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PREFACE.

WaaT was intended to be a short Report on the Improve-
ment of Indian Agriculture has, owing to the comprehen-
siveness and importance of the subject, becomo expanded
into a volume of over 400 pages.

I have not attempted any description of the crops or of
the methods of agriculture pursued, but have endeavoured to
confine mysel to matters in which I believe that improve-
ment can bo effected.

While the conclusions I have formed are the resulf of
my own personal observation, I am yet very deeply indebted
to others for the information I have collected, and, in parti-
cular, to the Government of India and its officials for the
exceptional advantages I have enjoyed.

I desire to return publicly my sincere and grateful
acknowledgments.

KensingroN, LoNpon, W,

Afarch 1893.
J. ALV,
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ABSTRACT OI' REPORY

CHAPTIR L.
TIETORICAL INTRODUCMON,

Tur opemmng chapter deals brefly wita the history of Agn-
cultural Departments in India since their establishment by Lord
Mayo 1n 1871,

The failure and abolition of the first Agricunltural Department
1 1878, and sts reconstruction n 1851 as the outcome of the
Report of the Famima Commissimers of 1880, are tonched upon,
and the steps taken by the Government of India ta carrying out
the recommendations of the Famine Commiesion are reviewed It
15 pornted out that the Government of India, 1 #l eir Reso'ution
of December 1881, clearly recogmsed the importance of the
systematic prosecution of agricultural enguiry which had beea
o strongly urged by tle Famine Commssioners, and that the
~ [ ] - . - T

condition of the conntry
The Land Record system, the importance of which was
established by the enquiry of the Finance Commission of 1887,
1s then summanised  The reasons, of which the chief was finaneial
pressure, why the further recommendations of the Famme Com=
missioners 1n regard to agreultural improvement were not taken
T A « Tepart-
- = upon
) ell as
the further obligation, tmpo<ed on them by the Home Departe
ment 1n 1880, to promote agmcultural education It 13 next
ponted out that the Agricnltural Department, baving, by means
of the Famine Code, made provision sgmmnst the difficulties of
famine, and having orgamsed the Land Record eystem, are now
prepared to take up the g of agricultural 1mp; t
In tins connection 1t 18 stated that the assistauce of a firat-clasy
Agncultural Chemist has been urged repeatedly since 1882, both
by the Government of India and by Agricnltural Conferences
which have met 1n India, and that finally Her Majesty’s Secretary
of State consented 1n Augnst 1889 to send out an Agricultural
Chermst to make enquiries 1 India atself, and to advise upou the
course to be pursued, as also to report upon the pocsible 1mprove-
ment of Indian Agreunlture Yor this duty, I was, on the
recommendation of the late Sir James Caird, selected
The reroainder of the chapter 15 taken up with a summary of
my tour, the plan I adopted 1n pursming my enquiry, and the
expression of my special (bligations to those who so largely
assisted me 1n my work

ABITRAOT OF
REPORT,
CHAPTER 1

Mirton can
Immoprer o
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CHAPTER 11
CHAPTFR 11

;:"";""‘""" PRELIMINARY REMARKS OV TUHE POSSIBILITY OF IMPROVING INDIAM

e povsTaEATY AGRICULTURE

> TurR0VING

reonn Aok . “ .

cLITEr Ix this chapter I give, so far -
marks on the conditron of Indian 3

1tz besng rmproved, and the metk . 1

int out, however, that the diversities met with an India, alihe
1n s physical features, the people themselves, and thewr varying
sarroundings, mise great diftrcnlties which altogether prevent
ane from speaking generally as to the condition of agriculture
What 13 trae of one part will not be true of another, and almost
no question whatever cin bo answered 1o the same way for the
whole of India, Thus, the problem of improvement becomes a
gpecially difficult one.

X explan that I do not share the epimrons which have beon
expresced as to Indran Agriculturo being, as a whole, primitne
and backward, but T believe that in many parts there 1s little
or nothing that ean be improved, winlst where agriculture 1s
mal\lf"ﬂtly C e = — - - ! a1 - 1w & ar 1
of famhtic
bad eysten '
possible 13 shown, 1 think, by the differcnces of agricoltural
conditrons and practiee that exist i different parts of India
These differences I procacd to divide wnte threo elaseesas follosws —

(1) Dufterencessnierent lo the people themselees a3 cultivators,
for nstance, “ caste ”” and *“race ” distinctions

(2) Differences arssing from purely external surroundings, for
wstance, cimate and so1), varying facthities for water,
manure, wood, grizing, ete -

(3) Duffercnces arsmng directly from swant of Inowledge,
such as, diversities in agricultural practice,

I treating of the nbove generaliy, I express my opinon that
improvement of agriculinre mill consmst mainly n the modification
of the differences which exist, and that this will proceed 1n two
direchions, {1) by the transference of a better indigenons method
from one part whero 1t 18 practised, to another whees it 29 not,
(2) by tho nodification of the differences svhich result from phyeal
cances affecting agneultuce I then discuss how far tlis work
may te effected by the people themselves, as they come to eee the
necesity of adopting the more profitable methode, and how far by
Government, 1n promoting education, snd _in taling posttive
rocasares such a8 the provision of water, wood, manure, grazing,
ete, nlere needed As o necresary prehuminary {o the taking of
pontive measares, I rupport strongly 1o this chapler the opinion
of tle tamine Commusioners and of the Government of Indis
1 1581, that 8 *“systematic prosecution of sgneultural enguery
iy ateolately recessary 1n order to get o real Lnowledga of
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the agneultural needs and condition of exch distriet of the
country, and Ithink that there should be a permanent agency
for the purpose1n each Province, and that sn smch agency the
assistanie of au agrionltural chemst would be advantageous

T conclude the chapter by recommending (1} the spread of BECIMMENDA.

General and Agricaltural Lducation, (2) the establishment of
an organied system of Agricaltural Esqmey, (3) the active
P and t of pos tive measures, such as the
supply of water, wood, etc, which have already been found to be
beneficial

CHAPTER 111,
CULTIVATING CLASSES

It 13 pointed out that certam “castes®™ and ®races”’ of the
people of India show more sgmenltural abibty than others, and
that the differences between them as cultivators are 1n preat
mensurg (o be referred to the caste or race distinctions
existing between them It 13 veiy certain that 1f the prejudices
attaching to easte and race could be hioken down, consider-
able improvement i agriculture would result =Instances am
nest gven which show 1adications of a change slowly going on,
Thus, the prejudices against the eultivation of 1ndigo and of the
potate have, to a ereat extent, dicappeared, a2lso the cases of
Nagpur, Poora and Amntsar are mentioned as showing that
the prejudice againet the use of night soil as manure for crops 18
giving way, Improve nent 1 coffee cultivation and 1 the mann~
facture of indigo, as tke ostcome of the example of Englshk
planters, 18 nlso distinctly traceable [he peopls, 1t 15 pointed
out, will los= those caste prejudices winch retard improvement in
agriculture, partly through the spontaneous adoption by them of
the more profitalle practices, and purtly from the force of
errcumstances which make hving harder and ol hige more atten-
tion to be pad fo vnltivation In the weashoming of caste
prejadice Education 18 a most 1mportant factor, and Government
oy spreading 1t will Lelp to break down the caste distmctions
which prevent progress in agriculture

CiabreR 1t

corrvaning
cLases

I therefore advocate the spread of General and' dgneulfural rroosyeso,

Education,

TI0¥
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CHAPTER 1V.
craaTe
Wit the aid of the *¢ Rainfall Map ¥ 1n¢luded 1o the Report,
the great vamations of chmat dit throughout Indin are

1llustrated, and their beanng 15 shown upon the crops grown, the
sgricaltural systems pursued, the catile, and even the penple
themselves  The close connection of fammne with the ramiall 13
also set forth, Ttis pointed out that winle 1t 18 toonly 1 hmited
extent that chmatic differences can be modified, yet that some-
thing can be done by increaming the means of irngatios 10 dry
tracts, aod by the creation of “reserves’” of wood and fodder in
districts whera these are ecarce, The 1nfluance of vegetation,
and especially of trees, 1o improving chmate 1s discussed , the real
value conmstine 10 the lowering of temperature, the production of
n more gentle ranfall, the mereasain the number of runy days,
the holding up of the soil, the obtatming of a coolsr earth surface,
and the retention of moistore by thesoil

1t 15 mamntained that such work must fall to the Tot of Govern~
ment, and that the people can be expected to do but little to aid
1t Pncouragement ¢, however, piven to tree-plantiog by indi-
vidaals, and this shoold be prosecuted more vigoronsly, It 18
further wmested that tw order to get defimto koowledge ns to
where provision of irngation and “reserves”’ of wood and fodder
can be male, careful enquiry must be et on foot by Agncultaral
Departments

1 recommend, accordingly, (1) the extencion of irngation to
dry tracts, (2) the creation of “ reserves” of woodand fodder
{called “Fue) and Fodder Rescrves’), () the planting of
trees along cansl banks and ralway hines; ($) the further

e of Arh lture, (b) org d enquiry by

Apricaltural Departmenta swith the view of finding out where the
foregoing measures can be adopted

CHAPTER V.

BOIL.

Tae poncipal geological types of sorl which occur 1z Indis are
sllustrated by the help of the “ Geol 1 Map” mpsnying
the Report, and the precenco or abeence of particular hinds of
¢ol are indieated 'The negleet, m the past, of any regalar
screntsfic study of Indian sails ts referred to, and the ymportant
question 1t mext dealt with—whether or not the soil of Indis 18
breoming exhausted under the present systems of cultivation, It
1e adrutted that there 19 want of ponitive evidence 1n eupport of
exnaustion, Lat instances are given from Settlement Iteparts and
frow the Famioe Commisaion’s Beport, of a process of deterioration
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anzon,nndlbwnrﬂ!u R I e R AT, T

of grain, ol seeds, and 1 A L L -
for fuel, there must * . - ' - £ .

wheahyneld of Tndia 18 . R o,
and Sll' Jnmes Calrd' timato of the p-incresse needed to
--3 . me weMed 1e el J netion 15 drawn

but an {nereased
P TR LR = . his can only be
fon abt o lmacainen moetkh manave e nle,  The soils of Tndia

. - «onstituents which

- . RN * +. Itwsshown how
ot e , "7 .t orgsme matter
(lumul) and ni lly deficient in Indian soils, and

that lime, potnsb nnd phos{ahono acid are, asarule, present in
suﬁic:ency. Several chemical questions of great importance are
dealt with, such as the supply to plant life of mitrogen from atmos-
pheric_sources, the nmount of mitrogen contamed jn the ramfall
of India, the nature, occurrence and possible removal of ealine
deposits 10 soil, ete  The reclamation of land, whether it be
ravioe land, land 1nfested mth weeds, or land rendered stenle by
the presence of salts (usar land), 18 dealt with, and tnstances are
gwven of the various expanments which have been tried in
A, M 't e shown that the
varions agrieultaral
B necessary, and 1t 1s
uroed that future mveshgatxon shonld “bo pursged with ite
assistance
In conclusion, it is pnmted out; that the work of so1l improve-
ment must devolve mamly upon Government, as in very few
cases will the people have tﬁa means to take such measares 1a

hand
1

I m tton with the 1mp t of the soil, .
{1) the merease of the supply of water to dry tracts; (2) the e
murease of the manure supply; (8) the setting on foot of enquiry
to ascertamn where such lmprovements are needed ; (4) the con-
tinuation of exp 1 h mided by ch 1 scionce,
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cRArTER M CIHAPTIR VL
B arses WATER,

Ir 19 ndicated, at the oulset, that whils water 1 one form or
another 13 mdwpensable m Indian agriculture, the amount and
the method of supply will vary very greatly wn different parts of
Indin  In come parts rawfall 1s sulerent, i others artifical
rerigation witl be a necessity, 1n others, pgain, it may bo o useful
supptement. The nature  of “protectcd” aud  “precations™
tracts 1s ponted out  The mam types of water eupply are sam-
mansed and then cxaminedss exienso  Speal pownts are noted,
such ng the benefita and the evils n'tending the introduetion of
canals, the companson (where 1t 18 possible to male 13 between
ealtivation by caval wragation and by weltirnigation, the dilferences
n chemcal composition between canal water ang well water, ete
Embanking and drauage of land are spoken of, and wstances are
given of parts which stand in need of further irmgation The
great work done by Government in estending eanalsss {ivourably
reviewed, and direction 1s turne to the necessity of Government
undertabing ol works of 2 majer charcter, while mimor oves may
Le camed ont by the people The possilility of Qovernment
constructing  wells on a lorge scals 13 discnsced, and ymprosementa
are sugoested an the wanagement of ecanal watercourses and
tanle, and sn the repuc of the fatter, The chapter goes on to
treat fully of the system of advances known as facears, priserpally
for purposes of well digming, andat 13 shown how grently ﬂ;:m 19
eapable of further deselopment, and of being mado more popular
and ueeful. It 1 mmntawed that the Agnenltural Department
shoul | pay particular attention to thus sabject, and that a certan
sbare of the sdmmstration should be vested 10 the Department,
Buygestions are male 13 4> improvements 1 the working of the
syatem  Lastly, the necessity of o thorongh “sgricaltern) analy-
ais” of erch distriet of the countey g wnmsted on with the vicw
of ascertarniug the looal requirements 10 the way of water
supply

RN ALY Irecommend {1} the further extension of canals and ofther
mrans of wrigation to tracta where thev anre reqmred, (2) the
mare energetic working and populartang of the syetem of taceare
adsances for well digzing and ssmilar purposes, {8) the piving
of » thare 1 the sdministration of fsrears sdrances to Agnienl.
tusal Departments, ($) tho anstintion 1y Agnenitural Depart-
mentsof organiced enquiry to ssecrimn the wngation regmirements
of exch dratner,
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CHATTLR VIL
MANURE,

e importanco of manure :n Indian agrieultural systems is
illostrated " by extmels from varous Reporte, and the inter-
dependence of water and manure is shown in tho existenca of the
finest coltivation where both water and manure are availalle,
TInstances are given to show that the cultivator 18 not sgnorant of
the value of manare, but will, for certam crops, spend cousider-
able sums of money upon it, The different sources of manurial
supply are then esamined, the ordinary cattle-manare being tho
most unportant, and, spealing generally, the only one available,
Tts composition 1s set out 1n analytical tables, and o companson is
1mstituted between 1t and ordinary farmyard manure, as met with
in England, tho resolt bemng to show that the value of Indian
cattle-manure 13 often underrated, and that when 1t 15 burnt {as
13 80 often the case ) very serous loss 18 incurred, As the outcome
of an enquiry 1n wiich I specully interested myeelf, I state the
conciusion 1 came to, v1z., that the best cultivators do not burn
cattle-manure for fuel except from necossity, that 18, because they
hava nothing else to burn as fnel. The connection between the

supply of firewood sud that of manure 1s henco & very close one.
thar annenos af manssnl gamnle aen il & " wmith 1n sacces-
' . - green.manumnng,

bones, ete., and
J . . e we given 10 the
Appendix.  Special questions, such ns the system of geed-bed
cultivation known as réb, the use and export of bones, and the
hkelhood of artifical manures being uced :n India, are treated in
detml. Attention 15 then drawn to two ponts 1 which the cul.
tivator does not take full advantage of the facilities he possesses:
(1) the non-utilization Ly him of mght-soil for agricultural
purposes; (2) the imperfect conservation of cattle-manure nnd
the loss of the urive, In this connection instances are given of
the nghly beneficial results that bave attended the use of might-
soil, and analyees ore given showing the value of eattle urme and
ot e T ud of htter,
1 . are touched
. . t references
- ) ' the md of
. . itained that
» . . ats, and that
the supply of manure roust go hand in hand with that of water, and
must, ke the latter, be taken up by Goveroment, ofhermcel.hc
solltlvﬂln" na . s - - "
people 1
avalable 1
wide su «
the catt‘i‘e-m:\nurﬁ need Dot be burnt, but may be set free for use
on the land, and the fertility of the latter be tkereby hept up,

kn

CHAPTFRVIL,

Maxcas,
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CHAPTER 43 CHAPTTR VI.
Wass waTen,

Tr 1 wmdicated, atb the outset, that whils water in ono form or
anotber 13 indiepencable m Indian sgrioulture the amount snd
the method of supply will vary very greatly 1a different purts of
Yodiz  In some puts rawfall 19 sufficient, wn others artifivial
wngation will be o neceswity, i others, agmin, 1t may be a useful
supplement  The unature of “protected” and ~ “precations™
tracts s ponted out  The main ypes of water supply are som-
mariced and then eximivedsa exfense Speenl pownis ave noted,
such a3 the benefits and the ewils a*tending the satroduction of
canals, the compangon {where 1t 18 possible to malke 12 between
cultivition 1y camal rrrgation and by well irngation, the daffurences
mn chemical composition betwecn canal water and well water, ote
Lmbanhing anl drusagre of fand are epaken of, and mstances are
gwenof parts which stnd 1 uveed of further wnpation  The
great work done by Government sn estending eanals s fivourbly
restewel, ned direction 1s turned to the necesaity of Government
undertalung all worke of a majer character, while minor anes may
be earnrd out by the people  Tho posabihty of Goverament
coustructing wells on o large seale ts discusced, and improsementa
are supgested 1 the t of caval wat and
tanks, and in the repur of the Iatter The chapter goos on to
treat fully of the system of advances known as faccars, prinar tu
for Eurpmes of well digming andat 15 shown how greatly tins is
capable of further development, and of being made more popular
ood geefal It 1 muntaiced tiat the Agricultural Department
sl oull pay pa~tisnlar attention to this sobject, and that a certain
stare of the almmnistration should be vested 10 the Department
Sug gestions are mile as ¢ impfovements 1n the working of the
system  Lastly, the necessity of o thoreugh “agncaltaral analy~
sts”™ of cach district of the country s metsted on with the vitw
of ascertaiming the local requivements 1 the way of water
supply

RRALS Lrecommend {1} the {urthes extension of canals and other
means of 1mgation 1o tracts whers tlev are required, (2) the
wore eacrgetie working and populanssing of the eystem of foreare
odvances for well digmng and snntlac purpores, {8} the prang
of a thare tn the sdministration of faccars advances to Agrienle
taral Depariments, (4) the tostitution 1y Agrcaltusal Departe

mentsof osgantced enquiry to ascertain the srngation reqmirements
of each dintriet,
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CHAPTER 1X crarrrsx,
QBass, Orim,
Tae different kinds of Erazng  sress svsilable for the me
of the cattle belonging ™ to cullivators are peforra? oo -1
atlention 18 drawn * ¢ . e
areas amid the forests . .
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for therr 1mpogition are then conmdered.

!)xl of the utileation of « Village wastes’” 10 next gone
il ?I gmvmun of grazing along canal banks and 1n other
m‘a best way of shlisng the graes 1 forests and
:i s possbility o grass-growing and the nupply
own holdip Seoming'n part, g the cultivator’s system on bis
ova bo fos we distussed, In ha second part of the chapter the
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laods (ruzlks) belonging to Government are oxplaned, and, wlile
their bencfits are recognised and their extension urged, suggestions
are also madoe for their improvement, The methods of hay-malinz
and stlage-making as conducted at Gevernment Grass aud Lxpen-
mental Parma are  examived, also the relative costs compared with
the cost 1 Fngland The prospects of the development of
silage-mabing 10 Iodin are treated of and tho desirability 1 urged
of maling farther enqumirtes ot Expenmental Farme, Lastly, a
change 15 advocated 1n the Commissamat Departmeat, whereby
tho services of men of expertence and abihty may be refamed 1n
the manazement of Grass Farms, and the formation of a special
Forage Branch of the Commissariat 1s suggested
rreoxwrsoy I recommend (1) the ereation of more “Fuel and Fodder
TIONS  Reserves”’ to supply grass and grizing , (3} thoextension of the
system of Grass Larms,and theie management by 2 special Torage
Branch of the Commussanat, (8) the carrying out of enquiry af
Government Expenmental Tarms on the making of sillage,

cnaPTER X CHAPTER X
FODDEE CROI S AND IIEDGES

Foobas -canre
asp mimos
Tue advantages of growing fodder-crops are ect forth and
excmplified n tle better condition of the eattle o many parts
where the system 1s practiced The prineipal crops used ns
fodderscrops are mentioned, a1d, 1n particular, the utilisation of
prickly pear. The ¢ - -t et
crops s also shown
the relative values of . .
1ovestigation calls for the assoeiation of an sgricnltural chomist,
The useful ends eerved by hedges round fields are explamned, and
the matenals generally uced for fencing are naned,

d (1) the ext wherever Jracticable, of the
rystems of growing fodder erops and of ecocloming fields by
hedges, (2) the employment of an agneultursl cherist 1n nvese
;xgaung, among other matters, the rcative values of different
oddury

TTCOMMUEADA
FIINT
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CHAPTER XI
LIVE SIOCK AND DAIRYING

Ir s indicated at the opening of this chapter that, since the
differences between the cattle of different distiscts are Inrgely due
to conditions of climate, 1mprovement of cattle 1s only possible
within imits. After speaking of their food and the excellence of
the cattle 1n certain districts, 16 18 shown that, ns a rule httle or
no attention 1s paid to therr breeding and selection  The Hindu
system of breeding from Brabmaw bulls 1s referred to, and the
barm 15 powoted out which 18 hkely to follow from arecent logal
decision given 1o fhe North«West™ Provinces as to ownership m
: 1 mor o1 .o o3 aa el i~

' ’

| .
might well be made centres for locating etud bulls for the improve-
ment of the cattle of the distriet  Accounts are next given of
tbe Hissar aud Bhadgaon Cattle I'nrms, and mention 1s made of
the 1nfluence which they, and notably the foirmer, have exercised
on the cattle of the country  The evils attending frequent changes
1n the superintend: of G Cattle Parms are pointed
out, as they were 1n the case of Grass Farms (Chapter 1X)
Mention 1s made of the use of buffaloes as plongh cattle, and of
the giving of advances (fzecape) for purchase of cattle

In the gecond section of the chapter dairying 1s the man sub=
jeet, and the special features of the yield and quality of milk from
cows and buffaloes are treated of  The efforts made toextend dairy
farming 1n Indis are detailed 1n connection with the visit of
Mr Howman, and the subsequent steps taken by Mr Ozanne
m Poona and Bombay  The unsatisfsctory conditions of the milk
supply to towns and to troops,as well as to Government mstitu-
tions, nre refeired to, and the establichment of Dairy Farmsis
advocated wherever troops are quartered or large 1nstitutions are
situated It 1s pointed ont thab there 1s considerable worh for an
agrienltural chemust to do in the invest of ponts d
with dany farming

A trief reference 18 made to the operations of the Iorse-
breeding Department, and to attempts made to impiove sheep
and goats

he last part of the chapter 1s faken up with the conmderation
of Cattle Diseaces, the ravages which they eause, and thesteps
which have teen lere and there taken to cope with epidemics
Specia]l mention 15 made of the establishment of an Imperal
Bacteriological Liaboratory at Poona

I d (1) the and ext of Cattle Farme,
and the distribution from them of stud bulls to villages, (2) the
maling Experimental Farms and Court of Wards’ Istates centres
for tho location of stud Lulls, (%) the estabhshment of Dary

CHAPTER XI

Livs STocK dxp
atRTING

BECOMMEY)
Tiovs
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Tarws for the supply of milk to troaps and Government institu-
twons, (4) the appointment of an Agrneattural Chemist to inves.
tizate matiers connected with dawry farming, (B) the proseention
of enguiry 1nto cattle diseates and the means of preventing

epidemics,
CIAPTER XU CHAPTER XII,
Ixrgxuayre, IMPLEMENTS,
Toe porsitnlity of effe-tog improvememt 1 the implements of

tho enitn ators 18 reviewed, atd the opinion 55 expressed that there
18 Unt hitle scope for improvement, and that sny sdrance wmust be
the outcoms of astudy of mutive requirements. The suceess of
the Beheea sugar-mii] 18 imstanced as neasein pont  The question
of the use of the natve wooden plough, as sgunst that of the iron
one, 18 fally gons mte, the several objections to wwon ploughs bemng
d d, and the auder which they might be uses
fally employed  The chapter then deals with the introduction and
possible extension of theron sugar-mil, the shallow evaporating-pang
sud other devices for amproving the out-turn of sugar, The poeubla
usa of mtroduced thresinng h , ¢} tere,
pumps, and other implements 1 consdered, sud the need of more
exhaustive trials of mplements at Experimental Farms 1 urged,
It 1sadded that 1n these tnals ekill-d experts such as engineers,
chenusts, ete., should be associated, nccording o8 the eaquiry calls for
1t, and ¢hat Experimental Farms should be centres for dustnbuting
waplements the ments of which have been satisfactonly proved.
grcownsnor. I seeoramend (1) the exhaustive trual of new implements ad
TN Government Expenmental Farms , (2) the association of ** experts **
in such epquiries, (¥) the & Dbat of d impl is
{rom Esperunental Farms

TE ¥
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CHAPTER XIII cHAPTER
Xi

CROPS AND CULTIVATION, Ciors 1m0 Coz
sivarion,

In this chapter no attempt 13 made to desente the kinds of
crops grown, or the mothods of cultivation employed, but points
only ave discussed :n which 1t seems possible to effect improve.
ment  The general excellonce of the cnltivation 1s ndicated,
and the changes, more especially 1n wheat-g: g, which have
been brought about by an export trade, are mentioned  Fallowing
and rotation are next takes, and instances are given to show that
the native cultivator 1s not 1gnotant of either practice The
system of  mixed croppng*’ 18 also explained, but 1t 18 pointed
out that little 15 known or practised 1 regard to selection or
change of seed, although some Government Fxpermental Farms
bave already done good work m growing and distnbuting pure
and selected seed, It 15 then shown that improvements can be
eflected by the introduction of new crops, and of new vaneties
of existing crops, as alson the extended cultivation of certain
profitable crops, such as wheat and sugar-came It 1s further
demonstrated that by the transference of method from one part
to another, improvements i cultivaton may be carried out,
tlus 13 exemphfied 1n the case of sugar-cane, and even n that of
& crop so widely cultivated as rice, Heference 1s made, n
conclusion, to the need that exsts for getting more hnawledge
as to the diseases and 1mjunes to which crops are hable, and the
best means of preventing them.

I recommend (1)} the continuation of ezperimental enquiry recommevox
at Qovernment Farms, 1n reference to new crojs and methods of Tiova
cultivation , {2) the growing of good seed at Government Farms,
and 1ts distnbution from them, {(3) the study of the diseases
and mjmies of crops, (4) =2grcultural enquuy into existing
modes of cultivation,
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CHAPTERXIY CHAPTER XIV
AarerirTan AGERICULTURAL INDUSTRILS AND EXTORTS,
Iapyssaies avo

Ta1s ¢hapter deals with certarn spectal crops winck vadergo a
rocess of manufictare sn the country before bewng sent out of
it, or with which partienlar consuderatsons regarding export ave
bound up  Such cropa are sugar-cane, colton, imdigo, fea, coffee,
tobateo, fax, jute, will, woeat, ond linceed, These crops axe
succesmively treated 1 view of le wmprovements which it 1
pos=ible to effect either 1o therr cullevation, thewr manulacture,
or in the export trade  Itis first shownthat the yield of suear
from sugar cane depends upon points 1 the eultivation, w the
exq ression of the jaree ard m 1is refimng, none of which are fully
understood  Next, the detenoration of {ndian cotton 13 slluded
to, aud » brsef mocount 19 grven of the efforts that hava been made
fo woprore its quahty  Iadigo 13 trented st some leagth, and
the generd want of knowledge both s €0 its caltisation and the
manufactuze of the dye, 1s commented an  Refurence s made to
the peed of chemical investigation iwnte preblems afficting the
manofacture, and to the umatisfoctory conditions which often
attend the cultvstion  Sumlarly, chemical problems n the
manafectnre of tes are panted out  The nlfivation of coffer re
next talen, thes that of tobacco, and the native method of cunng
tobacea 15 described. After a bref mention of flax and jute,
stusion 18 made to the efforts, so far wnsuccessful, o eradiate
the discase 10 mitkworms known as pebrine  The smportant matter
of the cleanung of wheat 13 dealt with at leogth, and by the help
of anslyses which I made of samples taken off the cultivators’
own threehing floors, or from slores an thewr kouses, 1tis shown
that the faclt attnibuted to Indian wheat, that b s “durty>
does oy rest with the cultivator, but s that of the trade, and
more partieolarly the London Corn Trmede, who do not want
““clean ** wheat ~ The eflorts made to wmprove the trade in tins
respect, and their failure, are desenbed  Ihe appheatulity of the
"elovator " syetem 1o India 15 nleo discassed  Lastly, the con-
ditions of the “husced trade are expla ed, snd are_ilustrated by
ennlyses of & nomber of samples of seed collucted for me in the
Centsal Provinces
srcquurena I recommend (1) agncultaal engouy to sseertmn the best
P methods of cultiention and mnnfacture of crops such as sugar-cane,
whign, tea, coflce, tobacea, vte, (¥) the emplayment of chismscal
#cence 1 4 @ 1nvestigat on of problems affeeting thess industries, s d
more espeaiatly that of an npucultuml chemst 1n conneetion with
the sugarsndustey, {3} the malmgy 1t a penal offence to sdule
Lrate wheat, or to trede 1t adulternted wheat,
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CHAPTER XV.

ECONOMICAL AND POLITICAL CONDITIONS

By the insertion of this chapter I wish to recogmze the exist«
ence of a number of conditions of an economical or political
uature which have an 1mportant bearing upon the 1mprevement
of agriculture, but into the details of which I do not enter
Under this head I mention pressure of population, relative eage
o difficulty of living by sgricultare, varying systems of land
tenure, smallness of holdings, paucity of capital, 1ndebtedness of
the cultivating classes, export trade, extension of rmlways, ete
My reasons for not discussing these saveral pomts are given,
the only ones mentioned st any length bemng the smallness of
holdings, the indebtedness of cultavators and the lack of enterpuse
sometimes found among the people, more especially under easy
circumstances of hiving,

CHAPTER XVI

PRACTICAL ENQUIRY,

Arrer having sketched out 1 the previous chapters the prin.
cipal waysin which I think that improvement of agrieulture may
he effected, I proceed to consider m those that follow, the agenoy
by which the improvements are to be carried out. A brief
review of ihe recommendations alieady given points to the con-
clusion  that the main advance will be made by a practical
enquiry 1nto native agriculture, with a view to ascertmming (1)
the requirements of each district 1 respect of water, wood,
manure, and other facilities, (2) the best mative methods of
cultivition, 10 order to transfer them to other districts whers
they are not practiced, A number of opimons i support of thiy
view are quoted, and 1t1s then ponted out that, up to the pre-
sent, engmiry has been limited to the collection of Land Revenue
statisties, and that there has been no orgsmsation for emguiry
inte agneoltmal methods with a view to agricultural umprove-
ment A large field for enquiry 1s then sketched ont, and the
neressity of an agency of an expert pature 18 urged  The
opimons of the Famine C the Gov t of India
and Provincial Governments, on this pont are quoted  The
existing agency 18 reviewed, 1nd more parllculadfv‘athe position
occapied by the Director of the Department of laund Records
and Agnculture 1n a Province. The lack of techmical Loow-
ledge 1o the Department 1s brought ont, and 1t 1s suggested that
this want could Lest be supphed by aesociating with the Director
of the Department in any Province a certmn numter of ngricul~
tural experts to be engaged on purely agncultural work. Itis
then discussed whether these experts should be Europeans or

B2
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Natwves, and the conclusion 1s come to that, on the whale, the
celection of Natives trwed m India would be best, provwion
bewg wade for the givicg ofa Ingh class agricultural education
n the conntry ateelf,

1 recommend (1) the organteation of enquiry mntv agnicnliural
conditinns and § , {2) the 3 with the Director of
sa Agnenltural Department of one or more asaistants who are
experts in agricultace, (3) the relection of these asustants from
Natiges of India trarned 1 the countrs atself; {2) the provision
of a tngh class ngricuitoral education 1o Indis

PECOUMESDA
uoNy

CHAPTFR

N0 CHAPTLR XVII
Trao e ECIENTIPIC BNQUIRY,

Tre close connection of eciemce with practica n any scheme
ot ggricultural wnprovement 13 at the antset, pit forward and
the necesaity 19 ahown that practical enquirs should Le scientific
1n its methods The relation of chemstry to sgrculturs is then
pomnted ont, sod reference 13 made to the cxpressed oprmons and
revewed sppheations of the Governmert of Indiaon the dear-
sbibiy of baving nn Agricoltural Chemust for Tudia  The scope
of work for an agricultural chetmst 18 then sbetebed out, and the
prncipal  duties of the office are defined s being the acting
an *referee’’ or adviser to Government 1o chemico agriculturl
matters, and the direction nnd maimtennncs of the continuity of
enquiry  Among other duticasre those of nssustingia the develop.
ment of agncuitural edueation and the preparation of smitsble
text.books  The pecescary quabfications to be possested by the
bolder of such sn appointment, and the couditions essential to s
suceessfal tenure of 1t, re defined  The existence of o sutatle
laboratory, and the c¢a operation of an assstant chenust {to take
actunl char_e of the laboratory ond te pue wstrunetion
apricultural  chemistry) are regarded s eswential  The relae
tions, reepective duties and  salames «f the twd officers pro.
Ensed are d,aud ttiay ded that neither of them

o aliowed 4o vndertake private work for eeparate remuseration,
ftys urged that not only an agnealtural chemust, but also other
sesientific men, such sva botanist, an entomolomst, and gn BErI.
ealtural  engiucer, ehoald be associated witl the Agnicultural
Depariment for the purpose of conducting enquiry ond research
The chapter closes by dealing generally wih the position of
scientife men 1n Indis, the encouragement of ecsentifie researdh
nu}.m ;mmcu!jnr, lt)bctuppomlmt:t of Chemical Eraminers ’

RLLOURIIDY ¥ 18 Tie

3rr as adviser 1 éonmmen’t‘m clemxc:[a;':u:ﬁ:f:l"u“‘t chemu;

tor the direction of espenmentat enquiry, {2)the e &
xn arsstant ehems » {2 appointment of

chemist, (8} the attachment to 4k

Department, of ot e Agrienitoral

ef saentifie officers, auch ax o botannt,
entomelogit, and aa agncultorsl en‘,me’:r Anut, an
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CHAPTER XVIII. ci;ilrl{:x

EXPERIMENTAL PARMS Exmpmar
aaue
ThE causes that have led 1n India, as well asin other countriess
to the estabhishment of Exp 1 Farms as sep
are first descibed The past work of such Farms in India 1s
reviewed, and the expenditure upon them 1s regarded a8 not
having been excessive, and thewr continuance 1s advocated The
chapter then proceeds to deal at length with the work which
ought to be done at Expenmental Farms, and to lay down the lines
for the successful carrying out of experimental enquiry The
vanous conditions, such as smtabihity of soil, size of farm, situation,
supervision, plan of expemment, recordinz of results, ete, are
discussed, and are illustrated by examples drawn from existing
Experimental Farms both 1n India and n Lugland It as then
mamtaned that m the case of such Farms the financial test
ought not to be the one that determiues success The employ-
meot of Experimental Farms as centres for seed distribution, the
location of stud bulls, and, st times, for cattle-breeding, 15 recom-
mended The establishment of another class of Farms, 12,
Demonstration Farms, to show the resnlt of what has expen-
", o0 mention 13 made of
: . + experiment 18 more
’ chapter_1s occapied
with a review of the work 1n progress ateach of the Experimental
Yarms which I visited duning my tour, my general comments on
each Farm being given at the same time
I d (1) the of ltural enquiry at BECOMAENDL
Ezpennmental Farms , (2) the distribution of seed 2nd the loeation
of stud bulls at Experimental Farms, (3) the estublishment of
Demoustration Farms

CHAPTER XIX, CHAPTES
xix,

AGRIODLTURAL EDUCATION, rT——

TaE wfluerce which general education first, and then, more
specially, agricultural education, exert upon the improvement of
agnenlture 1s, at the op plained. 1t is then shown that
the tendency of education in the past has been too much in a
hterary, nnd not sufficiently 1 an agricoltural, direetron  The
suggestions now miven are with the intention of remedying the
past defect, and of directing attention to, rather than diverting 1t
from, the cultivation of the land, Tbe itention 1s, 1n brief, to
g1v6 & more agneultural turn to edacat The diff grades
of ed 1 from U ties and Colleges down to
Prnmary Sohools, are tlen talen 1n order, and thelioe of agn-
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Natives, and the conclusion 1s come to that, on the whole, the
selection of Natives tramed m India wonld be best, provision
being made for the giviog of a high class agricultural education
1 the country 1tself.
PECOUMENDA T d (1) the ton of evquiry 1nto agricaltural
wons At and p . {(2) the (3 with the Ditector of
an Agrienitural Department of one or more assistints who are
experts in sgricultare , (3 ) the selection of these assistants from
Natives of India trained 1 the country itself, (4) the provssion
of 2 high class agricultural education 1 Indie

enprzen CHAPTER XVII,

Sesuvrine SCIBNTIFIC ENQUIRY.

TrE close connection of ecience with practica in any scheme
of sgneolturel wmprovement 1s at the outset, pit forward and
the pecessity 15 shown that practical enquiry should be scientifie
1o 1ts methode The relation of chemistry to agriculture 1s then
pomnted out, and reference 19 made to the expressed opmions and
revewed appheations of the Government of India on the desir~
abiity of havippe - *- 7 R m
of work for an
prncipal  dnties

as ‘‘referee” o1 '

matters, and the direction and of the y of
enquiry Among other duties arethose ofasnistingin the develop-
ment of & ttural ed and the p tion of suitable

text books The bpecessary quabfications to be possested by the
holder of such an appointment, and the conditrons essential fo his
suceessful tenure of 1t, are defined. The exmstente of a swtatle
isboratory, and the co operation of an assistant chemust (to take
acteal char.e of the laboratory and to give 1nstruction n
agricultura)  chemistry) are regarded gs essential  The relae
tons, respective duttes and salames of the two officers pro-
posed are 4. d,and 1t1s ded that neither of them
be allowed to undertake private work for separate remuneration.
It1s urged thay not only an agricultural chemist, but also other
seientafic men, such aea botanist, an entomologist, and an agrie
caltaral -, should be d with the A;zncu‘taral

purpose of conducting enquiry and resesrch

'\l?;part}‘mcnt for the
e chapter closes by dealing general]
scientific men m Inda, the oo ,.E iy ;yv ‘z“h e o seacms gf
ond, 10 p-n-ncu!:xr, the appointmert of Chemical Examiners
EECoMMETDL IBd he app of an agricaltural chemist
:: by vises to Government 1 chemico sgneultural matters, and
¢ the direction of experimentat enquiry, (2) the appomtment of
;51 n:xstan! c!bem!;:t, {3) the sattach 1o tbePA Ttarel
epartment of other screvtific officers, ot
entomologist, and an agnicultara) en‘,me::rmch MR botamat, 3B

'y
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warght fo proficiency in npatural sciemce It 1s then sugmested
that juntor Civshans, or at least a proportion of them, should, on
arnval 1o Todis, be drafted wito Provineial Departments of Land
Records and Agriculture, there to learn something about the
country, the people, the crops, and the agricultural conditions
generally, and that at therr departmental examinations they should
be required to show an aecquaint: with these sub) It s
beld that Directors of Agreulture should be chosen from the men
who have shown a liking for natural science, and who have
distinguished themselves subsequently by their knowledge of
agnicultural matters The position of the Director of Agricultwie
18 reviewed, and 1t 18 urged that it should be invested with some
admin strative power, and that the Director should form a part of
the Revenue Adminmistration The giving to the Agricultaral
Department of a share 1n the ad t of Gov

advances (facears) for well diggmng 18 agun advocated The
necessity that Duecctors of Agneulture should tour m ther
distriots 15 msisted upon, and 1s made ap)lieable 1n a special
way to the Secretaiy of the Imperial Department of Agriculture
The useful purposes which 1 Conf on agricultmal
questions can serve are also phfied  The clasmfication of the
work of Agrienltuial Departments 1s then referred to, aud the
man heads are briefly noted Among them the importance of
“analysis of districts” and the desirabiity of making a digest
of the Land Records are put forward Agmecultural Shows are
treated at some length, and suggestrons are made for theirrmprove~
ment, as also for the better conduct of trials of 1mplements,

In co1 clusion, the future policy of Agricultural Departments s
discussed, and the two great d. petent org:
and the expenditure of more money upon agricultaral improve
ment—are put prominently forward  Lastly, vmformity of
purpose and continmty of policy in the work of Imperial and
Pirovinennl Agneultural Departments are strongly wiged.

I recommend (1) the mving of more weight to nstoral science RECOMMENDL
m the open competitive and final examunations for the Cimli
Service, (2) the drafting of a certmn proportion of jumior
Cinihans mto the Department of Lond Records and Agriculture
on their arnval 1n India, (3) the selechion of Agricultural Direcs
“tors from Toose wno 'mave drfungurdoed Virwmsdoves m ik
stience, and subsequently by their ltoral knowledge,
(4) the gining of some admmistrative powers to Agnealturil
Directors, and, especially, that a shareof the administration of
Government advances (fareavi) be entrusted to Agncultural
Departments, (5) the grantiug of more money to be expended
by Agncultural Departments i the work of sgricultural
improvement,
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REPORT ON THE IMPROVEMENT OF INDIAN
AGRICULTURE.

CHAPTER
CHAPTER I.

I
HISTORICAL INTRODUCTION ‘x'n?;?%%'
104
i oeTr "
TaEe 1wopro 18 a subject which p .0y o
m recent yeu prominently before Arrituitursy
the notice of ' : the Home Govern. DPatmets

ment It was m 1866, on the conclucion of the work of the
Bengal and Orssa Famine Commission, that the poliey of
having a special Department to watch over the interests of
agriculture was first mooted Tord Lawrence, however, thought
the step premature In 1570 Lord Majo agawn took up the LgrdMaoe
matter, chiefly 1n relation to the mmprovement of the supply y
of cotton from India, and 1n 1871 the first Aguenitural Fust
Department was created In Lord Mayo’s opimion the work Afncattort
of the new Depirtment was, “to take cogmisance of allie7l *
matters affecting the practical mp t and  develop
of the agnenltural iesources of the country.” Sir Richard
Temple further pomted out that the suecess of n Central
Department depended on the support given to 1t by sumlar
Provincial Departments, the existence of which, under Local
QGovernments, was 1mphed The only Proviceial Goveinment, sie Jahn
however, which rendered any assistance was that of the § iher aea
North-West Provinces, where, 1n 1875, under Sir John Strachey, Department or
then the Lieutenint-Governor, the appontment of a Director ?:nun‘e‘e'x"xns
of Agricnlture_and Commerce, to beat the head of a Depart-
ment for colleeting and arranging statisties of trade and
agriculture, was sanctioned for aperod of five years Sir Jobn
Strachey also ndvocated the utilieation of Court of Vards®
Estates for purposes of investigation, and the employment
of them vs  Model Farme’ end for finding out the el
condition of the cultivating classes oo o

2 As regards the Central Department, “though” (lo{;(:uc'-f:nnl
quote the words of the Government of Indi’s Regolutton of U™
December 1881) “under Leord  Mayo’s  sdmimstration a
“ Department of R , Agncultore, and C was
“created . . . the actual form departed widely from
“TLord Maye’s conception of 3ts proper condiion  Burdened
“ with moltiform duties the new Department hid neither the The cares
“leisare nor the power to take up either directly or efliciently
*“the many prollems which affect the agricolture and rural
““economy of the Empire?” On its creation the new Depart.

rent had handed over to 1t a number of miscellaneous rnbjects

tth which the threo great dimisions of the Admimistration,

1 21208
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the Finanesal, Judiennl, and Politieal, did not eare fo desl.
So 1t came about that, with no defimte programme of 19
own, and amud the varted subjects transferred to 1f, he new
Department lost sight of Agricultural Reform It was not
Tiosd Mayo's ntentzon that thys should be so, bnt 1t was
marnly fiom lack of provineial co opration that Ins efforts wer,
rendered fuiile, and sn 1878 the Department was re absorbed
mn the Home Depariment, The Secretary of State, never-
theless expressed 1n a despatch the hope that this step would
not imterfere with Agricaltural Improvement,

3. In1880 the Famine Cowamesioners m therr Report gave
very strong recommendations as to the vecessity of establishny
Agnicnltural Departments under o Director 1n each Province.
The duties were classed under three heads ~

(1) Agnicultmral Engmiry—the eollection of agmenltumi
wformation to beep the anthonties informed of
tho approach of famine.

(2) Agncultural Improvement—with a view to the prevention
of famine 1o fotore

(8) Famwe Rehel~to take chrrge of operations in the
campmign agatnst actual famne

The Secretary of State himself added to the pressure brought
to bear by the Faromme Commssioners on the Gosernment of
India, snd, as the outcome, av Ympemal Departmeat of
Agneulture was formed m 1851 by agmn ssparating the
Revenue and  Agricoltural  Department  from the Home
Department  The several Local Governments agreed o this,
and, acordingly, action was tilen, and measures were com-
menced 3 1883 for the formation of Provinual Departments
of Agriculture.

4 Tt was, pethape, onthe first of the three heads named
above that the Famme Commus ners lad most stress, and
the Government of Indin, mn accepting the obligatione laid

e Opon them, went st} further, snd, sceing that no specta)
Coumisalon.

Land Becosd
33 e,

Department could take (as the Famine Commesion had
plated) the ad tion of famme rehef oot of the
hands of local officrals, furned y the org
of the Land Record eysiem and the mmphfieation of settle-
ment operaliovs, Improvements were made in the willage
establshments  which " had  been created under the Land
Record system for pthag ily and collating the
agn-ultural facts and statisties of every willage 10 each
Province; the Provinem! Departments were made Depart-
ments  of Land Records and Agncultare, and to them
the muntenance of the above orgameation was entrosted;
alsoon them wasput the daty of examming the Lond Records
and Village Maps, und from these and by menna of lacal
enquiry there wit to be made an “agricaltaral analyss?’
which shoul] 1odieate, not only the ewcumstances and con-
diions  of oach tract, but also the requirements of each,
whetber for protection agminst famue, or for the improvement
of the agricultaral avstem.




FBarly Agrieultural Departments—Iamine Commission 3

In the words of the Government of Tndia’s Resclution of 0o

ernment of

ia 1 Rennly

1881, ¢ the Famine Commussioners have with great distinctne s tion® December
“mntimated that, apart from any spemal orgamwsation which %

‘“may be tequired to meet the exigencies of famine, or to
“eoter mio any new field of agucultural experiments, a
“ permanent agency should be closely associated with the
“existing suthorties 1n each Province for the systematic
* prosecution of agrienltural enguzry  The importance of
* this view, which directs atfention to those duties of the
“ Agrneultural Department which must precede any attempt
“at  agnoultural  wmprovement, has mtherto been far too
* greatly looked 7 The Resolut; further quotes the
words of the Famine Commissioners, ‘the success of an
“ Agncultural Department would mamly depend on the
“ completeness and accuracv with which agncultural and
*‘ cconomic facts are collected 10 each willage, and compiled
‘1n each subdivision apd district tbroughont the country, ™’
aod 1t adds, “the Department would thus naturally acquire
“ that verv knowledge wwhich 1t has Itherto been the main
« effort of a Settlement staff to attain  Without doubt, too, a
* permanent Department of this kind would 10 course of time
“ kecome more competent to deal with questions of Settlement,
 demavding, as they do, an mbmate acquaintance with
“ aprienltural conditions, than any temporary Department
“forced to pam a hurned experrence at great cost to the
“ country durmg the actual process of assessment?” It was
distinetly on the understanding that “ Land Revenue Organie
“gation ”’ was to form the first duty of the new Impemal Depart-
ment that Mr (now Sir Edward) Buck screpted office 1n August
1881 as 1ts Secretary, m the behef that this work, though not so

directly agricultural 1o character, would lay the foundation of all
knowledge of the AomEes fe m it
wihich no attempt - '

sense could progeed, * R

Provincial Departn o

“ Land Revenne Orgamsation * was tben proceeded with, and,
when 1o June 1886 the Secretary of State asked for an enquiry
mto the expenditure of the new Departments, both Impemal and
Proviacs), 2t was fornd possihle to prove setisfsctomly fo the

Thaance Commission of 1887 that, on purely financial grounds, P e

and quite apart from any indirect benefit that might have acerued o, 185

to agriculture, their establishment had been amply justified, and
had resulted 1n the addition of a conmderable mcrease >f revenue

to the State  Thus the importance of the Land Record svetem waa fmrortanee ot
confirmed, but a time of financial pressure hsving meanwhile system

set 1, both the Revenue nnd Agrcaltural Department and *
the Finaoce Department shrapk from piving anythwg  like
wide effect to the bolder recommendations of the Famine
Commissionars which nvolved experditure on direct agmicnltural
1mprovement, althongh they were presced by the Seeretary of
State to * 1nstitute meneures for Agrnicnl‘ural Researchin Iodia
“and the promotwn of agmncultural Loowledg DR
“ Service,

tab) shed
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Spplication for 5. On one pownt, however, dwtinet representations had gono
352‘:.'1’1:?"1 bome to the Secrctary of State, g1z, the nicesaty of having a
scientific ground-nork as the basis of all attempts at agriculturi
amprovement, and Chemistry bewg that seienee which bears,
perhaps, most directly on Agnculture, the Secretary of Stale
was ashed as far bach as 1882 to sanction the appoiniment of an
Aguenltuial Chemist to ace with the Deputment, It was pointed
out, amoung other things, that there were large tracts of land,
espectally 1n the North-V est Provinces, wluclx were uuculturlnl Te
. 8 ) a e

on account " ** fos

science mig . -

further inter . .

purposes, L . [
1481, 1836, . '

Conference of that yuear.

Topedal Departe & In 1888 the Impenal Dep'}rtment haviog, 1 aceordance

;r;:urﬂd';';;;‘g;ymth the Famige Commucstoners’ scheme (emphasised, as 3t

toinkepp recome was, by the Secietary of State), estabhished Provinual Departments

Peadn e i Tt R N N *  meansof the ¥amine

e et ‘ baving, Ia tly, by the

improvemest . . _ for mamtameg ngneul-

toral statistics for the admmistration of Land Revenne and the

collectton of agricnltural snformation, they announced therr work

to be mn a suffictently advanced state to cnable them to take up the

rewannng section of the Famme Commis 100ers’ secommendations,

3z, that referring to agncultoral improvement, In conmection

e ' L *= ' al Chemist was once

by the Government

[ u by the Seeretary of

Stato to give effect to the recommendations of the Famine Com-

missiobers 1n relation to agrienltural xmprovemenc still rested upon

them, and that so long as they were wot reheved from this

obligation 1t remamed n full force; further, that the other

recommendations having been provided for and financisl pressure

having become less sesere, they were pow prepared to turn their

Fewluflon of - gttention to sgnenltoral improtement, Stll later (18890}, tha

et o Home Department, by thetr Resolution on Techmeal Lducation,

Edseaion 199 1mposed opon both Agrienltural and Lducational Departments the
Golions®  further obhigttion o “take postive measures for the education
Sipmmetere of the yural clasces 10 the direction of agrculture”  Copses
torat 1msroree” quently the Agricultural Departments, Imperal and Provincial,
prat ol o bave st the pre ent time before them the positive daty of promot.
Ligcet os ng both Agneultural Improvemeut and Agrnieultaral Lducation.

7. The Delly Conference, Lefore mentioned, bad strongly

S Ewmt, represented tie  pece sity of having ot least one  fiest-clise
Agneultural  Chermst for Tndia, and had urged that the
employment of sucha man i connection with the exjansion

of the Forest School at Debra, snd with the College of

Sciencs at Poona, would bLe desirable for cducatiopal purposes,

his time, when nnt en_aged m the setual worh of teachins,

being  devoted to  ngmeeltural enquiry, These views wers

endorsed 1 a despateh to the Sceritary of State, dated July

]

Farther agplica
ton for Act enle



A pglcatson for Agricultural Cne nist—my delegation, b

21st, 1888. In reply, the Secretary of State, after seeking Beplyot
the opmions of the late Sir James Cand and Mr  Thiselton Ds er rce o’
(oprmioas, 1t moy be sad, 1 several 1espects divergent, bug SPPHeetion
sgreemg s to the undesirability of maling teaching n main

pont m the duties of such a man as might be chosen), expressed

himself still unable to sgree to the recommendation urged on him,

and asbed for further explanation This the Government of India

gave 1 there teply of June lst, 1889, pomting out 1n detail the

various classes of Nattves for whom education m agricultme was

d ble, and reiterating the ty for systematic scientific en~

quiry 1o aguiculture

8 The Secretary of State, though not prepared withont fur-ganet oo giren
ther mvestigation to accept these proposals, expressed his wall- to enqury by,
1ngness to send out a competent Agricultural Chemist who should ta A
mabke enquries 1o India ilself, and (1n the words of the despatch
of November 7th, 1889) ** advise upon the best courze fo be adopted
1n order to apply the teachings of “ Agricultural Chemistry to,
snd 10 order to effect improvements 1o, Indian agriculture *

The selection of an expert was enfiusted to Sir James Caird, who
himself bad been one of the Famine Commussioners,

Sir James Caird did me the great honour of mentioning MYy gyectioa o
pame first, and 1 preferring on behalf of the India Council the pytdrse
request to the Royal Agricultural Society of England for the use
of my services, he expressed the hope that the Society (of which
he was himself one of the oldest members) would, 1n view of the
1mportance and nattonal cbacacter of the work, see therr way to
allowing me to undertake 1t, and to grant me the necessary leave Leavaotabrence
of absencs from my post as their Consulting Chemist e i

The Society, on their part, beartily granted the request made i.“fgﬁ::&"
by Sir James Caird, and my delegation to India was ratified by
the India Council

Accordingly, on November 21st, 1889, I left London en route
for Bombay, and armved 1 India on December 10th Arivalin Tuti

9 The purposes of my deputation were thus defined by the
Secretary of State

To enquire mtoand adwise upon—
1st,—~The improvement of Indian Agriculture by
sctentific means
2nd —The 1mprovement of Indian Agneulture
geverally

1849
Purposte of my
wits oa

The method of enquiry X followed was, first to acquaint myself 37 metbosot
as far as 1 could, by travel, nath the azrncultural conditions of the %7
country, as exewplified 10 selected tricts of a typreal character,

to visit all Lxperimental Stations and also the “prinetjal exper-

menta conducted 1a the | ast‘ Ly Government or by prnate indie

. . PRl

. ~ Ut tna obamaam= gltural teache
- - i N free dis~us-
' ner 1oform.

atin and suggmstions L contd as Ly toe senustarar nasds of ¢ha
country  Tahing one district speeially, the Cawngor
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n:cted with coﬁee‘, tea, 10digo, and jute growmg, and to systems
of Ireigation, of Grass Farms, and of Forest Admsmistration,

10, My teavels were marmly divided imto tno tours—the firsg
from December 10th, 1869, when 1 arrived, until May 19th 1x00,
when I reached Simlh wmy »- -~ 1 ¢ . . C e

tion dunng the o’ i ) . .

September 12th, ¢ - PN

country during th .. o . - -
between the tours, i . - 4w putung together the
notes of my first tour, of 1 all officials ted witl

the Agnicultural Department, and others anterested m agrienlture,
and I also had free access to the records and hibrary of the Depart-
ment. I further drew up a brief summary of the conolusions ¥
had arsived st uwp to that time, and these, under the name of
¢ Prelininary Notes,” were circulated privately, and were subse-
quently discussed at the Agricultural Conference held 1 October
1890 at Simla  On returming {6 Simla, after the conclusion of my
gecond tour, 1 p ded with the pilation of fresh mformation
and the arrangement of the matertal I had already gathered for
the purposes of my Report. The as-embling of the Agricultural
Couforence at Simla, October 8th to 18th, after Sir Ednard Buck’s
return from furlough, gave me the opportumity, of which I was
glad to avail myself, of submutting my views to the consideration
of the Y posing the Confe and of heanng their
opmions and notng therr suggestions Leaving Smnla m
November, I made a short thitd tour tefore reaching Culcntta,
and fically left India on January 10th, 1891, having been just
thirteen months n the country, Thus, omitting Burma and
Assam, wh ch were not 1cluded withm +ho scope of my enquires,

T was mdia . . dufferent Provinces twice,
withto -+ " .+ . ncewn the cold weather
and on : 1 * » Punpab the season had

advane * . luflu engvla me to see the coldaweather crops, except
Just an the peighbourhood of Dell,

11 The daty new devolies upon me of putting together
my conclusions and suggestions, baged upon what 1 was alle,
m the time at wy dispoeal, to see of the agriculture of the
country, what 1 have gathered from the ltemtore of the
subject, and, above all, what I have gained from the experts
ence of the many officials and others 1t bas been my privilege
to meet, and who have been always ready to nemst me 1o
every way posable. In the account of my tours I shall duly
acknowledge the belp that mbviduals have w0 Lindly ren-
dered me, dbut 1 must not pass on without mentioving some
spectal obligatione 1 owe,

Among te first 1 most name the Jate Sir James Caird, to
wwhom 1 was Indebted for my eelection, and who gave me much
sdvice danved from hus own experience 10 Tnda, and his neq uatat



Tours uni Oblsgalions, 7

ance Wwith s offieials since, then Siv James Pele, of the Indm
Couneil, and Sir Charles Bernard, of the India Office. Su James
Peile bad charge mn the Council of the matter of my delegation,
acd Sir Charles Beroard made the arrangements for my viat, and
assisted me much by advice and suggestions, 25 also, after my
seturn, 1o the 1ssuing of my Report

On the voyage out 1t was my good fortune to meet Mr Robert
H Elhot, of Clifton Park, Kelso, well known both as a Scotch
agnoulturist and as a coffee planter 1n Mysore, and besides as an
able writer on Indian agricuitural matters From him I learnt
much that was afterwards invaluable to me.

In Inda, I must specially nome Sir Edward Buck, Secretary
the Revenue and Agricultural Department of the Government of
Inds, who took a deep poisonal interest i wy mission, and pro-
vided for me every facility for making my 1uvestigation o complete
and independent one, Sir Edward bimself arravged for mean
extended tour, and coramended me everywhere to the officials of
tis Department throughout the country, eo that I wae able to see
everything to the best advantage Besides losing no opportunity
of making me acquainted with the work of the Agrneultural
Pepartment m the past, as well 1s with 1ts objects and aims 1
the future, Sir Edward himself took me on my first tour to the
North-West Provinces, and thea on to RBerar, Indore, and
Bombay.

Next, ¥ would express my 1ndebtodness to the several gentlemen,
mostly Directors of Provincial Departments of Land Records
and Agncultare, who arranged tours for mein their respective
Provinees and who themselves personall ducted me through
out, roviding 10 every way for my comfort, and ensuring that
10 the time at my disposal Ishould see, not only as much as
possible, but also what 1t would be most advantageous to sec
Lo them my mncere obligations are due, and I lave ever-fresh
rucoll of mach pl t acquaint: with them, and of hind-
pesses recerved from them, These are —

* Mr, J. B Fuller (Central Provinces)
* Mr E C Ozanne (Bombry)
#* A T W. Halderness {North-West Provinges and Oudir}
# Mr, M Finucane (Bengal).
* Mr F. A, Robertson (Punjab).
Mr, C Benson {Asmstant Director, Department of Agn.
cultare, Madras)
Mr Mohammad Husun (Assistant Director, Department of
‘ " - 1nces and Oudh)
. otor Gepera! of Forests)
' Upper India Chamber of
Commerce, Cawnpore)
® Dutectors of Provin-al D portments of Land Reeords sud
Agricalt ire

1 have furtber to exprees my tlanks to His Eccellencs the
Viceroy (Marjus of Lansdowne) fur much personal Lindues
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shown 0 me, and 1aterest talen 1o my mission, as evineed o the
several interviews graciously accorded me, to Their Lxcellencies
TLords Reny, Harng, and Connemara, whose guest I have been at
difterent times, and to the following Members of Counail and
Governors of Provinces for lind suggeotins and advice Sir
Auchland Colyin, Sir James Liyall, Sir dtenart Bayley, Sir Davd
TBarbour, Sit Geo Chesney, Sir Charles Clhiott, Houn Mr (now
St Philip) Hutchtng, Messts Stoles (now Sir Henry Stobes),
Garstin, and Clogstoun, of Madras, and Mr, A, (now Sir Alexander)
Mackenzie

There are many other officials to whom my thanks are similarly
due for much asaistance rendered me i my enquiries, notably
Colonel Torbas, Mr, Harvey James, General Badeock, Mr. W C
Benett, Mr P, Nolan, Mr, Justice Jardine, Mr H, E M. James,
Colonel Ardagh, Mr, k' Henvey, Dr, Geo King, Dr Geo Watt,
Mr J E O’Conor, Mr Duthie, Colonel Pitcber, Colonel Marriott,
Colonel ¥ Bailey, Major Clibborn, Mr. W, J, Wilson, Dr.
Theodore Cooke, Major Tihwott, Major Wingate, nud the late
Mr 8 A, Hill

Ameng the most pleagurable recollections of my tours will be
those nesocrated with the vists I paid to agicultunsts, planters,
ond others to whom I was commended, and who everywhere
showed me the greatest hospitality It 19 1mpossible here to
tecord the names of all, though they are well remembered by
myself, but I must mention as representative,—VMr, R H Llliot
of My<ore, Meesrs W. B Hudson, J. J Macleod, and T M.
Gibbon of Behar, Captun Chapman (Oudh), Captamn Goad
(Hapur), Messrs 1homson and Mylne (Bebeca), Mr Macdonell
(Sern)punge), Mr G W, Chnstisson (Darjeching}, Dr, Hendley
(Jeypore), and, n the Punjab, Messrs C. B Franas, E B.
Steedman, J. A Grant, H, C, Cookson, Captan Marrett, Major
Massy, and Dr, Warburton

Both at Calcutts ani at Bombay I obtamned from merchants
mouch i tion  whiech terially aided me 1n formung
my conclusins 1 would acknowledgo here the hind help of
Messrs  Octavios Steel & Co, Machillican & Co, ard
Mr Rtoss (helly & Co) at Caleutta, and of the followmmg
firms at Bomlay  Messrs  Volhart  Brothers, Finlay,
Muwmr & Co, Glade & Co, Croft, Wells & Co, and Mr,
Jobn Marshal), of the Chamber of Commerce.

Lastly, L have pleasure 1n acknowledging the ready way in
which the facthities of the office of the Revenue and Apm-
cultural Department heve been put ot my dispossl by Mz,
Muir-Mackenzie, Mr Tucker, and the other officials, also the
great nsastance [ have denved from hawng had access to the
records and library To this Depariment I am forther
indebted for the prepiration, by the Survey Office, of the
:hrc‘» m'nrs whl'bl uccompimy my ml:port,dtho Rawpfall ani
jeolootcal maps having leen speemlly reduced from
m the “Statstical Atlas of India” g y om thoso
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12 In one tespect I have had an advantage over those Toepresent
whom I may term my * predecessors,” in that a full year and "
exceptional opporiumibies have been given me I beleve, too,
that sbort though the time at my disposal has been for the
stady of so laige a subject 28 Indin Agnecultare, my enguiry
from  scientific point of view will have beneficial results

It was my destre to avail myself, while still 1n the country,
of the opportumty of gathering whatever 1aformation I could
m order to sopplement and to test mv own observations,
and so numerous were the matters brought under my notice
duniog my travels, that, even with the extension of fime
granted me by the Government of India, and acceded
to by the Royal Agnenltual Society, I wae unable to do
justice to this' large and important question of Agrenltnral
Improvement Rather than that I chould be preveited from
dealing adequately with 15, 1 was very kindly allowed to
present, on leaving India 1n January 1891, an Absfiact Report
2nd to wnte the full Report sul sequently, at my leisure.
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whieh the facihties of the office of the Nevenve and Agn.
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12 In one vespect I have 'had an advantage over ﬂ.\ose'taepmm
whom 1 may term my # predecessors,” in that a foll year and ®*
exceptional opportumties have been given me, 1 believe, too,
that shoit though the tume at my diposal bas been for the
study of so lmge 2 subject as Indian Agieulture, my enquiy
from a scientific point of view will have beneficial results

1t was my desire to avail myself, while still 1n the country,
of the opportumty of gathering whatever infermation I ecould
m order to sopplement and to test mv own observations,
and so0 numerous were the matters brought under my notice
duning mwy travels, that, even with the extension of time

ranted me by the Government of India, and acceded
to by the Royal Agricultural Society, I was unable to do
justice to this large and important question of Agmenltural
Improvement Rather than that T chould be prevented from
dealing adequately with 1t, 1 was very Lkimdly allowed to
present, on leaving India 1n Jauuary 1891, an Abstiact Report
and to write the full Report subsequently, at my letsure.
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CHAPTER IIL.

PRELIMIVARY REMAPES ON THE POSSIBILITY OF IMPROVING
INDIAN AGRICULTURE

13 It has been well sud, and cannot be too often repeated,
that “India 18 a country about which one cannot mabe a
““general’ remark,” and, certamly, with regard fo Indin
agricultare, this 18 stnotly troe, therefors, 1f I am asked
whether the agriculture of India 1s capable of improvement,
I must answer both *Yes™ and “No” I, for irstance, I
nm taken to see the cultivation of parts of Gujardt (Bombay),
of Mihim 1n the Thina District of Bomtay, the garden
calture of Coimbatore n Madras, or that of Meerut in the
North West Provinces and of Gijrat and Hoshiarpur in the
Punyab, I may be mclined to say, “No, there 1s nothing,
“ or, at all events, very little, thatcan be bettered here,”
but i, tastead, I wimt parts of Behar, the Dacea district of
Lastorn Bengal, the Central Provinces geuerally, Khandesh
Bombay, the Tanjore district of Madras, the Cawnpore
district of the North-West, or Hiwsar and Multan 1 the
Punjab, 1t will not be long before I may be able to 1ndicate a
field for improvement Iherefore, no genmeral reply can be
properly made to the question suggested, vevertheless, I do
pot hesitate to say that very frequently there s room for
smprovement but 1t will have to be looked for, as a rule
Then, with the finding comes & yet harder problem, namely, to
ascertain how mmprovement can be effected If the deficiencies
do not fall readily to hand, séill less do the remedies, and I make
bold to eay that it 19 a much easier task to propose improvements
1 kogh h azricolture than to make really valuable suggestions
for that of India such suggestions, I mean, as have a reasonable
chance of being carred out  Altogether, the condition of the
cultivating classes, the pecuhiar circamstances under which hus.
bandry 18 carried on, the relations of the State to the people, and
many other factors, have to be taken 1into carcful consideration
before one can give an opinton, and even that optnton must be
g1sen 1o very guarded terms  As Indin 13 not covered by one
prople, bat by n number of different and diverse | eoples, so may 1t
bo eaid of the agriculture and its systems as pra~tised 1 _different
parts, That it not only needs, bat will rapay, close and careful
study, I am convinced , and until systematic enquiry be made, not
1n the harried way in which the exigencies of the case have obliged
me to pursue my enqumes but by patient watching and learming,
no really s0 1nd knowledge will be obtawed, nor an, great improve.
ment be intelhigently maugarated

14, On one pomt there can be no :‘]]nestwn, vir, that
the ideas genernlly entertamned in England, snd often given

Tencatearia® expression to even 1n ladis, that Indian oguicalture 18, ns n
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whole, primitive and backward, and that little has been done
to try and remedy 1t, are altogether erroneous, It 18 true, ns
mndicated above, that no matter what statement may be made,
s deduced from the agreuiture of one part, 1t may be directly

tradicted a ref to the practice of another part,
yet the conviction has forced atsell upon me that, taking every-
thing togcther, and more especially considering the conditions
nnder which Indian erops are grown, they are wondetfuily good.
At bis best the Indian rasyat or cultivator 1s quite as good as,
and, 1o some respects, the superior of, the aveiage British faimer,
whilst at hus worst 1t can only be sard that this state 1s biought
about largely by an absence of facilities for 1wprovement which
15 probably unequalled m any other country, and that the razyaé
will struggle on patiently and uncomplmowgly 1 the face of
ditfienlties1n & way that Do one else would

Nor need our Brtish farmers be surpnsed ot what I say,
for 1t must be remembered that the natives of India were
cultavators of wheat centumes before we 1n England were It 1s
not hikely, therefore, that thetr practice should be capable of much
ymprovement What does, however, prevent them from growing
larger crops 1s the hmuted facilities to which they bave
access, such as the supply of water and manure But, to take
the ordinary acts of husbandry, nowhere would ane find better
stances of keeping laud sciupulously clean from weeds, of
mgenmty 1o device of wab g appl of knowledge of
sorls and their capabilities, as well as of the exact time to sow and
to reap, as one would in Indian agnculture, and this not at 1ts
best alone, but st its ordinary level It 15 wonderful, too, how
much 18 known of rotation, the system of “ mixed crops,” and
of falloning  Certain 1t 18 that I, at least, have never seen a
more perfect picture of caieful cufhvatmn, combined with hard
labour, perseverance, aund fertility of resource, than I have seen
at many of the halting places 1n my tour Such are the gardens
of DM4lum, the fields of Nadiad (the centre of the  garden” of
Gujarat, 1n Bombay), and many others,

But to 1eturn to the question of improvement ; wiile some
have eried by ealling the agnculture primitive, aud, forgetting
that novelty 1s not 1 p t, have thought that
all that was needed was o better plongh, a reaper, a threshing
machine, or else ortificial manures, to make the land yield as
Inglish soil does, others hnve,equallydelrred by going to the
A= 4 ebema 3L wa d pts nt improve-

knows his own business bes‘é, and

b lim  On one pomnt, however,

twere can ve buy Itue douvt  The Native, though he may be

slow 1o tahing up an ;mprovement, will not hemtate to adopt 1t af

be 15 convinced that 1t covstitutes a better plan, and one tolus
advantage,

15, Turming from these various opintons to those of the opesenor
Tamine Com -0 * 4 * as onme resull of fmes
therr careful . lasion that there ="

undontiedly they would nat
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INDIAN AGRICULTURE

13, It has been well smd, and cannot be too often repeated,
that “India 13 a country about which one cannot make a
“égeneral’ remark,” and, certanly, with regard to Indian
agriculture, this 13 strictly true, therefore, 1f T am asked
whether the agnculture of India 1s capable of improvement,
1 must snswer both **Yes® and “No.” If, for 1rstance, 1
am taken to see the cultivation of parts of Gujardt (Bombay),
of Mihm 1n the Thana District of Bomliay, the garden
calture of Coimbatore 1n Madras, or that of Meerut 1n the
North West Provisces and of Gijrat and Hoshiarpur n the
Punjab, I may be mclined to say, “No, there 15 nothing,
“ or, at all events, very lttle, that can Dle bettered here;”
but if, instead, I wimt parts of Behar, the Dacen district of
Eastern Bengnl, the Central Provinces generally, Khéndesh in
Bombay, the Tanjore district of Madras, the Cawapore
distriet of the North-West, or Hissar and Multan n the
Punjab, 1t will not be long before T may be ble to indicate a
field for improvement Lherefore, no general reply can be
properly made to the gquestion suggested, nevertheless, I do
not hesitate to say that very frequently there 3¢ room for
mmprovement, but 1t will have to be looked for, as a rule
Then, with the finding comes a yet harder problem, namely, to
ascertmn how improvement ¢can be effected If the deficiencies
do not fall readily to hand, still less do the remedies, and I make
bold to say that it 1s a moch easier task to propose 1mprovements
iy et -4 - V- M- galuable suggestions
. .o . S s bave a reasonable

AT 0 * = “he condition of the

under which hus-
! : .- to the people, and
many other factors, have to be taken into carcful consideration
before one can give an opinion, and even that opimon must be
given n very guarded terms  As India 13 not covered by one
{:ople, but by a number of d‘:ﬁcxcnt and diverse ]\eop||es, 50 may i
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14, On one point there can be no %m:shon, riz, that
th> deas pgenerally entertained n Eogland, and often givea

e expression 1o even 1o Indis, the! Indian sgmenlture 19, as a
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whole, pnmitive_ and bachward, and that little bas been done
to try and remedy 1t, are altogether erroneous It 1s true, as
ndicated above, that no matter what statement may be made,
as deduced from the nngrlculture of one part, it may be directly

tradicted by a to the practice of another part,
yet the conviction has forced itself upon me that, taking every-
thing together, and more 11 d th, dat

i cd

under which Indian crops are grown, they are wonderfully good,
At bis best the Indian razyat or cultivator 1s quite as good as,
and, 1n some respects, the supertor of, the average British farmer,
whilst at bis worst 1t can only be said that this state 18 brought
about largely by an absence of facihties for improvement which
15 probably unequalled i any other country, and that the raryaé
will struggle on patiently and uncomplumngly 1 the face of
ditbenlties 1n a way that no one else would

Nor need our Bnitish farmers be surprised at what I eay,
for 1t must be remembered that the natives of India were
culltvators of wheat centuries before we in England were It 1s
not likely, therefore, that their pracisce should be capable of much
improvement  What does, however, prevent them from growmg
larger crops 1s the hmuted facilities to which they have
necess, such as the supply of water and wmanvre But, to take
the ordinary acts of husbandry, nowhere would one find better
stances of keeping laud serupulously clean from weeds, of
ngenmty 1n device of watei-raisiug apphances, of knowledge of
so1ls and their capabilities, a8 well as of the exact fime to sow and
to reap, as one would 1 Indian agmnculture, and this not at its
Dest alone, but ot its oidimary level It 1s wonderful, too how
much 13 known of rotation, the system of “ mzxed crops ” and
of fallewang  Certain 1t 1s that I, at least, have never seen a
more perfect prcture of careful cultivation, combined with hard
labour, perseverance, and fertility of resource, than I have seen
at many of the | alting places in my tour Such are the gardens
of Méhm, the fields of Nadind (the centre of the * garden” of
Gujarat, 1n Bombay), and many others,

But to return to the question of improvement, winle some
have erred by ealhng the agniculture pnmutive, aud, forgetting
that novelty 18 not necessarily 1oprovement, have thought thag
all that was needed was a better plongh, a reaper, a threshing
machine, or olse artificial manures, to make the land yield as
Inglish soil does, others bave equally erred by gong to the
o} posite extreme, and have condemned all attempts at :mprove-
ment, aeserting tha¢ tie razyat Lnows his own basiness best, and
that there 1s nothing to teach lim  On one pomt, however,
there can be but little doubt The Nattve, though he may be
slow 1n takiog up an improvement, will not hesitate to adopt 1t 1f
be 15 convinced that st constitutes n  better plan, and one tolus
advantage,

15, Turning from these vanious opinions to thoee ©of the gpuronet
Tamine € , 1t wil be t that as ome resull of Fimne
their careful wmvestigation they came to the conclasion that thers o
undonttedly was capaality of improvement, or they would nat
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Pione. 13 I has been well sud, and canwot be too often repeated,
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SGHCOLTRE that ¢ Indis 15 a country shont which one cannot male a
Puogerst wak «&oaneral’ remarh,” and, certavaly, with repard to Induian
mals o apricultare, this 18 strietly troe,  therefors, 2f I am ashed
agniwe  whether the agnculture of India 1s capable of improvement,
I must snswer both ““Yes” and “No™ 1If, for iuetance, I
am taken to sce the coltivation of parts of Gujarat (Bombay),
of Mdhim in the Thina Dutrict of Bomtay, the garden
cnlture of Cosmbatore o Madras, or that of Meerut i the
Narth West Provinees and of Ghjrat and Hoshwrpur in the
Pungeb 1 may be mchned to say, “No, there s solhung,
“ or at sll events, very httle, thatcan bLe bettered here,”
butf, sastead, I wvist parts of Behar, the Dacer dusttict of
Eastern Bengal, the Central Prowmmces pevemlly, Khandesh m
Bombay, the Tanjore district of Madms,~ the Cawnpore
distriet of the North-West, or Hwisar and Multan ia the
Funjgab, it will not be long before ¥ may be able to indicate a
feld for smprovement  Lberefore, oo general reply can be
Gompenity o properly mado to the question suggested, nevertholess, I do
not hesitate to say that very frequently there s room for
smprovemant, but st will have to be looked for, az 8 rale
Then, with the finding comes & yet harder problem, namely, to
ascertatn how wunprovement can be effected  JE the deficiencies
do not fail readily to hand, still le 5 du the remedics, and I make
bold to eas thit 1t s o mucn easter tash to propose 1mprovements
mn Fagh h a nenitore than to make really valuable supgestions
for that of India euch sugrestions, I mean, 63 have o reasonable
chance of being carned out  Allogetber, the conditwn of the
cultivating chas<es, the pecaliar circomstances under wlich hus.
bandry 18 carmed on, the relations of the State to the people, and
many other factors, have to be tahen into careful consideration
befors one can give an opintos, and even that apinton must be
piven i very goarded terme  As India 18 not covered by one
rople bt by n pumber of difterent aud diverse j eoples, so may it
Ec emd of the agnicalture and its systems as prastised n diflerent
parts, That 1t not only needs, bat will repay, close and eareful
study, I am convinced, ani until gy stematic enqmiry be made, not
in the harne} way 1o which the exigencies of the case Fave obliged
me to pursus my enqu ries but Ly patient watchmng and learning,
1o veally sonnd knowledge will be sbiamed, nor an, great improve.

ment be intelligently mangarated
Trress 14, On one pomt there can be mo t‘;’neshbn, viz, that
ssenumad s tha 1deas genersliy entertmined n Fngland, and often gven

ek expresion to even i India, that Indin sgnesllure 1e, a3 a
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The first a1m 10 any scheme of agricultaral 1mprovement should,
I think, be to modify those differences which ex:st, first of all,
by teaching, 1 the more backward parts of India, the better
practices of the most advanced Indian agriculture, and, secondly,
by supplying, wherever 1t 1s possible, those facilities which exist
m the best agricaltural districts It 1s1n the existence of thess Therex stencs
differences that there 1sa warrant fou belief 1n the possibility of (o 5oundfor
mmproviug Indian agriculture, and 1t 15 1 the modification of jmprovement ta
them that the pgreatest hope of improvement lies  Apart, there-
fore, from the question whether the agnicaltare of the country ean
be improved by the introduction of more scientific methods from
the West, I believe the first step must proceed 1n the direction of
improvement from wifdsr , 1 other words by the modification
of those differences 1 agmicultural conditions and practice that
exist 1n different parts of India 1tself

1 shall now procced to enumerate these differences, and ghall
then show how,n my opimon, they may be most easily modi-
fied

18. The differences appear to me to range themselves 1into Theee elasaos ot
three separate classes, and, after naming these, I shall {roceed ® ™
to brefly iwdicate, 10 a general way, tbe direction which
modification of differences, wheie possible, may be looked for
In subsequent chapters I shall deal with each sub division
separately.

The three classes are «—

L. Differences wnkerent lo the people themselves as cultivat- I Differencen
1ng classes— peopls them
eolr
for nstance, the fact that, by hereditary practice,
cerlain castes and races are bad, others are good
caltivators
II Dhfferences arising from purely erternal surroundungs, 11D eronces
and not directly from any want of Lnowledge purey ext rmal
These may be subdivided into— vuronadior=
(a) phvsical canses— () physteat
uses
such are ——chmate, sotl, facilities for water, manure,
wood, grazu g, ete ,

(5) ecomomical or political conditions— o  ecooomieal
such are —the relative ease or difficulty of living, "™

paueity or jressure of populatism, ete

I1I Dufferences arssng directly from want of Anowledse— 111 1 arences
B oankd ecly
for instance, tle existence of diveraty of sgnicaltural fr m waotot

practice 1 differe st parts of the country Roowledge

19 Having stated the differences, 1t 1s desirable fo consider Arenc esty
1 the nest place the means by which they may be removed, or Dofi=tyt
fe&

eutle 25 bo
at len t be modified ected
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Hhus T «an best put i the form of three proposbions <

Ist The modification of existing difl 1 agnenitorat
practies aud wethods soust proceed from pomthie
measares takene—

{s) by the peaple themeeliesy
{8} by the Government.
ond So far as 2t s possible Eor Government or for Apnie
cnltarsl Departmonts to asast 1w the modificationa
of these diferences, it 18 their duty to do so

Srd. 12w the work of Government to test Western prac.
tice and the appheations of medern science, as alg
to wtrodnee them when found sutable for India,

Phatrations of 20, It will be well now ta 2lju<trate the foreporar differences,

fistnners and, 1 sndieatsag how thew modifieation may be exrried out, to
five, at the same hine, & ehetch of the method X intend to adopt
n the succaedsng chapters of tins Rapost.

L Pifece rern 1, Dyfferesces inherent {o the People themselves »

;“,’:;1:“.;:&"" Tt 35 well known that certasn castes and Pacey

e hava been prevented by yehgous prejedices or
“hstoneal covwes™ {to wse Sur Chardes Elhott’a
espresnion} from adepting the more elilfol or
snore labonous systems of cullivaiion i vogue
among other eastes or rices  Thus, the Rijpute,
Brahmans, Kels, and Kols may be meatioced g5
hereditanily tnfennr as cultwators to  the Jate,
Kurmis, Lodhas, Kéchlue, and others,  Here 3t is
not eo touch that she external snrroundings are
megunl, por that the spueniturd knowledgs 12 at
fanlt, but the real cauee 13 found mthe mherest
differences  of the prople themselves  Sude by
wde, 1 the same villsze, one may, For instance,
see both expemor and anfemor  husbandry, the
explanation being frond prmaniy in a reference
to the respective easte of the cnltivator n each
cxe.  In Brbar I once raw n quantity of dung
iywg atont 1n heaps oo & field not spread out,
bnt, between the ran and the sun, speedsly Jostng
s gooduess, It had been Iyiag about so for
considersble time. On ashing o neghbounng
cnltivator why the owner dd tine, the reply wae,
** He 1 only n gootherd,” meaning therchy that he
dd not belong te & good culiating clase  Here
the pecpls of thie taste evidently required to be
taught better methods of sgricoltare, snd how to
manage properly the manure st thar despnesl,

haktorig The modification of aueh differences {to revert
303 toe my propomtions an partpesph 10 wall,

eome cares, be effected by tle people themrelsos
w the gmdasl abandonment of therr prejudices
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and the adoplion by them of wore profitable
practices A change of this land has been seen

in the adoption of ndigo cultivation by eastes

who formerly nced to consider indigo an unclean

thing  Another 1nstance 1s the extension of cul-

tivation of the potato, against whch a religious
prejulice existed on tle ground that it  was

“*fesh > The work that Goveroment can do, and

the duty hat should be ats, 1s to assis* 10 rasmg

the level of the people throngh the spread of ey mos gea
Education Thie mill eontinue to do, as it has };gl:e‘gth:l
already done, a great deal to breal down preju throush Educa
dice  Further than this the Government ean do "™

httle, 1f anything

II, Differences arssing from purely External Surround 11T tsences

ge external s ¢
round ngs—

(a) Physscal Causes —These may be subdivided into— (o) phruieat
{1) climate and sal,

(1) facilities for water, manure, wood, grazings
ete

{1) These two— chimate and soil—stand yn a2 different [} mstesna
category to the others They are fixed by odif ation o
geographical and geological considerations, over oty pomine"®
them peither the people nor Government have ™ihialuits
more than a hmited control, and consequently
comparatively little can be doue to modify the
differences  For instance, 1t 1s not possmble to

pare 8 1 under the 10fl of a damp
climate and abundant rawnfall, such as_prevails in
the greater part of Bengal, or below the Western
Ghits of Bombay, with that of the dry parched
plang of Multan and elsewhere 10 the Punjab
Equally mpossible 18 1t to find a resemblance
between therich black cotton soil of Berar or the
Central Provinces, and the sandy soils of Sirsa,
or other parts of the Punjab The planting of
trees may directly modify the rawnfall, and
plentaful g Ay 1mp! the poorer soil,
bot they wil be }Jowerless to make the one
locality or soil really hke the other

(u) Here wo bave a set of physical causes giing nse (et ey
to tifferences which, unhike those m the case of muwar woy
chmate and soil, 1t 13 1n the power, both of 5™H°% #ie
mdividuals and of Government, to mitigate to a
considerable extent,

Marked indeed nre the differsnces betwveen parta
plentifully supphed by swells, or through which
streams or canals flow, and those, where these
features are absent, 50, agan, the differences sre
great between treeless tracts and those i which
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14 Improvement of Agrieullure

s T can best put 1n Lhe form of three propositions +—

1st. The modification of exatiag differen~es 1w agricultural
practice and methods must proceed from pomtive
measares tahenae

(s} by the people themeelves;
(2} by the Government.
20d So far as 1t 13 pocsible for Government or for Agre
coltoral Departments to assist 1 the modifications
of these differences, 1t 15 ther- duty to doso
3rd, It1s the work of Government to test Western prou.
taice and_ the appheations of modern seience, as alwo
to introduce them when found smtable for India,

20. It sl be well now to sllustrate the foregoing defferences,
and, 1 mdieating how therr modification mny be carned out, to
mve, at the same time, o ehetel of the method T intend to adopt
15 the succeeding chapters of this Report.

1. Dyfferences ankerent fo the Deople themselves

It s well hnown that certain castes and races
have been prevented by vehgoue prejudices or
“mgtoncal cawses® (to use bir Charles Elhott’s
expreswion) from adopting the wore shilful or
more laborious systems of cultivation m vopue
smong other castes or races, Thus, the Réjpute,
Brobranns, Kohe, and Kols may be mentioned as
hereditanly 1wfenor a9 cultivators to the Jats,
Kurems, Lodhas, Kéchine, and others.  Here 1t 18
not so much that she external surroundings are
unequal, nor that the agncultural hoowledge 18 at
fanlt but the real canse 13 found mthe inherent
differences of the people themeelves ide by
sude, 1n the same willage, one may, for instance,
sce both superor and nferior husbandry, the
explanation being found primavly in 2 reference
to the respective caste of the enltivator in each
case, In Behar I anee raw 2 guantity of dung
Iying about 1 heaps ou a field not apread out,
tut, beteveen the ran and the eun, speedily Josing
sts goodness, Tt had been Jping sbout woe for o
connderable time, On assking o neghbounng
cultivator why the owner did tine, the reply waq,
“ He 1a only & goatherd,” meaning thereby that he
did not beleng 1o a good cultivating elase  Here
the people of this caste enidently requived to be
tanght better methods of agricniture, and how to
manaze properly the manvre ot their dispaeal,
The modification of such differencea (fo revert
to my propombions i parmgraph 10, wal), o
#ame cases, bo effected br tle people themrelses
w the geadual atandonment ot their prejudices
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Here the change will only come with the 1nevitable Thetesentog of
disturbance which time and 1ncreasing population wall theredifereanss.
cause 1n the easier circumstances under which the
people 1n 'some parts live at precent, as compared with
those n others

IIT  Differences arssing dsrectly from want of Knowledge 1t Difrences
ariniog dirsct]
There ate many instances of the cultavation of one fum, ,‘E;“:“ ’
district being raferior to that of another, not on nccount §
of caste differences, nor yet on account of exteinal and
£ ble physical sur dings, but simply be-
cause a better practice—1I speak of Indian, not Englsh,
ractice—has not been koown Or, again as I shall
ave cauce to show, an implement 1s notin usein a
district, though employed advantageously clsewhele,
or cattle are poor because not properly fed, or manure
18 wagte] {more especially the urine) because there 18 no
litter to couserve 1t, or crops are ufertor 1a yield be-
causp seed 13 not carefully selected
The want of knowledge, and the lessemng of the Thelr modises
Joeal differences ansing therefrom, cannot be supplied boter ™
directly by the people themselves, but they may be by (a) br B
the State, partly by means of Education, and partly :;)"h —
by the duction of better methods from loeal éota pagivn
where they are known to those where they are un. tnmetheds
known, bl}:{ their applieation to which 1s both feauible
and desirable
This cannot be donme without that ¢ systematie Raedof serlent
prosecution of agrieultural emgusry whieh 18 g0 Jas :l:::n:ﬂ:l
strongly 1081sted on 1 the Goverment of India’s Reso Indas Ersoln
lution of December 1881, and which, as 13 rightly tigefDecsmber
urged, ¢ mnst precede any attempt st agneultural
“ ymprovement
1t 19 the positive duty of Agmcultural Departments Dutyef dgtal
to acquire a th h | ledge of, an q Tvate to et
with, the agricultural facts of each Province with which i e
they bave to deal
Such an enquiry, to anticipate my final d- Thesgency
s on engug to antipete roy ol recommend: T
only be eficiently carried out by ““a permanent agency
# closely associated with the existing acthonties n
¢ each Provinee ”” Fautther, a8 I shall pomt ont 1n
subsequent chapters I think that the assistance of an
expert with special knowledge of the application of
chemstry to agrculture 15 desirable 1n any such

enqui
quiry o




CONCLUSIONS

CONCLUSIONS

21, Owing to the great diversities met with i India, not
alone 1 the physical features of the country, but also in the
peaple themselves and sn thewr varymg surroundings, 1t 1 very
difficult to epeak generally of the condition of the agriculture
While m many parts it may undoubtedly be possible to effect
1mprovement, 1t 12 not posnble to do much, if anything, mn others,
Morcover, 1n every ease 1t will be necescary to enquire carefully
mto exising condibions and practice before any real improsement
can be carned out That differences of conditions and praetice
do exist, conshitutes, 1n my opmien, a ground of behef i the
possibility of improvement, and 1t will be by the modification of
thess differences, and the transference of indigenous methods from
one part of the country to another, rather than by the introdue-
tion of Western practice, that progress will be made and agrnieal-
ture be bettered Tins worl will be done, (q) slowly Ly the
people themselves, as they gradually come to seo the necessity
or the ndvantage of adopting the more profitable methods, (8)
more quickly by the State 1n the spread of Ldueation, whercby
prejudice will be broben down, and the benefit of better methods
be made Lnown The iwtroduction of such Western practices
as may be found switable to the case of Indian sgnicultare must
also be the work of Government Certain positive measures,
such as the digming of wells by tho people, the construction of
tanks, ctc, when found to be smtable, should be morc persistently
encouraged by the State, while major works, such aa tle making
of canals, the provision of timber, fuel, and grazing, must Lo
carried out by the State 1self

As o prehmunary, howaver, to obtaiming any real Luowledge
of the ngricultural condition and needs of any distriet, there
must be ““a systematic prosecution of agneultural enguiry,” such
ns 18 nsisted on in the Government of India’s Resolution of
December 1581, and to this end thers should Lo a permanent
agency for the purpote n each Provinee  Lastly, I thunk that
inany such enquiry the gssistavee <f am expert with specaal

Lnowledge of the spplication of chemustty to agnculture would
Le very desiralle
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RECOMMENDATIONS RECOMMENDA
TIONS

22 1 recommeud, therefore —
The spread of General and Agricultmal Edueation
The estabhshment of an orgamsed system of Agn-
cultural Eoquiry
The active prosecution of positive measures already
ascertsined to be benefieial, and therr furtber en-
couragement by the Btate

I proceed now to consider, in reference to the subjects indi~
cated 10 paragraph 18, the agncultural conditions of the country
as they have presented themselves to me, gining at the close of
e;ch sectron such sug,,estions for umprovement as aopear practica-
ole
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CHAPTER 111,

CULTIVATING CLASSES,

93 As mentioned already, there are great differences
between the vanous castes ond races of India 1 respect of
therr coltivating abihties, differences which are imherent to
the people themseclves, and which nre cousequently difficult
to level, Yet the very emstence of these differences puves o
decided encouragement ta the behef i the posaubrdity of
vaprovement, for 1 would proceed on what, after all, are the
vight lines when dealing with Indun agneulture, s1e, to
mprove it from withim, and by means of its own examples,
rather than by buoging foresgn wnfluences and methods to
bear wpon 1t The fuct that a cultivator 1o one place, or,
better still, wn the sawe wilage, can act ns an exomple to
another elsewhere or co remdent, may provide, 1f nghtly
followed up, a far more useful and less expensive practical proof of
the posabahity of ymp: than a Gov, t Lxperimental
Tarm, I remember being much struck by scang, amidst the
numerons sheat fields surrounding a vallage i the Central Prove
yaees, asmall holding of an acre or two, where, unhile elsewhere

Tt~ dns The crops here were far mora vaned

b mera growing,

Bl was being
otthsed for a wheat crop situstea o ¢ holding
T measured the standing corn, and found it to be then {Febrnary
28rd) 3 fuet 8 raches high, whilst the wheat on umrngated land
adjoinng 8 ~=1- @ feet 1 meh high _.On enquiry I found that

tLe holdin ~sata  and when I
expressed - sle,
the answer given me Was, Wit Luy sad

that 1t was not therr *custom™ to grow other crops, Auuvagh
necessity had not yet ohliged others to adopt an 1mproved practice,
there was an mwmstance afforded here of what might be done if the
neceamty aross, the rmprovement having 148 ongin in a purely
native sgurce.

24 The sulject of “caste® jy one of much complexity, and
demands for npoderstandinz 4 o very exteswive huowledge
of the country, I cap, thercfors, eay Lut httle about agri.
cultore an ats relstion fo, and ax affected Ly, caste, As
mentioned n paragraph 20, some custes are hereditanly
snfenar ms cultivntors 1o others, but the ngncaltural practice
of nny one caste 15 nol umformly ahke everywhere, nor
equally pood The Jfte, for example, nre epoken of in the
Meerat distnict ss being ¥ upsurpaseed o8 cultivators,’” Lut
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11 the Bareilly district they are not so good, and the Kwimis and
Lodbas are supenior to them there The Rajputs and Brahmaus
do not themselves, as a rule, cultivate, but they employ lired
labour, 10 some parts, however, they are desertbed as Leng
“moderate cultivatora ¥ Not only are there differences of caste,
but there are also differences of race, as exemphfied 1n the Kols
(the aborigines of Chota Nagpur), the Bhils of Bombay, and
otheis, Apam, there are castes and races distinguished for the
special branches of agriculture which they practise, or for the
particular methods they employ, such are the Koens, who ale
mostly growers of vegetables, the Kurmis, Lodbas, and Mals,
who are largely marlet gardeners, the Kdebhis, who, 1n thewr
cultivation, use the mght-soil of villages nd towns, the Vellola
castr, again, are_cattle breeders, the Gavlha are supplers of milk,
and alsa breed then own cattle, the Gujars, Vanjaus, and others
are graziers

25, Bearmg 1n mind the method set forth in the last chapters folod p rnea
I shall confine myself to considenng how far improvement 1o~ ~ o
agnoulture may be effected throngh the lessening of those differen.
ces which are directlv due to caste or race prejudices ‘the fur-
ther g of the 1mp t of the cultivatior of one
locality by the mmpoitation mto 1t of the practice of another, 18 .
cne not directly ted with the inherent diff of culti
vating classes as sueh, and will be dealt with elsawhere

26, That the breaking down of easte prejudice would be o
followed by derable 1mp; m agneulture admits of of ex s preje
no doult, and needs but httle discosson Could the Rajput or fi5me)
Brahman be biought to Ses that thers was nothing derogatory fmprasement,
1n manual labour, or n taking an 1nterest in the cultivation of
1he soil, could other cultivators be led to follow the practice of
the Kachhis, and abandon thewr prejudices against the use of
night-soil as a manure, they could then rase erops such as the
Rfichhu does, and the country would be gieatly banefited thereby.

In the course of my first tour Sir Edward Buach pomted cut to
me o village, named Singhoul, ta the Doab, where the former
tenants, who happened to belong to alow caste (Kormy, had
worked 5o industnously and profitably that tbey had actuslly
bLeen nble to buy out the original projrmetors who were of higher
cn]ste {Réjput), and had become possessors of the villago them-
selves

The town of Taruhhabad, again, 18 surronnded by a perfect
garden, the result entirely of hochb: caltination  When, about
twenty years 8,0, Sir Edward Buck t-ansferred some of these
caltivators from Farohhabad to Cawnpore, they showed at the
Inttercity how n profitable uee could be made of what would
othermse have been a public nusince, and also Low tle State
resenne denved from the area they cultivated conld be very
largely increased
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CHAPTER IiI,

CULTIVATING CLASSES.

93 As mentioned already, there are great differesces
between the various castes and races of India 1n respect of
their cultivating abilities, differences which are herent to
the people themselves, and which are consequently difficult
to level. Yet the very existence of these differences gives a
decrded encouragement to the belief 1n the possibility of
improvement, for 1t would proceed on what, after all, are the
nught lhioes when dealng with Indun agriculture, wrs, to
tatprave 1t Feom within, and By meang of tts own examples,
rather than by b g foreign fl and methods to
bear upon 1t The fact that a cultivator 1 one place, or,
better still, in the same willage can act as an example to
another elsewhere or co-resdent, may provide, 1f nghtly
followed up, a far more useful and less expensive practical proof of
the possibility of 1mp b than a Govi Exp tal
Tarm, I remember bemmg much struck by seeng, amdst the
pumerous wheat flelde surrounding a willage in the Central Prov-
mees, asmall holding of an ncre or two, where, nnhbe elsewhere
around, a well had been dug, The crops here were far more vaned

PR i e B N

1 meagured tue standing corn, sud 1ound 16 To we tuen (Fevruary
28rd) 3 fuet 8 1aches Ingh, whilst the wheat on umerigated laad
sdjoinng was only 2 feet 1 toch bugh, On enquuey I found that
the holding belonged to a man of the Kéchhn caste; and when I
expres:ed wonder that other cultivators did nob follow his example,
the answer given me was, that they were * wheat growers,” aad
that 1t was not therr *castom’™ to grow other crops. Although
necessity bad not yet obliged others to adopt an 1mproved practice,
there was an wmstance afforded here of what might be done Jf the

ty arose, the impj t having ite engin 1 8 purely
native source,

24 The subject of *easte’ ig one of much complexity, and
demands for understanding 1t o very extensive knowledge
of the country, I ranm, thercfors, eny but litle sbout agri-
culture 1o 1ts relation to, and as affected by, caste, As
mentioned 1o paragraph 20, some castes are hereditanly
nferior as cullivaters to others, but the agrncultural practice
of sny onme caste )z not umformly ahke everywhere, nor
equally good The Jdts, for example, are spoken of in the
Meerut district ns belng * unsurpassed ss cultvators,” but
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1n the Bareilly district they are not so_good, and the Kuimis and
Lodhas are supertor to them there The Kajputs and Brahmans
do not themselves, ns a rule, cultivate, but they employ lired
Iabour, 1n some parts, however, they are deseribed 2s Leing
“ moderate culzvators ” Not only are there differences of caste,
bat there are also daff of race, ns phiied 1 the Kols
(tke aborgines of Chota Nagpur), the Bhuls of Bombny, and
othere  Agamn, there are castes and 1aces distinguished fou the
spectal branches of agneulture which they practise, or for the
particular methods they employ, such are the Koens, who are
mostly growers of vegetables, the hurms, Lodbas, and Mahs,
who are largely market gardeners, the Kachhis, whe, 1n_ther
culfivation, use the night-soail of villages and towus, the Vellola
caste, agin, are cattle breeders, the Gavlis are supphers of mulk,
and also breed then own cattle, the Gujars, Vanjaus, and others
are graziers

25 Beaung n mind the method set forthin the last chapter, Metlot p rsned
1 shall confine myselt to consdering how far improvement in "'
agrieulture may be effected through the lesseming of those differen-
ces which are directly due to enste or race prejudices lhe fur-
ther question of the i1mprovement of the cultivation of one
loeslity by the smportation mto it of the practice of another, 1s .
cne not directly connected with the 1nherent differences of culta
vating classes as such, and will be dealt with elsewhere

26, That the breaking down of caste prejudice would be
follotved by considerable 1mprovement in agnculture admits of of :..1‘3,“.}':
no doutt, ond needs but lttle discussion Could the Rajput or ;‘oﬁ'o;;‘,“,‘,; be
Brabman be biought to see that there was nothing derogatory {ops ement
1n manual labour, or 1n taking an 1uterest in the cultivation of *
the sol, could other cultivators be led to follow the piactice of
the Kachlus, and avandon thewr prejudices against the use of
night-soil as a manure, they could then raice crops such as the
Rochhi does, and the country would be gieatly benefited thereby

In the course of my first tour Sir Edward Buck pointed out to
me & village, named Stogboult, 1n the Doab, where the former
tenants, who happened to be'org to & low caste (Kurmi), had
worked sp ndustnovsly nnd profitably that tbey had actually
Leen able to buy out the original prof rietors who were of higher
casta (Rajput), and had become possessors of the willage them.
gelves

The town of I'srulhabad, agnin, 18 eurrounded by a perfect
garden, the result entirely of Racbhi caluvation  When, about
twenty years n_o, Sir Edward Buck t ansferred eome of these
cultivators from Farulbabad to Cawnpore, they stowed at the
latter eity bow a proftable uec could be made of what would
otherwise have been & public nuisance, nnd also how tie State
revenne denved from the area they culivated could be very
largely wereased
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22 Cullizabing Classes.

27, The bresking down of caste prejudiee in agriculfural
matters may proceed slowly from tbe people themsshes m the
gradual abandonment of 1nferior gmclxccs 1o favour of more
profitable ones ; but 1t wall be brought about more rapdly by the
forco and exigencies of circumstances which call for greater atten«

tron being paid to the cultivation of the land  Already there
ate mdications of a change going on. It has been mentioned
e e . * by castes who used for-

' . " 7, and that the prejudice

. . -. also Jargely disappeared.

Some eight or ten years ago a batch of Kdchhis from the
North-West was transferred to Nagpur, 1n the Cential Prove
mces Not only did they continme to employ their particalar
practice with profit, but other culfivators around followed theiwr
example, amongst the<e being even Brahmans Tle latter began
to grow sugar-cane and vegetables of all kinds, just as the
Kéchlis had done, Their cultivation 1s still inferior to that of
the Kéchhis, but, peveriheless, a beginning his been made 1n
the way of improvement, and this has onginafed entirely from
the example set by the Kdchhis. I might jastance, too, the
sugar cane cultivation atoun) Poona, This was commenced by
a DBrabman who first showed the Mumepality how to mahe
 poudretts” out of the might-:o1l of the town, and then taught
the Hinda cultivators how to wuse tt. The “poudrette” 1s now
used to an enormoas éxtent. At Nagpur, agma, I saw Brahman
lads cogaged 1n eultivating, they work with the plongh just hhe
the other pupils of Mr. Fuller’s Agricultural Class; ~indeed,
Mr, Fuller makes 1t a sene gud non that they ebould do so.

In the Kapurthala Administration Report for 1899, page 36,
Major Massy wrstes: *“The Réjput 15 proud, idle,” and not
“thnfty .. . Dbut still s a better cultivator than his fore
‘“ fathers were, he goes out to his ficlds more regularly and
‘“begms to reafiso that he must earn his lving Ly the sweat
“of bis brow.” In the Hoshiarpur Settlement Report it s
stated that some of the Brahmans and Réjputs will now plough
their lands with their own hands,

Thus 1t 1 clear that a change 13 going om.

28. The work of ymprovement by example may be, and prob-
ably will be, a slow one, and where circumstinces (as in the
case I bave eited from the Central Provinces) do not eall for the
positive necessity of aronmpg themselves to Dbetter th
caltore, the hugher castes or the rmare amev onne o 1t
hold to their old ways; etill, * . . .
whorever pressure has begua ot * ,° 7 - Tl ot
%a:sas to nz]op& the practice of the superior and more thnifty ones.

- Taov s )
- i L " . where,
. A . A vegen
table-groming and marlet girdening are now carmed on most
oxtensively, aud olmost entirels by the utiieation of the mght-
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g0l of Amnitsar as manure, 10 conjunction mth canal wrngation,
It would, not Jong ago, have been considered 1mposstble for this to
bappen, or for mght so1l ever to be turned to a profitable use, on
neeount of the prejudices of the people ngainst 3t These prejudices
stull exist 1n many places, but 1 sm convinced that they must give
way, 1s they bave done alrendy, especially when the necessity of
mereasing the yield of the land 15 forcibly brought home

Improvement by force of example 1s not confined to native
methods only, for, as Mr. B H Tiliot pointed out fo me,
coffer planting by the Natives has mmproved very constderably
1 Mysore sinece European plinters seitled m the couniry and
introduced better systems, The same remark apples to the
cultivation and manufacture of indigo since Engleh planters
came to the distriets where the plant 1s grown,

29 Winle the remedy for inferior cultivation will be found 1y, 1oguce of
largely 1n the exigencies of circumstances whick demand mote Educat o
attention being pad to the land, 1t 1s i the weakemug of
those caste prejudices which account, 1m no small mensure, for
the differences between good and bad cultivators, that Education
plays a most 1mportant part Already 1ts influence has begn
felt 1 have noticed above the ease of the Nagpur Agneoltural
Class, and I might say the same 1 regard to the Poona Colleso
of Science nud other mstitutions which I have wisi‘ed The
spread of Educatin will be one of the most potent factors
n cienting  that 1nterest which agriculture, from its wide-
spread extension aud mportance as the staple industry of the
country, both ments and demands It 15, therefure, through . ..
Lducation thit Government can md largely in lessening those Goversmont,
differences which are at present inherent to the cultivating
classes as such, and which staad 1n the way of agnecultural
mprosement



CONCLUEIONS CONCLUSIONS,

30 Improvement m agriculture, throngh the modification
of differences due to caste and race prejudice, may be effected
by the gradual brealing down of that prejudice. This will
result partly through the people themselves, 1a thetr adoption
of more profitable practices, partly from the force of circumstances
obliging greater attention to Le pad to the cultivation of
the land.

Goverpment can greatly aid, through the spread of Eduea-
tion, 10 weakening caste prejudice,

BECOMMENDA RECOVIMENDATION.
10

31. My suggestions under this head accordingly resolve
themselves 1nto—
The desmability of extending General and Agmecultural
Education,
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CHAPTER 1IV.
CLIMATE,

32, Turs allamportont factor in Indian agmenlture 1s, unfor-
tunately, one that can only be altered or modified to s limited
extent. Inuteresting, therefoie, as a study of the imfluence of
chimate on agrculture may be, we should, nevertheless, bLe
dealing with cne of those elements which the cultivator finds
ix lsmene, aud 1n accordance with, and not in opposition to which
he must fiame s practice, because netther his eneigy nor the help
of the State can to any great extent modify 1ts conditions. It will,
therefore, not be necessary £ Ty 4 fihe
subject beyond touching on et
produced on the practice of

CHAPTER 1V,

Cuntars,

33. As explamed i the “Statistical Atlas of Indm,” 1t may Btests producst

be sud that over the greater part of Indiv thereare three well. Xy

marked seagons, 112, the rainy season (Tune to October, 1nclusive),
the cold season (November to February, imnclusive), and the hot
sezson (March to May, inclusive), The two former are due,
respectively, to the prevalence of the south-west and the north east
monsoons, whilst the hot season matks the transition from the cold
to the rainy season, Yet these alone do not determine the kinds of
crops grown, and we do not find 1n all parts alike that there are
crops corresponding to the diferent seasoms. The relative dryness
or dampuess of the chmate bas also to be considered, Through the
kindness of the ™ A
erpment of Indt §°. ! . 1lae-
trating the Ra . LT [T been
specially reduceg, by toe Survey Lepartment, trom tue cortesponds
1ng maps 1 the “ Statstical Atlos of India’ and accompany the
present Report, A reference to the Rainlall Mup will hiere help to
G IRty Ty oy — VR i al Al gites
o hY . EENN B thern
" . - b . with
[ ' =t . et . erior;
but 10 Northern India we find every vanation, from the dry chimate
of the West and North-West, accompanted by marked differcnces
of summer beat and v =* == ' 4 4 - - R )
and heavy rainfall of .
ences of temperature - ' "
whilst 1n the North-T ' -
two cleatly defined crop-seatyus, taz,, Lue 1ainy season (£aaryf ) aud
the cold season (rabi), we find that tn Madras these distinctions

Gov-




ONCLUSIONS CONCLUSIONS.

30 Improvement 1w agriculture, through the modification
of differences due to caste and race preyudice, may be effected
by the gradual bresking down of that prejudice This wilt
result partly through the people themselves, in their adoption
of more profitable practices, partly from the force of errcumstances
obliging greater attention to be pad to the cultivation of
the land.

Government can greatly awd, through the spread of Educa-
tion, tn weakenng caste prejudice.

RECQUUENDA RECOVMENDATION.
10!

31 My sugoestions under this head accordingly resolve
themselves wto—
The desmabshty of extending Geseral and Agwueultural
Education,



CHAPTER 1V.
CLIMATE,

32, Tais allamportant factor in Indian agnealture 1, unfor-
tunately, one that can enly be altered or modified to & hmited
extent, Interestng, therefore, ns a study of the mnfluonco of
climate on agriculture may be, we should, navertheless, ba
dealing with cne of those elements which tho cultivator finds
in lsmine, and 1n accordlmee‘ with, and not i opposition to w)ll;!ll
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33, As expluned m the “Statistical Atlas of India,” st may tfeste praduest

be smid that over $he greater part of India therenro threa wolle of ;'..,.

marked seasons, vez., the rainy eeason (June to October, mnclumve),
the cold season (November to Febinary, inclusive), and tho hot
season (March to May, incluaive). The two former are duo,
respectively, to the prevalence of the south-west nnd the north cost
monsoons, whilst the hot season marks the transition from the cold
to the ratny season, Yet these alone do not determine the kinds of
crops grown, and we do not find 1n oll parts olike that there are
cropa corresponding to the different sonsons, Tho rolative dryness
or dampness of the climate bas also to be considered. T hrmx;;in the
Jandness of the T T . .

ernment of Todt © .. - . ' -
trating the Rar #. ' T,

specially reduced R . . . -
1ng maps io the * L | . .

present Report A reference to tho Ratnfall Mup will bere lu;lp to
explain the remarls which follow, The contrast between climates
18 more matked in Notthern than in Southern India, In Southern
India, generally, 1t may besaid that there 1s uniform warmth, with
dampness towards the west and drynessin tho east and 1nterior;
but 10 Northern India we find every vanation, from the dry climate
of the West and North-West, accompanted by marked differcnces
of summer heat and winter cold, to the permaunently damp chimate
and heavy ranfall of Assam and Eastera Bengal, where the differ-
ences of temperature are not 80 extreme. So 1t comes about that

whilst 1n the North-West and Nortbern Indra gencrally there lre’
two clearly defined crop-seasons, ris,, the rainy season (Hharyf) and
the cold season {radi), we find that in Madras theee distinetions

.
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dieappear, and we have only early and Jate sonings of the eame
crops. In Behar ard some other parts of Bengal there are three
rather than two seasons, with thewr attending crops, 112, the early
1310y seascn {bAades), the late rainy seacon (eghans), and the cold
season (rabs).

34 The Report of the Famine Commicsion abounds with in-
stances proving that famines are the result of one cause alone, e1z,
falme of ramnfall A reference hete to the Ramfall Map will show
how very varted 18 the dmstribubion of ran over the eountry In
Bmma, Assam, Eastern Bengal, and along the cossts of the Western
Ghats thete 15 abundant ramn, also 2 1amn tract exists along the
foot of the Himalayas In the Central Provinces, too, there 1s s
plentiful rmnfall. It 18 these parts, therefore, which are the most
fiee from famme, So, agamn, but for a qute different reacon, are
the very driest rogions of all parts of the Punjab, for example,
since there the rasgals will never try to grow a crop or to culiivate
unless there 1s a certamty of water supply. The most precarious
tracts are those where the chance that enough ramn may come givey
a temptation to venfture on growing a crop, and then, 1f drought
intervenes, there 15 a total farlure of barvest, These are the parts
which are Iight-coloured on the Ranfall Mnp.

35 The dependence of certun crops on heavy ramfall znd 4
damp chimate 1s well marked in the case of tea cultute m Assam,

onihepract coof where the annual zamfall 1s from 90 to 160 mches or more, and 1n

ngricoltare
different ports

that of mdigo 1n Belar, or of rice m Bengal and on the Western
Const of Bombay, Other crops, such as gram {Cicer arietinum)
and arkar (Cypanns tndiens), can, on the contrary, do with a
mymmum of mosture, and flonnish m a hot, dry chmate, such as
that of the North-West Whlst the damp climate of Bebar and
Bengal favours the growth of the tadize plant but not the ripen-
tng of the eeed, the hotter and drier clunate of the North«1West
Proviuces or the Punjab causes the seed to yield well there, and the
two cultivatrons are, for the most part, carried on 1n separate Prov-
mees  Wath wheat growing we have marked contrasts of climatie
surroundiags, as shown, on the one hivd, m the caze of the plains
of the Punjab and North-West Provinces, and on the other, 1o the
wheat dwtricts of the Central Provinces In the former, depend.
ence 15 placed largely upon mmgation, for the soil scon loses sts
moisture and becomes baled, indeed, one may sometimes see (18
1 myself saw) a wheat crop on which not a drop of ram had fallen
from time of sowing to barvest, so that, were 1t not for wrrigation,
famime mght be ever at hand  Xn the Centr:d Prqvm_c:s_, on (.be

nation of rainy-ceason (k4artf) and cold-season (rabi) cropsis mot 83
common as 1n Upper Indi. The soils are ol more marked
disersity, and are better suited, some for rainy-season, others
for cold-weather erops,

Gomng sonthwards, as I did it my second tour, from Deil,
through Réjputans, and down the western amde of tho Bombay
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Presdency, along the north of Madras, then to Bengl, and
returnmg finally to the Punyib, I had abundant opportumties
of seemng how systems of agriculture must be varied according
to the chimate Passing from the hot plams of Rajpatana,
with 1ts epwrse cultivation aud low ramfall, one comes to
districts of heavier ramfall, say 60 to 90 inches, such as
Baroda, Nadiad, and Malim, where rice will grow without
wrigation, the ramnfall alone suffieing, at Kalyan and Igat-
purt (nearer Bombay) the ramntall vares from 100 fo s much
as 150 and 170 mnches annually, and the rfé* system of making
the rice seed-bed 15 1n vogue, whilst 1t 15 not employed
m districts of lighter ramnfall, Grass headlands and  hve
hedges are also features of many of these parts If, however,
we go nland to the Khéndesh (Deccan) distuiet, we find o
rainfall of but 30 inches and the crops quite different, uice
being replaced by cotton and millets pimneipally, wheat also
commg 0 On the southern side of the Bombay Presidency
distriets are successively passed m the journey by rail which
have an 1ncreasing ramfall, from tle Kistna Valley, where
1t1s 40 mches, to Belgaum with 65 to 80 inches, while only
another 20 miles or so further onit 18 as much as 150 inches
anovally, In each distnet the cultwation 1s different, raany-
s°agon crops bemng distinctive of the first nimed, except whers
pathes of black soil interspersed among the other (which 1s mainly
1ed) enable moisture to be retamed foir growmgp cold season crops,
such as wheat and gram  In Belgaum, asalso 1 Dharwar, tho
exceptional featume of hoteweather rans in May allows of the
early soming of rice, for the heavy raws later on can always be
depended upon, but rdb* 1s not prictised, wlilst 1n the extremely
rainy and unhealthy region nearer the Western Gbats 1t1s, On
the red soil of Dharwar, with a runfall of about 45 inches rice
19, 28 mentioned, grown early, but on the black soil nearly all the
cultivation 18 that of dry crrps. Gomg on into the Madras
Presilency, we find fresh factors regulating the crops that aro
grown, for not the south-west monsoon alone, but also the norbhe
east monsoon plays an 1mportant part, and when the former fails,
the cultivators wait for the second, and have thus 2 double
opportamty of sowing., Again, 1n Madras there are not the wide
divergeneies of temperature that occur elsewhere, but a more
ragulan wnd eonbinnans, wormih. awsts thranghant, the year, and se
1t may be smd that the crops, to o considerable extent, go on m-
dependently of season  To pass from such conditions as the<e to
those of the damp and hot climate of Bengal with ats rice and jute
and ndigo growing, and then back agmun to the Panjal, imples
seeing very great changes mdeed n the agnenlture  Even in the
last-named Province, with varations of annual ramfall from the
7 inches founl 1in the and tracts of Multan and the 1% 1nches 1n
Hissar, to the 2€ 1nchies of Amritsar, or the 85 anches of Ioahr.
por, the surroundings of agriculture must aff ct 1ts practice vastly

o 118 ayetem —Alteron o davers of & wefare Bpslors sod leavet of te graw and earth
10 Braped opou 118 £7 aadwhi B 1s £a £3 @ Lae #ced bed, 3ud the wBo ¢ 19 theu ort &8 0 & 4
the ashrs b ugled w IE o soif
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dreappear, and we bave only carly and late sowangs of the erme
crops Io Behm ard soms other parts of Boengal there are three
rather than two seasens, nith theis attending crops, 1z, the early
1awny seasen (bkados), the Jate rany season (ephant), and the cold
season (rabs)

84 The Report of the Famme Commission abournds with wm-
stances proving that fammes are the result of one causa alone, o2z,
fadare of ranfall A seference hese to the Rawfall Map will show
how very varted 5g the distmbution of run over the country In
Bmma, As<am, Eastern Bengsl, and along the coasts of the Western
Ghits there 1s abundant 7am , also 2 1mn tract exwsts along the
foot of the Himalayas In the Central Provmces, too, thereisa
plentiful ranfall, It 16 these parts, therefore, shich are the most
free from famine  So, agan, but for 8 quite different renson, ae
the very drest regions of nll parts of the Punjab, for example,
swnce there the razgats will never try to grow a erop or to cultivate
uoless there 15 & certamty of water sapply The most precanons
tracts are those where the chance that enongh ram may come gives
5 temptation to venture on growing a crop, and then, sf drought
intersenes, there 1s o total failme of harvest, These are the parts
which are Tight coloured on the Ranfall Map.

35 The dependance of certun crops on heavy ranfalf and a
damp chimate 33 well marked in the case of tes culiute 1 Assam,

osthestact eof whiere the anuual rawmf il 15 from 90 to 160 inches or more, and

agtiolture o
4 ereos pasts

that of ndigo 1n Behar, or of rice 18 Bengal and on the Western
Cosst of Bombay, Qther crops, such as gram (Creer arsetinum)
and arkar (Cyanse sndieny), can, on the costriary, do with a
mmmum of wostnre, and fonnsh 1n a hot, dry chmate, such as
that of the North-West Whilst the damyp climate of Behar and
Bengal favours the growth of the 1mdize plant but not the npeas
ing of the seed, the hotter and dnes chmate of the North-West
Provinces or the Punjab eauses the seed to yreld well there, and the
two culttvations are, for the most pats, carnied on tn separate Prove
1mces  With wheat growang we bave maiked contrasts of elimatic
smroundings, as shown, on the one havd, 1n the case of the plams
of the Punjab aod North-West Provinces, and on the other, 1 ihe
wheat dstricts of the Central Provinces In the former, dependa
ence 1 placed Inrgely upon ingaton, for the soil soon loses ity
mastare and becomes baled, mndecd, one may sometunes see {ag
1 myeelf saw) a wheat crop on which not a drop of ram had fallen
from time of sowing to harvest, so that, were 1t not for wngation,
famine might be ever ot hand  In the Central Provinecs, on the
cantrary, an abundant and regular ranfall, and 2 so} which retains
that mowsture firmiy, make famine gearly ympossible snd do vway with
the necessity of trrigation In the Central Provinces, further, alter-
nation of rainy-senson {#4arif) and cold-ezason (raki) eropsis vot a3
common 28 1 Upper Jodia. The sorls are ol mors marhed
diveraty, and ave better swied, some for ramy-scason, others
for cold~weather crops
Garag southwards, as I did 1u my second tour, from Delhy,

througl Réyputana, and down the westera mde of the Bombay
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Premdency, along the north of Madras, then to Bengal, and
retaroing finally to the Punpib, I had abundant opportumties
of seeing bow systems of agnculture must be vared according
to the chmate  Passing from the hot plamns of Rajpatana,
with its eparse culhvation and low rawfall, one comes to
districts  of heavier ramfall, say 60 to 90 inches, such ag
Bareda, Nadiad, and Mabim, where rice will grow without
wngation, the runfall alope suffieng, 2t halyan and Igat-
puni (nearer Bombay) the raintall varies from 100 to as much
as 150 and 170 inches annually, 1nd the rdé* system of making
the mee seed bed 18 1o vogue, whilst it 15 pot employed
m distriets of lighter ramfall Grass headlands and live
hedges are also features of mauny of these parts 1If, however,
we go mland to the Kbfudesh (Decean) district, we find a
rainfall of but 80 inches and the crops quite different, tice
bemg replaced by cotton and millets puncipally, wheat also
commg 1 On the southein mde of the Bombay Presidency
districts are successively passed 1n the journey by rail which
huwe an  inereasing ramfall, from the Kistna Valley, where
118 40 mches, to Belgaum with 65 to 80 tnches, while only
avother 20 mles or so further on1t 1s as much as 150 inches
annually In each districk the cultivation is dilferent, rainy.
season crops bemng distinctive of the first nvmed, except where
patches of black soil interspersed among the other {which 1s mainly
red) enable moisture to be retained for growing cold season crops,
such as wheat and gram  In Belgaum, ssalso 1n Dharwar, the

ptional featmie of hot-weather ramns i May allows of the
early sowing of rice for the heavy rams later on can always be
depended upon, but rdb¥ 1s not practised, winlst in the extremely
rainy and unhealthy region nearer the Western Gbits itis, Oxn
the red soil of Dharwar, with a runfall of about 45 inches, rice
18, 28 mentioned, grown early, but on the black soil nearly all the
caltivation 15 that of dry crops Gowg on mto the Madras
Presidency, we find fresh fictors regulating the crops that are
grown, for not the south-west monsoon alone, lut also the north.
east monsoon plays an 1mportant part, and when the former fails,
the cultivators wait for thbe second, and have thus a donble
opportumty of sowing. Agamn, 1 Madras there are not the mide
divergeneies of temperature that occur elsewbere, but 2 more
regular and conttnuous warmth exists thesughout the year, and so
1t may be ead that the crops, to a considerable extent, go on .
dependently of season  To pass from such conditiins as these to
those of the damp and hot elimate of Bengal with 1ts rce and jute
and indigo growing, and then back agua to the Punjab, implies
seotug very great changes mdeed m the agrienlture  Even in the
last named Province, with vamations of annual ranfall from the
7 inches found 1n the snid tracts of Multan and the 14 inches 1y
Hissar, to the 206 inches of Amntsar, or the 3o inches of Hoshiar.
pur, the surroundings of sgriculture must affeet 1ts practice vastly,

® b ayeters —A terma #larers of o wdang Lopriags sod learer of trees grave andea 1y
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In the first-named district canals are absoluttly necessay for the
purpose of cultivation, i the last named the water level 15 quite
near the surface of the ground In yet other parts, such as
Hisear, where there 1s great want of water, and not suffictent for
the cowing of winter crops, nearly all the crops are ramny-season
ones

It 19 remarkable, too, how within gmte s homted area the ran.
fall will vary  The following 1astance has been given mo by Mr,
J T Macleod at Segowle, 1n Bebar, 1615 80 1nches yealy, at
Rajghat, 9 miles to the west, 47 inches, ot Beyreah, 5 miles west
of Rajghat, 36 1nches, and ‘at Mallyah, 5 miles south west of
Beyieah, 26 mches, whilst at Dhodkrabar, 6 miles north of Segow-
e, 1t 13 683 nches

stoproducsd 36 Bu 1t 18 not 1n the crops alone that the 1nfluence of chmate

15 seen, 1518 exemphfied strongly in the ease of the cattle and
evenn the people themselves "Itis only 1ecessary to mention
one single 1llustration out of many, vz, the wide difference be-
tween the dimnative bullocks and cows of Bengal, wheie a damp,
hot atmosphere prevails, and the fine, large, strong cattle of
Hissar and other dry parts of the Punjab  1n the latter Province
theatmosphers, though hot 1sclear and dry, and the soal 1s far more
adapted to the Dreeding of cattle than are the damp regions of
Bengal We see, however, the reverse mn_the case of buffaloes, as
no climate seems too damp or raafall too heavy for them Thus,
at Mahim (Thapa distriet of Bombay) the buffaloes are magn:fi-
cent but the other cattle are poor and miserable, so, too, 181t 10
Eastern Bengal, 1n Behar, where 1t 1s drser, the plough eattle are
agaw superior  Buffaloes ae the punepal plough caitle through-
out the districts of heavy rainfall below the Western Ghats, here
the preparation of the rice fields, covered as they are with water
to the depth of several nches, could only be carried on by means
of buffalees, In tbe Punjab fine buffaloes may be seen, 1t 1s true,
but 1t 18 as a milkk giver that the amwal 18 esteemed there, and its
excellence depends upon the practice there 1n vogue, of growing
fodder-crops for the cattle, aud of driving the bulifaloes to the
forests or to the river banks to remmin there dunng the hottest
months of the year

What 1 true of the cattle i 1espect of diversity produced
by cliwate 15 true alse of the people The nhahitants of the
dry, avd at times cold, Provinces of North-Western India are
far stronger and more active than those of the always damp
and warm Provinces such as Bengal, although in these latter
the people are the more mentally acute — Their respective
foods have undoubtedly also to do” with these differences, but
the foods themselves must be consdered as determmned by
chmate, for 1t 15 slone 1n the cooler and drier chmate that
wheat will flounish, while rice rejoices o damp, warm
chimate such as that of Bengal

37 Iemdat the opening of this chapter that climateis one

*imPa changes can ooly be effected to a hmited extent It 1s im-
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possible, t! erefore, to eliminate the differences that result from 1,
the most that can be done 1s to mitigate their influence In two

ditections, possibly, there 15 <ome hope of doing this ~= Nigtlonof

Farstly,~by the supply of Canals and other means of  (o)bs trne
Irrigation to the dner tracts of the country , o

Secondly —by the preservation of Forests and the crea« (3 by preser
tion of “reserves ” of Wood and Fodder bt

recorves of

To such supplies as the last-wentioned the name of © Fael and Jort ¢ ™

‘“bodder Reserves’ 19 generally given, and will be used throughe
out this Report

38 The benefiial 1wfl of 1r m dry tracts 1s Deoefieal Insa
obvious, but that resulting from the giowing of trees needs®™™ °f"™
some explanation

It has been much debated whether forests and plantations
do actually bring about an 1nerease of rumfall or not ButI
would pownt ent that their real influence and value cousist in
their [owertng the temperature, and thus causing moisture to
be deposited where otherwise 1t would pass on As acon-
soquence of this, forests and plantations will cause ram to
foll in gentle showers 1nstead of in heavy and often destruce
tive deluges Thus, a given quantity of ram will be dis-
tributed over a greater number of days, and its value to the
agncultunst will be thereby largely increased. The true test of
the valae of afforestation 1n this conpection 1, not so much
whether the Zofel ramnfall be 1ncreaged, but whether the
number of rany days be more The dewfall 35 also in.
creaced 1 the neighbourhood of trees, and this has considerable
agrieultural 1mportance, too

It has not unfrequently been observed that in times of
dronght there has been plenty of ram 1o the clouds overhead ,
what was wanted was some agent to condense and “*bring 1t
*“down ?” Trees would matenally asust in performing thus
Agaw, the difference between the nction of a gentle ratn and
that of n heavy deluge 18 very marked, for, while 1 the
former case the water mnks gradmally into the sol, 1 the
latter 1t rapidly rups off the baked surface of the earth, and
very often causes much damage by the destruction of roads,
the washing away of bndges, and the mlng up of tanks

Through the Lindness of Mr Robert H Ellot, of Mysore, tosrmsseat
I am able to supply a practical illustration of the value of E‘.u’; o it
woods, and one which would show that, in regard to nmfall,,',’mm‘""
a chimate can be favourably snfluenced 1 nbout 25 years

Mr Tlliot, whenn the Nedlghernes 10 1891, earefully exam-
med, with the md of Government officials, the Rain  Records
from 1870 to 190 Previons to 1870 Ootacawuod and 1ts
neighbourhood wera nearly bare of trees, so much o that a
yhotograph tahen about that twmo Pas no resemblauce whate
cver to the now thickly-wooded Station, the result of a large
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In the first-named distuset eanals are ahsolutcly necessary for the
puipose of cultivatian, w the last named the water-level 1s quite
near the surface of the ground In yet other parts, such as
Hissar, where thero 18 great want of waler, and not sufficsent for
the sowing of winter erops, seatly all the crops are ramny-season
ones
1t 1s remarkable, too, how withn quite 2 hmated ares the rain.
fall will vary, The following mstance has been given me by Mr
Macleod at Segowhe, 1n Bebar, 1619 80 inches jearly, at
Rajghat, 9 miles to the west, 47 inches, at Beyreah, § miles west
of Rajghat, 38 mches, and at Mallyah, 5 mles sonth west of
Beyteah, 28 wches , whilst at Dhodkrabar, 6 miles north of Segow-
he, 1t 33 684 snches

f;*:ﬁ:rr:ggm 36 But it 1s not 1 the crops alone that the nfluence of chmate

peopte

1s seen, it 1s exemphfied strongly 1o the oase of the cattle, and
evenin the people themselves Itis only recessary to mention
one single llusteation ont of many, wiz,the wide difference be-
tween the diminutive buliocks and’ cows of Bengal, where a damp,
hot atmosphere pravals, and the fine, large, strong cattle of
Hhssar and other dey parts of the Punjab  In the latter Provinee
the atmosph: ' * b * b
adapted to

Bengal W

no chuwate seems too damp or rsinfall too beasy for them, Thus,
at Mahim (Thana district of Bowbay) the buffaloes are magmfie
cent buk the other cattle are poor sud muserable, so, too, 18 1t m
Eastern Bengal, tn Behar, where 1t 18 drier, the plough eattle are
agsn superior  Buffaloes ave the puneipal plough eattie throughe
out the disterets of heavy ranfall below the Westera Ghits, heve
the prepatation of the rice fields, covered as they are with water
to the depth of several inches, could only be carned on by means
of buffaloes  In the Punjab five buffaloes vany be seen, 16 18 true,
bat it 18 a3 2 milkegiver that the anumal 1s esteemed there, avd its
excellence depends wpon the practice there 3o vogue, of growing
foddes-crops for the cattle, and of dnving the buffaloes to the
fotests or to the river banke to remmmn there dunng the hotlest
months of the year.

What e trug of the eattle m respect of diversiby produced
by chmate 18 trae also of the people The inhabtants of the
dry, snd at times cold, Provinces of North-Western India are
far_stronger and more active than those of the nlways damp
and warm Provinces each as Bengal, altho i these latter
the people are the more mentally acnte

foods have wndoubtedly also to do with t 1ifexences, but
the foods themselves must ba cops dere etermined by
chmate, for it 13 slone 1a the cooler ar chmate that
wheat will flounish, while rice rejorces warm
chimate such as that of Bengal
£ wiottenst 37, I sadat the opemng of thie cha ate 18 one
e vegtom  of the external cxrcumgfnncgs xnﬂucncin,'.?, o whiel
S changes can only be effected to n himut t 13 1me

[
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been established there a ramnfall has appeared, whilst before this
thire was none It s imposmble, however, to say how far this
result 1s due to the plantiog of trees, and how fai to the opening
of the Suez Canal, which latter 1s known to have caused distinct
climatic changes

When visiting Etawah {North-West Piovinces) T went to seq3 Etawah
o plantation for the supply of wood and grass, this bad been
established about hive years previously on land which was nothing
more than bare ravine land = lhe whole extent of the plantition
was 7,000 baghas (4,375 acres) I wasassured that the Station
had not been so hot Ence the plantation had been formed, and,
anyhow, 1t 15 very certaln that the now wooded and graes-covered
1avines are very much cooler than the former bare, open spaces
werg. At Jhansa I was told the same thing, and that smce the
introduction of the system of bunding® the streams and planting
the slopes with tiees, the Station had been cooler

I am remnded here of an old Sanskmt saying which describes
the runfall ay being dinided nto twelve parts, and assizos them
s follows  ** Six for tha sea, Four for the forests and mountains,
and 1wo for the land

39 Though immense trac’s of country have been denuded Trork of Forest
1n the past, there are still considerable areas wlhich can be taken th s comettion
up and rendered seivicesble for climatie ends, and the Forest
Department Los stepped 1n none too early mm the endeavour to
save those wooded teacts which ale still left From clhmatie
considerations alone, the worl of the Forest Department 1s,
accordingly, of 1mportance

40 Tn addition to the protection of forests, and the reseivation owee measures
of consideralle tracts for tle creation of *I'uel and Fodder f375.507f
Reserves, ’ there are other minor measutes which bave often been sbelter
urged by the Imperal Department of Agriculture, and wlnch,
while Jrmanly supplyimg timber and fuel, also exeicise a
benelit 1n the provision of shelter, shade, and coolness 1o the
immediate viamty, Such are the groming of trees along canal Flantat oo
banks and ralway hines, and the gement of Arb lture Arvor attare
by the plauting of trees along the sides of roads,

These matters will be more fully dealt with in Chapter VIIL
swhen canstdertng the woad sapply of the country

41 But httle help must be expected to come from the peopls Thesprles bon
duectly, 1n the attempt to mutigate as far as possible the 1nluence messares most
of chmate. ‘lhey are hardly likely to originate such measures as by Gonramer
Dave been suggested, and they bavo not the means to carry them
out Too often, 1t ts to be fuared, they will esen oppose the
taling of remelial nction, at all events at the outset Such has
Leen tle cise alrendy with lorest preservation, and 1t will not be
until they are convinced of the utility of tho measures taken for
therr benefit, and for the impravement of their agneulture, that the

—_— ——
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people will aecord therr hearty support; the tendesey with them
will be, as 1t hag been 10 the past, to clear and to destroy rather
than to save and to plant  Something may be done by way of
encouragement 1n offering rewards for tree-planting, bub it 13
clear that the work, both of g h and of
and creation of wood ‘‘reserves,” must fall to the share of
Government

1t becomes, therefore, the duty of Agricultural Departments,
first, to make 1 careful enquiry as to the focahties in which

b
e mhouid'be measures for mitignting the seventy of the climate are most

needed, then, to ascertan what the natwie of such action 1s
to be, and how 1t may be best applied This can only be done
efficently by mstituting an enqury such as that I have
diawn attention to in Chapter II, and by an *agncuitural
“analysis”’ such as 13 sketched out 1o the Government of
India’s Resolution of December 1881 (see paragraph 4 of the
present Report)
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CONCLUSIONS CONCL 810N

42 While the ehimmnation of differences due to chimate and
affecting agriculture cannot be aclueved, the mutigation of thewr
nfluence 1s to some extent possible This may be done by increas-
1ng the means of irngation to dry tracts, and by preserving and
extending “reserves” of wood and fodder In these ways an
improvement 1o agriculture may be brought about Both
measures are the work of Governwent

RECOMMENDATIONS RECOMMIEND

43 I recommend —

The extension of Canals and other means of Irmgation to
the drier tracts,

The estabhishment, wherever possible, of “ Fuel and Fodder
Reserves ”

The 1ncrea e of Plantations along Canal basks and Railway
hines,

The spread of Arborieulture

The instuitating of knquiry by Agrneultzral Departmer ts
as to where the above measures are needed, and bow they
may best be carnied out
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CHAPTER V. CHAPTER V,

Borr FOIL,

44, TrE soils of India bave not, so far, been made the

soentifostads gubyect of careful or scientific study, A few aualyses are recorded
of the soils of psrtioular spots, and on two of the Government
Experimental Farms a practical analysis of the soil has beea
attempted by growing crops on them with the md of manures

10 which certain chemical elemeats bave been alternately given

or withheld. This bas, however, been dome without a previous
knowledge of the soil and 1ts constituents having been gamed,

has not been defimitely known how much of each chemical

element was actually supplied m the manures; nor was there

any subsequent soil apalysis 1n order to see which constituents,

and how much of each, bad been lemoved by the croppmng.

Such experiments have a certam value, 1t 18 frue, and may
occasionally give some rough 1dea as tu the needs or capa-

bihities of = particular soil, but they fall far short of what

may be gained by a systematic and scientific enqury. I do not

wish, however, to attsch too high a value ‘to  the mere

chemical analysis of soils as the index to all soil improvement,

Lknowing well, as I do, the difficulties of interpreting the

Needof esution Tesults atight, and, especially 1n the case of India, of applying
lnsoplrogte the results 1n the form of recommendations that will be
gpquosto © - practically useful, It 15 not enough to ascertamn that s par~
gaitave =~ ticular angredient may be wanting 1n » soil or be beneficral to
& crop, bub 1t 13 necessary, too, to know 1n what practical and

most economical form that 1ogredient may be supplied,

and whether, i effect, 1t will pay to apply it atall, In ths

respect India 18 very d)ﬂerent{’y arcumstanced to  England,

America, and other countries Not only 15 there en absence

of large landowners, but the few wants and scanty means of

the cultivators, and the smallness of the holdings (averaging

probably less than five acres each), make 1t necessary ta

d ol P from a special pomnt of

view This has not heen suffmently borne 10 mind by

those who have advocated “improved” 1mplements snd

chemical manures for Indian agriculture Even those (and

Natives, too) who have Tived in Esglaud or have gone there to

study have been disposed to exaggerate the value of chemical

mancres and chemical aralyms of amls. While urging, 28 I
aheredaesor DAl do strongly, the cmploymant of chemical and analytieal
chermleal smaly slill 1n connection with the investigation of the soils of Indm,
v and 1n agriculture generally, I must not lead those whom I
am called upon to advise, to expect too much from the
researches of an Agncaltural Chemist. Analysis of soils may

do much to explun phenomena, and to suggest the lmes of
improvement, ~but it can, unmded, certminly not reform
Agnenltore, There 18, however, without donbt, Yargo

field open for enquiry, wheretn the assistance of chemncal
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analysis will be positively neceseary, but 1t must be employed
i conjunction with an intelligent acquaintance with agrent.
tural practice and with the needs and resources of the
agnenltoral clieges, an  acquantance which can only come
from a careful and systematic contse of enquiry.

45 In respect of different geolomcal fvpes of soxl India varistionta
exhitats far less varmation than England. Soils of ope mam maln trpesof
chatacter stretch unchanged over nfinitely wider areas, and s marked as tn
the differences found mm England on a single farm, necessitating England.
special treatment and the growing of particalar crops on each
kind of land, are not often met with in India Reference to
the Geological Map given in this Report will show that the Geologiestatap
divisions are few 1o number snd little varied over the country. Puator agia+
They may be smd to conmst of three different kmds only,
marked respectively on the map, brown (alluvial tracts), green
(blick cotton sail), and red (hard rock), The vast alluvial
plans composed of roud and rand stretch across the northern
portion of the country from west to east; the eecond type
or black cotton-sml 18 a basaltic formation, and ocoupres
mainly the central and western divisions of the map; lastly,
the hard, rocky type, posed of arch and met: -phio
rocks, covers the sonthern and south.eastern divisions  In
the next chapter I shall have occasion to pomnt out how the
effsct of arngation 15 nltered by the existence of these different
kinds of seil, Peaty soils are but hitle known in lodis, qyporsn
the chalky pravels snd oolite somls, the marlsand clays and
other vareties met with in Fngland are absent, 1 their
place are found distinetive types 1 the ¢ black cotton-soll,”
in the presence of conevstionary npodules of carbonate of hme
called faniar, and 1 vast allavial plains and et renewed
tracts

46 Althongh tho main geological types of soils are not 80 y um mas sote
varied a8 1n Bugland, thers are o large number of subdivisions, & tsionsatrois
Loown by local names differing m each district, but the res recu clawtsons
spective qualities of which are quite clearly understood by the ™™
oultnators  These munor differcnces, the result of vanations

in olimatic conditions, 1 the system of mananng, and in the

greater or less prevalence of trces and forest m the neigh-

bourhoed, are more m India than i countries of

more umform climate and more simlar agricultural practice

aud surroundings thronghout, In several Provinces a regular

systom of clasnfication of soils cxists, and 1s veed for Settle-

ment purposes, while ench distnet hos its own clasmification

under tho particular local names given to the soilain each

In some Provinoes every feld cven 1s classed sccording to

1ts postion, the nature and depth of the sml, the crops

growa on 1t {whether 1t bo wheat or 1ico or “ garden”” lanl), its

nearness to the villape mte, etc, and particulars are recorded

as to s beng embanked, arrigated, or open to damage from
waterchannels, and whether 1t be exposed to injury from

wild Leasts, ete,
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P antaet 47. On one occacten when I wasin the Central Provinees,

Bevenss o= slegeveral Inspectors of Village Accountants (pafwarss) and

mam k@t 1yqtnet Inspectors came to me, and, as we went over the
fields together, I was much strack by the mnute di erimina-
tions which they made between different varehes of satl, and
by the interest which they tooh 1 this part of thar
work, They twere, however, quite ignorant s to how sol
came to be formed, and of ‘the forces of mature, and of the
causes which produce differences of sals With a lttle
sound 1mstruction m agriculture, and in the elementary facts
of science affecting 1t, thece men wonld, I thought, have
2 much more intelhgent understanding of agrcoltare, and of
the condittons with which they nave to dealin their duly
worl

Improvexent of 48 I come now to the improvement of the soil. This must
Lo te direr take ome of two forms  first, the rendenng of coltivated land
maypreed. more prodachive, second, the reclamation of land, or the making

fit for cultivation land which 13 now con 1dered unculturable,

Jattescilof 49 TUnder the first head the question paturally anses—Is

emausedr ¢ the eoll of India becomng exhausted? This 1s not an ensy
question to answer Time after time 1t has been ponted out
to me that the eame fields bave gone on growimng the <ame
crops on much the same system as at presenf, for centures
past, 1t 1saverred, too, that, by rotation and fallows, the land
receives the necessary change of cropping and the “rest”
from cultivation which prevents 1t from gomg down 1n
quality, Forther arguments are, that the rainfall contams
more mtrogen 1n Inda than in Eogland, that the sun acts as
a fertih<er, and <0 on. On the other hand, there 1s a pretty
general belief that the soil ss becomng less productive, and
remarks to that effect occur cver and over agmn 1 the
Settlement Reports of most able officers, obliging one to
conclude that they are more than mere casual observations

Wastolpo tre Vihen, bowever, one looks for positive evidence of sail
of denve evhzostion, 1 admi that it 1s not forthcomng  Sull, this does
not prove that exhaustion 15 mof gonng on  The want of
ewvidence 12 doe rather to the absence of relble records in the
past, and to attention not having been paid earher to the
crop out-turns  \hen the question as to whether the eoil was
detenorating  was asked by the Famme Commssioners, the
Teply received from Bepgal was, that there were no means of
ascertaiming  This same answer might with troth bave been
gwen by all the Provinces, for the whola of the rephes
recerved were very indefimte, and dealt with sarmrces and
with ppular report rather than with actnal facts When
investigating the subject myself, I hoped to find n Settle~
ment HReports more defimte information, deduced possibly
from instances of assescment baving been reduced, Lat,
whilst a large number of instances are given where land
bad become woenlturable owing  to the spread of the efflor-
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escence of soda salte huown as reb ¥ (the Jand so affected bemng
calle] usart), there are but few cases mentioned 1 which actual
detersoration of soil through continual cropping 1s stated to bave
talen place, TWhere, n the aleence of re4, assessment bad been
reduced, 1t 18 1mpossible to ascertamn whether auy of the many
other 1nflueneces, such as fall 1n prices of prodnce, want of ram, m-
debt P S TR, LR M T R ey
has f
failn

about,

1t 18 hard to gauge out-turns, and to get to know what the Diftcalty of

soil 1, by 1tself, capable of produeing or for what period the sesstios
yeturn from manured land will cont nue to differ from that of
unmanured, Further, 1t has to be considered that as fresh Jand

19 broken up, the manure supply, always limited and 1nsufficient,

1hi1a to be spread over a larger area than before The opimon of
cultivators must, 1 know, be taken as worth lttle, especially 1f 1t

be given at a time when a re-settlement 15 unmmnent, the other
opinions which I shall presently quote I give without wishing

undue werght to be attached to them

QOn two pownts there 15, however, decrded agreement firstly,
that land newly bronght under cultivation yields well at first, but
that, after o time, the produce falls, ani secondly, that, whether
the soil be undergoing eshaustion or uot, 1t 1s certainly not being
enviched, nor 18 the aveiage ont-turn oves the whole cultivated area
on mcreasing one This has led mauy to the concluston that, 1ieory thatsott
whilo land newly broken up will yield largely for o time a1 d then S2e%ton |
decline this dechne will not go below 2 certain level, and there 1t Sl ntl
will stop _ The wnstances of unmanured plots bn the Exparimental thenstag
Farms at Rothamsted and Woburn 10 Lntland have been quoted
1 sapport of this view, but these tbough they show that, after
a certmin Jevel bas been reached, subsequent deteroration goes on
very slowly, yet prove that 1t does go on

The results obtsined at Rothawsted 1n the case of a wheat Esperience at
crop continuously unmanured for 40 years are — Eothams &

a . v

Average produes of
Corn per acre mn Lushels,

8 yenrs 1844—51 {provious fp commencement of

experiment) . 17
20 years 1852—71 (expenmental penod) « 139
20 years 1872—91 ) ' . utr

That posttive evidence of exhnastron n the soils of India 19
not yet f rthecoming-1s no proof, therefore, that the process 1s
not slowly going on

© '3 —Auemoreacence of soda aal & whi L appests 88 8 wh te crust o the §aTace of the soll
a4 pendere It ancal pradle, The et sy e ¥ impu of saia bulealgha 4 of
i

4
oeda'sibo 1 of 1me 882 maruraiae
Beoniso pi

o s re v i ate
v snd wl 3 them are (ound common sa.land salts
phis 67 and 74,

Alee —Lard fmprequated alfh Ox35alt1 Baalere 853 Lhentyrealdered tarren Bov sleo
[ )
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Instancos fa §0. 1 inyo attention to the followmg instances which I

sopmrt ot e pave gathered, or wich others have kindly collected for me ~

prs

Inds o omps M Nicholson, in his ¢ Manual of Coimbatore,’” s1ys ¢~

tore (Madras}, “ In Brode {Mndras) the dry crops sre uauelly posr, the faluk has been
“ widely cultivated, so that the land has had no rest, ramlall 1 varrble and
s partral, cattle are not nbundant, pnd population fs largeso ihat the surfaco
“goi {and there s but rcanty sol on the uplands) is exbavsted for want of
«tgyfficrent manure, most of which goes to ths gatdens”

Agaio +—

4 The apen sandy and {retless wastes' southoeast of Udamalpet, nese the
oot of the hills, ure melmucholy i atances of reckless tree destruotionn
“Jong distant perods, thess were evidently wnch jungles liks those of
“ Apatmalal, but are now trecless and eshatisged

0 from Gorath In the Gorakhpur (North-West Provinces ) Report is the
£,

ks ollowing +em
@ ABL Al b eente 80 o -r gt ? -reafs favourably with that
Lt 1 that geadval deterios
. - « stem of overeropprag
- . . 15 vot marntamed by

¢ by » sutficzent nss of

. 110 prospective genera)

. . b has been tlo Jongesp

# ynliatoted and twenty years sgo was said by Mr, (hester to be one of the

“most fertsls 18 now the least productive 1 the pergunnak and contrasts most

“ anfavoursbly with Tappah Eebarree, of whica the soil wus Jately virgin
L . Sl A A 7 e

"

() fram Gonds 1o paragragh 19 of the review of the Gonda (Oudh} Report 12
i0uin) this —~

"There 15 po slieraste rook crop krnown to the busbandry. A large
* amoant of #0imal manere 18 diverted from the land and used for fuel

. . The naturs! conseqnence 15 that over-cropping in time ¢xhaosts
"fven the best sotls, and the enltare dunng a senes of years e uuduly
“ fowt

@ trom Partob Tu the Partabgath (Qudh) Report ccears this -

&

garh (Ough} ¢ The soi), thongh fernle, bears evidence of exhanstion through want of
o prannre sad fallow seasons e e e e e root of "the preseat
“complaint, that the present yeeld 16 not_oqualis that of former times, hex
10 the fact that under the mative rule w Held was seldom tilled for mare
“than $wo or three yesrs iz succession  In the third or Fourth sear & plog of
“ wasts was broken vp, while the wholeiand way allowed to he fallow. A
¢ goccozsion of rich harveets was the consequence  Now, bowever, . »
* competition stepa 1n and provents the restiag of siogls aoce

@ tremTonare  Iu the Report on the agricalture of Lohardaga Mr, Basn
a¢s (Boogal)  ysboq s

* The feribty of the xoil 10 betng reduced fast to the mpormmnt bt by
1 L withont rep by softicent msnare g (3)
* spread of cultiration (less forests and pastare lass cattle, and bigger sreay
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b to be mahared), (3) cattle epidemics The supply of mandre 1 extremely
*hioted ©

In another passage Mi. Basu says —

* Fallowisg used to be doue, but fs restricled owing to préssure of
¥ population

From the replies to enquiries addressed by the Famino Com-
mission I take the following —

Ceniral Provtnces—Mr. (now Sir Charles) Elliott 1n 1865
wrote —

* 1t stands to reason that land, sven thé black soti of the Nerbodda
#¥Valley, moat deteriorate:f 1t 18 erop) year after year without avything
% being Teturned to1t o Aslong as half the first class was uwneul-
“tiyated, and a new field could be broken up for every ome throwa into
¥ fallow, the crope (cf the Nerbudda Valley) are ndt likely o have dete-
1 rlorated much  But when once regular eultivation sof 10 awd tle
“majouty of the land came under the plongh, a certam amount of
¥ delertoration followed ’

* Mhe old rate of produce 1n the golden ape, or fifty years ago, 13 sup-
# posed to have been tenfold, and judgmg from the Tapti Valley
"l} do not canceive it ean have been more than twelvefold I reckon the
i average now to be sixfold and my belef 13 that 1t fell very rapidly from
s twelvelold to about eight, and then rather slowly to sz or seven, that
¥ it was at that stage when the land was reported ®very much exhausted®
®;n 1830 and that 1t has fallen very alightly, if at all, since then

§£) Instancee
Tom repl ed to
engulry o
Famine Com
raiss oo 28 to
exbanstion

of solt

1 Contral Prov
ince

Nadrag — 3 Midras

4 No Collector bas reported thnt there has been detenoration of the soil
“ within b s own exper ence, but some are satisfied, from the enquiries they
*shave made, that deterioration 18 gong on The quesfion of
% deter oration does not spectally arse in this Presdency with regard to
#irngated land  On the contrary, vinble detemoration 18 apparent
"c}ueﬁv 1 connection with unimgated land newly taken up, and not
“gnfrequently relinquished sgain afier some years in favour of another
¥ fresh field, or one that has had soma years rest

51, The above extracts, white= ¥ ~ +& - 1c ~ v 1
proof that the process of exhans -
to much more than mere probabih :
be accepted as an sxlom 1n agnet - - 9 waoa un
the land in crops must in some wWay be put backuto the sol,
or else the sl will suffer exhanstion. It 13 an equally
nccepted fact that the production of heavier crops means that
more manure must be applied to the land A country which
exports both crops and manure must be dechining n fertility
Now, what 18 the state of things as regards India? On the
one hand there 1s n large export of oil-seeds, cotton, and otber
products, besides an n one of wheat, all of whieh
remove a considerable amount of the soil-constituents  What
18 returned 1n their place? Only the straw or the stalks and
leaves, and 1t 1s not even correct to eay that these are
returned, for, after all, 1t 18 only o portion, and frequently a
very small portion, that does ind its way baok to the soll,
TPart 1s neceseartly used up in the bodies of the cattle, part v
wasted by imperfect conmserving and etoring of manure, part
roust unavoidably be lest, however great the eare that may be
taken, thas it comes about that it s only » fraction that
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contributes finally to making up the loss the sol has sus-
tarned

Were, on the contrary, all glain to be consumed by the
people, and all misht sail to be used m agriculture, were all
refuse of 01l seeds (after pressing out the ol) to be utihsed for
manure, were all straw to be consumed by cattle, and the
droppings, sohd and hiquid together, to be carefully preserved,
lastly, were all stalks and leaves to be buried again n the
land, then the balance might be more nearly preserved Buf,
as things are, the exports of a1l seeds, grain, etc (that of bones
I will discuss later), smply mean so much of the sol con
stituents carried off, for which no adequate recompense 13
made

The consequence must be that the sol becomes gradually
poorel, though the effect may not as yet be wvisble to the eye,
for, even if the soil be shill producing the same crops, the
potential festility (by which I mean the 1eserve of con~
stituents for the production of future crops) must be suffering
loss, and the cipabilities of the sml must be less than under
a system of equal gwing and takmg In face, therefore, of
the” enormous merease recorded i the population, and future
mcreases that will have to be met, 1t becomes a most serious
questton how the food for these mmllions 15 to be found, 1
other words, how the manure 18 to be obtammed without
which the crops necessary for feeding these people cannot be
grown

52 I cannot, therefore, agree with the theory that fixes 2
certain lovel to which prodnction may snk, but below which
1t will not go  This 15 apparent rathe than real., The dechme
may be slow, but this 18 a mere matter of time When we
compare the wheat-yields of different countries, we bave, as
nearly as one can Judge, the following —~—

Tanre T —Wheat-yields of different Countries

Ta teds. . da | gmited
— Tadia | ({2 305, [France- Germany [Buwla Canada | Btstoa ct Australls

 Buthats | Bushols |Bushols| Bushels |DBuskele |Bushels| Bushele | Dushels,
average gida per
c oo bushetar | 10 28 7 18 8 13 128 n

§ Rrerada o the ve Toure and oF 1950 - au g ven 16 b6 Bovetoment of Tad a s statstes
Tho average Meld In_ 656 bushels only

3 Avorage of thelast 0 years Tho average of the last € ghi years was 30 boshale

The wheat-yield 1n India will vary, not only according to
the season, but also with the conditions under which the
crop 1s grown for instanece, 1 must be taken 1nto account
whether the land be manured or not, whether 1t be land
dependent on rainfall nlone, or supplied by 1rngation ag well
and whether ramfall be suffictent or not Ag nearly as ;
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conclugon can be formed, the following are the out-turn: on
come of the respective classes of land —
On pomanured dry crop Jand where
ramfall 18 precartous apd often

msuficient . - - = = 7 bushelsper acre
On manured Jand 1n tracts of better
ramfall - - - -

= $i L
On manured and 1rrigated land  « 15 to 23 bushels per acre.

1son with the sbove, 1t may be mentioned that
1.3 }l?a ci’lut:&?;z;sted Esxperiments the produce of land continu-

ously unmanured for 40 years 18 124 bushels per acre, at 81 lbs,
per bushel

The real answer fo the question whether the sol of Possible expla.

Ind?aa!s becoming exbausted or notq, seems to me t0 lie 10 the P o
fact of the small produce annoally removed In Edgland, with Jeiitrnet
115 28 to 30 bushels per scre, what 15 _removed over and sbove thoen really
the yield of the tnmanured Jand 18 due to what 15 put mic®
the land 1n the form of manure , India’s 10 bashels, on the contrary,
represent almost entirely what 18 taken ont of the soil 1tself,
e extracrop i England 1s, 10 other words, the prodace of swhat
18 added %o, and not, as 1 India, the yroduce of what 1s faken out
of, the soil,

Neverthe'ess, the powerfol sun of India, ades by moisture,
or by water ' N . 1 bebeve,
afar more r . g and
brioging 1ntc

nts of the
lower Iayers of the eml and of the stones and rocks which go to

produce soil than 1s the case in England, and why vo dechive
18 notwced, after & certain Jimtt hss been reached, may be
due to there beng just enough fresh materal decomposed
and brought 1nto active cosdition aonmally to produce the
reqmaite small yield It must not be forgotten, it 18 froe,
that the wheat crop of Eogland 1s generally a nme monthe
crop, that of Indwa ouly a five wonths’ crop, but 1 beleve
that the snfluences named above are the most polent factors n
causing the differences of yield  Were demand, however,
made npon the soil for 2 greater yield, the son conld no Jonger
sapply It, and 1t would have to be met by outede squrces, sn
other words, by manure

Such a demand must be looked for 1n the ra
population, and 1 the greater difficulty of p.
it, Sir James Caied, m trestmg of thia problem, estimated """
that 4f the produce of the land could be inereased by one or two
bushels per acre the dilfeolty could be met Tt wll be my
endeavour to show 1 thie and the following chaptera that the
necessary iuctesse can oply be met i ome way, wz, by
mproving the manare supply of the country  Improvement
i the #yslem of land tenure, improvemsnt of the land by
expenditure of public sad prvate camtal on 1%, and simlar
measires, may slleviate the condition of the Indun cultvator,
but, they wll not gne him larger crops, nod they wall ot

pilly anereasing 4 .
rondxyng food faLE- e



The problem of
the future

Wheatsy clds of
d ferer
eountries

40 8ol

contnibotes finally to making up the loss the soil hus sus-
tained

Were, on the contrary, all giain to be consumed by the
people, and all msht soil to be nsed 1 agriculture, were all
refuse of o1l seeds (after pressing out the o} to be utihsed for
manure, were all straw to be consumed by eattle, and the
droppings, sobd and Liqmd together, to be carefully preserved,
lastly, were all stalks and leaves to be bured again i _the
land, then the balance might be more nearly preserved But,
as things are the exports of cil-seeds, gramn, etc (that of bones
I will discuss later), simply mean so mugh of the sol con-
shtduents carried off, for which no adequate recompense 18
made

The consequence must be that the soil becomes gradually
poorer, though the effect may not as yet be wimble to the eye,
for, even 1if the soil be sbll producing the same erops, the
polentral fertilsty (by which I mean the 1eserve of con-
stituents for the production of future crops) must be suffering
loss, and the capabilities of the soil must be less than under
a system of equal giving and taking In face, therefore, of
the enormous inciease recorded i the population, and future
wcreases that will have to be met, 1t becomes a most serious
question how the food for these millions 1s to be found, m
other words, how the manare 1s to be obtamed without
which the crops necessary for feeding these people caunot be
grown,

52 1 caunot, therefore, agree with the theory that fixesa
certain level to which production may sink, but below which
1t will not go  This 15 apparent rather tban real. The declhne
may be slow, but this 13 a mere matter of time When we
compare the wheat yields of differeat countries, we have, as
nearly as one can judge, the following —

Tantk T —Wheat yields of different Countries

Uaited
— tndia | G132 |France (Germany [fases [canada. | St stot Austrats

Amer; |

Bush s | Bushots |Bushels| Bushels |Bushels |Bushels | Dushels | Bushets,
Avernge teld per
sers o bushela® | 10 ) 17 1 s | 1 | ns n

3 Takea from tho Agricalioral Retaruy of the Bound of Agr colture 1800

4+ Averags of tho five yoars ending 1989 99 aag ven n the Goverament of India s statistlcs.
The average yield in 1659.60 waa 9 4 bushela only.

erage of thelast 40 years  Thearerage of the last e ght yeaea was 30 buahels

The wheat-yield 1n India will vary, not only according to
the season, but also with the conditions under which the
crop 1s grown for 1nstance, 1t must be taken 10to account
whether the land be manured or mot, whether 1t be land
dependent on raxnfall alone, or supplied by rrugation as well,
and whether rawnfall be suflicient or not As reatly as a
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eonclusion can be formed, the following are the out-turns on
some of the respective classes of laud —
On nomanuzed dry crop land wheie
ratnfall 1s piecarious and often

msufficent - - - « 7 bushels per acre
On manured land 11 tracts of better
ramfall - - - - -1 M
On manured and rngated lan ~ 15 to 25 bushels per acre.

In comparison with the above, 1t may be mentioned that
m the Rothamsted Experiments the produce of land continu~
ously unmauured for 40 years 1s 12} bushels per acre, at 61 lbs.
per bushel.

58. The rea]l answer to the question whether the sorl of ro sibls expla
India 1s becoming exhausted or not, scems to me to he rm the J2fon5any
fact of the small produce annually removed In England, with [ttty not
its 28 to 30 bushels per acre, what 13 removed over and above it
the yield of the unmanured land 1s due to what 1s put into *=et
the Jand 1n the form of manure, India’s 10 Lushels, on the contrary,
reprecent almost entirely what 1s taken out of the soil atself,

The extracropin England 1s, 1n other words, the produce of what
18 added f0, and not, as 1a India, the produce of what 1s faken ouf
of, the sol,

Neverthe'ess, the powerful sun of India, a:ded by mosture,
or by water (where 1t 15 applied artificially) exercizes, 1 believe, .
a far more rapid and powerful nfluence 1n decomposing and
bnogmg 1mnto an assimilable condition the constituents of the
lower layers of the eoil and of the stones and rocks which go to
produce soil than 1s the case in England, and why po dechine
15 noticed, after a certain limit has been reached, mny be
due to there bewng just enough fiesh materal decomposed
and brought 1nto active condition annmally to produce the
requiste small yield, Xt must not be forgotten, 1t 18 true,
that the wheat crop of kngland 1s generally a mine monthe
crop, that of India only a five months’ crop, bat 1 believe
that the inflnences nomed above are the most polest factors m
causing the drfferences of yield Were demand, however,
made upon the soil for a greater yreld, the sol could no lenger
supply 1t, and 1t would have to be met by outside sources, in
other words, by macure

\

Crrae. the rapdly 1nereastng rmpertance ot
of

of providing food for theassim
s problem, estimated =" *HF
. inereased by one or two
bushels per acre’ the difculty could be met It will be my
endeavoonr to show 1 tlna nmf the following chapters that the
necescary sucresse can only be met i one way, ez, by
improving the wanure supply of the country Improvement
m the system of land tenure, improvement of the land L=
expendsture of public and private capital on t, and el
measures, may alleviate the coudition of the Indian cultnate
but_ they wil pot gno lm larger crops, nod toey wil o
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provide the food that the people must bave to hve upon For
this the s0s 1tself must be looked fa, as it alone can preduce
the crops, and mantre alone can epable 16 to bring forth the
necessary mcremetit  The question of manure supply 15, accords
10gly, :ndissolubly bound ap with the well-heing and even the
bare existence of the people of India,

By e ot 54 Having considered the soil as a whole, and chiefly in

he vorl regard to the important question of 1ts deterioration or the
reverse, 1t 18 well that I should now discuss the separate
wgredients whiech go to make up sorl, nnd which eouse the
difference between one soil and another = The ma n ingredients
are the followiny —water or moisture, vegetible matter or
humus, sand, clay, and curbonate of lime These 1 shall take
as precenting themselves m a chemical study of Indian as
distiogmshed from English soils, and, 1n addition to pomting
out the most charactenstic differences, I shall endeavour to
dicate possible hives of further enguiry.

1 Wateror 55, Fiest to be considered among the components of

wmolatare cultivated soil 18 Water or Moisture, without which no germi-
nation 18 possible  In India the relation of soils to mowstare

q a greater signifi than almost anywhere elss, on

fpec sl import  @ccount of the raniall bemmg hmited to particnlar penods,

saceid fodla ypgtead of bemg distnbuted throughout the year, and becanse
of the intenss and prolonged heat, with consequent rapid
evap ration Climatic conditions, as shown mn Chapter IV, exer.
c1se most marked mfluences upon Indin Agneuliore, and cause
the practice of 1t to vary greatly m different parta.

Relation ot s01a A stnlang  difference 13 eeen between the condition of
Englich sails and that of the geperality of Jndian soils
Spesking broadly, 1t may be sad that the normal state of an
Englsh soillis # wet,” apd that of most Indin sols “dry
and whereas, i the case of the former, the object 15 generally
toc get rid of the superfluous water by means of drainage,
the difficulty 1n Indin1s as a rule, to %eep the mossture wn the
land  The relative behaviour of soils to the mosture which
falls on them 1 the form of ram, or which 13 conveyed to
them by artificial means of irngation, 15, therefore, of great
ymportance  The differences of geologieal types of soil men-
tioned 1 paragraph 45 maost be here agamn borme m mind,
and reference to the Geological Map will assist the explana~
Allaviam tion  The allumal soil (coloured brown on the map) which
occurs 1a the Punjal and North-West Provinces, under condis
tions of a dry chmate, low runfall, and hot san, soon loses
its mowsture and becomes baked, so that dependence has
largely to be placed on imngation, and the more so where the
alluviam {or mixtare of sand and clay) 15 tondy rather than
Mmoottt clayey 1 chmaeter 8o, too, the Lard rocky formation
(coloured red) of Southern and South eastern Indm calls for
the eame measures  But where, as 1 the Central atd Western
Black eotton yarts, tle black cottun-soil (colonred green) ocenrs, we finl n
great difference, for this sol 1s naturally very retentive of
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mowstare, and as 1t dmes 1t eracks nto blocks” which, though
hardened and baked externally, will be found, on being broken
ofen, to have enclosed mostare within them, and to have thus
prevented 1t from being lost So 1t comes nbout that there 1s
always sufficient 4 for the ger of the seed, and
for the growing of the erop Irmgation, consequently, 1 not
necessary 1n these parts, nnd famne 15 of rare occurrence

There 1s enother claes of soil, that found i the tracts along Sottof tracts
the river 1eds of the large strenms 1n the Punjab, which always b Sref b
bas a suffiesebey of moisture 1 1t, although not actually 1nnn-
dated Vith this exception, and that of the black eotton.-so1l,
1t may be sad that in the majonty of cases great ltnportance Importance fn

ttaches to the rot: g of tuie 1n the soil T bave often 2o fasee ot
been struck by the attention which the culfivator gives to thys, meisture in sott
and have notwed with surpnse how, even under the mfluence
of a burning suv, the land, by reason of the carefal preparation
given to it, 13 made to retam sufficient moisture to ensure the
germmation of the seed put 1into 1t, for, on turnmng up the earth
to s depth of two, or at most three, inches, the preeious water will
be found 1n 2t In mdigo-pl this 1s absolutely essential,
and great 15 the care taken to break up and pulverise each crust
tiat forms on the surface I canuot help suspectmg that the
sistem of shallow ploughing, as practised by the MNative, and Shallow
his aversion to ploughs that turn over a broad shice aud form a* " "5""F
wide furrow, may bave something to do with this matter of the
retention of mowsture, ard that the effect of deep ploughwg

would too generally be to lose the very moisture the cultivator so
tieasuies

56 From the foregoing remarks 1t follows that one obvious gmorsement of
direction 10 which improvement 1 soil can be effected, 1s the doil by Incn o
ncreasing of the eupply of water to dry tracts, and thus of %o tracts "
mowture to the land ~The means by which thiz may be done
will be more specially treated in the next chapter, and 1t will
suffice here to say that for any work to be carried out on a large
scale 1t must be dono by Gov or by Gov ad

This the work of

Governm eot
5% While I bave drawn attention to the umportance of the j,m oecas oned

tetention of moisture 1n the majority of soils, it must pever~ by overirrign

theless be remembered that this principle cannot be enforced ' **

everywhare, and that there are some instances of ite msapplica.

tion, ns in the malang of canals where they were not really

wanted Orissa 18 a case 10 pownt

There 1s little room for donbting that by the mtroduction of
canals 1nto tracts where thera was no real necessity for them
the ol has enffered from the remosal of its valnable constitue ts
through the continual wa hing process to wheh 1t1s subjectad,
and also that a system of over cropp nr (1eyond what the coil can
bear) 18 frequently coneequent upen the introduction of canals
Otler results attnluted to enals are the spread of ek (see
footnote p 87), *he increase of fuver throuzh _llu- rusiag of the
water level of the country, and the destruc’ -
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provide the food that the people must have to hve upon  Fot
this the g0l itself must be looked to, as 1t alone ean produce
the crops, and mantre alone can enable 1t o bnug forth the
necessary increment  The question of manure supply 1s, accords
10gly, mdissolubly bound up with the well-bemng and even the
bare exstence of the people of India,

Study ofthe ¢ 54 Having considered the soil as a whole, and chiefly 1
thie noil regard to the important question of 1ts deterioration or the

reverse, 1t 18 well that 1 should now discuss the separate
ingredients which go to meke up soil, and which cause the
difference between ove soil and another The ma n ingredients
are the foll 4 ter or ture, vegetable matter or
Aumys, sand, clay, and carbonate of lime These 1 shall take
as preventing themselves 1 & chemieal stuly of Indian as
distiogmshed from English 52\1;, and, 1 addition to powntiog

to

out the most et 1shie 1 shall
mdicate possible lines of further enquiry.
1 Water ot 65 First to be covsidered =among the components of

0 stare cnltivated soil 18 Water or Moisture, wmithont which no germi.

nation 18 pussible In India the relatiot of sals to moisture
acquires a greater significance than almost anywhere else, on

spectsl mport account of the ramfall bemg limited to particular pernods,

sncein Isdts  ynstead of bemng distnbuted throughout the year, and because
of the ntensa and prolonged heat, with consequent rapid
evap ration  Climatie conditions, 88 shown m Chapter LV, exer-
¢1se most marked influences upon Indian Agricultare, and cause
the practice of 16 to vary greatly in different parts,

Beatlonotaols A stribang difference 18 seen between the condition of
English solls and that of the generality of Indian eoils
Speaking broadly, 16 may be smd that the normal state of an
Eoghsh gorl1s “wet,” and that of most Indin sods “dry
and whereas, 1n the case of the former, the object 15 generally
to get vid of the superflious water by means of dramage,
the difficulty sn India s as a rule, to keep fhe moisture su the
land  The relative behaviour of soils to the mosture which
falls on them in the form of ramn, or which 18 conveyed to
them by artificial means of imgation, 16, therefore, of great
mporiance Tha differences of geological types of sml men-
tioned n paragraph 46 mast be here agamn” borne i mind,
and reference to the Geological Map will assist the explana-
Lariom twon  The alluwial sol (coloured brown on the map) which
occurs in the Punjab and North-West Provinces, under condis
tions of a dry climate, low ranfall, and hot sun, moon loges
1ts mowstare and becomes baked, so that dependence has
largely to be placed on mmgation, and the more so where the
alluvium {or mixture of sand and clay) is sandy rather than
Tarreckyeoti clayey 1n chmeter So, too, the hard rocky formation
(coloured red) of Southerm and South esstern Indiz eslls for
the sare measnres  But where, as 10 the Central ard Western
s & cotion rarts, tie black cottun-soil (coloured green) oceurs, we find o
great difference, for this soil 15 naturally very retentive of
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In the forcgoing analyees tho orgamo matter 15 not stated
aloto, but along with 1t ss the water which1s chemically com-
bined with the * A -0t removed at
a temperture ¢' ° gamo matter
eppuars more the . = with mvdmnry
fertile Engheh solle, the quantitics, with the exception of No IV, Inftss sile
red low, and mn some cases estremely so. In every instance the descientln
smount of mitrogen 16 small, and consderably below that fonnd LF3irgen
1n the averaze of Lnglish sgricultural land

A person with hnowledgo of agncualtural chemustry will readily
understand that such roile o8 the above can be covnderably
benefited by the application of cattle manure, by prees-manur-
wg, or by the use of other orgame and mtrogen contaming
materials,

The 1mportance of mtrogen 1s cmphasieed when 1t 18 explaned Fancttonsot
that 1n the case of cereals the assimilation of starch 15 dependent 2iee™
. applied to the plaot, and that 1t 1s
bring the different manersl con-
1t 18 not enough to have mineral
constituente present in the s 11, but there must aleo be mtrogen
1n order to render them available for the plnt’s use

It becomos necessary, therofore, to enquire very carefully into
the sources from wlich mitro.en may bLe denved, and shether

the deficiencies already noted may not be made up in some way
or other

59 A conuderable quantity of mtrozen wn the form of ammonia rrroncons 12en
m d mtne neid 18 conveyed to the zal n ran  The Lnowledge j23 Fanfal i
of the mmyortance of mtrogen, an! of its frequent deficiency n e o
Indian voils, lins led to an incoriect 1dea that the ramfall 1 India England, =i
contains much more mivogen than it docs 1n England and other
temperate chmes, and thit by this means the deficiency of
mtro,cn 13 met, and this important clement 1s eupplied to the
crops  This statement hos beon copied over nnd oser agamn
mto books, and has been p inted to n support of another
orroncous opinien, sz, that practically no loss 1s meurred by the
burming of cattle manure eo long as the ashes are used because
the miteo,en (hat jasses off 1n the buratog s supposed to come
own agoiu in the rmn T have paid special attention to examin.
ng the evidonce on which these theories are based, and I have
ascertamned that the onginal analyees which gave nice to them
were 1acorrect, 1a couscquence of the smpunty of the chemicals
sent out from Lo.land Dr Van Geyzel, Chemical Lxaminer
for M dras, has been hind enough to pive me the information
on tlas jomt, and alse 11s own later nualysws, from which 1t
will bo sun tiat the nmount of mtrogen wn the ramfall, as
nore rcfurned, wis, n 1888 only oue thirteenth, and 1n 1889
only one-twenty fifth portion (4 per cent) of what was stated ta
bo tho amount 1n 185% 86 The followur g are the results, and by
thoside of them aro given those of more recent smalyses of
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These vatous powts wli be dealt with in the next chapter Tt
15 necsscary, however, to terpose here the caution that, while,
1 by far the greater number of instances the supply of water to
and retention of moisture 1n the land 15 of the highest 1mportance,
1t does not do to lay down a umiversal rale, wnd there are cases
where any furthet supply of water would be attended by positive
harm, or where measures for the removal of water mglt even be
called for

24023 Organe 58 The next sorl-comstitment to comsider 1s that which 1s
Taterasd yarnbly termed “ Vegetable matter” *Organtc matter,” or
“« Humus?’ Al ng with 1t 1t will be convenient to take Nitro
gen also, 1nasmuch as this constituent is, 1 measure at least,
deuived fiom Aumus Though apart from water, the carbopaceous
constituents form the largest portion of ordinaty crops, these are
derived not from the soil but from the atmosphere, and therefore
Hemy itser do not concern us so particularly here  But the vegetable matter
§aatm ™ or humus, which bas its origan 1 the dead roots and leaves of a
previous vegetation, or 1n a pievions manuring with organie
materials, exercises a distinet influence on vegetation for, though
probally mot directly assuemlable by ciops, 1t 13 the principal
mitrogenons ingredient of soils, and ou bewg further oxidised will
yield carbomo acid, ammona, and, lastly, nitric and  This »s
effected by means of a mitnfying orgamsm or bactertwm, which
ccems in fertile soils, apd most abundantly in the surface soil
The mtrates or salts of mitrie acid thus produced are the form in
which mitrogen enn be taken up by plants as food
There are al<o physical advantages m the presence of vegetable
matter 1n soils , such as, the binding together of sandy soil, the
retention of moisture, the increase of porosity 1n clay soils
Farther, the presence of vegetable matter 1 the soil has an
indirect mfiuence on the climate, masmuch as soils mch 1n 1t
absorb more heat from the sun’s raye than do Light coloured, sandy
soils, which are generally deficient 1n Aumus, and an consequence
radiate out more heat
Organ o matter On looking 1nto analyses of Indian soils which have been
33N ogen u recorded, and others which I have made myself, I find tbat, with
"™  the possible exception of black cotton soill, Indian soils are
generally very defistent both 1n orgame matter and 1n nitrogen
The follawing aualyees will sllustrate this —

Taste I1 —Orgame Matter and Nitrogen m Xndian Smls

M fisd v v
Soll from | Soil { om | Dumraon Three 8 e from
Fovm B Arrab ipar | Fa mBoil! Wheat erowing Landtn
S0 Bebar | Behar Behar | Sirea D ste t Poniab
(E hio b)[{8 Knch)|(E RKoch)  (J A Voel Xer)

|
Bol(dried 8t212° F )} Per cent | Per cent | Per crnt | Per cont Per cent (Per cent |Pev cent
conta ned —

0 gantem
Savmamatly em 17 277 868 ooy 267 | 065

Mitrogen o3 a6 os (5 07 o | ermce

© For full ana yees sse Append x A
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In the foregoing analyses the orgame matter 13 not stated
nloge, but along with 1t 1s the water whioh1s chemcally com-
bined with the mineral constituents, and which 13 not removed at
o temperature of 212° P. Accordingly, the orgame matter
appears more than 1t really 1s, but, when compared with o1dinwy
fertile English souls, the quantities, with the exception of No IV, Indlan soits
read low, and 1 some cases extremely so, In every nstance the Sebmmtrn
amount of mtiogen 15 small, and considerably below that found JFsaiemstter
1n the average of Inglish agricultural land. S pttogen,

A person with knowledge of agnicaltwial chemistry will readily
understand that such eors as the above can be considerably
benefited by the application of cattle manure, by greec-manur-
g, or by the use of other organic avd mitrogen.contaming
materials, °

The 1mportance of mitrogen 1s emphassed when 1t 15 explained Fanctiansot
that 1n the case of cereals the assimilation of stareh 15 dependent Btz
- ' ' ' &, ond that 1t s
>nt mineral con-
to have mineral
R . t alzo be nitiogen
1 order to rende: them avaiable for the plant’s use

It becomes necessary, therefore, to enquire very carefully into
the sources from which mtrozen may be denived, and whether
the deficiencies already moted may not be made up 1n some way
or other.

59 A conuiderable quantity of mtrogen 1n the form of ammonta Frronconnses
and mitrie acid 13 conveyed to the goil 1o 1am,  The Lnowledge jo3ifandallin
of the importance of mitrogen, and of its frequent deficiency 1n 23 b more e
Indian voils, has led to an meortect 1dea that the rmnfall m Indm Bagasd, 21
contains much more mitrogen than 1t docs 1n England and other
temperate chmes, and that by this means the deficiency of
mitrogen_1s met, and this important element 13 eupplied to the
crops This statement has been copied over and over agan
into books, and has been p inted to in support of another
crroncous opimion, sz, that jractieilly no loss 1s yncurred by the
burning of eattle manure, ro long as the ashes are used, because
the mtrozen that passes off 1n the Lurning is eupposed to come
down again in the rain T have paid special attention to examin-

g the evidence on which these theories are based, and I bave
ascertamed that the ongimil amalyees which gave riso to them
were ancorrect, mm consequence of the impurity of the chemicale
sent out from Logsland, Dr. Van Geyzel, Cbemical I saminer
for Muadras, has been hind enough to give me the information
on tiis pomnt, and also las own latee analyees, from which it
will be sien that the amount of mitrogen i the ranfall, ss
now ruturned, wns, 1 1888, ouly one thirteenth, and 1n 1889,
only one-twenty fifth portion (3 “per cent) of what was stated to
be tho amount 1n 1835 §6  The following ate the recults, and by
the side of them are gnen those of mon recent avalyses of
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In the foregomng analyses the orgamic matter 13 nob stated
alone but along with 1t1e the water which s chemically com-
biged with the mineral constituents, and which 13 not removed at
a ‘emperature of 212° F  Accordingly, the orgamic matter
appears more than 1t really 1s, but, when compared with ordimary
fertile Engli=h soile, the quantities, with the exception of No IV, I gl
tead low, and 1 some cases estremely so  In every instance tie Sse entin
amount of mtrogen 15 small, and considerably below that found 5555t
n the average of Enghsh agricultural land

A person wath koowledge of agncaltural chemistry will readily
understand that soch soils as the above can be consderably
benefited by the appheation of cattle manure, by green manur-

wg, or by the use of other orgamc and nitrogen contawing
materials

The 1mportance of nitrogen 1s emphasieed when 1t 13 explatned ranctionaor
that 1n the case of cereals the assimilation of starch 1s dependent M8t
upon the amount of mitrogen suppled to the plant, and that 1t 18
the mitroges which helps to bring the different mineral con-
stituents «f the eoil 1nto action It 1s not enongh to bave mineral
constituents present 1n the s 1l, but there must also be nitrogen
10 order to render them available for the plant’s use

It becomes neceseary, therefore, to enquire very carefully into
the sources from which mitro_en may be denived, and whether
the deficiencies already noted may not be made up n some way
or other

59 A conuderable quantity ¢” - -
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These vaizoas points will be dealt with 1n the next chapter, It
is neceseary, however, to mterpose here the caution that, while,
1n by far the greater number of 1nstances, the supply of water to
aud retention of moisture 1o the land 1s of the Wghest importance,
1t does vot do to lay down a umiversal rute, and there are cases
where any further supply of water would be attended by positive
harw, or where measures for the removal of water mght even be
called for.

2ara3 Organe 58 The next soil-constituent to comsider 18 that which 1s
pawerand  garnibly termed ¢ Vegetable matter,” “Orgame matter,” or
¢ Humus? Aloeng with1t 1t will be convement to take Nitro-
gen also, masmuch as this constituent is, 1 measure at least,
denved from kwmus  Though, apart from water, the carboraceous
constituents form the largest portion of ordinary crops, these are
derived not from the soil but from 1he atmosphere, and therefore
mumw wson do mob concern us so particnlarly here. But the vegetable matter
Fomafune o0 humus, which bas 1ts origin 1 the dead roots and leaves of a
previous vegetation, or 1 a pievions manunng with orgame
) a distinet nfl on vegetat for, though
probably mnot directly assimlable by ciops, 1t 18 the princpal
mitrogenous ngredient of soils, and on being further oxidised will
yield carbome acid, smmouia, aud, lastly, mtne aad. This 1s
effected by means of 1 mtnfying orgamsm or bactertum, which
cecurs m fertile smls, and most abundantly 1 the surface soul
The mtrates or salts of nitric acid thus produced are the form m
which nitrogen can be taken up by plants as food.
There are also phystcal advantages 1n the presence of vegetable
watter 1 soils , such as, the binding together of sandy soil, the
. refention of moisture, the 1ncrease of porosty in clay soils
Further, the presence of vegetable matter 1n the sol has an
mnduect nfluence on the chimate, 1masmuch as soils rich 1 1t
absorb more heat from the sun’s rays than do hight-coloured, sandy
souls, which are generally deficient sn £umus, sud 1n consequence
radiate out more heat.
Orgavicmatter  ON looking 1uto omalyses of Indian soils which bhave been
3Nt genin recorded, and others which I have made myeelf, I find that, with
the possible esception of black cotton-soif, Indian soils are
generally very deficient both in organie matter and 1 mtrogen,
The follswing analyses will astrabe this :—

Taere 11 —Organic Matter and Nitrogen in Indian Smls

1 1 bisg )4

Cawapore] 591 Itam | S0l from | Domrasn rom
T EOTe] “Amroh i Blignr |FarmSol  Whesterowlag Lendin
(8A Rill) (E“;”:;h)

1.

Bchar | Rehar | Sirsn District: Banjab
(E Kioch J/(E hinch) (4 A Voelcker)

|
&t:(?ndd“ 212° ¥ )} Ter cent | Per cent | Per cent | Per cent Tor ceat [Par ceut [Per centy
nta bed —

[ 1 nete
e et mrend 1} a0 178 257 663 063 | 267 | oes

Mtrogen o a5 03 o o1 w02 | trace

* For {u1] analyses sor Appendiz A
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ous vansties of pulees, indigo, etc, are among the commonest
crops, and are all highly mt . lastly, leg shruts
and weeds abound, and are often spread on the land er ploughed m
as maoure, How can this be 1n a sail patorally poor 1 mtrogen?
The recent wnvestigations refarred to pownt to o strong prebability
that the conditions of India are pecuhatly favourable to the
firation of atmospheric mtrogen through the mediom of tme
nodules that are known to form on the roots of certamn of
the Leguminose at least. Support 18 given to this by the
fact that quite lately, 10 Germany, Nobbe and Fravk have
found these nodules on the roots of leguminous shrubs, as
well as m the case of the clovers and palses that form our
ordiaary European leguminous qrops.
A fertile field for nvestigation is herein <ot forth, and rFidtsrenquirs.

India, to my mind, § special advant for the d

or
tion of the problem, one whych, when scl;ed, will unfold much
that 1s shll placed 1n thead ges of rotation of crops

61 The special case of black cotton soll and its properties organis mastor
has been mentioned, and this, agmn, offers a field of enquiry fod plimvgse la
forits ongin and 1its quahities are not fully understood, It1seod
believed 1 eome parts to be demved from bacalt by surface
decomposition,1n others to be the impregnation of argillaceous
earth with organic matter. Carbobate of hme 13 present toa
considerable extent 1n black cotton.sml, In depth this soil
venes greatly, at Alola 1t 1s from 40 to 60 feet deep, but
farther away 1t thins out to 19.~20 feet, and after that gets quite
shallow., In the raims 1t becomes gmite smpassable It 18
generally supposed to require no manure and to be mcapable
of eshanstion  That 1t his pecnliar powers, there 18 no ques-
tion, but that 1t 18 8o mnech jn vegetable matter and 1o mitro.
genous ingredients as to be imdependent of manure, 1 do not
think. I have not had the opportumty of studymg 1t
specally, but 1 gve tne following results from an snalyss
of black cotton-soil by the late Mr. S, A. Hill, and from
one which T made of a specimen of this soil from Akols, 10

erar,
Ber Taptr IV —Urganie Matter and Nitrogea in Black Cotton-sal

1 11
Dlack Cotton-anl Black Corton sn}

from North West 1o Akels,
—_— Provinces, Forar
near the Jamhn. | (3 A. Voeliker)
(8. ML)
80l (dr ol a1 212" F ) contumed —
Ter cext Der eent
Orpanc  matter and  combined ;
[t 1 eom } 495 Y
Nitregen « 0 .
ot 010

The amounts of mitr gen are very low, and thingh there is
more organic matter than i the scils tatulated fn paryesjh
88, 3t the quantities are not really large . Support 1s givin
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to my belief as to the condition of this soil, by the increasing
practice, among the better cultivators, of manurmg 1t.
was stated m Settlement, Reports of the Nerbudda Valley some
25 years ago, that it Was not the custom to use manare, but
now 1o Saugor and Damoh 1t 18 by no means uncommon to
find manure used, and the people all say that they want more

62 From the orgamic poition of thesol we may now pass
to the pumneipal norgame or mineral ingredients, viz., sand,
clay, and carbonate of hme Ac ording as the sand or the
clay (whichis chemically, a silicate of alumina) predominate,
so we find differences 1o the water-retaning powers of sols,
for sand has the least, and clay the most, power of holding
water ‘Ulus 15 well illustiated 1 the alluwial deposits
bronght down by nvers and streams, and which form the
vast Indo-Gangetic plam  These are composed of alternating
Iayers of sand 2nd clay, and as the transported matenials,
whether the heavier sand or the lighter clay, have been
deposited on any spot to form there the surfac:” sol, o may
varations be found m the soi’s water-holding capability, 1In
parts, such as the sandy desert plams of the Western Punjab
and Rajputana, the smface soil 1s prnewpally sand, owing to
its  deposit there, while the finer and hghter clay has been
earried on farther, Such sol, 1 the absence of water, 1s little
more than desert I and In otner parts, clay may predominate
and water be better retaned ® Oo the other hand, capillary
attraction, or the force by which water 1s biought up from
the subsail to the surface dumng dry weather, 13 more active
1 clays than in coarse sands, and evaporation 1s more rapid
fiom a eoncolidated surface than from an open and well-tilled
one So 1t 13 that the incrustations of soda salts known as rei
(sec footnote, page 87) are found on the oliyey rathar than
on the sandy lands Agam, a sandy soil 1s a better conductor
of heat than a clayey one, and, being thus more rapidly warmed
or cooled than a clay, 15 not so hikely as the latter to become
“baked.”

To show the vamationsa that occur between soils even at
no great distance apart, I give the followmg results from
mechanieal analyses by Professor Kinch, of Cirencester, of
soilg from Dumraon, Arrab, and Simpai, m Behar, sent to him
by Mr D. B Alen —

TaDLE V — Sand and Clay in Tndian S 1ls

1 ut
Domzeos FArt: | g 1 from Arrah | Soll from Siripur

il (dried Bt 2120 F } eontalned — Per cent Par cent Par cent
e 103 296 27
Fioe sand . 80 0 3
Clay ete 8 04 ao

* Tne alavial plains of [oda may ba ssid f0 conlaln faur typen of 60 1 (1) heavy loam ot
Drocal, whern ciny p 24om nates (%) heswy loam w th clay aad »on 3 €2n iy fo n fn the
inuodatcd 1sod of Northern lads’ and the aa § rema ne in elodd ; (9} 1 aht foam of Bebar sad
parte of 1he Lunfah, bers tho e oda fa |10 ploces; (3) ver 1 gut] 3 sud 42 d ot 8 ™o partaof
b “orh Weat aad the Panjab
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63 The remaning principal mgredient of soil 1s carbonate of § Cubsteot
lime  Reference has alieady been made to the peculiar concre-
tionary form of hunestone known as Fankar, which oceurs largely guntar
m India, These lumps are found pear the surface and are,
doubtless, the resnlt of the evaporation of water cont z 1
solution hime which has been obtained by the decomposition of thes
mmeral portions of thesml. Now, lime worke beneficially
many ways, it not onlv acts stself asa plant food bat i1t makes
clay land permeable to mbdisture, and ensbles 1t to absorb potash,
ammonta, and other salts, whilst, not least of all, 1ts presence 18
required 1n the process of mtnfication, by which means mitrogenous
matters 1 the so1l are made available for the plant’s use

Spenking generally, lime 18 more plent!fully distribated 1n Indian
soils than 10 English, that s, deficrencies of 1t are not so fre-
quently met with A notable exception, howesver, which I have
found, 15 1 the laterite so1l of parts of Southein India, such as the
coffee.growing distriets of Ceorg and Mysore, 1nd the tea planta.
tions 1n the Nellgherns, where, 1 have reason to belisve, 8 more
abundant supply of lime would be decadedly beneficial.

The following analyses exeraphfy these pomnts — Lima n Iedion
Tarze VI —Lime 1n Indien Soils
1 b 1 w oy vi|wa vu, 1x l x
G I
fn |z jr—r— N
K3 3
——— B | g7 e | e
i e BN |
Esz|%2| T Szliz e
SEE|ES| 3EE R g% §22
w54l £e Baa Hoae it
iz Eoz g2 2t &3z
801 (41640t NP By con | Pee | P | Fer | Per | Poe Per | Por| Pee Per | Per
taload = cont | cent | cont [cent }cont  ovnt | cont || cear eont ot
Lime . o 2 e 100 | e | 50 | s
(€3 etam oxide €20 ) l’" o1 tle ! | =

Tho smounts of lime in Nos I—=VIT, incloave are more
than 1n most cultisated Faphsh eoils, but in Des VIII-\ a
marhed difference 19 npparent  Of the muonty of Indian Lime praeny
:ulll 1t may, honever, be eaid that they contam & wafficiency of "™
ume

64, Havingy talen now the prin ipal ingredients of solls, wes o0
may pass on to those soil constituents which, while found (I, Anie
lester amount, are, nevertheless, those wiich exercise a great
influence on the productise power of smls  OF tiesa the
yrinapal are phesphorio acid potash, and eoda, ard they are
the only ones that need be dwelt npon eeparately, Other

* Tor fall saslyees ees Appesdis &

tPortetl ans rosd e Apmend £ N Thvaes £105d hoes en 1 75101 17 %0 yoa, .
oa 7 Bed bones 18 0ma L @east 7 ou 1 ed fotuem ot ITTIONT 428
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constitvents, such ss iron, aluwins, mignesn, ele, wiich are fouad
msoils and wineh enter into the composttion of plants, de nob
call for specsal reference  Iron 18 a widely-distributed element m
sor’s avd goours [irgely in the faterste sonla of South western luds,
notably 1o the eoffee soils of Coorg and Mysare This latestte
1w & po ons, synilaceous roch, smpregoated with won peromde
(hydrated ), of which tt may eontain 25 Lo 85 par ceat  Alamma
eufers tito the composition of <l clays but wagnesia, so far as I
L3, scquires no spectal mportance 1 Indar agnoeulture
Magneser sppenrs to exist 1 suffieient abundance throughout, and
mere plentifally than 1o Daghsh soile

65 Phosphorie acsd T belteve to be more abunduntly distnibuted
in Indhan than i most Beghsh sails  There are Lut few aualyses
1o refer to, 1n cansequence of the absence of any nvestigation am
Indiz fiom the i of agrieultaral chemistry, but what
analyees there are seem to ghow that these 1%, bnpdpxly, nob that
pressing need for the nddstional use of phosphatse, and, I may add,
for muncral manvstal elements generally that there 18 m Eagland.
In the Iatter eountys, if & eotl contuned € 32 or O 13 parts of
phosphone atid in 100 parts of the dried sorl, this would be
reckoned a good average amount, and 0 17 per cent swould be
deardedly shove the average  Tromonalysesof Indian sorls 1 guote
the follown g resuits, prung, for convensence, the determinations
of potash 1u the respective souls at the syme fime ~

Tagre VI{ —~Phosphone Aeid and Polash 1n Induas Solls

1 }n‘ }xg wlv vl vxfu‘:
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Altbongh vanations are sbown 10 theso results 2s regards
the phosphosic amd pressnt, n wo cace are there the marhed
deficrencres frequently met with sn Englind, ond, taling the
four Jirsl named eoils ns representotrve of & great tract of
whet prowing land, I should consider them espeially wel
supphied  with  phosphater  This may possthly bavé soms

* For full antlysen sse Sppentis 4
4 For 10 %20 yevw see ADpentia B
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bearng on the question of the mhilisation of bonesin Indsa as The otltestion
pgamst their export. If a soil show no deficiency of phosphates, mua's
there may lie 1 tlus the explauation of the faet that bones have

not as yet been clearly proved to be beneficial or necessary to a

number of Indian soils

On the other hand, the somewhat lower amount of phosphorie
neid found 1n the latente soils of Mysore, together with the greater
demands of the coffee plant upon the mrneral ingredients of the
sa1l, may be the reason that bones are m these parts uced exten-
mvely by the planters, and are considered necessary, The benefit
of their application may lie also 1n the fact that they supply lime
and mtrogen as well gy phosplorie aeid

66. Potash, hle phosphone and, 18 a very important plant 1t potuen 1o
food It nppeats to be well distributed, and sts additzonal eupply 4t o4
to be only exceptionally called for in Indian soils, For growing
ordinary farm erops i Epgland 0 25 per cent of potash 1n a sol
would be reckoned a fair amonat, but, as will be seen from the
table given 10 the last paragraph, Indian suls may contmn cone
siderably more  Only 1n'the coffee-sails, Nos VII—X, do we
find what may be termed n deficiency.

In many parts of India, and notably 1o Behar, mtre (mitrate of Mt
potash) 13 found 1mp the earth, especially on spots where
habitations have stood before, The earth 15 hmiviated with water
and the nitre 19 extracted 1o au 1mpure_ state, after which it 1
punified by boling down the solution and erystallisiog out the
nitre

£7. Soda, when potash 1s also present, can hardly be regarded 12 sotstate

as an cssontia] constituent of plant life, and 10 Irdia there 13 no e
lack of 1t, Indeed, the existence of soda ealts in large quantity

1n the soil of some parts of India gives mse to an exceptioval
foaturo in the sgriculture of the country. The eclective power of
plants for food 1s well Lnown, and tleir preference for potash-cons
tmmng rather than for soda-contaimng <1lts hagbeen well estab.

hished  But in some parts of India, soda salts are present 1n the Zobsadeser
sotl to such quantity as to pomtively destroy vepetation The

salts are brought up from the subserl by the combindd action of

watet and the sun’s heat, and then crystalliso out on the surface,
forming o Land of “soow ”’ which istermed 76, ”* and {he land

thus alfected 19 hoown as *“gsar ¥ land. The componition of red

18 not umform , most generally carbonate of soda as "the prevailing
ingredient, at other times sulphate of soda, but both eccur together,

and nesociated with thom in more or less quantity are common

et and salts of magnesia sd ime  Of the ongin of these ealts

thero is no ponitive certaraty, but they are most probably the ealts

which are diesolved out on the gradual decompontion of igneons

rocls, and aro subsequently deposited when the water wlich holds

them 1 polution evaporates That they may be altarwards
Lrought to the surface, depends on two conditicns being present—

® Sl taer pege !
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leaves that fall upon its surface, as also from the herbage

that grows onit, and which gradually dies down It 15 not

often that land cut up by ravines can be levelled, and the

whole zrea be thus turned into s culturable space, but much

can be done to localise the effects of the floods that wash

down and sweep before them the fine topsaal. In many

cases these floods can be prevented from spreading ther
destructive influence further, and from imjunng the lands that

hie beyoud them, 'lhe work of actually levelling ravines is too

great and too expensive p one to contemplate, save 1o ex-

ceptional circumstances, Here aund there an indimidual pro-

pnetor, having a Jarge holding aud also capital, may doit, and
Government may also imbiate1t as a means of protection, or

as “ famine work,” but 1t cannot be looked onas remuperative,

Mach, however, may be dome by throwing embankments Etbaskment or
ncross the smullakt o1 chabnels made Ly ravine streams, ™''°® ®ream
nud thus holding up the water and preventing the continual

washing away of the surface sotl. I give iustances of what

has been already dene in this direction,

Caplam Chapman, on Ius estate at Bil, in Qudb, has carned out Captain Chape
embankment of land on a large scala He has thrown masonry dams or Tt work af
bunds ncross 13 chancels (nullaks' which had beenout by the ramn water poor.
irg down off the higher land and he now wuses the reservoirs thas made by
tle collacted water for irris ton purposes Captain Chapman bas also
reclaned some of the ravine 1and by terracing it

fT . A W ™ expenmmosnt was beguo in 1883 by Experimente et
. P to see whether the denudstions of 2o
PR - s« ed by making embaokments which

0TI NOLL UP Lhe TUSL UL WAILF iU tue rainy season and preven® 1t from
washing the topswl away It was thought that fertilising depomts of
silt migtt be formed vear the embanhments, and that, as the water
woiked 1uto the gr und, land muht be Jeft whioh would be readi'y
culturable, while 1f the water did mo* diappear, it wonld serves for
itnigation ure  The s 1l 1s thin, with rock underlying it, and wells are
verr dutlicult to construct There 11 enidencs that™in former days, when
{he conntry mwound was richer, the Datives used to throw up similar
embankments, and that the large proprietors used to conmstroct dams to
hold up the water, bmt thess bave now been let fall into dusrepair.
Mr Ward o 1888 beginto throw npa series of embackments or dends
of earth, and at present 30 such have Leen roade, the sloper bave bren
sown with babal (L cacia arabica) and grassis coveriog the sides. As yet
=t~ e fqt ~ dam % water has collected to le nsed for
- Itirated, but the trees tave grown

v g dub grass (Cymodon Dactylon)
1d that the Station of Jhann is

At Nawabgany neae Cawnpore, 1 saw 220 bighas of laad (I Bigla Sretomation ot
= {acre), which “srz years ago, was warto ravine lsod under the Const Conspers.
of Wards An enterpuing Native became propmelor of this aren,

Jevelied 11, wnd then Jo* it out to coltvaters It a1 now rentad at

Rs B per mere

Again, at Etswah (N - P), alikoagh theraniae land there 31 converled Fedanationat
leton ™ Foel aad Fodler Restrve,” yet, where the nvises lesd downto tre '™
nver {tte Jemsa), coltivatien fs eatned oot on every bit of Lind 1lay
effersiteell, aud creps sre grown partly on the ol wasked down from
the higher ground, partly oo thesilt wasked op bythe miver [linased
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placea the firat rush of water th 40 -7 = T o= ite s = <5 gippped
by ewbarkments, then the g = Lof being
washed awsy 1nto the river, 8 alable for
caitirition, but the water mig Ravinss
such as those =t Btawah exte . amua and
Ganges rivers

Reclamation of 71 There may be other waste land besides nsar and ravine

ot) er waste land
Iand which 1s capable of reclamation

Lako hnd 1t I saw with great interest at Bawr (Oudh) the 7007 tigkas (bigha =

o

4 acrg) of land which Captain Chapman had, with extraordinary emergy,
recisumed  Formerly it was one vast lakeinto which the Ganges,” whea 1n
food poured each year What Captam Chapman did was, to shut out the
Ganges enturely by constrreting 8 massive embankment or dund 7 miles
long, and he then proceeded to pump the water back 1ato the nver Thn
work began 1 1873 4 13 now mearly complete, and what before way
5 Jake 1s now evlturable lacd thrown ipto the property With the help of
steam pl ughs and pumpmg engmes the land has been tilled, dramed, and
plso wriigated, and the soil, being maturally very nch, esn grow splendid
crops wathout any manure
Feelamation of v oo * ' tipdnesr thesea has been
Yand from the
0 the Punjab, notably mear
4 Choh landln of reclamation  Strenms
the Pansb ‘ mlt but soorer or later
. R o good sl from wl'ages
tugher up is washel down, but soon the ssnd comes, and this 28 draven about
sith the wind, and the good soil 13 covered and rendered uancultursble
The land thus destroysd 1s called “ choh ” land Some 80,000 scres of
good land have been tpolt 11 this way, und remedies lave 1n varn been
snggested  Tie canse assigned 15 that the il sides have been over-grazed,
and the trees alonz the bails of the former streams lnve been cut sway ,
so that the 511 13 notheld up and the streams, no longer confined tn
¢heir course, have spread over the country The apparently most reasonnble
snggestion mide 19 to closs the hill wastes to grazing, and to let the mdes
clothe themselves agam with grass shrabs, and trees There are, however,
difheclties 1o tha way of dealing with the *chohs™ under Chapter IIf
of the Indian Forest Act, the Government not caring to risk the Tesponai.
tility of baving to acquire the land (s they might be called on to do) soxne
10 or 13 years honce at fabulous prices
Land tntested 72. 1he infestation of land with Zams grass (Sacekarum
Sodtends © " apontaneum), with Aunda (Saccharum ciliare), and  other
deep.rooted and fast-spreading weeds, 15 a matter for which
there are remedies 1 deep nnd continuous cultivation and
stirring of the soil, also by heavy manuring, and by leaving
the weeds to rot, as well as by embanking and fooding the
land with water But, unless these steps be taken in hang
early, the evil may rapidly increace, and the land be pro.
nounced unculturable. Mr, Gollar, the Supermtendent of
the Saharanpur Botanical Gardens, pomnted out to me the
grass m_ the Momepal Gardens, Saharanpor, 1t 1s now =
mars of 444 prass (Cynodon Daelylen), but had at firet been
mfested with Zess By manuring the Jand heawily with
night-soil and town refuse the #ans prass had dicappeared
eutirely Mr, Gollan believes that this can be effecied 1m o
single ceson, and he instanced to me that the same thing
had beon done at Wingfield Parl, Luchnow,
T bave myself seen, in the Central Provinces, land that was
within quite recint times under cultisation, but which has
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been abandoned on account of the #ans grass 1 learnt that the
rent bad been remitted on this acccunt, but I could not help think-
ing that Bad the rasgafs been obliged to cultivate tterr fields dilr-
gently, as they would have been, for example, in the congested
districts of the North-West Provinces, the tans grass would socn
bave been erndicated A North-West ratyat would bave guickly
been down on hands and Lunees and never have let the weed pet
the mastery Here, on the contrary,amid easter sarroundings, not
only was the cultivation less careful, but as each fie'd wasin turn
ahandoned the weed spread, and its seed wis earried on to the
neighbouring plots, while the tenant who should have eradicated
1t at the begirming, rejoiced in the remittance of his rent It
may seem o hard thing to say, but 1 fully think that, 1n evses
such as this, the improvement of the sorl will be munly effccted
by the | of tating a better and more
careful cultivation

In the Madris Presidency I saw a quantity of land near
Bellary mfested with the weed sunda (Saccharum ciliare), as alco
near Gadag, and along the Kistne niver, 1he cultivators dig up

the weed by hand labour, collect1t 10 heaps and burn it.

73 OF n different natare to the [ 18 the mp Reclamatly
of taline land or usar, a subject on which much gond work energy, (war)
and abtlity have been expended by the Gov t, and muply
by the Agricultural and the Irngation Departments of the North.

West Provinces

Uszar land, as cvpluned 1o paragraph 67, 13 land which 1s
wmpregnated with soda ealts to such an extent as to make it unfit
for growing crops A white ¢ enow, ’ which 15 made up of t! eso
soda salts an 113 termed rek, spreals over the surface of tle grcund
and cultivation 13 impossible  Lnormous arcas, especually 1n the
lamns of Northern India are thus affected, and 1n the North-1 est Fxteat of vaer
Provinces alune there are between for rand five thousand square miles }%' 5™
of usrr land  Tn the Deccan andan the Sontl ora Mahratta ceurtry,
too, are eumular large tracts. A strange Ceatare 15, that, srattered
amulst the Larren parts are patches here and thero where cultina.
tion, and tlat, too, of a hugh order, 1s carricd on  Such erops as
oprum, sugar cane, wheat, castor o1l plant, and cotton, all of which
vequiro a good soil and high caltivation, may be seen on ticso
fertile spots, standing out Like cases 1n tha ealt-covered decert all
around them. How this has come about, whence the slts are
derived, whether they are spreading in extent or not, how they
may be checled, and how the land may be reclaimed, are questiane
which bive led to many leng enquinies and  expeniments to which
I must hove refer  Already an 15734 the Irngation Department of
ke Morth-West Provinces set abont trying 1o reclaim wsar, and 12
1577 a “ Reh”’ Commttee was appointad to investigato the sub. no=ea -
Ject, and to determine the hinvs of future enqury  Subrequently, [F7=*
cxperiments wero commeneead at Awa 10 1579, at Cawnpore 1n
1832, anl at Algachin 1583 Most of thes~ being sull in proe
gress, I wae enablald to visit thewm and e2¢ what had beea done
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The ot gin of 74 Naturally, the first question for the “ Reh” Committee

e was, to say what rek was, and whenee 1t came  Its composition,
as explamed 1t patagraph 87, 1s vauable, but soda salts ave
always the main ingredients, the carbonate of soda preponderating
generally, at other times tae sulphate of soda, common salt and
salts of magnesia and hme ocear hhewwse Vhat accovnts for
the preponderance of one salt ot the other on any particular area
has not yet been shown, Different views have been propounded
aa to bow the soda salts ouginated,

i Professor Medheott, who was o member of the ¢“Reh” Come

views mittee, held that red was the result of the decomposition, by air
and water, of rock minerals found in the so1l, and that they were
those parts unassinlated by vegetation, and which were not removed
by ram water e was, fuitl er, of opinion that the upper layers of
the sol were onginally quite fiee from salt, but that conse.
guent upon the destruction of forests and the extreme climatic
conditions that followed, axded by the autroduction of canal nu-
gation, the salt was first dissolved and then brought to the surface
Professor Medlicots, 1elying upon ome or two analyses made at
s 1nstigation, regarded the canals themselves as bringing a con-
siderable amount of ealt, and expressed himself strongly to the
effect that where canal nrigation came, there must, 1n a few gene-
rations, be complete destractionby red, In his view, rek, accord-
mgly, was saline subsorl water

5 ¢ Edward Other opimons found expiession 1n the ¢ Reh” Commuttee,

Bosksvem Sy kdward Bucl attnibuting the appearance of rehd to the
presence of a semies of depressions, the salt from the higher parts
getting washed mito the deyressions by the first shower of ram ,
thas the bigher portions might become cnlturable, and the depres~
stous 1nfertile, owlng to the ref

Op 6 one of ths Finally, the Committee came to the general conclusions that

Coh e Teh was the result of evaporation 1n a dry cumate, that 1t would
make 1ts ap&earnnce if th e water level were raised, that 1t spread
to n hmited extent by suiface washing, that its occurrence was
concutrent with that of an impermeable surface, and that canal
water did not 1tself bring the salt to the land

Reslew of the Reviewing the facts brought out, 1t appears to me that there
s conchastooe 18 nob sufh t ewad for bel g that the camil water
actually bun.s the satt to the land  The analytical evidence

on which the assertion 1s 1ased 15 neither strong nor consistent,

the amount of sohd residue jer gallon 1 some of the analyses

of water quoted 13 about 28 grains, a ty no means large amount,

while 1n others 1t 15 given as ouly 11 or 12 grains per gallon

Analyses made by myself of canal water from the Cawnpore

branch of the Ganges Canal gave only 16 grams per gallon

of solid rtesidue, contuumg less than 2§ gramns of soda

salts, while that of water from an adjoming well showed 72

. grotns per gallon of sohd residue and 40 grawns of soda salts One
would expeet the well water to cause sn eforescence of soda

salts rather thanm the camal water, but this was not the case
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Agam, 1f canal water were the real source, 15 would not, to my
mmnd, explam the fact that the composition of rek varies so much,
i S R ¥ P SR r o, e o1
occur here and there, with culturable Pﬂ[bﬂes between . 1 am much
- a e R YIRS 2 S IS VA ) | Ty o i -

- R
simlar mineral deposit is formed, or as a bed of sand, of gravel,
or of clay, 13 found So long as the surface was covered with
trees and vegetation thera would be less capillary attraction, but
with the denudation that ensued would come the  bakmg " of
the surface , where tlus surface was clay, capillary action would be
much sncreased  Without mosture, however, the salts might
remam harmlessly below bat if we now 1magine canal rmgation
to be introduced, there would be present the two forces requisite
to bring the re# to the surface, t¢2, the water to dissolve the salt,
b . . ** e, such as the sun, to beat down
. - and to draw the salt-holding
. by the capillarity of the elay
account for what has been often
ougerved, t1c, that res occurs in impermeable clay foils, and but
very seldom on sandy sails I inrline, therefore, to the belief that
where, amidst user, culturable spots are found, 1t 18 either because
theso aro spots where there 13 10 rek underlymg, or becanse, on
account of the occurrence of a sandy rather than a clayey topeorl,
-capillary action 1s not so strong at that particular place The
same result of reducing eapillanty would be effected by cultivation,
by maouring, or by the growth of trees, shruls or grass  The
fact that such mensures as the above have proved the best in the
endeavonr to reclaim wsar land gives considerable reason for be.
lieving that their removal bas conduced to 1ts existence
The vanablenecs, not alone of eamposition, bat of the exfent of
the action of red, 15 nnother reason for coneidering 1ts occurrence
83 loeal, and not ns coinardent with 1he distnibnticn of canal water
There 13 what 18 called *“very bad” ursr, thre 1 also other *
which, though salty, may bo fairly eanly reclumed, nnd thece are
often found 1 close prozimuty to one snother  Mow sould thus
be unlees the deposite nere local, 1 ¢, unlese there were more mnalt
1n some spots than tn others? Nor would 1t be consistent alto.
gether with a theory that sttnbutes its occurrence solely to the
1ncoming of the canal water  Canal water, I have no doubt, sup-
phies ons factor necesvary to bring r24 from below to the surface,
but 1 do not at all think that it directly bringe the red
75 Pasxsing next to the expennments made for the parpose of [l )
reclaiming w2ar, I must brefly nota these iy
cn Department of the N\ -W LY Firennemy
-re:hl.nhl?l‘lxl n[:hr‘u«l n the Hawah dutn ‘(’:“ At Mlgthbl'e::\ll:':b:s imeaar
hres areas treated as plantations. The lee' resnlt was attacel by iz pr »
Lolee, 4 foet derp £l np themn with cazal o 1t and theo pantisg Eadal teeea 0



Exper menta of
Agricoltnral De
ment

1 Ataws

2 Atdam

2 At Amnmag

¢ Atalguk

At Etawah thero are also three areas, and here the most snceessful plan has
been to embank land and to run earal water and silt over it fou about fonr
months These areas may now be described as reclaimed, as they have been
let out for enltivation  8ull, it 13 beld that the capitalised yalue of the 1m
proved land has not covered the expenditure.

In 1879 experiments were begno at Awa by the Agricultural Department
of the N<W P Here tree planting was pot tried, but only simple enclosurs
snd sxcluston of grazing  Altbough the experments came to a yremature
end, owing to t‘he Aws Estate falhng' ont of Government hands, they
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1nterest on the capital expended will be yielded
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enbaoked Selds before the rams came, and _so held up tho witer 1 them
when 1t had eoaked in, he ploughed and manured the land with the dung of
hs osttle and sheep, and then sowed mce If thence took a winter crop
E1 03000 ek bank funlawnd w Tm thoa mew gne half of the
. . . . = Thetotal cost of
. PR . - the Directar of
. stare 13 that Iand
lords (zemindars) around are beginuming to (r{ the experiment themselves
Tramense credit 1s due to Mir Mubammad Husam for the way in which ke
devised and aleo carried ont this experiment, certainly the most hopeful of any
yet attempted 1n the reclamation of usar
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At Chherat thero are 212 meres  One-half ialeft to atself, Like Juhs, and
- dha b, Py . 301 mm #ha <Yaan af tha

e Feaae fhama

. - L e . -

. - - = .

'K . - .

LS - « e e ema -

« = . - .. .
" . an - . -
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none ontede  On theso lnlls were gatbered the glumes of the grasses, doubt-
less adding mrore vegetable matter to the soil 23 well as lossening 1t On com-
janison of notes that Liad been tahen. these ant-hills wets found to bave moved
fomede e o e L e e
. - ) P P
.- . . . . . ..
- PR . N .
an o . - . - c
over the snrface, or be run into colchment holes oz channals 1t would do o
forther larm  However this may be, I belicve that it 1 from these rased
TGt o S i A T S Ve Tt L1y

parranl

P . u
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the rasing of & small moand or embankment " On one part of Chherat tha exe
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. .
. = and to cover the surtace,
- . - oots would be at once nibbled

. ’ and dad, also 1 torn ep-
eared  Yet another portion has been flcoded from the caval, and the water
eld up by embankment, reclamation has gone so farthat some of the
ERN R P htarat M H0Y . + 1t hers

. € more

. . . . (doubt~
- - - . 1 asked
. . . - ed and

LI 2t was

Anpother plan of reclamation tried bas been that of manuring
heavily with night-coil.

At Narainpur, near Cawnpore, Alir Mubsmmad Husan took up 10 acres

13
of usar Iand four years sgo, avd trenched might soil im 1t befors the ratna. 5P

Mounds were put ronnd, and the ran water held up_ After ten months the land

was let to a cultivator for Ry 20, and Re 40 was offered 1f & lease for aix yeara
were grauted Hero canal water was available OF thisJand there were 800
sores in the neaghbourhood

A1 Narutapar

40 of night
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Lastly, T have to mstance other attempts to deal with wsar land
by growing trees upon 1t In the cases given so far the success
has not been a marked one, though 1t has been shown that they
will grow, as also grass in abundance, 1f enolosure be resorted to

Tn the Kapuithala State thera are 9000 a0 es of land in Plagwara fakel
which have been taken up by the Adam nistraton  OF this 7 660 acr s are so

I TV i annn ~ Lo the yearly

- with dhdi

omjury I

eriments , it

should, I think, be more extens vely grown on usar land and there seems to be
o reason why the Kapumithals plan should not succeed elsewhere

76 To summanse the experimeut 1l work done on the reclama-
tion of wsar It seems thoroughly established, Firstly, that by
1 simple enclosure and exclusion of grazing, grass (probably usar
grass only at first) will establish 11self, and cover even the woist
places, that the giasses will slowly 1mpiove, and trees may be
fanly successful  Secondly, that by covering uszr land with a
thick coating of canal silf, and then flooding 1t (as 1s done 1n
Ezypt), 1t may also be reclamed Thirdly, that by enclosnre,
fee ing off the grass, embanking the hand, allowing the 1un water
to be held up on 1t then ploughing and manurmg 1t, 1t can be
rendered culturable Fourthly, that the same may be done by
heavy manuring with mght soil, where water 1s procurable  [here
are dufficulties to be encounteted 1n every case, such as that of dis.
posing of the giass grown, then canal water and canal milt are not
overywhere avarlable, nor 1s there sufficint night smi or other
manure to warrant the outlay 1nvolved 1n reclaiming But1t seems
to me that the plan of embankment and holding the water up, as
well as maouring the land with stoch put on 18, 15 feasible every-
where Wi ere mif laden canals are at hand, they could be run on
to the land, for they would be 1n 2 siit laden condition just at the
tame of the rmns, when they are not so much needed for the irnga-
tion of cultivated land As to the grass difficulty, this might be
overcome by maling the grass into slage, The diffieculty with
hay malmg s that the grass s that grow often come darmpg
the runy season, when they cannot always be made into bay,
but 1f made 1nto eilage, simply stored 10 pite dug 1n the ground,
they nnght afford nbundant sncculent fodder for eattle Lastly,
where trees are grown, the best plan 13 to have a raptd
rnccession of quickly growing trees or scrab, rather than to
tey and obtan trees of any good swze, the didk (Butea fron~
damd), asat Kapurthala, rhould also be much more exteraively
trrs
Suaggestior s have been made 1n the past that eulsoil deana
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age will be found the only way to cure uzar, but I can hardly
looh upon this as a practicable remedy 1 Indin,

Tahing what I have seen, both of the occnrrence of wrar
land nnd the attempts made to rectmim 1f, I beheve 1t to be
concurrent with the existence of an impetmesble condit on of
tue s}, conduemnr (as clay does) to incrersed capillry actron,
and that improvement of such soil will be effected by any means
which tend to alter this 1mpermeable condition, either by formiog
a fresh and hpliter surface, such as 1s dooe by the finely-divided
cnal eilt, or by brealing it up, as 1s done by the growth of grass
or trees, or by manunng snd plou%hmg Tite formution of vesges
table matter on the surface 13, I believe, most important, and the
covering of the eoil with grass tends to decrease that “baking ”
of 1t which, as we have seen, 18 one of the most powerful agencies
at work n causing ref to spperr

A good deal has been said, nottbly by Mr. Holderness, the
Director of Agriculture for the North-WWest Provinces and Oudh,
as to the result of the experimeats not haviog been a finan-
cia] success on the whole. To my mind n greal dezl too much has
been made of thig aspect, not that 1t 1s not the ultimate test of
success, but because 1t should be remembered that until the effort
bas emerged from the expenimenial stage 1t cannot be faurly put
upon its tral 8o long as experiments are being tned, expenditme
1s made upon o great many things which buve to be abandoned
later on, experiment ehould e for the purpose of seeing whsel one
of a number of different plans that bave suggested themselves seems
to give the best prospect of success, but not until this has been
reached can the system itself be farrly said to Le on1ts trial. Tt 1e
a remarkably promising owen tnat Mr. Husun has been able to
show, even tn the imtinl stage, such success as bas been attained
at Amramau, and to him very great credit 1s due,

Not long ago 1t would have been smid the user could not be
reclaimed at all, and to show that 1t can be s, 1nitself, a most
valuable fact That 1t may oot at present pay to take uwp xear
Jand and so reclaim 1t, 18 a matter aifected by present conditions,
Lut there may come, ere long, a demand on the sal, owing to
jressure of populatin and spread of cultivation, which may eall
for even usar land to be taken up, snd then 1 may pay well to
reclaim 1t The experience d from past exp ts will
thenl supply the necessary guide, and a financial success may well
result

77. The reclamation of land, whether 1t be ravine land or wsar Restamstion of
Iand, must, as wdicated 10 the foregoing pages, come maxmly from Jiya bhim™®
Government ageney. In a few instances the Native proprietors Jork of Govera-
may follow an esample set, but the imtiative must come from Gov-
emment, and from Agrienltural Depactments 1o particalar  The
improvement of land infested with kans grass and other weeds 1s

part of a better and more careful eultivation, ‘

78 1In reference to the reclmation of wrar I have expressed Thevesdforsn
my surprise at this enquiry having been carried out without the Afei™

"y
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help of an Agricaltural Chermst  Such a man would Lave been
v

able to render y
mstakes and - . . e
instance—wher  » -

tanly have been ascertaned (as could have heen done readilv by
chemical analysis) what amount of salt was present originally
the so1l, and how much salt each remedial process had succeeded,
i the end, 1n removing Tt 1s still unknown 1n what quantity
the salt exists, and 1n what amount 1t will be injunious  Such sn
example as this constitutes a strong clmim for having agricnltural
wnvestigation 1 India carred out with the association of an Agrie
cultural Chemist. I do not say that the precence of such o man
would, of 1tself, enable the ro% question to Le solved, but I am sure
1t would very greatly aid the enquiry, and no such enquuy should
be carnied out without the assistence of an Agricultaral Chemist,
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CONCLUSIONS CONCLUSIONS

79. The differences which are directly traceable to the varying
pature of soil are, like those resuling from climate, not capable
of elimnation either by the people or by the Government, they
can only be modified to a certatn extent Any improvement of
agneulture 1n this connection will be achieved by —

(1) ncreasing, 1 dry tracts, the supp'y of water aud, cun-
sequently, of mowsture to the soil ,

(2) ncreasing the manure supply and enmnching the poorer
sol,

(8) expennmental enquiry and the scientific study of soils aud
{herr treatment

The mam work of the above must fall upon Government, for
the people will only 1n a few cases, at best, follow the mitiative set,
nor 1deed will they have the means for so doing. The third part,
or the sntroduction of Western Science, must also coms from
Goveroment alone, OF scientific study of soils 1n India there has
been almost a total absence 1n the past, and experimeontal work, as
1 the reclamation of usar, has suffered 1n consequence, I regard
the problem of the possible exhaustion of the soil, under a conti~
nuation of the present system of agriculture, as one whieh the
Government will have to meet by & g for
the manure supply of the country Good work bhas been done by
the Agmcultural and Irngation Departments of the North-West
Provinces 1n the endewvour to utilise ravine lasd and to reclaim
usgar Jand, aud encouragement shoald be given to the continu.
ance of thi work of enquiry,

RECOMMENDATIONS

80, I recommend —

The 1ncrease, by means of Irngation, of the water supply
to drv tracts,

"The 1ncrease of the manaore supply to the soil

The 1nstituting of Enquiry o ascertan where such measures
are needed and can be carried ont

The contimuation of Exp tal R h, aided by Chemi~
cal Science,

FPECOMMEND.
ATIONS,
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CHAPTER VI
WATER
81, Warer, i one for " N o .

ture, and 10 no country

cance than 1 Indin  So

tions met with i different pamts, that each must be considered
by 1tself before any general conclusion ean be arnved at as to the
sufficiency of the ramfall o1 the need of supplementing 1t Not
only chmatic but geological features slso will determine the need
and the mode of ° - N of the
natural rainfall m . 1 sense
we may consider -

1st Where irnigation 1s nof needed
2nd Wherz 1tmigation 18 kighly desirable,
8rd Where irmgntion 18 absolutely necessary

82 The firss dinision compnises districts where there 18 an
abundant rawmfall, these are protested thereby from drought an i
faomne, such regions exist over Burmah, Assam, Eostern Bengal,
along the sub-Himalayan range, and 1u the Vestern Glats
In the Central Provinc s also, and over a great part of Central
India, o suffictency of ramfall 18 axded by the presence of a blach
sorll which 1etamns that water Srmly, and to which the supply of
irngation would possibly be even harmful

The therd division comprises the driest tracts of all the regions
of lowest rainfall, such as tha and plaws of paits of the Punjab
and Rajjutana, with nearly the whole of Sind  In these, while
1rnigation 15 an absolute necessity for tle carrying on of agneul-
ture yet w respect of being subject to famine ti ey are safer than
thoee of the second division, this latter mcluding all those distriets
where the ramfall 1s uncertamn and varable Lhe reas nof this,
es erpluned 1 Chapter IV, paragrar b 34, 1s, that where tarafall
18 low the rasyat or caltivator will mever try to grow & crop unless
he has a ce tainty of water, whereas, 1n parts to wiich somstimes
rain comes 10 sufficiency and sometimes not, he 18 tempted to
risk the growing of a erop, and should the ram then fall, the
crop may be entirely lost 1t 1a these districts of uncertan
rainfall that are the reslly © precarious ” ones, and here the fear
of famine 15 almost ever precent They are the tracts which are
Pebe 1 e d eat @ fRiAr Tihay extend over a great

Deccan, and Madras

- ne 1n these precarious

LiaLly Lol vioielnwent vave uevotea such constant efforts, and

that so much ekill has been excrcised by the Irrigation Depart-
ment 10 particular
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83 It 15 well now to summarse the main types of water supply Summsry of
met with in Indis ond, after that to show low irngntion alters wetey capy
1n ¢l aracter and bow its extersion 18 largely dependent upon the 3 E

phy=ical conditions and geolagicil features of the country

(8) In the first place s the Rasnfall, abundant referonce has ta) Rarotan

been plready msde to tis in Chapter IV (Chmate)
‘1he dark coloured parts on the Rawmfall Map are those
of heavy ran, and are thus natarally grotected from
drought  Under the same heading bis been mentioned
the water retamning black eotton soil, where, too, 1rm.
pation 18 not called for This sorl covers the parts
coloured green on the Geologienl Map

The above distriets may to considered ns *¢ protected, ” nnd
as not requring farther srrigation

(&) Afterthis womay tale those districts which do not require 1) raundat o
wngation, because they are snundated by rivers, or By rirers sed
slich, though not inundated, yet denve suflicrent
moisture from rivers 1 therr proximty  Instances of
the latter have been given 10 the tracts along nwver
beds m the Punjab  Inundated tracts are found also
1n many parts’of the Punjab, for mstance, at Multan,
where the country beside the river banks 1s often
flooded to the extent of six or e ght miles Agamn, n

PR S R T G Tmem 4o fant of tha

level 1s too deep for mgation wells so the flood
waters of the torients tlat 1ssue from the hills are
turned out of the beds of the torrents by means of tem
porary dams erected 1n the beds, and are thus poured
on to the sloj e of the country The latter thus ac-
quires sufficient mosture and also a renewal of mlt
more than equivalent to a g An st of
a dry tract such as this 1s Shahpur, between the Indos
and the Jhelum
(¢) Next are the canals — {) Camateand
These may be classed under three heads —(I) The e
perennial canals from snowsfed rugers, found, for
1stance, 10 Northern India () Znundation canals,
available only while the river1s 1o flood Thebanke
of the niver are above the level of the surrounding
country and the flood waters are carried off from the
niver Thie 15, accordingly o rany season supply
only  Such canals are met with 1n the Soutlern
Punjaband 1 Biod  (8) Canals or other channels
Srom rwers that are not anow fed A dam, or
“aoieut” as 1t1s techmically known, 1s thrown
scross the bed of a niver, and the latter 15 turned
nto a lake, from which 1t 18 led mto irngating
capals and distnbutiog channels In ths way an
b
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automn ond winter supply 15 obtamed, Of this
nature are the channels off the Cauvers, the Goda-
ver, and the Kistna rivers, in Madras.

(d) The next system 15 that of wells, the most widely-distris
buted one, but eeen principally m the alluvial belt of
the Ganges plain, and notably 1n the Doab (or fwo-
river dwstniet, re, the countiy lying between the
two 1ivers, the Ganges and the Jumna),

() Then follow theso called # Tanks,”” principally found n
Madias, whete the ground 1s rocky and the country hilly
o1 undulating.  These are really lakes or reservours, and
are constructed by putting dams scross depressions o1
valleys. In them rain water 15 collected for use tn
the dry season  Some are also fed by jungle streams
and rivers as well as by 1a1n water  They occur, further,
m Réjputana and in Central India.

() Lastly come the shallow tanks or ponds which ae dug
in the earth whenever the soil 18 of a_clayey character,
and serve to bold the one year’s supply of 1ain water
These ponds are met with i Western Bengal, the
valley of the Ganges, as also m Madrs

84, On referring to the Geological Map, sufficient reason will
Lo Faced fan dba an wmanon w8 Lo mastiasinr sygtems each pat,
[ - - the map) lending 1t-

. . B ind the rocky ground

et o-called “ tanks,”’ as

. . *k cotton-soil portion

(the part coloured areen) needs nerther particularly. But the
vartations of ramnfall, situation, and nature of sol, 1n different parts
esll for stall further consideration. Thus, to take the alluwal
plain of the Ganges—in the extreme west the water hies foo deep
down for wells, and this part, including the Panjab generally, 18
essentially the region for canals, the central part, the North-
¥est Provinces, 15 the w0ell district par ezcellence, though supple-

mented here and there by canals, then, coming to Bengal,—1n the
weatern portion are aAalfow ponds or tanks, and manly where clay

covering the 501l enables the water to be 1etamned, whilst in the

eastern portton the ramnfall itself 1s enough, and canals would be

out of place and even doharm, In Madrs the underlying rock,

v s el e o i 4

Provinces, a ¢ross section may be drawn through the Gangetic
plaig, and 1t will extilnt different features of 1rrgation m each di-
vison, ‘Thus, taking such a eross section, we may have, first of all,
A oamtan VL ghn Ll emabagan wnmme, v ave wyinfall 18 abund<

. . ' e will come one
Lo . . elow the surface,
- "s "L osy, 10—20 feet

3 v
depth.  This is the easo, for instance, at Bareilly, Next may be
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one where the water les desper and 1 less readily obtainable, and
canals may be called for in addibion  Such is found to be thecase
tn the Doab, where wells are 20—30 feot deép  Lastly, may eome
a region situated on a central clevated tidge of the country where
the wells are too deep to be profitably worhed, the water i often
brackich, and canals are the only nvalable means of irmgation
This 15 the eace along the Jumna river, the wells bemng 80 feet
deep or more, and the water bad

T have set these points out, beernse without bearmmg them i
mnd 1t 19 not possible to understand the conaiderations that have
to be taken mnto account 1n providing for the mrrigation of any
tract, nor jet to grasp the point of what I twish partrenlarly to
Impress, ¢12, tho necessity of careful enquiry 1nto the agrienltural
rle:qmrements of each separite district and the best way of supplymg
these.

85" Beforo denling with particular pomts connected with each The rest wors
class of irrigation, m the endeavour fo show where improverent Goversent snd
may possibly be effected, I wish to qualify any suggestion 1 may BeinEe
make, by sayng, at tleoutset, that I conmder the way m which
Government have attached the problem of irngation and the man-
nerme whieht ~ T * o gk,
are worthy of of
each to meet, try,
both for protective purposes aud for the improvement of 1ts agn-
calture, shows how deoply concerned they are 1n the well-heing of
the people

Fasy though 1t be to entieise Government Departments, be they
1- % n . Wt 34 2 e+ qstakes

¢ harm
nght,
fit that
tention
Irnga-
ton It 1s pardly necessaty even to ask that the operations should
be extended, for both Government and the Iirgatien Department
are fully alive to the necesstties, and will not fal to avail them-
selves of every opportumity for extension of ther work.

86 Perenwal Canals —It has Leen explosned that . cottot™ perenma
parts, for instance, the Western Punjab, the ramfall 1s very Casals
meagre, and the water level 13 so low that wells cannot bhe sunk
profitably , hence the cinals from snow-fed rivera are the only
meaas of irngation I cannot give a better mstance of the change
effected by the introduction of 2 canal to a dry, and tract, thau
what I saw 1n the course of my tour through the conntry lying
sround Moltan 1n tle Punjab The Sidbom Conal has been changespro
brought here, and now, wherever 16 spreads 1ts arms, fortility and g:::_fnlc" ihe ap
prosperity abound, whilst the parts which lie beyond 1ts 1nflnence Eoudtry by ke,
are typical of barrenness and desers  Here a complete transform. reg s o
ation n the appearance of the country has been effecied The dstrict
sotl, though 1o 1tzelf rich enough, 15 powerless, 1n the absence of
water, to sustamn 1ts crojs It 1s only where an occasional well

5a
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oceurs, or where water has lodged 10 a depression, that there 1s

Benstielal effests any eulfivation at all, but whee the water can reach, agriculture

of capals flonrishes  On one side of the railway hine, as I travelled from

gg:f‘ihm Multan to Rashida, the Sidhoar Canal spread, and cultivation was
all aronnd, on the other mde of the hine there was no caval, and
the laud wasg entirely bare, save for a few stunted bushes  No one
could cee the contrast presented, without bewng deeply 1mpresced
by the great good dome by canal ungaton  This scheme was
started 1n order to take settlers from the congested distnicts of the
Punjab (Lahore, Amntuar, ete)  Iu was eshimated that 64,000
scres of land would be required, but already 110,000 acres have
been let to cultivators, so that the canal hag heen very successful
Other mstances which particularly struck my attention, ss exem-
phining the henefical effects of canals upon agricultare, were the
reraarkable development of market-gardening aiound Amutsar
{Panjab), the outcome of the Barn Doab canal , the sugar-cans and
rice oultivation at Hospet {Madras), which has entirely developed
since a channel was taken off from the River Tungabadra , and the
sugar-cane cultivation around Poona

When speaking of wells I shall have occacton fo point out 1e-
spects 1 which 1 consmder that cultivation by means of them 1s
supertor to culttvation by canal, but it 1s necessary to point out
that 1t 15 only 10 a very limited region, mainly the Doab, that the

Brlomyuect two systems really come into competiion  What 18 requisite 1
extending canals 13, to take them primanly to those distrets
which have no other avalable means of water supply, but not to
supplant an existing cultivation carried on by means of wells or
tanks Bub where these latter means are insufficient, then capals
may do a great work 1n supplementing the supply. The wam
object should, however,be to carry canals to the parts where
agricalture must depend upon them alone

Oldectiona 87, It has been urged against canals, and with some reason,
canals that 10 some cases they have been brought where they were never

needed, that they have been carried across the main drainage lines
of the country, and have obstructed the natural dramage,
besides rasing  the water-level, causing the spread of the
salme  efflorescence Ymown as  ref, spoving the wells, and
bringing fever and 1ll-health to the population affected  There
have been, aud always will be, minor complants of the occamonsl
harshness of higher, and the corruption of 1nferior, canal otheers

But, to my mind, all thees objections sink 1nto insignificance be.
£ wath e Wt st L AS a -1 & - =1 1

1

tion and of distribution—but they are now carcful to averd these
a3 far as possible, and when extension of canals 19 made, 1t 15 only
after the agnicultural eircumstances and needs of the distnefs
have been considered, in order to determine whether they ought
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to be gerved by camals or by wells, and in order to construct the
canals 50 as togive distribution of water over the widest area
possible

88. I will noa coneider the cavern] objections taken to canals, g
The first 15, that canals have been earried “where there was no need nhers
of them, A colour 15 given to this objection because, 1 order to ™™
reach traets where there 1s no other means of water supply, canals
have eometimes to pass throngh districts already prowided for;
still, 1t 15 quite true that canals have been brought unnecessanly
to some paits of the country, In the Cawnpore district of the
North-West Provinces there are many villages along the line of the
canal, hike Rura, which ought to have depended upon wells, and,
mndeed, were partly supplied with them ; bat now only the rmmed
remanns of the we  «7 ¢ - o o --3
and had no maso | . -~
when the water- . -
canal, ‘That thu .

1 made spectal . o
destruction of wells undoubtedly ocenrred at first, yet the water-
level soon became constant, and wells can vow be easily made
without masonry. 'What really happened was, that when the
canal came the cultivators relied entirely op 1t as the easiest means
of watening their felds, and so tbey used the water wastefully,
and allowed the wells to fall 1nto disrepan It 15 only when the
supply of water runs short, owing to the spread of wrrigation over a
wider area, that the razyat begins to get economical n the use of
canal water, In some mstances, indeed, the canals have 1mproved
the wells by raising tbe water-level and making the supply more
accesaible ~ Still, there 15 undoubtedly some reason for complaing
that canals have been carried where they were not required, AD puganeer
instance of this 1s seen in Ouissa, where a canal was started m
1866 as a protective measure, aftei the famine that occurred there,
but it has never been wanted since, and has not only been nuremu.
nerative, but has also donme pouttive harm to the country by
nterrupting the natural dramnage  The upper part of the Western
Jumna Canal 15, similarly, not a success. Both 1n Behar and 1n
the Bombay i . s
have not paid

 fulures.” . . .
and no ome who bas had esperience of the loss of human hfe and
of cattle 1n past times of scarcity, and will contrast it with the
protection afforded by the canals now, ean for a moment doubt the
wigdom of eoustructing these very camals, although the expendi-
ture may not have been directly iecouped Nevertheless, in
districts where wells can qute readily be dug, their extension
rather than the ieplacement of them by canals should e sought,
In the Cawnpore district I have acen the wealthrer cultivators
copstructing masonry wells, although they had the canal flowing
past their laud  Lhey were, hovever, sitnated near the termina-
tion of the canal, and knew that the supply of water was preca.
rious because of so much being used higher up the stream, But
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on their wells they could always rely, and so they peferred to dig
them rather than to trust to the canal

Conrruction of 89. In district situated ncar the termipation of a canal, and

e ot Where consequently the supply of water must be uneertarn, 1t 1s

canals worth considering whether recervoirs might not be advantagecusly
constructed whieh would sexve s storage tanka for wngation pur-
poses At Cawnpore, during the hot sewson, I saw the erops of
some Kachhi cultivators which were bemng quite ruined owing to
want of water, for, altbough the canal was within a stone’s throw
2nd water was passing down 1t, there was not suffictent water to
allow of the outlet to the cultivators’ fields bewng opened , never-
theless, the stream, then flowing two feet deep, shortly afterwards
fonnd 1ts way agawn mto the 1ver, and 1ts benefit was lost to the
land, Had there been s teservoir at the enl of the canal, or some
system of small tanks mn the fields themselves, which could be
filled and drawn from 8s required, less entre dependence could
have been placed vpon the uncertain canal supply.

Canals baso 90 The second objection urged agamnst canals 1s, that they
{tertered ™ have 1nterfered with the uatural dratvage of the country, and that
drainage med by rawsing the water-level, they have brought fever and ill.bealth to
topopuiation  the people This, agsin, 13a charge which has much ta support
it, but the Irmgation Department s fally alive to the necessity
of avaiding these evils m tf:e future, accordingly, new canals are
now aligned wath greater care  Villages in the Ltah and Cawn.
pore districts of the North West Provinces, sthers 1n the Delht and
Karnal districts, as also some along the Bar-Doab Canal 1n the
Yunjab, are known to have suffered from excessive caval 1rngation,
Thoprogtem or 2D to hiave become unhealthy on account of the faulty constiuction
caualimigtion Of cnals, and a reduction of assessment has, 10 consequence, had
to be granted  Tlus subject opens up a veiy serious_problem for
consideration  Are the people to have the land left dry, and the
clunate healthy, though they themsslves may suffer and die from
the inroads of fammne, or are they to reap an abundant harvest
at the sacmfice of health? In other words, are they to drop
off one by one by slow degrees and unnoticed, or aie they
tobe swept away in numbers at a time by famine? Thisis,
to put 1t planly, the position that has to be faced The verdiet,
1t seems to me, must be the one that actuated the apporntment of
a Famine Commission, and also their subsequent recommendation
that, the preservation of the lives of the people being the chref
concern, the causes which stand out most markedly 83 eweeping
the population away wholesale must be first combated  Beyond
this, the only poseible lina of action seems to me to be the exercise
of greater eare tn future alignment of canals, and the 1ntroduction
Toleats Smieant of subsoll drainage m espeanlly bad tracts, Suabsoil dramage 1s,
Iam aware, a very difficult and costly matter in India, andfor
the purpose of merely reclayming salty land (usar) 15 hardly to bo
thought of, but where the lves of the people are concerned, and
when there 11 undoubted evidauce of the depopulation of watere
logged districts, 1 do not see how the 1sue cin be long delayed
At all events, I'think that subsorl & ge should be thoroughly
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put to the trul, in onder to ag-ertain whether 1t can be carred out
successfully on a large seale

91, Other objections to canal 1ersation follow as consequences Otheroblect on
of the two main ones alrendy moticed It has Leen mentioned "5 ™"
that the introduction of canals has been detriments! to exist.
mg wells  But 1813 urged also agamst them that they have caused
the spread of the ealty efllorescenco termed rek (see paragraphs
67 and 74}, 10 distniets watered by eanals I endeavoured 1n the
last chapter (paragraph 74) to explan the part which canals Syrad of rb,
play 1o the production of re4, and to show that they supply the ¢
water necessary to dissolve the salts that lie below the surface and
enable them to be orought to the smface by capllary attraction
I have potnted out, however, that, by fMlooding the affected Jand
with silt-laden canal water, o remedy can be provided, and the
njured land be practically reclatmed by means of the canal,

92, Inundation Canals ~1n the Gangetic system (to which the Inanastion

It 1canals just deseribed belong) the water of the dry and ™™
ramless season 13 utiiced  There 15 then Nittle or no silt, and the
water serves rather as n substitute for 1a:n than as a fertihser,
In the case of the Inundation Cinals, on the other hand, the
silt-laden waters of the nvers are carried at flood time to the higher
lands, and thus afford greater benefit to districts wero rainfall 18
deficient  As their namo 1ndicates, Inundation Canals are of use
only mn tho ramy season, and they are taken off from rivers the
banks of which are above the level of the eurrounding country
Such canals are met with princpally 1n the Punyab and 1n Sind
This system was 1n Vogue before the time of the Enghsh occupa-
tion of India, and many of the canals weie constructed and worked
by the Natives themselves

93, Canals or Rever-Channels [from Spring-fed Ravers — River ohavncls
These occur prmcipally 1n Southern India, and do not differ fomsprive fed
except 1n their omgm and methods of construction and dis-
tnbution  from the aforenamed snow.fed camals It has been
often powmted out that a great deal of water 18 allowed to Possibhityor
flow down the rivers of Southein India and to find 1ts way 1ato fEonof,nater
the sea, whereas incieased means of 1ntercepting 1t before a befors fow og
resched the ses would result in alarge amount of water bemng
saved for ingation purposes M1 Nicholson, 1n bis “Manuat
of Coimbatore,” pomnts out that much good mght be done by
stonng the water of great nvers in reservoirs, and that 1t would
not only supply sriigation, but would pievent a source of danger
to the districts below, which arses from the sudden rushing down
of the nver at the begioning of flood time  In a Report on the
Condition of Anantapur Mr Nicholson 1nstances that the water
of the Pennér and the Ilagar: rivers might be advantageously
stored 10 tlis way, especially as the distriets through which these
rivers flow are pecularly exposed to drought

94, Tanke ~This term, usapphed to the 1am, stream, and river- * taay
fed reservoirs which occur prineipally tn Madras sud 1n Central
India, 18 an weorrect one  They ate 1 reahty Lakes or Reseryours

g
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formed by the erection of dams across depressions or valleys, and
Wasteotwster in are fed erther by the rawnfall or bv jungle streams and rivers
tiea cnitivat s They are largely utihised 1n Madras for rice cultivation, and 1618
certawn that a very excessive quantity of water 1y often used from
them 1 noticed this particularly at Salem VMr Nicholson
reckoned that 1n Coumbatote as much as 12 feet depth of water
a geason was ured from tanks kept for rice cultivah . Frequently
the tanks are the property of wdividuals or communities, and are
managed by them  In some vases, however, the Irngation Depart~
ment undertakes (he distrbition of the water Better manazes
ment 10 the repatr of tanks 1s a matter calling for attention, and
will be referred to later The supply of water from tanks which
are merely ran fed must, at best, be looked on as precarious,
Cultinationty OWImEZ to the uncertawty of the ramfall Tank wnigation 1s,
tskirigation  however, preferred to any otber for rice cultivation, but a eultivator
will not begin o use a tank unless be knows that there 1s sufficront
water 1n 1t to last hun for bis erop thioughout its whole growth
1 the tank be full, he grows rice, if 1t 15 not, he grows other
crops  ‘he consequence of waiting 15 that a good deal of water
18 wasted by peroolation, wnd the tank may, after all, pot be
available  1t1s difficult to suggest any remedy

Though tanks occur mostly m Southein Indta yeb they are
sometimes made 10 the me.-growing disinets of Bengal, or ele
1eservous are formed by tlrowing embankments across dramage
hollows or natural slopes of fields, and are used for wrngating rice
1 the event of long drougbts, wh u requned, the banks are cut
and the water 1s allowed to flow out  Repoits from Chota Nagpur
show that while 1n some jarts, Pal , for 32 , 2
by these reservoirs 1s a necessity for rice, 1n others, such as Lohar-
daga, only a few tanks exist  More mught, however, be easily
made and the rice be ungated On occasions when drought has
oceurred, the villages that possessed embanked reserv irs have
suffered no loss of rice, once at Banda, for example, the hanks were
cut, the water was led for four mles, and over 200 acres of rice
were thus saved  Even 1n the Central Provinces 1t 1s now under
consideration whether 1n parts, such as the Mandla and Balaghat
districts tanhs should not be constructed for nce wngation

Shaltow tanks 95 Skallow Tanks or Ponds —These are the true Taoks, for

o ponde they are excavated reservowrs, and are not merely those formed
by embanlung depressions or valleye, therebg holding up the
water that comes  The true tanks only hold the ranfall of the
year, and dry up entirely in ti e hot weather Where the sml 1
clayey underneath 1s the most favourable spot for their conmstrue
tion, if the soil be eandy, without elay beneath, the water will
soon eink 1o anl disappear  They are, of courss, smumply rain-fed,
and are met with not only mn the alluvial sail of Bengal and the
Gangetie Valley, but also 1n parts of Bombay and Madras

Wls 86 ells —1 bave left the conmderation of wells until now, so
that T may mclude under tlss head some of the principal differences
that occur between enltivation by wells and that under other

N
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means of irrigation. Irmgation by wells 192t once the most wdely-
distributed system, and also the one productive of the finest
examples of caretnl cultivation, I may fairly say that nothing 1a
the agricultare of India 1mpressed me so much a3 the excellonce of
the cultivation carried on by irngation from wells (“ garden ®? Exceltenco ot
iand}) This was not tle case merely 1n one or two parts only, edfiqetion.
but m almost every 1nstance where this system of cultivation was
adopted
Whether 1t be 1n the defel and plantatn gardens of MA&him Examples ot
{Bombay), the market-gardemng of Meerat (North-West Prov- . fiiin
1nces), the “garden * land of Coumbatore, 1 Madras, or that of
Géyrat and Hosharpur 1o the Punjab, the finest caltivation
I have seen has aimost 1nvarably been that carred on by well
ungation  Here 1t s that the greatest care 13 given, and the
greatest economy used , 1t 13 for this land that manure 13 most
saved, and from 1t every weed 1s plucked away asan intruder,
here every inch is atilised for growing erops—not one crop alone,
but often three or even four together—and to these crops the
precions water 18 dealt ont, as 1t were, by measure  To take a
siogle 1nstance—at Mahim the defel plant 18 ‘vatered every sixth
day w~t 1 mem oma asanlads 4 oana afham thab avae  third day
ant: = the ramns,
plan lays only
The explanation of the excellence or culitvation as carried on by
wngation from wells 1s found chiefly 1n the fact that every drop
of water has to be rased by the ratyat’s labour and that of s
bullocks, and that the wel{ 1tself has often been bmlt with hs
own money and by his own bands  But I mast not dwell on this Littieor nothing
except to say m regard to this cultivation that I can saggest {;,‘,“‘,5:;::““
nothing 1n it to improve, indeed, the people have mastered
thoroughly all details of the system Loghsh farmers may well
Join with me and look oa 1 admiration, and 1t should be the aim
of every oue din ltural 1mpr t m Indm to
extend this methiod of 1rngation 1 every way possible
Further, as regwds wells, one cannot help being struck by rugentons de-
the skall with which a snpply of water 1s first found by the native vicesoftbe

uiti
cultivator, then by the construction of the wells, the kinds of ?:::{rfl.z:;ms-
wells and their smtability to the dings and means of the ™%

people, also by the various devices for rawsing water, each of
which bas a distinct reason for 1ts adoption  All these are most
1nteresting points with which I am not called on to deal, for I see
hitle to improve i them which the cultivator does not know
perfectly well I would, however, draw attention to Mayor
Chbborn’s valuable Report on the Construction of Wells 1n the
North-West Provinces, where many particulars as to wells and
well irngation can be fonnd

97, As 1 have explaned before, 1t 13 only exceptionally that Comparson
cultivation by wmeans of wolls can be brought 1nto comparison with wehi itivation by
that by canal wrmigation, apd 1t must be remembered that the
value of the latter system consists 1n the fact that canals can

often be bronght where of wells 18 1npossible  Whers
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the two systems exist near one another I have sometimes had the
opportumty of comparmg them  Such was the case at Amnitsar,
Cawnpore, and elsewhere, frequently, too, wells ate used,
7s at Multan, to supplement the canal supply and te
ensure the safety of the crops Not only are the plots on
well (or “ garden”) land Lept very much freer from weeds, but
mflnitely more care 15 tihen with the distnibution of well water
than of canal water, escept, possibly, when the latter has to be
rased by Lft from the cannl before 1t can be put on to the land
When canal water 1s available the tendency 15 great to let the
water flow on just as one would turn onatap and allowat to run.
No extra labour 1s1mvolved nd no extra charge 1s made for the
quantity of water used, as the water rate 18 solely for the area
broasht to matunity  But in the cace of a well, all water raised
has labour expended on 1t, and so the cultivator 18 carveful thab 1t
15 only used as the crop reqmres it aud that it 13 made to go as
far as possible The very appearance of the fields under the two
systems of cultavationis dufferent The beds, or Zyarees as they are
termed 1o the INorth Vest Piovinces, into which the plots are
divided by means of small embankments which direct the flow (f
water to parttenlar paits, are numerons wd small m the case of
enitivation by wells, in canal eultivation, on the other hand, they
are few and lmge, Colonel Forbes, the head of the Irmgation
Department, pointed ont to me that for every bed which exists
the case of canal enltivation there would be from five to eight beds
on the same area 1f 2 well were used

Foma by purcala Major Chbbern, in his Report, remarks on the loss sustaimed

o through percol m wit pecially m the case of
loog canal channels, and m wllage watercoursss  Well water
courses, on the other band, are sbort and are well.made 2s com-
pired with those of a canal, The capal courses 1 wiilages are
the property of the cultivators, and me made by them , but,ns
the villagers have no interest 1n the economy of canal water,
the courses are often badly wept, and the loss by pereolation

Teigation 18 very great Advance In this direction mght be effected 1f

Departonest  {ho Trmeation Department had more powers of construetion and

e s of ke t of wat , and 1f they coull recover the

Gk ot l;y asmalirate It 1s very difficult for an 1solated caltivator

to arrange for the water to run to his field when 1t first ) asees
through s neighbours’ fields The man courses, winch are
Lept up by Goveroment,are, asa ruls, m excellent order, and
the loss by evaporation and percolation 18 comparatively small,

Although the-e 1 arule to e*zlx‘farce the m'i!kmg of hbcds oxl-
i f 1 certmin eize, thé raryafs who use the camal
It f‘?:':!(’/g‘:r::ﬁu::ngc the rulef (hc‘yi can, and the canal officera find 1t
iffienlt and harassing to enforce 1t stringently. In districts to
which canals have recently come, the peojle are nuw to this
particalar mode of 1rngation, and this fact affords another reason
for the nuthonties not wishing to press too mnchat first for
compl As o q water, when distributed from o
well,‘ 1s generally put ontojust a sulficient depth and po moré,

Waste of water
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but canal water 1s often run on to an unnecessary extent  Major
Chibborn concluded from his inveshigations that rather more than
three times as much waler 1s used for 1rnigating an acie from a
canalas from a well The average depths of water used were
0 9 inches from wclls and 2 86 inches from canals  This bas led Shoald all esnal
toa conuaderation whether,in future, canal water should not be g5 o F™
supphed by “Uft * only, wstead of by *flow » , but 1t 15 felt that
the plin would not work, inasmuch as a cullivator will oftn wait
unts! the last moment,1n the hope that rain may come and so
ennble lhum to dispense altogether with the cnal water, or rather,
with having to pay the rite for 1t Thus, very frequently, he
will not take the canal water until positively obliged to do so,
Had he then to rse all the water by “ hiit,” he would not be
able to get enongh labour to mmgate the whole area 1n the time,
and the canal would fail in accomphshing 1ts object
Similarly, all nttempts at devising a scheme for payment of Egilare of

water by the guantely used have failed ,,.{,’,’,’." ista8x
e

ot of
At Multan, Ferozepore, and Shiyaly, I observed instances of ::n:l;;t;elz{i.

beds or compartments being made too large, at Hocpet, on the
contrary, far more care was exeraised, and the compabments were
not much larger than 1o * garden’” Jand

In the Ponjab 1t 1s found, as the result of inereasing canal
rrigation, that the tendency 15 fo grow more wheat Tlus s the
case whenever the canal ruos long enough to supply morsture for
sowing the crop, masmuch as a  single fall of ram afterwards,
about January, sufices for wheat

A disadvantage 1n ealtivation by cavals as compared with that
by wells 1s that in the latter case a man has always some work
to do, and 1s moie 1independent than if he relies on a canal which
mway only bolet on to Misland atwmtervils  Fence when there
18 the chance of giving the land a good soaking the tendency 1s
to put a great deal more water on 1t than 1s really necessary,

Agam, a rawyat 13 pot so careful mn leveling bis field when
he uses caval water as when he has to raise water from a well, and
thus waste 15 mearred with canal water

98 This leads me to the consideration of + ¢ .
of the land, quent on the wntroduct . . .
The Report of the Famne Commission recor } .

deterioration of soil has followed the comiuy oL canals 1o
distriets pieviously unsupplied by them  Undoubtedly, with the
1ntrodaction of a canal mto a district comes also the tendency to
foree the land to bear more crops than 1t ought to, uoless 1% be
plentifally supplied with manure, which 1s seldom the case , also,
the careless use of tho water causes the washing out of these con-
stituents of the soil which should form part of the crops  Moisture
and hoat aro necessay to bring the soil eonstituents 1ato activity,
Lut over-watenng not only produces a state of stagnation and
coldness, but goes farther, and actually removes the very plant
food which 1t has been 1nstrumental in bringing 1nto an assimtlable
condition
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mtrate of soda, carbonmate of soda, common salt, and salts of
magpesia To this 15, no doubt, due the behioved fertihsing quality
of the well water, 1n other words, 15 1s owing to the large amount
of galis held 1 solution
Incidentally 1t may be mentioned that, as regards organic
punty, Loth waters are good, and bave but little ammoma though
& water with so much salts dissolved 1n rt as the well water has
would probably not be palatable
Jeedoffather,.  This 1s but one analy=s of well water, but, from my ob erva-
chemleal €337 t0ns, T am sure that the compo ition of the water vames very
greatly mn different pirts In some cases the salts, instead of
being benefieial are considered hurtful to crops A chemieal study
of this subjeet would lead to interesting and useful 1af srmation,
and give definite hnowledge 1nstead of the present uncertanty that
exists
Aualysos by I have found a record of tno analyses of Ganges river water,
T e taken at Benares, by Mr G Veus, which show the total solids
contawed 1o the waters to be 1652 and 19 95 grains per gallon
respectively  These figures do not differ widely from my own
The dates of Mr Vemis's samples were December 19th 188% and
February 6th 1889

Removal of 100 Having spoken of the means of eupplying water, 1t 13
fuperdizous well to mention also means of removing water, or rather, of
preventing the barmful effects of a rapid flow of water. Some
of these have been instanced already Thus, imjrovement of
land cut up by ravices bas been spoken of m  Chapter V,
P ph 70, subsol d snd Jamming up of rivers,
paragraphs 80 and 93 of the present chapter A forther plan
18 that of embanking arable land, m order to stop the rapid
bkt e flow of water over its surfic <t the beginming of the ramy
d season It1s1n the Central Provinces, perhaps, that this bas been
Wochdonels  most effectually tried, for it has been found that by embanking
ral Prov
faces, fields the rich topsol 1s not washed away and a guantity of water
18 also held up, which comes 1n usefully for irngation later on
Great encouragement has of recent years been given to the spread
Encoumgement of this practice, more especially by the 1ssue of vernacular notices
5'5'.?.‘1“-";“"“ %o the effect that such improvements will be exempted from nssess-
ment at the next Settlement The Admumstration Report of the
Central Provinces for 1883 89 eays, on pige § —
g * The falare of ran in October 1833 showed the advantage of embank
ingland the bunced felds retmnmng wmansture enongh for sowing whilst
the open land waa hard and dry

In some parts of the Central Provincesit1s f und that by holding
up the ran_water a crop of wheat ean be taken after’ th rice
- : ir <t tut

¢ rust.”’

termed,

. on, tt
would be svashed nway toa conmderable extent Itis well to
yoint out that 1t 13 not so much the total quantity of rata that falls
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but the amonnt that falls ot ose time, that may do harm to the
land.

1t is possible that a good deal of existing swampy land might Dratatog ot
be reclamed by draming the water off, but thia could bardly be "*°F ***
carried out unless 3 Government grant for drmimage purposes
wero roade.

101. I might nowindweate, by way of instanees, some dise Districtsfa need
triets which came under my notice, nnd which stand 1n need of friminr.
further irngation. In the Punjab, Multan and Bissar aro tiwo Tho Punjub
places where o quantity of land could be brought uuder cultiva-
tion 1f canals were more extended. The suecessof the Sidhna Canal
‘has been mentioned, but there 1s also a great unwatered tract en.
closed between the rivers Chenab, Ravi, and Sutley The land here
15 rich , all 1t wants 1s water, At Hissar, too, the eanal supply 15
very uncerfain, .

Tn the North-West Provinces, Mirzapore 1s badly off for irrie
gation ; there 1s none from canals, and but httle from wells Agra,
Gwalior, and Jhans: are all precarious tracts. The first named 13
on the edge of the * shrinkage *’ of the monsoon, ¢ ¢, the monsoon
rains may stop short before reachmg them, Gwahor 1z hkewise
badly placed , the wells are 60 feet deep or more, and the distret
isteo far off for irngation to be satisfactonly brought toit. At
Jhans, wells are over 40 feet deep ; bundrng, as stated, 18 being
tried here.  There 15 aleo seope for extension of well digging near
Cawnpore.

In regard to Bengal, mention has been made of the good that sengst.
would follow the maling of nuigation reservors in Lobardaga
(Chota Nagpur), and Mr Basu mentions tracts wmn the valley
of the Amanatand the plamn of the nver Son where wrrigation
canals and 1eservorrs could easily be made

North West
Provincer

In Réjputana, Ajmere 1s kuown 2s a precarious distriot which Rejputana
the monsoon frequently does not reach., Parts of the Deccan, peccan
~mqw ebanim akian ool of srrigation, whilst, coming down to
. mstances  Anantapur 1s one of Madme

ency, bemng badly situated for

PR LI - irth-east mounsoons, there are only
akout 87 wel days in the yen, and, with an sunual rawmfall of
only 2% inches the water soon dnes up  Tanls are, therefore, very
uncertain,  Ballary, Kurnool, Coimbatore, and Madura are also
very precarious distnicts At Bellary the wells have to be made
the solld rock, and 1o 45 feet down , there are no cunmls, and but
few tonks  Kurnool has few wells, the supply of water 1s poor,
and the water itsolf often brackish  Coimbatore, being situated
on bigh ~me m 1 Vmae @ gt n omnant feam malle an 2w have

to be ta . . ** durs
there 18 . . . that
can be 1ere
The pos: . . " y s

shown k s Lt gles
put district alone the Lovernwient ugve auvanced z§ iakas (say
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2,000%) to_enable 19,000 more wells to be hegun, Mr Nicholson
has pomnted out, also, that the waters of the Pennér and Hagan
nvers might usefully be stored for irrigation purposes , also that
a storage scheme for Kallapuram, whereby 2,000 acres might be

Myaore wngated, 18 quite feasible  The centre of Mysore 1s another part
which 15 very poorly off for water, and wells might, with great
advantage, be constructed The possible advantage of tanks m

Central Prov  certan districts of the Cential Provinces has been imdicated, as

i aleo the benefits that would follow the embankimng or bunding of
and  The Saugor diwstrict 15 a case 1n point

Intertependence 102, There 18 a matter which I do not wish to pasy over, but
m the full conmderation of wineh I postpone to the next chapter,
1 mean, the interdependence of water and minure The one
withont the other 1s productive of but hmited good, and 10 most
cases, 1t may be s 1d that either of them alone i useless An estie
mate given by Sir Edward Buel, m reforence to land near Ajmere,
expresses this pointas follows — Irngation from tanksis i]:w\sh,
and 1t 15 put on to lands which 1t has robbed of its fertihity, as
the manure supply, before deficient, 18 now totally insufficient” to
restore fertthty  Given unlimited manure, water will rase the
rental of land to Rs, 50 an acre, with no manure 1t will sink to
1 rupee an acre 7’
fonobrabidh 103 We must now consider how the extension of the different
;5{(3‘_“;‘;;;;!“ systems of irngation, according as they are best smted to each
trrlpstionmay  case, may be carmied out
be efscted
Where minor worke have to be constructed, such as the
digging of wells of 4 moderate deptb, the malking of shallow
tanks, and the embanking of land, these may be entrusted to the
}gg“;e";;::h people themsolves, aided by a judicious system of “ advances?”
J
thopeonle”  of Government money for the purpoce of beginming sueh works
atded by To this system of advances the name “faccav:® 18 mven® In
govemnest 5 Iater paragraph 1 will endeavour to show what improve-
Muermoms  ments 1n the working of tius system may be effected  But
srocted by for all works of greater magmtude, such as the carrying
Goveramest  of  camals over the country, the taking off channels from
rivers tha formation of large reservoirs or tanks, dependence
can alone be placed on Government It 19 true that in former
times the people themselves made nundition ecanals, and
constructed large reservoirs which are still objeets of admira
tion but the peovle arc not sa hhely now to construet fresh
oves, tut rather to rely on the Government, besdes ths,
whatever mny be said of the excellence of the earlier construc-
tions, the engmeermg shill of the Irngation Department 18
wow able to carry out more effectus! and lasting work. It 18
to azsist the people in works which they can carry out them-
selves, ond to do what they cannot do, that the efforts of

® Taccars systom—a system by which advances of money st low rate of

—_— . Interest ate piven [or proves.
™ ments, and manly for the digglag of wells, The rate of interst charged 15

1 pio per rupes per month or 6} per cent per annum
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Government ehonld be put forward The mtistive must now

rest mote than ever with Government, and, as I have pointed Thedutsot
out, n careful enguiry 13 necessary su the case of each separate ,‘,Z;‘.”,‘},‘,‘:{.‘,‘,
distriet, s as to ascertam exactly what 1ts irmigation require-

ments are, and how best they may be met 1t shoald be a maiwn

duty of Agrienltural Departments to set on foot such evquiry

104, The last paragraph leaves still open for further eon The makingo
siderabion the ageney by which wells of more than ordnary fud ™
depth, or those wlich have to be made under circumstances of
epecial difficulty, are to be construete | To give mstances = Tostances

Tn the Cormbators distsiet of AMadras the wells ate frequently
m rock, and are larpe and costly, the depth varymg fiom
15 feet to 40 fest, while they have to be wide also, 1n order to
melude 4 spring wthm the  siea. At Bellary, simlarly, I
noticed that wells had to be cnt through rock to a conmderalle
depth, and had wleoto Le made very large Mr Nicholson,
his “Manual of Coimbatore,” epeaks of wells as * beng the
“malnstay of revenue and the rasyat ” and he says —* Unless
by great 1rngation echemes or development of welle, 1t 13
“not probable that prodmetion can heep pace wWith human
* reproduction > In another place he siys—“Well nigation
“alone prevents mmor famines,’” but be also  1nstavees
frequent  cases where “wells have been begun and given up
“Vecauss of the interposition of 1mjenetrable rock”  Tn my
own engumries 1m these parts I found that the eultivatars often
shrank ‘from t ling Governmens advances for digging wells,
Lecause of the chanes or rock inteivening, nnd the conseguent
difficulty of cutling through 1t, they might have to go toan
uncertain  depth, with the chanes of net find ng water 2 on
enough ¢o0 make the well profitable to work, and thus they
mght expend the whole adsance and yet not obtam water

The ignotance of the raiyaf m the matter of “blasting ** of
rock 1a a further hindrance

I 15 worthy of remark that in the last great Madras Constroation of
famine 1t was the deep wells that held out, so that o ells by Gox
decided advantage follows thewr coostiuction In  precarious
distriots, an advantige which must be looked on in the lght
of a ‘‘protective” measure, and mnot as distinctly remunera-
tive It appears to me therefore, that in cases of ditheuity,
where, on account of deficient ranfall and nbsence of canals,
the agricalture sbsolutely depends upon welly, 1t 15 fully
worth considering whether Government might not undertake
the constinetion of wells In other cases, howeier, it 18
probably better that the cultivator should be encouraged to
construct  wells  timself, he chooses s own spot {and no
engineer conld do 1t better), and he employs bis ownp labour and
materials  Wells conld undoubtedly be constructed more
cheaply with (he Inndiord’s maternils than with those whieh
the Government would have to obtan and bnng to the spot.

Tt1s only in exceptional caces, therefore, that I conader the
construction of wells by the State s deswrable  Bat 1t would

6
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b ¢asy, n many vases, to make tho system of Government
advaneés more known and more populir, and to indnce the
culttvators to avarl themselves further of 1ts advantages

Majou Clibbotn, 1 the report already referred to, 14 para-
graph 97, concluded thwt, as regards the North West Prov-
mees, u tate of Rs. 2 per =ncie of aunwmal nugation wouid
cover the outlay of construction of wells The cost would,
of course, vary in different parts accordmmg to the depth and
natare of the soil passed through, But 1t must be remembered
tbat Major Chbborn was desling with alluwmnl sml and not
with hard roch, such as 1s met with m Madras, He reported
that Government could not safely undertake the construstion
of wells on a large ccale, but that they must leave this to the
Inundlords (zemtndars), and to the working of the faccays system.
(See footuote on page 80)

Tropmeagcheme  Simee my return from Tndia T bave heard from my friend,

o Mades Mr R H, Ellot, of a scleme wbich he has laid befere
the Government of Madras for the digging o wells by
Goverpment . oneccupted fields, and the loaning them out
to ciltivators at “wet?’ rates of assessment, In Madras, 1t
must be expluned, the waste land belongs to the State,
and 1t 15 Dot an uncommon prachice for a raiyaf, after
cultivating a field for some time, to throw it up and to take
snother, the field so thrown up remaming i the hands of
Government until a fresh tenant 19 found, In this way
enormous guantities of land may be 1 the hands of the State
at one time Mr Elliot now suggests that 1f the Govewn-
ment were to dig wells in these unoccupied fields, or perhaps
even on waste lands, and thus gradually turn them from
*dry ™ to “ wet” lands, not only would the country be pro-
tected agamst famive, but the revenne might, wmn the end, be
very gieatly enbanced Such a project 15 one which would
earry with 1t great benefits, though 1t 15 obvionsly only where
a land system suntlar to that of Madras prevails that:t could
be adopted

och can be There 1s no doubt that a great dealen be dove1n im-

Guvernmest  proving the water supply 1n precarious distriets, Af Governs

serneardto ment are prepared to look on the measures talen as thoscof a

Jtective ¢ protectue”  and mot puiely a remuaerative nature  Thie
s owall expressed wmom wete by Colonddl Meed, Gl Eaguess
for Irngation, Madrss  He smd 1n 1887 —

# Much can, no doubt be dons to smprove the cxisting supply fo tanks
“9f Qovernment are prepared to accept the beneft to the raryafasa soff-

¢ asent retnrn for oitly incurred, and fo ronwder the works as entirsly
** protec ive 1n nature

Stizarement of 105 I fonnd s very genmeral expression of opimion, both
oy Madras and m Bombuy, that the mavagemest of small tanks
should be left 1 the hands of the willage commuunities, or elce
be under the Lollector of the district, snd not be admimstered
by the Itmigatson Department At Belgaum there are a great
wany tanke, and these are msnaged by the wvillages, the water
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bemng let ont fora group of 100 fields st a time, the rasyals
sutthog among themselves how 1t1s to be used.

On the other hand, tle management of eamal brinches by Mangement of

the people has been tried and has not been fonnd to be success- I;;Bllloh::;l:'
ful, 1bus, the Eastern Jumna Man Canal was made by " fcoy
Government, but the branches by a joni-stock arrange-
ment of the cultivators, the Government advaneing monty
for the purpose, lhe cultivators, however, could adjust neither
the sharing nor the payment among themselves, ond Govern.
ment had finally to take the management into thewr own hands,
It has been found also 1n Southern India that there has Leen
considerable neglect shown by the people i keeping wrngation
chaunels 1 order Tho people sllow underwood to grow,
aod let the leaves fill up the chanrels and there decay,
ope place after tbe other becomes malarions and the people
leave, going higher up the stream, So,too, 1n other parts
weedsare allowed to overgrow tanks, and then the people go
lower down, and Jeave the Government to elean out the {anks,

106 Improvement can cerfamly be eflected 1n providing for Fepsle oftunke,
the more prompt and better repair of tanks Mr Nicholson, 1n thisswpe
bis * Manual of Coimbatore,”” mentions the case of Kondumpatty Pt
village, 10 Udamalpet, where the repair of a large tank 1 guite .
feasible, In Bengal, Burdwan 1s mentioned as & patt where
repurof tanks 15 difficult, and Palamau as a division where there
are many reservowrs which are out of repair.  Once when at Poons,
1 met s number of landowners and othersinterested 1n agriculture,
and an upammous opinion was expressed by them in favonr of the
management of pmall tanks by the commumties themselves and
not by Government, and especially that the repaning of these
should be left to the village communities

The same opinions were expressed to me on the pceasion of
a Timlar gathenng at Madias, Gowng on from Madras to
Madura, and then to Coimbatare, more precise paiticulars were
given me, not by landboldeis, but by actual cultivators 1In the
Madura, district, where there 18 much tank irngation, there wers
complaints of the difficalty 1n getting repairs” done and a desire
was expressed that tlis work might be put under the Revenue
Departwent raher than the Departmentof Public Works, the
Collector being consudered the person who knows the wants of
the peoplebest The cultivators pstanced the delay that takes
place when a tank wants repair , how that when the Yaksldar
hears of 1t he goes to the divisional officer (Assistant Collector) ,
the latter to the Collector, the Collector to the Lkxecutive
Engineer of the Public Works Department, the Executive Lnﬁx-

o h ' the

. for three
= whether

1t 35 & matter of first ot second amportance, and soon  Altogether
1t 13 a long business, and, in the end, the year’s crop 1s generally
Tost. Under the old system, 1 was told, the Lxecutive Engineer
was the direct subordinate of the Collector, and small works

[N
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requuing po special shill could be effected at once Ly the Collector’s
direction. It was, of course, necessary for large engineermg
works to be erquired into and to wait, but three quarters of the
“major” work (anything over 200 acres of urrigation bemng consi<
dered *“ major” ungation) was simple work of rejnir, putting up
brnds, diggng ehannels, dipging tanks, ete, which any workman
could do, and whtch needed no pattieular shall

Clamfotonof Tt would appeay desuable, from what I gatbered, that there
should be 2 classification of tanks, and, 1v accordance with this, st
should be determimed which tanks should be managed and repured
by Government, and which by the willage commumties It 1s
clear, anyhow, that good might be done by a simphfcation of the
process by which repawrs are effected Necessarily there must be
offiuial engmry as to any work of magmtude, but 1n nine cases
out of ten the repairs required are those wineh call for mmediate
attention, and which, if neglected, may produce very much sggra-
vated conseq If the errcumiocution that has been imstanced
could be avoided, and a certain amount of diseretion and executive
power be given to the Collector to have these repairs effected at
the f1me, thelocal needs would be more readily met, and expense
be, 1n the end, spared

The arn om ot 107 1t remans for me to refer to the system of Government

Yussaps ddwanees. o quonees huown under the name facear: ¥ Though not conhined to
the purposes of digging and repair of wells, 1t 1s mostly for these
that the sdvances are used, and they are the schemes wlnch aie
the most satistactory wn thewr working  Advances are also given
for emtankmg of land, for puichase of cattle, purchase of seed, and
ocansionally to assist 1n payment of debts. The advances are
made by Government at a moderate rate of 1nterest {64 per cent,
peranpum), and are mtended to sive the people from beinr
compelled to resort to the money-lender or Zantya, who charges
 vate of 12, 18, or more per cent, and out of whose clutehes the
culttvators seldom get  The plan 19 an excellent one, but 1ts
success depends entwrely upon how 1t 18 worked, and how
neatly 1t1s brought home to the people, and s adapted to their
mewns  What 13 obill  requisite 18, to make 1t clear to the
cultivators that the system 1s one that will benefit them, one that
will enable them to benefit themselves, If this 1dea could be
«nce thoroughly prasped, the advantages, not alone to the
people, but to the Government, m the form of an increased
revenue from the land, would be very great.

Thed fernt Anyone going through the cruntry as I did, could not fml

Shne o to beyxmlrissed forcley with the gﬂ'crence between the way

Ind et 1y hyeh the faceary system 13 worked m one part nod that
adopted 1n awother, and also with the dependence of the system,
for 1ts succe s, upon the enermy and interest of a single
wdindual, this bewng, as a rule, the Collector or Deputy Com-
mesioner \Whilst the ssstem 13 popular win some distnicts—

® See fun tuote on page N
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for instance, :n  Belgaum (Bombay), the Native State of
Kapurthala, Multan, and other parts of the Punjab—n others,
such a8 Aligarh (North West Piovinces), 1t 18 reported that
¢ the people will not have it on any terms,” and in Madura,
Counbatore, and other parts of Madras the complamnts are
great asto the difficulties putin the way of making useof the
advances for the dizging or repair of tanks.

\When advances are made by Government agency the returns
chow that 1t 18 but seldom that there are airears of any long
standing, and the State loses very little on tlus account The
objections of the people to avml themcelves of the advances
do mnot amse alone from diffoulties put i the way, or
becanse the advantages of the system have ot been sufh-
ciently 1mpressed upon them, but imgely, also, from their own
fault, thew careless : nd improvident habits their suspicion, and
therr mability to appreciate what 1s intenued for their Lenefit.
The most important factor 1 removing these hndrances s
the personal interest and activity of the Collector or Deputy
Comnussioner

The cultivator will often prefer to resort to the moncy Ipesblection
lender, becanse the latter gives lum the advance at once, fofhescces
because be asks no questous, and does not msist ujon the 7™
money bemg devoted solely to the partieular purpose for
which 1t 18 given, he doesnot come round and see that the
work 18 bemng cairied out, but allows repayment at lessure,
lostly, he has no intermediaries who require to be “¢feed ””
When, however, a cultivator applies for a faccars advance,
he complams (aud frequently with reason) that the delays aie
long, and that the enqmries are put off, that he has often to
wait several days at the Taksildar’s office before that official
will attend to hum, and that, in theend, the advauce frequently
comes too late to be of any use, that he 15 bothered by
minor offictals who come to see that he hasnot used the
ndvance for other purposes, by others, agamn, who come to
“pass” the work, but who ove avd all require ther “ palms **
to be “greased,” and that the money, thus filtering through
several hands, never comes to him to the full extent of the
advonce, lastly, that the Government imsist on punetual
payment of interest and repayment of loan Thus the rasjat
comes to undervalue the advantages of the faccass system,
and resorts to the easier method of gomg 4o the fanmya,
though 1t may be dearly bought in the end Then, having
once obimmed the money, he will often use 1t for mariiages
and for other extravagincies rather than for the presumed object,
and thus he gets involved deeper and deeper 10 debt,

108 I will now give some mstances of the need that exssts £,

for the cultivators to be made more acquainted with the advan- Moptioa of
thges of the taecars system, and slso of the need for better satem
adunnistration of the system

At Ttars, ner Cawnpore (North-West Provinces) T eaw a enltirator o e
who was coistruct ng amasonty well at acost of Rs 150, Thro o + 0ond.3
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to itrigate 25 scres  The cost was being pmd partly ont of the man'
savings, partly by gifts from his famly, andthe remainder was borrowed
from the monev-lender The man knew nothing about Government advances
Other cultivators here sa1d the sawe thng

Punjab In the Punjab Admmistration Report for 1888 89 it 1s poted, in regard
to_the Gurgacn distniet ‘T.ﬂ.nz.?m veed constant reminding of the
* desirab of d A Yot bas been dome 12 Rewan,
“but thers 13 no reason why the number of wells should not be doublad
“in the distriet, nlso well repainng should be done by taceavi. The
“ payments, when advances are made, are very punctual ”

Bombay At Ahmedabad {Bombay) T found tiat the facears advauces were not
made useof 1he Manlatdar did uot like the troible attashingto them,
his objection was that he had to keep separate accounts for them

Centrat Prov In the Central Provinces, at Saigor, only two wells have been dug by

weans of Government advances 1o the last three years Of Dongasara 1%
1. rredported “There might be mote wells hore, and the malguzars (lande
“lords) could easily make them® The Chief Commssioner (Mr Mackenzia),
1 hie procesdings for *the year 1833 89, points cut that it 1s mot the
debt to the baniya that ramg the raiyaf, but the high rate of interest
snd the way he 13 cheated 10 settliog his accounis with the damiya
Also he instances a ocise Where In ons division there wag an extremely
high mortalty of cattle, and whero the people would sarely lave been
giad had help been given them and yet there was not asagle loan for
purchase of plongh cattle, and this entirely beeause the Deputy Comtiesioner
did not trouble abont 1t

Speakiog of Bilaspar, Mr Mackenzio eays “The fact 1o, that the granting
¢ of loans is opposed by the whole welght of the treasury and fahes?
“establishments, and 1t 13 wot il a Deputy Commissioner ~has made 1t
“plamn that no obstruction will be permitted, that people are abls to
“ obtain loans with reasonable facility **

When at Madras, T met in conferente a number of landbolders, thay
oue and all spoke of the difficulties 1o the working of the taccats system’,
and at & similar conforence at Poona it was remarked that local officers
did not trouble about Zaccars beoause 1t entailed ertra work on the
Mamlatdars, Tahsildzrs, nnd others, and they had to keep separate accounts
forat

Uadras Doriag my tourin the Madras Premdency Iecame across many instances
of thenon-use of taccavs advantages At Ealem I found that only four of
five wells had been sunk in the last two years by Goverament mid ‘The
people preferred to borraw locally at12, 15, oreven 18 pereent, and mot
to be restnieted 1n therr application of the money At Avenashi (Coim
batore ) rasyats borrowed lo=ally at 12 per cent 1in preforence to using the
Government loan 1 was told thit 1a Tienevelly the wusk of takung the
faccars sdvances was, that if a man took a loan and tmed to dig & well,
ke bad to pay whether he was successful or nol, and the rocky natore of
the ground mads the attempt very nncertain In cates where a man has
h;:a d“d faled, I thiok, posnbly, the rules might mith adrantsge be
relaze

Bengal Tn many parts of Beugal tbe landlords (cemindurse) have no direct
nterest an the producs of the land so long as they get their rents, and
they are often too eacambered to lay ont capital in water wupply, the
rayats are t0o poot to do nnyihing wnmded, avd, in comseguence, reservous
that use to  benefit low 15ing rice Gelds bave fallen out of repmr, and no
fresh ones have been eonstracted.

Taetanees ot 109. By way of contrast, I may now mention cases where
Cymied o mamfest advantage has followed the metic ad tion
Degam of tha facears system, and the populanmng of its objects and

advantages
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Ta the Panjab Alminstration Report for 1888-89 1t 1s said, * The Punis
* yneressed yesort 4o faccars 3530 many tanes doe 0 the personsl snfuencs
“of Deputy Commissioners™ Agaw,* In the Montgomery distriet the
* syatern of advances is nndoubtedly popular™

In the Maltan distnict I found that the Deputy Commissioner had, m
the last year alone, piven s 23007 1n faecars adsances for the digging of
wells to supplement the supply of water [rom the Sidhnai Canal

In Belgaom (Bombay), and entirely throngh the personsl energy of the Dombry
Collector and Distriat Deputy Collector, advances to ‘the extent of between
thirty and forty ﬂloﬂannIrupeE! ennuslly bave beon made during the last
fonr years, and the number of applications hava averaged 748 por amnam
Advances are made for well and tank diggiog and repair, for embanking,
for removing ronk grass and weeds, for levelling ground and maling pice
fields out of dry land, for purchase of seed snd catfle, And for catting
sway prickly pear The Distrot Doputy Collestor { Hopoursble Gare
SELA SN LO 1+ ) seveb yoars
. A . miog 0 the

= ! . . toke 1t up
and now all
. . . . the system,
e - . wd so mach
work has been thiown on the Afamlatdars that three extrn clerks bave
bad to beobtamed for this work, the coat bemng pard out of the faccaws
prant. Tke District Deputy Collector explamed to me that everythmg
depends on the prompt exsmuination of applications, aud on not keeping
the applicants waiting about at the Mamlatdar’s office, or sending them to
and fro vepeatedly, The only resson that sdvances were not even mote
used was, that &ho people had slready mortgaged their lands o mueh
for other debts that they had mno secorty to give for the Government
advance He was of opimon that it was absolutely necessary for the
people to be ready with theiwr payments on the day fixed, and tha 1t would
not do to allow them any lamty. With this opmmon I am inchmed to
agree, and, thongh at first I thought that where sescurity was good soms
Liberty might be shown, I now believe that strict enforsement of payment
when due is advisable

At Wardns, 10 the Contral Proyinces, through the personsl energy of £ tri! Frove
Ve e TR e Sa been ¥ ety mada and n the Central

up of the sdvances

;g exemption of

Mr Faller, 1z his

ure, speaks of the

n

. . . deprecates delay in
. . be let know that
. . entatled on them

Mr. Fuller reports, fuither, that very gireat progress has lecn
lately made in the amount of the loans advanced wnder the Agn-
coltunists’ Loaos Act {No X1I of 1884) The figures for the last
three years are as follows —

Yrar Number of Loana Amwunt

Rs
1887-88 - - - 1,144 26,000
1883~89 - - - 1,692 45,285
188990 - - - 27535 ‘ 1,07,408

rm— = _—
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Such » marked increace 15 bighly eatisfactory, and ehows what
can be done by the exercise of peiconal energy. It 1s added
that, “in the whole of the Central Provinces recovertes were
“ rade without difficulty ; 10 only one cace was resort to coeraive
“measures found necessary; Government realised G4 per cent.
“on 1ty ontlay under the Apmcultunsts’ Loans Act »” Of
Bilaspur, which has besn mentioned 1n paragraph 108 as having
been backward in ntilsmg the advanees, 16 18 now sad, ¢ for
““several yecrs 1l was reported that the people were reluctant
¢ to take advances, but 1n 1889-90 Rs 16,768 were advtnced
““here alone, »’

e tomare 110, Native States have not been slow to realise the advantages
Hlaten, of ad Teanal v

Ieypore,

Esporthals

4 Cenl
compla uta
califratore

for agr p:

In Jeypore the eiltivators ars mot allowed to borrow monsy for smking
wells , the State ndvances money at 1ntersst varying from 6 t112 per eent,
aud tbe Land Revenue has imereased very conmderably wherever wells have
been dug

Tn the Kapurthala State under Bntish administration, the evstemn of
giving advances for agmcultaral impiovements has been made easy, and 10
largely used  Within the piat two years Rs 65,432 have been distributed,
) : N

. -
foru: of advances to fres them from the professional money-lender ~ Advances
are given for new wells for repairs, for purchase of jlough cattle and seed,
wnd for redemption of mortpage In 1889 thero were 248 new wells under
constraction aud 73 under repair, and nearly one balf the increate of wells
doning thelast 10 vears had been msde by wmeans of faccars advances
Major Massy reports that repayments are generally mads with punctuahits,
and {hat thers 1 stil room for estension of well maling  Advarces € v

" P e TamadC angrnd L3 v, mana

that would follow,

tor 111, The foregomg instances show clearly how much has

wa been dooe, and also how much can still Le done, 1f only the
“ matter be made a gersonal one Were further demonstration
needed, 1t would be found 1n the case 1 have mentwoned in
paragtaph 101, sz, that doring the quite recent distress 1n
Madras  the Government advanced meney to the extent of
20,000/, 1n the Chingleput distriet slone to enable 18,000 new
wells to be begun, Besdes this, nearly 10 lakke (say 72,000)
were advanced m the Kurnool, Bellary, Anantapur, and Cad.
dapals distriets for well dizging, and 1} Jedds (eay 9,0001)
under the Agnecultansts’ Loans Act.
The want of capital on the part of the raiyaf is undonltedly
a mam Source of the dificulty in enabling hum to undertake
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the consiruction of wells, tanks, eto, on ks own account, and,
therefore, the md of Government way most advantegeonsly
be called n to assist him and to better the agneulture of the
country  But it 18 wncumbent that every reasonable difficalty
that stands i the raigaf’s way, and which prevents lim from
availing himself of the advantages, should be removed

I donot say that the objections and complants of the cale
tivators are vahd ones in general, or that the indifference of
the people 13 not manly therr own fault, but there are ways
1 whieh proced ma e phfied, and the system of
advanees be made more popular And here, while suggesting
some 1mprovements, I would desire not to be misunderstood,
nor to bint 1n any way that Government are not fully slive to
the ymportance of urging on therr distnet officers the carrye
g out of the system, nor, again, am I forgetful of the great
good that has been done 1n the past But the subject 15 one
wiich cannot be forced too often or foo strongly upon the
notice of Government and 1ts offecials,

112, In the firat place, the 1ssue of vermacular notices, setting Tazain whieh

ta cavs

forth the advantages of faccars advances, should be more.;‘:x.mm'l,b.
widely adopted, and these stould be supplemented by the;;':;el:erﬂ more

personal activity of the distriet officer. In ceitnin cases as
has already been done in some parts there mizht be added
special nducements to the taking up of the advauces, such as
the securing of exumption of improvements from assessmeut

at the fyme of the next Settlement I am quite aware that The non tax

on of mprove

the Government haye declared in Itdrm generally that they ek

will not tax improvements effected by private ecajital,
ucloding those made by means of faccavt udvances, but, a8 a
matler of fact, this promse 1s rendered nugatory m many
parts, wasmach as taxation s raised, Bot ou accoust of the
1mprovements divectly, but on tho general grounds of nse of
pices, coustruction of new roads, extenston of railways, and
other means of commumeation, consequently, there 13 no
certain secunity under the present system that private
improvements will not be taxed As long as this continues,
it will certunly 1t as a bar to agmcultaral improvement, and
will prevent the outlay of private capital on wells and minor
works of irngation 1 thuk, therefore, that the system
should be relaxed at least to the extent of securing to the
man who digs a masonry well that be sball not be duectly or
mdirectly llable to any rse of taxation on account of the
wmprovement which he has effected by the expeanditure of lus
puivate capital upon 1t

There 18 httle doubt that had such a provicion existed
1eality as well a3 n pime, a great many more Irrization
worl8 would have been carrmed out by private effort A
sngle nsiance will male this clear  In_a Resolution of the
Revenue Dej artment of the North-West Provinces asd Oundh,
No 5934 of 1560, a compancon 18 diawn  between the four
dwistricts Gaz pur, Jaunpur, Balia and Benars whik are
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under permanent settlement ag regards the Land Tar, and the
adjacent and sumilarly stuated districts winch are temporanly
settled, and, consequently, ure hable to periodical revision of
the Lnod Tax. In the former, 66 per cent of the cultivated
area has been brought under irmgation by wells, tanks, and
streams, and 1n Jaunpur alone 55,224 wells have been dug by
puvate capital, Buot m the temporanly eettled distijets only
between 16 and 17 per cent. of the cultivated area has been
brought under irngation from wells and other sources,
exclusive of canals If the tand under canals be added, there
15, even then, only a total of 22 per cent of tre whole
cultivated area of the temporamly ~settled districts under
srngation, as against 56 per cent 1n the permanently settled
districts, there being no canals ab all m the latter, Private
efforts, therefore, under these ecircumstances, have done far
more than all the aid of Goverpment, even ineluding the
maliong of canale The points here brought out are well
worthy of consideration, snd it bas further to be rememnbered
that anything which induces the people to invest money on
the land gives them a permanent 1oterest mn the continvance
of the English rule,

Avodanee of Next, all hindrances to and delay 1n giving advances must

delay tnpivine be removed, The Takseldars and others must know that 1tis

makivg epatn pot g matter of their choice whethber or when they will attend
to opplications, but that st 1s their clear duty to expedite the
ndvances A fawr interval must be allowed for an mprovement
to tell, before payment of nstalments 18 called for This done,
I am m favour of strict adherence to the rules as to payment
on the date when due, and I think that the rate of :nterest 1s
well withiu the caltivator’s means

Agam, repairs should be more promptly attended to , and minor

repairs, a8 also the management of the smaller tawks, should
be left to the willage tt lves, or to the Collector’s
authonty,

In certan cases, such ns that instanced, where s man, nfter
taking a faccaps advance for digging a well in rocky ground,
has failed to reach water, the rule might be relaxed :n his favour,
2f 1t bo clear that he has spent the advanoce 1z the endeavour,

Towteresrot 113 An amprovement might be effected 10 the method of dis
e posing of eurplus funds accrming from grants made for facears
aoother P“rpmtg
Vhen the faccars grant for any distriet has not been fully
applied for, so that a surplus is over, tlis surplus might well be
transferred to another district where the spplications ‘may have
excecded the onginal grant made for the purpose
Atlotatton of It 15 aleo worth the consideration of Local Governments whether
T eiate certan sum of moncy should pot be given annually to each
peadumet Collector or  Asmstant Collector, which he would be bound fo
expend an advances for wells or sumilar improvements  This nould
vot leave at 5o much a matter of choice a9 1t 13 at present with the
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district officer whether he will exert lumself or not m the giving
of advances for agricultural improvement

In the last place, I am strongly of opimon that some ghare in & shers In the
the admmstration of facears =1 ~rmnechn 1AL e b o b bow ) sdioiitnation
of the Provineial Agricultural 1 i . L
unwise to tale any step which -
the existing Revenue Authont -
ments, and, therefore, tne control and disbarsement of taccavs
advances could hardly be entrusted to the Provincia] Directors of
Agriculture  But, at the same time, the Director of Agnculture Too duty of the
18 the person who should best know the agricultural needs of his 3 tenel,
Province, and he soould be enjomned to give hus special attention to
the extended working of the faccars system, Further, he should
be empowered to advise the Revenne Authonties generally, and to
report on specific cases, exther of specal need, or of non observance
m the appleation of the funds which have been granted

It 18 o misfortune attending the position of the Director of Agn-
culture that he has no immediate executive power, but he should
certanly, I think, be entructed with the share in the admimstra-
tion of the faccavs advances which I have mdieated.
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114 Inwsmnch as differences 1n agricnltural systems are found ta
be largely due to differences in the facihties for water sapply
which are possessed by 1arous distriets Tmprovement in Agr enl
tare will be effected by any means which modify these existing
differences  Of thus nature are the extension of irmgation to dry
and precarions tracts, the carrying of canals to distniets which
have no other system of wrngaticn avmlable, and the digaing of
wells where canals cannot be brought  The agency by which such
work can be carried out 1s twofold The people can construct
minor works, such aa the digging of shallow tanks, the embanh
ment of land, and the making of wells of moderate depth  Dut
the carrying out of major works, such as the constraction of canals
and the formation of large reservoirs, can be achiesed only by
Government The efforts of the people should be assisted by
encouragement given to them by the State, and, in particular, by
the fuller and freer application of the sy<tem of faccar. advances

The Government and the Irngation Department have done a
great work 1n the past in pushing on irngation schemes which have
been of enormous benefit to the country, all that 1s wanted 1s to
continue the work I have shown that there s still great scope
for extended action 1n this direction  More particularly ean an
immense deal be done by making known ard bv populansing the
tacears system, and by providing for the more prompt repair of
tanks

The special work of Agneultaral Departments in this connect on
18 to make an ‘“ agnenltaral analys s * such as that referred fo 1n
the Government of India’s Resolution of December 1881, whereby
the reqmrements of each distnict 1o the matter of irngation may be
ascertmned, ns also the best means by which the improvement may
be effected In snch an engquiry the assistance of sn expert engincer
18 required, and that of a chermst may al<o at times be useful

RECOMMLINDATIONS

115 T recommend —

The extens on of Canals anl other means of Irngation to dis
tricts which are 1n need of them

The encouragement of minor works of Irngation by rendering
the system of fzecars advances more popular

The gmving to \gneultural Departments of a share in the al-

tion of taecars ad

The prosccut cn of Agriculturl Enquiry mn ord r te ascerian

the requirements of each d str et in respect of 1rrizat on
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CHAPTER VII. CHAPTER VIT
MaNURE, Mamves

116 Tars subject, like the foregoing, s _one of the very
highest 1mportance 1n a econ 1deration of Indian agriculture
and 1ts possible 1mprovement ater and manure to_ether
represent, 1n bnef, the raiyat’s chief wants. In some respects
tie latter 13 the more 1mportant requrement, for, whilst attea.
t1 n has already been torned to the supplying of water for
agricultural purposes, but lttle has been done towards giving
tne ryyal more wanare The reacon 1s, I beheve, that whereas
no one has doubted the value of water, and 1t can, moreover,
1n many cases be brought from outside and redundant sources,
the means of snpplying manure, on the contrary, do not appear
ready at hand, and there has been, and stall 15, ancertanty as to
the use and value of ordinary manures ench as cattle daug, bones,
ol seed refuse, mtre, ete This 1s primeipally due to a wantof 4y .ne00r
~ . - o {0 practical agrieulture spglicat an ot
. ttle manure loses any of feagetopract cal
. - 1t makes any difference jEqoltuen

how manure 18 preserved and stored , whether unne hagany value,
whether bones ought to be used 1 the country, or might be
allowed to go for export  Whle this 1s the case, 1t s hardly to be
wondered at that Government are not anxious to take up the
. - v = w oo “at of
.o ayone
e aule
. , con-

117. 1o Chapter V, when deahng with the question of the ymponance of
pos 1ble exhaustion of the soil (paragraph 50}, I quoted several mausre
tostanees 10 which reference 1s made to the importanee of manare,
and to the insufficiency of 1ts supoly for Leeping up the sols
feruility. Al o, 1n Chapter VI, (paragraph 102), the difference
tetween manured and unmanured land was shown 1 the case of
Ajmere, The following further examples may be given —

Mr Dicholson writes 1n reference to Coumbatore —

< That progress 1 possible cannot be doubted In sezsoms of serious

droight such as 10 the north east menso o of 1881 there were a few
*“acres of decent ¢r p on land assulutely similar and ¢ ntigoous to that
‘producing a most mf{ erop: and 1n ona case the cholum was almost equal

‘to that or garde land Tmis was stmolv dus to manwre ana the caref:
* cultivation of small area

Agaw, speaking of Erode, Mr Nicholson rays —

® No grestar esitrast aave betwee: garlen and ordinary dry crops can
¢ Ba ~ee1 than between the ordioary upland cropy especaily 10 a gear of
* puor tainfa 1 and the very aswe species of erop on a piece of newly reclaiwed
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114 I h as duff m ltural systems are found to
be largely due to differences in the famlities for water supply
which are possessed by varous distncts Improvement in Agricul-
ture will be effected by any means which modify these existing
differences  Of this nature are the extension of 1rmgation to dry
and precarious tracts, the carrying of canals to districts which
have no other system of wrnigaticn available, and the digging of
wells where eanals cannot be brought  The agency by which such
work can be carried out 1s twofold The people can construct
mmor works, such as the digging of shallow tanks, the embank
ment of land, and the maling of wells of moderate depth But
the carrying out of major works, such as the construction of eanals
and the formation of large reservowrs, can be achieved only by
Government  The efforts of the people should be asmsted by
encouragement given to them by the State, and, 10 particular, by
the fuller and freer appheatson of the system of facears advances.

The Government and {he Irngation Department have done a
great work 1n the past m pushing on 1rngation schemes which have
been of enormous benefit to the country , all that 15 wanted 1s to
continue the work I have shown that there 1s still great scope
for extended action 1n this directton  More particularly can an
1mmense deal be done by making Lnown ard by populansing the
taceary system, and by providing for the more prompt repair of
tanks

The special work of Agncultural Departments m this conneet on
1¢ to make an ““ agneultural analysis,” such as that referred to 1n
the Government of India’s Resolution of December 1831, whereby
the requirements of each district 1n the matter of irngation may be
ascertained, as also the best means by which the smprovement may
be effected In such an enquiry the assistance of sv expert engancer
18 required, and that of a chemist may al<o ot times be useful.

RECOMMINDATIONS

115 T recommend —

The extension of Canals and other meavs of Irmgation to dis-
tricts which are in need of them

The encouragement of minor works of Irngation by rendening
the system of faccart advances more popular

The giving to Agncoltural Departments of a shar~in theal-
mimstration of {oecars advances

The prosecuticn of Agrienltural Tnquiry m order to ascertarn
the requirements of each district 1n respect of irnigation
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used ahiko for drinking, washing, and irmgation purposes  Here,
too, the manure from cattle, the sweepings of the houses, ete, are
nearest at hand, and are available for the fields closest by, these
bemng aleo the ones frequented by the people for purposes of natme
As a consequence, 1t 1s hers that both water and manure are
most used, and that the nchest and best cultivation 12 carried on,
SUGAT cane, poppy, castor a1l besn, potatoes, and vegetables of all
kinds being grown  Thus 18 the mner eircle, or “ garden ” culture,
Next comes a circle lying beyond thig, but neither s0 much manure
nor yet «0 much water can be spared for at, and the erops, thongh
still good, are not 50 good, nor, as a rule, of such a remunerative
cbaracter, pulses, wheat, barley, and oil-seeds are more general

Next 1s  third or outer circle, which 1e only partly manured, and
only occasionally watered, and where enltavation 1s'still less high

Lastly, there may be a fourth or outlying part, never bearing more
than one crop a year, n summer crop one year, asd a winter crop
the next This land gets no manure and no water except tle
ranfall, and may be termed “dry” land Thus, one 1sable to
draw, as 1t were, successive rmngs ot belts round a willage, each
belt, ag 1t 3s further removed from the centre, indicating less 1u-
teukive culture, and also the close interdependence of water and
manure, The rent may accordingly varyas Ifound itdom a
village near Bilhaur, from Rs, 30 1n the central zone, to Rs 16
10 the second, Rs 10 1n the third, avd Re 7 m  the outlying por-
tion This was repeatedly pointed out to me by Sir Edward Buck

during our tour in the Cawnpore district.

It may be sad, generally, that manure goes first to the
“garden” land (watered by well), then to the * wet?’ Jand
(watered by “flow?”}, and what 1s over goes to the “dry ** land
(watered by ram only),

1t 18 not that the so1l was onginally different 1n quality, though
this may sometimes have been the case, theieby indueing tie
people to pitch therr halatations wheie 1t was best, but 1t1s
mainly the manure, the wate:, and the resulting ealtivation, that

! o ' " le use to extend

to back it up

. there 1s plenty

of manure, but 1t1s not made use of becauso there 1s not water

enough  Bengal, on the otl er hand, furnishes many wstan es of

an abundaunt rainfall, but deficiency of manure  As a contrast to

both these, Meerut and Hoshiirpur are examples of what ean be

done by a suffictency of exch, mght soil beisg largely used there

1n conjunction with well water ~Similarly, Amntcar and Poona

prove what can be done with canal water and manore Itisa

common saying that, 1f you give a resyaf water and manure he
will grow & crop even upon stones |

119 The Indwn cultavator shows by the money which he s Tod an extu
willing to pay for manure when able to afford 1t, ti at he 13 by 1o Tayof e
means ignorant of its value. Vwhen he burns the cow dung °fmsnare
which he collects, he does 1t, as a rule, rather from necessity than
fiom want of hnowledge of sts worth ~ That, shen be has manure,
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he ofien does not precovye 16 52, crmes i 4 ket adranizme ae,
bo~eyer, the rmult o f yonrmres,
Forer ety At Mshim (BrraYay) I frond thet Re, €3 2 zee wos qutean
Li Y rrlinacy 2monatto spend 1n masurs fae £re Srarden? erops
Even larger £1ms th an this ar expended over £efo! Tines, as mach
2s Bs. 259 to Re, 3% 2p 2¢e bemayr given ont 10 manare, swinla for
ginzen, supzr-rane, znd plzntace the cost fraquently gw- uo to
1 16022 zrre A cultivator thes graphically desmied to me
the ellect of masure cn the ginger crop ke wa» cn'uva‘icy, Le
£a1] —¢ 1 use mazure, and Sor 4 zrus eoma toezrh plant™ At
Poona, 28 mu h as Be 2,0 per aere 13 spent on manere for soza=.
cane, at Amntear, Re, 43 an arre for the potato crop ; at Ho-brar-
pur, Re, 60 an acre for eugar-cave
Nor e 1t 1n the quantity of manure alone that the Native offen
displays great forensht  He aleo often Lnows when to put 1t om,
and for whtek crop to useit, He knows that he must not ose 1t
on “dry?* Jand tut on “ wet” land, where 1t will decompo~e. He
knows, tno, the harm of usins fresk dung, and that st will attract
the winte-ants, and that they, in turn, will destroy the crop.
¥lanofyreent 180 I propose now to restew the different ways available 1n
uayur Indsa for manunng the land, and then to see to what extent each
manurc 13 made use of, to consider what relation its sapply bears
to the wants of crops, and bow the supply may be improved and
extcnded.
Catiemsowre 121, The most general manure, ahke m Indiz and 1n England,
18 cattle-manure, or, as made in Fngland, farmyard maoure But,
whilst 10 the latfer country 1t has to be, and can be, supplemented,
and even in part replaced, by artificral manures, this 19 not the
case 10 India, and eattle manure 1s the universal fertihicer and often
the only ons asamlbable, When, therefors, we find 1t the general
practice, even 1n villages, to burn a large proportion of the dung
from cattle as fuel, and when, on nearing avy town, we may sec
troopa of women carrying in baskets on their heads, the eow-dung
cnkes or bratrees, which they have male into cales and dried in
the sun, sve cannot but pause to ask onrselies whether the burning
of these cakes as fucl does mot imply a great agrienltural loss,
Some have maintained that 1t does not, for they say that the ashes
are sayed and used on the fields, and assert that s practically the
only thing of valuein the dung; others hold that, even if the
nitrogen be lost 1o the burming, the eattle are so poor,-and eo
sorly fed, that there s but httle mitrogen to lo ¢, for the dung
18 of very low quality, whilst even what 1s lost, 13 recovered 1 the
extra amouot of pitrogen which esists i the ramnfall m
India Such elatements as these have been made, even
tribe Tlutu recently, by men who, though not agrieultural chemsts
a fale themselves, have not hesitated to express boldly ther opinions
thewatonia on ponte which they were not able to miestigate for them-
* eclves, nor were qualified to pass judgment upon. And e
tt hos come abont that, from an ecrror ns to the amount of
nmitrogen 10 the rainfall, manv theories have been built up,
anl but lttle ral investigation has been done. 1 do not
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mean to s1y that Thave been sble to investigate the questron
at all thoroighly, but 1 have done so sufficiently, at least, to
satisfy mye<elf of the incorrectness of many of the theores
propounded, and to show that cattle-manure 1n India 1s not
the poor miserable stuff 1t has been represented to be, but
that it must, and does, lose avery great deal if 1t 1s burnt for
fuel, thus loss nef bewng recovered i the rainfall Even were
the latter to be the case, we should have a further diffienlty,
the districts of shght rainfall, where most dung 1s burnt (be-
ewuse wood 1s most scarce there), wounld get least mnitrogen
bick, fir the greater part would be transferred to the more
rainy and more wooded tracts,

To satisfy myeelf on these points, I obtmned, thiough the Myewa tovestt
kndne s of Mr R H. Elliot, of Hartchinhulla, Mysore (whom © ™
I was wisithng at the time), a number of samples, not only of
the solid droppings “of cattle, but of the urme and the
drainngs from manure heaps, also somples of the ashes of
the came dung after burming eakes made from 1t, samples of
Jeaves wused for litter, of castor ol refuse {castor poonac),
earth nut eake, etc I must not burdeo this part of my Report
with all the analyses, but, referring to the Appendix for these,*
I will now o1y give sufficient data to enable a comparison tole
mstituted between Eaghsh and Indian eattle manure, and to
establieh such other points as I may wish to demonstrate
lhe samples taken were sent to London, and aualysed 1n my
laboratory there The cattle dung was composed of the sohd
droypings  of lean woiking bullocks, taken when fresh and
put 1 a tin box, thus reaching me smply in the aiwr dried
condition  Analysis A 1s my own, analysis B s one by Mr John
Hughes, of ILondon, of the sandred cakes, C 18 2
standard apalysis of Eoglish farmiard manure, D 15 an analysis
by myself of the ashes loft after burming cales made from
dung ‘simplar in composition to tiat given m column A, Eis
an_analysis calculated from the results quoted 1n colummns A
and D

® For full snalysss se Appendies D, E F G, H, J, K
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Tasre VIII,

Anavyses of Carrie-uanuee (Indian) and Fanuvare
Mavere (Enghsh)

A ! n ¢
-_— — Dang of Lean Bondrled Farmyard
Cat Je-(d a0} | g, KENSE | ramure
[Alr dned ) {tod 82} {Ea,lish)
Mo stare 1853 732 2617
* O gun e ma ter 8328 6532 23774
4 M e al matter (ash) 116 27 46 553
100 00 10000 10090
- con Ly ulngnltra{en - 134 143 bl
I /mWmMon, 162 1t0 kil
4 contn piog—
1433 1562 18
ux 1a of Iron and alomlos ase - 42
108 198 138
M-xnes 1 -_ 5
Y agh 118 €3 €7
34 trace 03
yhmph seld 7 a4 31
qual to tl‘ bas & phosphate of lime 103 118 3
Tapre I\
Axarysts of Asaes of Cattie wanuee (Indian)
D E
Anbesof 100 parts of the
Catt ¢ mano o
Cat lermunare (Column A) w u g
P lpr x mat ly
(Ind an)
) pa ﬂl
eRer buralng of Avh hud o
Mo stare 201
oD rmamat @ 14 } &
D; 45 :!I on .na alumiva ;’:; 1 ::
e i H
. I+
& "e‘u::l.m‘: m""h £0°20 1608
100 O 2000
- eonu o Rid 034
v eqmi “:‘f.:m"“';‘ Baveof 1 - 5
eqmil o orrhaLe .
3 ‘:‘uulnmx r. o!; i of flee e 1]

Rerecences
Analysse B —Journal of the Socie'y of Arts, Vol xxxvim,
No 1,838, March2lst, 1690, page 411,

Analytss C —Johnston and Cameron’s Llements of Agnculturat
Chem: try and Geology, pages 316, 817, and 318
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v : ¢ *"  Tlughes, side by
' while the sun-

N the fresh dung,
yet, taking this mto account, the general composition of the
two matertals 19 very Suomlar, thus showing that my analyss A
14 not that of an erceptional sample, but of o fair” average one
This makes my deductions from column E all the stronger

Companing  analyses A sud C, the Indan dung has, 1t Indlsn eattle,
wll be seco, far less mosture, but, nsa consequence, the poor R
orgamc matter 1n 100 patts 15 very much hgher, “Lhe large
amount of sandy matter 1 Indian dung 19 noticesble, but m
other mneral tituents, notally phospl acid, 1t 15 quite
as good 95 English manure, while 1t has double the amount of
mtrogen, Thiss, of course, taking the two mnnores just as
they are used, and companng them weight for weight, but
to meet objection, even if wo suppose the Indian dung to
contamn, not 19 59 per cent of water only, but 6817 per cent
like the Enghsh farmyard manure, the amount of nitrogen m
1t would be 568 per cent, This 15 only a httle below the
65 per cent of the Enghsh sample, and that, by the way,
one of well made duny Therefore, whether we consider
them on the same basis of mostare, or whether we take them
as we really have to do with them, iz, weight for weight, the
emall value and iofetror quality of Tndian eattle-manure 1s
by no means bhshed In this it must be
remembered that the Indian dung1smade without hiter, and
13 mercly tho sohd droppings of the cattle, with more or less
earth wlhereas Englich farmyard manure consists of a quantity
of htter, as wellas of tho solid and lqmd excrements of the
cattle,

Now let us consider what takes place when the dung s SyEtiowese
bumt  Analysis D shows the composition of the ashes in 100 bumingit
parts, but, 1n order to institute a companson, I have added
column E This 15 caleulated from amalysis D, on the
assumphion (founded on analysis A) that 100 parts of the
ongnal dung will leave, after burmng, 20 parta (one-fifth) of
ash  In analysis A the nctual amount of ash was 2115 per
cent , 1n another analysis which I made 1t was 20 23 per cent
20 per cent , or one fifth, 1s-taken for the sale of convemencs
It will be seen that 100 parts of the onginal dung (amalysis A),
containing over 59 parts of orgamec matter and 134 paris of
nitrogen, lose, on burnmg, practically all the organic matter
and mtrogen The nitrogen 15 reduced from 134 to 034 per
cent , 1 other words, for every ton of cattle manure that 1
burnt, 291 1bs out of n total of 30 lbs of mtrogen (97 5 perorspereent o
cent ) ave altogether lost, o trosen s

In Clapter V (paragraph 59) the idea was fnlly combated
that this loss was made good by its return 1n the extra amount
of mtrogen supposed to be contaned 1n the ranfall

Mr Hughes, m the paper from which the analysis B is
talen, remarhs that, while the mtrogenous orgame matters
arc lost 1o the process of burmng, “ the mimeral matters,

@ which mclude the lime, potash, and phosphoric acid, remamn
Ta




100 Manure.

“1n the ashes, and if these weie returned to the land #e only
“Joss (the 1tnbies are my own) would be the 88 lbs of mtrogen
¢ (the quantity n one ton of manure), equal to 155 lbs, of
“sulphate of ammonia for every ton of eattleemanure so0
“employed ”’ But I would} point out *hat, even were this the
only loss 1t would 1mply a very coisiderable one indeed The
150 1ts of culphate of ammonia, putting the cost of the latter
at 127 per tom, would mean, even in IDngland, no less an
outlay tban 16s 7d to replace the mtrogen thus lost by
burning a ton of cattle-manure Hence the loss 1s not a
shght one at all, but a very heavy one, and, if 1t costs so much
to replace 1t m England, 1t cannot be a mntter of indifference
that so much mtrogen 1s lost to the soil of India by n wasteful
practice  But thishs not all, for there 1s auother pownt that
must not be overloel ed, 11z, that the entire value of the organie
(or vegetable) matter 1s lost iz the burming, and this 15 o
matter of no small moment when, as 1 have shown, soils in
India are generally notorously poor n vegetable matter.

Tioowanie  Nor even this alome, for dung has an important physeal

it i foence  ng well as chemcal effcet on the sol, and 1t acts asa retainer

RIS of mowsture Indirectly 1t may be said, therefore, that the
heat of India 18 mereised by the burnmng of cattle manure,
the soi losing the advantage of the moistare holding
material, In eome cases the physical or mechanieal effect
of dung 12 quite as great as its direetly manumal one Thus
15 not possessed by the ashes, and would be entiely lost n
the burning It 1s not necessary for me to pursue thus further
than to siy agan that the statements made as to the small
value of Indian cattle-manure, and the small loss that tales
place when 1t 1s burnt, are incorreet My analyses are, of
course, those of single stmjles onlv, but they were taken
quite 10 the ordinary course, nnd are confirmed by Mr, Hughes’
results 1 am, however, well aware that much more extended
worl and enquiry than T bhave lad Jeisure to moko aro meeded
before facts are established for India 1 the syme way as they
have Leen mm I ngland Nevertheless, 1 shall have shown by
these examples how very great 1s the need of careful scientitie
enquiry 1n_connection with sgriculture, 1n place of the con-
Jectures and theortes of the past

Cx t entorsdo 122 1 bave spohen of the practice of burning dung as beng
rotturnda g n gencral one, and so 1t unfortunately 15, but 1t s very far
e Stinee from beng s umversal practice among cultivators, pure and
N aitreeres etmple.  T'w uld go further and say that the fest cultuntors
don t burn dung except out of sheer necessity, and beciuso
they Iave nothing elee for fmel, and that, even amongst
sccond rate cultnators, a great majority will mot Lurn dung
af they e Lelp 1t. Perbaps 1n all my enquines there was
none mta which I looked more closely than this, s I had heard
ond read such diverse opinions about it, consequently, wherever
I went, T did my best to inform myszelf mpon 1t As the
resalt, I have no heatation whatever 1n saying that amongst
culfirators the reason why they burn dang s that they
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bave bo wood, and that if wood could be made cheap and
accessible to them, there would te an enormons increase I the
amount of manure avamlable for the soil I can instance place
after place which I have wisited and where no cultivator buros
n scrap of manure for fuel, or where the least possible quantity
15 80 used—genernally only a lttle to bol ralk € imiatore,
Salem, Madura, Gujarat {(Bombay), Nadiad, Hospet Hoch arpur,
and Meltan are cases 1n point It 18 where, as in the Norths
West Provinces, wood 15 dreadfully searce that the practice of
burning dung has grown into a habit, and I have been told by
people well acquamted with the North West Provinces only,
that the people will mever give up the practice, and riws! use
dung for tl exr cooking  But what I have seen i other parts,
where not & morsel of dung 1s used even for eookinp, or for
boling milk, convinces me that, 1f firenood were provided,
the cultivators would soon come fo Lnow the benefit of saving
their manure for the fields Those resident 1in willages, but
not themselves the actmal caltivating clases, will doubtless
continne to burn dung, and near a town thete will always be
the ;ndacement of realising something by the sale of cow dung
cakes flhe seller does not appieciate that the cales have
cost hun anythwg to produce, that they are really his erop
taken off his land, and he returns fiom the town happy with
the two annas or 8o of ready money which ke receives i return
for a donkey-loan or head load of cow-dung cabes If he buys
firawood, on the contriry, he hos to jay money away instead of
recewrtng 1t When, bowever, one gets away from the towns, 1t
will be found that manure 1s rarely a pirchaseable article ‘1The
reason why dung 15 used as fuel fou eoohing and espeually for
boiling mull,, 19, I believe, that 1t gives a slow fire wiich dues not
uced any attention, wheress a wood fire does There are alwo
1de s that cow dung imparts to the food a particular flavour
which the people like , but as I have said there are many places
which 1 have been to where cow dung1s not even used for this
purpose  Cow dung fuel 1s a handy form i which a Native can

[0 MR P N R I S Y ) - 1 -

123, I give some nstances, from my own observations and Ivsances i
from the reports of others, which bear out the opimen I have ™%
expressed

At Hoshrarpar thera 15 plenty of firowood and comparatively 1ttle dung Pavitt
1burnt the ealt vation here 13 by wells Visiing Rash da year Maltan
where the Sidhnai Canal comes I found that the caltivators do not burn
dung with the exception of a little for bo ing milk .

In the North West Prov nces es stated the scaroity of wood1s rerhaps, No th Waat
reater than anywhere else and 80 the burmng of cow du g cahes has lroviaccs
geccma from necessty almost alabt even among cultivators Dat what
19 mora frequently “the case 1s that for four months November to
February the raiyaf makes cakes for buroing snd d rng tle otler e ght
months “the dung 1 used ss manure Sometmes I have found thst the
ol es are mado d oy eight months mod that the manure 18 used for the
felds the remaimiag four, in each case the ramns determine the date for
during the rainy sesson cakes for fuel csunot be made
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Thus, a cultivator mear Cawnpore, belonging to the ciamar er leathers
dresser caste, told mo that he made cakes for thres months, and colleoted
dung for his fields the other mine months dating from April lst 1n cach
year An Akir (gostherd) mear Rura made cahes for fonr montls
{ November to February), but collected marure the rest of the time,
except a littlo which he burnt for boiling milk, and for his yipe (kookah),
aBrahman here told us that he burnt s littls donges he Eossnblycnu]d
A Kuachks at Cawnpore who had dog 8 well for limself, and pgrew vego-
tables largely, made eales_for eight montbs 1 the year, and burnt them,
but only because he had to pay so much mouey for firewond Ife was
10 the habit of buying the stalks of indigo and arkar {apulse) to ehe
%nt Insldfuel, and, 1n addition, he purchased the town-sweepings to put on

15 fields

3Mr Moens, 1n his Setilement Report of Pareilly, says,* thres-quarters
“of the avarlable cow dung of every villaga has to be consumed as fuel, for
“ want of weod

At Rasurpuy, near Auma, X found that manure 1s sold te other willages,
bnt“(he reason of this 13, that the village s m cattlo and not a tillage one
ats!

Travelling 1 Eastern Bengal, n the neighbourhood of Serajgunge,
I uome'd‘um the ;z:u;ml‘ practice smong the cultivators was, to have two

. good canlbivator wonld
of manurial walue i
* putn the dung-heap  Here Luere 1s plenty oL junple

Reports from Lohardaga, Falmsu, Pichusa, and other parts of Tengal
mymtbnt dung 1s “rot a marketabls erticle, or 1 “seldom bonght or
“gold *

I cannot give any instange from the Central Provinces in which dung
was not regularly burnt as fue! Bul, 88 1t 13 well koown, bere, if nuye
where, the soil requires no manuring, and one would accordingly expect
less cate in the preservation of dung

At Biawor, near Ajmere, soms dung 1s burat, and somo i kept for
mannre ‘lhe supply of water ¢ unfortumately, shart, and this prevents
as much wanure being nsed on the land 8s might otherwisa be the case

At Abmedolad, firenood 1s scarce, 1 costa Re 1 for four maunde of
40 Ibs each, and the teshimony of the cultivators 13 that they gather
wll the stally, ete, off their fields, and would not burn any dung 1f they
could pesaibly telp 1t. Poons 18 mnother plice where firewood 18 expensive
It has to ba carted between 30 end 40 miles, and then costs I's & a
cartload, whereas a eartload of cow.duvg cakes costs Ra 3, ond a
enrtlond of loose cow-dung Re 1 only It 1s not to be wondered t,
then, that the cales are burnt as funel instead of the wood The general
opinion expressed was, that 1f the price of wood were halved the cultivators
would not burn cow-dong, for rhey fully -mecmta its valne

‘The country around Nadizd 1« well wooded, and no Qkarofar Kunds {the
best cultivating esste) baros dung, not even for cookirg purposes
Menves s s0]d oot of the town 1o $he colurators, thep paying Ke 1 for
©0 maonds (of 40 1bs each)

Mr leyts says of Gojarft (Bombay) —*Ifers manares aro largely
“pged  Cow-dung1s not burat. **

It was, Eer)nys. . Madras that I found the strongest pground for
contlading that sclivators, if they bhad firewood m sufSziency, wonld
nbavdon the burning of dong ns fuel.

At Averashi (Coimbatore) the cultivators donot burn dung at all, lat,
on {hie contrary, they by 1t from the peopla who keep eatile, but kave no
fields themselves This 1 not beeaase of any plentifnlness of Growool,
but beeaneo by growiog hedges and clipping them, s3d by gathering sl
stilks, etc, the people manaze to tke out their stoek of fmcl mithont
baninz to burn ‘the dung  No cullivator st alem burns dang, atiooch
ttose who Live 1a the tomn anl keep buffalces will male vp eales for
Lurnirg  Tle same 15 iho caro ¢ Shigali

At Jlcopet thete fs plentvof wood, 4nd conssquently dung i« not barnt,
excert Just a little for boabog muk.  Firewo d ot Llnnsar (Myeore) Las
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Thus, & cultivator near Cawnpore, belonging to the chamar or leather-
dresser caste, told me that he made eakes for threa moatbs, and callected
dung for kis fields the pther mine months dating from April 1st in each
year  An Akir (goatherd) nesr Rara wmade rahes for fomr montks
{ November to Febrmary) but collected mapure the rest of the time,
except & littls swhich he burot for boiliog milk and for lns ppe (Xoolak),
a Brihmen here told ua that he burnt as 1ttls Jdung as he posuibly conld
A Kuchhiat Cawapore, who had dag a well for Punself, and grew vegoe
tables Jargely, made cal es for esght montbs 1n the year, and burnt them,
but only beeause he had to pay so much mouey for firowood Do was
10 the habit of buying the stalks of mdige and ardar (aple) to eho
out l(‘;"ldfud and, m oddition, he purchnsed the town-sweepings to put on

18 fields

Mr Woeny, 1 his Settlement Revort of Parailly, eays,’ thres guarters
“¢of the avallablo cow dung of every villaze has to Lo consumed as fuel, for
¢ want of weod

At Rasurpur, near Aima, I found that mannre 1s s0ld to other willages,
but the reason of this 1s, that the village 18 n cattle and not a tillage one

atal
Travellog m Ewtern Dengal, mn the neighbourhood of Serajgunge,
I notieed_tlat the peneral practice nmong the oultivators was, fo have two
heaps of dung, one fer fuel and one for manure
Alr Sen writes of Burdwan —' In Beerbhoom no good coltivator wonld
‘think of nmng his cow dung as fuel Fverything of manunal walne 1s
* put 1n the dung 1 ea) Hero there 13 plenty of Jongle
Peporty from Lobardaga, Falamau, Pichast, and other parts of Tengal
guymthne dong i3 “rot & marketable srticle, or 15 “seldom bonght or
¥ 5ol
T cannot give any mstance from the Ceutrs! Provinces 1n which dong
was not regularly burnt as fuel Bui, as 1t 15 well hoown, here, 1f any-
where, the roil reqmwes no moanuriog, apd one wonld aceordiogly expect
less care 1n the preservation of dung
Diawar, near Aymere, some dung is burnt, and some i3 kept for
manure ‘lhe sapply of water 1¢ unfortonately, short, and this prevents
as much wancre being used on the land as m ght othermize le the case
At Ahmedatad, firewood 1s searce, 1t costs Ke I for four maunda of
40 Ibs each, and the teshimony of the cultivators is, that they gather
all tho etallis ete, of thewr fields, and would not bum any dung if they
could pessibly help ik, Poona s avother plice where frewood 1s expensive
It has to be carted between 30 ond 4) oiles and then costs R 5 &
cartload, whereas a carlload of cow.dung cakes ocosta Wa %, and n
cattload of looss cow.dnng Pe 1 only 1t 38 not to be wondered at,
then that the cakes are burnt as fael instend of the wood The genersl
opinion expressed was, that if the price of wood were halved the cultivators
woold not bora cow-dang, for they fully sppreciate its value
The eountry aronnd Nadiad 18 well wooded and po Charotar Kund (the
best cultivating easte) burps dung  not even for cookirg purposes
Manure 18 sold ont of the town to the cultirators, they payiog Le 1 for
20 maonds (0£401bs ench)
Mr Jeyts paye of Gojardt (Dombay)-—*Iers maunres ore Jargely
“ueed  Cow-dung 13 not burnt *
It wag rvh-pa. i Madra tkat T found the astrongest ground for
cenel::dln;\: that ecltivators, lf’ they had firewood m saffiiency, would
SN SR G e A
" . =1 = donot burn darg at al), Lut,
[ I who keep eatile, bat Fave po
. ' .- any pleatifnlnes of Growood,
but beeauce by growing hedges snd chpping them, mad by gatherns g sll
stalke ete, tEe people mapage to eke ont ther steel c{ fuel wthont
bar oz to burn the dong  No cultivator st Ealem borns durg, sMtooch
tiowe wlo liva 1o the town and keep bofialces will male up eales for
Lurming  The same 10 the ¢ate a* Shipali
At Heepet there {s plertvof wood, end eonsequently dung janot brrnt
excert joat & lttls for toiiog muk.  Fisewocd st Honsar (Mysore) has



Manure Cakes 105

Kardos or Safflower /7 «**  +4 45> ™ 2 ed, Mustard
seed, Niger seed Cotton seed
The seeds of the as Pongama
gladra, Bassia lalifolsa (the Makua tree) and Melia Azadirachtn
(the Neem tree) are alco pressel, and the refuse 15 employed
a8 mantre, chiefly in the coffee districts  Most of these seeds,
after expression of the o1, are also uced pumanly for feeding
cattle, aud sccondanly for mannre

Castor a1l 19 a plant grown very largely 1n Goja~ét (Bombay),
and 1t i1s a common sight to see 1t fmnging the felds in tie
Noith-West Provinces, aleo 1n Bombay and Madras  In Mabm,
where, In consequence of beavy and continuous rae, 1t 18 hard
to preserve cow dung, castor refuse, obtmned from Gujarat, 1s
used to a su-prising extent foi the more expensive crops Thus,
for Jefel vimes, from 9 to 12 tons of castor enle per acre
costing Rs 280 to Rs 380 will be carefully apphed 1n handfole
round the base of the plants, 1n some 15 to 20 separate doces
for ginger, sug , and pl lesser , but s 11l
costing from Rs 60 to Rs 160 per acie, are used  Castor refuse
18 also employed at Poona, Burdwan (Bengal), Hosliarj e~
{Punjab), and elsewhere, but 12 many places 1t s merely thronn
on manure heaps or else burnt as fuel Ifs cost varies fro
Rsg 20 to Bs 35 a ton An extens ve use for 1t 1s founl in
the coffee growing dustriets of Coorg and Mysore, where 1t a»
known as castor povnac

An analysts wheh I made of a sawple of castor poonae from
Mysore showed 1t to contamn—

Per cent,
Nitrogen . . . . 452
equal to Ammonia . . . 6 49
Phosphate of Lime 2 88

Accordingly 1t possessed manunal properttes of dener
valoe

Giugelly cako 15 often fed to cattle, and 1s also exprre
Earth nut 18 grown mostly 1 Madras, aod _especally in &,
Arcot, 1t goes mainly for export Rape seed anl Mustard 4,
are similarly exported Niger eeed 15 not largely growr, {
yiella 8 good hurming ail, and the tesidue 18 uyd es Lud 4
cattle Lincced 15 almost entirely an export erop Cott 1 4.,
1 gererally fed locally to eattle The other scols m ni,,
have mostly only & local mgmficance , but from the figr o ..
the Aakua tree (Bassia laiyfolia) a spint 1s obtoined 1 -
tillation, the spent matenial being used as food for eattle
frust of the Makua tree, when allowed to ripen, contains o
seed from which o valuable a1l 15 expressed, and the revdue ;‘
s mauure under the name_ Bamsigeake  For the particulyrs
ns to the varous oil-seeds I am mainly 1ndebted to Dr ¢, )‘
Analyses ol several of the varieties of cales are Eivea
Apjend x *

® Sce Append ces J and b

Castoresse
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the neighbourhood of towas and villages for the purpose of
 parching ’ Lram

I believe that in these various ways of green-manuring, the
phystcal \mprovement of the soil 13 an maportant pont At the
same time 1t shows that the value of vegetable matter, as an addi-
tion to the soil, 18 not neglected by the raspat, nlthough eome
would mamtain that its los> 1 the burmng of cow duvgis of no
avcount.

131. Associated with the use of twigs, leaves, ete, for manure
1s the gystem of seed-bed coltivation termed ra6 * This gystem s
employed mawly m the Bombay Fiesideney throughout the
districts of heaviest 1aunfall, but 1t 19 not unl nown n parts of
Bengal  The crops for which it 13 chiefly used are nce and o
millet called ndgls (Elewsine Coracara), The word rab hterally
means ““ cultivation®”  The process consists in heaping on the spot
selected for the seed-bed succesmive layers of cow dung, trec lop-
 ngs, shrubs, leaves, and grass, with earth on the tap to Leep all
down , the heap 1s made about three feet high, and then the whole
13 set fire to,

As regards the advantage, still more the neccssity, of rd%,
there havo been continuous contentions between the cultivators and
those who have supported them, on the one hand, and the Torest
Department on the other, the latter maintainmg that the practice
15 & wasteful one and that the lopping of trees mjures the forcsts
greatly, In 1685 a Forest Commission twas appownted in Bomlay
to enquire into the matter, and M1 Ozarue, Director of Land
Recoras and Agren! , Bombay Presidency, ducted a number
of experiments, which, thyuzh not abeolitely concluaive noc com-
plete, weut far to show that the raryat in rab areas was adopting
the only ready means by wnch he could caltivate lus nce erop
with profit Great credit 1s due to Mr Ozaupe for the energy
shich he showed and the live of engwiry he adopted. He pointed
out that there ave defined limits to raf cultivation, eiz, the dis-
tricts where rawnfall 1s very heavy and also continnous Tor ex-
ample, ra exists 1n the Koolan, wherens 1n Dharwar, where the
rawnfall 15 less hea ¥, 1t does not  Similarly, rab 13 not used
where there 18 tank wrugation, for by the mid of the tanl the seed
can be sown before the heavy r 1us come  Mr, Ozanne’s expen-
ments also showed that brush wood and shrubs when used as rdd
matorinl give Just as good results a8 bou_hs of trees do, and that
there 13 nothing 1n_the rasyat’s belief 1 the superior virtues of
particular hinls of trees ~ Cow dung (which the raigal prizes
most for ra’) gave the best results of all, the supply of it1e,
however, liouted, but, with theaid of brashwood, shm{:s, and grass,
the cultivator ean male up the necessary amount for burmng.  In
this way the Forests had, op tothe tune of the enquiry, been of
great u%e to sguenlture,

1t 15 undispated that ransplanted ricn gives far and away the
be<t rotuen, and that only the finest Linds of rice are so sown. At

Sceefootno ¢ [a,e 27
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Igétpun, where, owig toscarcity of rdb matemal, a gaod deal
of rice 13 grown from *¢ sprouted * seed (the seed being allowed to
soak for two diys 1n water before sowing), the ont-tnrn 15 not so
good as at Kalvan where edbprevals  If ceed 15 ¥ sprouted
and sown, but the ram does not then lnst, the seed 1s wnsted, but
rabed seed 15 Dot put 1n the seed-bed nnwl the rain netually comes,
The assessment of the land has of late been lowered at Igatpur,
on account, :t1s believed, of the difficalty i getting 46 matenal,
and the covsequent lesser vield of 1ice  Rice though aquatic, can-
not, stand 1mmmersion, and 1t 18 noticeable that where rddis practised
the seed bed 1salwavs on elevated ground  Rice cannot be sown
1n the wet, a8 1t would rot , this accounts for rdf bemng used at
Mahim, wasmuch as, apart from the duflicalty of preseiving the
cow-dung 1n such a chmate, 1f 1t were put on the ceed-bed 1t wounld
tend to hold the mowsture all the move By burming the dung on
the land a drier and more porous soil 18 obtained

At first sight, I allow, one would conclude that the practice Thesdrnisee
must be a very wasteful one, but the fact that 1t1s carried on by
ravyats, such as those at Mihim, the excellence of whose cultiva-
tion excited my highest admiration, obhiges me to conclude that,
though I cannot explain why 1t 1s, yet ¢f 12 the one way 1 which
the cultivator can grow his nice to best profit I cannot beheve
that men who annually N
do 1m the purchase of en
for rab 1f they had not § ..

Vest plan to adopt  In other words, I am content to learn from
puactieal expertence, and to endavour to explamn the science from
the practice

It 1s not at all unhikely that much of the benefit of rd 1s due Possivle ox
to the change produced i the mechinieal texture of the soil by P ***°
the burming which 1t undergoes Tlis results in the liberation
of some of 1ts dormant coustituents, and the supply of ready-
formed food for the plant, which, et this stage, needs to be
quickly forced on, then, again, the addition of mineral matter from
the matenals burnt must conduce to the richness of the sail, and,
while supplying plaut food, would, at the same time, render
the soil porous, 50 that 1t would rot retain excessive moistore,

25 waght he the case weia nifural mannre ar grean leaves tn he
used  There 1 a further possible benefit 1 the destruetion,
‘through burming, of any weed seeds which might chole the
rice 1 ats early stages 1 find 1t stated in the Lobardaga
Agrioultural Report that «—

“*for paldy nurseries an mary patts the mavure heap is ret on fire first,
€ 1) o motive being to kil prass seeds, which where the rorl 18 poor, Would
s germinate and kill the rice, bat thisis not done 1n Five Pargauas, since the
% 1atd 18 fertile there mnd the young crop grows up strongly enough to keep
*4the weeds 1n check, *

This nstance from Bengal may afford a posable explanation of
what takes place in other parts ~ The whole subject of rd6 18 an
1nteresting and important one, about which there 15 still much to he
learnt, and on whioh the scientific agriculturist may usefully worl.



Manurlng by
ailt or by golle
wiztng

6 1t from rivers,
streams and

Eoll mislng

110 Manure

132 Another system of manunng s that by using mlt, tank
mud, ete, or by the mixing of smls of different charaeter, i order
to wnprove the texture of the land

Vast areas 12 Bengal are annually renewed natarally by the alt
of rivers, and there are 1n the Punjab, for example, near Guajrat,
stretches which are covered yearly by the et brought down by
mountain streame  In the Jhelum and Shahpur distriets, at the
foot of the Salt Range, there are sumilar tracts ; here the fields
are first embanked, and then the flood water of lull torrents is
turned to them through an opeming in the upper end of the em.
bankment  The water 1s allowed to flow 1n untit thoe field 15 con
verted nto 2 pond  When this dries up, acrep 3s sown, and re-
quires no further watening or ram. In this way the wheat-growing
areas of these districts are formed, and o manure1s used or nceded,
the coming of the eilt supplying more fertibsing matter than many
manurings could

In Behar a large proportion of the land 1s mundated, and the
sol1s wached from the higher to the lower land, the latter
consequently not requiring manure

Jute growing 1n Eastern Bengal 13 carned on by the aunnal
renewals of st from the rivers, and where 1t comes no manure g
needed at all

It1s found that wherever there 1s ailt the razyat does not value
ordmary manure or tahe trouble 1npresesving 3, he looks for
the silt to come 1nstead

In the casa of mlt laden cannls one reason for the excessive use
of canal water 1s, that the more water that 1s used the more silt s

* * en known
The use
, nd forre-
CLUIIUE LG LEWEL, BAS UEsll leuuvaw \Of pa ay apu 15)

Great distinetions are drawn by the cultivators between the
mvers and canals which bring mlt and thoss which do not  lhus,
the Sutlej 1s a snow fed niver, and briogs sand rather than mud ,
thesilt of the Jumna 15 considered fertihsing, that of the Ganges 1s
not. .

- LR} T

- - N ' sughe
’
. yoing
. one
Jute

pond

At Nadiad {Bombay) I noticed another Lind of “sal mizing
Tere the fields are all surronnded by hedges growing on em.
pankments When 1t 1s required to turna field mto a miece field,
the topsoil 19 thrown from the centre up agmmst the hedge,
thus making an embankment, the level of the field 1s lowered
thereby, so that the ramn water, when 1t falls, 1s held up and
scahe the soil thoroughly TWhen, wn tarn, the field requires to
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be manured, the soil 18 thrown baek from the hedge side on to
the field and 15 <pread over it

133 Nitre or saltpetre (mtrate of potash) 13a ealt with which
the soil 1 many parts of India 15 1mpregnated, and the maim-
facture of mtie, together with some common salt Ly a somewhat
crude process of extraction and punfication, may be seen very
frequently, Though the fact 15 widely distributed, 1t 1s
m Bebar and the North West Provinces that most nitie 15 made
The earth around the remamns of old willages 18 specually found to
be thus impregnated ‘The accumulatious of the salt 1n all prob-
abihty have ther ongin in the natural process of mtnfiedion
(production of mitrates) which the sohd avd hqwd exerets of
cattle and men, ns well as vegetable and other refuse, have under-
gone, Wood and other vegetable ashes supply potash 1n the form
of carbonate of potash, which then combines with the nitrates,
producing mtrate of potash The potash 1n the soil 1tself, more
especrally when the soil 1s clayey 1n nature, 1o doubt, contrbutes
also to the production of mtre ~ Thus explanation accounts for the
mitre containing earth being focnd mainly where hatatations for-
merly stood.

The men who manufacture the salt know by tasting the earth
whether 1t will pay them to worlk 1t or not

Nitre 23 a manure 1s but little used, owing to its hiygh price
TLxpeniments at Government Farme have shown that 1t givesa
considerable 1ncrease in the out turn of cereal and other crops,
but these experiments, like eeveial others, have not been conducted
with o view to seeing 1f the extra return would pay for the ex
penditure, and f there be a likehhood of the rasyaf availing hime

Niire or asit
petre

Ite method of
formation

self of the manure The pnee of erude saltpetre vares in Behar py,

from Re 1 As 8 to Re 3 per maund (of 80 lbs), but the lower~
pneed lind would be very impure  Generally speabing it may
be smud that its cost locally 1s” s 23 to Rs 3 per mauund of 80
lbs  'Thi¢ 1s the price at Cawnpore, also at Salem (Madras) In
Gujarat (Bombay) mitre costs nearly Re b for the same weight,
oud dehvered at Caleutta, the price1s from Re 5 to Rs 6}, accords
ng to quahity

The price of saltpetre accordingly, puts 1t quite beyond the rerch
of the ordinary enltivator, and 1t 15 only 1n the case of crops which
Yring inn large monetary return, such as sugarecane, colfee,
{obaceo, op1um, and 1ndigo, that 1t bas any chance of bewng used
m the country  Thus, 1t becomes slmost exclosively an article
of export, principally to the United Kingdom In Coorg, among

the coffes planters, & small amouut 1s used as manore  Ocersion g, ,, —

nlly, too, the Natives will use the nitre containing earth itself as
a manure, spreading 1t round the base of the sugar-canes, ete 1
eaw the carth bemng used for canesat Hoshiarpur, and also for
wheat at llissar  An eforescence of mitre often nppears on the
walls of houses 1n villages of tha North-W est Provinces and Oudh,
ns well ps on the earth around them, it1e then scraped off and
used as manure

Reference has been made in the last chapter (Chapter VI, para.
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graph 99) to well water which is termed £Zara by the cultivators,
and which 13 beld in special repute for tobiceo-growng, Nitrates,
a3 I have shown 1n the aunlysis there quot~d, hold a very promi-
nent place 10 the composition of such waters, althongh, 1 that
mstance, rather to my surpnse, T found that they eusted as soda
and not as pofash salts. It 1s goite possible tbat mitrate of

tash occurs i other cases, but the subject needs more complete
1ovestigation, Iun snother instance, when at Avenashy, I noticed
s white erust on the soil, and the cultivator smd that it was pres
judicial to hus sugar-canes; he added that it came from the well
water, He did not grow tobacco here because the water was
not of the kind of brackishness he liked, As far a3 I could tell
from a cursory examination, the saline crust cn the soil was
sulphate of soda, but whether 1t came from the water or from
the soil no one could tell me, I only mention this to show that
ihe Native clearly diserniminates betivean the properties of differant
waters, though he does not Loow whence they arce, and aleo to
ghow the amount of useful work that could be done by a chemist
who would 1nvestigate these various points.

Other sources of potash are wood ashes and the ashes from
burnt cow-dung cabes, theee, as we bave seen, are not wasted, but
generally find their way on to the manure heap,

134 Lame 1s seldom, 1f at all, used nsa manure, Nor, as we
have seen m Chapter V (paragraph 63}, 19 1ts use generally re-
qured, the soils of India, as a rule, contanmng a sufficiency.
\Vere there to be need of its speenl application, an abuodant
supply would be found 1 the concretionary limestone Lnown as
kankar, which 1n so many parts underlies the soil,

A further supply of lume, 1n another form, 13 available from
the vast beds of grpsum (sulphate of hme) found in the Salt
RBange m_the Puan)ab, which are capable of suoplying almost 1n-
exhaustible quantities of hme, Some experiments that have been
carried out seem to pomnt to the posstbly profitatle use of gypsum
as a_manure for mdigo, avd enpport for this may be found in
ot * b “ ° r. Indigo, Like

soils of Coorg

lack of hme

ould, T am con-

, " . o, , reports to me

that lime, where put on, has dome good ~ Urfortunately, 1t 15 m

these parts that lime 1s hardest to procure. 1In Coorg and Mysare

2 compost for coffee 15 made out of the pulp from the coffee
berrzes mized with hme, soil, ete.

135. Bomesare practically the only source of supply of phos-
phates to the sm! = Small guantities_ of spatite and phosphatie
podules were found by Dr. Waith and Mr Parsons at Mussoo-te
{North.West Provinces) m 1884, and by Dr Warth, 1n the
Eocene of the Tastern Salt Range Coprohtes bhave been dis-
covered 1n spots w Last Berar and the Upper Godaver: district
m Hyderabad, but nowhere 10 anything hike sufficient quanuity to
be profitably worked  Nothing else that I hnow of 1 the way of
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12w phesphutic matenal for manufictme o manures has been
found m India
Fish manme, which may be considered partly a phosphatic g, mepre
mauure, 15 prepared 1n parts along the sea ceast,sueca as Man-
galore (Mysore), and 15 trinsported 1nland within certan distances,
b 1ng used alwost entirely by the coftee plauters of Coorg nud
Mysore.
1 pas now to the mote inportant conuidetrlion of the nee «f
Lones,

136, Bones, as 1s known, are very extensively exported from Homes
Tpdia, and are but little used 1n the conntry itself, The gnestion
Vo - e .

‘

the trade 1 and uce of bones  The gene;nl reply recerved was
that the export was an mereasing one, that the trade was carried
on entirely Ly Duropean eapital, and that the actual eollection of
bones was doue by Muhammadans and Jow-caste Hindus, that
was prineipally confined to di fucts served by ralweys, and from
illages wathin an easy distance of the line, and, lastly, that bones
were not used by the natnve agiicultunsts, It 1s estimated that
60 milhon eattle die or are slaughtered anoually 1w India  The
«xjott of ludes and skins amounts to over 30 million yeaily, though
the number s not an 1ncrewsing one, for moie raw hides hune
been used 10 the countuy atsclf of late In1888 »9, as also 1n 1889-90,
64 million raw hides weie exported from India to foreign coantues,
14 milhon dressed hides, 4 million raw skins, and 19 million dres ed
shins  Whether taken from the number of hides or fiom theestimate
of the eattle that perish, 1t1s evident that there must be a very
large supply of bones avulible  Hindue, however, betng largely a
nou-meat-eating people, 1nd regarding the hones of cattle as those

.

s - J 8
the ammals mny happen to die, or are thrown into ditches (nullats)
ind ravines and lelt there It has also to be remembered that
India v A L L TS o
and, -
break v . - PN
upn the collectioa nnd exjort of bones, 1t has 1ucreased and 1s
still increasing  Almost the whole amount collected 1s <ent to the
United Kingdom, whare the use of bones, either raw or else manu-
factured wto artifieal manures, 1s valued highly. 1he exports of 4pagn
Lones from Indin have Ixen, mn round unmbers, 48 follows :— cxporied
Year Tons Year Tons.

18NS . 18,000 lu87-88 . « 26,000

1585-86 . 22,000 18+8-89 , . 35000

1866-87 . . 18,000 1889-90 . . 44,000

Of tlus total, abore one third goes from Bamlas, somewhat less
b
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from Ksracli, snl almest all the rest from Bengal (Calcutta).
Madms exports onlv a small amount, and that mamly to Cejlon
The total value of the exports 1n 1550 99 was Re, 24,27,4%9 Out
of the 44,000 tons expirted 1n 1359.90, cloce upon 40,000 tous
went to the United Kingdom, and 2,200 tons to Ceyln  Thus,
the trade may be cousidered one almost entirely with the United
Rangdom, and yet, despite this large influx of bones, 1t amounted,
0 1888, to ouly about one fonrth of the total amount of boues
used avnually 1o the United Kingdom,

Tor the statistics here given I am rndebted to Mr, J E. 0’Conor,
of the Finanee Depatment, Government of Indis, and to Mr, H.
Vies, of the Anglo-Continental Guana Works, London,

The collectors of bones are mestly cocles of the Chamar easte,
The benes are roughly broken with a hammer, conveyed to the
nearest #att n, and thero left for removal by traimn.  Bones may be
sn lying m hewps ata great number of the stations along the
rulway routes and waitins for removal to Caleatts, Bombay, aad
Kaesehi - Vallages wathin a 20-mile radins of the line bave Leen
pleeady 1 ed of any accurunlated stores of bones, but collection
of fresh bonea goes ou, nlthough 3t does not as yet extenl maoch
boynd this tumt, The collection of bones 15 thus o Lmited one,
but, na rmlnay facilitics ncrease, so wallzt spread  In Bengal,
where o damp, hot (limnte provals, bones seldom lie long on the
pround, but dm‘»px ar witlun a couple of years; m the hot, dry
plans of the Nirth West, on tho other hand, they get desiceated
ad blowhed, aud may thus kast a jong time and accumulite, Those
necumulated stores, however, ke now, for the most part, been
ulrendy enteied off,

The & Haclion
of tvaws,

Pt preee 4 197, 1 will now convider what stands m the way of bonesbomg
iﬁf;"":" w atihsed w India foe agnenltural pusposos.
In tho fiet ) lace cumes caste prejudice,
Lowarer, will giad 0t Tt
will not weanple . . .
w0 In the husnes ) '
the diflciout sampl s congd vt 0y a Liason
Rooinlly, the salee of Lones for agrigultural purposes hss not
At e dotndiely  shown os vepards ladia It seemsy  hard
to lulive that thore should so long have been this available
mogreo  f e, and yob that the raiyal everywhere should
Jiwe Larn guito igmownnt” of ats use, o utilices most of the
Dt jale t!mt bo hae at land, and evon ns regards those which
pafitl 0 hon pravonted lam from nsing largely, mghi-soi, for
untar oo, Jin da yorfoetly well aware of thewr fertising value,
Wat it I not a0 with regurd to bones, not have the experiments
conduoted on the Oovernment aims at Cawnpore and Nagpur
supcoded i ostallishing tho value of bones, nor i showing
thut 4t would yay the ratgat to colleet and use them. I do
not eny that the enquiry 18 completo, but 1t is clear that the
Lenefit of bowe tmanures s not of the marhed nature m Tedia
that it be, beon found te bo 1 some parts of Lugland, When

@ iedutier B The mfluence of thes,
M

TR
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looking for a possible explanation my attention was drawn
to analyses of Indian soils ~AsI have pornted out in Chapter V
(parngraph 6€5), these, as a rule, coulain consderably higher
percentages of phosphoric acid than most English sals do
Now, phosphoric acid 1n the form of phosphate of lme 15 the
chief ingredient of bones, and the one for which therr use e
sgricalture 1s prized. Agam, 1t 1s necessary to point out that
bones, or even bone manures, are not of wntversal benefit even
i England, on ome lands, and in certain pacts of the countrv,
there 15 nothing that does s0 much good, m others they and
the money paid for them are thrown away, and quite as good a
result would be obtained by using the cheapest mneral euper-
phosphate  No practical farmer and no agricultmal chemist
has ever yet been able to determine exactly why or when tlus
19 the cise, but 14 remans a fact that the application of bones
has real 7 to be made expenmentslly at first 1 order to see
whether "they do good, then, if they do, they generally pay
well  But exch man has to get to know lus land, aud to learn
by experience whether bones aie good for it or not

Now let us take the practwoal dufficulties apart from caste [9) fieotty ol
prejudice, and let us suppose for the moment that the value of xeeptor
boves 1n India had lLeen proved The wholo export 1s hitle
more than one fonrth of what the Umted Kingdom anaually
requires  \What would this amount to, thetefore, if spread
over the whole of a vast continent like India? It would not be
much more thao a drop 1n the ocean!

Again, while 1t may pay 2 tradimg firm to send out col-
lectors of bones, 1t does &0 only along raleserved tricts, and
within a certain radius, We have to see how the ratpat would
bo affected  The death of one of his cattle 1s, happtly for him,
not an every day oceurrence, and when 1t does happen, 1t 1s
only about 20 seers (40 Ibs) of bhones that are yielded. What
18 the rasyat to do with these? Isbe to store ther until another
of hus cattle dies, and so on, until enough are accumulated to
make 1t worth hns while to break them up and manurez field
with them? Or 1s he to roam over the wastes and ravines snd
pick up swole bones? If the use of bones 1s to be general,
there would be others doing what he does, aud how far wounld
the boues go tien? He would, sgan, find himself 1n competi-
tion with the jud agents of exporing firms, as soon as the
extension of rmlways or the difficulty of getting a sufficient
supply of bones near at hand had obhged the search to be made
furtber abroad It must come to it, I think, that ibe most
that the rasyal willdo will be to throw the boues on to bus
manure heap, even if he takes the trouble to do that

Neoxt, there 18 the diffculty of prepanng bones for pee () fifeslty of
Suppose the ratyat were to collect o suflicient supply and far e
to keep them separate, how would he {;repnre them for ute?
Some Lind of gruding 1s necescary, or the bones could not, so
experiency tells us, bo used to ndvantage  Unlees bones be
ground {o n costee meal, 1t 15 1mpocmble to secate their proper

8a
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distribution over the area to be manured, nor can the forces of
nature 50 easily art on them and disseminate tlem throughout
the soil as plnt food, The old 1dea m England was, that bone
was a capital manure because 1t lasted well, especially 1f after
a number of years a piere of bone rould etill be found 1n a field
this 1des, bas, very rightly, given place to the more screntific
one, that a profitable retuin must be the one winch 13 readily
reaped 1 the crop and not wmerely stored up in ile earth.
Accordingly, the fineness of agucuitural Dbene.meal 13 now
msisted upon The raiyat, however, cnot affird to pay for
a bone-mill, and he has no really avalable means for reducing
the Dones to a small eze  On two occasions I have seen
boves betng brohen vp by band, tius happeaed on the estate
of Mr. Sabapathi Mudlar at Bellary, and at the Seebpore
Experimenta]l Farm, Caleatta At the former place women
were employed 10 pounding the bone, and I was told they
wculd make 100 Ibs of bone 1nto meal 1n a day. At Seebpore
three men using a dhenks, o1 hind of lever hammer worhed
with the foot, made 20 seers (10 lbs) mto meal m 5} hours,
Tt 1s possitle that if the value of bones be cleaily chrwn, the
natsre  culitcators may begin to break up the bones that he
near at hand, but that the practice will become s general one,
or that, 1f a general one, 1t will be capable of supplying the
manural 1equirements of the land to any great extent, Iam
1nchuoed todoubt
Proape ts of It has been suggested that bonme-rmlls mught be started
e e PEi2 1, up country, and the bones be sold to the rasyaf rather than
Todisdteelf  gent for export, but then comes 1n the raryal’y difficulty, bis
want of capital He has seldlom money to pay for manures,
especially those the value of which he 1s not convinced of.
And, 1 any ease, the whole matter would be one of market
conmderations  If there 1sa constant and inereasing demand
for bones, the price of which i Caleutta 15 now from Rs 40
to Rs 45 aton (say 8/ to 82 1bs a fou), they can only be
Lept 1 the country if those who are likely to use them are
willing to pay as much as this or more, and where 15 the money
to coms from? A tea planter, or a coffee planter, perhaps,
may find 1t worth lis while to purchase bones, bat it 1s only
crops that yield 2 lugh return that ~ill justify their use In
such cases the plantets generally have therr own bone-crushing
mills worked by steam , but,even in the mudstof the mdige
cultivation of Bebar, I met planters who regularly collected
and bagged bones for export, finding 1t more profitable to do
g0 than to gund them upand use them on then land Ral.
ways will not doso much to distnbute benes as to afford an
outlet for them, m other words, they will facihitate the
export
It 13 necessary to add ome caution more,—as the demaud
for bones for expoit purposes mereases, 1t will affurd another
nd t to the jrof 1 cattle stealer and the cattle-
poisoner,  Aheady the hide s an atiraction, the flesh 15
rapdly  becoming  one also, 1f to these are superadded the
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bones, more care will have to be taken mn the futurs to pro-
tect the eattle of the conntry.

The whole question of the expoit of bones 1s, therefore, I’l‘hzn!luo!honu
hold, under existing circumstances, one purely of market bt ipa s
considerations, suderations

138 The nest subject, that of imported manarss, which 1n ant fetat
an account of Lnghsh sgrienlture would fill a most 1mportant ™
place, may, so far as Iodin 18 comcerned, be very summanly
dismissed ~ 1f natural manures, such as bones, aie not yet lkely
to be used, still lesa so are artihcial manures Not only
have no sources of the raw material been discovered which
would pay for working, but the acid (suiphurie acd, or ol
of witriol) required for thewr f: costs, at present,
far too much Over and above would be the cost of carriage
both of raw and manuftctared matemal Once, again, the real
diffienlty eomes 1, who 13 to pay for these?  Only crops
eving a bi,h return could posably meet the outlay, and,
owmg to lowness of prices for produce, the teudency” among
planters towarls  economy 1o arlifieial manuies  bas  of
late been marked The day s still distant, I believe, when
artifictal manures can  b> profitably used in India. = Soms
gieat change, erther 1n the cost of manufacture or 1n the cons
dition of the agrienliural classes must take place fist A
leading firm of chemucal manure manufactarers told me, before
1 went out {o India, the result of their efforts at introducing
artifical manures 1to Russa and the East  The only manure
which they suceeeded in petting into use :n Rupsmia was the
cheapest mineral superphosphate, and then ouly 1n the enlight.
ened Baltie Provinces, where the farmers were, for the most
part, Germaas While, however, theite may lLe no immediate
opening for artificial manares, 1t beboves those concerned n
agricaitural welfaie to be on the watch forany developments
that may take jlace  For this reason I consider that the
presence of an agrienltural chemist would le of service 1
possivly discovering and 10 utthsing fresh manurial sources

139 1In connection with the extended use of maoures, whetheT adatteration ot
for employment in the countiy or for export, it 13 well to=e"r=
powt ont that the practice of adulteration has already been
wtroduced  This 18 the case with bome-meal  For the pur- Bosemeat
pose of competing a,amnst the well-hnown firm, Messrs Croft,
Wells& Co, some of the native Hindu and Pars merchants
resoited to the mixing  of bone meal with ehell sand, hme, and
eimilar oheap mateninls  After inspecting Messrs  Croft,
Wells & Co’s bone crushing wlls at Théna near Bombay,

I was talen to the Mazagon Dock, HNombay, where, at
and around the landu gestage, were scveral small establish.
ments belonging to native merchants, and provided with bone
crushing machinery At some of these works ] saw hesps of
the shell sand, hime, etc, referred to, and of the bone-meal to
which these were added I was enabled to get samples of
the materials so used, and I give analyces of them in the



118 Manure

Appendis,*  They consisted, 1n one instance, of shell-sand,
m a second, of burnt mag limestone, or subst akin
to 1t  Naturally, a busimess such asthat which Messrs
Croft, Wells & Co. carry on will have its imitators, and unfar
dealings may be used 1n the compettion In this way the
P of Indian L 1 as exported to England may
be prejadiced, mn the eame way as that of Indian wheat has
been, 1t 13 ouly, h , by purchaseis ting on re-
ceaving o definite guarantee of compaosition and punty, that
security in transactions can be obtained.

1) exkes The adulteration of wheat and ol seeds wil be considered
later o, but, so far as my =cquaintance went, bone meal was
the only manurs which £ found to be adulterated, It 13 well
known, however, that rape cale, whon obtamable in England,
18 almost always mixed with a gnantity of sand and earthy
matter, although 1t 1s not clear where the actual admixtare
takes place

The presence of a chemist would be a means of detecting,
and probably of cheching, the practice of adnlteration.

volatstowiich 140  Having now reviewed the manural resources which

Stwsrdces aFeIn more ot less geveral use, I pass on to consider two mam

et mei™  pomts m which the Indin cultivator does not make full use

taclltiea hobas of what he has at hand  These are, firstly, the non ubilation
of mght soil, secondly, the imperfect conservation of the ordinary
manure from cattle

Jmportance of 141. Tt 1s undoubtediy the eate thata very great improve

ofnightsd  ment mght be effected in Tndian agmeulture 1f the system
of utal mght-sotl, pings, ete, were umversal  Of special
wmportance does this become 1n & country which, as we have seen,
15 too poor to purchase artificial manures, or even to ra-
tain m 1t the bones mow sent for export, Still more so
when, as 1o the case of India, not the crops alone (such as wheat,
linseed, and other ol sceds) me exported, Lut also the very
manures which might be supplied 1n the refuse from the oil-seeds
after the expression of the ail.

Hr Mootsons  Mr. Nichol peaking of Coimbatore, estimates that a popu«

opinien lation of 1,850,000 persons takes yearly from the sowl, for foed,
830,000 tons of grain, and a lot of other produce, of this but hittle
18 returned to the Jand Mr. Nicholson sums up his remarke m
terres with which I thoroughly agrea

U Tpanme mat V3oa3t o W FINRRRPIRY R Y o,
T -
A} 0 ~ !
Samuatlen of T regard the spread of a good system of utiising human and

household refuse, street sweepings, ete, on the land, as a most
potent factor 1 the improvement of Indian agriculture, and kaving
bad among other duties to enqure mto different schemes for town

* See Appendix M
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Bauitat fon, T must record my conviction tiat the dry system 18
the one best smited to Indian circumstances, and that any system
which diverts from 1ts proper destination, the land, that which hs
ongually come from 3t, would be attended by loss to the cultiva-
1or and to the Stafe, and would not be satisfactory from a sani.
tary point of view,

142, Prejudice1s the great lar to the proper utilisation OF Prejadicete
night-soil. {twsnot . . * Thobarte,
of the fields nearest ' ) - -

a tall crop, suchas e .o ,

indication that that particuiar neta nas come W U WL 101 1PLRIV-

ing manure. On these fields the ciops are manifestly better than

the rest ; what 1s wanted 19, greater distnbution of these fields

The hope for impiovement lies 1n the gradual breaking down of fogterafor
prejudice, That there are sigas of this going on 15 evidenced by

the fact that i cectan towns, such as Farnkhatad, Cywnpore,and
Nagpur,ithe utthsation of mght-so1l has bad an 1ndigenous origin,

and 1ts spread has been due fo other cultnvators following the ex-

ample set. It will be, on the one hand, by the force of example,

end by the necessity of adopting the most tive methods,

and, on the other hand, by the breaking down of prejudice through

the spread of education, that, by degrees, the ready and natural

means of replenishing the land by the use of night-soil will come

ioto general use.

143, In a great many towns and villages 1t 13 the practice to Totorcer
utilise the sweepings of the hoases and streets, but not the mght- Tontiyea "
so1!

I will now instance cases where the utilication of mght-soil bas

+ 1V and wlaea + hag vaenlradin vare oreat agricultural

. . , 18 1ocrease of

. + to the State,

"Pliese 1ostances will nftord evidence o1 Luay tue capabilities that
exist for the improvement of Tndian agriculture from wsfizn.

To tale, first, cases where the practice has been indigenous 1n
ongm,

The outbivation around Farukhabad 1s carried on almost entirely b{ Eéehle, Ferakhabed,
AT e e, -

a anllont n1d atnra tha macht an I, and #h.
.. -

PR - P -
. '

0 LI . .

. . 2 - -

' . . -
[ T L

From Farakhatad Sir Edward Buck took some of tbe EdeAM cultivators () cavapon
aud indpeed them to settle at Cawnpore This they d:d and itrodneed therr o
system of coltivation most socoeasfally, so that the value of the land 1neressed
rapdly, Oaly » portion of the orig ettlement remnins, as the land
was required for the ruliway, but what 1s left retains still the uame of * Baek
Sabit's” vil'sge, end the reit ia Rs 40 & bigha tfths of an scre) The Kdckhre
here spend as much as Rs 408 Bigha on the manure, sod it 35 stored fn
tranches £.¥ oud year before it 1s used.
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Appendi.*  They ted, 1 one instance, of sghell-sand,
m a second,of burnt mag Limaest or subst: akin
1t Naturally, a business sach asthat which Messrs
Cioft, Wells & Co. carry on will bave 1ts imitators, and unfair
dealings may be used i the compeution In tlus way the
putation of Indian 1 1 as exported to England may
be prejadiced, m the eame way as that of Indian wheat has
been "1t 1s only, b , by purch g on re-
ceving a definite guarantee of compomtion sud punby, that
secunity n transactions can be obtained.

The adulteration of wheat and oil-seeds will be considered
later on, but, so far as my acquaintance went, bone meal was
the only manurs which t found to be adulterated. It 15 well
known, however, that rape cake, when obtamable in England,
18 nlmost always mixed with a quantity of sand and earthy
matter, although 1t 1s not clear ‘where the actual admixtmie
takes place.

The presence of a chemist would be a means of detecting,
and probably of cheching, the practice of adulteration.

140 Having now reviewed the manural resources which
are in more or less general use, I pass on to consider two mamn
pomts i which the Indian cultivator does not make full use
of what he has at hand These are, firstly, the non utilisation
of night soil, secondly, the imperfect consersation of the ordinary
manure from eattle

141, Tt 15 undoubtedly the cace thata very great improves
meat might be effected 1n Indian agmenlture 1f the system
of utthaang mght-sall, P ete, were umversal  Of special
amportance does this become 1n & country which, as we have seen,
19 too poor to purchase artificial rganures, or even to ro-
tan 1 3t the bones mow sent for export, Still more so
when, as 1o the case of India, not the crops alone (such as wheat,
linseed, and other oil seeds) ate exported, Lut also the very
manures which might be supplied 1n the refuse from the oil-seeds
after the expression of the ol

Me Methions Mr. Nicholson, speaking of Coimbatore, estimates that a popu~

Eanteatlon of
towns

Jatron of 1,890,000 persons takes yesrly from the so, for food,
330,000 tons of grawn, and a lot of other produce, of this but little
18 returned to the Jand Mr Nicholson sums up his remarks 1
terms with which I thoroughly agree

L T PR T 7 [y i

oy

I regard the spread of a good system of utihsing human and
honsehold refuse, street sweopings, etc, on the land, as a most
potent factor i the tmip % of Indtan agriculture, and baving
had emong other dnties to enquire into different schemes for town

* See Appendix M
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$reahised Re 81001 The price vartes with the demand, but 1s aboot Re 2
per eartload of 700 1bs , say Eg 6 aton .
The urine sud aullage water 13 not whilised as 1 13 at Amritear, bot 18
allowed to flow 1nto tie niver It would bs well, T thmk, both for £l e sake of
the land and also of the river, that a plan snob as that ewployed at Awmrtan
should be tried  Also, sts clear that the ready way in which the manure 13
disposed of at Amnitsar must save much trouble and the expense of pre-
paration ynto poudrette
I Lave mentioned (paragriph 75) the trenching of night-soil on salty land (1) Cawapore
(usar) near Cawnpore Pits are dag 2 feet deep and only a light coverimg of
evrth s put ove 1t , 1t 15 enough however, to prevent any objectronable smell
Tand thus trencled lets for Rs 45 per bigha (§ths of an acre) where there 18
water m addition, and for Rs 17 where thera 15 no water
- ‘ L " ‘' the Munw pality, and poured (1) Aluhabad
etop Twoand a half a~res arp
amproved both wanunially and
and open whereas beforehand 1t
1 read that foar Munierpalities 1n Behar have begun to disposs of mighte (} Behar
801l on land, and have realsed profits by reletting theland In Gya the
Eroﬁg;s Rs 100 to Rs 150 yearly, w Mozufferpore Rs 120, in Buxar,
e

At \Iadura (Wadras) might soil 18 mixed along with the town sweepings n (w) Madura,
the mumecipal refuse The latter costs about Us 2} a ton, and 1t 18 1eported
that the prejudice ngaiast 1t 19 passing off

1 . -

144 At Ferozepore (Punpab) I saw in use the system of sani- augeecttons
tation which I conssder the best for willage latrines It 1s the [ ] Jesesen
plin of having shifting screens or enclosures, made of bamboo, and
within the encloted area a shallow trench 1s dug, earth temng
thrown over vt once by the attendant  The scieen 1s moved darly,
and 1n this admrrable way the land gefs manured evenly and re-
gularly  Subsequently 1t 13 ploughed up, and ei10ps (mamnly vege-
tnbles) are grown

1In regard to that 15 worthy of
attention was 1 nenltural Associa-
tion. The propo o =sal, ete, shounld
be collected by willage servapts, hereditary or hired, and be sold to
the villagers as maunre, the proceeds going towards payment of
the expenses of Leoping the willagzes clean If there were some
system of this Lind inaugurated 16 would soon prove an agrcul-
tural benefit

Where night-soil 1s to be disposed of to the eultivators, the
rystem 1n use at Amritsar seems to me to be the very best of oll,
especially as 1t provides for atilisation of sullage water, unine ete
Still, 1t may not be posstble to adopt it everywhere, and the
Poona plin of maling poudreffe may eometimes be found the
most practicable IE night sail bas to be trenchel, I think that
there 13 no necessity for the deep trenching so often employed, A
deyth of 1§ feet of rarth, or even 1 foot, 13 not called for, earth
is a capital als rbent and deodoniser of mght rorl, and a thin coat-
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At Nawabgang slso, near Cawopore, 1 found Chamar coltivators naing
mght-sol

Another bateh of Euchks cul was traneferred from Farakhabad to
Nagpar, and, a8 wentioned n Chapter 11T (paragrajh 27), not only did tlo~
continue their apecial Lind of eul vation but the cultivators around (mostly
Kunbis) were induced to follow Her oxarple, so that now the entire
manors from the town 1s used

At Hoshiarpur ( Ponjab) rught so1] 12 used Isrgely  When T was there T was
told of an setion which the swecpers had even brought against the Mamecipality,
to prevent their hereditary 1, bt to the disp sal of the mght soil being taken
away from them

Around Maltan, street sweepings and night soil are used together

Just outside Siharanpur [ saw the market garden cultivation earrted on by

dnts  They use town 1efuse and night sail together, spending for sugar-cave
as much as Rs 90 n acre 1n manure

Metrat 19 anothe= =t m o=t am bt T aaet o am ) o1 fan ot
gardening, also by - . . -
1 trenches leave 1t
price the oultivator
of 80 1bs each, which makes the puce about Rs 4 a ton

The above are, so far as T have been able fo separate them,
examples wherein the utihsation of mizht sol has oniginated from
the people themselves  The instances that fcllow are those where
an extended use of night-soil bas been onginated mamly by Euro-
pean enterprise,

At Amnitsar there 13 a popnlation of 150 000, 1avelving & g1088 annual o e
lay of Rs 60000 fir reavengering, ela Lut ro lessan imcome than Rs 31000
. . cost.

- stem

"r B

. te

market gaiden enltivation that has sprung np aronnd the town, as the jor t
result of the Gee of might sorl and t] e comung of the BarisDoab canal 15 very
rema kable. Tand will let here for Re 20 and Dis, 40 an acre 10 addifion to
canal water ehaiges  The cultivators are mainly dsains snd Eambos (arket-
gardeners) 1t 15 only 1n the runs that n htesoil has to be buried, at otber
times t] e cu'tivators cowe and take 1t away 83 5oon as_ever it 18 brougtt to
the depdts on the borders of the trwn and so great 18 the demand that there
often quite a fight to geb 1t! Dry earth 15 tahen 1ato tne houses by tie
swceepers  The cost of the mannre1s Rs & fora Lundred donkey loads, each
load bewng abont 1 maund (80 1bs) Even the soliage water_ that passes

the water flows
Poona 18 snother good wstance of what can be dome 1 an Agricultural
dureetion by the use of night sl Hero the nsbes, house sweepmgs ete,
ure collested, & fted, and burnt, the might sail 1 collected separately and
oot 10, Jagets with' the sshes 1 pits 18 feot X 15 fret od one foot deep, 1
- - b *  whole
which
days
. re 18
- -

€ . -
tle fown and prepanin,, the manure 13 met by the sale of tl e latter, m 1589 30
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{trealised Re 81604 The price varies w th the demand, brd is about Rs 2
per cartload of 700 Ibs , a1y Rs 6 a ton ¢
The urine and sullage water 1z not ntibised as 1t 12 at Ammntaar, but 1
allowed to flow mnto tl e river It would be well, I think both fo1 tl e sake of
the land aud also of the 11ver, that a plan soch as that employel at Amntsw
should be tried Also, 1t1s clear tiat the ready way in which the manure 1s
disposed of at Ammtsar must save much trouble and the expenss of pre-
psration nto poudrette
- .

AURe sL 1 1 Lt MY 23 (5) Cawnpore,

- - ' ' the Mumoipality, and poured () Atanabad
atop  Twoand a half sores are
amproved both manurially sod
and open, whereas beforehand 1t
was bard and lnmpy
1 read that four Muoicipalities in Behar have begun to dispose of might () Behsr
so1l on Jand snd have realsed profits bi{ ve letting the laud  In Gya the
voft 13 Re 100 to R 150 yearly, i Mozufferpore, Rs 120, in %uxnr,
L3 84
At \adnra (Madrae) raght-soil 1s mixed along with the town sweepings in (m) Madura.
the muonicipal refuse Tie latter costs about Iis 2} a top, and 1t 13 seported
that the prejudics against 1t 18 pasnng off
. ~ n

LAt taa a3y ove w3
v .

144 At Ferozepore (Punjab) I sa2w 1n tise the system of sani- suescstions
tation which I consider the best for willage latrines It 1s the ff Jse %
plin of having shiffing sereens o1 enclosures, made of bamboo, and
within the enclosed area a shallow trench 1s dug, earth feing
thrown over nt once by the attendant The screen 15 moved daily,
and 1n this admirable way the land gets mannred evenly and re-
gularly  Subsequently tb13 plougbed up, and ciops (munly vege-
tables) are grown

Inregard * . ™ ~ ' - *"at1s worthy o
attention wag altural Assoria
tion  The pre , o = 11, ete, sboul
ba collected by village servants, hereditary or hired, aund be sold t
the willagers as manure, the proceeds going towards payment ¢
the expenses of Leeping the villazes clean IE there nere som
system of this hind maugurated 1t would soon prove an agricu
tural benefit

Where night-soil 1s to be disposed of to the cnltivators, th
aystem 1n use at Amntsar seeis to me to be the very best of al
especially as 1t provides for utilicalion of sullage water, unine, et
Still, 1t may not be possible to adopt it everywhere, and
Poona plan of maling poudrelle may sometimes Le found
most practicable If might soil lias to be trenchel, T think t

there 18 no necessits for the deep trenching €0 often emplayed, |
dejth of 14 feet of earth, or even 1 foot, 13 not called for,
is a capital abs rbent and deodoriser of might rorl, and a thin

e
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below, consequently 1t does not amalgamate well with the eartn
If, on the other hand, a depth of omly two o~ three inches of
mght soil be used 1t 1s much more quickly 1acorporated with the
soil, and the land 15 earlier ready for sowing, or for tremching

again

145 Although the foregoing eases of the ntilisat on of might-
soil have been namel, they are exceptional, and there 1s stull 1
general neglect, throughout the country, of thia unseful souice of
manure one doubly useful because it 1s a¢ hand and bas not to be
parchased

Throug! ont Bengal, for example, night-soal 15, as a rule, not
used at all, 1 Surat (Bombay) and Ahmedibad town sweep-
1ngs are regularly used, but not night sl Similarly, 1n Madras
I frund that at Shiyali Salem, and Avenashy, only the sweepings
were used  In some places there was no one to colle t the might.
soil, m others, tlere was a general 1dea that a crop would not
grow with 1t, though the experiment had never been tried 1
others agan, no oue would touch the material Ta brief, in
almost all the millages which I went to, and 1 whatever Presi-
dency, as soon as I asked the guestion whether they made use of
the night-sol, the cultivators shrngged their shoulders and turned
away

But I believe that, in time, a change will come, and, if
reasonable arrangements be made, and the example given else-
where be wisely enforced, there will undoubtedly follow distinct
agneultural 1mprovement,

146 The second point 1n which the eultivator does not male
full use of what he has at hand 18 1n the conservation of the ordie
. ERR . . o e

)
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but 1t results 1n Little more than a deeper hollow being made,
and serves to expose a fresh surface for the urine to sink nto.
The value of the urme 15, I am sure, not only not fally
apprectated, but 1g actually unknown to a very large number
of the cultivators, Did they Lnow its value they might do
something more to save 1t

I give here an analysis of a sample of Unne taken direct
from Indinn working bullocks, at the same time and under the
game circumstances as the sample of dung, the Analysis (A} of
whick 15 given n paragraph 121 of this chapter [Table VIII].
For the eake of companson 1 give & standard analysis of cows’
unine (Enghsh).®

Tapie X Ans goes of
arlng

Avxaryses or Urt¥e fron INDIAN Boriocks and Exerism Cowa

P o
- Unne ofiBallocks| Cows Uring
(Indisn} (Engl )
Water and evaporable matters . o .. 20 62 2159
®Bolldresidas . ., e e 938 8350
100 00 100 00
 inclading miaeral matter (sh) e e . 108
1 contataing.
wu P . . o1
. - . 08
. o . PR o
. P . 6s:
e 3oL . e |} 160
hosphorlo acld 0t e e oz2
Total vitrogea . 168 20
equal to smmonta . . . . prit] 100
Tanee X1
Axaryszs of Lrivis osed 1n Mysoes for Lirrep
— n Kl
. . . 10
SUmmmlematier' . L ., . . e bt
+ Minersl matter (ush) | .o .. 1083 48
1000 10000
1 contatotng—
Phoephateof Mfme ., . .« 107 2
Gtiea . . “ e e e 8 0
Potsah . . P 3 1
® copteinopuitroren L . L . [ -1 11s
*30al o ammoota PO 110 1
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ST et gricaliaral Chemistry and
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Thevitbsae  Companng the two aualyses of urine, the Indin sample fe
pot 1nferior to the Fnghsh, and contains even more pitrogen
Urine contuins the greater part of the otash of the total vorl-
mgs, and, thongh I de not Lnow the averige quantity of urine
yielded by eattle m India, 1t has been found 1n bkngland that the
tota] amount of mtrogen voided 1n the urine 1s from three to fou
tunes the quantity contamed in the eohid excrements Seerng,
therefore, that the urine of ammals 1s richer n feribsing matters
than the solid excrements, the loss mnvolved by letting the uiine
g0 to waste must be very large lhe answer generally miven by
cultivators when I asked them why no hiter was used, wae,
“ We have not enough fodder for our cattle How shall we give
them any Itte1?” And yet this 1s not a real answer, foi,
when T turned to the manure heap, I almost 1nvamably found in
1t stalke and straw and leaves, all of which would have done to

Liternotused use =g litter. These stalks were thrown 1n anyhow, so, too, the
sohd manure, but there was mo attewpt to make really good
farmiard manure out of 1t, or to let the dung, as 1t fermented,
biak lown and decompogse the stalks and straw and form a
uniform mnss  Each matenal was left to itself-—the stalks to
remain as they were, hmd and desiccated, the manure to get dry
d to lose patt of 1ts value by exposure to the fierce sun dunng
the hot eeason, or to the heavy rain n the wet season Had
these stalks, straw, ete, been put under the cattle, and been
teampled down by them, 1t would have served to retamn a not
wconsideratle poition of the urime and would have male
4 mote umform material, and one nhich wounld have all 1otted
together aferwards, 1nd formed good fatmyard manure, I do ot
siy there 1s abundance of material for htter in all cases, but there
1 cerlamly a great deal that might be utilsed Leaves, for
1nstance, though colleeted for parcling gran, are neglected for

Towwman re htter  Agam, 1f loose earth were sprinkled on the floor, to make

T ERtbebetar up the deficiency of litter, and 1t ths were to be pertodically
removed, much of the urni e could be eollected  Waste and conrse
grrass, shinbs, weeds, leaves, and rubbish of almost any Lind would
serve for the purpose, and I have often thought that 1t I could but
spread the so called manuie heap uunder the cattle agan, I could
double its value

Where the cattle are better cared for, enth-nut, gingelly cale,
gram, and other foods baving Ingh manunal values are given to
them frequently, but 1t 13 not borne in mind that with these
more concentrated foods 1t 1s only about one tenth of the mtro-
genous ond mineral constituents of the foods that actually goes
on to the body of the ammal and repaws s waste, but that
neaily nne tenths 1emain m the solid and hqud droppings 1t
13 tie knowledge of this fact which has made English farmers
careful to pieseive the manwe of cake-fed cattle, and to keep their
stoek 1o covered yards imstead of 10 the open,

Another frequent s uice of loss 1s, that the manure 1s often
put, not 1 mis, but m liose heaps nto which sun and vam
can easily penetrate  Even when mits occur, they are often not
much more than holes dug in the ground  1f the bottom of the
1t were well rammed down and the sides beaten firmly, or, where
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possible, plastered over with clay and allowed to harden, much
Joss would be saved The maunure, once in the mt, ought to be
turned over occastonally, even in India, so as to get the drier
portions mixed with the moister, and to make the mass rot
evenly togetber When the rums come, theie 1s no diffienlty
1 covering the pits with earth, and 1f the wmanme weie well
made and less hihe the contents of a rubbish heap, less space
would be taken up, and 1l would well repay to cover 1t with eaith
as suggested.

In Appendix F I have given ap analysis of a sample of the I sty

ligud which was draimug away from a manme beap at Bart-
chinhulla, Munjerabad, Mjysore, and alongmde I have put the
analysisof a sumilar sample from a manure heap 1 England,
There hgures show that the draimings from the Indinn manure
heap aie slightly richer, both w solid matters (including potash
and phosphoric aerd), than those 1n the Eughsh sample, and
that they contain considerably more mitrogen It 1s evident, theiefore,
that allowing the diatnngs to goto waste 1s prodactive of con-
sidurable loss 10 India, equally asat has been fouund to be the case
1a Eogland.

147, Ooe objection made to litterrng cattle 1s, that if they O
were kept 1n sheds with litter under them they would be pestered
with ftefs and fl es, and that on this account cattle haveto le
ocesionally tetherel out in the opea fields OF ¢ourse, when
flies or {1cks nie particnlarly troublesome, the cattle can be tetherel
outside, if necessary, Just the same , but it 1s sumply the general
punaple that T am advoeating, one which, if adopted, would result,
1 am sure, m much saving

Another objection 1s the one wlich the Engush farmer made
when covered yards were first introduced, 1¢z, that the cattle
wonld be unhealthy , howevor, 1n Luglind this has not been
found to be the eas, and, even as 1t now s, Indian cattle are
often tied up 1n sheds, sol domnot believe for a moment that
the spunllng of a small amount of hiter, coarse grasg, ete,
supplemented by locse earth, would lave any other effect than
to mnhe the sheds smell very much eweeter and cause 3 very 1m-
jortaut saving 1 manure The popular 1dea 1n India, that
eattle Lhept 10 cheds with litter put auder thom would fall all,
bns been dispioved by a 16 yeara’ experience at the Sadapen
larm, Madras Mr. Benson adds, from his own observations
1n the Presidency, that he has pever heard of acase where any
larm has resolted to the eattle from their bemng hittered
sheds

To my muind, n muck mora potent rewson given for the non.
adoption of the system1s found 1n the answer alich a raigal
gave me 2t Avenasi (Coimbatore)  “ I* 13 hiard cnough to gret
“ ghieds for ourselves,” he sad, “ low shall we get them for
* our cattle 7"

g from

eations to
of titter

148 Ttis clear tome from what T have seen all over (le rosaseceor

country, and also from the wrnuwugs of others, that manure 1s e
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not well kept, and that there1s great room for improvement
n this particular,

A littlo beyond Maltan I saw heapy of dung seattered over the fields , they
bad been left out :n this way for over a month

st e ' sure heips was thrown a quaniity
LI ave done over and over again for
- - « s0ld for the local trade of pottery-

AT L) . = 1 for manure upon the coming of

Mr E B Franas, of Ferozepore, writes to me —

“The most tmportant question In the rmprovement of oar agrioultore 13
“ ta improve the collection and storage of wanure, which would}at the ss e
# time be & measure of sanitation *

It 1s & frequent practice at Cawnpore to spread the manure ont on the
fields early, and to Jeave 1t in heaps notil the rain comes By domng this
congiderable less 15 10curred , the mannre ought to be spread out at onca over
the ground, ard then the loss wonld not eccar

Mr Moens, 1n the Fareilly Settlement Report, says —

“Thers are two 70 ntson which our sgrcalturists need 1nstruction-—
“ (1) growing green cropa for eattle, (2) the proper mavagement of their
¢ manore *

In Tirhoot T saw pear Bara heaps of manure Ining in fields whers they
had been expased for several weeks and were fast losing their goodacss

The following extracts are taken from Bengal Reports ~—

Palamau —' Maoure s 1ept onthe bare ground, aod a great deal:s
* masted "

Burdwan,—* Manure heapsare not well kept, snd the snee 1s wasted,
« Sometimes the heap 18 very carelessly managed and leb to get too dry  No
«lister 13 _used, and the unnets sllowed to sivk mto the mud foorof the
cow shed

Dacca - ¢ Instances are not wanting of heaps of rich fed cattle manure
“ wasted

In only a few places 1n Madras did I find any attention pud to the
preservation of manure At Avenashi no hiiter of any kind was gsed, aud
the cultivators seemed ¢ o= -t " Y+t = 1 as htter

On the manare heap a ¢ . but 1t was
not rotted at uil and All this
turfe the bullocks were g wasted

on the hard bare grom H e - >wn under
the cattls the enne m . only nght
08dd here, that the rasyats expressed themselves as very Teady to receive
justructzon from anyone who would 1mpart 1t to them

At Bluvali and Madara I saw 0o litter used, except 1n ona insiance

Mr Beuson, writing of Kurnool, remarke on the bad way in which manure
i Lept

Of Pallachy, 1n the Coimbatore district, Mr Nicholeon says —

¢ The rprovidence of the rasyaf 15 Tere exhibited 1o his reckless waste
¢ of manure, whether animal or otherwise, which liea everywhere aroand the
“ yillages * .

Even at the Government Experimentsl Farms, although in scme cases

(e} Goversment
care was tsken to store the manure better than the raiyats did, I found there

F

Exper mental
‘arme

was still great room for 1mprovement

T must make an exception 1p the case of the Sailapet Farm, Madras, for,
bere, hitterng of cattle was carefully done Bnt at one of the Lombay
Farms (Poona) the urime was allowed to trickle down an open drain, merely
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cut, 1n the earth, but not piped 1n any way and was supposed to flow on to &

manure hesp at the other sde of the fatm buildings and enlusted a con

siderable distance off The consequenco was,that, ro far as1 co 1d see,

the ur ne was all nbsorbecli 1 the "nh. bef«;{'u it reachel the heap, except,
T Nt £ aa ~h—ah s PR

-

over tQ, I believe that a great deal wight be done by showing fhevalusot
Wooen streeulpees of leaves for itter  When I was 1n Mysore I saw o™
liewherever ing used by coffes planters as hitter ;m covered shels for
'""snulhr)ng of cattle manure, and 1t 1s quite feasible to extend
fismhte of thics to many other parts A slight spnnkling of fresh
ap srcultural ve surface exery now and then 1s all that 1s necessary,
io 1y are Pafiwer layers get trodlen and matted well torether,
1114} Jobs of mml manure  In Table XI, paragraph 146, I have
23818 agamst 1y ses of leaves collectad for tlns purpose, a laige
ity ve ont theng heen mized carefully and subdivi led repeatedly to
f.rhe 16, that, samples A companson of these analyses with
1 Tegyd to b storard manure (Table VIIL, paragraph 121) will show
Yttgs lost, and more m‘rogen and nbout the same amount of potach
ﬁ.lml;‘\d properly as in the dung, the large proportion of vegetable
u&-)mtmmle mactler must also exeruse demded benefit In one in-
(g .5 ich mamount of phosphate of hime 1s us much 1 the leaves a8
f uy, not yet jard manure. ‘lhe two analyses of leaves show con-
ufly},, 1nce me friation 1u the amount of muneral matter i each, tiug
tly,,, and howbtless, from different hinds of leaves beng used  The
iy, 1, t¥ation wlues of differest kinds of leaves for manurial puiposes
huy, tervation be worked out, The leaves of the Jackifrust tree
h,mhntnry authy tategrefolia) formed a large | roportion of the simyle
1 ® hings snf, 1le leaves analysed were those collected on Mr. R
Lo A -~ Mysore, and were similar to those le
- httering has bullock«.  In some parts,
. N , * coast, 1t 13 the practice to collect nud
use leaves for raanure
150, If I huve spoken of maoure Leing badly Lept, 1t 15 only 5 neseor
nght to mention a few instauces where 1t 15 better looked after — ‘::ﬁ“y','..'l'"‘.'a,
The Smdapet Farm at Madras bas already Leen spolen of as
one 1nstance
On the 8astern mde of Rawal Pinds 1t 1s the practice to mpregy-
nute stable hitter with urime before throwimg it on the manure
heap
In Tinnevelly, earth 1s often thrown over manure beaps before
these are used for the cotton crop
Littering of cattle by the colve plantersan Mysore has been
referred to.
At Shiyali Mr S, Sabansyagsm Mudliar makes pits and clamps
the manure cloeely together, 1n Gujarft (Nombav) mavare 1s kept
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10 pus and nob in heaps; at Wadiad Mr. Becherdas Vibandas
Dresas Bas & very large masoary pit in wich manure s stored,
and from winch bis teoants (those from whom be tales a share of
the produce} are supplied. 1t was at Nadiad, too, that 1 witaess
perhaps the most careful method of conservation of tanute to b
found anywhere 1 Indin, At the time of my vist, the matho.
was unfortunately threatened with abohtion through the agtion

the Samitary Authorty, The prastice i the town was, to Leep t
cattle m sheds aithim the compounds; the ground sloped away i
une corner clote at hand, where 8 mt was carefully, dug and afe
tered , & channel was vut, leading [rom whete the cows stoo

along thisthe onae was led wto Lhe prt {a distance of anly<on She
sards) 1o tlus way the unine was srahed op and sbsorbgog this
solid excrements, oshes, and house-sweepings, As fre}fo6 07eF
was dropped, 1t was added to the herp be ;ﬁietcrmg It

surfn§e IE thas way uurnlma:lt solad bloek of firster st
wmeludmg the urine, was ormed, and the surface bt
hard and dry, there was httle or 0o emel, nor any zluf(5 went of their

Teacermity ot 151. The nstances of wanure being properly ool '!;"’ they
L e boweier, very rate, and, broadly spealing, it mag

tra tas the Natwve does not hnow the best wny of malmng
nor of presersung it ohen be bas it At the sa
behiers thatif he were shown bow to do it, and wera
that the practice 15 better than hus present one, be w
and would Iitter his cattle.

great dealie

108 §s wnsted.
too dry. No

faor of the
The work at A great opportumiy i given to Government ..
Crrret Tarms to ehow how thw cau be dote, TE this matter w2005
Faimn taken up it 1y st all Exy 4 Fard 54 45 the

caultivator werevhown {as 1 am sare be would be) & peed, snd
mapure conld be made, snd better crops he grown as theed as hiters
eaving the uyine and stonng the whole carefully, 1t wos b“‘ﬁt i‘b“
more good than expernnenting with artificial manares WA ‘.m:’a
aftogetier beyond the reach of the rusgat, der

+ deps 152, My enfjunies into the subjecz of the batter conservation o
ssmararion cattle-mantive bronght me mio contaet with poants conearning
village snitatwon,  To one of thewe, a3 distoctly affecting agne
cnlture, I mast refer, mare especially as the estonded application
of the sanitary rules iscontemplated, ThisX e ' Hluetea?
1he instance of Nadiwd, 1w Guojerds (Bombay} ”‘xdl ol

in paragraph 160, X there desenbed the ca od by
1he cultavators preserved the sohd nud ligui of
eattle, keeping them, as well as the ashes, be as,
saek & way that there was the minimum of o o, .
5t the same tsme no smell or oth = ol Jjon, ﬁ;g:
Haraehip of me duced,  Notnithstanding g\xc« \ % .
Mol sl gandary authorities, in their o Yo % s
s sase ot the manyre keaps, and had fn Lot}
Hadisds the preclacts of the dwelbug mse »
that when 1 wisited Nadiad 3905 ¥

bewg closely-pached beaps el "
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¢ compounds, the urine being absorbed before 1t had had time
) decompose, I found, lymng along the roadsides, or i the lanes,
s 2 by the hedge sides, numerous small loosely-packed unfermented
, teaps of fiesh manure and rublish, on which the run beat down,
* «wasking out the goodness, and rendering 1t cold and unferment.
able, Women might be seen earrying outin baskets on their
, eads mere handfuls of manure, they having frequently to goa
considerable distance several times 2 day  Wathin the comyounds
116 was even worse, for the eattle being still kept there, the urine,
dnow no longer absorbed nor allowed to collect 1 the mt, flowed
Jver the ground, and, mingling with the ram water, ran 1nto the
LG e b it S
e v,
Jesrly - .
ook of things infimtely worse than before, But 1t 15 the
ths pre-ultural loss to which T wich particatarly to 1efer  The people
Yo et . M1 terly of having to convey the
' town every day, theysay that
ngs to let their women catry the
[ had to pay for hired labourers
Surbiphyrt 5 that, when the heaps were put ont, they nere constantly
& txne,0 be stolen , that the manure was not well made, the urine
that nfb.é‘ist, and the heap much spailt by the rain, so that 1t never
B4 1ty properly. To test them, I acked to see nhat they- called
iy, ade manure, and soon I wag ehown some well-rotted, nearly
[urgm] mrich manure, obtuned, no doubt, from a manure it which
tunegyy )t yet been removed, The qualty of this was such as to
1 thefyy co me that these peojle, at least, krew what good manure
1)y vd how to maket  In part like this, where a magmficent
trygy 1,800 Wa< In 2 very great measnre the result of the careful
u\x"!,’“rvntlon of manure, 1t seemed to nfe & great mistake that the
t o AN ' only to produce a state
sanmitary light, and one
. ' 15 absurd to tale such
. emamm within the com-
- and the manure heaps
making the roadsides objectionable  Father the Patidars onght to
be sllowed to follow their economieal and unobjectionable pra~tice,
or the cattle ought not to be allowed to stand at all within the
compounds  The rewon stated for the action of the authonties
was, that human ordure was also put on the heaps m the pite, and
o rule was mado to compel the people to resort to the latrines
outaide the village Tven if 2 httle ordure did so go, 1t was of
small consequence and showed n sen<e of economy, aud, beaides,
whatever samtary rules may be made, I do not believe that they
will everenceced 1n compelhing the women to go out st mght into
the ficlds where the latrines are The people of Nadind are very
bealthy, and ejidemics are much more frequent in the towns than
n thess rural distiets It was pointed out also that, wlile the
presence of the manure heaps was considered by th  sautary
authonties to be highly dangerous, it was the practice everywhere
3 placter the walls and tloors of bouses with cow-dusg, and set no
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one got 1l from 1t Fully ove-tlrd of the entire population of
Nadiad were cultivators.*

When I was 1n the Central Provinces 1 found that smmlar
rules were bemng enforced on acesunt of the fear of cholera
Nevertheless, the cattle were still allowed to be tied up af the
houses, although the manure had to te carried oataide the villages
Here, however, the manure heaps were not hept with the same
care as was exercised at Nadrad

1 might mention m tlas connection the deirability of covering
over, both 1 towns and 1n villages, all wells which are used solely
for drinking puiposes

In view of the contemplated estension of the appheation of
sanitary rules, 1 have gone nto these mattersat considerable length,
as I think thatattention should be paid to them

153 'There 13 one way 1n which the manure supply, both of
cattle-manure and of mght-soll could be used to better advantage,
but 1t 18 hardly a feasible plan now, I fear I have remarked
upon the appearance of a North-West willage, the habitations
crowded together the wells and the best cultivation and the most
highly manured land lying close around the village site  This,
doubtless, has avisen out of the experience of the past, owing to
the necessity of combination for self-protection against the raids of
maranders  Undoubtedly, however, 1f the habitations conld now
be more seattered over the land, and not be huddled together on
one spot, the manure would be more widely dictributed also, and
probably not be so much wasted, the wells also wounld be dotted
abont 1nd not clustered together Captain Chipman fold me that
when he came into possession of hs property at Shahpore, 1n
Oundh, one of the first things he d:d was to dig wells, not around
the village site but distributed over different parts of the estate
The eousequence was, that when new sottle s came, they fixed their
dwellings where the wells were, and thus the mauure from ther
cattle was distnbuted over a wider area and was not concentrated
around the dwellings, leaving the outlying parts unmanured

Could the halitations be more scattered, and the wells, too, the
land would certainly be better manured

* £ n o writing the sbove I hava heard that the Collector of Nadisd bae recommended that
the nhaditants be allowed ta kesp the r magure heaps in the town 2 before provided that each
man makes s ptwith breks dos and that the manare beremoved to the Solds as soan 45 th
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154 Whilst a few soils, such as those of mli-renewed tracts,
the black cott I, and newly.reclamed or virgin land, may not
1equire manure, 1t may be said of the greater part of India that
the necessity for nsing manure 15 enormous, and the supply of 1t
13 notariously inadequnate  Water ana manure are interdependent,
and, just as the former has been and 1s stall bemng provided for, sa
must attention be given te the supply of manure, These two
factors, water and manure, constitute the raryaé’s great needs, and
10 thewr supply consists, very largely, the Impiovement of Indian
sgniculture It has been shown 1n this chapter that, under existing

t , the 1 supplies 1n use are not sufficient to
replace the crops that ave taken off the land, further, that the
ncreastng tendency to export both erops and manures must canse
a deteroration of the soil,

In considering the varions sources of manure, 1t has been pointed
out that, with the exception of cattle manure, the smonnt and use
of them 18 most limited

Practieally, thereforo, everything centres in cattle.manure, and
the question of how to use 1t to better advantage

There are two maimn causes which prevent manuare from being
properly utihised, The firet 15, that 1t 15 burnt 28 fuel because
there 15 a deficient supply of wood, the second 1¢, that 1t 13 not
properly made, mnasmuch as the urine 1s altogether wasted, and the
manure 15 badly kept, The secona of these two causes may be
grodunlly removed by tho epread of agneuttural mnstruction, and
by the example of Government Farms and Estates. The firsle
cause, however, 13 one that ecannot be removed except by th
taling of bold measures by Government, such as those taken 1n
mtroducing canals and 1u carrysng them thronghout the country
Government eannot direotly provide manure for the land, but what
they can do 15, to provide wood to take the place of cow-dung as
fuel, and so to liberate the latter for 1ts proper nse upon the land.
In short, Government must now turn to supplymg wood for
agnicaltuml purposes Just ns they have supplied and are supplying
water,

The stoation has been sletched out 1o Chapter V (para-
graph 61), when dealing with the question  of exhanstion of sml
A rapidlysincreamng jopulation ereates a greater drmand upan the

9
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o1l and npon the food crops which 1t bears  Could the produce
be increased even by one or two bushels per aere, as Sir James
Caird estamates, the difficulty of populat would be met, but
without mare manure the soil cannot do 1t, and the export both
of crops and manures 18 removsng 1nstead of addung to 1ts fertility
Meantime the merense of water facilitres, through Government
md, calls for the ase of more manure, but the latter 1s for the
greater part wasted because the supply of wood for use as fuel 1s
madequate  What 1s the position of Government in the matter?
For practical purposes Government are 1n the place of a landlord,
aud as such 1t 1s their duty to look after therr property, and to
see that 16 15 kept up, and not be allowed to become 1mpoveriched
The present 8y stem 15 one of gradual soil-exhaustion, which must
end 1n a deching, slow 1t may be, but still 4 decline of feruhty «nd
of productive power It hehoves Government, therefore, for their
own sake, to take this matter into serous consideration, and,
while there 13 yet time, to push forward nctive steps for prevent
g the deolive 1m the valae of thewr property Unless this situ-
ation be faced, Government must he distinctly prepared to see the
1and bring 1n & dimimished revenue, and to find the people lecs able
to Live upon the land  Nor must the bearing upon the question
of Famne be 1gnored
Mr  Nicholson has ponted ont that 1 times of serious drough
manared land 19 able to yield at least something, or even a
moderate crop, whilst unmaoured land may produce absolutely
nothing, The emistence of some crop, wstead of total fmlure
may make all the diffezence between famme and no famine
Lastly, there 18 the consideratton that 1f more manure be
supplied, the land will become more fectile, and be capable of
returning an mereased revenne to tie State It therefore
becomes, 1 mantun, the duty of Government, both to them-
selves and to the prople, to supply manure to the land
In this, now, must rest practically the Improvement of agn-
cultare, Of what benefit will 1t he to cover the country with
Agneultural Schools, and to tesch better methods unless the
one great want of the cultivator be met, v17, more Manure?
OF what use will 1t be to demonstrate at Experimental Farms
the value of manure, and how to precerve 1%, when the cultivator
hase to burn 1t beeause he has nothing else for fuel ?
The one way 1n which alone this questton of paramount smpor-
tance cau be met 18 by supplying more Food, and thus setting
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free the manure for use on the land, I shall deal 1n the next
chapter with the esact way i which wood might be suppled,
but I may eay here that 1t 1s 1 this connection mamly that
I advocate the establishment of *Fuel and Fodder Reserves ”

To adopt the method followed 1n my earher chapters, of sum-
mansiug posgible imp; ts 1o agneul t bas been seen
that derable daff exist 1 agnealtural practice ding
as the facilities for manure supply are greater or less, Improve.
ment m agriculture will trke place throngh the modification of
these dufferences  This cannot be effected directly by the people
to any great extent, although, here and there, as with the Kackis
eultivation, example will tell, Governmeut will be able to assist
1n the work by the spread of Agrenitural Ed Educat.
will have a powerful influence 1n breakmg down prejudice, and, by
1t, the better practices and their advantages will be made Lnown.

But the work of Government does not stop here, gpostlive
measutes, oo, must be taken Furst and foremost, Government
must supply wood for agmeultural purposes, to take the place
of the cow-dung at present burnt. Then, Agncultural Depart=
ments must, by means of an orgamsed system of agrscultural
enquiry, ascertain the manunal facahities and needs of each part of
the conntry , they must acquamt themselves with the practice
of the best parts, and transfer 1t, when possmble, to others, they
must ascertamn and demonstrate at Experimental Farms tie valae
of vaiious manures, and, 1n especial, the benefit of littering cattle
and the better preservation of minure It 1s evident that 1 this
work advantage wll have to be taken, not only of a Lnowledge
of 1ndigenous practice, but also of Western science and experie ice,
o this connection I would urge, 83 mest desirable, the appomt-
ment of an Agricultural Chemist, who may render much assist-
anco 1n utifising existing ‘manunal sonrees, 1n demonstrating thewe
use and value, 10 “possibly discovering new manunal recousces,
aud 10 solving varous questions beanng on the relation of soils,

“ crops, and manures,
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155 1 advocate,—

The establishment of ** Fuel and Fodder Reserscs,” for the
primary purpose of supplying wood to tahe the place
of cow-dung as fuel.

The tnauguration of a systom of Agnicultural Enquiry, te
ascortain the manurial facilities and requirements of
eich part of the country.

The spread of Agricultural Education, to assist in teaching
the valae of better practices, and to break down pre-
jodice,

The employment of Experimental Farms, for the purpose
of showing how manural resourees can be best used
and conserved, and for demonstrating the value of,
and extending, the befter practices of other parts,

The employment of sn Agneultural Chemnt, to assist 1o
atilising existing manural resonrces to best purpose,
1 discovering fresh omes, and in the solution of
agniculiurel problems
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156 Faou the last chapter, 1 which the manunal recources
of India were conaidered, I pass now to discuss the wood supply
of the country, and how 1t may be increased, pnmanly with
the view of setling free more manure for the land by the
substitution of wood for cow-dung ae fuel.

In order to understand bow sgricultural ends in the matter
of wood snpply aree be best served, 1t 13 necessary to brnefly
resiew the policy whieh, n the early days of the Forest Depart-
ment, was adopted 1n regard to forests and other supphes of
woed, sad alss the changes which have heen called for n
more recent times,

157, At the time of its creation, sbout 1866, the WForest xany polieyor
Department found the forests of the country fast disappearing R atration
before the spread of cultivation, and before the reckless destruc-
tion carried on by the people. Agmcultural resources were
vamshing, and _the “climate was, not 1mprobably, being affected
mjuriously  None too soon did the Yorest Department steg
i to prevent the entire deforestation of the country, whc
would ‘most certanly have taken place As the demand for
cultvation spread, so would the forests have dicappearod Lefore
the plough, hiad not a strong hand been lnterposed to save what
was still rewaimng,

The people, left to themselves, have never been able to manage
forests properly, nor to understand how forests may be conserved
and utilised to the best sdvantage Their practice bad been mmply
to cut ond clear the firest to mahe room for enltivation, and,
s coon ns the virgin s;l was spent, they puched on, broke up
freeh Jand and clewred more forest And this, 1f allowed, they
would still do, thinking only of the immediate present, and not
of the future

But the Torest Department, by sts intervention, has stopped Gocd work guy,
m o great mensuro the worl of destruction, and ‘has not only Fiows
brought 1n a large, and ensured a continuouns, reienue to
Government, but 1t bas lad the foundations of a sistem
which, 1f properly directed, may be made to conduce greatly
to the ngricultural proeperity of India But when 1t began
its work its chicf daties were the preservation and devel po
mont of large timber forests, such as the tesk forests of Lower
Burmn, the sd! forests of Ondb, and the deodar forests of the
Humalayas, or the forests of the Tiestern Ghate  Its objects
were In no senee agnenltural, and ats  eaccess was pauped
mainly by fecal conaderations, the Departnent was to te a Ve
revenue-paying one.  Indeed, wo may go so far as to sy thar FRNpie
1ts interests were opposed to sgncenlture, and its intent was e
ather to erclude agneulture than toadmit it to partiipation
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in the benefits  The chief reason for this was, that the adanseon
of grazng mto the forests would have destroyed the young
seedlings, and have rendered the mamntenance of the foresis by
patural reproduction imposstble So far as the orgwnal design
went the Forest Department deserves full recogmition of the
admirable work whichit has done tn saving to the country the
forests now under 1ts eare, but whicl, 1f left 1o the people, wounld
have been ruthlessly destroyed

158 At that time, however, these large {imber forests were
not 1n contact with rmportnt tracts of cultivation, but were,
for the wost pait, situated on hills and mountun ranges only
occasionally bordering on cultivation, and that of a sparse
and bachward kind, often carred on by half-wild tnbes As
the population m-reased, and the pressure on the land called
for extension of the cultivated area, so the latter spread to
the borders of the forests, Agmn, of recent jyears, there has
been a feeling that the forests and other wooded traets ought
to be made to serve the interests of aguculture mors directly
than they have done in the past, and tha! areas should be
reserved and fresh ones be ereated 1o the midst of the cultivated
land, and rot meiely on hills and moantam ranges The Govern-~
menta of Indi, Bombay, and Madras have been urging therr
respective Forest Departments n  this  direetron, and have
endeavouted to extend the influence of the forests from the
remoter hlls to the cultivated plains  In this way the pohey
of the Forest Department has been undergomg a change, 1n
order to meet the altered conditions of agneulture The old
traditions which Ammated 1ts oficers, vz, that the sole aims
of a forester were to srow big timber and to show 2 large
revenue, are weanng off, wnd, whereas cousiderable prejudice
existed 1n the past aganst the Department, by teason of 1ts
being opposed to agnenltnre, a feehng 1s now growing, among
the more enlightened of 1ts officers at least, that one great
object should be to duectly serce agricultural inteiests, It 1s
thisaltered policy that 1 wish to support, and to show, 1f possible,
the need of giving fuller scope to the usefulness of the Depart-
ment

Causes of 8
changs ofpolicy

Agr ulturel 159, The requuements of the agricultunist 1n respeet of wood

5:5‘;:2:’?;‘1.‘:&;“ are small timber for house bmiding, wood for mahing 1mple-
ments, and firewood , the last named - prmncrpally to take the
place of the cow amung which, though the most valuable manure
at the razyas’s disposal, 1s, nevertheless, gonerally bumnt as fuel m
default of wood.

The paramount 160. In the last chapter, after reviewmg the varous sources
PRt L of manume supply, we saw that they were very hmited n
fo' % ace dung pumber, and that the only materal available m any quantity
was the oidnary eattle-lang  Further, we found that, wheiever
wood was sufficiently abondant, dung was used for the land
and 1t was not burnt, but that where wood was deBaent,
manure was burnt in the absence of any other soarce of fuel,
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and that the land was thus depnived of it The dependence of
the sl for 1ts fertthty upon the supply of water and of manure
was also instanced, The conclusion was, accordingly, drawn thab
the supply of wood to serve as fuel forms one of the most 1mpor-
tant factors 1n mawtainug the fertiity of the soll, or, 1n other
words, the prosperity of aguculture, T can hardly put this too
strongly, for 161 #%e one practical meacure on which I place the
most 1mportance, 1t 15 that which calls for the most urgent
attention, aud from which the grcatest henefits may be expected
to follow 1 make, m my Report, other recommendations and
suggestions, 1t 1s true, but I consider them munor ones compared
with this  Let 0s once mote review the position A countiy
exportins mauures as well as crops, not utilising even the nirht-
s 11, and then burming the caltle dung becauso fuel 18 scarce, an
evel inereasing pobulation, and a greater demand ou the land to
supply moie and larger crops, these latter depending on moe
manure bemg avatlible  VWhat more ready plan than to supply
wood as fuel 1 o der to save the manure for the land? 1In tle

t 1ot of wood for cow-dung no question of caste prejudice
1sanvolved, such as 18 the case in the use of Lowes or of might~
soil It 1s a measure which the people would adopt, and bave
ad pted, on their own account, Wherever 1t has been posaible
Tuither, the impiovement thus to be effected 15 one which proe
ceeds upon the right lines, v22  the improvement of Indmn Agn.
culture from wifhen rather than from wsldous

I theiefore do not hesitate to say that, just as Government tee mportance
foceanw the difficulties of the people 1n supplying themselves wwith & bets |
water, nod so provided 1t for them, so must attention be now
turned to the dificulties of the peofle 1n the matter of fuel, and,
seetng how mpossible 1t 1s for tiem to provide it for themselves,
Government must, do this for them too It 1snot 10 the mter
ests of the people slone that I would urge tlus, for, kaving fully
discussed all other ways of increncing the manure supply, 1t 13
clew that this 13 24e one way 1 which st can be eflected, and, of
not effected, sooner or Inter the land must fall off 1n productive
power, and the revenue demved therefrom Ly the State must de-
chne oo Accordingly, 1 regard the provision of fuel as the
most potent means of muntaining prospenity, not alove to the
cultivators, but to the State itselt, and as a measure which the
latter, s» 308 own tnlerests, should tale np immediately 1f wood
could be made to take the place of dung for fuel wa should svon
come to realise that more wood means more manure, that more
manure means tnore crops, and Mmore Crops an 1NCresing  revenue
to the State, whilst, to the cultivator, 1t 1mplies more fodder,
batier eattle, and more manure again to ensurc the future fertility
of the so1l

161. 1 do not take to myself credit fo~ more than emphamiung poyyoee
what others hwve already pointed out on this eubject  As much prem e ot
88 17 yews ago Mr I I Ellot, wnting m the “Times,” " "7
urgd the necersity of  Fuel Reserves” for India, and much that
hic then said bas ‘mnce proved to be true, The same views have
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been vrged by others, but there 1 ¢\t now for mare defimite action
than there bas been wm the past  TWhat hus Leen dove o far,
whilst not without benefit to ngnenliure, has, to my mind, talen
mawmly the form of sapplying wood for the requirements of large
towns and ralwars, Although agneultare bas been iudunectly
belped by the smaller amount of dung burnt 1v consequence yet
I thiok that bardly enough smportince lus been atiacbed to the
bearmg of the wood sapply upon the fertihity of the eosl, nnd to
the need of supplying frewood to villages us well 2s to towns

1§2. The mfluence of an extended growth of wood npon the
chmate bas been fally denlt with sn paragraph 88 of Chapter IV,
and bas been referved to 18 affording a posmble, though perhaps
only local, amelioration of the severtties of chmate.

There 18 another feature abont tree growing sybich must oot be
forgatten, v1z, the shelter aud pratection afforded from the burn-
mg sun, and ako from the violent winde  Me. Nicholson pumts
oub that many tractsin the Coimbatore district are exposed to
severs winds, He s1ys —

Dharapuram Dirtrict — Hedgen and belis of drees wonld be pecubarly
< useful 1 this wind awept tract,

Udamalpet ~* It 19 the most opeo faluk 1o the dustnel, having few
* hedges and very few traca, henre the winds of ibe south west wousoon are
“geverely felt

Many parts of Mysore suffer greatly fiom damage by wind
On the North.West frontier the p of tices 18 pensabl
to the growing of grass

The advantages of tree growing sn connection with the supply
of leaves fos hitter and for manure have been spoken of in Chape
ter VIT (s¢c paragraph 149), and to this may be added the pro-
vision of foed aifforded both to reen and cattle in time of famwe,
1f sustable hinds of trees be grows.

183 Whilst liping particular stresy, as T have done, on the
need £7 20 estended wood supply, aud wmanly for the purpese
of prewading fuel, 1t would be wrong tosgnore what the respechive
Governments of India, Bombay, and Madias have done, or, at
lesst, have urged on thewr Forest Departments the necessity for
domg  Without gowg rate partwalars, I would sudicate the
geveral hioes that have been taken

Yt was Pr (subsequently Su Dictrich) Brandss, the real founder
of the exasting Impeninl Dorest Depmtment, who gave the great
unpulse to the growth of what may be fermed * Agnicultural
Fotest.” It was be nho clearly saw the lme which the Forest
pohey of the futnre wonld bave to fake, and who did bys Lest to
gmde 1t 1 this dwrection  Alveady wm 18783, at hu sugpmestion,
tracts had been taken up in  Ajmere-Merwara, n hitle terntory
under dwreet Imperial control, and thus avalable for the parpose.
This will be explamed more 1n deta] later, but 1 may be swid here
ﬂm’;t he resalts wete wery satwsfactory, sed Sw D Brandis
wrote temw

. ‘It way be ponted ont that in all ascept the most and fracty, or whers
“denudation s complots and of long standing, mero protection mded by
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*sowing and planting 1n euitable places, wll gradually elothe grounds with
¢ trees and shrubs.

Sir D Brandis, at the cloce of lus Tndian carcer, went himself
to Madras to assist the Madmas Government n framing therr
policy of # Agricultmal Forests,” and largely to his efforts 1t 15
due that 1n Madras s0 much has been done to make the Forest
Department serve agricultural 7

P

The Famine Commussioners showed that they were alive Becommends
to the way i which the forests might assist agriculture Gonmision
They said 1n their Report —

“So far ns any immedinte advantage 1s to be songht from

“the extenmon of forest 1n respect to protection agamst
“drought 1t will, in our opimon be mainly in the direction
% of the judicious enclosure and protection of tracts . . .
“from which improved and more certan pastore may be
“secured for the cattle of the wicmuty, a supply of fire-
* wood secured which may lead to o more general untilisation
“of animal manure for agriculture, and a possible addition
“ made to the power of the subsoil to retan its musture, and
¢ tothe prospect of mamtaimng the supply of wa‘er in the
“ wella

The Government of TIndia, 1n following up the 1ecommend- Goperament of

ations of the Famme Commission, sssued, 1n March 1843, 8 Feolat on of
Resolution calling attention to the growing decrease the Mo
area of grazing land and wooded tracts i1n mamy parts,
notably the Punjab, the North-West Provinces, and the
Central Provinces, aud to the dama,e done through excessive
grazng  They quoted numerous cases, such as Banda, where,
m the famine of 1878 79, grazinz arens had been 1nstra
mental 1n saving thousands of cattle, and o*her instances,
such as Jhansi and Rohtal, 1 which thousands bad penshed
for lach of these aress They ached, therefore, the attention
of Provinmal Agrncultural Departments to this  guestion,
and the cooperation of the korest Department 1t wis
suggested that enquiry should be made by district officers,
with o view of ascerlmming how far cuttle needed protection,
and what lands, exther Governmeut projerty or else purchae-
able at remsonable rates, were available for the formation of
what were thenceforth to be termed ‘‘Fuel and Fodder
Reserves ”’

1t was recommended that the purchase of land should be
effected, pronided tho pnce came within o hmit of KRs 20,000
for 10 square miles The actual management of the
“ Reserses ” was intended to be m the hands of the Forest
Department
Enquirics were next made, at Government suggestion, as to
whether suitable spots for “ Fuel and Fodder Resurves
cxisted along eanal banks and lines of railway,
As the result of the enquines made, 1t was asceriained that sethe taensn
w the Doab (North-West Provinece) sabine land (ssar) could h?:l{:b::“n,
A
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obtained 3o abundance, and sleo a certam amouwnt of ravine
land, both of which would pay for growma trees aud grass upon
Ravine Jards at Etawah and «t Jhanmt were subsequently
talen up, and canal plantatiens have been establiehed at
Cawnpore, Agra, turhy, Delln, snd other parts of tne North-
Vest Provinces and the Punjab  Otber plantations, sneh as
those of Chanpa Mwunga, aud Shabdara, near KLashore, had
been previously created by the Forest Department

Mention was made just now also of the * reserves > sstabhished
ab Ajmere=Merwara at the wstigation of Sur D Brande

etton tn Butsb1s1n Madras that more has been done than anywhere
else to assist apriculture by meous of the forests One great
reason for this 15, that 1w this Preadeacy the waste land 1
the property of Government, and they can therefore dispose
of 15 as they hke This 18 also the ecase wm Bombay, avd
wherever o prrmanent  settlement of the land emsts.” The
exceptional errcumstance that Ajmere-Merwarn was under the
direct control of the Government of India enabled land
suntlarly to be taken up there for the purpose of forming
‘reserves,”  Agan, 1 Madras, eultivated land 1s more or
les mused up with sndulating wood produciag country, and
thug field and forest come in close prommuiy, piesenting a
great contrast to the vast level plum which inclades the
Punjyab, North-West Frovinces, and Bengal,

The larga 164 1 propose mow to deal mn succescron wath the different

fombersrodne o7 wavs 1 which ab present the supply of wood 1w mantaiued,
and then te conwmder in what directions extepsion for agri-
cultural ends 13 most needed

Fiest of all come the large {fember producing  jforests
Tveryone must recognise the neee mby of having thess, they
supply Europe with teak, for exwmple, and are requsite for
all building purpises, and for praviding ralweay eleepars, far-
mture, etc  As we have seen, they are for the most part
stil remaved from the geneial area of cultivation, and 3t 1s
mostly on the ulls and mountain ranges that they are found
fhey are clearly demareated and dehned as beng forests for
the prusary purpese of gupplying lazge frmber, and should,
1 thuek, be r!gﬁﬂy treated as sach

Ta them the mam end sbould be hept m view, and avery
menns be uced to grow as fine and 38 large tuwber as may be
requred  From these forests grazmg must be excluded
entirely, 1f the forest bo worked op the gardinage system
{that according to which trees of oll ages, from seedlings to
mature treed, arc mted up together, swgly or 1w groups,
“everyshere over the whole ares, the fellings bemng sumrlarly
located at short 1ntervals wherever & suitable tree may bappen tg

be) ke ohjeet deng o ge matural rveprod an
resfoch ng, grazng would do great damage, wasmuchas the
seedlings would speedily be mibbled off or trampled dows. If

the forest be worked an blocks, trees of hike age bewg clas ed
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nto separata groups, 1t would perhaps be posmible, without divect
damage to the forest, to admit grazing nto particalar blocks at
certmn times In any case, 1 timo of drought these forests
would be the means of keeping alive many of the cattle of the
country  But, beyond this exceptiousl event, in forests of this
class I should like the forest officer to have full hberty and
every facihty for growmng large timber independently of any
minor considerations, also, I think thal he should be allowed to
strietly enforce rules for preventing forest fires and for exeludmng
grazing, ete , as well ag all others that aie necessary to the attain-
ment of is man purpose,

It 1s, n short, impossible to have timber forests and aguicultvre Tmpossis ty of
on the same area, the most that these forests can do for agricul Foren omaf
tare 15, to provide, for the immediate vicinity, a certan amount ARiculture on
of small wood and firesood obtamed from the timber that 1s felled,
aud to serve as a refuge for cattle in fime of drought and famin=,

A f Ao~ e . T L
cultivation, and they counld not now be biought to bencfit directly
the actual cultivators of popalated villages at a distance, Around
them 1s only a ecattered agricalture and a meagre population
Here, I should sny, aie forests nhich hy their position are best
adapted for fsmber-growsng purposes, and for such purposes they
should be kept ‘They are too far off to supply the ciltivater
with firewood at a rate which he could afford to pay, and which wounll
at the same fime be iemunerative to the Forest Department,
whilst, to the cultivator, aven were there aty consideiable
azncultaryl populition, the cost of carting woull be prolilitive
Tt may, however, pay quite well to remove large logs, such as con-
tractors or railway companies woild buy I am obliged, there-
fore, to look on thess forests as hikely to do but little to 1nerease
the supply of manure available for the land through the substitu.
tron of wood for cow-dung as fuel

Winlst advocating the clocer attention of the Forest Depart-
ment to agnealtural ends, and ding the step taken
1254, wlich brought the Department under the Imperial Departe
ment of Agrienlture, I Lave no wish to urge interference with
the neces:ary and legitimate purpnses which the large timber-
growng forosts serve for the good of the country, Large timber
15, and elways will be, tequired, nnd to male the supply a means
of obtamning u large revenus 1s a very proper c¢nd, where, ns 1
Lave ehown, other anterests do not suffer thereby, I am, accord Resealty of
m,2ly, in full aympathy with the Forest Department in their contens Toret raide
tion that, where the object 13 to grow timber, 1t 15 necessary to hndyre"®
close these forests altogether to grazing or at least only to open
certmn llocks at a time, and to enforce strngently the rules
which exist 1n regard to the provention of forest firs I have
myself geen, over and over agmin, during my tour through the
Conrgy forests, tnstances of the damage done by forest fires, how
that seedhings are Lilled avd the entire matural reprodaction, so
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essential 1w o timber forest, 13 completely stopped. I can qmte
undeistand, oo, the dsmage that will be done 1n 2 forest where
reproduction 18 gomng on, either on account of cattle trampling
down the scedlings, or by goats pulling down the branches and
young trees bodily, or by goats and sheep nmibbhng off the young
ehoots, Goats, i particular, must have no place 10 a forest of this
kind

Much has been smd by certain wniters 1n favour of the annua
setting on fire of the forest grass,1n order to get a fresh growth
of herbage The oceastonal elearing of the conrse dried grass by
fire may result m the growth of a temporary crop of fresh grass
to feed cattle for a month or so, but 1t simply means rumation to
the forest, and the mflietton of damage from which the forest
will not for many & year recover I have, therefore, no
sympathy whatever with those who have mamtained that it 18
2 good thing to have an aonual burnmg of the forest grass, or

- v grazing
t forests
. tombera

Classifost on of 165 The Forest Deparbment recogmses three classes of forests
o

(1) “Reserved Forests,” or those which, bemng the property of
Government, or over which they have propretary rights, have
been set aside and constituted # Reserved Forests,” (2) * Protected
Forests,” aor those which, though the property of Goverpment, or
over which Government have proprietary rights, have not heen
mcluded 1 a “reserved forest,” in these Government may
declare any class of tree reserved, or close any part for a term
not exceeding 20 yems, (8) all other forest lands are termed
“ Unelassed Porests *’

166 Of  Protected Forests ”’ I need eay little more than that
I think 1t would have been very much better to have m1de them
all *Reserved Forests The retammg of certun mnghts by
Government, and allowing the people to do otberwise as they like
1s not conductve to the forest serving the best purposes

In many ecases, notably the Punjab, the creatton of “pro
tected *” forests has ansen, I beheve, manly from the faet
that the Iiocal Government have not had the courage to
extend full protection to land which ought really to have
been “ reserved”” forest. A partial protection only has been
extended to them, the Liocal Government fearmg to cause friotion
with the people In view of the 1mportant 1ssues of forest presero
vation, the reckless use of the forests by the people when uncon~
trolled, and the general unsatisfactormess of the working of
“ protected ** forests, 1t would, I think, bave been much better to
have taken the bold step atthe outset ~ In the case of any land
that 15 reserved, excluston from 1t may be necessary for a time at
first, but before long the benefit of doing this will be apparent,
and even m the first year a quantity of grass will p*oEsbly be
available for cutting as fodder
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167, Among “Reserved Forests” are mcluded the timber. ‘Resereea
growing forests which I bave referred fo1n paragraph 164, 1 o ot
now mtend to deal with those * reserved forests ”’ which are near
the cultivated areas, and winch ean be made to serve agneultural
ends  The action taken by the respective Governments of India,

Bombay, and Madras m extending the influence of the forests from
the hulls to the cultivated plams was, undoubtedly, a good one
But, from one cauce and another, 1t has come abont that, wath
. Voo e r - rdly
the The sdvantages
t as :;‘l‘;:‘{w:;il:ed
« oga

Lenefit for them ‘
It 13 necessary to look briefly at the causes which have brought The eessans tor

this about  Undoubtedly in the past there has been a kendcucybon ke

the part of the Forest Department to grosv large timber only, and

to reap a laige revenue by domng this We have seen, 1n para-

graph 157, bow this naturally came about, and that it was the

result of the duties with which the Department was charged t the

outset But the traditions have not altogether passed away even Tue teatitions
now, and there 1s still need of remindimg the Department, as Str &bt
D, Brandis did 10 1883, that the growing of big timber 18 not the

on'y, and often, 1udeed, may not be the maim, object of a forester’s

existence,

Sir D Brandis wrote in 1883 —

“Tt must now be distinctly recogaised that not only does the provision

*“of timber and firowood come within the legitimate zeope of forest admin-
4 ystration 1n India but one of its most amportant dut es will,in fatare, be
¢ to inarense the supply of cattle fodder partioulatly during seasons of drought

“m t} e drier districts”

There have teen, doubtedly, derable difficul m  the pimealties 1o
way of the Forest Department, and where, a8 1n the cage of PorsiPs sl
Ajmere Mernara, there has been no hmndrance to procuring land,
tho Department has shown 1ts readiness to mimster to the more
agncultural needs as well a3 to the growng of timber.

Nevertheloss thero 19, I think, n great deal more that ean be done,
and what 18 cluefly needed 15, to extend the action talen by the
Madras Government.

Ishould, in justice, ey here that among tho officers of the
Forest Department there are many who recogmse the importance
of the objects to which 8ir I, "Brandis rofers, and who carry

them out as far as thoy can, Some such men I met dunog my
tours,

168. What provents cxtended action 18 not sny chech from the  =eu 11
Governmeut of Indi, nor yet from the Forest Department, but 05 TN
1t 18 & financial check, and one which sccordingly prevents Local s smseriai
Governments from taking action  The Forest Department 14y, ,_::_:'
practically called upon to show a latge rovenue, and is maturally ¢ «t
proud of the profit 1t males At the same timo it 15 a notonously
uodermanned Department, Lut 1 unab! -
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matenalle {18 would be necescary were the maore agricaliued pur-
poses clasely Follosed), unless by <howmg a still larger gurpius to
meet the expense of additional officers 5ot has come about that,
1 the majonty of cases, the officers bave turned their efforta
mamly to producing large timber wherever they could, even though
the cirenmstances of the “reserved forests?” would, 1w the swider
sence of the good of the country asa whole, have often adapted
them better to other purpeses than timber growing

;R;::{:ved" 169 Tt 13 by no means the case that timber-growing will

Betcer sitaptes o 81¥ay 8 be the parposs to whuch the forest 1s best suited asturally,or

Sberruroses gl most desirable ome when all considerations are taken into

gxowd account  Aress have been taken up in the past, and the attempt
has been made to grow om them timber for sale, wheieag thee
areas were never htted for snch 1 purpose, but only for growng
scrub-jungle and for providieg grazwog, Thers are many such
stances 10 Ehe Madras Premdency. If the Forest Deparment s
told to concerve tumber 1t will do 3t, nnd wherever 1t sees a chanco
T hat must come to beunderstood e that forests may be so situated
or maturally so adapted that tunber growine may not always be
the mars eud to 1o sought, but thit what the foresteris aceustomed
to regard as *accessortes,” such av emall timber, firewood, grase,
etc , should, 1n many caces, be the maw constderation, 1ad that for
which the forest shoold be worked. In seme of the Bombav
forests, for exwmple, the sapply of twigs and leaves for the rad

Bab system of maling seed-beds {72 Chapter VII, paragraph 18Y)
may be the most useful mid to agriculture, aund the growing of
trees that may be pollarded would do much more good than sup-

{;‘?\;s'm'i wadd plyog timber At Motm {Bombay) and Hospst (Madras) |
saw cultzvators lopping the trees aronnd therr own i Uds, the twigs
and leaves beng ntilised exther for rd? or else directly as manure for
rice fields, Nor were the trees ruthiessly destrayed, for they were
only lopped once m foor years Stmularly, some tiees are most
vsefully groon for pollarding, the shoots bemng used as prope for
plantamns or defel vine At Mohim I counted over 5 new shoots
on a pollarded dhewds (Hibescus) tree, and I was told that the
number went sometimes up to 100 The shoots tal ¢ three years
to prow to a sufficent size, and the trees hive for 20 years I could
not help thinkior it was much better for the trees to thus yeld
4 trienmal supply of shoots for 40 years, than that they shonid be
left alone all the tune 1o order to aflord at the close of 1t one smgle
log of timbar

Where such 53 the case, and seewng that 1o wet remony the
#4% system hus been proved to be the best for nce eultieation,
1t would frequently be very lemtrmate for the Forert Departe
ment to work for the eupply of r#é pstead ol for timber The
Forest Department have, 10 some 1nstances, tned to undertake
the provision of 44 but the diff cully has been that they frel com-
pelted to cus ot neeording to rule, and then to stack and keep
1t, wherets the cultivators must have st fresh, and jast when they
want it, as well as at 2 not expeneite rate
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170, In demareating a ““recersed forest” it 1s the practice Tbs proviston
to ascertain remster, ana_provide for the continuance of rigzlits i '
which are found to Le already existing over such areas DBut
more than tins 1s required 1t 18 not cnough to eatisfy existing
nghts, or to provide for tho wants of the jeople immedialely
around the recerved area, and then to say, ! Having done tlus,

*we will now grow our timber W hat I maintain 1s, that, having
marhed off the most smtable and more distant areas for timber-
growing, the “re<crved forests” which are mearer eultnation
should ke worled more 1o the nterests of the people tian hus
been the case 1 the past, snd that the first consideration, sud
vot the Zasf, ehould be how the wauts of the agneultural com=
mumty generally (who are not fortunate enough to have acquued
any rights) can be best met, and how the benefits which tl e forest

resertafron » =f - nded to as wide an acea 29 posaible
. - " stance beyond which firewoud, etc,
‘ my contention 18, that the object

1o ve hept 1 view should be to sce Aow large a number of the
cultirating villages ean be provided for, not Aow few must have
their actual nghts supplied Vi hen this 18 done, 1 have not a
word to say agawst the remainder of tho forest bemngz utilised
for timber growing, for eale of fuel to towns, for letting out to
graziers, ete, whichever bo posuble and most remunerative, but
these must come afler, and not defore, the agricultaral needs of
the country,

171. It 18 nght that T should here make an exceplion N Ezeepion
favour of what has been done 10 Aymere-Merwara The reserves jylsrourot
Lere, which 1 bad the pleasure of viaiting ander Mr. H. C Hill’s Merma.
gmdance, quite meet the ends wluch they should fulfil No
attempt 15 made to grow large timber (the sol, mdeed,1s quite
uusmted to 1t) , but large quantities of small wood and of hre-
wood are jroduced, and a conuderable amount of grass 1s eut
for foddes, whilst, even during my wisit, the reserves had, 1 a
tume of drought, been the means of eaving a number of cattle
Lelonging to the surrounding villages

Tam told that stmlar reserves may be found 1o different
dustricts of the Poapsl

If the example of Ajymere-Merwais were to be followed ex=
tonsively, mnch good would certatnly result, but, ns 1t 18, there 1%
room for 1mpi t, and my ks made above hold good,

1 belteve, 1n general

172 As fo firewood, 1t 18 quite true, as forest officers have ;. o
pointed out to me, that the price of firewood must be regulated saoml ) ccases
by the demand, and that firewood cannot ke sold at oue rate Lo forests
atown and at anotber to the caltivator, or else the latter will
at once re sell lus purchase at a profit  But, what I think migat
well be adopted 1s the system by which the mhabitants of certamn
defined areas around a ““reserved forest’” mught be allowed, on
payment of a ceitamn yearly sum, to tale out an aannal licenss
to remove what wood they require for building, implements, and
firewood, as also fodder, ete, provided these
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matertally {as would be necessary were the mors agrionttaral pur-
poses closely followed), onless by showing 1 el larger surplus o
meet the expense of additional officers  So 1t has come about that,
m the majouty of cases, the officers have turned thewr efforts
mainly to prodncing large timber wherever they could, esen thonch
the crrenmstances of the *reserved forcsts ™ would, w the wider
sense of the good of the country nsa whole, have often adapted
them better to other purposes than tunber growing,

169 ¥t ss 1y no means the case that himber-growme will

2} Besereed
geﬂt't:‘;‘:da:l"m“lo always be the purposs to which the forest 1s best sutted naturally,ar

olher Yﬂll’ﬂua
bay fimbers
growisg

Poltasd nz and
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the most desuable one when ail considerations are faken nto
aeeount, Aress have been falen wp sn the past, nnd the attempt
bas been made to grow on thewm famber for sale, whereas there
aress werp never fitted for such a purpose, but only for growmg
serab-yongle and for provdmg gromng. There are many such
instances in the Madrus Presideacy.  JF the Porest Deparment 1
told to concerve tmaber 1t will do i, ntid wheraver 16 sees a chance
What must come to be understood 18 that forests may be so sitanted
or maturally so adapted that timber growwny may not always be
the man end to be sought, but th 16 what the forester 1 accustomed
to regard ns “accessottes,” ench se small Bmber, firewood, grass,
ete , should, 1z many cases, be the maw gonaderation, and thay for
whieh the forest shoald be worked. Im some of the Hombav
forests, for exnmple, t1e supply of teigs and leaves for the rdd
system of making seed-beds (sz2 Chapter VII, yaragraph 151}
may be the most usefnul md to ngriesiture, and the prowmg of
trees that may be pollarded wonld do much mme good than suape
plyng bmber  Ab Mabim (Bombay} nnd Hospet {Madmas) §
saw coMxvators lopping the trees aronnd ther own fislds, the twigs
and Jeaves being utviied exther for 768 or elve directly as manure for
nee flelds.  Nor were the trees rutblessly destroyed, for they were
only lapped once n four years, Swnlarle, some trees are most
ueeinlly grown for pollarding, the shoots bemnp used na prope for
plantatns o befel mine At Mstum I counted over 58 new chonts
on 2 pollarded Bhends (Fibracws) tree, and I was fold that the
number went sometunes up to 100  The shoots take three years
to prow to r auflicient sze, and the trees hve for 40 years 1 eonld

not help thinking 3t was much better for the trees to thus jield
o trienmal supply of shoots for 40 yenrs, than that they should be
feft alone aff the time 10 order to affard at the cloze of 16 one emgle

log of tumber,

Where such s the ease, and sesng that m wet repions the
#db eystem het been proved to be the best for mes cultivation,
1t would frequently be very lemtimate for the Forest Depurts
ment t» work for {he supply of rd¥ snstead of for timber ~ Tue
Forest Department have, m some instances, tned to undertake
the provision of #df, but the difienlly has been that they feal come
pelled to cuy it accordimng to rule, and then to stach and keep
1t, wheren the eultivators must have it fresh, and just when they
want 1k, as well as ob a not expenaive tate
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170. In demarcatiog & “reserved forest’ 1f 1s the practice Thepror
to accertan renster, ana provide for the continuance of nights Hes

which are found to be already emssting over such areas But
more than tiis 1s required It 15 not enough to satisfy existing
nghts, or to provide for the wants of the jeople smmediately
around tho reserved ares, and then to say, ¢ Having done tlus,
“we millnow grow our timber ¥ What I mamtain s, that, baving
marhed off the most suitable nnd more distant arens for timber-
growimng, the “recerved forests™ which are nearer cultivation
should te worked moro 1n the mnterests of the people tian has
been the case tn the past, and that the firsf consideration, and
vot the lasf, chould be how the wants of the agneultural com-
munity generally (who are not f{ortunate enough to have acquired
any nghts) can be best met, and how the benelits which the forest
reservition confers may te estended to as wide an area as posaible
To tlis there are limts of distance beyord which firewoud, ete,
cannot be profitably carted, but my contention 18, that the object
to be Lept 1 viow ehould be to see Aow large @ number of the
cultivating willages ean be provided for, not kow few must have
therr actual nghts supplied  When this 18 done, 1 have not a
word to say agamst the remainder of the forest bemgz utilised
for timber prowing, for sale of fuel to towns, for letting out to
graziers, ete, whichever be possible and most remunerative, but
these must come affer, and not efore, the agnenltural needs of
the country,

171 It 18 nght that I should here make an exception 1n pxeep ion

taton

stiog

favour of what ks been done 1 Aymere-Merwara  The reserves i !

here, which 1 had the pleasure of visitn g auder Mr H C Hill’s diermna,

gmdance, quite meet the ends which they should fulil No
attempt 1s made to grow lar_e timber (the soil, 1ndeed, 18 quite
vusmted to it} , but large quantities of small wood end of fire-
wood are jroduced, and a conaiderable amount of grass 1s cut
for fodder, whilst, even during my wisit, the reserves had, 1n a
tune of drought, been the means of saving & number of cattle
Lelonging ta the surrounding villages

Tam told that sumilar reserves may be found i different
distazets of the Panjab

If the example of Ajmere-Merwain were to be followed ex~
teamively, much good would ceitainly 1esult, but, as 1t 18, there 19
room for improvement, aud my remarks made above hold good,
1 beheve, 1n general

172 As to firewood, 1t 1s quite true, as forest officers liave

Hyetem o

polated out to me, that the piice of firewood must be regulated snwurl I tevms
by the demasd, and that firewood cannot te sold at one rate Lo ‘resier

a town and at anotber to the cnltivator, or else tho latter will
at once re-sell hus purchase at a proht  But, what I thinh might
well be adopted 13 the system by which the inhalitants of certarn
defined areas niound o *“‘reserved forest” might bo nllowel, on
payment of a certain yearly sum, to take out an anoual licensd
0 remove whal Wood they requue for building, implements, and
hrewood, as also fodder, ete, provided these be for theit fomecte
WD
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nse only, and not for sale; sho 10 graze {vhen prazing canbe
provsded) all cottle of which they are the Zond fide owners, This
wonld get md of any Giffenlty as regards the price of firewood
aud, masmuch as the hcentes wauld epecifiy the particalrr blocks
where tha permmsion cpuld be esercized, and wontd be hiabls to
be cancelled if the restrichions were exceeded, the control would
e with the forvst officer, who would determine the areas to be
thus set off

Tho only difficalty would be w the case of those who held
nghts of 2 g, of 1emoving fi d, ete, and who would
bardly be willing to pay an apnual sum when befoie they had been
free  This would, however, not apply everpwhere, and where
it did, the mghts wonld bave to be defived, just as 18 done at
present 1n the case of * reserved forests”

173. 1 bave spoken of the need of a larger staff of better.
froed mee 1w the Forest Depariment to earsy out the working
of fotests 1n an sgncultural dicetion,  As the forests come mose
m contach verth agneattare, so il there be need of greater
supervision and mote offical protection sgamst Fre snd agownst
wanuthonsed gramog, ete To tshe an example, 1 the Coory
foiests thete ss only one Ewopan professinal officer over an
avea consshing of 248 squore miles of ¥ reserved® furests, and
601 squire males of ** protected * forests

174, But the Forevt Department 13 fometimes cafled upon,
or else attempts, to perform 1mpo stbilivzes When the need

* for serving agncaltmial ends has been vmpressed upon them,

the officets have fiequently been expocted to produce out of
the same forest large, wmediam axzed, avd small tumber, fire-
wood, Jeaves, rdb materl, and grazing all 2t omee  In
Bombay the Torest Departoeut brs decided that these vared
weats can best bs mwet by a 40 jears’ rofatien, This means
that rab, for example, could m any ome jyear be omly faken
off one fortreth of the avea, a very cufficient amount 1 miny
cases  Its quite clear that catting for rfd must be done mear
oultivation, and that there must be regalar working plans drawa
up for 1t, the people being allowed to cut the material themeelves
over allotted areas, worked, eay, an & thiee or four years® 1ofation,
and pryment to be by levy on the nce siea enlfwatsd, or on a
village as a whole,

Agum, the ageeultunsts being under the Reveune offierils,
there are not wanting instances whers, owng to the absence of
a proper understanding between these officals and those of the
Foresy Department, friction has been caused upon the closing of
the forests, or by the issue of orders to stop the lopping of trees
Sor rdé.

175 Thus, partly from the natuse of sts schion, of necessity a
restriching one, but mawly from the obligations put aponit by the
Exeenbive Government, alco from the rmpossibilities 1t has_been
naked ta perform, and, lastly, from bewng greatly undermanned, the
Forest Dipartment bas not been 2y popular 1n the past as ot might
have been, But T am sare that when 1t s Tully recogmsed that
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there pre other ends shich the Forest Department sbould eerve
besides that of growieg timber and maling n large revenne out of
the t;orCSts, the Department will readily carry these out to 1its best
abihty,

Sach an end s that which T have indierted, the provision, for
tho agricultural commumty primarsly, of facilities for obtarmng
what they require, ez, small timber, wood for mplements,
frewood, leaves, grass, or, where possible, grazing o netion
would, I am sure, do more to render the Iorest Department
popular and sts work one of wide-spreading benefit, could 1t be
mstructed to carry out such objects as the nbove, and to bring
these facihities to the cultivators” doors  Sucha poliey would be
one of grring, and not what the people have considercd the past
policy, oue of tuking aiway, The cultisators wonld then feal that the
forests were a real bepefit to them, and pos«ibly much unculturable
land would becowe clothed with trees and grass

I cannot better conclude the consideration of this portion of my
Report than by gwving the following extract froma Resolation
of the Madras Government, 1ssued 10 October 1890, upon this
subject 1~
Parggraps 24 = It 12, however, most nacessary to correct the P salatian of
¢1den, which prevatls somewhat widely, that ns soon a3 o forest 1s G iearss,
“1eserved, cattle and men aro to be excluded, and 1t 15 to bo worked Uctober 180
“for the profit of Government rather thap for the benefit of the
“people It einnot be too strongly aflirmed that the chief object
“ of the reserved forests throughout the greater part of the country
“18 the provision of pasture, small timber, fuel, and leaves for
““manare or litter, These are to bo worked ip order to meet the
* wants of the villageis 1n these 1espects, and are not to be con-
“ verted into close preseives for the growth of large timber
This important Resolution exactly expresses the opimons I had
already formed, and 1t 15 1n the direction indicated that I fhink
fature policy should proceed

176 I am aware that changey cannot be effected without yue potteyor
expenditure of money, and perhaps 2 diminished reventie may be Gorerwent
the result, at least for a time, But I have attempted to show that
the obtainng of a large revenue from the sale of timber may not
b conardant ok the best wderents of e tomniny 9 Yasge, v
that 3 po sible diminution of 1t may be attended by rncreased
revenue to the State from cultivated land. It has also to be
remembered that 5 very large porfion of the revenne of the korest
Department 18 denved from nich grazing grounds which have
been transferred to 1t from the Land Revenue Department The
Forest Department, 1n being a revenue-earming one, starts with
the followmg advantage in favour of 1ts old policy a¢ agamst
the one 1 recommend, that, if timber be sold, the return
15 a0 a¢fual one, whereas )f the plan I advocate be followed, the
wncrease will be a pofential one, 1t cannot be directly translated
mtp figures. Nevertheless, I trust I have said enough to show that
actton 1n the direction of providing for agricultural wants, and
prmanly as regmds the supply of fuel,1s inseparably bound up

104
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with the prospemity of the agricultural classes, 2ad with the
maintengnes of the Land Revenue of the State

177 Next to the forests come the plantalions which have been
establishe ] along eanal bauks, hues of rulnay, and other selected
spots, pnmordy for the supily of foel to towns and rulways,
and not with specist sgrcultural ntest  As meutioned 1n
paragraph 163, plantations have been made along the banis of
cmals m the North-West Provinnes and the Punjab, and suck
towns as Cawnpore, Agun, Rurky, and Delbr ars thereby supphied
with fuel It was reported 1 1858 that 1o the North.lest
Piovinces theve were 86,087 acres of plantations along the banks
of the Upjer Ganges, Lower Ganges, Agra, snd Lastern Jumna
Canals  These are, howerer, under the control of the Irugation
Department, and not of the Fotest Department, and no effort 18
made to cteate a focul market for the wood , hence 1t all goes to the
iarge towns, and the plantations are of httle local agricultural use
1o addition, the spstem of Jething ont grezing 18 by no mewns
satisfactory , in mony parts the colbivators arrange among
themselves, so that there w no competstion for the privilege
of grazing aud one man will thus purchase the nght of
guazwpg over an exten<ive area for o merely nomsnal som,
putiing on as maoy cattle (uncluding his nergbbours’) as he cun,
aed 1o tuen ieceiving payment from those whose eatfle he
admits  In other cates razing 15 nmot allowed, but only tle
cutttng ot grass I the working of these plintitions were
put under 2 forest offces they would probabhh be better seen to
Along the Cawnpore Caoal the plantations are 40 feet deep, dudal,
aeem, pepul, "ud ather varieties of pons, ohdk stseu, and parman
ave the principal trevs grown  fhe natwve propuietors (cemsudars)
n the neighbourhood sometimes bave plontations of thewr own,
wostly of dAdk and bebnl wood, every three yearsthey cut these
over and seod the woed snto (awnpore

Chaoga Manga 15 a large plantation of 10 000 acres situated
along the North-Western Ralway, and watered by the Bin Doab
Canal It was staited 1o 1B66, and 3ts ol ject was to provide fuel
for the ratlway  Shigham {Dalbecgra s1zan) 18 the tice gronp, and
1t 1s et on a 15 years’ otatn I found on engmry, tiat the
rmiway company {abes the whote of the woed although cnly sup-
posed to bave that whieh 18 above £ inches m diameter ibe
smaller 'vood, | to 2 inches in drameter, 19 re sold by the ruibway
company A large quantity of gracs, mostly of 1 coarse nature,
grows 1n the plantation and to this I sball sefer 1o 6} e next chapter
But I would meetion that, so far as ¥ conld see, the Chaaga Mangs
plantation doss ot serveany agncultural end whatever, except
within a very homted ewcle 1t simply supplies wood for therail.
way, wnstead of the latter burning conl, Nearly the same remark
may be apphie | to tue Shahdara plantation, near Lishore, entablished
10 1865 aod covenng 1,258 aoses  The suver 58 close at bund, and
the o1l 18 motst 3u consequence, guesn, sgaim, 15 the wood grown
The engioal antention was to supply fuel for the rathvay, bat now
the whole of the wood goes ton contractor at Lubore, for use so the
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town as fucl. Occasionally a httle grazing 1s allowed, but the
forest officers are evidently adverse t01t.

None of these plantations, sccordingly, whetlier clong ecanal Thes
banks or elsewhere, serve agnenltural ends as ucefully as they fiie
might be made todo, and improvement in thoe system of thepp seitorstvaive
working 18 posuible  0F - - L
which, hke Changa ** - . Y
benefit the land, n . "
even to towns, a certmn amount OL cow-dung 18 reieased wilch
might otherwise be burat as fuel,

178. More agriculturtl in purport than the foregaing is the sys-
tem of Arboriculture, the spread {:? which has beeng;usghed on m’th Arboricutiare
eommendable energy, maly by the Directors of Provineinl Depart.

ments of Agnculture, Apart from a po sible influence on climate,

the p-ovivon of shade nnd shelter, and ultimately of timber and

fuel, caunot Lot be beneficial. 1E trces such us the prosopis, the

mahva, and the yackfrust tree, were grown, they would 1n time of

famine be very ueeful in supplyiog the people as well as the cattle

E\-xlh folod. The fraw of the éabul, for example, 188 very good fued

or cattle,

1amt

It 13 very desirable to e the g of trees bv puvate
yndividuals, and to hold out 1nducements for the downg of this  The
feeling of possession, s 1nstanced 1 the case of a man digging his
own well, 13 one that acts as a strong incentive to agricultural 1m-
provement, and 1t shoald be fostered 1n every way., In Prince mastg awing
Edward’s Island #arbor socteties” mie formed with objeots simlar io Aovres
to the above, and in several States of America special inducements
are held out for the taking up of land for the purpose of growing
trees ¥
Ll S e e T e M. Do pagntroluced % Tope rul
. to be allowed
Aantations on

- . erative, for 1f
area he got
Y - . de useof, I
congider that a great deal T *
the North-West Provinces . .
I 1889-89, Bt 56,888 w - !

i
on Arbonculture, and the receipts amouated to Re 47,084 In the
Central Provinces, during the same year, 29,000 trees were planted,
Butn Bengal and 1n Bombay li'tle baslesn done. Ina partof
the country whete, as 1o the North West Provinees, the forests aie
confined to the hills, and wood and shelter are notoriously deficient,
1t 18 of the greatest importance to show the benefit which (he plant-
ng of trees along road-ides may confer Casuwarenais n tice well
sutted to eandy lands, and the growing of 1t m arts of Madras nas
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been very suceessful  Xo the Native State of Kapurthala T noticed
that plantations of sissw and other trees had Too- made on bare

places nro'un‘d {he fown of X- . owsible, The
natren? - . . * the example
sef, .. . ) e (Pramilat) has
beex . * ¢ wsu vaond, wells are gurcounded by trees,

and wango trets ave planted along watereourses, some villagers
have even planted small gardens, avd the State, asan encomage-
ment, reants the revenve of all suck lands  In daving along the
road from Jullundur to Hoshurpur I frequestly saw sssu brees
which had been planted by semindars in blanh pateles of the fields
Just off the roadside,

Voatrabla fo It is well, hotwever, that 1 should hete wierpose 2 coution ax to

foeatumred - the undeamability of ‘planting trees, wwore especialiy babuld, close

Belds to theedges of cullivated fields, ut Jeast where cold-season [rads
<rops sre grown, The roots of the trees run out 1 search of mois
ture and nounshment, avd thus deprive theerop of each, especrally
the former, T haveseep numerous mstances of arelz crop bewng
damaged 1 this way , with ramny-season {£4arif ) crops and where
there is abundant rainfali, 15 does wot, however, matter.

The neod at 179 But, after all, and cven wete the exwsting “reserved
cearemon forests” to b devoted, where possible, mors to agrieultaral ends,
thefe would not be enough reserved aseas to meeb the demand.
The ““reserved forests” czn only servea certavn cirenmsersbed
aren, and there must yet reman, especially mn the North West
Provinces, large tracts where trees, much less forests, are almost
unknown, Itis in such districte, nntouched by foiests, that the
epdeavour must be mads to ereale ¢ reserves,”” 1t 18 hardly neees-
sary to say much in proof of the above, the fact 15 almost umver-
Instemoes ot the sally admslfed, The followng wnstances, gathered 1o the course of

o my tear, may, howerer, be usefully given, as showng the scareity
of firawood, and that the price of 1t 13 miore than the cullivators
ean afford to pay in arder to replace cow~dung by wood for fuel —

Harh West At Cawnpore the price o} firewvod 18 4 annas per maund {80 Jbs) or 1 1apes

Froviaces or a ittle more than 3(A ibs., wheraas 100 procos of san dried cow-dung ca{‘aa

{brattes) ouly cost2 anuas or 1yepes for » whole cartload, weighing some
700 Jba., about thees eartlonds going to the ton

At Racki, winch s sopplied from the canal plantations, Srewood costs Re 22
For 100 manads, making the prize §1 annasa ;wacnd, or mach Yhe sime as ap
Cawnpore

Fevozepora ta very badly off for frewood, ewnae st~ * @ 4 muda

Peabe tracta. o l2nd bare wn o a7 0 . - ue of
thic & 4+ . . A

catay . - . ~ sbunisy, wood for ymplements

131

In Bombay itseif, frewood costs Be I lor 10 wannds (80 Ibs each),

At Poona 1t 18 very much fearer, and ezpeciatly bard to provste, marmuch
a8 1t has to ba feiched 30 or 40 mulss  The cost in Yoona 1 B azmas
% waond, or R § for o eartiond, whereas acartload of drted cow-duag eskes
{(3ratfies) costs Re 3,and o cartload of Iosse vow dang X rupes eoly

Ahwedabad also 15 badly off 15 £lus respact , the roaund hero2s only 40 i,
and 1 rupes will parchese only 4 macods of krageed, or 160 1bs
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At Mahim firewood hns to be fetched from the forast, this amplies o three
dsgs” journey thersand back , the cost for n small cartload 15 8 anuas,

The cost at Belganm1s Bz 2to J2r 3 & cartload, but 1t has to be fetched
feroos adistanco of erght miles off

-~ . .. ~ - i moa i m A Loorg
N . ’

a " - - -

A cartload of 1,000 Ibs. of firewood costs Re 2} at Shiyaly, and at Madura Madae
a bxndy-!olil {three to the ton) sells for Rs 4 to Zs. 5, but It Las to be brooght
some 20 miles

Mr Beoson, wating about Dellary, says —

“The supply of cattle manurs 1 small, except in a few places, owing to the
“ acarorty of wood for fuel  Ono of the greatest wanta of the distriat agricul-
 torally 1s a better fuel supply, and this is an object which 13 worthy of the
*most careful sitention,”

Mr Nicholson says of Kardri—

L], [P

o

«t ~* ' oting of bedges and

. - [x} building timber 19
. L . wllachy firowood costy
. ., LI » 3 being 10 and 12

3Ir, Basn wnites thus of Chota Nagpur —
“me g £4t — 1 4 ¢ - -tobpy fuel No improvement under Bengs!
. lace until fuel 13 yendered eheap and
" . - es belonging ewther to Government or
. = d1s scarco and jungles 1accessible

T conld multiply these by a great many other 1nstances which I
baie met with myself, or which T havecollected, In Chapter VII,
paragraph 123, I have already shown tbat wherever wood 18 suffi-
ciently plentiful 1t and not dung 15 the general fuel, and thas
manure being thus set free for the land, the eultivation has bene-
fited 1mmensely; such instances are Nadiad, Hospet, Avenashi
(Coimbatore), Hoshiarpur, Multan, and miny others,

As affording a contrast to the remark made above by Mr,
Benson on the scareity of wood in Bellary, another quotation from
that gentl when speaking of Cuddapab, will itlustrate my
pomnt well :—

*The abundance of fuel m the neyghbourhood prevents the use of Bratfres
*extensively for fuel, so that the soil receives a good deal of what 13 removed
# from it by the crops awed *

180. Having instanced suliciently the need of mare firewood The need
for agnealtural purposes, I must now express my concurrence et &f t4
with the views that bave been expresced hoth by Governments yiit !
end by individuals, that the way in which the supply of wood to =rves =
agriculture can be best increaced 18 by the creafion of new en~
closures of land for the purpose of growing wood, serub, jungle,
and grass Such enclosuies are now denommpated ¢ Fuel an”

Fodder Reserves * .

1 shall mdicate briefly what has been done 1n thna direction, an
then try to point out 1 what way extension or modification of th
system 1s called for,
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The establichment of * Tuel and Fodder Reserves ” was advo-
cated suceessavely by Sir D Brandis 1o 1873, by the Famwe Com-~
nussien m 1879, and bn the Government of Indis m 1848, scting
vpon the recommesndations of the Pamwmne Commuwsion {see pata-
graph 163}, .

Sir Edward Buck, when an officer 1n the North West Provinees,
warmly advorated the estabhishment of these “reserves,” and to
bim 38 masmly dae the ymitation of experiments on therr formation
over rvine lands and ralty land {user) plams 1 the North Vst
Provinees (see paragraph 75)

Mr J B Fuller, wnting on the subject 1n 1887 emvs ==

Tho dewirabil £y 1o the mterests of the porple of establistang fued snd
+ folder rosarees 1 adins ted ou Al bands

More recentls (October 1490} the AMadras Government 18-
sued the mmportant Resolution on the pohiey of thesr Fovest
Depirtment, to wiuch reference was wode o paragraph 175,
and from which T will now further quote

Para 6~ The queston of the provicion of fael s badly
¢ lese wmportant than that of pastue In mmy poris of
“the Presidvncy the supjly of firuwood 1s so scanty tht
“the people suffer considerabls nconventence snd discomfort
“Bat this 1 not the worst, wood being dear, the dung of
< eattle 16 used 1n 1o place, and te sol 13 thus deprived of the
‘mannte of which 16 stande in such nrgent peed Any
“ meacures, therefore which tend to wmprove the supily and
“lower the price of firewood would be of nunmense usdvantage
« to the cause of agrieslture 10 this countrv *

Para 7.~ Tor the reascns set forth 1n the preceding
«paragraph, His Excellency m Counel 1 of opinion $iat the
‘estabhshment of fuel aud fodder reserves s most desirable
10 the interesis of the eultirating classes,”

Para 94— Purther, the G.iernment advocates, 1if the area
‘alresuy token np 1 not enough to furmsh the estumated
“ requrements in frewsod, leaves and emall timber and to
fafford grozmg for all eattle neeessary for age eriteral or
+ domestie purposes, more land should, :f pessile be brought
under msnagement, and the natural jungle growth sloold be
«supplemented by plantations created for the purpose of fuel
« supply ¥

In the above extracts 19 contamed the acknowledgment that
the supply of firewood ss stifl very defictent, and that existing
resources are not enough, but that pew reserves will base to
be erested.

181 We will posw see what steps have bren faken n thu
direction sinee Sir D Brandis sng the Madras Government
moved 10 the matter, snd since the Goverrment of Inda
proceeded to sot upons the recommendations of the Famine
Commussion,

The eavlent © Fuel and Fodder Regorve, in the simet sense that I ean
wd wentwned 1 tle Patur forex near Rurky Norih ¥ est Protisces
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This plantation was begon in 1871, five blocks, comprising in oll 80 nores,
being dematrated, and_ trsas, mostly eises, bewng planted and watersd by a
ent taken off from the Ganges Lanal” Sir D, Vrandis reporied 1n 1881 that
1t was dong well He sopgested that 1t would bo neceewary t0 keep out
eattle at. first, but by and by to permit graziog in protected blocks, admiting
enly cortain villages and making them responuible for the protection
This prastically was of the nature of & * willage forest,” and was sgrisyitural
mntent

The forests of Ajmere-Mermara, although of Iarge extontand under the
Forest Admmistration, ere teally * Fuel and Fodder Reserves” on n large
seale 1 bave shownhow the Gorernment of India wers able to deal with
them stra ght sway, Laving a direct control over them As I have aaid,
they more nesrly approich Yo my ides of what “agncultutal forests™
should be than antthing elsa which L'have seen ot read of ncder the Forest
IR S -Tumt o aket haos ate mot emough Agmero-

v .. . A« =2 done there, but there
. - e et . . iswee of tte Forest Depart
P . e . tosnd gl ds weldom that
. . = n . 39 under direct Impenal
control L gta=  ate s babohan T gas mhat hoe hanm dnes ,.
1ell later, D LI . . . *
well as 1 ' . ' . "
banke, I = . 5 N

Department had been more slive ta mgricoltueal needs, and less anuiona to
stow large ficancial 1elurns more mught hare been done 1n formiug other
“Fuel and Fod ler Reserves® like A)mere-erwara
TP L3 e Aa3t A = ea peserves 1n 1873, by taking up and
. ¢ around one sule of the valley, where
- the other side were left a4 thoy were,
tions, but were left free for whatever
srazing or cathing of wood they cuuld supply
The villages incladed 1n the reserved part were handed over to tle
Forest_Department, who allowed the willaters to cut aad remove grass
from November to February, and to have grazing from March to June
Fuitber, the villages were to Tecerve two thards of any surplus revenue and
81l the grass Do pla: tiog was done, but arszing was prevented, except m
specified parts, and wood Waa ouly oub s all wed No regular enclosare was
adopted, euplarbia hedges aud stone walls auly beiag put up here and there
Ina few yenrs there wis a complete transformition, the bare hills soun
clothing themselves with tmall trees and scrab, while grass sprusg ap i
abundanee
To 1981 Bie D Braodis wrote in reference to them —* In all, except the
“most ard tracts . . . Mere protectton, aided by sowing and planting
“10 satable places, mll graduelly clothe groonds with trees and shrubs
h

1 yiaited the ' Lare o Coe
pomted out to me .
ghrub, and grass,
wpd unclothed. T L
¢ould eee 1t withon - .
' a3 helped
s thus

The nrincipal troes ave zszyrkus, an geissus, and badul, sud & consid,
saloof dried and dead euphosbia busbes s also eficated oerable
o e . 1 N “ 7 to the ille aronnd Ajmere

. slape near She town, and

) - kowise Here the sorl 33

. - ls & wonder thaf anything

. o grazing can by T
,; glood quantity of giaes 19 cut, and zzyphus and babyl «:.efg:,fi‘f'f:{'.
mirly. .
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From Aymwere 1 went to seethe “ Chang reserre” avother oas forming
1t of the Mjmsea-Merwara Jorets, and sbont aix mides from Buwsr

13 *%at  begen n 1973, and cowmptises 3,009 acres. Here, sgain, tle
cantrast belween the pratected bails aed ths ubprotected oves wis mast
tiathed A great dealof firewnod b cut by coutract, and carted o Diwar,
2,500 eamet Joads (350 Ibs e1ch) and G877 fealloads of small fuel, eoming
from 1he “reserse ™ m thaconvee of the yesr 188380 No wdiempt v made
to grow lsrge tiwber, but m the beiter party meem seedl 15 didbied, emd
18 trea doey very well Deproduction zees on very satielact mly gadecd,
sud proletuon from fire and trespas is well mamtamed  Thegrass 1, as s
rule, vot and removed but the frvesty, 1 lime of drought, sre Huown open
to grazag

Simslar “recaryes* which I bsd oo Lime to visst, lee nearer Merwars,
The wbole area comprisel in the Aymere-Mersara forssts 18 52,256 acres
In1869-00uix arems of wliage body §393 acres i all, were voluntanly
wade ovt by the peaple to the Forest Depsriment for wanagement by
them, avd were eonyitubea * Millage ve<orves” To alew the valae of the
Agmelrlierkan fotests, it may be sad that, un 183000, ommng to farluve
of ram snd seareity of fodder, memsly all the reserved area was thrown
ofies 10 grapnp danmg part of fhe year, and po less tnan 15684 head
of raltle were glomed . The fre hoos (Qmeding ke “reserves”™ inbo
solated blocke for preventiog the apread of acerdents} hres) are busmed by the
yeaple sa return for the grass femored

I hate mentioned the case of the Ajmere-Merwarn fore-ts
ratber at length, as 3t is the best axample of what shonld be tried
elseshere  The finaneal resalt at the preseat time shows thas
expenses bave just been met, but, fo my wtmnd, the good that has
been done, but which cappot be actually trauslated into fgures,
e rerents a very considerable surplue, The mere supply, to sn
sgricaltural distriet such as this, of wood te replice dungy as fusl
must be lighly benefieal, and wonld be even mora 56 did not
Ajmerelaboor nnder the difficulty of a very uscertain and often
fadding rasafall,

My otber instances of Government expeniments must be drawen
from those on ravine and ety {wder) land, for J have slready
spoken of eonal plantations nud others, ench as Sbahdara and
Chang Manga, aud have shown that thewr ends are not, in the
maw, agnesltaral emea, Even ravme and mser Jands 1 have
previcasly folly dealt swich in Chapter V, paragraphs §0-—78, and
need eay hittio more about them now,

Btawah, Jhane, Cawnpors, and Awa are the chief places where
tree-planting has been tried to any considerable extent, for on the
usar 1308 Ay Aligarh it has only been dons on quite a swall seals,
and the eflores have been confiped maisly to grass and erop-grow.
g, I myy bere pant oat the fuavenl success atteading the
enclosnre of ravine g;ﬁ at Etawab,

Abost 1,300 arves (7,000 Sighas) of this Jand belonged to the natirg Jani
owsere {zemtadare}, and thaarer waraf but lutle nse except far_sattle to roam
over. Iz 1835 the Agncoltarsl Depariment of the Notth-West Provinces

ded ke zemindars 1o 1ot it try 3he experi of & i got

thew 1o advance Ze €00 For planting debel seed orer the Jand,  Usttle wre
kept off, 8adyZ seeds were seatlered hieondasst jost before the roios same, tbe
trees cams wp capdally, the gowas grew well, and soan, sithont sny artifent
serigktion, o vll;’lﬂ “fuel and fodder roserve ™ orss formed out of what had
Yeeo sawply wasts Jind  The ¥ severve * gaw briogs 11 an suousl spoome of
Re. 1100, 85 the temsudare, vever bavcag parted with dhe fand, take eare to
keep the [rocends too.  Now, bad Gosernment done what it oight Rave done
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a-dtaasLidl gy 1 de 34 aka m =t =g~ f the “reserve’ mipht have
s x aroof the " reserve ” s practis

. for the Lime bewng , he ma;
. o mated it) and Mr  Alezenier

- - n to do 10, the entire good may
be destroyed,

Tlus instance shows, however, how much may, with care, result
from an expenditure of Rs.;000 only. Sinular ravines to those at
Ltawah estend along both baunks of the Ganges and Jumna, and
what ling been done at Etawah might be followed elsewhere, with
preat advantage to o Province so destitute of wood as the North-

WWest Provinees are.

In regard to ravino nnd salty (usar) Jand, a careful investiga. nyiineand wear
tion was mude 1n 1883 1 the Doab district of the North-Westlanlll Hort)
Provinces, by Messrs, W, J. Wilson and Darrah, when 1t was
ascertaned that wsar land could be had in abundance, also that
there was & certain amount of ravine land avalable for * fuel anl
fodder reserves,’ ¢ . * L * which would
come well within . . L as the price
of purchase, tez,, .+ . ., sfter mohing
calculations, which wero purposely put more unfavourably to the
scheme than was necessary, Messrs, Wilson and Darrab concluded
their Report by saying :— -

On the whole 1t appears probable that plantations in the ravines will yield
* & very conwiderable profit, and with ssar, too, both grass and trees will pay
“4expeases

1t woe ponted out that, while doubtful whether any effect
would be produced on the climate, 1t was certain that erosion of
the sotl wonld be prevented 1o ravines, and that a layer of Aumng
wonld be reeumalated on usar soil, whilst 1n times of drought the
loppings of the trees would be of great value The Reporg
says —

“The finanowal foes 1f it oceurs at all, will be trfing and the advantages

¢ of protection of land from erosion, and protection of cattle, 1n drought, woalq
s well warrant the expenditare **

That the opinmon formed was a corieet one 15 exemplified by the -
result of the Etawah enclosure

Of the success * * ° T T ‘ ¥
Jand, the wstance . :

given o Chapter %

Were not it for cultiva«
a salts {ialar) wsar laQ Usee andat
* here capitally supplym, Ksverthala
. from tlns snd from graz
g fe=s smount to Re 9,000 per annnm, with an expenditure of only Rr 540
The growing of dAdk bas one great advantage 1 that cattle, sheep, and goats
will ot touch the tree, and consequently grazmg docs not barm 3t

The growing of dAdL ‘ought ce_rtfunly to be much more extens
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and growing grissonat, Ishould Iihe to sce the growmng of
trees tered more extensively.
Fo est Dep 1t 182, The question was often ashed by me, why the Forest
B o ™ Department has not crested mote * Fuel and Fodder Reserves’
ot e The answer most generally given was, that the Torest Deput
raent 1s stifl busy over the < setthing **of the ¢ Reserved Forests ”’
ard that as soon as this 13 done 3t will go on fo deal with the
Village Forests,” which these “ Fuel and Todder Reservea”
would virtuaily be
TUndoubtedly, progress 1s hampered by an insufficient staff, but
I consider this important question must not be longor delayed
The raserat on 183, It has been nghtly smd that one of the curses of the
o orsoms country 15 the ndisenmivate granting of land withaut the
reservation of land for commuval purposes. I motice with
satwsfaction, therefore, that Government, wm giving grants of
tand near Multas, along the Sidboar Canal, have reserved atout
10,600 acres for “ forest reserve,’ and that, where the Sidbnat
wrigation extends, the lessees may use the trees or brushwood,
but may vot sell noe exchanget
o o 184 Having now established not anly the usefuluess of “ Fuel
dwer e and Fodder Reserves’ where they have been formed, but aleo the
abtyio g land
Trtheces on need of more of them, we have to covmder the iwo practienl
Trodorsomenes  Ufficulties whieh have been put forward by those who have even

1odder reverves
allowed the desirabihity of the estension of “ reserves ™ 'These
arg -
Firstly, the diffienlty of finding land smiable for the par
se
Secondly, the difficulty of acqurring it even if smtable
These will have to be treated separately
Candrhe 185 As to 5 consderable amount of land bemg avarlable
e a tlere can be no doubt to anyove who las gowe over the

country

It 15, however, true that where wood 18 mosy wanled there the
land 18 mostly taben up by ecultivation, and waod cxu only be
purehnsed ab high rates, but that where wood growa freely there
15 no calfivation to demand it wigently,

The North.West Provinces and many parte of the Punjab
affmd mstances of the seaverty of wood ~ In the North West
the plaws are, generally syeakmg, fully and even densely
caltzvated [ except where ealty land (wtar) exists ], whalst tie
forests are confined to the hilly regroua on the northern boundary
In Bengsl, too 1t would only 10 cortain parts be poserble to
extend tle emsting forests to the more cultsated areas 1n
Madias and Bombay, on the conirary, 1t would be quite possible

Cuws t sax 186 Reserving to il2 next section the consderation of the
way m which lands are to be acgmred, I may hers name the
classes of Izod whieh might be avatlable

{2} The waste land belonging to Gorernment whenever 2
razgati e sattlement exists, and ucle hing (in the caso of Madras,
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at least) the sides of roadways, channels, tnnl‘:u,:mb‘nnkmuntu
N . T 4 Y=V Manng Tt
f . . . . -

- . - .
Iand, (e} The ban!s of canafs and rulway nues, y L « o
present under dry euitivation, but winch 1t might pay better to
convert 1to * reserves,”
In 1llustration — Sustancen
(a) In Madras the waste land all belongs to Government. Mr Nicholson ta) Gorerwne
reported 1n 1837 that m the Anantapur district alone there were 1,141,089 wasteland
acres of Government waste Iand, and that there were parts w1 ero blocks of
1,000 actes could be dug round, enclosed with banks, and then seeds of trees
be sown before the ramns
In hus * 3unual of Commbators™ Mr Nicholson mentions places, such ag
Karfir, Dhiraparam, hugalur, Palarapdlayam, Nambiytir, Udsmalpet, and
elseabore, wiere fuel reserves are needed and might be established  OF
Kardr he says —'*the chanoel nnd river baoks wmight be planted with
“advantage . . , , the zaluk 1s poorly wooded . . .  even the most
*favoursble pomtions, such as chaunel banks, deep wpots near water eto,
“arenot utlised . . . . there s one private jungle, but this i left to
* natore and nok asmeted by plavtation « + o . 1t produces dabul trees and
* grass abundantly.”
Mr Benson found 1 Kornool (Viadras) Jarge tracts along the foot of the
Nellawmatas, which would be suitable for “reserves
Around Sslem the hlls are not fit for ocultivatzon, but would make good
reserves "
1 noticed myeelf, when travelling in the Msdras Premdency, man;
channel banks, sdes of tanks and roadways, where trees might bave been
planted
When enguiry wae made 1n the Madras Presidency 1n 1883 1t was fonnd
that taking the whole Preaidency, 100 acres of land to every village 1a a taluk
were available for ¢ fuel and fodder reserves’
T ' =) Deasncor 1n onme faknl slove of the Sambalpur distriet,
¥ . . N 4 “voperty
c fodder
Tos oo
T Tt e~ oab an haw far b 1s advisable to take up waste belongiug to a ) v g
. Srovinces the latter priocipally, “arte and so
wm excess of the people s require. Soltirated
imgab concurs i thikmg that
ervess Letwren Lahoie and
Amnitear L noticed UncuItIVALEY B vas w e ance, and wherever trves occarred
they grew very el
Between Agra and Gwalior T #aw a lot of oncoltieated land,

In Be-~a' M+ Winncane found that there were some 37} square miles
m the bt ~hthargmg
 fuel at . the
purcbase . 1am
other av - sem,
eaid —“I do not think any sue Loww wd o . *able
“for tho formation of foel and folder reserve The financial prospects,

derivsble eolely from aanual licenses granted to villages, were stated to be
very promusng

Betweon Bethah ( Hehar) and the Nepaul frontier ate stnips which might
be ‘fuel and fodder reserves® This land belongs to zemsndars, spd wounld
bave to be obtained by purchase

Also, neat Sogowhe (Behar) 15 a good deal of waste lard, it having fallen
out of cultitation duriug the famiue of 1565,
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The repoet of the Dombay Agrt uliweal Deparbment for 1883 87 speaks
of “much land beth wn vwerade willages aund others emumently fitted for
“ babul teserves,” and the Bombay Government kas given remusmam of thres
quarters of the nuserament to appliownts willing to devote land to tha extenaon
of tadul plantatins, or 10 taks up new lend fos 3t

Sach willages are some near Abmedabad, Nauck, and Povoa

In Mysore I observed large streteles of Iind between tle towns of
Mysors and Hunsur which wers not coltivated bub on which large smounts
of firewood might be growa In the centre of Mysore, pear Arstkers sod
Hwsran are Jarge tracls that mught ba enclosed and mads into ¢ foel and
fodder reserves ~

{c} The vast range of aalty {wcar) plans and patcbes m the North-West
B has been ts d (see ph181} * Others vocurin the Pongad
the Decean the Southern Makiatta country, parts of Madray, and elsewhere
Between Deflii snd Rewari 13 salty Irnd cn ~ehich the ¢ ananak bush prows
well

{<} The ravmes along both banks of the Gauges sud Jumoa nivers bave been
referred to (ece paragraph 181)

S Edward Dack, n a note on the Muttea Setilement, speaks of the
feasibility of introducing *fael and fodder reserves * along the Jumna
Valley tracts and ponts ot that ths expernments maje at Ajmere and
elsewhere * prove that under proper wanagement Jargoareas will be avalable
*for trees and grozing which are not sasceptible to ozdwary caltivation

Bavine la d occurs largely at Pashaca, vear Murzapur, Noxthe West Frovinces

{e) The Admimistratson Peports of the Central Provinces speak of thers
beins alwaye areas for brushweod on banks, beds of streams, ete.

The Bombay Agriculturat Department Report for 1883 89 regrots the grent
opportanity which waslost 1n not swcaring stretches bot ween Hubh and Gadag
slong the 3outbern Mabra ta Raslway, and on which babul grows splendilly

The Levgal A mcultwn Department Hepott for 1889 €0 say that 1t had
been escortarced that ul ng tie Assam Behar, the Tirkaot exteonan, and the
new Clattagong-Assam Itnes * fuel and fodder reserves conld be made

{f} It 18 quite cestain that thers ara many styetches of dry cultivation whers
erops are taken only mcumnall{. 1 mey be puce 2u three or four, or ven o3ce
only 1 six yesrs bnb which could be mach better ntilised by turning them wmfo

*“ fuel and fodder reserves

About 1400 acres of such land exrats at Méhum (Bombay), sad 33 wob
worth 1 anna an acre fos rent

At Aveoaddu{ Cormbatore} te alea a lot of dry land, asseswd at I ropee per
sere, which nught grow trees well, Thes 1 also the cxse 2 Cuddapsh

In parte of tha Decean, whera wood for maplementsia very scasce, t1e grow=~
g of wood, even 1f ok dicectly remunerative, wonld be » “great boon to the
cultivators.

Mr Fuller thinds that 1n the Central Provinces st wosld be good sf Govern-
ment were prepsred to remat the revenue of a few fields xn cestain villages, o
condition that the proprictors planted and mawtaimed trece on soads runing
throogh at.

T might hers vefer to an expersmiont sow ey carnied ont by Mr Oznne’
at the Bhadgaon kxperimental Fatm of the Dombay Lovernment In June
1858 Mr Ozanne sowed eight seres of cultieated Jaod with labul eeads put 10
furrows , one half of the nrea bae bad no artficn! _watering whatever, the ather
half only one watersng, sz ,in the first year. 7The iaterapaces hetween the
rows hive been sown with crops of dasre, gram, et At the time of my vimbh
su Augost 1890, the plantation was growing well, soma of the beat plants were
4 feet huigk, and plentation 1ad cost wothing whatever, the crops grown
between the rows haviog pud ull the expenses

It 1s very clear, from the mstances I bave given, that thereia
2 good deal of land on which * fuel and fodder reseries” might
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be formed, and of only systematic enquiry be made 1t wall 185ult
m showing, as Messre, Wilson and Darral’s expenment 1n the
North-West Provinces did, that thete is very much more land
avmlble than has been stated.

T T - T R
s .
feer . . .

tle ;" " .

ment ‘wonld he ginver to matne propretors (zemindars) aud
others to ndopt the plan nlso,
187. Having dealt with the difficulty of finding land, the nm toscquire
second one, that of how to acquire it, must be taken, Toud
According to the awnersbip and the ferms under which Jand is
held, so will the procedure to be adopted vary,

TWhere waste land, as in Madras, 18 the property of Government no airearty
Jthere 15 no difficulty whatever, and, as we bave seon, under the vy, Suste.
term “‘waste land ¥ s included much Jand, such as the beds of imnd
tanks, ete, which 18 not avmlable in other Pre<idencies “%he
atter for vegret is, that, with the exception of Modias, and
possibly the Central Provinces aluo, the amount of waste land still
left 18 very small, but wheie theie 1s any, aud so placed as to be
of probable benefit to the people 1f 1t were turned mnto a ““fuel and
fodder reserve,” such land should be thus eonverted.

Thero is one proviston I should hle to see made, esz, that rewreation of
when trees ale grown on waste land, such as the bed of tanks {eygmrnon
and streams, ete, the wood should be devoted primartly to the furlocsluse
use of the people around, and that the trees should not, 3s1s
at present the cace Le pemodically eut down ez dloc and be sold
by auction to the ighiest bidder, often heing taken far away from
the distnet. A period then elapses until the fiesh trees that
spring up are ready again to be cut  These plantations (they are
mostly of babul) should be Lept for the wants of the district where
they giow, becoming thus really “ illage plantations,” and they
should not be cut down in one mass, The natural reproduction
should also be meantime loohed after

188, Next comes the vexed matter of the ©willage waste,” and mae viinogs
whether 3t should be taken up by the Torest Department and piste stoude
worked for the people’s benefit, This conld not be done without,
for a time at least, keeping the cattle off and excluding the people
fiom any use of the land, until the “ieserve’ was fairly estab- gy, oot sdsts
lished "Where the waste® actually belongs to the people, 1t 15, abless a generat
1 must eay, a doubtful poliey to mterfere Wllg the people’s times "
bououred nghts, and they can hardly be excluded fiom them
without considerable friction bemg caused, which 1t 18 well to avord.

At the same time, as I shall show 1n the next chapter, the value
of the * village wast A LR v e
whether 1t 15 not proc

03 fesdmg areas the '

ount of ten, and serve little purpose beyond that of providing stande
ing room and exercise ground for half-starved herds. Nevers
theless, 1t would be very rishy to inteifere with preseriptive nghts
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and, 1f 1t 15 possible, 1t 15 better to aved dealing with the * willage
waste That may, however, be hoped for 15, that m the more
advanced parts the people, after secing the good which * reserves®
huve effeeted 1 other yarte, will enclose it, or 5 part of 1, on thetr
own account  That there 1s hope or this being done 19 exemphfed
by the instances of Btawah, Ajmere nvd Kapurtbals, alrenly
recorded  In these eases Jand lelonging to private tudicrduals nnd
witlages was vo untactly tanded over to ke wothed by Goyerament
as “ tue! apd fodder reserves’ (see payagraphs 178 avd 181,

Pambe o The one case 1 which “vilage waste” might be directly
Yonol v oge dealt with 18 whers the amount «f waste laud 15 mamfestly
Gt m excess of the requirements of the villages T is occurs fre

quently in the Central Provinces, and also 1n parts of the Panjab
Ghe diffieulty of taking up waste belongiog to o vilage 1s, that
coly that particular village conld ehare 1 the prieileges, whereas
if the land be Government land, or be acquired by purchase, 1t
would be avarlable for as many villages as 1t could serve  Agam,
the existence of rights m an epclosed arex muy hamper fature
action  and render the deshing with these nights a wmatter of

difficalty

On the other hand it way often be tha case that, 1 order fo be
of any 0 “these reserves® wl}
bave to rts, therefore, the only
way to - s we Lo appropniate portions of ewsting

willage wastes or commons

189 The snggestion to form “ village forests,” which should
melude the villae grazng gronnds av protected an zed
Fatarect, by the people themselves, nas made by Sir D Braydis but the
cratetben  offorts to establish them have successrvely faled  In the Indua

Forest Act {1878), a chapter (Chapter JITY was -
o

¥ Dage
forests

Indlan Foreat 5 tha
cone
This qu o weperative, owwg, I am
pformied, to the impossibil ty of deterss o = ¥ se nghts, and
of eornr + nvate nghts
of . ' ' for wstance,
the wald, and thus seversl people to settle

with Arnyhow, ne ¢ village forests” bavebeen taken ap or assigned
under thia chapter, which 1s accordingly a dead letter
1ant Bevenas In 1886 o attempt was made 4o amend the Land Revenue larw
wolPutsh  of the Punyab, by wsertinga fresh chapter (Chapter VIIE) to read
as follows —
* 3 the majonity of the laudowners dexire or the Lmcal Governrent con
“s ders st expodrent that past of the common waste lands of aa estate be
rmanaged for the prodnction of t mbar, fael or fodder the Lacsl Gorernment
may proclam that sy part not excéeding oue ffth ahall be 20 managed

Expressiong of op nion were mvited on this suggeston and
while o geveral agreement was come o as to the value of such 2
mesute mn the anterests of the people, 1k was felt that there would
be diffieully 1n the praced nnd palsonly dealing with
the village waste = The 1ntroducer of the Bill, the Honourble
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Colonel Dnvies, on brnging 1t before the Vieercgal Counesl i
July 1856, sad —

* There can be hittls doubt that a power of thu kind 1s very much wanted
“10 the 1Lterests of both the Btato and the people, and from my own ex
¢ pertence, 1 think | may sonfidently state tiat 1n many parts of the Puajab
“the 1ntervention of Gorernment to bring about the reaplts aimed at by this
* chapter will be welcomed by the peogle ™

The Seccretary of State, however, on the matter being referred
to ham 1n November 1836, considered Chapter VIII as an mnosa-
tion, and that interference 1n the internal affairs of villages might
possibly be distasteful to the communtties concerned, 50 he expressed
the hope that the reply would be very carefully considered.

The subject was therenpon dropped for the time.

The Madras Government, in their Resolution of Qctober 1890, Maarss %er 1y
slready alluded to, discussed this matter and the varous cfforts onof0c 1
which bad been tried  Thur opimons were expressed as follons —

Para 23 —* The Madras Government now (October 1890} 15 of
“ opumon that the idea of willage forests must be altogether aban-

*¢ doned, that st 1s desirable to have the sources of fuel and fodder
* supply under Goternment control, and to have the reserves 1n
¢ farrly large blocks.”
It 1sa mustale, 1 think, to assign any rights to a village com Qopernments 1

mumty, and to have village forests managed by the commumity mot havc w®
uncontroled  The tendency of our system of government has, to a foresta
constderable extent, been to dreak up village commumties, and
now for the most part they ave heterogencous bodies rather than
communities  VWhat1s wanted1s, while retaimng control over
these forests, to work them for the people’s interests

190 Short of actually purchasming land outnight, there1s a proveion o
provision 1n force in malguzars tracts, such as the Central Proy-y i3’
ees, by which the propuetor (mal/ezar) may be called vpon to felcommon
use exeess waste land for the common good

Tu the Settlement of the Central Provinces 1t was stipulated cent s or
that the nights of ownership to forest land wonld be subject to **
restrictions 1n the interests of the village comwmumities, and of the
country as a whole Tenants were to retain their customary nghts
of ¢ user, *” and Government had the power of prescribing rules to
prevent rechless cleaniag of land and sale of all the tumber

In the Central Provinces Administration Report for 1887-88 1t
15 smd —** Theincreasing value of jungle produce leads malguzars
¢ {0 advance clauna of exclusive nght to the use of willage wastes
¢ and forests and they sometimes cut down and sell all the timber
¢ of their village  This 13 opposed to the principles of malguzars
‘“ settlement  Raryafs have » nght to the use of the village waste
¢ for grazing and a right to ent wood 1n the village Junglés for fire-
¢ wood and agricultural implements *?

Such a provision 15 1 effect, an Act $o ¢ eontrol common user,”
and the extension of 1t to other tracts might be usefully em Eﬁi“;x;‘x =,
ployed for the purpose of preserving the fuel supply of villages o stle
In ‘Bungn\ and o.her zenindars tracts an Aot mght, accordingly

11
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be o o~d 1o lay the oblizat on on the proprefor to grow Srewced,
asd ¢ preserve thess mupp' es for the comumen good.

The shortest 25d probably the best way, however, in 2ez-1adars
traets s for Government to step wa and buy the land outrght

191, Xt is a ques‘ion, I believe, whe'her a simple ralne of
gzction 6§ of the Toad Acqumtion Aet could be faken fo inclule
theformat on of arens for “£uel and fodder reserves  or whether the
Act would have 1o b amended 5035 o melode the format onof
these  Thi# is a pornt I can expre-s no op mon npon, except thal
3% 18 very denirabile that Government sbould be2ble to purchass
land with th.s cbyect n view  The amount of Gosenment wasla
land, thongh suffiment perkaps o Madras, is, for the most part,
mamifestly defierent elsewhere, and the acqusition of fresh land 13
undonbtedly called for 1o order to supply the proper amonot of fool
requ.red,

182 T axm far from advocating the covenng of the country 2l
at once with wiilage forests Whateier 13 done mnsb be dope care-
fully, and at first expenimeontally , cven wherea large ares of lavd 1s
2va lable, 15 may be better to tale up onlya portion at first uod to
extend it if successful,  But the plan shoold be given, what it has
not yet had, a farr tnal,

By enquiry alone can 1f be ascertaned whether there are any
parchasable areas, and whether they would be swied for the pos-
pes contemplated  No general rule for purchase canbe lad down,
all depends upon where and what the land 15, ard what 1t cos*s

198 Where land bas to be purchased, st s recogmsed
that, as soon as this fact 13 kunwe, absardly hagh prices are asked,
althongh the land may be bringing in nexy to nothing,

The eshimate of the North-West Provinces Government was,
that, so long as land did not cost abave Br 20,000 for 10 square
mles or a hittle above He, 8 an scre, 1t would pay %o buy i, and,
as has been stated, when Messzz  Wuison and Darmsh came to
enquare, thev {ound far more land avalable and porchassble within
the price fixed than had been expected  Further, they found that
the financial proepects were fair, even after making calenlattons
unfarouratle to the scheme The estimate of cost, it should be
said, imeloded that of fencing with store uprights and barbed wire.

In the North West Provinces there1s almost any quantity of
salty Iand {usar) avaidsble, but ats frequent ocowrrence amudst
caltivated land adds to the coat of purchasing blotks whieh inelnde
cultivation, and o the expens= of enclosure which would then be
nccslsmry. Still, there are many tracts which are enturely waar
laz

Yo the Central Provinces Government 13 generally able to
purchase unculturable land ab 1 ropee per acre, and cultarable
though nncaltnated land at Kr 2 peracr , so that bere, whers
cultnation has not as yet pressed on theland the problem of
ebtaiow,s land for * fuel nod fodder reserves*” 15 not a diffeclt pue
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That land could be taken n[]» at this rate and worhed profitably
there can be httle doubt, judgng from the esperiments m the
North-West Provinees, where the purchase price was Bs 3 an acre

194 Some practical detmls may now bomentioned in the work- frectical dotaina
g of those *“ fuel and fodder reserves*” swhich will have to be created, fuetandfoidee
?l":f‘ by the tahing 1n of waste land or by the purchase of fresh "
an

The area to be taken up should not be too small,, n mimmuim of Sheofsren
100 acres, or possibly 200 ncres, should be fized, unless there are
a number of small blocks close to one another, for which one and
the same supervisin would sulfice There 13 not, I think, need of Eaclosine sot
prrmanent enclosure or fencing, and guards (chrwkidars) should e
suffice for the purpose  Even should & stray ammal find 1ts way i
oceasionally, the harm done will not be great, and the owner would
be Lable to have s privileges forferted af tho act were repeated

Even 1f enclosure were found necessary it would be qumie
feasible to enclose a portion at a time, and by gromng a hve hedge
belnd the protection of a barbed-wire fence the Iatter could be
moved on as the hedge became established, In this \vafv
ateas of 20 acves at a trme mught be taken up, until the whole
“ reserve’” was formed, It 13 only where small hlocks ocenrin the
midst of cultivation that the necesnity of fencing 1s Likely to anse,
and then a small mound and ditch will answer best, unless 1t be
where thorn 8aénl cactus, prickly pear, aloe, cuphordie, or other
hedge matenal will grow reaily

Aloe hedges and earth walls oceur near Myeore, stone walls are Costolen, o
used 1n the Deccan, at Dumraon a hedge of ephortra enclesing 15 fequ site
acres of land took three to four years to establish 1bself properly,
and the cost of throwing vp an embankment all round the area, and
planting the hedge was Rs 53 only

At Gursikran near Ahgarh, 718 acres of salty land (usar) are
enclosel merely by a small ditch and low mound, and the cattle do
not get m at all "Mr W. B Hudson gave me particulars of some
enclosing which he h d done  He made a diteh with eloping sides
6 feet wide at the fopand 2 feet at the bottom, t e earth bewn
thrown up to form a bank on the top face of which thora 13 plante:
The whole cost was X2 5 per 100 yards, or Rs %8 per mile In
Messrs Wilson and Darrah’s experiments stone uprights and
barbed-wire were used and the cost was L rupee per 9 feet
{Rs 587 per mile), or as much as #s 6 6 per acre for enclosing a
block of 200 acres extent Major Wingate at Mian Mir, Kohat,
and other places, has, however, ecarrned out ditching, bavking,
and hedging at much lower rates than those stated 1b the Report
of Messrs Wilson and Darrah

In Messrs  Wilson and Darrah’s experiments 1t was necessary
to entirely enclose the land but 1in the tas2 of o ¢ fuel and fodder
reserve ’7 the entire charge of fencing  ete, might, I think be
l'eplhaced by guards (chowkidars), at a salary of Ks, 2§ per month
each.,

114
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be dpxssed to lay the obligation on the propnetor fo grow firewosd,
and to preserve these aupplies for the common good

The shortest and probably the best way, however, 1n zemendars
tracts « for Government to step i and buy the land outnght

191, Tt 18 o questrion I behieve, whether a sumple rahwg of
section 6 of the Liand Acqusbion Act could be talen to imclude
the formation of arens for““fuel and fodder reserves ** or whether the
Act would have to by nmended 86 58 to iclude the formation of
these  This 15 a pomnt ¥ can express no opioion npon, excepl that
st very desirable that Government should be able to purchase
{and with the object wn view  The amount of Government wasie
land, though sufheient perbaps wn Madras, is, for the most part,
mapsfestly deficient elsewhete, and the acqusibion of fresh land 18
undmxbéedly called for 1 order to supply the proper amount of fuel
require

192 1am far from advocating the covermg of the country all
at once with village forests Whatever 15 done must be done care
fully, and at first expenimentally , even where a large ares of land 1s
svmisble 1t may be better to take up only a portion at first und to
extend st 1f successful  But the plan should be given, what 1t has
not yet had, o far tnal,

By engmry slooe can 3t be ascertaoed whether there ate any
purchasable areas, and whether they would be swied for the pur
poses contemplated  No geveral rale for purchase canbe lad down,
all depends upon where and whet the land 18, and what 1t costs

193 Where land has to be purchased, 1t 15 recognsed
that, as soon as this fact 18 known, absardly bigh prices are ashed,
although the land may bs bringmng 1 next to pothing

The estimate of the North-Weat Frovinces Government was,
that so loog as land 3:d not cost sbove Ke 90,000 for 10 square
miles ora hitle above B, 8 sn acre, 3 would pay fo buy if, and,
as has been stated when Messzs  Wilson ad Darrab came fo
engqmre they found far more land avalable and purchasable within
the price fixed than had been vxpected  Fucther, they found that
the finaneial prospects were fmxr  even after malsng caleulations
unfavourable to the scheme ‘The estimabe of cost, #f sbould be
smd mcluded that of fencing with stone uprights and barbed wire

In the North Weat Provinces there 1 almost any quanbity of
salty land (waar) avatable, but sts frequent ovecurcemce ammdst
altivated kand adds to the cost of purchasing blocks whick :elude
cultivation, and to the expense of enclosure swhich would then be
necessary  Stil), there are mang tracts which are enturely wser
Iand

In the Central Frovinces Government is geietally able fe
purchase ancalturatle land at 1 zapee peracre, and eultusable
thongh npcoltivated laod ot Fs & peraer so that bere, where
eoltivation has not as gt pressed on the hind  the problem of
obtainmg land for ¢ fuel and fodder reserves > 1s not s duffiendt one
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should be cut in rotation or not, and other powts They nre
que tions for the Torest Department to decide upon

In some parts 1t will be possible, as has actually been done in Viiagecom
the Central Provinces, to avea village commuttee or panchayes ™™
to manige among themselves the internal arraugements, under
a ey L ' to thus panchrgel the
the case, too, of villages

" -ample set and dearde to
turn their village wastento a *“ reserve,” the workmg of 1t through
n panchayet would be n good plan  In the majonty of cases 1t will, Gavernment will
however, be found that the * reserves *” will, at first at least, have to thaworx " "
be worhed practically by Government, and in this matter, as 1o the
Lindred instances of tea and cinchona, the Government will have to
tntfeife the wotk, and then they may withd:aw.

195 As to the financial prospects Talmg, for example, an aren The feuneint
of 500 neres, there wonld be the purchase of the land, say 1 rupag Protects
per acre, the cost of lanting and maintenance, and, as annual
charges, the interest on Rs 500, say at even 8 per cent , * together
with the wages of two guards at fls 2§ each per month, say #s
60 per anour  * e e ¢ per householder
would, in all . vithout pressing n
any way unde - them very cheaply
with wood, fuel, and grass

But as T have indicated before, 1t 13 not the question of actual rus saroc a1
return alove that has to be conaidered It 15 also the well being i ai'e
of the people, and the mamtenance of the sail’s fertaihiby, In no thn
way cap these be better secured, and the Land Revenue to the
State be e ! ' ' * he peopleas fuel,
and thus - onthe land It
18 not, the . .ed purely by the
durect finaneial return, but 1s one the utihity of which” must be
judged by wider considerations, such as, that, if 1t be noglected,
1t may mopenl the fertility of the soil, the prospenty of the
people and the wealth of the country.

A pood deal of this work may be considered as *¢ protective*” 1n + Rotiat wark,
character, and may be carried out as a measure of relief 1n times of
scarcity or famine, and he paid for out of the *famine fund »*

196 1In this connection I .
profits ohtamned by the Fores .
prescnt they do simply to sw
a portion of them shonll be d
supply of wood for agric Hxrur purposes  Uutiay wit cerlamty
be requured, if the & heme 1s to be realised, and 1t would be only
nght that a portion of the profits shovld be set aside for a work
having such an important bearmg oo the welfare of the country
at large

@ Thyts probabyu mecevaily b b 4 per eca migut b wufhic ety
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CONCLUSIONS
197 TIn go far asthe differences which emst betwween the
agrieultural d and practice of different parts arwes from

varyiog facihittes for the sapply of wood, an iaprovement mn
agriculture may be expected to come from a modification of these
d fferences  Such modification ean be effected by increasing the
supply of wood more especially of firewood, fo those parts which
are meufficiently provided with it The task of dong this 15 one
clearly beyoud the reach of the people, and 1t s 1o Glovernment
that they must look for help 1t 1s possible that m some cases the
people will follow, 18 u small way, the example sct them, but the
duty 15 one which Government must take npon themselves, just
as they have done that of the supply of water
The provision of wood as fuel, to take the place of the cow-
dung at present so largely burnt because wood 18 60 scarce, 15 the
only practical way to ensure the sufficient mavuning of the land,
and the heeping up of uls ferbhty  If this be not done the State
must be prepared to meet a dumpntion 10 the revenve denved from
the land, nnd a decrease yu the prospenty of the cultivating classes
There 15 no doubt that forests have been destroyed, and that
cultivation has been pushed on wtbout sufficient reservation of
land for the supply of fuel The Forest Department, happily,
has stepped 1 to prevent the further destruction which the people,
of left uncontrolled, would have contmued {o carsy ov  Onginally
the duti 5 of the Forest Dejarbment were nom agneuitural, aud
consisted 18 the preservation and development of large timber
forests The success was jJudged from the financal standpomnt
alope  In later tumes, however, cultivation has spread nearer to
the large forests, and wooded tracts have been reserved smong
existing cultivation  This bas called for a change in the pohey
of the Department, and sts functions have 1y become more
agnealtural  Much good work has been done by the Department,
but 1f 15 stall necessary to extend 1t 1 a more sgricliural direction
than before The forest ¢ reserses?” un Ajmere Merwara afford a
good example of what can he done, and of the poliey which slionld
be adoy ted on an extended scale  Afterremewsng the exsting sup-~
1lies of wood, st 18 evident that the reqmrements of agnenlture are
vers snsufferently met and that the creation of further supphes
throughout the country 15 urgenily called for The estabhishe
went of ¢ X uel and Todder Reserses * 3¢ the most desreable formin
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which effect can be given to this recommendation  Such *“reserves
should be pnimanly adopted to serve agncultural ends  There s a
eonsiderable nmount of land which might be taken up for ths
puepose  In some cases Government waste land 1s available, in
others land must be acquired by purchase The results must not
be gauged by financial considerations alone, but by tho benefita
confrred on the agricultural population, the Leeping up of the
soil’s fertility, and the maintmming of the Land Revenue to the
State  Enquiry s needed 1o order to ascertmn exactly what the
requrements of each district aro in respect of fuel, etc , and how
these may be met. Continued encouragement should be given to
the spread of Arbonculture, The Forest Department 1s certainly
undermanned, and the present financial check placed uponits further
devel t 1n an sgneultural direction should be removed

RECOMMENDATIONS,

198, I recommend+—
The creation of fresh ¢ Reserves ** of wood, fuel, ete.{* Fuel
and Fodder Reserves”), pnmanly for agneultural

purposes.
The wcreasoof Plantations along canal banks, railway
lines efe.
The further g t of Arb lture

S The establishment of Agncultural Enquiry t0 ascertan the
. of each cul g district 1n the matter
of wood supply.

The setting amde yearly of a portion of the Forest
Revenue, to be applied to the extension of « Fuel and
Fodder Reserves ’to meet agricultural needs.

RECOMMEND
ATIONS



CONGLUSIONE,

188

CONCLUSIONS
197 To so far avthe differences which exssb between the
Itaral dit and practice of different parts arises from

varymg facihiies for the supply of wood, an improvement
agnevlture may he expected to come from a modification of ¢ hese
it Such modification ean be effected by erensing the
supply of wood, more especrally of firewood, {o those parts which
are msufficently provided withst  The task of domg thus 15 one
clearly beyond the reach of the people, and 1t is to Government
that they must Jook for help Xt 13 possible thot i nome caves the
yeople will follow, mn o small way, the example set them, but the
duty 1 one which Government must take opon themselees, Just
as they have done that of the supply of water
The provision of wood as fuel, {0 take the place of the cow-
dupg at present so largely hurnt because wood 19 80 searce, s the
only practical way o ensure the sufficent manunng of the land,
and the Leeping p of sts fertility I thas be not done the State
must be prepared to meet a deminution 1n the revenue denved from
the Jand, and a decrease 1 the prospenty of the cultivating elasses
There 15 1o doubt that forests have been desiroyed, and that
cultivation has been pushed on without sufficient reservation of
land for the supply of fuel The Forest Departwment, happily,
has stepped 1 to prevent the farther destruction which the people,
3f Jeft uncontrolled, would have contmued to carry on  Onginally
the dati>s of the Forest Department were ven sgnenliuwrl, and
vonssted m the preservaiion wnd development of large tumber
forests  The success was  Judged from the financial etandpownt
alove In later times, however, ecultivation has spread nearer ta
the large forests, and wooded tracts have been reserved among
existng cultivation. This has ealled for a change 1n the policy
of the Department and ite functions have 1y become more
agneultural  Much good work has been done by the Department,
bat 1t 18 5811 necessary to extend 1t in a more agriculiural direction
than before The forest * reserves’’ in Aymere Merwara afford a
good exzmple of what can be done, and of the pohey which shiould
be adepted on an extended scale  Afterreviewing the exwstiug sup-
plies of wand 1k 18 evdent that the requirements of agnculiure are
very nsullesently met aud that the creation of further supplies
throighout the country 1s urgently called for The estabhsh
ment of ¢ Tuel and Yodder Heserves ** 35 the most desirable formin
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which effect can be given to this recommendation, Such “reserves'’
should be pnmanly adopted to serve agneultural ends  There1sa
considerable amount of land which might be talen up for this
purpose  [n some cases Governmsnt waste land 1s available, in
others land must be ncquired by purchase The results must not
be gruged by financial considerations alone, but by tho benefits
conferred on the agneultural population, the heeping up of the
soil’e fertihity, and the mawntaming of the Laud Revenue to the
State Enquiry 18 necded in order to ascerfan exactly what the
requirements of each district are in respect of fuel, ete., and how
these may be met. Continued encouragement should be given to
the spread of Arbonculture, The Forest Department 13 certainly
undermanned, and the present finanemal check placed nponts further
development 1n an agnenltural direction should be removed

RECOMMENDATIONS.

198, I recommend:—
The creation of fresh ¢ Reserves ** of wood, fuel, ete.(* Fuel
and Fodder Reserves™), pnmanly for agncultural

Farposes.

The increaseof Plantations along canal banks, ralway
lines sie.

The further t of Ark lture.

S The establishment of Agneultural Enquiry to ascertamn the
eq of each cul g district 1n the matter
of wood supply.

The settmg amde yearly of a portion of the Forest
Revenue, fo be applied to the extension of © Fuel and
Fodder Reserves ’to meet agricultural needs.

BECOMMEND
ATIONS
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CHAPTER IX,
GRAIS
Grazing.

189, The subject of grass supply 55 elosely connected with that
of the faregomg chapter, wasmuch 33 the forests provide the prio-
eipal grazme areag, and the * fuel and fodder reserves” afford a
certain amount of grass for cutting. Included amany the mor
distant forests ave large pasturage aress, the value of which for
this purpose has always been mcogrsed, wd whieh, on the
aceount, have never been broken up  To these tracts profewvional
eramers and hereditary enstes of cattle-bre=ders resort, taking with
them from the pluns the most valuable of the rowynfs’ cattle, for
the purpege of seeking shelter and pasture for thew durmg the
bot season. The setammng of thesa aress for the purp ces of
esttlo-breeding 1s very desirable, 1t 18, however, not the sctual
culvators who durectly make use of them, but particalar castes
who mabe tliss therr epectal buemess, aud who often hung etthe
from o long di tance 1t 18 1n these graziog meus that the bulk of
the natwve butter called ghs 1e produced.

200. I additson to the pasturage prowded 1n the open and
more dietant forests, there s anather clase, but stall distinet from
the village “waste * or common Jand to which T shall refer later
This claoss comprices the prampg areas belonging, or which i
recently did belong, 1o villages or indiiduals, bub which are now
meluded 10 the ¢ reserved forests ¥ In the Bombuy Presudeney
{where these nreas for the most part oconrred) the land was known
as gairdn o © grazing,” v e, land set apary for grazing cattle, 1
differs from the * waste’’ immediately around the villages m
bewg reslly usetul for the purpose, wheiess the labter, as & rule,
sa fittle more than bare ground. The Fore t Diepartment fre-
quently found 3h necessary to take in these Iande when formnng
their “* reserved forests,” and 1 Bombay, according to the rew
gramp rales of 1890, the term gdirdn s to cease, and free graz-
g 13 to be provided 1n the open part of the forest fir the “srme
cujtoral cattle ”” of villaces which have contributed gdirar to the
formation of a forest block, These areas are lot out, and commu-
mities often combme for the right of cuttiag prase 1n them

Tho Forest Department dernves a considrrible income from the
foregotng grazing lands, and i Jo hing at the Dorest Reveoue st
s well to bear this 1 mud, and to remember that, wheress
formerly the teturns derived frim forest pasture land were included
38 the general Lund Revenw, they now go to swell the Jorest
veeey] tv
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901 The provision of grazing 1n ** recerved forests * 18 at anee Pruvinlen of
5 dessrable and lepitimate ol ject by which ti e intere te of cnltiva- Sivddimuw
tore mny be served I would repeat Sir D Brandis’ note, quoted
1 the lnet chapter —

“ e . LEGLI I . . N VI BUD Rranlis®
. my oplalon, leas
. PR to

.
Ued wruiie s

. - (14

The Madras Reeolutton of Qctober 1890 concurs 1n this expres- yaarse Rosola
sion, nnd affirms that the provisun of pasture, small ticler, fuel tions 1803
and leaves, 18 the chief ol ject of the ““re erved forests" through-
out the greater part of the Midras Presidency (see patagraph 175).

The 1mportance of the fore ts 1n time of drought i1s very great ympostance ot
‘Il e Governmeut of Tndia’s Restlution of March 1883 pomted out forevt ermaine fo
BHoe - re crops woull not replace grazing
[ » {except 1n the few secured tracts
the fodder crops would £ul too
"Lhe service done by grazing areas in the famne of 187*-79 has
been referred to in paragraph 163 During the last Mys re
L N * N rs baving no place
the cattle 1nvolved
oa loes of manme
to feed the subsequert crops Tad there Leen throughont tie
country such *fucl m d fodder reseives” as ) ave been suggested
m tle last chapter, many valuable caftle would, undubtedly,
bave been saved,

202. But, nolwithstandmg the bemefits which “reserved Proffutonor
forests *’ and * fu 1 and fodder re<eives * may afford 1n exceplrional sbsoluten o
times, 1 cannot regard the provision of grazing \n *reserves ”? as {'ger T 27
an absolute neecasty w ordinary times  Jtis'a desiralle purpose
for the  rocerved farppte® fa corge 1 1t Ana ha & on annag et el

s
, ' | 1

sdy Lat L corsuer Lne provisi n or fuel to be ot the greater

1mporiance, and that & would, as a rle, be better to bave the

grass cat than grazed by stoch .

203 When, without interfering with Lhe general purposes Cond tiom
which a “ reserve ¥ 18 to fultl giazing can also be permitted, well :nnf:::.f.‘, be
and Lood, bt 1t must only be carried on w der conditions whach PFuitted.
do not destroy the main utility of the * reserve

Where natural reproduction of trees 13 gong on, grazing Excasin
must, for a tine ot least, be altogetier excluded If land s ;’;’.T.}:?.‘.‘::.‘{,
leavily grazed the soil gets hard, the seed that falls from the Evem
treea 15 eaten or brosen, or, of 1t comes up, the shoots are
tinmyled down he swiface soil 13 rendered impenetiable to
forest seeds, and trees can only be got to grow by mears of»
plasting  In a forest where eleanng 1s done by ““relection?

A
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1

of trees over {he wholo area, rep t1om 18 going on ¥y
and grazmg wonld alnagsdo harm  Offen 1t 1 the cace that the
Sorest cannot be trented 13 any other way  But where 1t 35 possible
to w tkit n blocks, then 1t may be quite feamble to admi graze
wg mepectal bloks afatime  There1s, of course, the difsiculty
of preventmg cattie, when ndmitted, from straying over the whale
area 'l is I noticed to be the case at Etanah (ses parageph 181).
The people baving complasned about berng shut ont from grazng,
they were allowed this puvilege 1o oue past of the * yesorve ”/
Hotvever, they abused the eoncession, and when I vigited Etawah
1 found cattle slriying over other patts than those xa which graz-
g was permufted,

‘The Madrns Resolation of October 1890 eays on thie pomt —

* The working plans for the ‘fuel and fodder reserves ‘should contan
“ propossls farthmmngo};en certain areas fo grazing, while keepiog otbare
st elosed agatnst all heads

BieD Baagn  'The necesasby of restiiofion was recogmeed by Sir D Brandis
optnion He held (bat dunng tha first few years ome restriction 1n grazing
must be entarled 1n the formation of mew * resorves ”  He
satd ~—

“ At firat protection must bg abaolete, but meactime tha graes that grows
*up sbundantly eap bo cat apd sapply fodder wll the forest ia suffrently
* sdvanced toadeutof graueg

Tawil soxness 204, Restnetion m grazing sometimes anscs from the un~

(st ® ™ millmgness of forast officers to provide 1t, cometimes from the

granog yost bad treatment of forest Jand Ly the prople rendcring restrie»
100 1mperative, On the Shahdara (Lahoie ) plantation the spice
for graziog 13 confined to the prriion wluch 1w about te be cut over
an the then year, or year followmng, kEven to this the forest
officers (hyeet, saying that grozang males the soil hard, and pre-
veuts the ahoots from comng wp afterwards, whilst, of the eattle
wete allowed nmong the medrum sized trees, they would get at
the boushs 1 Fear that where wond groming 1s Zde objeet thete
will alwaysbe con tlerable dfficuity placed by the forest officials
s the way of providing grazing facilitzes,

Bestriction of At Salem, which used to be & great cattle breediag dystret and

fovsralod  noted markes for stoc!, I beard great complunts that smnce the

went of orests fore ta had been “reseived “ the peopls could vot beepso many

fu dho pust cattle, and enly had thest own fields to feed themon, whereas
focmesly they had free grazing nghts i the * reserves ' two
miles of Grang was st allowed, but 1t was 2t 5 mumem
s consequence of the wny sn which, by excessive grazing, the
 reserves ”? bad been trested 1a the post.

gresuuberat 205, Ttis not encugh to confine wrazmg o particulsr blocks

Quemiide at x ume, bub the number £ enttle o lautted wustalio be hunited,
for unrestriebed geazimp 18 fual, ard 1sthe ehief cause of the
wany tare plans and il eides that e to bu seen 3 Inda
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The Government of Indin’s Resolution of March let, 1883,
pmnted out thatr—

5 The cultivated area had incrensed at the expense of the graring ares,
“and uncoltivated land had been rendered bare and wunfertila by unre-
¢ stricted graning of sheep and goats, couswg vegetation snd sorub to
“*disappear, a8 1n Scotland

The latter referenceisto the Cheviot Hills, which have long Cherot mills,
Leen the resort of breedinr flocke of sheep  These flucks have re.
moved n great deal from the soil, and, in particular, phosphate
of ime, so that now the hills do not carry the amount of atook
that they used to,

The Madras GQovernment, i their Resolution of 1880, made n‘ﬁm:h
provision that the cattle required for agriculiure and for domestic
purposes should have the first claim on the Government ¢ reserves,”
and that surplus cattle should enly be allowed when circumstances

permitted  The granng rates for agneultural eattle were to be
one<half those for others,

In the Bombay grazing rules Limitations have been 1mposed on Aetionla
the number of cattle allowed to graze, and the order 1n which the 7
privilege may be d has been det; 13 has Jed to
s difficulty as regards the definttion of the term “agrienltural Arnesttorsd
eattle,” 1nasmuch as, according to the Forest Department’s inter-
pret lking. , Luffaloes, and cattle used for tranert
would be excluded, and only such cattle as are nsed inthe plongh,
or are worked at wells, would beincluded. Ths close defi
does mot appear to me at all a farr one, and the permission
should certawly be extended to all cattle which the cultivator
keeps for bond fide agricultural purposes,

206. Next, there must be restrictions not only as to the number, Jeyf teass,
Lut also as to the knd of stock admitted to grazing  Companng sdmit.ed
eattle with sheep or goats tl e lormer are decidedly preferable, sheep
and goats eating much more closely, and domg fai more damage Graziog by
to trees and shoots Goats, there 18 httle guestion,are highly gouaobjoction
objectionable animalsto have 1n a forest , the destruction they do
to voung trees by chmbmg up and puiling down the brat ches,
ana often whole trees, cannot Le contested, besides, they eat off
the bark and kil the young trees I quite agree with suggestions
made, that goats must erther be excluded from forests altogetker,
orelse be only allowed m a special part demarcated for the
purpose  'Lhe rearing of goats 15 not one likely to be given up,
ard where 1t 16 an important 1ndustry 16 may be necessary to
mark off apecial aeas for their use, but, spealing generally, as
their presence 1n a forest enmply means rmin to 1t, they must be
excluded Bothin France and in Germany it has been found

pecessary to altogether prolilit grazing by goats mn forest
areas,

According to the Bombay grazing vules, only one goat 1s let
10 to graze to every o0 shesp, there being an 1dea 1n Bombay that
sheep will not graze nuless led by a goat. 1ln both the Bengal
and the Madras proj osals for the formation of “ reserves ” goats
are excluded entirely from grazing, except in ateas set asile for
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of trees over the whole area, reproductton 1s going on cont 1y,
and grazing would alnays do harm, Offen 1t 1s the cace that the
forest cannot be treated 10 any other way., But where 1t 1s possible
to w rkit 1n blocks, then 1t may be guite fensible to admrt graz-
ing n speetal blocks ata time Theie s, of course, the dithenlty
of pieventing cattle, when admitted, from straymg over the whole
area  This I noticed to be the case at Etawah (ses paragriph 181),
The people baving complained about being shut out from grazing,
they were allowed this privileze 1n one part of the “ seserve ”
However, they abused the concession, and when I visited Etawah
1 found cattle st11ying over other parts tban those in which graz-
g was permatted,

The Madras Resolution of October 1890 says on this pont ——

% The working plans for the ¢fael and fodder reserves 'should contan
“ proposals for throwing open oertain areas fo grazing, while keeping othera
«closed againat all beads *

srD Dot  The necessity of restriction was recognised by Sir D Brandis

optmion He held that dunng the fitst few years some restriction 1 grazing
must be entaled n the formation of mew ¢ reserves,” He
said —

*¢ At firat protection must be absclute, but meantime the grass that grows
“up abundantly can be ont, sod supply fodder till the forest 1s saffiuently
“advanced toadmitof grazing

Vawill ngness 204, Restriction in grazing sometimes ariges from the un-
o lereste®™ o willingness of foiest officers to pirovide 1t, sometunes fiom the
granog past bad treatment of forest land by the people rendering 1estric-
tion imperative,  On the Shabdara (Lahote ) plantation the spice
for grazing 11 confined to the pcrtion which 1s about to be ent over
m the then year, or year following, Even to this the forest
officers object, saymg that grazing makes the soil hard, and pre-
vents 1he shoots from coming up afterwards, whilst, if the cattle
were allowed among the medrum-sized trees, they would get at
the boughs I feat that where wood-growirg 1s the object there
will always bz con~1lerable difficultv placed by the foiest officials

m the way of providing grazing facibities,

Restriction of At Salem, which used to be a great ecattle-breeding district and
gruziox ealled  noted marhet for stocl, | heard great complaints that since the
¥ bad treat

went of forests forests had leen " resetved ” the ypeoplo could not keepso many

in the past cattle, and only had thewr own fields to feed themon, whereas
formerly they had free grazing ughts n the ““reserves ”’ two
mles off Grizng was still allowed, but 1t was 1t a mmimam
m consequence of the way 1o which, by excessive graang, the
“ reserves ” had been treited 1o the past

qheuamberog 205, It s mot enough to confine grazing to particular blocks

ottemitbe ag 4 tme, but the nanber of eattle admitted mustalso be hmted,
for nnrestricted grazing 18 faral, and 1sthe chief cause of the
many fare plais and hill sides that ire to be seen 1n India
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The Government of India’s Resolution of March 1st, 1888,
pointed ont 1hatr—
“ The enlticated aren had increased nt the expense of the grarig nres,
nd uncnltirsted land had been rendered bare and unfertils by uore-
¢ stricted  granng of sheep aud gosts, causng vegetation and sorub to
* disappear, as 3a Scotland '
The latter referenceisto the Cheviot Hills, which have long Cevot mutn
been the resort of breedins flocks of shee These flucks have re.
moved a great deal from the soil, and, In particular, phosphate
of lime, so that now the hills do not carry the amount of stook
that they used to,

The Madras Government, in their Resolution of 1890, made faom ta
provision that the eattle required for agriculture and for domestic *
purroses should have the first claim on the Government * reverves,”

and that surplus cattle should only be allowed when eircumstances
permitted. The grazing rates for agnenltural cattle were to be
one=half those for otlhers,

In the Bombay grazing rules imitations bave been imposed on Astiontn
the number of cattle allowed to graze, and the order in which the ~°
privilege may be exercised hss been determned, This has led to
o difficalty as regards the defimtion of the term ** agricultural jArnepttesd
cattle,” masmuch as, according to the Forest Department’s mter-
pretation, milking-cows, buffaloes, and cattle used for tranmt
would be excluded, aud ouly such cattle as are used mthe plough,
or are worked s wells, wonld beincladed. This close defimzon
does not appear to me at all a fair one, and the permission
should certanly be extended to all cattle which the cultivator
keeps for bond fide agricultural purposes,

206, ¥ -4t et -t 8
l)l]‘, ﬂ]so .. . 0 . . - - [} . -
cattle wa .t - " .
and goats eating much more closely, and doing far more damage Grazing by
to trees and shoots Goats, there 19 little question, are haghly S it
objectionable amimalsto have 1n a forest ; the destruction thev do
to young trees by cimbing up and pulling down the Eranches,
ana often whole trees, cannot be contested , besides, they eat off
the bark and kill the young trees. I quite agree with suggestions
made, that goats must erther e excluded from forests altozetber,
orelse ba only allowed i a special part demarcated for the
purpose  'Lhe rearing of goats 15 not one likely to be given up,
aud where 1f 18 an ymportant 1odustry 1t may be necessary to
mark off epecial areas for therr vse, but, speslnng generally, as
their presence 1n a forest mmply means ran to 1t, they must be
excluded Bothin France and n Gerwany 1t bas been f"“?ﬂF
uecessary to altogether prolulit grazang by goats m for
areas,

Ammsd = 0o = s, only one goat 1s le
v v - an idea 1n Bombay

. ! N In both the Be
20d the Madras pioposals for the formation of * reserves” ¢

are excluded eutirely from grazing, except 1o zmieas set asile

Y o
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them Camels may be classed with goats as being equally destruc-
tive, but sheep graze more than they browse, and are not nearly so
bad as goats, for they do not chimb vp nor tear down the branches
cf trees, .

Other rostrc 207. Free grazing by cattle shonld never be permtted if 1t can
be avorded, and the system of payment per head of cattle admitted
1s very preferable to that by area grazed,

“Close * gensan - ¢ oo . 7 glose * season,
when - . . ortunately, may
come . the forests most

usiful, Thus, 1o Apnl and May there 1s great danger of fire,
owing to the dry nature of the grass, and people coming mn wth
cattle and Lindling a light may easily cause great destruction to
the forest. In June and July, agamn, there 1s no growth of grass,
and to admit stoch to the forest then 1soften to destroy 1t al-
together for the future. Of forest fires I have spohen, and the
damage they oaroe . at, although a tem-
porary growt . . of setting the dry
coarse grass « .+ o abloss to the forest
(see paragraph 164},
Cattingoterass 208, Unless where distant forests are concerned, or where
;;ar.?;fl:'f: 8 ttroserves’ are sufficiently large to permit of grizing, I amn favaur
Grauog of grass bemg cut aud rcmoved rather than of 1ts being fed off by
stoch At 244k Jelleke (near Changa Manga) the people pay 1 rupee
for the privilege of cutting and removing one head-load of grass each
day during one mouth At the Etawah “reserve’” the grass s cat by
a contractor, and 13 sold on the spot for § anna per head-load of
about 100 Ibs 3 this 1s sold at 2 annas 1 the villaze, and the pricein
Cawnpore 15 £ ~nreoe R ]
perturus), a - . .
used for th. - = .
making bedding ropes, and paper, also grow well, The quantity
of grass bemng heyond the requrements ot the village, a scheme
was set on foot to get hay presses and to send the pressed hay to
Burpt ot graes Casvnpore A great deal of the grass 15, indeed, wasted This Jeads
1 tohuay or elss me to remarh that in the case of an over abundance of grass there
fatoslage 14 no reason why 1t should not be made 1oto hay and stacked, or, 1f
the weather ' L. . n mto mts smply
dug i the g . Titber of these
plans would times of scaruty
would be invaluable.

209. Passing now from forests to the common grazing grovnds
of vllages, the willage commons, or, wore properly, the wvillage
““vastes,” T may say atonce that I regard these sumply agso much
standmgroom and ‘“as exercise grounds.” As for providing any
herbage, they are, except perhaps just when the rains come abso-
lately useless and the existence of them 1s only an invitation to heep
80 many more half-starved cattle t1an the land can carry ~They
are of the dest done by over-g o, for, no
sooner toes a blale of grass snow reclf than 1t 15 mbbled off, and
the place 13 soon left hare

~

The ! ilage
wusto
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Mr. Sen, wnting of Burdwan (Bengal), says —

* The eystem of cattle graning—and 1t 3 the same all over Bengal—
*13 most wastetnl, cattle roam  without restrietion, the prasses lave no
s punm\lu( togrow, and it 18 & struggle for existence between them snd
* the cattle,

T - N * grazng ground 18 nothing
more 1 have frequently examined
these rally fcund them to be bare

dunnoy Lhe Lol st we Bob stasuws, and duning the rains to have
little more than a covering of annual weeds Such was the case, for
example, at Naroda. At Nadiad, where the cattle were well cared
for, I found that the cultivators did not use the villaze common at
all Thar cattle were fed with the grass grown asa border
round their ficlds, and on the village common were only the cattle
belonging to tradesmen and others in the town, but npot those of
the coltivators

But there 1s a more serious side to this matter of the ““ village 1. oy
waste ’*  Were 1ts influence merely negative, one might stop here, source cfham,
but there 15 no doubt that these bare open spaces are often pro-

ductive of positive harm  Not onlv do they permit of bordes of

ymserable eattle being hept on them, but the number of the latter 18
constantly bemng 1n vt - ‘

wretched as the ott

1y of these eattle

until death comes, .

the latter appears 1t mabes short worl among animals so httle

Trepared to resist 1t, and the ¢ willage waste’’ becomes a hotbed of

disease, and a nsduz for spreading it over the country around

The mpossibility of segregating affected cattle while these ¢“ village

wastes * are open s one reason for the enormous loss of cattle by

dioease which takes place in India

The only way to rcnder these “ wastes” useful would be to en- yows make

cloce them and then let ouly  himted number of cattle Tt therllsgemata
would be passible to show the people what effect enclosure cven of 3 ™"

stnp, wonld bave, but the village common, as shown 1in the last

chaptel, 1s a difficull matter to interfere with, and, except where the

area 18 more than the village requuies  Government could not well

step m and take up the land  In some parts, as m Rapurthala

(se¢ paragraph 178), the people may spontapeously follow the

example set them of planting trees but this must be left to them,

although much may be do~e1n giving them encouragewent to do so

210. Canal bauks and plantations afford, mn some cases, graz o0y one

sng or a supply of grass for catting  Along the canal banhs near cansi biks s0d
Cawnpore no cattle are allowed, but the grass is cut and removed, "%
between Hurdwar and Rurla grazing 1s allowed along the canal

baohs, 1t 15 let for from Rs 20 to Rs 50 a mile, to the hashest

hidder, without limit as to the number or kind of cattle  Grazing

wlong the Ennto:n Jumna Canal 15 confined to the village that

Ve aat Wil e d ba am [
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them ~Camels may be classed with goats as being equally destruc-
tive, but sheep graze more than they browse, and are not vearly eo
bad a3 goats, for they do not climb up nor tear down the branches
cf trees.
Qther restie- 207. Free grazing by cattle should never be permitted of 1t can
be avorded, and the systom of payment per head of cattle admitted
18 very preferable fo that by area grazed.

I. L f8T =~ “close "’ geason,
when . fortunately, may
come . . . . the forests most
useful. Thus, 1n Apnl and May there 15 great danger of fire,
owing to the dry nature of the grass, and people coming i w th
eattle and Lindhing a light may easily cause great destruction fo
the forest. In June and July, agaw, there 1s no growth of grass,
and to admt stock to the forest then 15 often to destroy 1t al-
together for the future. Of forest fires I have spolen, and the
damage they cause to the future growth, so that, although a tem-
porary growth of grass may come as the result of setting the dry
coarse grass on fire, this 1s obtained only at great loss to the forest
{see paragraph 164)

ann T . * or where
»  unfavour
- d off by

*Close * season

[ + 1 rupee
for the privilege of cnttang and removivg one head load of grasseach
day during one month, At the Etawah *reserve’” the grass s cut by
a contractor, and 1s sold on the spot for § anna per head-load of
about 100 1bs , this 1s sold at 2 annas o the village, and the price i
Cavwnpore 15 § nonas  The grass 15 pnneipally pafwa (dndropogor

‘ Lot Ddb grass (Brasrostss cynosuiode ),

gragy (Pollinia ertopola), used for
- . \pet, also grow well. The quantity
of grass bemg beyond the requrements ot the village, a scheme
was set on foob to get hay presses and to send the pressed hay to
Surpla ot grase Cawnpore. A great deal of the grass 1s, indeed, wasted This Jeads
i tohay or else me to remarh that m the case * -t £ nthava
o slage 15 no reason why 1t shonld nat .
the weather be wet, the grass
dug 1 the ground, and S0 be s = wo o . *
plans would form reserves of fodder which i times of scaruty
would be invalnable,

209. Passing now from forests to the common grazig grounds
of willages, the village commons, or, more properly, the willage
¢ yrastes,”” T may say atonce that I regard these simply as so much
standingtoom aud “‘as exercise grounds,” As for provading avy
herbage, they are, except perhaps just when the rams come abso-
lutely useless and the existence of them 1s only an 1nvitation to hecp
80 many mare half-starved cattle t)an the land can carry  They
are mnstances of the destruction dome by over-grazmng, for, no
sooner does a blale of grass snow itself than 1t 1s mibbled off, and
the place 1s soon left bare

The “village
waste
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neres of grazing for 9,000 acres of cultivated land, but now the

former is dimimished to 250 acres, I have made many enquiries

to ascertan whether cattle are dependent on having grazing or nat,

oud, though 1t may, undcubtedly, be a great advantage for them to

haveat, I do not find grounds for regarding 1ts provision ss an

absolute necessity, nor does 1t aprear that where grazing 18 the

most plentiful the best cattle are alnays o be found, In Bengal, 1,.4unecr,

for example, there 1s grazing 1n ahundance, but the cattle are poor

and small;in Chamjpnmn (Behar) there 13 plenty of grazing, and
1. st oTetets wt w <he worst of anyin  Behar,

N e . * . = yet the cattle are splen-
, M oy "« " n grassas plentiful, but the

cattle are very small, though buffaloes are, by way of contrast, very

fine.

Mr. Faller telle ma #hat ‘m dha Qanboql Donginane bl cnend
cattle are found, as . LR

This 15 the ease CLEEN -

there are nce lands, - o . . [
tisgarh. The one exception 1s the Balagbat division, here the main
crop 18 rice and there are no village grounds, but the soil 1s goo
and all the cattle are stall-fed. Pulse crops are yrown along the
top of the embauhments of the rice fields. In the Punjab gene-
rally there s little grazing at the command of the cultivator, but
the cattle, fed as they largely are on fodder erops, are hardly aug-
where to be found better,”and are kept all the year round on the
holdings, tha buffaloes being the ouly an mals that require to be
dniven to the forests or mver mdes in the hot weather, In the
North-West Provinces and elsewhere cattle may be seen roaming
over the fields after the harvest has been reaped and subsisting on
apparently nothing , but with what they pick up and the straw
chaff (b%u2e) which1s given to them, they manage to get on, and
as Boon as the rains commence the fields rapidly become covered
with grass.

213, The next question is, Will the growmg of grass ever form win tho ra yat
o part of the rasyat’s ordinary eultivation ? I do not think that 1f yeeplud weder
will.  Here and there he may be induced to grow grass for the
supply of military stations or camps, but these, especially the
fatter, are ever hable to be changed. At Belgzaum fields are grown
with grass, two cuttings are abtamned yearly, and 6 annas 13 the
sum pad for 100 Ibs of green grass No ,see](_\ 18 ever sown, only
. o wo X '
raiyaf, as a rule, looks to hus feld tosupply humself with gran and
Ins eattle with fodder, and I cwnnot help thinbing that he 1s
nght. Agun, he could «nly grow a continuous supply «f
grass by the aid of yrngation, 'nd be 18 hardly hibely to affcrd
this for bis cattle alone  He may, and sheuld, grow fodder-
crops, but be will not, I think, grow grass At Salem coch
cultivitor used formerly to bave a Lit of pisture lund
which was given at the low assessment of 4 annus aun acre.

—
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If this system were revived, the cultavators would agam grow
jasture  In this dstrict, where the eale of cattle 15 an m-
jortact one, 1t mizht possibly pay, even now, to keep some land
down to grass Buttie idea of making one part of the land
fead the other 1s fotei,n to custom A large proprietor can
set land apart for this purpose, but mot a rasyat with an
average holding of 23 acies (rso

Mr Nicholson says of Coimbatore —

* Ocoasionally grass 1s sown for \}:asturs (Baredls and koler kuttes) , it 1s kept
¢*down some years ard then ploughed up ard re sowv or other oropssavn

“Farly in thecentury sll tle best lands were under cuttivation, and only
“inferier ones 1n grass  Up to the time of the new Settlement {1880)the
“terant tsed to hold ppe fifth of his farm as pasture at opesqusrter s
* seaessment and only changed to full rates when be turned 1t into arable
‘land  This was abolished at the new Settlenent *

Where pasture 1s urgently reqmred, emcouragement may be
given to 1ts formation Ly giving remission of assessment, but
1t 15 only exceptionally that the cultivator wil put land 1
grass if he can grow another crop on 1t.

Grass Farms, Haymakeng, Silage

Cantomment o 214 T have viited several of the Grass Farms which are
miltary rubbe under the Military Depastment, avd which are mtended to
supply grass, bay, etc, for the requrements of the mounted
seivice My particular object was, to form an opimon as
to whether grass could be grown, and either bs cuot and
miven green, or be mage mto hay or slage, sp as fo render
1t profitable to the rasyal to Leep s me of his lani under
grass The Grass Faims were the only omes fiom which I
could obtam any defimte particulars as to what had beea done,
and [ have pl i achuowledging the d with
which full wnformaton was given *o me by the authonties,
In addition to the Cantonment Grass Farms, such as those at
Allhabad, Cawnpore, and elsewhere, there are the rukds or
uncultivated grass lands devoted to military purposes, tnese
occnr largely in the Punjab  the word ruk4 onginally meant
a tree, this shows that these areas ongnally were wupled
ones  Now the word 13 equivalent 10 meanng to “gra s run,”

215 Withyut going mto descriptions of snv of these Iarms,
I may briefly say that the system of enclosng grass lands for
the purpose of “supplymg fodder to mounted troops was
started 10 1882 by Sir Herbert Macp! erson at Allahabad, and
since then has Leen extended lar,ely, so that now there are
two Carcles, the kastern and the Western, under which the
differeat  $arms and rakds are included  In the Western
Circle, which .omprses the greater number of ruf g,
Major Wingate has been apjointed Specal Forage Offier.
Previvus to the introduction of the Grass Farm system, the
practice had bLeen to senl out *“grass culters,” whese daty it
was to cut and collect grass fr tle troops frum wherever

System » arted
m 83
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they could, Ae the grass chiefly oame off the cultivators’ The former
fields, grext friction wes cgused betwsen the racyals and the ofim “*"'
“‘grass-cutters,” nnd serious fights often occurred.

In addition to the “pgrase cutters” fir Brihsh mounted
corps one “ rrass-cutter © wis muntamed between every two
sonrs or Native Cavalry solliers, and a pony was kejt for
hin, Pénuons had to be proviled for the */ griss-catlers,”
and, alt gether, thar cost mi bt be faurly put at Rs 5} a
m nth for each horse kept To additron, very consideiable
eums hid to bs pad to the Native Cavalry as’ compensation
for fodder purchased in order to wnle up the short supply
of grass obtaable by the ¢ grass outters ”

The cost of hay 1s rechoned at 8 annas s maund (80 lbs),
and that of feeding a horee, at 2 annasa day, or Rs, 4 » month,
besides this, the sowar had to feed limself, and along with
snother sowar mawmtain one *“grass cutter” and a  pony
between the two of them. If the * giass eutter” conld not get
sufficient grass, then fodder bad to be purchased The Govern-
ment scale of rechomng at Alfahabad was that 35 maunds of
green grass, or 40 1bs of slage, were equal to 25 1bs of hay
or 20 s of straw-chaff (#4usa}. If the monthly cost ot the
ritions exceeded Iis 134, then compensation was paid to the
Native Cavalry at the Government rate,

216 Owng to a full supply of grass bemng now obtamnable Shapse ffsted

by the *grass cutters’” from Government grass lands, not Famaystem
only have a large npmber of the ¢ grass catteis” of Brtish
mounted corps been dispensed with, but the claims for
compensation for dearness of forage whtch used to be paid to
the Native Cavalry bave lessened very considerably at nearly
all the Stations, and have ceased altogether at several of them.
In 1889-90, payment of compensation had entuely ceased at
gix Stationsin the Western Circle Great saving has further
been expertenced by the reduction 1 the number of pensions
to be pad to ‘“grass-cutters” Thus, not only 15 there an
actual money saving, but troubles with cultivators have been
stopped, the horses are believed to be less subject to anthrax
(the grass no longer coming from unprotected and suspicious
sources), and the Stations have been much mmproved the
covering of grass having prevented the blowing about of dust
A mote healthy state of surroundings 1s also produced by the
growing of grase instead of that of ordivary erops, which
latter would 10 almost all cases have tobe 1rrigated,

217. The result of the operations shows that a very large The fanectar
saving to Government has resulted from conserving the
grass lands of Cantonment and military rakés, and tle
system 1s_one that ought to be extended wherever practicatle,
Allababad bas, perhaps, been the most consplcuous snceess,
and besides the great credit due to Siv Herbert Alacpherson, to
Colonel Marriott and other officers who have been successively
1n charge, special mention should be made of Sergeact
Meagher, who bas ebown much energy and abihity m carrying

12
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out, the practical part of the work The saving to Government
at Allahabad 1n 1889 90 was estimated at Rs, 26,000, and for
the seven years, 1882—89, at Rs 91,158, m other words, these
are the sums which Government would have had to pay had
the usual rationg of straw-chaff (f4usa) been 1ssued to trans-
port and otber ls, had fall compl ts of * grass cutters”
been maintaned for British mounted corps, and had compensation
been pud to the Native Cavalry for fodder purchased to make up
the “ grass-culters’ ”” short supply of grass

The amount of grass grown at several of the Stations, i1z«
cluding Allahabad, has been so 1ncreased that 1t1s now possible
to s}:lpply not only the Bntish troops, but also the Native Cavalry
with at.

It 18, however, with the actual cost of the aperations of cutting,
baymaking, and ensiing that I have mainly to do, though, [
should add that, 1n making any cutieal remarks, 1t must be
remembered that 1n most of the Stations the operations are
still 1 thewr infaney.

218 The great difficulty on the Grass Farms 1s the employ-
ment of sufficient Iabour, and hence, to anyone with 1deas of
cheap labour in India, the cost of hiymaking, etc, will appear
very high for that conntry T am also prevented from mstitating
the full comparison I wished to make because the profits stated
are not the actual profits of the Farms by sale of produce n
the open market 1n competition with private enterprise (represent
1ng what 1s actually over and above rent, cultivation, ete.), but
ihe returny are merely compmative, 03z, as to what Government
would Aave had to p.y if the Farms nad not emisted do 1 must
content myself with giving a few 1tems and making a few sugges
tions

It1s generally reckoned 1n India that from 24 to 23 tons of
green giass will yield 1 ton of hay At Allababad the amonnt
13 67 mannds (of 82 lbs ) of grass to 1 ton of hay

The following table gives the cost of eutting and haymakiog,
ete , ot Allahabad and other Stations —

Taste XII Cost of Cotting Grass and Making Hay at

Grass Tarms

Eog b
PeraTaand per Ton [equ et
[ X u
Hay mads | thy Kapes
Hay mady | H3Y E
Allshadbad 1839 89 — Awnaz Rt o £ 3 4
Catnggrass 1 wass pormaund .. 3 4 2063
Making stacking and thatching hay 1 2 o1 8
Torux Cost of Haymsking s N NS
Cawopore 1890 . d tta dito 4 i 7 0 o1 6
Baely u dito d to 5 s o o s
A S ‘ L

Pate for cuttion From 1 annato 1§ annas per maund (80 1bs.) of green grass

may be taken as the jeueral rate for cutting
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219 In the companison which I shall make I purposely take comprtson
the Farm where the operations have been longest practised, viz , Jinsott st
Allababad , at the sime time, the cost bere 1s the lowest Eog aud

Unmanured land at Allahabad 19 rechoned to yield about 48
maunds, orsomewhat less than 2 tons of green grass to tho acre,
but by using manure {mght soil aud town sweepings, see para~
graph 143) the yield has been 1ncreased frum an average of 2 tons
of green grass per acre 1n 1883-84 to ove of 5} tons, or about
2 tons of hay to the acre over the whole Farm, The extent of
the Farm1s 8,558 acres mn all

The yreld of grass per acre (5} tons)1s not unlike what ordinary
good land would give 1n England, bat thie 1s the average over
the whole of the Allahabad Farm, there being ouly sufficient
manure to supply 1t to portions ta turn  Where a heavy dressing
of manure 18 newly put on, as much as eix erops of grass can
be got 1 a year, five being cut for feeding green and foi silage,
and the eixth for hay, while for five years the manured land
will {.eep on preductag an dverage of 221th tons of grase per acte
yeatly

To compare next the relative costs of cutting grassinIndia
and 1n England In England 12 an acre forcutting by machine,
and 2¢ :1 pec acre for cutting by hand, are prices frequently
met wit]

The yield of hay per acre in Eogland 18 from 1} to 1§ tons, S";".::;;‘m""."
as agalost the 2 tons per acre at Allababad, so thai the cost in taéic
of cutting would at most be only 24, ton 1n kingland as against
8s 24 10 India A rate of 61 24 per ton of bay, for cutting
alne, must be considered enormously high tn a country of cheap
labour like India, where an agicultural labonrer, one may say
generally, can live quite happily on £ annas {or about 24} a day

The total cast of haymaking 1n England will vary much according
to the crop, ity weight, etc, but 102 an acre all round, giving from
1% to 14 tons of bay, may be taken as afair average n the case of
grass like that met with in India  This would give a total cost of
from 62 84 to8s a fon of hay,as agawnst the 7s 104 perton at
Allahabad

Weare obliged, therefore, even when taking the most favour iy mekioz st
able estimates, viz, those of Allahabad, to couclude that, at sersearee
present, baymaking on Grass Farms in Indiz 18a dear process,

the expense of cutting bemg the mmo cause Besides, there 18

not the difficulty and expense of turmpg the hay whieh 1s met

with 1n Eugland, for 1o India the hay practically makes 1tself

220, When rent and other chargesare reckoned the cost of Theetmntes
production of grass at Allahabad 1s stated to be Rs 3 As 10 veecitn
per ton, and of hay, Rs 10 (say 15¢) a ton The grass 1s
estimated to be worth Rs 7 per ton, and the hay Rs 20
(say 3la) This, 3t 1s true, 18 merely an estimate based
on the fact that, if the hay had not been there, 1t would
have had to be replaced by straw.chaff (bdasa) bouglt

12a
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from contractors at the current rates of grass supplied by “ grass-
eutters ”*

Tola value fn The estimtted value of hay, 815 per ton, and for such bay,
i or ratt er dred grass, 1613 obtained, 15 much sbove the real value,
and 15 very apt to lead to misapprehension, for, 1f the razyat could
get anything hle that sum for growing grass and for hayngt,
he hat better lay out Ins land for 1t nt once wherever s1le of hay
1sycesible A f ir value to put on hay i India 1s from 8 to 10
annas per maund (80 1bs }, which makes it Rs 14 to Rs.17 a ton
(say 21s to 26s)

These estimates, as 1 have shown, do not enable one to judge
whether grass farming peys as farming 1ndependently of sale to
Government at comparative rather than competitive values
However useful, therefore, Grass Farms have been 1 the past,
and whatever large economies have been effected, there 13 ample
room for great economy still, 1f the cost of cutting grass and of
maling hay be covsiderably more 10 a country of cheap labour
than 1t 18 10 one of dear labour like England,

Fregsing and 221, The experiment has been tried, and at trmes with success,
B O(harfor 45 press and bale hay for trausfort to eamps Thus, for the
Mundly eamp m 1889, grass was cut from two ryk%s at Mian
Mu, and from the forest plantation at Changa Manga Bales
of huy, weighing 60 lbs _each, were rade, and altogetber 18 500
mainds of hay were delivered in camp, at a cost of 9 aunasa
maund (80 Ibs), which 1ncluded £ annas for carrage. The then
price for loose dry giass 1n the camp was Re 1 As, 4 per maond,
and & saving of Rs 9,000, or over 100 per cent, twas thereby
effected 1n the expenses of the eamp. Besdes thus, if there had
been less grose, and consequently a greater demand for 1t, the
price current would bave gone up, and even a larger saving would
Exporment ot have been shown  As regards the bay sent from Changa Manga,
Chawvgalangs the expenzment wos carred out by the Forest Dejartment and
5 075 maunds of baled hay were forwarded to the Mundky enmp
flhe grass cost | atna a maund to cut, and at fir t 2 annas,
then Iatar 3 annas, per maund to mabe 1nto hay  After balng
and 1l other expenses had been paid, the Forest Department, by
1ecetving from the camp 7 annas x mannd for the grass (exolusive
of carnia_e), tealiced Re 2,190 by the sale, and made = profit of
1 annn 3 ples ou every maund, or 34 per cent on the outlay.
Not only tlus, but, after minyal at Mundki, the Commusirat
Department, as we have seen, made 4 saving of over 100 per cent.
10 the camp expenses under this head
The result of the Changa Mangn experiment may be sume
marised thus —
Cost of 5,075 mannds baled hay, delivered at Rs
M dki, at 10 aunas b pres per mannd . 3,251
Cost of drv grass at Mundl, at puee current,
1 ruyee 4 annas per manad . . . 6,344
—

Saving by the expertment, . Re 3,003
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When I add that, on account of the difficulty of getting labour,
the Forest Department ask now to be 1elieved from the trouble
of continmng the work, and that the Commissariat Department
say that they cannot et hned Isbour to send to cut the grass, 1t
must strike everyone with regret that such an undertal ing, yield~
g 23 per cent profit to one Department, and effecting 3 saving
of over 100 per cent to another, ehould be stopped.

1n another case, hay was made on rehe Katlahput and Chandra,
near Lohore  Altogether, 1,147 waunds of grass were ent, and
the h1y was sold at Kutlakput without being baled Inall, 902
mwaw da of hay were sold at 6 annas per maund, and the account
stood thus —

Total cost fincluding carnage from Chandra to
Katlakput) . .
Cash recerved, at 6 annas per maund . « Y27

Profit Rs 122
er 51 per cent

The requirements of camps are, of course, exceptional, and
n continnous demand for grass supply may notexist, without
this, 1t 1 probable that the undertaking might not be a paying
one from year’s end to year’s end

Nevertheless, Changa Manga might always be used for supply.
ing bay to Quetts, to which Station 2 led4s (2,00,000) of maunds
of straw chaff (6%usq) are annually sent from Amutsar A great
saving would be effectel 1f hay were sent 1nstead from Changa
Mangt The Forest Departmert says
for forestry and not for grass eutt ng, an
result of the Changa Manga experiment '
the Department says that this was ouly so because 1t did the work
stself, a1d 1o so doing left a lot of 1ts forestiy woih untonched
The woik needed a lot of supervision ard woild only tempt local
labour, this bang nsufficient for the purpese It 1s also stated
by the forest olhcers that the greater part of the grassin the
Changa Manga plantation 18 a coatse grass called gharam (Pantcum

dofale), which the C t will not use, even for litter
‘When, however, I went to Changa Manga I saw a Jarge amount
of antan (Pennssetum cenchrordes) and of chhwmbar (Eleuane
Slagellifera), both of which are capital fodder grasses, and might
have made good hay or mlage

222 The labonr question 15 1ndeed a perplexing one, the moin The isboar
reason of the difficully n procurimg 1t3s, that tho people will not @ ®euitr
leave therr own fields to eome and cut grass, for labour 18 required
just ot the time that they want most to attend to therr own
crops Tlus1isat the end of the rmins, when the lands have to
be plonghed  Cheap labour, too, 13 often very ineflicient labour,
aud 1 have seen with positive npnoyaice near Mian Mir, coolies
lowsurely eutting grass with small sichles, while squatting down on
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the ground, the sickle in one hand and thewr mpe (Rookal) 1 the
other  Acooly gets 1 nuona for a bundle of grass welghing not
more than 100 ibs , and, having cut that, he generally goes away.
1t 1s geldom that a man will'stay to cut three bundles a day,
and, meantime, thousands .of ton‘s of grass are gong to waste

The Cc ™ ! ! pay even more, p1£, 1
anna 8 let out to a contracter
T could § the great possibihifies
open, « nd far grass, too, were

waiting to be cut, and woutd 1 tne end be wasted The saving
that could be effected to the country from this source alone would
surprise any one who looked nto the matter And, while T wrge
the extension of grass schemes for mlitary purposes, as havmﬁ
proved a distinet saving already, 3t behoves the authonties to loo!
much more closely into the matter of economy inthe charge for
labour, and to sce 1f the difficulties cannot bemet, I mmply
throw out a suggestion why labouris not procurable 13, becance
the work 15 not  confinuous, might 1t not pay to keep up s regular
staff to do this work, 1pstead of depending on the occastonal cooly
who m?ay choose to come and cut his bundle, get his anna and then
go o

223 I would make another suggestion Tam qmte certan
1he wot  that over large areas, such as many of the Grass Farms and rutis
machine 7ol gover, an immense saving might be made by usng mowmng

machines 1n place of cutting by hand Tamnotmn favnu‘r of introdu-
¢ -
I .

b

© o

machme would effect great economy.

I have heard some of the Farm Overseers object to mowing
machines, and to say that the grass gets knocked down rather
than ent This however, I heheve to be merely due to prejudice.
It 18 tepe that o machine does not cut 8o closely as the Native’s
mokle does, and 6o the yield of grass will be less But mowing
machines have been ttied with success a8 Mhbow (Central India)

with a mach:ne

from five to eix

s by hand costs,
on an ayerage, on unmanured land, Ke 1 As 18

I o N areas sumple machinery for
cufting " Elevators for stacking hay
would + - 18no reason, ether, why
batters for drawing the mowmng

machites  Another want 1s that of a portable press for compress
1ng fodder Those 1n use at present are mostly ¢ Boomer™ cotton
presses, and they are all of them €oo hea: What 15 wanted 15 to
bring the presses readily to where the fodder 1s
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Selage,

224, Ensiling, or the preserving of green fodder, has been Theamtor
carred out at Allahabad, Cawnpore, Hissar, Mian Mir, and, mstiogtilsse
on an experimental scsle, at other military Stations, also on
Government Experimental Farms and elsewhere,

B R N ) L vwe

lntter.” The loss of weight incurred in the process 18 surpnaingly
Jarze, and the cost 1s so great that 1t would, in most cases, have
been far more profitable to have made hay.

The following table will llustrate thig—

Cost Cost

— Grun [ suere | ot ; ; Lot
lod | produce ¢ o Bl

easlied, | p " arase eat prode Eilge | ensiling

Tos | Tone | B | Boae R oo [Pecont | Bercont

18588 .| 2,187 12 sas0 LR 4 12) 828 d313
Allahabad

100800 . | 23my | 1072 1
Cawnpors , 1432.89 , 560 e 2t 18 4 4| e 658
1899 89 o - 808 6 7
Hisuar A{
183990 - s 2 . -
T  Eullmate
Talang Allahabad in 1883-89, we have the following com- comparison
panison *— with haymaklag

2,187 tons of grass produced 1,281 tons of milage, costing

to make'Rs. 5,850, or4 rupees 12 anmas per ton of silage
(as above).

1If made wmto hay (23 tons of grass=1 ton of hay), 2,187 tons of
grass would have given 795 tons of hay, costing to make
Rs, 4,175, or 5 rupees 4 annas per ton of hay (as per table
XII, paragraph 218).

Or, taking the fizures of 1889-90-—

2,3244 tons of grass aro estimated to produce 1,072 tons of
silage.

2,824 tons of grass would have produced 940 tous of hay.

The value of hay being, as we have seen before, more than
twice that of grass, 1t is mamfest that, whichever year we
;ake, it would have been very much cheaper to have made
3y,

The grass has tobe cut whether hay or mlage be mads, and this
18 the heaviest 1tem 1n the cost, Owmng to the time of year at
which grass 15 cut for silage 1t costs less than when cut for bay.
Thus, grass for ailage1s often cutat Allahabad for 6 pies {} anna} a
maund, but when eut for hay 15 will cost 9 pies a maund in Sep-
tember and O:tober, 1 anna in November and early December,

and 2 annzs afterwards.



184 e Coat of Wintng S lage

Until mlage ean be made with very much less loss and at much
cheaper cost than in the mstances given above, 1t 18 very cerfam
that 1t will not be able to compete with haymaking,

Estimatet value 225 At Allahabad, silage 1s valued at 5 maunds {of 80 lbs ) to

ot slage the rupee which makes 1t 5 rupees 9 annas a ton or, n Epghsh
equivalent, 8s 44, a figure whiel, evenin England, would be
considered hugh

This estimate 13 based upon the cost of 1ts produetion, but here,
again the estimate 1s merely a comparative one, based upon what
the Farm would otherwise have had to pay for purchased fodder, so
that 1t gives us hittle gmdance as to whether the ordinary enltiva
tor would be justified or not in making s:lage

Obartastanses 236  The following are other instances of the making of silage —
themaking of ° =
W ar
Bt e At His ar where grass oan be irrigated 1% 1s cut for silags, as 1t 13 found
1o b too coarse to make mto bay
n At Dian Mir cuttng of grass begimd about the middle of August and
laMir 06501 (o the end of Deconber  thera gro four s los on 7wk’ Terab, 1 each
of which from 800 to 200 maunds of silage ars maue yearly
04 1 saw very good mlage indeed 1n a silo on the Government Cinchona pl
saeamand | tions ab Ootacamund  Fifteen and o holf tons had been made at a cast of
4 rupees 4 annas a ton, this it will ba votieed 1s about the same cost as at
Allat nksd aud Caw pore ~ Earth toa depth of 4 fect and giving a pressure of
abont 400 s to the sguare foot was used to we gl t the silage this beiog I
thouglt an pooecessarily large amoun 1 foot depth of earth 1s quite enoagh
for all purposes
Messrs Thomson and Mylne make s lage at Bebeen, putting the grass mto

Beneca
8 pit sumply dog 1n the sal

Belgavm At the farm atéacl ed to the Agrieltarsl Class at Belgaum there 1 & ailo
dag 16 feet deep 1n the scil, the sides belag plastered with dang aad well
beaten

o L a1 o nme bab tha Rhadgaon Erperimentsl

Bhadgson ggestion & silage

roads do cuttr g,
whole with stoues,

At the Poona and Nagpor Expenmental Farms mlage has beon made on
» smell sonle
T 297, T can speak very favonrablv of the qualily of the
vty silage produced atp the different Farms and Sta'}ons mentioned
above  Its chief fault is that 1t 12 unoecessanly dry  OFf course
the value depends matnly on the nature of the matenal used, and
nch slage can never be obtained from poor matenal, although
the process of ensmlage may render coarse food more palatable.

Poons and

298 One advantage of cutting an early erop of grass for milage

18 that there are many grasses, such as numerons species of
2 ~ ot bV a%laes g tho s = he seured ns silage
seing hapt back some-
when the rans are

The sdvantsges
of ey lage

over.
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It may further be sa:d 1 favour of silage that, by menns of it,
some grass, which would otherwise have been altogether lost
owing to the heavy ram, 19 saved by being put 1nto the eilo,

229, Tt 18, however, whe= ~na =nen mba tha P wag 8 ihnancte wue
of production, and examnes t . . . i
time of putting 1u the grass ) . e
sees great room for ymproven
in India, I may, therefore,

It 1s quite true that the real value of the process of ensilage
consists 1n saving what would otherwise be lost, and hence it 1s
not always fuir to compare the costof 7 - " : .
maling hay. This Tam ready to allos .. -t
extent only, for T have myself soen at . -
Mir, and other places, silage being made n large quantities when
the weather was, and bad been, as far as possible, and when
there was not the least excuse for making mlage, indeed, what was
going nto the pits had been lying about and was really half-made
hay already. 1 would insist strongly that this 1s a great mistake,
and that, as I have endeavoured to show, 1t 1s false economy to
try and make smlage when hay can be made perfectly well.

To allow grass mtended for silage to hie about 19 also wrong
The essential feature of stlage1s that 1515 a wet or green food,
therefore 1t should be packed in the mlo as quichly as possible,
be rammed down close, aud covered over rapdly. If 1t 15 left
about, 1t may just as well be made into hay at once.

T was reminded, when speaking tu India on this pownt, that,m
order to make so-called ¢ sweel’” silage, 1t 13 necessary to let the
grasslie ab .o f - . .
partly dry,
not to troubl
get the gras . . .
then shut 16 up closely, thus avording loss, and getting finally us
much succulent green fodder as possible for use when all else 1
dried up.

e - R oen M }x\rtly!.olos:
) -tly to amper-

. . . i yand, lasl;ly,

to logs 1n taking out the matenal. Of the first I have spohen;
as to the second, I am convinced that wherearloisto bea
regular institution, and 18 not merely used for an oceasional erop,
1t will pay infimtely better to have it made 1 hnck-work or
masonry amtea) than to bave a mlo with earth sdes aud bottom
(4uteha), 'The extra imtial expense will soon be covered by the
extra amount of fodder saved As regards the third pomnt, I
have noticed that, on taling out the mlage, the usual practice is to
remove the whole of the covenng at cnce, and to leave the balk
exposed, This, agam, 13 a great mustake, for the pressure
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Until mlage can be made with very much less loss and at much
cheaper cost than 1n the wnstances given above, 1818 very certamn
that'st will not be able to compete With haymalang.

Etimutet mitas 225, At Allababad, silage 19 valued at 5 maunds (of 80 lbs ) to
e the rupee, which makes it 5 rupees 9 annas a ton, or, 1n English
equivalent, 8r, 4d,, o figure which, evenin England, would be

considered high.

This estimate 18 based u{)on the cost of 1ts production, but here,
agan, the catimate {s merely a comparative one, based upon what
the Farm would otherwise have had to pay for purchased fodder, so
that 1t gives us Ittle gmdance as to whether the ordinary eultiva-
tor would be Justified or not w malking silage

omertnetanesy 226 The following are other instances of the maling of silage —

the making of d

eage

Terar At His or, where graes can ba wmigated, 1t 13 cab for milage, as it 1 found
1o be toa coarse to make into hay

AMiaa Mir At Mian Mir entt ng of grass beginy about the middle of Avgust snd
goea on to the end of December, thero are foursilos on rukh Terab, in each
of wiich from §00 to 000 maurds of silage are made yearly

o 1 eaw very good silage indeed 1n & silo on _the Government Cinchona plia-

eumaiad tions at Optacamand Fifteen and a half tons had been made at a cost of

4 ruopees 4 annas & fon, this, it will be noticed 12 about the same cost a1 at

Allalatad ond Cawnpore  Larth toa depth of 4 feet, and giving a pressure of

about 400 By to the squsre foot, was used to weight the silage this bewg I

thouglt, an unoecessanily large amount , 1 foot depth of earth 13 guite encugh

for 8ll purposes
Messrs Thomson and Mylne make eilage at Behees, putting the grass into
 pit amply dug 1a the saile

Belgaum At the farm stéached to the Agnenltaral Class at Belgaom thero 15 o silo
dog 16 feet desp 1n the scil, thy sides betog plasterad with dung snd well
beaten

Silage bas been made for several years past at the Bhadgaon Erperimental

ERMERD  poem The silos are ciroular masénry pits At my suggestion & silage
strck  was tade by smply b ulding up gree s fodder, grass, roadside outts ge,
eto, jJust 2s & haystack woald be made, but weighting the whole with stoues,
or any otlier inexpensiye material that was at bau

Poons snd At the Poona and Nagpur Esperimental Farms mlage has been made on

gpur a small soale

The quality of 29%. 1 can speak very favourably of the quality of the

Ldussibge.  glage produced at the different Parms and Stations mentioned
above  Its ehief fault is thaf 1t 18 unnecessanly dry. OFf conrse
the value depends manly on the nature of the material used, and
nch silage can never be obtamed from poor materal, althongh
the process of ensilage may render coarse food more palatable.

Behers

Thentravsges 228, One advantage of cutting an early crop of gracs for silage

of ensl age 18 that there are many grasses, such as numerous species o
Pane wm, which seed 1n the rains thess may be secured as siage
if caur continues whereas the other grasses bemag hept back some-
what, yield a good hay crop about October when the ramns are
over,
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It may further be smd 1n favour of silage that, by means of st,
some grass, which would otherwise have been altogether lost
owing to the heavy raw, 18 saved by being put 10to the silo

229, Tt 18, however, when one poesinto the figures of the cost Improrement
of production, and examines the netual loss of weight between the poes ble b
time of pucting 1 the grass and of tahimg out the silage, that ane mkisg e lege
ees great room for improvement in the methods of making mlage
m India. I may, therefore, make a few sugg here

Tt 1s qute true that the real value of the process of enslage
consists 1n saving what would otherwise be lost, and henceitis
not always fair fo compare the cost of making silage with that of
maling hay. This Iam ready to allow, but toa very lamted fogsustionsfor
extent only, for Thave myself soen at Allahabad, Hissar, Mian ia the practice
Mir, and other places, silage being made i large quantities when
the weather was, and bad been, 23 fmr as possible, and when
there was not the least excuse for making silage, indeed, what was
going mnio the pits had been lying abont and was really half made
bay already. 1 would insist strongly that this 15 a great mistake,
and that, as I have endeavoured to show, it 1s false economy to
try and make silage when hay can be made perfectly well.

To allow grass intended for mlage to he about 1s also wrong
The essential feature of silage1s that 1t 15 a wet or green food,
therefore 1t should be packed 1n the s1lo as  quickly as possible,
be rammed down close, and covered over rapidly. If it 15 left
about, 1t may just as well be made into hay at once

T was reminded, when spealing 1n India on this pomnt, that m
order to make so-called *“sweet’ silage 1t 1s necessary to let the
grass lie about for eeveral daye after being cut, eo that 1t may get
partly dry but my advice to those who are gomg to make silage 13
not to trouble about whether1tbe  sour *” or << sweet ” stlage but to

N ' «3 quichly as possible and
ss, and getting finally us
for use when all else 18
dried up.

The great waste 1ncurred 1 making silage 1s due partly to loss
of moisture before the matenal goes into the silo, pard}; to ymper~
fect precsing and the nature of the sides of the pits, and, lastly,
to loss mn taking out the material Of the first I have spohen,
asto the second, I am convinced that where s miloisto bea
regular 1nstitution, and 1s not merely used for an occasional erop,
it will pay infnitely better to have 1t made 1n knek work or
masonry (pacea) than to bave a mlo with earth sides and hottom
(futcha) ~ The extra mitial expense will soon he covered by the -
extra smount of fodder saved As regards the third pomt, T
bave noticed that, on taking ont the silage, the usual practice 1s’to
remove the whole of the coverng at once, and to leave the bulk
exposed This, agmn, 19 a great mistake, for the pressure
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should be continued as long aa possble and the covering over the
silage b uld only bo taken off the portion which 1s actually being
cut 1nto for daily ose.
Dimgroement 230, I, }Lavo gono at some length 1nto the mlage question
v to becausa J L - E my predeces-

FodTy bein th

o

ar eyt Bots, to 4 o development

or allags of eln.nla[ m much more
ready to - exist over the
greater p - . b otherwise.

Hay requires no making, for 1t makes itself Silags, I repeat,
will only be uceful when by means of it can bs saved what would
otherwise be lost,

Fhenorattatle  Still lees do I think there 19 ecope for any of the patent apph-
notmechant ances advorated for ¢ gtack-mlage ” maling  The rayaf may
b2 mariog posaibly be shown how to presarve green fodder, roadede grass,
etc, by bwmlding 1t up mnto o stack and weighting 1t with etones,
timber, -= #*t 2=~ y~ « g- =~ada ~1 b & vhere 1s he to find the
money v, * et - been sometimes advo-
cated, 8 - ‘ ¢ H v ond even more? Such
mechanieal appliances may have a certain value upon large estates
possibly, bat surely none vpon five-acre holdings
It b , b , one of the useful functions which a Gove
frma sbootd n eTnment Experimental Farm ean fulfil, to conduet careful tnals
:?X-.:m“ of upon different methods of making silage, and to ascertain bow it
can be made with the least loss, and 1 the most economieal
manper, Information may thus be gamed as to the erops best
adapted for ensiling, and a8 to the adaptability of the process to
the raryat’s circumstances.
Sagrestions s~ 231 There are soms points in conntetion with the management
g ovement ia ot Grass Farms wheremn improvement ean be effected  The Station
of Gran Farms - Farma are worbed mostly by Grass Committees, of which the
Prestdent and Secretary are the p pal bers, while =2
general saperviston 18 exerctsed by the Commissary General of the
Cizcle, mded by his Special Forage Officer, the Quartermaster
General 1n India beugy ‘referred to 1n all matters requinag the
orders or approval of the Commander 10-Chief,

Oras T cannot d the Grass.C system, With Pre-
Committs  eydent and Secretary constantly changing, 1t ts most discouraging
for a Forage Officer to work No soomer does a President or a
Secretary get to know s httle of the system at one place, than,
a2 arule, be 1s transferred to qmte different work, and a fotally

new and mexperienced man 18 put 1o s place At Umballa the
¢ 3 IR Ay TR "L iy’ 7

3 -

1 H

. 1
be gieauy 1esseneu,

Farm ovenat  In ¢he noxt place, the overseers of the Farms are mon-commis~
sioned officers, temporanly withdrawn from therr corps  Bat they
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are not properly selected, and care 1s not taken to chooss the men
who, from their previous scqumntance with the work, or from
any aptitude shown for 1t, are the best fitted for the post of
overseer.

At one rubk which I vimted I found o farm overseer, with the
very best intentions, making silage out of grass that had been
Iying about for several days The sun was then, and had been,
pouring down with 1ntense heat all the time, but the order had
gone forth to make so many tons of slage, and he was domg hs
best to comply with 1t I nsked him (though I felt the question
was needless) whether he had ever made mlage before, mo, he
had “never heard of the stuff before, until the order came”
He was the station butcher! Such n manie to be pitied rather
than blamed, but 1t does seem wrong that, where the field for
sconomy 1s 50 large, 1t ehould not be better aimed at

Another groand I have for complamt 1s, that when capable
men have been selected or after they have acquired some experi-
ence, their services are not retammed at the work i which they
bave shown aptitude, A farm overseer, 1f he keeps to his work
beyond a certarn poriod, does so at the rnisk of losing promotion,
He should be a permanent non commissioned officer of the Com-
missartat Department, # seconded *** 1n the departmental list, so
that he may not lose promotion

This 18, I fear, a fault of the entire Indian system, and 1s,
thus, one haid to slter, but, 1n the interests of the country, I
would strougly urge the desirability of retaining the services of
men for work in which they have shown special eapabilities
Sergeant Meagher, of Allababad, 1s such & man as ths, and,
knowing the energy he has displayed 1n the practical discharge
of bis duties, 1t would be n pity were his knowledge to be lost
to this branch of the Commissariat, or he himself lose promotion
by remaning where he1s  The saving which the Mihtary De-
partment might effect 1n matteraof this kind alone would go a
long way towards prowidng the funds requwred for the other
;"'ugnctuhural 1wprovements’ which I am recommending m tha

eport.

® Tha term means thet sn oficar Whls employed on work outside his
logitimate sphers would still retain his depmmnuﬁ pot tion_and sbare in any

pomotion, Teverting, st the expiry of hie outaido duty to bis position n hus
opartment

The frequent
changes in
mangement,
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CHAPTER X.

FODDER CROPS AND MEDGES,

Fodder-Crops,
234.1:‘ " : et _'_ - 4 1 == =% synelusion that
the provis - L T wihile highly
desirable, « . S :

; , ; Al fodier
cropa. P R Tk byl of the groming of special fodder

caftla; . T . Ten L,y .
and cate " - R T -
extendt oo

cularly 15 this desirable where the provision of grazing 18" very
limited, and posaibly entirely absent.” Nevertheless sfter enquinng
snto the matter with some care, I have not received more than the
general reply that while eattle ate nndonbtedly far better for green
food of some hind yet they can live quite well on dry food alone.

This coincides with my own expenence 1n England.

In an experiment which I carried out at the Woburn Expen-
mental Farm a few years back, X found that bullocks, when fed on
cake, meal, and hay, along with water supphed to them separately,
but recetving no succulent food whatever, such as roots or grass,
throve perfectly well, although the result of the feeding with hay
did nob prove to be an economucal one,

At the Bhadgnon Expenmental Farm (Bombay) experience has
shown that cattle will do quite well on dry food “during the hot
weather, provided that they have a hitle cotion seed given to them.

Mr A, Sabapathi Mudhar, of Bellary, told me that he Liked to
give fodder-crops to cattle if he could, but that they would do
quite well on dry food  For cattle n hard work, or for transit
bullochks, he did not thmk green food so desirable. In time of
famine, however, he had found the latter invaluable,

At other places also I heard the same opimon expressed, eiz.,
that fodder-crops were not so smted to working cattle At the
mulitary Grass Farms there is o sumilar objection to the giving of
silage fo ammals from which speed 18 required.

235, It is one thing, however, to speak of a fo0d not being
or the £ of cattle, but qmie a different thing to

421

Decessary for

atile

* speak of 1t being necessary for the tmprovement of cattle,

This 13
where, I beheve, the growig of fodder-crops mill be requrred,

It is true, as ponted ont in the last chapter, that the exstence
of pasturage1s not always coincident with that of the best eattle,
but yet instances were adduced where, as at Nadiad, Baroda, Hospet,
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eto, the fesding of cattle with green grass from the headlands of
fields, the banks of watercourses, ete., was pursued with mamfest.
advantage,

The Punjob supplies the best instances of sumlar advantages Fhiesmpliaed
derived from fodder-crops In thus Province the people depend b
preatly on their cattle, and they take proportionate care of them,
The distriet of Jhang 1s on especially good example, several kinds
of crops being here grown entirely for the use of cattle, The Pun-
jab cattle are, as the result, excephonally fine.
The sate 19 seen in Behar, when the cattle of the Europeans iu v,
planters are compared with those belonging to the native culti-
vators _ The former are fed with sugar-cane pudr (Sorghum), oats,
ete., as fodder, while the latter only have whal grass they can plek
up, supplemented by straw-chaff ($2usa).
The foll 2 quotat: plify this shll further $ To Kuraool,
Mr. Bensen, 1n hus Kurnool (Madras) Report, says —

* In tbe Cumbuo and Markeper faluks where the soils are gene:‘llly pngr
‘e P Pk e

N . . . . be guar
L -, CERRE) v o
Mr, Nicholson, 1n his * Manual of Coimbatore, writes'— 4 In Cotarta.

“ Kangyam caitle are famous i Dharapursm taluk because of the extent
“and quaiity of the pastures . « The raiyats are dependent on
PR far FUF a0 aufa hedt Zunng the hot weather,

- - deal " of good fodder,
. PR « are grown for Kang.

0 . . - . garden land in Febru-
" B1Y, IIIZHLEd 80U LUL LELOTG OALINYG

236 The crops most largely used as fodder-crops are judr (8or+ prncioat ery
- - A R LANCIER QR R oy kg
e . P - P .
The main differences between growng a crop for fodder and yy,
i . e . . N iy Y " B

send
of foddar-crogy,

. ¢
.

VI R L
somenu;es fed green, and sometimes stacked when dry,

Over the Puajsb generally fodder-crops ate grown for cattle,
and gudr, or chars, as it 18 there termed, 15 the usual one

In Behar, sudr 13 largely coltivated asa foddercrop When
young it 18 believed to be poisonous, and 1s put rouvd the barders
of fields to heep the eattle from trespassing on to the crops

Thie cop ool gropp Guyarat (Bombay), af Pocos, ang

LU« cnetn i

;':",' b,
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Bdyrs, in many instances, takes the place of yvdr, but 15 con-
sidered inferior to the latter as fodder et

Tn Madray, rd7s miostly takes the ylaco of sudr, though the
latter there knownaschol/u  13nlso0 grown,as well as tajra(ch 1mu)
The straw of i1 18 considered to be the most nutntious of oll, and
that of both s ar and byr1 to besupenor to rice straw, fags 18
used both as green fodder aud also in the dry state

Suagar cane (Saechirum officinarum), as a fodder crop, 15 nsed
prineng 'ﬂl‘\: bv the European plantersn Behar Inke edarsit s
sown thuekly, It s chopped up when green and 1s mixed with dry
fodder, such as ost straw, etc This makes o very good muxture for
cattle.

Maize {Zea Mays), called 10 the Punjab makks, 15 extensively
used os fodder 1n the Punjab and also 1n Behar and elsewhere

Oats, barley, and even wheat are grown for fodder, the two
former principally by Turopean planters or on Government Stud
Tarms ~ Oats are erther cut green and chopped up as fresh fodder,
or are allowed to ripen and are used as straw food ~ Oats and batley
are tahen by the 1adigo planters as change crope for indizo

Tu the Punjab swheat 15 by no means infrequently fed off n s
early stages, this strengthens the subsequent erop and prevents it
from being beaten down by wind and storms

Gram (Cicer arteliwnm) 18 grazed over 1n the Punjab when still
young  Tn the Balaghat “district of the Central Proviaces pulses
are grown along the tops of the embankments of nice fields nod are
used for cattle

Turnips are largely grown m parts of the Punjab as a fodder-
crop This 15 the case 1 the Jhang, Guyranwals, Montgomery, and
Multxn disknets

Rape 13 another crop sumilarly used 1n the Panjab

TLamee e * ‘he most valu-
able fod Not ouly can
several » the year, but
the plant will last three or fom years betore requnng to be
ploughed up and re sown

Lucerne 18 always grown and extennvely used at Government
Stud and Cattle Farms such as Sabaranpur, Hapur, and Hissar, as
also ab Poona and other Expernmental Farms

Nest, I would mention two crops which, thongh tried expen-
mentally with consderahle success have not yet come 1nto general
use The first 1s ©* Gumea grass » (Panierm jumentorum) and the
second the vanety of Sorghum sacckaratum knownas Sorgho I eaw
both these erops growing at several of the Expenmental Farms,
and at the Seebpore Farm, Caleutta There 15 a ready demand for
Sorgho m Caleutta by men who heep mllang cows It ean be cuf-\
three times 1 the year

Prickly pear (Opunita wulgare) has been successfully used as
food for cattle, and as (unfortunately for agneulturs) it 1s only
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ton abundant 1 Southern India, the utilisation of 1t mn time of
searcity would be most desirable The thorns with which 1t1s
covered are an obstacla to 1ts use, but this difficulty has been over-
comeby Mr A Sabapatin Mudhar, at Bellary Onths gentloman’s [t lsedby |
Estate I saw prickly pear bemg largely used as green food for Hadlarat
bullocks  Women were employed to remove the thorns from the *"7
shoots after they had been eut and broughtm This they do,
holding firmly the preces of prickly pear with one hand by means
of pmeers roughly made ont of scrap wron bent méo the requsite
shape, then grasping with theother hand a pair of tongs also made
out of scrap iron and with saucer-like ends, they serze the thorns
with the tongs and pluck them cut  The pieces are then handed to
another womau who cuts them into slices on a kmfe fixed vertically
Lot ova T ‘he woman’s foot A
. move the thorns from,
as 120 1bs. of prickly
pear 1 a day,

Mr Sabapathi Mudhar has had expenence of the value of this Hevilusta
fodder, for during the famme of 1877, quite 75 per cent of hug o *%
cattle were kept alive by means of it, they having nothing more
to eat than the prickly pear and 11b & head daly of rice straw

Eight yearsago, when Mr Sabapathi Mudhar became Chairman
of the Mumeipality, he 1ntroduced this plan of feeding the mun:-
cipal cattle, and now they are fed regularly on the prickly pear,
ond the cost 1s only Rs 4 to Rs 5 a month per pair of bullocks

Mr Sabapatht Mudhar 1g now trying to cultavate a thornless
land of prickly pear
237 I now give some 1nstances showing the necessity there 18 Neettor
for extension of the system of growing fodder crops. foddercrop
Mr Moens, wnting of Bareilly (N «W, P ), says, 1n an extract Barelly
already quoted ~—
' There are two points onwluch our fagrienttar st3 need mstruchon —
¢ (1) growmg green crops for cattle, (2) the proper management of thewr
““manure *
In Chota Nagpur fodder crops are isufficiently known, for of cnota vagpar
Lohardaga Mr Basu says —
* Cattla are small owing to immfficiency of food . + o .« Thereis too
¢ little straw 1n the country not enough to give more than 2 1bs per head to
“work ng cattle daiy, and’ this 13 only rice straw « o There are no
* fodder=crops
And of Palamau he says —

¢ There 1 en 1asufficiency of stored fodder, but 1t1s relioved by grazing 1n
“ungle wastes « Alot of eattle sra bred ;o tho scuth and west
“*parts 1n the forests

Mr. Nicholson says of Coimbatore

Coimbators
e 1 LR T~ =1 mbu s sometimes grown as a fodder
. 2 dry laud Theraiyat prefers to
- he gram and so doubls the yield.
« - .

18
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192 Usefulness of Fodder-erops

Bdsra, in many instances, takes the place of pedr, but .
mdered mferior to t,;w Iatter as fodder. r edr, butas con
s Tn Rla«ims, rdqs mostly takes the placo of yudr, though the

“ Steome e Vo wlas idpralek inta)
§ nutnitious of all, and
s o niee straw,  Rdgi 18

y state

Sugar-cane (Saecktrum (ffiernaram), as o fodder-crop, 15 used
pnnmp'\l]i by the Turopean planters in Behar Iake charsits
sown thichly, Tt 1s chopped up when green and 1s mixed with dry
fodd‘er. such as oat straw, etc This makes a very good mixture for
cattle

Maize (Zea Mays), called in the Punjab malls, 1s extensively
used a3 fodder 1n the Punjab and also 1n Behar and elsewhere

Oats, barloy, and even wheat are grown for fodder, the two
former principally by European planters or on  Government Stud
Tarms _ Oats are erther cut green and chopped up as fresh fodder,
or are allowed to ripen and are used as straw food ~Oats and barley
are taken by the indigo planters as change erope for indigo

Tu the Punjab sheat 1s by no means mfrequently fod oft 1nats
eatly stages, this strengthens the subseguent erop and prevents ib
trom being beaten down by wind and storms

Gram (Cieer ariefsnum) 18 grazed over in the Punjab when still
young  Tu the Balaghat district of the Central Provioces pulses
are grown along the tops of the embankments of rice fields and are
used for cattle,

Turnips are lnrgely grown m parts of the Pungab as a fodder-
erop This 19 the ease 10 the Jhang, Gujranwala, Montgomery, and
Multan distriets

Rape 15 another crop sumlarly used in the Panjsb,

Liucerne, where 1erigation 13 avaulable, 15 one of the most value
able fodder-crops, especially as green stuff for horses Not only can
several cnttngs (often five or six) be taken during the year, but
the plant will last three or fow years before requinng to be
ploughed up and re sown.

Lucerne 18 always grown and exten ively used at Government
Stud and Cattle Farms such as Saharanpur, Hapur, and Hissar, as
alsp at Poona and other Experimental Farms

Nest, T would mention two crops which, though tried expen-
mentally with considerable success have not yet coma 1nto general
use The first 1s ¢ Guinea grass ** (Pamser m gumentornm), and the
second the vanety of Sorghum saccharatum hnownas Sorgho T saw
both these erops growing at several of the Expenmental Farms,
and at the Seebpore Farm, Calentta There 1s a ready demand for
8or ko m Caleutta by men who keep mullang cows It can be cuby
three times 1n the year

Prickly pear (Opuntia wulgare) has been successfully nsed as
food for cattle, and s (unfortunatdy for agrculture) 1t 18 only
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Apain, they are very useful in preventing cattle-trespass and Dae In provont
Qestruction of crops. Hedges are found over the greater part of trpase
Coimbatore, and Mr. Nicholson, writing of this, says .—

‘¢ Cattle-trespass 1s rara, cattle and crops are proteated, boundaries; reapeoted,

:. ltnrge'qmmhhus ot fuel supphed, and protection is given to growing
recs.”

Mr. W, R. Robertson {late of Madras) mentions, in a Report
on Bellary, that hedges of thora would do much good there by
affording similar protection.

In Anan‘apur (Madras) fencing is unknown.

Tt s 1 the Madras Presudency that hedges and enclosing of Their occar

fieldsare mostly found, I met with them generally 1n the Avenashi, ™
Erode, Madura, and Salem districts, also st Hospet Bat they
ot - T + % . .wel saw them at
» . oL .t Ahmedabad, Jeypore,
v . . . v ... The sEeclaI way 1
which, at Nadiad, the hedges and grass borders to the fields” are
utilised has been mentioned 18 the last chapter (%ee paragraph
211).

241. As materialy for enclosing fields, mud walls are used n Pratarials and.
the Ulwar State, prickly pear at Jeypore and many parts of teus 8
Madias, eactus hedges at Hoshurpur, eupkodiz hedges around
Abmedabad, as well as g jly . Madras, and aloe bushes 1
Mysore, One of the most useful hedging materials 1s the mully.

Filuves (Baltamodendron Berrys), a thorn which 1s largely nsed ;1n
Coimbatore and parts of Salemi and Madara. It 1s easily 'ptopa-
gated by cuttings,

Mr. Nicholson, speaking of the advant of hed fields,
gweas the following proverb —

# Note tho field that 1s hedged, and the cattle that are pastured” Or, to
pat 1tin snotber form * Compare the cattle that are penned and the cattle
“that are (merely) grazed,”

1njurious to cattle.
242, Lastly, there is a certain amonnt of value fo be derived fotse msteriad

from hedges themselves as food for attle  Mr. Nicholson potats ** %™

this out in extracts already given in this chapter, and there 1s hittle

doubt thatan time of scaraity hedge material would supply, as

was found 1n the case of prickly peat at Dellaty, a useful store of

fodder.

18a
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243 Tn so far as differences in agricultural practice aro the
outcome of attention besg pad, 1a the better districts, to the
growng of fodder-crops for cattle, and of enclosing fields with
hedges, while 1n other parts these are neglected, 1t will be possible
to effect smprovement 1n agricultare by modifyjng these differences

It may not be possible to grow hedges eyerywhere, but the
system 1sone nundoubtedly capable of much extension, so alsa
15 that of growmng fodder-crops, both being followed with much
benefit  We have kero to deal with the third class of differences
allnded to i Chapter IT, ¢:z, thgse ansing, not from purely
external soarces, bat dicoctly from z want of kuowledge The
remedy must be sought, not :a any direct meastires which Govern-
ment can introduce, but i the gradual adoption of the better
practice by the pcople  Government, however, and Agricultural
Departments 1 particular, can ad greatly in the extension of
agricultural ledge, and an the ¢ £ of the practige of
more udvanced dlstncts to those which are more bachward

Fodder-crops, we have scen 1 this chapter, are necessary
for the 1mprovement of cattle, and 1n times of scareity such
mpternls 23 hedge-clippings, pnckly pear, nnd trees, will bp
found smmensely valuable

But httle 1= known as to the comparative values of different
Indian fodders, and there 13 a considerable amount of work 1g
this direction which ean only be done with the aid of an Agricul-
tural Chemist

TECONMENDAS RECOMMENDATIONS
TIONS,

244 Trecommend —

The extensipn, wherever practicable, of the systems of grow-
1ng Fodder-crops, and of Hedging or otherwise enclos.
10g fields, more especially mn parts where no pasturage
exigts, or whereat 1s yery scarce

The employment of an Agricultural Chemist for India, ta
myestigate, among other matters, the comparative values
of different Indian Foddeys,
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245 Tre subject which we now proceed to discuss 18 one
on which there 13 not much to be learot from the ordmary
cuollivator and s hods, and, 1o pting 1mp: t,
the experieace of Western practice will have to be drawn upon
largely,

I have already spoken of tatile as affected by climate, by
the existence of grazimg, and the provision of fodder-crops
‘Lheir importauce a8 supplying the man source of manure to the
land has also been fully dealt with

On points connected with the breeding of cattle I am mot
gualified to enter, and hence my remarks mast be of a very
teneral character

246 Inssmuch as both chmate and ' ¢
the breediog of cattle, more especially in
1t 15 clem that, while mprovewent of

bteeds 1¢ possible, 1t 13 nevertheless only so withm ceitamn
limits

The Bengall will mamntamn that his cattle, though small,
ae strong for therr size, and that bigger omes would mean
more gramn for them and more cost to keep In the Punjab,
on the contraty, the bullocks are large and five, they are well
fed and carefully tended

247, Cattle represent the razyar’s capital, they provide the o
1abour m ploughing and other fleld operations, they are used for atile
drawmg watér from wells, and they supply manure for the crops

In return for this, all that ti ey get, 1u many parts,1s the grass they

can pick off the fields and roadsides during thé rains, the stubble

left after hatvest, and the broken straw (34usa) of cereal crops

In oiber patis, s, for example, nthe Pon)ab, they are well
cared for, and are fed with special fodder-erops, with green grass,
ol eales, ete, or else they ave driven out to pasturage and sheltet
during the hot months

The principal oil-seeds given to eattle ag food were fally treated
of in Chapter VIL, paragraph 127  These nre #1 seed, safflower,
cotton seed, earth nut, and linseed In addition, gram and dal
{Cayanus andicus) are often grven

248 Tt must be allowed that thera are excellent eattle to,,
1e found 1n tl e country for, 10 gowg throngh 1t ss I did, or 1 mfl’b':'r’:ﬂﬁrfn
vsting Agnealtural ‘Shows, one may ses 25 good cattle asean '
bedestred 1 was greatly struck with the appearanco of many
of the cattle exhibited ‘at the Sahsranpur mnd Meerut Shows

aud no one can fml to be impressed with the general excellence of
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the bullocks used for transmit purposes, a8 aleo of thoss employed
1 military service

The trotting catile and dnving bullocks that one meets with
mn Mgysore, Réjputans, and clsewhere, are engularly hardy and
strong.

Put, thouph individnals may bo able to rear fine cattle snd to
Leep up spetial breeds, thisis sometling quite apart from the
mnprovement of the cattle of the country generlly, the cattlo of
the raiyat

249 Tho rearon why better agneultaral cattle arc not more
generally  found 31s mamnly beeause of the inattention pard
to the mntter of breeding and eclection  Further, the superstis
tion that exists against the hilling of bad eattle militates against
the herds being Dletter than they are Stll, it 15 not
everywhere that breeding and sclection of eattle are neglected,
In ‘the Bombiy Presidency the Gavls, or mulkmen, follow w
n system in breedmng therr cattle, 1t 1s mentioned mn Reports
of the Bombay Agrnicultural Department that m some villages
of the Precxdency the people are hnown to purchase stud bulls
at therr jont expense, In Gujarit a great deal of attention
18 gien to cattle judicions crossing s studied, and calves are
cared for, oil-seeds as well as fodder are miven o the cattle A
bulloc will work here for 10 years at a well, or for 15 years if oot
put to well work

In the Southern Mahratta country, eattle are, as a rmle,
pgood.  Nellore cattle are famous throughout the Madras

Presidency, and in certamn other parts  The bulls are quite
big at two years old, and cost Rs 150 fo Re 200 a parr
Nellore cows are greatly pnzed also, Alambady ecattle are
held m high esteem 1n the Salem distriet The bulls cost
from Rs. 160 to Re 250 a par. The Admimstration Report
of the Central Provinces for 1887-88 says — In most distriets
“ the bullocks msed for agricultural purposes are of very good
“ quality »

The Paonjab owes, 1o large measure, the existonce of its fino
cattle to the bulls sent from the Hissar Cattle Farm

From Palamau (Bengal) 1t 1s reported that the cattle bhaye been
improved by hai-bred Behar bulle

Bhagalpur cows are in demand all over Bengal, the bullochs
are used oo, but aré smd to eat 24 times as much as indigenous
cattle The Amnt Mahal (Mysore) herd was brolen up in 1885,
but s certain number of breeding eattle are kept by the Mysore
Goverpment at Hosur, The Bhadgaon (Bombay) herd took its
ongmn from thig

Though the above 1nstances can be given, 1t 1s very generally
the cace that the breeding of cattle 13 left almost entirely to
chanes, apa that no selection 13 exeraised Tt has been pomnted
out 1n Chapter IX, paragraph €09, bow largely the blame for
tlas attaches to the  willage waste,”” where herds of micerable
cattle mix ndiscrimnately together,
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In many parts of Indta the young bullsare the only swres
of the young stock., They run amovg the herds until they
are four yewrsold, whep they are castrated and turned into
bullocks for plongh or draught work Inthis way the young
bulls often becomo sires before they are physically fit to get
good stock  After they are turned three years old they prob.
ably make fair sires, and the strongest smmals do the most
dufy  Sull, 1t 132 pot uncommon sight to sce an old bullock
dnving away a young bull from a cow, with the result
that the latter may lose an entire season through not bemng
served

250, The old Hindu system of breeding 1s carried on hy
means of the sacred bulls, or “ Brahmam * bulls, as they are
generally termed  Theso bulls, dedicated to Siva or some
other deity, are let loose when still young, on the occasion of
funeral cetemomes, or mn fulfilment of a vow, They are prcked
cattle, and, bemng sacred, aro sllowed to roam wherever they
please, noone being permtted to Lill them  The costom 1s
still maintained, and 10 some parts there are too many Brahmam
bulls, Sometimes derable d exists reg: o the
bulls, 2nd frequent troubles between Hiodns and Muhammad-
ans anise on this account  In many parts, however, the Brahmam
bull 15 quite extinet, this berng doe chiefly to the decrease m
free pasturage ares, and fo the decle of farth n the old
rehgious beliefs

The Brahmam bull, where be exists, 13 almost always a fine
creature, fed on the best of everything All that a cultivator
may do 15 to dnve the bull off his own field, though 1t may
Le ‘only forit togo onto his neighbour’s So well does the
Brahmant bull fare that it1s frequently asscrted aganst him
that he gots too fat and lazy to pursuc s proper calling, and
that the cows get served by the half starved bulls of ther
own herds nctead Nevertheless, 1t 1s very certamn that were
1t not for the Brabmam bull many willages would be very
badly off.

In some parts, however, Behar for example, the bulls are oo
numerous, and cause sersous damage to the crops of the mmdigo
plaaters Though they de notest the mndigo shrub itseld, they
tread 1t down wlile searching for the pgrass that grows under
its shade, but nowhere else Much expense has, accordngly,
been 1ncurred by the planters mn putting ditches and hedpes
around their indigo fields

When the bulls get too many m number, Mumecipalities
often seize them, and work themin the town carte. Tlus pro-
ceeding so long ss the bulls are not hilled or sold, 18 quetly
acqutesced 1n

In the North West Provinces cousiderable trowble has been
caunged by the depredations of cattle stealers and Mubhammadan
butchers - Muhammadans, being meat eaters, have not tle
game sacred feelng towards the Brahmam bull as the Hindus bave,

The Drahmani
bult
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and the complammt of the latter 1s lond that numbers of these
eattle are stolen forthe purpose of bemng slanghtered, aud that
thar flesh 18 s0ld,

Thus, T heard nt Bharwarn that the value of a bull had neen
from Rs 10 to Rs 26 1n consequence of the demand for ats flesh
Near Cawnpote I heard complaints that there wero no Brihmam
bulls Jeft, and that the eultivators have to go to the ncarest man
who hns a buoll, of whatever hind 1t may happen to be. The agi
tation has, more revently, been iucreased by o decimion gven by
Mr. Justice Strught,in which he deelared the Brabman bull to be
¢ no one’s property,”’ masmuch as 1t could not be said to belong to
any particular owner, The bull 18 thereby deprived of the protection
of ‘ownership, and becomes more than ever the prey af the cattle-
stealers and butchers, winle the villagers are deprived of the means
of getting thewr cows sorved, Surely, such a decrsion cannot be
sllowed to stand. That wren should Le allowed to steal and realice
money by the eale of the flesh of stolen animals, and then escape
pnmsgment on the gronnd that the amumalsare ‘“no one’s pro-
perty, *’ seems manifestly unjust, nnd, in the interests of the agneul.
tural commumties, the practice should not be permitted to
continue,

251, Tt s vety certain that mithout good bullsno improvement

(i TR oo alls
- thev
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As I shall presently show, much benefit has been derivedan the
Punjab from the distribution of bulls from the Hisear Cattle Farm.
':‘ Y- f4t 1 V-« (" arpment supplymng other

- the Punjab, The pr-
7e been abused A bull
. nder the charge of the
. N sumilar official), and the
ally to the local aunthor-
1 . e Provinaial Director of
Agnculture to keep himself informed as to what 13 being done in
each distriot to which bulls have been distributed, I do not thinl
that any tronble need be talen about the food of the bulls If
good bulls are gien, the people will see that they are fod, and the
responsibthity on the wvillage headman will suffice The s5stem
sdopted at Hissar, by which the cultivators ean go to the karm
and choose exactly what suits their requirements, 18 decidedly the
best one, and should be encouraged

Tt 15 needless to say that the resnlt to Government cannot he =
directly paying one, but 1613 one whick should be undertaken in
the anterests of the peaple as agricultural classes.

252 Tt well, perhaps, that I should here mterpose a remark
to show that, when I speak of improving the cattle by using
better swes, I am not at all m favour of trving to improve
Indin cattle by crossing them with Enghsh bulls, The mams
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object in India is to produce cattle suited for work, and not, s
England, to produce either meat or milk, At the Bhadgaon Farm
1 eaw a bullock that was a cross between a Mysore cow and a
Shorthorn bull, a big, beefy animal, that ate a great denl, but was
not adapted to ploughing.

Aguin, 1t is not enongh, nor yet alwvays the best way, to bring
in fresh eires; attention must be paid also to the selecfton, for
breeding purposes, of the best cattle of a distriet.

253, The distnibutio  # ¢ ** ™-r . . om Y, Cattlebreed ng
involves the retentiono i . ) " Farme veressary,
the location of bullsat {

1 am inclined to think that the good which has already been
done by Government 1n this direction 1s apt to be overlooked I
had the opportumty of 1nspecting both the Hisear Cattle Farm m
aom S aa mia, T S ©0 ™ombay
‘ ) . - ik too
. : .. . 1 .- that
1 was mnch struck, nat only with the excellence of the cattle at
these Farms, but, what 13 more to the point, by the impress which
they had left upen the cattle of the surrounding country through
whigh I was then touring,

254 The Hissar Cattle Farm, at the time of my visit  and for i sr curnte
some years previously, had been under the able macagement of Faru.
CaptainjMarrett., It covers 67 sqaare rmles 1n all, and has abont
7,000 head of cattle on 1t, these being divided 1nto herds accord-
mg ‘o the different breeds and ages It was started as long ago
as 1818, the primary object being to supply cattle to the army for
artillery purposes, a secondary one was to supply agncultural bulls
for the Punjab and North-West Provinces. The artillery eattle
are variously bred, arcording as they are requrred for  pole cattle **
or for ¢ leaders,” or for other special purposes. The Gujarét cross
and the Nagoe cross are mostly used as ¢ pole cattle,”” and the
Mysare cross as * leaders, *

About 850 head are supplied yearly to the Commssarat
Department,

In addition, from 70 to B0 bulls are sold annually for agriculs
tural purposes at the Government price of Rs 150 each  Intend-
1ng purchasers are allowed to go to the Farm and to choose the bulls
for themselves.

On a farm of such extent thers 18 almost unhmited grazing
ground, but the grass is, seemigly, very poorand thin, It1s only
on spots where the water lodges that enough grass grows to afford
ocutting, Thero1s a further difficulty, that of procuring water,
for the water.level 1s 5o low that wells, 1f made, would have to be
over 100 feet deep, Captaip Marrett’s efforts to supply green
fodder 1n the form of lucerno, pudr (Sorghum), etc, ave frustrated
bg the wrregular supply of canal water, the Farm being situated at
the very termination of the canal, and what water there1s to spare
goes first to the natne proprietors (semsndars),
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Notwithstanding these drawbacke, the Farm appeared to me
to bo eapitally managed, and the stock bred on 1t were unguestions
ably fine, What struck me espeenally was the seally splendid ccne
hitton of the young stoch  The ealves were left alone m the yards
during the day, but had their mothers with them at might, the
latter sero not stall-fed ot all duning the rams, but stmply prazed
throughout the day, and the fact that they were able to support
themselves and their calves too, 1sn proof of how much the grass,
unpromsing ag 1t loohed, coull do for them. All the cattle
scemed to me excellent and 1n capital condition, and the spot must
evidently be one well suited for breeding purposcs,

OF the suitability of the Hisear cattle as transport and artillery
bullocks I eannot speak, bot I have no doubt of the ggreeulfural
good that 1s being done by the Farm,

Impress malo Has ar was the first stopping-place 1n my Panjab tour, and as
o et I went afterwards to other districts I made s point of particularly
d atricts observing the cattle I may briefly say that almost wherever I
went 1m the Punjab I found that the existence of good cattle conld
be directly triced to the presence of an Hissar bull 3n the neigh-
bonrhaod  Thus, at Ferozepore nnd at Giijrat (Punjab) the orda
nary cattle were cxcellent, and 1n each cnze T came across fine
Hisear bulls, reaming over the fields, yust as the Brahman bulls
do. These bulls, I found on enquiry, had been given grafss by
Government, but tha boon had been appreciated by the people, for
they ore very fond of cattle A pair of worl ing bullocks at
Ferozepore wiil cost from Rs 80 to Rs 100  In further support of
what I notwced mysclf, I give the following extracts from the
Panjab Admimistration Report for 1888-89 —
FKarnal —* There wore six Hissar bulls in the d stret at the end of the
#gear, 1m 1838 89 fem more were got and ten mare were applied for as the
¢ demand was keen and werenring  Practical farmers are deputed to Hissar
¢to select for themselves
Hoshsarpur —* There ara 24 Hissar bulls in the district whieh are effect
“ng an improvement in tho loct) breed The zemindars highly appreciate
+ them , they are 1o expense , thev are tnrned loosa 1a the town
Rawal Pind: ~* There are 14 Hassar bulls 1n the dustriot *

The following 1s from Major Massy’s Report of the Kapar-
thala State for 1689 90 —

 Hyssar bully areregulatly mpnrted  Fifteen Hissar balls were distributed
“amony the taksls, and were bighly appreciated The young stock ate
“ yery promusing

Major Massy adds —

« Tt 16 notorions that ammals of this olass were never possessed before by
“the Kapurthala peasantry

1 also find that in 1887 two Hissar bulls were sent as far as
Arrah (Behar) for uee on the Government Estates there

255 On two different occastons I visited the Bhadgaon Farm
of the Bombay Government, Cattle breeding has been established
beie for about 11 years, the herd having taken ite ongmn from

Thadgaon Farm
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the Amnt Mahal herd of the Mysore Government, sineo dispersed.
The main object of this part of the Farm 1s to breed Mysore bulls
for erosding with and improving the cattle of the country around.
‘Here, as ot Higsar, I  ** ' ¢ " !

were being
riated which were v und 1 the
country generally, ar o the latter

1f the nght steps were talen to distribuie the benefit, But 1t was

not that the stock at the Farm alone were good, for, as I passed
throngh the distnct, I saw evideoco of the impress which the
Mysore cattle reared at the Farm had made upon some of the other Inf ienco on
cattle, and how supenor to the ordinary cattle were those which ®t ofdutrict
had the Mysore “tonch” n them. The people of the distuct

have now come to appreciate this, and there 1s an eager demand

for any young bulls that are for sale, In 1889 mine young bulls,

two to three years old, were sold at an average of Rs, 58 each.

The young stock I saw at the Farm were also most promising, A

short tume after my visit, 112, m October 1890, 27 young bulls,
varying in age from esix months to 18 months, were sold at an

average of Rs 40 each for breeding purposes. By thiz sale alone, Satufantory
Rs. 1,080 were realised, whereasn the Farm Roport 1ssued pre- sles
vious to the eale these same animals had been valued at Rs. 650

only. I regard this as a strong proof that the people of the

country will before long come to appreciate any source from which

good cattle ean be procured, The mmntenance of the Farm as a
breeding-farm for cattle 15 very desirable, and 1t 1s to this purpose

that, 1" thik, 1618 admirably suited , more so, mndeed, than as an
Ixpertmental Farm in the stricter sense,

256, I have eud that the result of distributing stud bulls resartemese
from these centres cannot be a directly paying one, 1n many cases, ot beruleed
1ndeed, 1t may at first be necessary to provide the bulls free to stand point
villages, But the work of breeding good bulls, and of improving ***°

the cattle, must not be judged from the financial standpomt alone,

but [rom that of the good effect produced 1n the country generally.

257, Whero conditions are smtable, and where locahities govermment
require 1, 1 am distinetly in favos~ #0 — oo -4 o b FamLahond .
made breeding-farms for the supply - .
purposes  Where conditions are

where good sires are wanted, stud

ernment Farms, This 1z done, for . . . ,

Madras, If stud bulls were located at the Cawaopore Farm 1t

would, to some extent, remedy the defioiency already referred to 1n

the matter of good bulls.

Court of Wards’ Estates, again, would be very suitablo places atea Coptof

at which to locate bulls, It 1s not, however, enovgh to merely Worlt Estates,
T LW il Tee 1 b— o ) a- o~ on the part of
- - 5 . . i getting the
. - .t © . When theis
*» appreciate the
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them, The Gujarst, Sind, and Nellore cows are specially noted
for therr milluig propertics, qualities i which the Mysore breed,
for instance, are deficient.  The eattle of theso spectal breeds sre,
however, very different to the ordinary coontry cattle,

Throughout Chota Nagpur the willage cows are very poor,
owing fo inufliciency of food and want of fodder-crops, ne
oieake or other additional food 13 given to them. From 11b,
to 14 lbs, of milk a day 1s all that they yield, and their valus 1s
from Ks. TtoRs 10erch, M Malas Vomm w0t ™ o
each, and will yield about 6
to them w the dry season
2 ibs of milk 13 the average daly supply of a cow. In Dacea,
cows aro rather better cared for, and aileake s given to them as
well as to buffaloes. ‘Lhey will y1eld, 1 consequence, about 4 lbs
of mnlk a day

In Gujardt (Bombay) milhing-cattle are much more valued
Thus, a cow will milk for scven monthy, giving 5 to 10 Ibs, of
milk a day, and will cost from Rs 20 to Bs 50 The buffalo 1
still moré pnzed, and, bang fed with ouleale, cotfon sbed, yuur
fodder, ete, will heep :n milk for eight months, miving, for the
first three months 20 lbs, the next three 12 lbs, and the last two
Glbs of milk daily, Its valueis from Rs 80 to Re 100.

Nellore cows are good milkers, Some tlat I saw at the
Smdapet {dladras) Farm gave about 20 lbs, of milk a day, They
were berng fed on 5 lbs per bead daily of earth nut cake and bran,
with cholum fodder,

Tmpeovement of 263  When such differences exist us are instanced ahove, 1t
o3l g4atte 49 yery clear that in many ports mmprovement in the milking-

cattle 15 possible As regards bullaloes, the people seem to
appreciate thewr value; and there 1s httle, I thiok, that need be
done further  But there 15 a good deal that may be dono_towards
1mproving cows, more particalarly: whero the sale of mik or the
manufacture of the native butter, called ghr, 1 earred on. This
will be found to e chiefly the cise whers pasturs and grazmng
areas abonnd, and —~ ! -
cattle of the willa
share of the milk
dane to maatain the cow specially as o millung amimal, bat the
buffalo tales its place, and the cow 1s looked on rather ag the
breeder of future plough, cattle Thus, whilé the distribution of
stud bulls for breeding working-cattle 15 éapable of wide extension,
it will, I think, only be n speuml parts, and where pasturage
exists 1n abund. that 1my t of thé nulking strains of
the conntry cattle will be effected to any gret extent

This matter has, bowever,' not been altogether neglétted at
~ i e L 1 g t

N . . Lo ',

. .
bomg gpecially deficrent 10 those” At the Bhadgaon Farm,
Malvi cows are kept as nwise cows for the yoang Mysore stock ,
and ot Poona, mvestigations have for some time been cariied on
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2 to the rill producing qualities of Gujyardt and Aden cows, and
on the sofluence of different foods upon the yield of mulk

264, Of late, efforts have been made to extend the practice of Potrs Farm oe
Dairy Farmiog 1n India  Mr Ozanne, who, at the tme ofmy "
visit, was Director of the Department of Land Records and
Agnenlture 12 the Bombay Presidency, was foremost in the
endeavours to foster this industry A conuderable impetus was
mven to the movement by the wisit to India, 1z 1889, of mr & Hows
Mr H, A Howman, a well known dairy farmer, from Warwich Jaze*t®
shire, England, and who came out on behalf of the Dairy Supply
Company, Lumited, of London, for the purpose of 1ntrodueng the

t 1l “ Cream ' for which that company were
agents _These separators were of Swedish malke, the 1mvention of
Dr de Laval, and were of a size which could be worked by Land.
power Mr Howman also took over with him a number of other
apphances for makmg butter The native way of m king butteT yuive metnos
15, to boil the milk as soon 2s drawn from the cow, then to cool 15, of mek & gbi
and, after adding a hitle sour mik, to Jet 1t stand from 12 to 20
Lours 1 a brags vescel narrowed towards the top  Afte standing,
the milk 1s churned by the rapid twisting round 1n 1t of a stick
which 18 kept spinning 10und by the haud, first warm ard then
cold water bemg added now and agan, but quite empincally
The batter ‘““comes”” in abont a guarter of 2n bour and 1s
si~awed off on to a cloth, the sour butter milk, called ¢6% or clas,
being much relished by the people The butter 18 collected, put
1mto ar0ther brass vessel, and melted over a fire This operation
requires careful watchmg, and good gks makers are adepts at 1t
In the beating, the water 1s evaporated, and a portion of the mass,
which 1s probably the enclosed curd, deposits at the bottom of the
vessel, the remamder ben g poured 1nto jars and stored This 1s
the g/t, or native butter, so largely used 1n cooking, ete, aod 1t
has the property, which ordinary butter has not, of keeping good
for a long tume,

Mr_Tlowman, when he first came to India, was met with what st ttowmans
proved ta be a dificulty,—the p ! richness of buffslo mull erperience
But this was soon overcome, and wh the ) 1 scpara
tors were shown at work, the opinion was upiversal that capital
butter was produced, and that the system which Mr Iowman
demonstrated, that of making butter without 1t being at any stage
touched by the hand, was an immense 1mprovement on, and o far
more cleanly method than, the native ons, The butter which
Mr Howman made would also Leep quite well fora week He
further showed that he could not only make gis from the butter pro-
duced, but that from the separated milk the sweetmeats and curls,
1n which the Native delights, could be made perfectly well The
separation also gave, 1n the form of freshly separated milk, a per-
fectly eweet and wholesome article of dnnl  In England the
mun dilienity v ¢+ ' - oo . "
tle shim-mill, ' ]
the Natives sho -
manufacture mto sweetmeats, this obstacle may Le overcome,
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Lut not otherwise, Tt wis, however, when Mr, Howman put
Iumself mto competition with the slilled gAs makers that te
farled 10 chowing that he coald produce more g than the natwe
manipulator He could always get more butter, but i maling
1t mto gis the Native excelled ~ 1 cannot, however, regard the
trials a8 by any means satisfictory or complete In one batter
mabmg trnal Which I witnessed, the native operator ehowed
Tumself very clover 1 maling up his butter with a great deal of
water, so that 1t might weigh heavy, whereas Mr, Howman’s butter
contained no soperflious amount  Thes, when Mr, Howman’
butter was made mto gkt this was done by the gs makers, and 1t
18 very certmn that 1n some cases, at least, 1t was_spailt by them
But the chief conederation 1s the following In the absenee of
any chemical 1nvestigation into the nature and composition of gk,
1t 18 1mposable fo say what gk exnetly 15, and whether, as made
by the Native, 1t 1s purely butter-fat, or whether1t does not
contain some smount of curd The Iatter, indeed, 13 probably
tho case, The butter, as made by Mr Howman, was merely
butter-fat, without eurd; this may sccount for the fact that
Mr. Howman obtained more butter but less g+ TWhat 15 really
wanted 1s the nvestigation of such points as these by an agneals
tural ck t resident 1n Jndia atself,

chenfat.

teps taken tn
ol ow up AT
llowman e
teaching

o fherel ke j
bood t at
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Mr, Howman’s visit undoubtedly showed thai great improve-
ment was possible in dairy matters m Indis, but whether the bevefit
will extend beyond the European community 13 questionable

265 Mr Ozanne was not slow to follow up the stimulus
given to the plans he had had for some time 1n contewmplation,

Mr, Keventer, a Swiss, who had assisted Mr, Howman, was
retained 1n India by the Bombay Government, and the Agncul-‘
tural Department sfarted s Working Dairy 1n the eity of Bombay
This was fitted with p churns, refnigerators, ete ,
and so successful was the sale of butter, that, after a time, the
concern was taken over by a prvate capitalist and worked by
him. Then another capitabst started a second mmular business,
and, nt the time I left, both were succeeding well At Poons,
also, butter 18 mmilarly made by the Aguculbural Department,
and 18 sold 1 the town = Mr. Keventer was lent for a time_to the
North-West Government, and at Cawnpore and elsewhere he
showed the process of butter-making He was also engaged n
demonstrating that cheese mught be mannfactured m India
The berries of Punersa, 1t may be mentioned, can be used 1 India
for the purpose of curdling milk, they are cbizined from Sind
At the Sadapet Farm (Madras) a cream-separator 18 used §
There 1z a ready sale for cream, and more 18 sold as sueh.than—as&
made mto butter The students of the college (Natives) do xnot
care for butter, 50 I was wformed

266. This leads me fo the consmderation whether butter-
making by improved methods 15 likely to make much advance
m India ~ T must say I hardly thunk that 1t wll, so far as the
native population 13 concerned ~ Butter will pot replace g#s,
for the  reason that 1t will not keep anything hke the time that
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gki doos, The Native, again, makes gk with the simple utensils

he has at hand, be could not make butter i this way, Bat,

h sagamdh on oqann 4 - Mo Tew ~ - wsvylation, then, I thiok,

- benefit aud comfort

| . wdering how, 1 such

towns as Caleutts, Bombay, Madras, Poona, Allahabad, and

others, the Enghsh residents put up with the so-called ** butter ”
with which they ale supplied.

267, But of greater importance than bulter-making 15 ihe ustistactory
question of the milk supply , of the conditions under which 1t 15 py syt
generally carried on the Jess sad the better The surroundings 2*

m almost all eases are most 1nsanitary, the manure heaps are too
often elose beside the wells and draininto them; the vessels are
washed 1n this water, and the cattle donk 1t or other equally bad
« - N o * 1 England, how readily
. of xmlk, the wonder 1s
, -, more closely traced to
mpure water, o1 to isamfary surroundings affecting the ralk
supply. The supply of milk to military cantonments 15 one
affecting vitally the health of our troops m India, and that this
should go on, as at present, without any control, 1s hashly prejudi-
el to their welfare There 1s hittle or no check upon either the
state of the places where the milk 1s produced, nor upon the
adulteration (often with 1mpure water) which constantly goes on
Bombay and Poona are exceptions to this statement, as carefnl
supervision 18 exerased there

Wherever troops are stationed, the supply of mulk ehould be
carried out by regular contract, and the sheds where the cattle
are Lept aud the milk 18 produced should be under constant
1nspection and control by samtary officers

268 Sch for the establist t of regular Dairy Farms paiey parms
m connection with the supply of milk to troops have been
suggested by Colonel Marriott, of Allahabad, and others, and
Iregard the proposals very = favourably, Where trcops are
regularly quartered such Farms might with advantages be
established, and should have a herd of good mlking cows,
with two or three stud bulle In addition to the milk supplied,
the cows would produce ealves, winch, 2f females, wonld
be the fotura milking ammals, and 1f ‘males, would do for

g nto Go sorvIce as P sod arhillery
bullocks.
“he nttent of the C t Department should be

sttongly directed to this important matter of s pure milk
supply to troops

Tn sddition to military cintonments, Jails are inetitutions
which would benefit from n regular and supervised system of
milk supply.

At Madura, what wus formerly the Expenmentsl Farm of saten rem,
the Agncultural Society 15 now bept up as a Dary Farm.
14
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There are_sbout 15 eows here, most of them pood conntry
cows, snd & few Aden cattle They are rechoned to mve
abont 121bs of mill cach daily, when m full milk, and are
fed with earth nut cake and gingelly eake Mk 15 fold to
the town, but not cream, butter, or gis This part of the
Farm pays very well, and would seem to show that a good
mill supply would be appreciated i native towns as well as
where Europeans are 1n considerable numbers, Mr Ozanne bas
10 prospect the establishwent of & lnrge Dairy Yarm for supplying
Poona with mlk, batter, ete

260, Homses do not 10 Todia eome under the term ““agr.
caltural Iive stock ,” but, masmuch as the Horse-breeding Oper-
ations of the Government of India are included under the worl
of the Agricultural Department, a passing reference should be
wade

Tho object of the Horse-breeding Operations 1s, primanly, to
supply Remounts for the Cavalry Tormerly there were army
studs at Hapur and elsewhere, but these are now given up,
and the Cavalry have been supplied with horses imported
from Australa _and New Zealand, The endeavonr of the
Horsesbreeding Department has been to improve the horees
of the country by mating the country-bred mares with pure-bred
aires, The selected sires are either Norfol L Trotters or thorough-
breds, imported from Lngland, besides a feww Arabs

At the different Faws and Shows, country mares are chosen
by the officers of the Department, and me branded as bemg
chigible to be served by a stallion belonging to the Department
Therr produce are ntended to supply the remounts  The stalhons
are quartered 1n different parts of the conntry,

1 went over the Hapur Farm, near Meerat, and saw the
stallions of the Horse-breeding Department, and also the breeding
mares, sud the voung stoch belonging to the Army Remount
Department It 1s found necessary to bmy the prodmee of
Goverament sires at ag early an age as one year, for, if left
tall older, the horses are found to be mostly mjured permanently.
Also at_Bhadgaon, Lahore, Gfigrat (Punjab), Hoshiarpur, and
Salem, 1 saw stallions of the Horse.breeding PNepartment that
were qoartered there In addition to the horses, there were,
both at Harpur and at the other depbis, donkey stallions
Lept for mule breeding purposes  Inthe Punjab and North-West
Provinces these were very popular, out 1n Bombay the idea has
not taken atall

In the Rawal Pundi dastrict (Punjab) alonme, there are 25
hoise gtallions, and 47 doakey stallions, belonging to Govern-
ment,

In the Central Provinces, Government stalhons are located,
but are not much used, trotting bullocks being generally used for
transiy parposes
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It would be {ravell ng beyond my sphere were I to pass any
detalled cntictsm on the way 1 which the Horseabreeding
Operations are conducted, I can, nt most, mention my general
impressions of what I saw, without wishing to attach much
importance to them But, after seemng Norfolk Tiotters in
England, T cannot say that I was favourably struck with the
representatives of the breed that bad been sent out to Indm,
they appeared to be too heavy, too large bodied for their logs,
to Lavea lack of style and a coarseness of leg which did not brng
back to my mind the specimens I had seen 1n England It 15, I
believe, questionable whether the Norfolh Tiotter 13 the right
kind ot horse to cross with the country mares 1 order to produce
a caralry Remount, the anpearance of the young stock wonld
indicate their suitableness for dragging guns rather than for making
nding horses

In the case of the thorough-breds, the acqunng of a good
ammal seems 1o have been sacrificed to the obtainmg of a ngh-
sounding pedigree  Of a number of hoises thit I saw at Hapur,
the majority were 1ather ¢ weedy-looking,” and several were
lame But the money difficulty comes m here, and when, as
1sthe case, the purchase price 15 restricted to 260 gwneas, or
300 guineas at the outsids, one can bardly expect to get a really
good sire,

The Arab stallions were, as a rule, very good, oecasionally
a little light the best I saw was one named *“ Ajeel,” then stand-
10g at Hosharpur,

Some of the donkey stalhons were also good The general
faulft with them was, that thev showed a shrinking of the
hoo

2'70, Of other farm hve stock I need say but little,

Attempts have been made by Colonel Coussmaker and
others to mmprove the breeds of sheep, and to obtain a better
wool, but nothing of a lasting or general nature has been
accomphshed.

At the Smdapet Farm o fresh cross-breed, called the * Sadapet
breed ¥ has been established, At the Hissar Farm Jeypore sheep
have been crossed with the progeny of Lewcester turs and
Bikamr ewes 1t 1s stated that the sheep now give wool,
rather than the haie which they produced before,

The country sheep (Bikapir) have also been crossed with
Austrahan  Southdowns, but the latter only hved six months.
Their produce, bowever, seemed to show an 1mprovement n
wool, the price realised for it off the farm bewng Re 25 per
MALRA wohasnn 21 a mam = 1 omns £ an nben wenal @ anle Rg 17

one
pro - N 10t le:
ing . . T But
18 probable, also, that much can be done by careful selection of 1
stock already in the country, rather than by smportation of bre
from other lands

Sheep and goots

134

.
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Catite Discase, Cattle Discase

271, Comparatively Lttle 1s hnown i India on the subject of
cattle disease, nnd yet 1t 15 one of great agneultural importance,
for, when an epidemic breaks out, the eattle pensh in thousands,
and do not scem to have a power of resisting it cqual to that
wamgaqead bee Tanl ol antila Mo Wab vnn 3 Vana that eattle epre

. ) : they can only

) The vanety

of nmes by wineh thiseases arc hnown to the Natives n different

parts makes 1t bard to ascertain how far they really recogmse the

particular ones and the respective symptoms  To a certain estent

1t appeats that the people are aware of the advantazes of 1solation,

and make some use of 1t The herding together of a lot of mser-

able half-starved cattle on the “ village waste *” 1, ns Thave previous
1y rematked, one of the most potent means of spreading disease

In the Central Provinces, enquities were lately made as to the
means of cheching the spread of disease, and the replies received
mdieated that the people would welcome Government interference
to prevent the cattle of villages where disease existed, from mixing
with those of other villages ~ But the proposed 1solation of ndivi-
dual cattle 1n a willage hospital pound was not so readily approved,
and 1t was_felt that the owners wonld want to go and feed ther
cattle, and thus would themselves be the means of spreading
ifection Vet another ifficulty 1s that of preventing the spread

L e v oy ¥ on cattle die the Clamars

. the animals, taking the

. It would seem that the

only way of remedying the evil arising from this source 15 to give
compensation for the hides destroyed

ar a1 El L i R I T )

much loss "
Efforts made to 272, Within recent years efforts have been made to gam a

7
soope with sttt }nowledge of the diseases of cattle, and of therr treatment

opldemics
At Liahore (Punjab) a Veternary College was established in
1882, and now has 90 students A dispensary and hospital are
attached fo 1t At Poona (Bombay) College there1s a velerinary
course, and men who have passed through 1t are qualified to take
charge of the local dispensames which have now been started at
Ahmedabad, Nadiad, and other towns i the Bombay Premdency
These dispensanes are used to some extent by the different mum-
cipalities for the treatment of their working eattle, and their wider
usefulness 1s_beginmng to be appreciated  In the Pumjab also,
there are simular dispensaries, and mn the Central Provinces veter-
nary hospital assistants are sent out to different districts fo treat
tha cattle mn them.
Bastenotogiont The most important step which has of late been taken 1s the
Tt st apporntment of Dr Lingard, a man of cstablished scientific reputa-

Diepensaties
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tion, as Imperial Bacterolomst fo the Government of India
Dr, Inngard, after considerable European experience under men
of such note as Drs Koch and hlem, was brought out to India in
1890, and loeated at Poona, a special laboratory being established
for im there by the Government of India, for the express purpose
of enabling him to pwsue ongmal research and investigate the
causes aud cure of cattle diseasesn India  This appomtment 1s
one of great importance, and 1s almost the first ;n which a man
traimed m scientific amvestigation has been brought to India and
enabled to follow omginal research Associated with Dr Inngard 18
a selected vetermmary surgeon, who undertakes the survey of cattle
diseases m India, and 1 this capamty brings to Dr Inngard’s
notice any outbreaks or new diseases which manifest themselves in
the country.

There 15 a probability that a bacteniologieal laboratory will also
be started at Lahore, 1 conncction with the Vetennary College
there, and be used for the mvestigation of equine and bovine
diseases

273 In Madras, the step taken has, on the contmry, been of a newrograze
retrograde character, as the Gov have ahohished  the cattle ictionin Madrse
disease branch of their Agrieultural Department, and have given
up, for the fime, all attempts to cope with epdemics The ont
come of a Government enqmry was to report that the vetermnary
staff was insufficient and inefficient, and that the eultivators offered
opposition to the action of the vetermary officers

lhese do not appear to me vahd reasons for giving up the
attempt to learn more about the epidemics which annually clear off
5o many of the cattle of the country  The first duty should be to
providea proper i{ammg for the men ‘th are to go ablqub the

deaw up wise provisions for 1olating eattle when affected, and for
the treatment of disense, aud theu to msist firmly upon these being
carned out  Such work should mamfestly be part of the duties of
an Agneoltural Department and not (as it has been made
Madras) that of the Education Department

I believe that the subject of cattle diseasesin India opeusa
greal field for investigation, and that wide-spreading bencfits may
neerue to the agneultural commumty thereby.
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Cattls Discases Catlle Disease

271, Comparatively little 1s hnown 1o India on the subject of
cattle disease, and yet 1t 15 one of great agneultural importance,
for, when an epidemic breahs out, the cattle persh in thousands,

. ond do notscem to have n power of remsting 1t cqual to that
possessed by English cattle.  The Natives beheve that cattle epis
demes ara visitations of the goddess Mata, and that they can only
get nid of the epidemic by propitiat ng the goddess  The vanety
of names by which disenses arc hnown to the Natives 1o different
parts makes 1t hard to ascertarn how far they really recogmse the
particular ones a‘ml the respective s mptoms ’Fo a certan extent

[} 1 L - - A - Al

Tn the Central Provinees, engmines were lately made as to the
means of cheching the spread of disease, and the replies recerved
mdicated that the people would wel Gor t 1nterf
to prevent the cattle of villages where disease existed, from mixing
with those of other villages  But the proposed 1selation of wndivi-
dual eattle in a village hospital pound was not so readily approved,
and 1t was felt that the owners would want to go and feed their
cattle, and thus would themselves be the means of spreading
mfection  Yet another difficulty 18 that of preventing the spread
of disease through the sale of hides When cattle die the Chamars
or leather-dressers come at once and shin the anmmals, tabing the
hede for sale  The hude 15 their perqusite It would seem that the
only way of remedying the evil ansing from this source 1s to give
compensation for the hides destroyed

Mr Nicholson, 1n describing the state of Anantapur, says that
lakhs of rupees are annually lost hy cattle disease He ponts out
that fencing 15 not done here, and that segregation would prevent
much loss,

Etortamadeto 272, Within recent years efforts have been made to gam a
Romin e Inowledge of the diseases of cattle, and of their treatment

At Lahore (Punjab) a Vetermary College was established m
1882, and now has 90 students A dispensary and hospital are
attached to 1t At Poona (Bomb. * ™M~ t - -t
course, and men who have passed
charge of the local dispensaries
Ahmedabad, Nadiad, and other towns 1 the Bombay Presidency
Dispenssres  'These dispensames are used to some extent by the different mum-
cipalities for the treatment of their working cattle, and thewr wider
usefulness 15 heginming to be appreciated  In the Punjab also,
there are mumilar dispensames, and 1 the Central Rrovinces veten-
nary hospifal asmstanvs are sant out to different districts to treat
tha cattle 1w them.
Bactenictogleat The most rmportant step which has of late been taken 13 the
Fionterist appomtment of Dr, Lungard, a man of established sarentafic reputas
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and other wshitut 195 most tmportant one and d ds urgent
attention. The estabhishment of Dairy Farms 15 the best way to
provide for the want of a pure milk supply Where dependence has
to be pat on pative mulh dealers the vamous estabhishments
should be under control Up to the present there has been no
scientific study of dairying matters in India, andan Agricultural
Chemist should be appointed to carry this ont

Tncouragement should be given to the study of eattle disease,
and to the employment of methods to prevent the 1solating spread
of epidemies  The enforcement of regulations for affected animals
will have to be firmly carmed out, even :f opposition be at first
shown by the people

RECOMMENDATIONS

275 1 recommend ~

The continnance and extension of Cattle-breeding Farms
and the distribution from them to villages, through
Government agency, of stud bulls smtable for 1mprov-
1ng the agncultural cattle of the conntry.

The maling Experimental Farms and Court of Wards’
Estates centres for the location of stud bulls

The cstablishment of Dairy Farms for the supply of Milk
to Troops and Government Institufions

The ppoint; tofan Ag: lturalChemst to t gat
matters eonnacted with Dairy Farming

The prosecution of Lnquiry into Cattle Diseases, andinto
the means of preventing cattle emdemics

BECOM.
MENDALOR
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OMAPIEE X1t CHAPTER XII.

 F— IMPLEMENTS,
x P Al e s - T
sl 276 : : . S
implemeats  agniculture " - .

onderenioting goicalled ¢ _ . .
not unusual, among people who speak of the rasyat’s farmung ns
bewng ¢ primitive ” to say, ¢ What can you expect when he uses a
plough wiuch merely scratees the soil(’’ After seeing for myself
what 18 used, and what have been suggested for use, I am obiiged
to conclude that there 1s not much scope for improved implements
under exshing condibions, Not that the ones the rasyat uses at
present are perfect, or that others have not advantages, but 1t 18
equally true that the exising implements have also advantages,
and the suggested ones disadvantages, both of which have often
That tmprove-  been overlooked 1o the past  That there 1s some room for xmprove-
P i ment 18 shown by the success which has attended the mtroduction
bebeen nogart of the Beheea sugar-mull,  Still, when this has been menfioned,
I confess that one caunot go much further, and 1f the istory of
the Beheea mull 13 looked 1ato, 1t will be found that 1t succeeded
only after a close study bad been made of native ways and require-
Native requir- Ments, and after the machine had been adapted to these. I have
meots B¢ D 0o hesitation m saying that if this method be not followed 1t will
be quite useless to spend time and money in trymng to effect 1m-
provements. Lven if a thing be good m itself, patience, persover-
ance, and energy are required to make the Native comprehend 1ts
advantages, but when once he 15 thoroughly convinced of 1ts utility
he mill not be slow to follow itup., It took several years of
watting before the Beheea sugar-mill” began to make its way, bub
when once 1t was méroduced 1nto a district the demard for 1t often
exceeded the supply, this has led 1n the past to many imitations

and new adaptations of 1t, some bad, some good.

Ploughs 2'77. Ploughs have often been made the subject of attempted
1mprovement, and yet the native wooden plough holds 1ts own, and
will c‘ontn'me to do so, I expect, whe.reas‘ r:ot one o‘f‘ the new angs of

. o . . .

tan * (Avery’s) ploughs, both 1n use among ‘the Behar indigo plan-
tors, Acerfain number 7 ' .o N b
cular districts named , - .
the planters, they don . L.

Otfectiond touss Yeasons are several, the first beng that of cosft. The raryat’s

Firon ploaghs
9 Thaifeort. Practice 18 to buy an iron share in the éazar, for 4 aunas; this he
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takes, along with some #abul wood, tothe village carpenter, who then <%
makes the plough In Eastern Bengala wooden plongh costs 8
annas only, but Rs 2 to Rs 4 may be consdered the general
range of prces throughout India  The cheapest improved plough
will, however, cost Ks 5 to Rs § The prices are as follows the
¢ Duplex,” Rs b,the “ Kmsar,” Rs G, the ¢ Seebpore,” Rs 6, the
“Watts,” Re 7,the “Smdapet,” Rs 8, and the ¢ Hindoostan,”
Rs 12, As 8 Every attempt has been made to lessen the cost, but
LI S R S WA i

with * - * standard,
he . advantage
of 1 1 Gujarat

{Bombay) a complete set of farmmg smplements can be purchased
for Rs 20, and one may see, as I did, the oxen returmng from the
fields drawing along, 1n one load, some four or five implements,
wcluding plough, bulloch-hoe, leveller, and seed dnill
A second ebjection which the ratyat males 15 the weight of an 2 Tnoirwoignt
1ron plough , 1t 18, he says, heavy to work, hus cattle are not strong
~oAr -t # e % ashe does his wooden
W Theso contentions are
plough, generally speak-
mg, weighs about 25 1bs , some are even lighter, the Konkan .
plough, for example, weighs enly 20 1bs An ‘improved”” plongh
will weigh from 30 Ibs to 80 lbs But frequently, the native
plough 18 cousiderably heavier than this  The Khandesh plough,
one . common use by the rasyat of that district, weighs no less
than 160 1bs , 1t costs Rs 5, 18 worked by one pair of oxen, and
goes down 7 inches into the black soil turning up heavy clods,
which afterwards weather down The Nsgal plough of Gujarat
{Bombay), on the contrary, weighs 60 1bs (with yoke)and 1 drawn
by from six to exght patrs of oxen Why thero should be this
difference, the smaller number of cattle being used for the heavier
plough, 13 hard to explain, still, 1t 15 the practice, so Mr Ozanne
assures me  The heavy Decean plough 1s worhed with as many as
12 pawrs of oxen At Shuyalr (Madras) Mr S Sabanayagam
Mudhar usesan “improved  plough, but his cattle are much supenor
to those of the surrounding country, and being better fed, they are
ablo to work the plough, whereas the ordinary country cattle conld
not The value of the latter 1sRs 10 a pmr, and thosc of Mr Sab-
woaysgsm Mudhar, Rs 50 apar Fhe contentitn s 4o ihe
greater weight of *“ improved *’ ploughs 1s, thus, not always correct,
but yet tahing the ploughs 1o more “general uso throughout India,
and omitting those on heavy black and sticky soils, 16 may be sad
that the rasyal can, s a rule, carry them on'tus shoulder from field
to field or to hus home  This 13 a decrded consideration, for it may
happen that a cultivator hag land in two dufferent places some httle
way apart, besides this, ploughs and other i1mplementa are never
left out on the fields at mght, for fear of their being stolen
A thurd and more potent objection 18 the deficulty of repasrs s, Difealty ef
ing 1ron plonghs  TWhen, ocensonally, I have found iron ploughs mriir
used 10 a distriet, 1t has been where a propretor owns a amal}
foundry, and 13 able to cxeente the repawrs there  This was the
case at Bellary Mr A Sabapath: Modlar sells a pumber of
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f:?‘...;‘;,‘:ﬁ',‘.;”"’ 276 Peruars m no direction have efforts at improving Indian
implements  agricnlturo been pushed moro than 1n that of introdueing pew or
Cotteias go called ¢ 1mproved”’ implements  Even ab the present time it 15
not, unusual, amoag people who speak of the rasya#’s farmmng as
bewng ¢ primitive * fo say,  What can you expect when he uses a
plough which mercly seratches the sol¢’ After secing for myself
what 15 uged, and what have been suggested for use, Igam obliged
to conclude that there 19 not much scope for improved 1mplements
under emsting conditions, Not that “the ones the rasgat uses at
present are perfect, or that others have not advantages, but it 18
equally true that the existing :mplements have alsa advantages,
and the suggested ones disadvantages, both of which have often
That tmprove-  been overlooked in the past  Fhat there 15 some room for 1mprove-
ﬂﬁ:‘.{:&‘l}":}‘ ment 18 shown by the success which has attended the introduction
bebeen sogur’ - 4k T Yon o w11 Q4L when this has been mentioned,
weh further, and if the history of
. 1t will be found that it succceded
only after a close study bad been made of native ways and reguire-
Native requirs ments, and after the machine had been adapted to these. X have
mente, Wt 1 o hestbation 1n saying that if this method be not followed 1t will
e qusto useless to spend tume and money 1 trymng fo effect 1m-
provements Lven 1f a thing be good mn 1bself, patience, persever-
ance, and energy are required to make the Native comprehend 1ts
advantages, but when once he 18 thoroughly convinced of 1ts utihty
he will ot be slow to follow 1t up It took several years of
wating before the Beheea sugar-mill” began to make 1ts way, but
when once 1t was troduced mto a district the demand for 1t often
exceeded the supply, this has led 1n the past to many imutations

and new adaptations of 1t, some bad, some good
Elovgha 277 Ploughs have often heen made tha subject of attempted
improvement, and yet the native wooden plough holds its own, and
will continue to do so, I expeet, whereas not one of the new kinds of
1ron ploughs have had more than a local fame  Almost every Gov-
ernment Experimental Farm has1te  pet ” plough , the “ Kawar
Lron plogahs tn the “ Duplex*’(Colonel Pitcher’s) and the “Watts/’ plough,at Cawn-
ey permt ero pore, the N i b N , at Madras,

the “ Storx ? plough, at
Caleutta -« . . € Hindoos-
P R I I RIS B v
ters, -
cular ¢ .

the pli ]
Ojections touse reasons are several, the firgt being that of cosz The ;ﬂl]ﬂt"

atiron plonghs
Y Theircost  Practice 18 {o buy an iron share in the dazar, for 4 annas, this he
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takes, along with some &a4s? wood, to the village carpenter, who then
mahes the plough. In Eastern Bengala wooden plongh costs 8
annas only, but Bs. 2 to Rs. 4 may be considered the general
range of prices throughout Indta, The cheapest improved plough
will, however, cost Bs, 5 to Rs, 6  The prices are as follows the
“Duplex,” Rs, b;the “ Kasar,” Rs 6, the  Seebpore,”’ Rs. 6, the
“Watts,” Rs 7 ;the * Saudapet,” Rs. 8; and the ¢ Hindoostan,”
Ra. 12, As. 8. Every attempt has been made to lessen the cost, bub
withoutavall 77 ¢71 4~ =t ben abed mnt the w8 giandard,
he will be lott .. P . advantage
of which has . In Gujarat
(Bombay) a complete set of farming implements con be purchased
for Rs, 20, and one may see, as I did, the oxen returmng from the
fields drawing along, 10 one load, some four or five implements,
including plough, bullock-hoe, loveller, and seed-dnil,
A second objection which the ratyat makes 18 the weigdt of an 2 Thew weignt,
ron plough, 1t 18, he says, heavy to work, hiscattle are not strong
meowb A ek e 4 b o1 g he does lus wooden
These contentidns are
. . slough, generally speah-
g, Weighs ahout <o 1bs.; some are even lghter, the Konkan .
plough, for example, weighs only 20 lbs, An “1mproved”” plough
will weigh from 30 lbs. to 80 lbs. But frequently, the native
plough 1§ considerably heavier than this  The Khandesh plough,
one 1n common use by the razyat of that distrct, weighs no less
than 160 1bs , 1t costs Rs B, 13 worked by one par of oxen, and
poes down 7 inches mto the black soil, turning up heavy clods,
which afterwards weather down The Nagsl plough of Gujarat
(Bombay), on the contrary, waghs 60 1bs, (with yole) and 13 drawn
by from six to eight pairs of oxen. Why there should be thia .
difforence, the smaller number of cattle being used for the heavier
plough, 18 hard to explan, still, 1t 13 the practice, so Mr. Ozanna
assures me.  The heavy Deccan plough 15 worked with as many as
12 pawrs of oxen. At Shiyal: (Madras) Mr 8. Sabanayagam
Mudbar uses an “ 1mproved ** plough, but us cattle are much supenor
to those of the surrounding country, and being better fed, they are
ablo to work tho plough, whereas the ordinary country cattle conld
not. The value of the latter 1s Rs 10 a par, and those of Mr, Sabe
anayagam Mudhar, Rs. '5?”-\ ity ‘The contention a3 to Yhe

greater weight € ¢ ~--y B I )
but yet taking : R .

and omtting R R .

that the rasya -

to field or to lus home  This 1s a decrded consideration, for it may
mem oAb W v Y different places some bittle
. her unplementa are never
£ their being stolen,
A third and more potent objection 1s the dificully of repasrs s pimenttset

ing 1ron ploughs. When, oceastonally, [ have found 1ron ploughs rrt
used i & dastriet, 1t has been where a proprietor owns a small
foundry, and 13 able to exccuto tho repaurs there. This was the
cageat Bellary, Mr. A Sobapath: Mudlinr sells a pumber of
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Swedish ploughs here  Those used on the black soil go 1 foot
deep, and require six to eight purs of oxen, they cost Rs 50
each, but a smaller size used on red soil costs Rs 25 only  One
thousand ploughs mall have been sold, the repurs, however, are all
done at Mr. Sabapathi’s fastory Mr Sabanayagam Mudhar, at
Shuyly, also has lus own workshop, where repairs can be ex
ecuted Messrs Thomson and My lne, who make the Beheea sugar
mll, have found this snme difficnlty ot repmir, and have met 1t by
cstablishing local depdts, tabing back the worn ont, mulls from the
cultivators, and replacing them by new ones, 1 preference to trost
wmg to local attompts at repar The manufacture of wooden
ploughs, again, 18 a resular employment of the village carpeater,
he forms part of the vlenge commitnity, aud does not charge for
Ius labour, but 18 hept up ot the general expense of the willagers
At harvest time he gets o proportion of the grain, nnd, m return,
repaurs and makes new ploughs all the year round ~ His occupation
would be in great measure gone were won plonghs substifuted
for the wooden ones

There 15 yet another objection The razyaf, 1f he be givena
furrow turning plough, will not use 1t as 1t ought to be used, viz
allowing 1t to ran flat en the sole, but he will stick the pomnt mto
the ground, just as he does with the native implement, and the
work will be both faulty and dufficuls to manage It was at Nadiad
that L sawa Native working with the ¢ S aidapet ? plough, the front
wheel was qmte up in the air, and never ran on the ground at_all
I saw the same done at Seebpore, witha plough mtroduced by
Mr Sen, but, when the man was shown how to use1t properly, the
work was very good

A . v ~ “ably the first and third (cost

0t think  that 1ron ploughs

278 Even if properly used, a plough that goes deep may do

geep poughing harm where a nafive one would not, 142., by turning up wferior

sail, and by bringmg lumps of limestone ({ankar) to the surface

Agan, 1t 18 quite possible that, were deeper plonghing to be 1
vogue, the moisture, which, 1n the casc of some soils, 1t 1580
necessary to retam, mught be lost The turming over of a furrow

T 1 [N 1L K " J&, the

hike

. This

would not occur with the native plough, the action of which 1s

more hihe that of a pomnted stich runmng through the ground,

just below the surface, say 24 to 8 inches deep, simply stiurnting

and loosemng 15 For hard and sun-haked ground, such as 13 often

met with, no action could be hetter adapted, and, na tnal at
Meerut I saw an Enghsh plough camplete}jy fa1l on such land

Ihave Mr W B Hudson’s (Tirhoot) authomty for saying
that for brealing up land in wet weather the native plough s
better than a furrow turming one, for the latter throws over a shee
which will not break down readily
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In black soil, too, a plough that goes deep 1s bad, if no ramn
falls after ploughung.

The fine hilth produced by the frequent ploughmng with a
catrve plough produces o surface which will absorh water botter
if ram follows, than would that left by a furrow-turmung plongh

Aganst deeper ploughing 1t may also be sud that there 1s so
little manure to go on the land, that more would be lost 1f the so1l
were turned up to a greater depth

Even when deep ploughimng 15 employed, as by Mr  Sabapathy
Mudliar at Bellary, this 1s only done oncem four years with
the Swedish plough The native plough 19 used for the rest of
the time

Further, land 1s frequently infested with weeds, such as Awrda
(8accharum erlrare), which, if buried, will readily spmng up, and
whereas the native plough, with 1its digging action, tears the
weed out and brings 1t to the surface, a furrow-turmmg plough
would cover it over, and give to 1t the very bed 1t required for

s @ s~ 138 gth g field covered with

it of which will grow

a diggmg and stirmng

. 1y good, working, as 1t

- . ater over 1t Tor breal -

- » advantages, and some-
steam digger *7

279 At the Meerut (North West Provinces} Agricultural Bhow iy of natire

I was a witness of work done by native ploughs bronght anto ipd tavrored
competition with Enghsh and *¢ improved ** ones  The field had oat
stubblo on 1t, and but few weeds. The Enghsh ploughs, drawn by
horses, were altogether handicapped by the i of the plots,
and by tho difficulty of turning, so that they had no chance of
even showimg quich work But the long slice turned over (the
ground bemng wes below the surface) soon began to dry 10 one mass,
and looked very hike formmmng into s hard brich under the mfluence
of the not san, whereas the native plough just seraped the soil up,
leaving 1t very farly pulvensed, and the stubble exposed on 1ts
surface, The best work, 10 the judges’ spimon, and i my own
also,was done by a ¢ Watts*” plough, for the soil was quite wverted,
and yet 1t crumbled as 1t fell, covenng over the stubble com-
pletely, and leaving the appetrance of the field far more even
than 1n the cace of the other ploughs The coveringip of the
stubble, as I shall explan presently, may be an advantage or a
disadvantage, according to the nature of the weeds and grass
turned ;n withat  But, afterall, the judging of the ments of
plonghis Ly mere mnspection of the ground ploughed, partakes
greatly of the natuve of speculation Beforo the question of
“improved ”’ as agminst native ploughs can bo settled for India,
there must be actual d tion of the sup y of the crops
grown by one method as against those by the other

Iam well aware that deep plonghmng has been advocated by Mr.
Benson and others of great expenence n India, and also that some

- e Lot
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« Swedish ploughs here  Those used on the blach sl go 1 foot
deep, and require six to eight pairs of osen, they cost Rs 50
each, but a smaller mize used on red sol costs Rs 25 only  One
thousand ploughs 1 all, have been sold, the repurs, howeer, are all
done at Mr  Sabapathy’s factory Mr Sabanayagam Mudbar, at
Shiyaly, also has s own worl shop, where repawrs can be es
cented VMesyrs Thomson and Mglne, who make the Beheea sugar
mull, have found this same difficalty ok repair, and have met 16 by
cstablishing local depdts, tahing back the worn out mills from the
cultivators, and replacing them by new ones, in preference to trost
g to loeal attempts at repmr The manufacturs of wooden
ploughs, agam, 153 rci:ulnr employment of the willage carpenter,
v ra does not charge for

pense of the villagers
. grain, and, 1n return,
Tepaurs anu makes hew plougns au tue year round  His occupation
would be i greal measure gone were won ploughs substituted
for the wooden ones
§ TheNatte There 18 yet another obl]ectxon The ratyaf, 1f he be gwvena
pWnetuss s furrow-turmng plough, will not uso it as 1t ought to be used, vz,
st allowing 16 to run flat on the sole, but he will'stzeh the pomt nto
the ground, just as he does with the native implement, and the
r e It was at Nadiad
N ’ plough , the front
the gromd at all
1 saw the samo done ot Seebpore, with a plough ntroduced by
Mr Sen, but when the man was shown how to use 1t properly, the
work was very good
Until the foregaing objections, notably the first and third (cost
and dufficulty of repar), arc met, I do not think that wron ploughs
will be used to any considerable extent

Obyect ooa to 298 Even if properly used, a plough that goes deep may do
deep # oughivg harm where a mative one would not, e13. by burmng up snfenor
sol and by bringmg lumps of limestone {dankar) to the surface

Agau, 1t 15 qute possible that, were deeper ploughing to be n
vogue, the moisture, which, mn the case of some soils, 1t 1580

necessaty to refamn, might be lost  The turming over of a furrow
3 s~ Tedmah onbhe ot oWl o &, the

like
. This
would not occur with the native plough, the action ot whieh 1s
more like that of a pomnted stich runmng through the ground,
just below the surface, say 24 to 8 iches deep, sumply stimng
and loosening 1t For hard and sun-baked ground, such as 13 often
met with, no action could be better adapted, and, na fnal at
Meerut I saw an English plough completely fal on such land

Ibave Mr W B Hudson’s (Tirhoot) authonty for saywng
that for bresking up land in wet weather the mative plongh 1s
better than a furrow-turmng one, for the latter throws over a shee
which will not break down readily
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In black soil, too, a plough that goes decp 18 bad, 1f no ram
falls after ploughing.

The fine tilth produced by the frequent plonghing with a
nahive plongh produces a surface which will absorh water better
if ran follows, than wonld that left by a furrow-turning plough.

Agamst ¢ -
little manure .
were turned . .

Even when deep ploughing 1s employed, as by Mr. Sabapathi
Mudliar at Bellary, this 15 only done once 1 four years with
the Swedish plough. The native plough 1s used for the rest of
the time.

Further, land 1s frequently infested with weeds, such as dunda
(Saccharum crliaze), which, 1f buried, will readsly spring up, and
whereas the native plough, with 1its digging action, tears the
weed out and brings 1t to the surface, a furrow-twmmng plough
would cover 1t over, and give to 1t the very bed it requred for
propagating itself.  So, too, would i be with a field covered with
dib grass (Cynodon Dactylon), every jowt of which x:ull‘ grow

mg up new land the native plough has also advantages, and some-
what resembles the tearing action of the ¢ steam-digger. *

279. At the Meerut (North-West Provinces) Agncultural Show g of oative
I was a witness of work dono by native ploughs bronght into gze lwerovet
competafion with English and ¢ improved ** ones ~ The field had oat-
stubble on 1t, and but few weeds. The Englsh ploughs, drawn by
horses, were altogeth dicapped by the smallress of the plots,
and by tho dufliculty of turmng, so that they had no chance of
even showing quick work  But the long shico turned over (the
ground being wet below the surface) soon began to dry :n one mass,
and looked very ike forming into a hard brick under the mfluence
of the not sun, whereas the native plough just seraped the soil up,
leaving 1t very farrly pulvenised, and the stubble exposed on ity
surface, The best work, 1o the judges’ opinion, and 1m my own
also,was done by a ¢ Watts *” plough, for the seil was quite nverted,
and yet 1t crumbled as 1t fell, covenng over the stubble com.
pletely, and leaving the appewrance of tbe field fir more even
than 1 the cace of the other plonghs, The coveringip of the
stubble, as 1 shall explan presently, may be an sdvantage or a
disadvontage, according to the nature of the weeds and grass
turned m withat, But, afterall, the judging of the ments of
plonghs by mere nspection of the ground ploughed, partakes
greatly of the nature of speculation Beforc the question of
“improved ” ns against native ploughs can Lo settled for Indiz
thero must be actual demonstration of the supenionty of the cmp;
grown by one method as against those by the other

1 am well aware that deep plonghing has been advocated by Mr.
Benson and others of great experience 1n India, and alo that eome

i .
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expenments cirned out on a small seale at the Cawnpore Tarm
seem to point to tho advantage of deep as agamst shallow plongh.
g, but, although I am ready toallow, as 1 shall state later, that
there are oceasionally instances where deeper ploughing may be
nseful, I am obliged to conclude that it has not yet been proved
that 1t would be of general advantage, and I could nof therefore
recommend 16, Nor has 1t besn shown that a mould-board 19
required on plonghsin India  As to the Cawnpore experiments,
I do not regard themas conslusive, and they are on much too
minute o scale  If the raryat can be shown, not a small plot, but
a whole field dinided ito two parts, one ploughed with the native
plough, the other with an “amproved ¥ plough which he can
purchase and also work with lus own cattle, he may beled to
believe 1n the supertonity of the deeper ploughing when he sees a
better crop produced on that half than on the other,

Bumerons 280 It bhas been sad that 1f the mnative cultivator had
given by Native “improved ” ploughs he could dispease with the many ploughings
“%*  which he gives to the land, and that he would thus save himself
the cost of gowng over his field agan and agam, crossing and re-
crossing, ‘Lhese ploughings are always 8 or 4 1n number for ords
nary crops, and 8, 12, and even as many as 20, for sugar-cane and
other spectal crops  But the answer 15, that the end 1s achieved
1n time, a finer and better tilth 15 obtained, and the moisture 15 not
lost Besides, the raspat hns his bullocks, and it costs no more
whether he worhs them or not, and Ius labour 1s not, as a rale,
Lired labour for which e has to pay, butis us own or his family’s
Ploughing, too, 18 generally done onan mutual accommodation
system, neighbours working together on one another’s fields, and
1n turn lending bullocks for the ploughing

It has been pointed out by Mr Benson and others how impor-
tant 1t 15 to get sowing done early, and that a erop 1s often lost by
the Jand not being sownn time But ploughing 1s an operation
which goes on more or less the whole year round, and 1t 18 mainly
where o broad strefch 18 put in with one and the same crop that
there 13 the urgeney spoken of, and tlis urgency 1s ~ather m the
sowing than i the” actual ploughing or breaking up of the land
1 cannot see that the greater area wiich an  mmproved”’ plough
would prepare 10 a given time would compensate for the disadvan-
tages which the raiya¢ would meet m the extra cost, difficulty of
repar, and the need of stronger cattle, whilst, as regards the soil
itgelf, T think 1t would 1n most cases be left n a better condition
by the native plough

Had the rasyaf to pay for the labour, I could understand that
this 1tem wonld counterbalance the cost of an *1mproved  plongh,
but this, as I have stafed, 1s seldom the case

Where coltivators are, as  class, inferior, 1t 18 quite possiblethat
they may delay sowing too long, but this1s hardly the fault of
the native plongh, and 1t would not oceur among the better culti-
vators, as, for example, those of the North-Wesb Provinces,
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281, There aie cases, however, where ““improved ** or English Cigss whers,
ploughs may be profitably used This will be, I think, only where plomghs may be
there are large areas to be cultivated, time being thus 2~ matter ™ FoIU8Y
of importance, and the economy of quiek labour and 1mprove-
ments havieg room to show 1tself, so that the question of first cost
becomes relatively of no consequence This, 10 my optrion, acconnts
for the adoption of the * Hindoostan’’ plough by the mdigo
planters of Behar over ther mide felds, but the razyaf, though I
hear that he hkes the plongh, cannot affoid to go to the expense of
adopting 1t on his smail plot or holding.

Both Mr Sabapat Mudhiar, at Bellary, and Mr Sabanayagam
Mudhar, at Shiyah, are large landed proprietors, and I conld
understand the advantage to them of the “1mpioved >’ ploughs
The latter gentleman had 287 tillage eattle, and he reckoned that
be could do 13 acres with the “improved * plough in the time that
the native wooden plough was doing 4 or,at most, 6 acres So this
meant to him an economy of cattle

In Behat T have seen even the steam-plough do good service, The stem
and Mr W B Hudson told me that he considered 1t a good plan
to plough with it about balt an inch deeper each fime, so as to
bring a fresh layer of so1l info use  Agam, at Captan Chapman’s
estate at BAti, Oudb, I «aw a steam-plought work The
t cultivator”’ was employed for the purp <e of breaking up land
and binging 1t under culfivation  The land had pieviously formed
the bottom of a lake, and such a mattg of weeds and roots T
have seldom seen The jsteam.plough had as bard a task set as
was possible to mmagine, butit did 1ts work splendidly, side by
side was other laud which had hefore been in the same state, but
now, mamly as the - ' ..
ficent crops  Had '
Ctapman brought . -
thus Iand, 1t would be unreciitmed still, for T am sore that no 1m-
plen]:{ent other than the steam.plough could have possibly done the
work,

Therp are yet other cases m which I think an iron plough might Iren plovehe |
do good  Twhen laud 1s elean and free from weeds such as Zunda lase
(Sacekarum erliare), the turmng over of & furrow weuld bury the
stubble, 50 ns to allow 1t to rot and serve as manure to the land, In

field was loft very eveo and clean, 1If therebe nothing but stubble
and harmless weeds, the turning m of these would ennch the sol by
the edded manare provided 1nthe decomposing stubble and grass,
mstc,nd of \\'n’stmg 1t as the native plough would ’If, hnwe\‘cr, the

— T b ed,

In prepanng land for sugar cane, s Native mill plough 8, 12, 1roa plooesy

or even 20 times, 1o order to get deep enough, and to render the frmir,
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soil fine enough  Here T am sure that deep ploughing at tho first
would effect a great saving of labonr  The posuble loss of
motsture has not to be considered, for sugar.cane1s almost univer-
sally watered artificrally  As o matter of fact, 1n the sugar-cults

vation around Poona 1t 1s the practice to plongh 7 inches deep with
an 8-bullock plough.

Lastly, 1t sometimes happens that, when heavy ratns come on
suddenly, the surface soil may get super saturated and water
logged, the lower layer remaining firm and dry, whereas, had the
soil been deeper ploughed 1t woull Lave retamed the water better
oand have allowed 1t to sinl 1n to a greater depth, nstead of soabing
merely the surface soil, and then ranming off

282. If for ploughs of new designs theve be but little room,
still less 15 there for more expensive implements, such as seed-
dnlls, mowers, reapers, threshing machines, ete. The native
sced dnll will strile every one who sees 1t at work as bewng

wonderfully efficient, and leaving little to be desired Af the
- * = ' " 1 had been purchaced

Smdapet Fa
atacostof © ° already an efictent
implement, most 1mprobable 1

can, howevel, unuersianu Luav wnen one watines the slow process
of reaping a crop, a number of men {and often women too) equat-
ting down, cutting handfuls at a time, laying them 1 bundles,
and then lewurely taling these home, he will paturally think
that 2 mowing orreaping machime would pay better 1n the end
But 1% 15 far otherwise, for there 1s no fear of 1ain falling and thus
1juring the crop, and the rasyat gets all lus work done in time,
and very mach morerheaply than 1f he used machwery  Expen-
ence shows that, even 1n Lngland, when labow falls below a certan
level, 1t does not pay to use maclhunery, and reaping by hand may
stll under some conditions he more economical than by machinery
8o 15 16 with threshing machines, the cultivator has his bullocks,
they may as well work and tiead out the gram, he has no fear
of bad weather coming, aud no urgent call on s time, nor hired
labour to pay, besides, he gets the broken straw and chaff (54wusa)
soft, 50 that his bullocks will eat 1t readily. At the Cawnpore
Farm thete 15 a threshing machme the price of which1s Rs 188
but 1t 15 almost needless to say that none of this kind have as yet
been sold

283 Threshing b and | , demand
somewhat more attention, by reason of the importance btachmg
to the cleaning of gian, more especially that of wheat It 1s ouly
on lurge estates, the “conceins’ of indigo planters, and by
Kuropeans generally, that threshing machmes wll have any actual
use on the farm itself, and then 1t will be becauss in such cases thee
18 o great deal to thresh, labour has to be hired, and saving of time
13 thusan objectn view Agamnst them 1t 1s urged that they
break and chip the wheat a good deal, that they do not separate
gram from wheat, and that the b4usa 1s not rendered short or soft,
as 1t 18 by the process of treading out with bullocks

Tnassauch as the planter grows Ins oats, barley, or other gran




Implements 228

not for export, but for use on lusestate the objection asto the
appearance of the sample does not matter to bim, and he finds,
t0o, that hus cattle, after n short time and on getting used to it,
will perfectly well eat the straw thrashed by the machime How-
ever, to meet the objection ({one, I think, based en cnstom and
1den only}, 10 some modern threst h an a

for softening the straw has been added Winnowing machmes
have met with more favour from the cultivator than have thresh.
ing moachines, and he 15 ready, I think, to admit their usefulness
If a small and not overexpensive machine could be sopplied to the
ratyaé, as an mdnceme‘nt towards cleanrmg lis gramn Letter, he

. ~ . . f 5

. Cattle power

18 of no consequence, and some expenments conducted by Mr ;‘;3::2:‘;
FPinucane tend fo show that treadtog-ont of corn by bullocks 15 ™™
more economical than steam threshing It may be suid generally,
as regards machines, that, where speed 15 not required, cattle-power
will always beat steam-power 1n India

284 Anyone who has watched the clever devices of the native Native tmgte-
cultivators 10 the implements which they use for harcowing, leve] 2eftineerions
ling, drilling, rasing water, cte, will see that 1f anything 15 to re
place the existing implements 1t must be sumple, cheap, and
effective He will indeed Yo a clever man who introduces
something really prachical I was especially struck with the
effectiveness of a small hand-prek, 11 common use for dig-
ging holes to put seedlings into Another useful 1mplement 1s
the Zodals or hoe, I bave heard indigo planters say that, ur
they could afford it, they would prefer to have their fields
broben up with this hoe rather thao with any kind of ploo.h
The Native rawes the kodali above his head and brings 1t down
with force 1nto the sl It penetrates about 4 inches, and brings
up the soil 1n large blochs which are Jeft to weather down D
graes (Cynodon Dactylon) can be exterminated 1n this way.

A short-handled hoe, called, in some parts, a mamdis, 13 1n
general use also, and 1s 5 most bandy tool I was very pleased
agmun, with n Lind of wooden sledge which I eaw at Igdtpun, mnd
which 15 used for carrying nce scedlings from one place to another
for transplanting As many as would make head-loads I r 10
men are piled upon the sledge, and 1t 1s safely dragged by bullocks
over ficlds and roads, however rough, and sometimes to considerable
distances

In spealing of attempts made at improving native implements, tmgeor
Iam rm‘r‘unded ofa storypwlnch T heard about o man whoptned to :-:E" bi::"
mtroduce spade digmng nte India_ Heanng that the Natwe
did not wear shoes, he had a broad piece of 1ron fixed on to the
spade, so that the foot might be put on 1t more eauly, bat he
quite forgot that the Native never uses bis legs or feet for dnving
anything 1to the ground wmith force, Lut does so entirely with hrs
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arms, It s useless to {ry to make the Native do anything of thig
ind except 1 his own way. Tale, for example, the case of men
mending a road and ¢hos elling stanes on to 1t they do not work as
English labourers would, but one man holds the handle of the
shovel while another pulls at 4 rope fixed on the lower part of the
handle just above the rron.  In this way the stones are seraped up
on o the shovel and deposited where wanted It 1s the ramo
with ploughs; a Natie if given a double handled plough, would
naturally conclude that 1t was meant to be guded by fwo men,
ove at each handle

In
Implements hag.
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285, Ing though native implements be, and hard though
they be to smprove upon, there are, nevertheless, nstances to show
that bere and there 1t can be done = These I proceed to consider

286 At the Cawnpore Expenimental Tarm several Linds of
implements are manvufactured and sold yearly In 1884-89, 84
ploughs (“Watts”” and  Kmsar ), 22 pumps, 24 corn-grinders
{costing Rs. 25 each}, and 8 chaff cutters, were sold at the Cawn-
poro Farm  Sometimes implements are given out on tral, but
most are sold outright

The pump sold here 18 generally Lnown as the Cawnpors
pump.” It 18 & hind of chamn pump, and 1s admirably swmted for
ratsing water the depth of which below the surface does not exceed
20 feet,  The pump has had coneiderable success 1o the neigh-
bourhood, though 1t bardly comes within the raryat’s means, the
prices are, for B feet to 10 feet depth Rs 40, for 15 feet depth,
Rs 45, and for 20 feet depth, Ks 50, This pump 15 an adapta-
tion from ove brought by Sir Edward Buck from Austiala  After
a long sertes of careful trials and modifications, made under the
supervision of Mr. W J Wilson, of the Irmgation Department,
North-West Provinces nnd Oudb, 1t was found that for depths
between 15 feet and 20 fect the pump could beat all the native
devices for rasing water, but that at depths shallower than 15 feet
or 5o, and again at depths exceeding 20 feet, the vative apph-
ances were superior

287, The success that has attended the mtroduction of on
sugar mills has been touched on in passtng (see paragraph 276)
In many parts they have quite 1eplaced the old clumsy native
wooden mills The native mills are either the ZolAw, a mortar
and pestle arrangement, 1n which the cane 1s brmsed and preseed,
or else wooden roller-mulls, of which there are two kinds, the gunds
or cherks, g of two, or t; three, upright wooden
rollers, and the Zelna, used 1n the Punjab, and made of two hotizon
tal wooden rollers, The wooden mills cost Rs 20 to Rs 30, and
last about 10 years. They are hard to woil, and do the pressing
very meffectually, the canes having to be passed through the rollers
several times, always three or four, and sometimes ss many 28

eight times  The only points 1n favour of the wooden roller-mslls
are, that they can be made locally, and that the canes have not fo
be chopped up or cut 1nto short lengths, as1s the case with the
Aolku and with the won mills, thug, the fibre, after pressing, 15

lable for rop hing, and especially for ropes for wells ~ For
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the latter purpose the sugar cano fibre 13 much prized, as 1t wall
stand the constant ammersion 1n water necessitated by the employ-
met t of the Persian wheel, the method of raising water most com-
mon throughout the Pungab. Stll, st bas been nghtly pomted
out that there are quantities of muny grass (Ssccharur crliare),
which would serve the same purpose quite as well.

288, Anyone possessing a Lnowledge of the chemistry of for-cr uustances
mer tation 13 well aware how great may be the gain or how great £,5 ¥ the
the loss resulting from attention to of negleet of the numerous, sose
and often seemingly minute, points which affect the condition of
fermentable substances, such as the juice of the sugu-cane, Clean-
liness, rapidity of expressing, speedy transference to evaporating-
pavs, repid boiding, extent of suiface exp ced, removal of non crys-
talleable matters, projer desiccation, and final careful stora_e are
considerations which favourably influence, 1n a most marled way,
the out-turn from one and the same quintity of orizinal matenal
worked upon  Theie are 2 number of other determining factors,
such as, tue variely of cane giown, the method of cultivation, the

given, the nfl of soil, weather, and tvatering,
the time of cutting the canes, and the rapidity with which the
canes are talen to be pressed  On all these matters hnowledge i \ewd of sefen
Tnin 1s but limated, and a wide feld 19 sull open for enquiry Oy ™ c2vin
one o1 two points there 18 some geuer:l hnowledge, as for imstance,
that the quicker the jmce be expiessed, and the more cleanly
the process be, the larger will be the sctual yreld of sugir
In these respects the Beheea en.ar-mill and its umitators 8how yavuareer
great 1mprovement over the natine methods The iron 1eill hag theron sazar
also the advantage of being portable, and it can be worked by the airem v
labour which the ratyat can command The Beheea mill was
ptroduced m 1873-74, and, s first manufactured, was a two-
voller one, costing from Rs 80 to Rs 100, but witinn the last
seven yems a three roller mill bas been introduced, and 1s agreatly
improved, though necessanly more expensive, machine, It crushes
the cane before 1t 18 presced, and thus piesents 1t flat to the
pressing rollers. T have spoken of the difficulty attending the
repair of the iron mil}, and how the proprietors, Mes rs  ‘Thomson
and Mylne, bave met this by estabhishing depdts throughout the
conutry, where worn-ont mills can be replaced by uew ones

The careful and prolonged study <f what the Native reslly
requires bas, in tius mstance resulted 1n the pioduction of a
machine the advantaces of which have been clearly grasped by
him, Lience the prograss made

289 I give the folloning instances of the extension of the uSe fasaoee of
of the iron sugaremll — oxtenain ot

ae
Y
o

Tie Punjab Admuastration Report (1859) speans of the Bebees sugar ] poopy
mill and 1ts modifiestions as beng “the only implement suecessfully in-
#troduced 1nto tte Punjab in late vean I Rohtsk itas *dnving the old
* kolhu (natire will} out of uee , 1n Kapurthala the substitetion of 1t for
weoden mills is actirely enccuraged At Grt the caltivators would not take
i, but when, 1n 1680, as the resnlt of competition tle pree came down
st 30 mills were purchared, and later on 200 more  Thers 13 sbundance of *
muny grase (Saux:nrln ailiare) at Rapurthala to serve for well ropes, In

15 7
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Hoshiarpur the tren mull 13 eoming ato nso , tho native mill (3e2na) 15 worked
by three puirs of ballacks and the canoe has to be pasced throigh the rollers
seve =l fimen
From Bengal tiers are many reports of the extenvon of tte use of the
won mill, e 7, 10 Tohirdaga Paluman and Rungpors In Palamau the native
kolku hag been driven out of use, and in Rungporo, on one Estate (Balathan)
alone thero are 300 iron mills 10 use
At Hespet 1n Mades T found that 75 Beheea roills bad been sent there
between January and August 1881 alone Mr Goud of Hoepet has mmnce
pushed the sale of won wmills largely, snd they are highly rpprecrated there
aonm mooar v e wooden mills aro sll gone
rday  Mr Gond told v e that
. - 8s the people have not yet

From Bombay 1t 1s reported that 1 one village alone, vz Velur, 1 Valra
taluk Satara, thers ate 120 won mills m uwse The mill 1a puching ite way
11 tne Deccan but m Gujardt, with few excoptions, the wooden mill atall holds
sway

1t 19 10 the North-\West Provinces that most advance has been made, and
iron mills are almost general The Boheea firm have depdts at Sabaranpur
and elsewhere

290 1t 13 not for me, without specinl 1nvestigats n and tral
to g0 into the respective mernts of mval iron sugar mills, but 1
would gay that these are leqitimate points for Provineial Agneul-
tural Departments to enquite nto  Bxyernmentsl Farms are
places where such trials should be exhaustively carrted out

291 Passing from the sugar-mill, I would next dépth
mmplement the extended use of which would be atter dapta:
much benefit, I mean the shallow 1ron evaporating-pan £] After
the expressed cane-jmce 1n The more rapid evaporatiogr ¢he
by the broad shallow pan, as agunst that with the nopmeng,
deeper pan generally used, wonld give much less opporttentng
secondary fermentations settmg up, and for 1mpunibies;ziive
their w1y 1nto the yjuice Both of these cirenmstanccs v
8 loss 1n the amount of erystallisable sugar yielded 1In
(Bengal) the shallow pan 1s 1n ure, but not 1n Lobardaya,
mn Dacea, mn the latter earthen pavs are employed In
{Bombay) the use of the shallow pan 13 umversal, but 1t
knoswn 1n Bassein, where deep narrow copper pans are 1 vox

292 Stll more recently a centnifugal “ drer” or sugar  tuf,
has been 1ntioduced 1nto [ndia, 1t effects the raprd separat] d,
the molasses from the crystals of sugar Ihough work,g,
hand, and very efficient 1t 13 of necessity expensive, nd cangen
yet be expected to be applicable except where sugsr 1s magey,
tolerably large scale, or by a combination of raggals  Ahng
“ turbing >’ of 36-nch srze will deal with 50 mannds of ernd ng
1 10 hours ers

298. Plonghs, winnowing machmes, and 1ron sugar mithae
about the only implements which the Natives have n anylls
appreciated, and, among these, the euccess of the last namedjo
been much the most marked ¢

1
Of other unplements, T must eay tha 1t 15 not lihely that tles
Wil enter to auy extent ito the rasyat’s agricultural eyster™
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Chaff.cutters may, perhaps, bo here and there appreciated, and s
few bave been sold at Cawnpore, so, t00, may 1t be with corn~
erinding machines,  Othors, such as bone-mlls, water-pumps
dniven by wind, cream-separators and other dury mplements,
mowing, reaping, and th 2 wach ) , cobton-p 'y
ete., will only be employed on farge Estates, on Grass Farms, or

n connectton with towns.

T can, however, 1dicate one 1mplement of which there 13 need, A poruablooti-
this 1s & portable o1l pressing mill At present the mortar and ™ o
pestle arrangement adopted :u the native wooden o1l mill, though
effective, 15 cumbrous  Its cost 18 He, 50 1In consequence, all
the oll-ceed has to be bLrought to a place where there happens to
beamill What s wanted 13 an oil-mill of a domestic size, which
a woman ean work mside the enclosure of her own house A way
eeems open for some one to replace the present otl-mull with some
such machine ns that with which Messrs  [homson and Myloe

pplanted the wooden sug: 1l

294. But mprovement 1n pl ts, or rather i the fuprovematiy
cultivation by their means, need mnot ulways proceed from peol nutine

outnde existing Indan practice Sometimes it may be found PR

that 1n a particular district animpl t 15 unknosn, or 1s inferior
to one 1n use elsewhere, and improvement may be effected by the
transference of practice At a hittle d stance from Ferozepore, on
mibasyay to Ludhiana Mr E B Francis showed me some hght

th ‘aud on which when a shower of ran falls soon after sowing
¢ PTG 15 very apt to form, so that the young shoots cannot force

In thes',,ay through 1t This 18 especally the case with barley and
Elrset:attl:"less with wheat, when 1t forms, the people habitually re-sow

tab. h p, for they have no 1implement corresponding to a harrow
abour ; stanced how careful the Behar indigo planter 1s to break
introdugy orygh the instant it forms, usng a bullack wmkeor harrow
roller ey smkes somo 8 nches long and penetrating sbout 2 inches
5even yho ol An ymplement of this kind 1f introduced at Feroze-
PO, would entirely dispense with the necesuity of re sowing  The
® Crovement here would consist n n transference of native methods,
press . A mmlar instance 15 that of a
cultivation  In the northern or

a dall, 15 used, but not in the

the grainis sown broadeast on

"““}‘295. Expenmental Farms have in some cases been, and onght Telali of topie
machie gl mére the places where different implements should be Frprmmta
him -?n thotough tests Subsequently they mght be the centres [ams exdeu
28tistnbution of such implements as had been found to be real!, {rplmects by
of thefiesal, and whuch the rayat would be able to aval himself o
T)mmuchmorc care must be cxercised, Tthink, than has been given Nee of srocer
miyfthe past befare a maclune goes out with the Farm’s lmpnnul.r::'h"' e
«trd1t  If 2t be found to be useless, or if 1t be beyond the ravpat’s
*“ kench, 1t will not redonnd to the Farm’e credit, nor to that of the
“¢gnenltural Department of the Province T have scen at Expen-
mental Stations implements which there wasnot the remotest
chance of the resyat ever using, and, unless these are really requ--*

15a
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for the economical management of the Farm, their precence for
demonstration purposes 18 a useless expense

Dealratili v of 296 In conclusion T would remark on the desiralibty of

sioelat ng wen

Y employing 1 agricultural enquiries men of scientifie attaimments,

o ™™ guch as engneers chemists, botansts, peologists, ete , whichever the

enqulries eircumstances of the case demand  1f this be not done, such expen
mental tnals will lose the greater part of the value that might
attach to them, and there will be no guarintee as to their bemng
properly that 1s scientafically, conducted On theother hand real
value may be denved from such experiments when carried out on a
night system and with serentafic help Tt 15 most desirable there
fore that Agncultural Departments should employ n therr
enquiries the md of shilled experts



CONCLUSIONS.

297. In considering the differences of aguecultural practice
which arise from the possession, 1n one district, of implements
unknown 1n avother district, we have passed entirely beyond the
second man division of differences laid down 1o Chapter IT, No
longer do external surroundings enter, but 1t 1s altogether with the
thurd division that we have to do, v22., the differences which amse
directly from want of Lnowledge

On this account the people can do hitle or nothing to effect
improvement, while from the pecuhar condittons of Indian agricul-
ture, the Government cannot do much erther

In brief, I donot thipk that there 1s any great scope for
improvement in the raeger’s farmmg :mplements

Further, where any impiovement 15 possible, 1t will corne mainly
from without and not from withw, 1¢, by the application of
Westernscience tonative ways aud requrements Very oceasionally
only will 1t be possible to estend the wse of a natie wmplement
already 1 use 1 one part but unhnown m another

The ntrodaction of the Iron Suga: mull has, however, clearly
shown that marhed benefit may anse from the employment of
machinery of Western ongin provided this be carefully adapted to
the needs of the Native Usless this provision be taken failure will
certanly result

Simlar benefit may result from the use of shallow cvapomting-
pons for sugar-bothog, and thereis an opeming for a portable
al-pressing muill

Although 1n somo 1nst: deep g 18 ad
thia 18 not generlly the ense 1o India, and I do nut think thnt ron
plooghs mll take the place of the native wooden opes until the
diffirulties ns to 1itial cost and repair can be met

Yor winnowing machlnes, chafl-cutters avd corn grinders a
Tumted futurc may be open, but other lmplcmcnts, such as mowers,
reapers, threst higes, eleyators, |
ete , o use will onl) be found on large Estates, Grass hrms, or im
{owns

CONCLUSIONS
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280 Conclussons

The work of " Gov t in tion with the 1ntroduct
of new implements 19 fo submut them to exhaustive tnal at Expen-
mental Farms and to work them mde by side with the native
methods.,

If the advantage of a new 1mpl £t 18 clearly d
then the Provineial Agnicultural Department should make 1ts Farm
the centre from which to distribule the moplement and 1fs Shows
the means of exmmting the machive at work

In conducting any exhanstive trials the Provincial Agreul
tural Departments shonld make use of experts m the particalar
branches of soience connected with the enquiry.

tntod

RECOMMENDATIONS.
298, I recommend —

The exhaustive trial of new implements at Government
Experimental Farms.

The association in trials of Implements of men specially
skilled 1n the respective sciences concerned in the
enquiry.

The distribution of approved Implements from Government
Farms and the utihsation of Agrealtural Shows for
demonstrating the working of sach Implements,
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CHAPTER XIII, CHAPTER XL
OROPS AND CULTIVATION, Cxors axp
Cornivazton,

299. A prscrIpTioN erther of the crops of India or of theur seops of thts
cultivation 1s not called for in my Report, and T shall therefoie 22P'¢*
only deal with these matters in so far as any suggestion for their
improvement can be made.

300, Ihave remarked in eather chapters upon the general Possibiltyot
excellence of the cultivation, the crops grown are numerous and Improvemeat
vaned, much more indeed than 1n England.  That the cultavation
shonld often be magmficent 13 not to be wondered at when 1t 1s
remembered that many of the crops have been known to the

e~ z=te Panpagacal aonbrnag v An i n meam nant  naanes i na

growx;ng of maize, etc. ! !
301, The ¥ g d ds of other 1, for wheat, Chsnges pro-

element of export has now entered snto his calenlations, and has

marked changes i the kinds and extent of the crops growa, -
Thus, in the Punjab, in the year 1888-89 alone, an ihcrease of juoressainwhest

11 per cent. was recorded 1n the area devoted to wheat.growing, s

10 less, than B4 per cent of the rabs or winter-cropped portion or

81 per eent, of the whole cropped area of the year, being now tahen

up by this cereal.

In the Hoshiarpur district, sugar.cane 18 no longer considered
the best-paying crop, but its place has been talen by whest, sugar-
cane coming next i tmportance, and then cotton.

302. Inthe preccding chapters much has been said i regard peviewot -
to mprovements which can be effected m erops or 1n cultivation, Bigyearts,
.o oo L T -t e - It bas, for instance, been m: fapre

. .o " sste prejudice would induce Ll
oo o ' ® systems of irngation and
of embanking land, together with improved working of the faccaes *
rules, would enable larger erops to be grown; and that the better

& Seg footnote Page 80,
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230 Conclussons

The work of "Government in connection with the mtroduction
of new implements 15 to submut them to exhaustive tnal at Exper
mental Farms and to work them sde by mde with the native
methods

If the advantage of a new implement 15 clearly demonstrated,
then the Provinaial Agricultural Department should make 1ts Farm
the centre from which to distribute the implement and its Shows
the means of exlbiting the machize at work

In conducting any exhaustive trials the Provineial Agricul-
tural Departments shonld make use of experts in the particnlar
branches of science connected with the enquiry.

RECOMMENDATIONS,
298. I recommend —

The exhaustive trial of new implements at Government
Expenimental Farms

The tion m trials of Impl ts of men epecially
skilled 1n the respective sciences concerned n the
engury.

The distnbution of approved Implements from Government

Farms avd the utilisation of Agncaltural Shows for
demonstrating the working of sach Implements.
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1eason fail, the othel will probably stand and cover the giound.
Thir 15 a matter of no small moment, seang that a razyat’s entire
holding 18 ouly few acres 1n extent, and that 1t hasto teed him,
ns famls, and lus cittle, and to pay the rent as well Tnan
experiment made at the Bhadgaon Farm 1t was found that a
greater piofit #Was obtumed by intersowing cotton with sudr
or arhar than by growing the cotton ilone

“ Mixed crops” me not confined to two 1n mumber on the
ground at the same time, but several sorts may be <own together,
for nstance, wheat, barley, and gram (Cicer artefinum), or these
with rape (srrs0%) as well  Wheat and gram often cccur together,
s0 nlso wheat and linseed, the latter frequently fringing the wheat
field, and thus serving to keep cattle off, tnasmuchas they will
pot touch the growing linseed Cotton with udr, cotton with
arhar, and wheat with mustard, are othei instances of  mixed
erops”  There sie many systems m ordmury use which are far
more complicated than the above, lor mstance, not ouly may
there be the rows of crops e1de by sde,as noticed above, but the
alternatmg 10ws may themselves be made up of mixtures of
different erups, some of them quich.growing and reaped early,
others of slower growth and requiring both sun and ar, and thus
being reaped after the former have been clear d off  Again, some
are deeprocted plints, otheis are suiface feeders, some
‘requre the ¢helter of other plants, and some will thrive atone, The
whole system appears to beone designed to cover the land, md
thereby to prevent the bareness and consequent loes to the sorl
which would result from the sun beatins down wupon 1t, and from
the loss of moisture which 1t would mcur. Itas Lnown also that
the piocess of mtrification m suils 18 much more active when a
growing crop1s en the ground than when the latter ltes fallow.

305. In most parts it will be found that, whilst rotation 13 rotation

practised, no regular order in the crops forming arotation 1s Lept

to, but that considerible latitude 1s exercised 1n their choice Never.

theless, the crops will generally be found to follow certain rales

of rotation, such as cerenl aftcr legume, apd frnt-bearing crop after

bulte. 'lhe ore crop with which rotation 18 n t jractised 1s rice.

Why this shou'd leso may be better understood when the condi- gowation aut
tions under which rice 1s grown are con<iiered. Kice flouriches Irietind =it
on siltsrenewed lands that need Little or vo manure, and whichare
plentifully supplied with witer, ‘tha water 1tselt, by its con-

stant renewal, probably makes the soil-constituerts more readily
avamlable, Under these eircumstances the rice plant Lecomes pemie

aquatic 1a character, and 15 more ndipendent of manure, and of the

manuzial beaefit effected by rotation, Differences in the mode of
cultivating rice may, bhowever, be followed ; thus, 1 some parts of

Bengal tt 18 the rule to sow nce broadcasted on year, and trane.

planted the next.
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‘“seeds fur your soil,”’ runs the proverb, but the practice is different
to the precept, and seed 19 not hibitnally selected.

Now and agmin selection of scel 15 priotised to a certam
extent  Lhus, 1 the Ranal Pindi Scttlement Report, Mr F A
R eitson pomts out thit the Arains or Malliars are the best
enltivators and that they relect their maize seed The crop 18,
1n consequence, far superier to that grown by the other ¢1ltivators
He adls, ¢ Wit 1s wanted 1s careful selection of seeds by the
 ealtivators, and the f sterng care dusplayed by the Mallars
““1n bt ging their eiop to matunty

At Hoghiirpur I found that, when yudr was grown as a fodder
crap fiesh seed was obtawned every year from another district,
11z Lodaa,

It a5 very e rian that if more care were taken wn the selec”
tion of potaties for seed, and 1 change of seed, tle crop might
be greatly improved

309. 1he root of the mischief lies in the system by which the
cultivator 18 not bis own seed merchant, but 13 entuely deper dent
on the bantya, makaan, or similar individual of the money lending
class Thess men supjly the raryat with seed, chuging m
terrst at an exorlntant rate, for they Lnow that he must have
seed or elee he cannot grow s eciop The accounts between
merchant and evltivator, thus begun over seed transactions are
seldom allowed to lapse, and often assume enormous pioportions,
leading to mortga,ing of Innd and other evils T 1s 1n this that
the utter improvidence of the rasyaf 18 shown, and that he fre-
quently becomes a prey to the moncy-lender H ving saved

In previdence of
thera yat no seed for himself for re.sowing, and having no money to purch se

Cause ot
deter oration
eotton

elsewhere, bie has recourse to the means <o ready at hand, anl the
Jand 1 practically charged with 1o extiava.ant bmdea, and one
of the ratyat's own crestion  It1s strange, indeed what a hold
the money lenders have on the people, 1n one district of the
Cential Provinces I found well to-do cultivators who could easily
bave purchased their seed 1o the open market or from other
cultivators, but who, neveitheless, went to the wakason for 1t,
because they liked to be on good teims with him, so they 1egu-
Jarly borrowed from him, nd paid him back at the eud of every

halfeyear,

Mr, Fuiler, 1 _one of his Reports, says,  Borrowing seed-
gramn 18 pstible with 1mp: by sced selectton,” and
this 15 strietly troe Bt the practics bas become almost universal,
ard the makazan 1s a regular 1wstitution so that 1mprovement
cannot proceed to any great extent unless by an alteration 1 the
ratyat himself

In the case of cotton, the cultivator sells both fibre and
seed, and the gemn merchant, receving many small lots of
seed, often of different varieties, mixes them up ogether Later
on, the grower Luys back the mixed seed and sows 1f, and, thus,
dunty of seed and vmformity of quality are altogether lost,
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310 As the raiyal, even wider = ' + ¢
can hardly free himself from resrting
merchant, because he has nowhere ¢l . '
1t becomes one of the most useful acts which Goveinment can ¢
do, to provide the cultivator with seed, or 1ather, with the facthi
ties for obtaimag 1t

The busimess of a seel merchant, as understood 1n Earoje,
15 unknown 1o Tudia and I do n t think thit there would be
any scoje for it even it it weie disirible to ntroduce 1t But
Government, by means of 1t Farms, might suive a most useful
end i groning pure seed and 1 makmg 1t available £ r dietnn
bution to culuvators This has not been altogether nmeglected o404
m the piwt, and te Cawnpore Farm of the Noith West Prov-sr ldore
mues especially, anialso the Carms of the Bombay Govervment,
have done good woik 1n showing the advantage of selection nd
change of seed, and m the est bhshment of distnbuting centies
fur good seed  But much more extended action 1s required before F,te ted astion
the coltivator can be Tendered mdependent of the gramn merchant ™
The Farm at Cawnpore cannot now supply enough seed t1 satisty
the demands made upon 1t Iliece onght to be not only Ezpe
rimental Farms, bit Seed-growing Farms, where the razvat conld
buy pure and good seed at a modirate cost, nstead of, & he
dovs at preser t, going to tie dazar and getting what be thinke
looks best  If the experiments at some of the Government Farms
were curtatled, and m re land were laid out 1n producing selected
seed for distribution to the distriet around, I think more good
nught be done, Tius wwerl does not tmyly the existente of a
distinetly erpertmental £irm, nor of a shilled staff, but theie
might well be under trwvineal Agneultial Departments, a
Serd Farm 1 exch distne* to piovide for the requirements of
that district,

The Bombay A rricultural Departiuent distnibites seed 10 Sind
to zemindars on the simple condition that the amount of seed
given 13 subsequently returued to Government

At Nidid the local Agnenltural Arsociation has established
n sevd store in the town, for the sale of selected seed ut coet
poice  The plan 13 elowly malang way with the cultivators

Court of (Yards” Estates, agam, wonld be very suitable places
at which to srow selected seed, and they myzht act as distnibuting
centres for the supply of seed to the neighbourhood

Mot ouly must the seed tteell be available, tut enconrage- L”, ool
ment nnd fialities must Ye miven (o the purchase of  rood f.;*vs
seel  1be eystem of faccars* ndvances 13 appheable to tle case
of weed |urcfx se, equally as to the dipming of wells anl pur-
chase of cattle DBut 10 the case of sewd, adrances are piven
only n time of searcity, ani met n ordimary times There
wonld b no need of such restriction if Government became
the gram suppher. As lonz as the cultin dor resorts to the
moner-lending grmn merchant, the working «f faecars ndvancs

® Secfootnote, page S0,
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conditions of the respective regions, thst the transference 1s
one likely to succeed The unsuccessfal attempts to introduce
English wheats mto India are instances of want of under
standiug of the relative conditions of English and Indian
agnculture, and provincia! Departments of Agriculture would
do well to conuder these before thev accept the assurances of
enterpiising seed merchants 1 Eogland  The season wn India
18 too short for Englsh wheat to mature, aud, although grown
w the cold season, the wheat does pot {exeept m the hills) he
under roow, nor 15 1t subjeet to severe frosts Comseguently,
20 to 30 days of_heat will causeit to grow rapdly, and 1f the
grain be not frrmed by Februars the crop will be prematurely
ripecued  What 18 wanted 15 not so much to try exotic or 1
ported seel, which may be good one year and fail to produce
good tesults the mext, but to try mdigenous vameties which
have already been fonnd by the experence of other distrcts
to be well adapted,

When, however, & Dew vartely has been foand o be, beyond Gueof Expert
doubt, superior to a local one, Expenmental Farms can do o B3iame
most useful work n distributing the new seed, ns also yp oo verietien
selecting and perpetuating pure and pood local vaneties

312 Tt 13 not alome m the introduction of new varteties, fntroduction of
but also 1 that of new crops, that mpravement s possible ™" “°P°
Here, again, Experimental larms have not bees lackward,
and thongh 1t way be ashed how many of the new crops tried
st thece Farms have ever bien furly mntroduced, I mamtam
that such work of engairy 15 a legatimate one and that 1t 18
the necessary fate of ail experimental work that onlv one or
two thints out of n hundred trned may possthly succeed , never-
theless, the record and obsersation of what has been done will
not be altogether thrown away It Wil be Lnown what has
been tned, and s neel not be tred agam, also, what mav
possibly sueceed under other eircumstances,

Introduction of new crops way take placs m two directions
The crops may be either entirely new ones to the conntry,
ot merely new ones to the particular district

The history of the jresent crops of India 13 ome telling
largely of importation, such imported crops are —the numeroge
millets (the prineipal food graiws), mawe, tobaces, tea (tl ough
the shrub was sabsequentls found and enltivated 1 Indw),
coffee, the potato, and many otber kands of vegetables. There
13, therefore, no renson why “other crops slould not be imported
also At Government Sind Farma locerne has boen introduced
with moch success

Where 8 crop 18 not known to_one distnct, but 1s to another,
woprovement nay often be effccted by the transference of
practie  Th e 10 hitle doabt that tha cultivation of the
potato might with advantige be introdnced to fresh districts
At Salem (Malrs) vegelable, such as the onion, the pampkm,
the eggeplact, etc, are prown i profucion, bot the potats
18 not rmised , the poople say they do ot know how to cultivate
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1t Wheat mught be grown in parts of Eastern Bengal where it 1
not now hoown  Oats mught usefully find a wider sphere thas
they occupy at preseng

318  Au umpetus can, 1o some cases be given to the extended
cultivation of remuneratice ctaps, such as sugar cane, potato, ete
"Thig wsl}, hewever, result rather from the adoption of beiter modes
of enltivation or of manufacture, than from oth r means At
Dongasara in the Central Provinces, I found evidences u the dis
used stone pre<ses still Iying about that sugar cane was formerly
growo here but now i1t 15 wot cultivated  With the help of the
et wou sugar mill the cultivation of sugar cane might once more
be profitably followed T -
acreage under this crot f
creased I beheve that
variety of crops grown
much dependence on one ¢rop alone  Tanjore, for example, dupends
practically upon riee, Bellary apon cottan (£ other erops were
more extensively cultivated the consequences attending the farlure
of the staple crop would be minrmsed

314 I wishto note here the desimbihity of gaimog more
Lnowledge as to the diseases to which crops are hinble, and of the
njunious wseets which attack and destroy them It s sabisfactory
to vote that the Government of India have, withthe co operation of
the Trostees of the Indian Mussum Caleutta made a begioawr 12
thisdsrection and that the services of Mr E G Cates of the Ento-
" B oot t1 1 aotonly
eshigating

The valuable services whieh, in England, Miss E A Ormerod
has rendercd to agmculture may be tahen as illustrative of the
good that may be done sumalarly 1o India

315 'There 1s stsil much to learn in respect of the ont furn
¢f @ flerent crops A systemof *crop experiments ** or expenmentat
cattings 19 conducted m the Bowbay Presidesev and w a few other

rts and has been found usefnl for dettlement purposes The tnals
are conducted by D strict Officers, the crops over small accurately-
measured areas being cut and the produce weighed  he object 18
not only to get tn know the yield of d fferant crops, but slso to find
out the incidence of assessment on the value of the gross produce
and thereby to ascertain if the land tax has been Justly estumated
In 3 few cases furtber spectal experiments over entire holdings are
made for the purpose of ascertaiing whether a fair return 1s given
for the cost og cuhivation ete Considerable difficulty 1s expersenced
10 gettmg these tnals carned ont accurately, and the refumny need
10 be subjected to carefnl exammation and cntiusm before besng
sccepted 1 regard the worl, bowever, as a very desirable one to
carry on for by the compuation of these returns eonmderable
agricultural hnowledge may be gamed as to the yreld of crops 1n
difterent parts of a Province, as well as of India ‘geversily, while,
as gtated they will also be found weeful for assessment purposey
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316. Improvement, both 1n crops and m thewr cultination, may Tren

to another. The introduction of new crops and of new vaneties
affords in 1tself mstances of this improvement by transference of
method,

Many of the improvements which T have summansed n para-
graph 802 come under this same head, and are connected more or
less nearly with cultivation I shall, therefore, only give now some
improvements which are directly concerned with actual crop
growing.

be effected by a transference of method from one country or locality ™™

B rence of
od

317. Rice, 1n ste many vaneties, 1s not sown 1n the same way Improremest of

everywhere Somebimes 115 sown broadeast, sometimes 1t 13 frans-
planted from sced-beds It 1s known that the out-turn of trans-
planted rice 15 greater than that of broadeasted, and only the better
vatieties of rice are used in the former case Yet there are distrets
. - . I - . v

pointed out to me that mce 1s sown broadeast 1 the Raipur and
Bilaspur distriets of the Central Provinces and 18 not transplanted
even on the best lands. Enormous waste of seed 18 thereby meurred

In the Sambalpur and Bhandara districts, on the contrary, rice 18
very extensively transplanted,

Tico enltivation
Sow ng ol rica

The rice_cultivation of Tinnevelly 1s far supenor to that of y,puring ot
Tanjore, and the out-turn 13 much better _The cifference 15 the Heels aa

result of the inferior cultivation 1n Tanjore. Whereas in Tinnevelly
1t 18 the rule to manure the land by ploughing wn green crops, wild
1ndigo, ete., this 1s not done 1n Tanjore The practice of manuring
rice land 18 now becoming moch more frequent. At Abmedabad
T found that 1t was the rule to manure with cow-dung, tanl silt
was also used, At Belgaum all rice fields are manured with cow-
dang and with ashes from the villages

Agan, i the better districts 1t 1s the practice to plough up the pi,

land directly after the rice crop 1s eut, This 1s done 1n Tinnevelly.

2hing ol
co Ixnde
direcily after

Before being: told of tns, I had, when i Tanjore, been struck by hanest

the hard and baked surface of the rice fields aftc‘x hun‘es'f'. and E
e R v s P P

1 o finely-tilled state. But 1f the field were to be ploughed after
hatrsest 1t would be easy to work, the stubble VfOUI? e nllo\:'l;'d Llo
A B i 1 . 1 -

well, At Shiyah (Tangire) thie ‘altivators allowed that after the
e A AR
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1s enough mowsture afier the ruwe 1s off, a crop of gramt and some-
times even of castor (Rietaus comunats) 15 rown, At Belgoum
almost all the nee land gives o second erop eitherof peas, lentils, or
barley The seed 1s thrown on 1o the rongh, and there is no gread
prepartion of the land beforebard 1 find that Mr Mieholeon, m
speahing of Coimbatore, remarks on the advantage that would
follow the ploughing of waste lands after barvest 3n Movember,
thus enabling the Navember runs to be more utthised  From the
Reports of the Bengal Agrenltural Depariment I tale the
folloning —

Rice bas besn 50 long coltivated that 8] ero 35 ittle to teach the pasyats,
*bat those of 0 ¢ pat con learn B great deal from those of another, ey, the
*Burdws s rayal slwavs uses o1 ke Agun plonghmg of nee hinds after
*harvest to weatl er and mweeten the soil would be an advaniage o .
*18 ports of Lengal rosyats spread bide salt 1o get nd of what they call 8
¢ disease  but which 19 really the consequence of leaming the Jand waplovghed ¥

Warte of ased Great waste of seed 1 sowrng mice 15 undoubtedly often 1o-
rewiosrice  corred. Mr. Dacholesn found that in Coxmbatore SO to 100 Ihs of
seed rce per acre were used am the transplanting process, he
estunated that on the S7 000 ~cres of rice land 1o the distnct no
less than 3 100 tens of seed, costing Rs 3,40,000, were used
Mr, Sabanayagam Vndhar 13 also of opinion tha! far more nee
18 used 1n sowing tha s necessary, and at Shiyah he adopta much
thinner seeding than s usunally practised around i, As anstanced
above, there s much naste of seed whes, asin the Raipur and Bilas.
pur thstrrets of the Central Provinces, ree 1ssown broadeast, imstead
of by iransplantation
Zreaevewpter  Inferior enltivation of rnice 1s sometames due to the fact that
sedions o, water s allowed to stagnate on the fields, thus 13 the case at Dacea,
waepats  and I have also seen it ot Porozepore  Thereas hitle doubt that
water 18_frequently shamefully wasted 1 nee culfrvation, ard
thovgh pleatiful water 1s requisite, stagnatwn s barmfal to a crop
Mr Micholson says —t¢The difference between o paddr (nce)
““field and 7 swamp 1s that 1n the former wateris not allowed to
““stagnate on the surface > He i1nstances that as much as 13 feet
depth of water 13 sometimes used tn a single se1son for rice caltiva-
tion It mught be possible to effect amprovement by a transference
of practice 10 respeet of the moderate use of water.
Tdd eult vs som I menhoned wn paragraph 181, whenspeaking of rd) cultisation,
Pragy that 1 some ports of Bengal, where sail1s poor and weeds predomi-
nate a hand oix:’ab rocess 1y nsed, all manure being burnt before 1t
is put on the lan&p In other parts this process 1s not employed
In Bombay the reasons for use or nou~use of the rad process are
well nnderstoed, but thig 13 not the ease 10 Bengal, and it 15 quite
ssible thol a transference of methbod n this respect may be
ollowed by beefit i parts where the sy<ten 35 not known
Zeggreogor  Anactunl st 1 the adopton of transf: of method was
ireegends mentioned to me by Syr Edward Buch, The Burmese nce-growers
often complained of the crop getting too tall, ard of the seed drop~
png oot, but schen some Bebar cultivators came and settled 1n
Burm they ntroduced the practice of hiting thest cattle graze
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over the young rice, thus hecpmg 1t back This practice was there-
after followed by the Burmese cultivators with success.

: . P YL M 3 e aman Hhasa Posibibiy of
>tement ot
nlt vation

res - . K T E 4 = 1 aen feam anathar 1y Tmprovement

. - lo caltivation

©of nugar cane

gowng round and rourd the hield and Tormiug 4 une beed Leu o ul o
mches deep, Next, the field 18 levelled and the cuttings of seed-
cane are scattered broadeast over the surface. The seed 18 then
lightly covered over with soil. In comsequence, the cane grows pigeront
irregularly, and a jungle 15 formed, weeding cannot be properly {Jtrmast
done, and air and hght cannot properly penetrate. cane
The Maurttins system 15 to place the cattings 1n holes about 9
N Y.oU e = 21 £ ap b0 4 feet apart, or else to lay
o s 1 the bottom of which the
. . The “*hole”’ system 1s mostly
. ¢ furrow ”* system 13 the best
ws the < furrow*” system s the
of sowing the seed-cane n fur-
rows were to entirely replace that of sumply levelling the ground asvantagsor
* N BN *"ie field, a very much increased J5
Messrs, Thomson and Mylne
. . .« that thiz would be the case,
and that the came grows very much thicher if planted deeper
Nevertheless, the Behar cultivator, even on Messrs. Thomson and
Mylne’sown Eatate, continues, with few exceptions, to adopt his old
plan of broadcast sowing, and non use of manure, It 1s voteworthy,
however, that the iron sugar-mill 1s now wmversally employed.
AULo al o occncr cecbe aq = Thakas, 3ha Al cnabhal af pam nm

10 make the practice amversai,

Av 8 contrast to careloss methods of sowing, I call to mind & practical foytances
demonstration which & cnltivator at Méhim pave me, of the way 18 which
sopar cane s grown 1o the Thdoa distriet of Bombay. The entire pro-
ceas wag carmed out on a small scale hefors my eyes, and T conld wot
but wonder at the great cars displayed in every detal.  The lines in
which the cans was to bs sown wore pegged and marked ont with strngs,
the seed cane was sct at regalar interrals a stick being ueed to mark the
copmaetn dua wma b AL gV mpg mant s mawad cman ged yater was

. - “stor retase)
- [ . . . [ {the latter

] - . = s rouud the
. - Ao om . ttle wonder
- e P . ' .

Agam, ancontrasts, I mention the folloming from Mr. Basa'e Deport on
the Agricaltore of Falamsu: * The enltivation of sogar eane 14 very
“ negligent, as now carnied on, eotlings are sown at yandom and | ghtly
“covered with roil; the Gells are not hoel }vm;ﬂlv. and 1ght and wir do
* not getin Thicws very diflerent to {1t of the central distrsets of Bengal,

101
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“whars Iarge kenla of eans, e g, samserc ave grown and are planted m
¢ furrows, the stems being wrapped up sn lesves sn the ratny searon, thus
“lettivg 1 hight and s, here ol oaks 12 used s manare and the fields
are hoed 82 tha Palamau rasyat ety Ios 23 mannds of wnrofived sugar
“t%ar) pedr atee, while the raigaf af Burdwan or Hooghly will obtaia
maunds

The Moauritius system of cultivating segar-cane 18 practised
aronnd Calentts, but 18 unksown m Bhagalpar and the greater
E'wt of the Patna Division  Tha cultivation of sugar-cane 1s muoch
etter 1o Burdwan than in Shahobad, though the maoufacture of
gur 19, on the other hand, superor 3o the Iatter At Hospet
{Madras) sugac-cane 18 largely grown, 1t 15 always planted 1a
fureows, these bemp split after about three months = At Meerus,
Saharanpur, Heshiarpur, and generally throughout the Nerthe
Weat Provinces and the Punjab, the “furrow * system of planting
18 adepted by the better cultzeators,

Tmorrementts 319 The cultivation of the Potsto is carmed on much better
anation ! an some parts than in otbers I find b stated that m Hawal
Piodi—
* Patato cultavstion 15 not pood and leaves much room for mproun‘unﬁ.
¢ large aud quick returns are obiamed for a year ¢r two snd then fall off,
omng 1v want, of careful basbandry *
Iu Lobacdaga, potate caltieation 13 nob carefully carned os,
but 1n Hoogbly and East Burdwan 1t 1s good

Opermaness 390 The rowing of “dry” (omirngated) land m Northern
Madras by meane of = seed-dnll has been mentioved, whereas
this s unkaown i Southers Madras (see paragraplh 203}

In Tinoeve 1y eotten 1s not dullel, but it 1 verv probable that
3£ this wire done wmuch less weeding wonld be requisite

Mr Hull, Officating Inspictor Geperal of Forests, 1 lus
Beport on the Coorz Forests pomis out ths benefit that swould
resuit from geaching the Kurabars of Coorg the plan of teak seed
plauting adopied by the harens of Burmoa ~ At the commencement
of the rawng the seed 15 1s1d down >n beds from which, as 1t begine
to germinate, it 1s piched ont and transferred to land on which nice,
vegetables, ete, are growp The teah seced 3s put 10 hines 9 feet
apart, and 4 feet intervene between ench seedling  The riee or
other erop ss resped and the young teak plastation is left

I might mention many other instances where benefit would
£sllow the transference of cultivation metbods, but the foregoing
wiil fully suffice to make my powns clear,
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CONCLUSIONS,

321, The differences which are met with n methods of
enttivation throughout India are largely those belonging to the
third olass of differences set out 1a Chapter IT, vz, those ansmg
directly fiom want of knowledge. The variety of crops grown 1s,
of conrse, bounded to a great extent by physeal conditions, such
as chmate, go1l, water, etc, but, as has been shown, 1t 15 1n some
degree also due to want of knowledge Improvementn Agriculture
will, as before, result from a modification of these diff
Such modification will be effected mainly by the transference of
method from one district to another, and even from one country
to another. The practice of other countries, as seen 18 the case
of the many imported crops now common 1n Indn, as also n the
planting of sugar-cane, may often be usefully adopted , 50 also may
that of the better ndigenous distriets

In the work of transference of method the people are likely to
do but hittle or notbing, aad the duty once more falls upon
Gow: t, and upon Agricaltural Departments 1o particular,

She principal improvements that can be effected are 1n
d trating at Exp tal Farms the benefits of selection
and chango of seed, n g1ving facihities for the supply, purchase,
and distribution of good seed, 10 demonstrating the utility of new
varietios of existing crops, 1 testing and introducing new crops ,
0 nvestigating the diseases and attachs to which crops are subject ;
10 transfesring & better method of euluvation to a distriet where
an 1nferior one prevails,

It1s very clear that no work such as is contemplated in tle
foregoing suggestions, and more y 10 the Jast 4, can
poseibly be carried out without a very thorough Lnowledge of
existing practices  This Lnowledge, 1t seems o0 me, 1s still
wanting, and ean ouly be nttained by a defimte eystem of
Agrncultural Enguiry.

RECOMMENDATIONS.
322. I recommend —

The continuation of Experimental Enquiry at Govern.
roent Farms 10 regard o selection and change of
seed, growth of mew vaneties of erops and of crops
altogether ner, methods of cultivation, ete,

1

rs

CONCI USIONS

RECOMY!
Thoas ™
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The Establishment of Seced Farms under Provineial
Agricultural Departments for providing good seed
for the various distiicts ; and the giving of facilities
and it t for the purct of seed from
these Farms by the cultivators,

The pursnit of the study of Diseases and injuries of
ClOPS-

The organisation of asystem of Agricultural Enquiry, '
for the purpose of obtaining a thorough knowledge of
present Agricultaral methods, and for the transfer~
ence of beiter methods to districts where inferior
ones prevail.



CHATTER ALV, CHAPTERXIV

AQRICULTURAL INDUSTRILS AND EXPOR1S IN‘"CH“
KD psTATE:

323 In addition to theordinaty crops which the rasgat culs =™
tivates for his owi use there are some, such as tea, coffee, 1ndigo,

sugar, and tobaceo, which undergo a process of manufacture before
becoming marketable articles, and others, such as cotton and wheat,

with whieh specral considerations m the matter of export are

bound up

In the previous chapter enlftiafion only was dealt with, and
sugtestions were made as to how it mght be 1mproved, I propose
here to treat of points in which I think 2n improvement, either in
manufacture ov in the conditions of ezport, may bLe effected,

T said then that 1t was no part of my duty to descube crops or Fope of it
enltivation, 50 1t 18 not for me here to deserbe manufactuning ®
processes, or o touch upon the relations of trade between India
and other countries, or upon the varying elements which affect 1t

Dunng my tour I had the opportumty of ceemng tl e industries
connected with the utibsation of the above named erops, and I
shall briefly note any powts which specially stiuck my nttention
as affording evidence of the possbihty of improvement,

Bugar, Sugre

324, Sugar-cane 1s certamly one of the most profitable erops
for the rasyal to grow  There1s always a ready market for the
manufactured sugar, and, generally speabing, the area of land
under sugar-cane 13 not suffictent to meet the local demaud for
the unrelined sugar or gur, asit 1s termed,  As aconsequence of
this, and of the lugh rates for transmission within the country
1tself, a great deal of sugar 15 1mported from Maurtius,

In the Bownbay Pres:dency it 15 estimated that, after ded
all expenses, & profit of from Rs, 80 to Rs 40 per acre may he
made by sugar-cane cultivation  The general out-turn of unrefined
sugar (¢ur) may be put at one ton per scre,

Sugar-cane 1s & crop particularly well sumted to Jodia The
sorl 1s adapted to 1t, and the climate 18 by no means unfavos
WWhere irngation 1s obtainable, cane can, as & rule, grow
yield a very rien return, Indwm, indeed, 1n the mat
production, onght o be an exjorting rither
country, It 1z well, therefore, to look at so
have eaused the present condition of thin
thoy can be removed,

325, In the list chapter T
of sugar-cane, and have »
provement 10 1t The
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The Establishment of Seed Furms under Provinem!
Agnenltural Departrments for providing good seed
for the varrous districts , and the gning of facthties
and encouragement for the purchase of seed from
these Farros by the euitivators,

The pursuit of the study of Wisezces and wngunes of
ctops,

The orgamsation of asystem of Agnicultural Enqurry,
for the purpose of obtaiping a thorough heowledge of
precent Agricultaral methods, avd for the transfer~
ence of better methods o districts where iufertor
ones prevast




CHATILR ALV CHAPTERXIY

AQRICULTURAL INDUSTRIES AND RXPORTS

328 Inaddition to theordinary crops wiuch the rasyat cul
tivates for hus owr use there are some, such s tea, coffee, mdigo,
sugar, and tobaceo, which undergo a process of manufacture before
becoming marLetable articles, and others, such ascotton and whe1t,
with whieh special considerations m the matter of export are
bound up.

In the previous chapter enlfsiafion only was dealt with, and
sugsestions were made as to kow 1t might be 1mproved I propose
here to treat of pounts 1o which I think ao 1mprovement, exther 1
manyfacture or fn the conditions of ezporf, may be effected.

T eand then that 1t was no part of my duty to deseribe crops or Sgove of this
cultivation, 5o 1t 18 not for me heie to deserbe mnufactwing
processes, or to touch upon the relations of trade between India
and other countries, or upon the varying elements which affect 1t

Durnng my tour T had the opportumity of seemng tle ndustries
conuected with the utihisstion of the above pamed crops, enl I
shall briefly note any points which speutally struck my nttention
as affording evidence of the possibility of improvement.

Sugar. Sug v

324 Sugar-cane1s certawnly one of the most profitable crops
for the rasgal to grow  There 13 always a ready market for the
mauufactured sugar, and, generally speaking, the area of land
under sugar-cane 13 not sufficient to meet the local demand for
the unretined sugar or gur, asit 1s termed  As acot sequence of
this, and of the high rates for transnmssion within the conntry
1tself, a great, deal of sugar 1s imported from Mauritis

Tn the Bownbay Presidenoy 1t 1s estimated that, after deducting
all expenses, a profit of from Rs 30 to Rs 40 per acre may he
made by engar-cane cultisation  The general ont-turn of unrefined
sugar {gur) may be put at one ton per acre,

Sugar cane 15 & erop particularly well suited to India.  The wen qu o4,
so1l 15 adapted to1t, nnd the chmate 18 by no means nnfavourable 1e¢s
Tt here irrigation 1s obtainalle, cane can, 83 a rule, grow well, and
yield a very rich retarn. Ind 4 sodeed, 1n the matter of engar
production, ought to be an exjorting rather than an mportn
country, It 1s well, therefore, to look at some of the reasons which
have caused the precent condition of things, and to consider whether
they can be remorved,

325, In the last chapter I have spehen of the cultivation .
of gugar-cane, and have shown that there 18 toom for im. rrocmene™®
provement 1u at, The improvement will consist [rincipall "™
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wn adophang the “forrow *’ system of planting (see paragraph 318},
Beyond this, there are points connected with the warufacture of
sugar from the expressed phee, which bave been touched oo under
the head of * Tmplements *' (see puragraph 288). 1 I were asked
what had tended “most to render the manufacture of sugar not as
satisfactory ag st mught be, T should be tmelined to say, **Thehitle
that s really boown s to what wluences the yield of sugar,” On
these parnts L walt briefly touch.

326 In the first place, although 1t hag been shown at Beheea
that cave planted according to the Mauntins plat produces more
sugar than when sown broadeast, more precise Lnowledge 18
required 1n regasd to other parts of the counbry aho, and the
demonstration of the fact should be made clear to the people.

Next, wheress magy different vaneties of cane are grown, very
httle ndeed 15 known a3 to the yiald of respective vancties In
one dustrict one kind of cane1s i favonr, m another o dufferent
Lind, Somelimes a ecaveis tequired for ealing purposes, some-
times one that will resist the attachs of white-abfs, or one that
jockals vall mot destroy  But, though each may have 1ts special
ments, next to nothing 15 hnown of the actual amuunt of sugar
that each wil preduces Mr ¥ N, Gull, of Nelhloppam
{Msdras), 1b o report 1ssued not long since, pants out the great
differences which™ exist m the juwce of diferent vanefies of cane
From bss own expenence he deduces the result that the vanety of
cane hnown 10 Trindad as < Green Salangore’ pives o better yuee
than any vanety of cane grown 12 Barbadoes This vanety Mr
Gill belteves to be the same ae the ordinary Coimbatore cane  He
therefare advacates the caltavation of this vanety n preference do
any othes. Mr, Ghll strongly urges the ty for anvesti.
gation mfo this branch of tue sugar mndustry, snd that careful
analy ses and records should he made and collected,

337 The mfuences of weatber, soil, water, and manure, m
determmiag the yreld of sugar, are but hitle wodersicod, The
reason 18 not far fo seek It 18, that no one has spemllf worked
out; the question for India,  Here and there a few analyses have
been made, and at one factory a'chemlsb 18 regularly empl ozed whz
h “ P i oL 2l eay

ease or nat stull requires demonstration, at all events, 3% 15 gives as
one of the reasons why the sugar factory at Pooua i not successful
The pentod of npening 13, 14 12 known, affceted by the use of cer-
tatn manures, hat the particular way m which they ot 18 not wnder-
stood It has been nated alrendy (sce pamgraph 99) that the
native cultivator has a pattishty for well water m preference fo
canal water, if both be obtawable, and that he sefs a certan store
vpen water of a particular hind whichis hughly charged with
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woluble salts aud which he considers especially favourable to sugar-
cane sod tobacco erops  The use of earth 1mpregnated with nitre,
for putting round the stems of sugar cane a3 a manure, has also
been referred to (see paragraph 138)

328 Next, there ts uncertainty as to the nght fime for cuteT oofcsties
ting the cane  This can only be defimtely arnved at by careful
mvestigation and by the a1d of chermcal science It 1s well hnown,
however, that the measure of success attamed depends much upon
the time of cutting  If the cane be cut too early, the saccharme
jmee will be found vot to be sufficiently developed, wh y f
left too long, some sugar will be transformed into fibre and other
copstituents The desideratum 15 to take the cutting at the time
of maximum development of sugar The chemist at the Rosa
Factory i the North West Provinces has made analyses show-
g that the top joints of the came contan no eane sugar, even
when nearly npe, and that the common practice of reserving whole
canes for “seed” 15 » wasteful one The West Indian planter only
uses thg top of the cane for * geed,’” and this, though donein
parts, ought to be done umwversally 1n India

329  Another pownt on which there 1s very uncertan informa The, oo
tion 18 the extent to which the system of ¢ ratoon *’ growng 1sa’
profitable one  In some parts, the cone, 1nstead of being freshly
planted each year, 13 allowed to stand over for a second, third, or
even later season and 1s then called ** ratoon ’* cane At Poona I
saw such a crop of the sixth successive season, but the opimion s
general 1n the distriet ¢ that ratoon growing > will pay for three
years, but not longer  The advantages are, that much less labour
18 required, and that only half the amount of manure 15 used  On
the otber hand, there are the objections that after a time the
land gets sticky, and cannot be worked properly, also that the new
shoots spring out from “eyes’”” higher up the stem than they did
when the cutting of seed cane was deposated below the ground,
and 1n this way roots grow out above the surface of the sal,
giving the cane o less firm holding and less power of drawing upon
the nounishment placed belowit I conld not, however, obtan
anything but expressions of general belief, and it will not be wo-
t1l the respective systems have been tried sde by mde, and the
cultivation expenees, out-turn of sugar, and other items have been Cupertmante
drawn up 1n a balance sheet, that really rehable information can fBrsiibe made
be given  Such work 2s this would bo o most useful one for Agrn-
oultural Departments to undertale, and I would urge 1t bein,
done, not only cn Expenimental Farms but on land 1n the actu:

- w h fal Farm,
f t to those

' of advan-
tage to take land upder ordinary cultivation, and to see exactly

what 1t would cost $he rasyat to carry out one or the other of two
competing systems,

330 'The powmt at which, perhaps, the greatest waste of sagar Traester ot rane
occurs 14 after the cane has been cut, anditis largely wn conses 2}TH 34
quence of 1y rfect management in the stages snbsequent fo the Frewes
culting that India 1s an importer of foreagn sugar
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Rapidity of transfer of the cut canes to the pressing machine,
and rapid expreasion of the Juce, arc most essential, or the loss of
erystallisable sugar through the setiing up of fermentation will be
sery great  There are few things which are capable of more sapid
transformation  mfe less valuable products than s sugar cane
Jutee, and every eficrt should be made to hmmt the action of fermens
tation  If the eanes, affer cutting, be left abond, or have to be
carted long distances, or if the pressing process be lfong delsyed,
loss of suzar must supervene 1 isn obmabing such difficultees
as these that the Bebeea ron mull has done 50 much good It can
ba eantly transported to the spot wherathe erop 18 grown , 1t presses
the cane rapidly, and does not necessitate the repeated passing of
the canes through st as the old pative wooden raull did, nor the eut-
ting up of the erue wmto the short, lengths required by the ** mortwe
and pestle ” mull (fefks) Both these eloments tn the patise method
of procedure 3 t dification and ) foss of sugar.
Dr Waldie and others bave shown that shont 10 per cent more
arystallisable sugar 18 found o the unrefined sugar (gur) obtawed
by the Beheea mill than m the product made by the native mills

331 Not ouly must there be rapidity m presung, buf slson
travsferng the expressed Jusce to the evaporatwg pans, and in the
boihing of the yuee

It 15 1n this latter respect that a great improvement has of Jate
been effected through the mireduction of wide, shallow won
evaporatmy pans 10 place of the parrow, deep, copper or eveR
earthen paus that were universal before  The exposure of a large
surface promotes rapd evaporation and gives less tune for changes
to take place,

Auother essential fo success 15 the removal of scum and of
on erystalhisable bodses from the Jmee as it 15 beng evaporated

832 Perfect cleanliness of all vessels used yn the mavnfacture
18 requusite for obta mng the maximum yield of sugsr The pres~
ence of any foreign mnterial, dirt, eto, will speedily set up fermen-
tation , 50, to0, will the use of anv % essel with an ymperfectly cleaned
surface Messrs Thomson and Mylae pownted ont to me that they
hal effected conssderble smprovement by woduciug the nativs cultt
vators around them to collect the expressed yuice 1 tin vessels, such
asare used for holdimg poraflin, instend of 1 thess carthenware vessels
or gharrahs  The tin vessels can be readily punfied by burning sul-
phur m them and thus be hept eweet and cleas, bub the Juses
soahs 1nto the porous easthenwate pots wnd turns sour  Washing
will not yemove ths aud the vesssl 55 never sweeb, the consegoence
18 that, when fresh ymee 15 poured 1m, the amdifying process s
quickly set ap, and a certan amount of erystallisable sugar ss there.
by lost  Captarn Montgomery, in the Hosharpur Settlement Re-
port, says ~—
Aftes prasmng, 3 dec ded umproversent might be ofected 1n grerier
¢ elennliness ,the veesols which hold tho Jnicosre moi cleaned nt aften as
they sboold be nd sho yumce iheref ro 1 very lable to acsdifieation
, while the general disregard of the ordinary vales of cleahess in the
#ugar refineries s& byyond descr puan
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333. In Coimbatore and many other parts it 1s usual ta throw * Resone
lime nfo the jmice as 1t 13 being evaporated, m order to tralise P
any aadity, but ths is done 1n a quite haphazard way. In other

eases no process of punfying the sugar 1s used In Lohardaga

and Palamau only the scum 1s removed, and there 1s no demand for

sugar of superior quality.

The sohd sugar called gur 15 the jmee boiled down and allowed
to cool mnto & mass. A hqwmd sugar called ré6 15 made by not
AR * + ' by clanfying 1t

cool 1n earthen
. . . 1t by a process of

g and_ cry g whieh 18 d by the reg ular

trader, though not by the cultivator. The process takes three to four
months, The hqmd sugar or rd6 may also be Punﬁed at once
by the ¢ centrifugal dmer, *’ or ¢ sugar-turbine, ** introduced by 5,
Messrs, Thomson and Mylne (s2e paragraph 292). The molasses Iner
drain away and leave the dry crystals  As much as 50 maunds (of
80 lbs each) of rdé may be thus made mnto sugar 10 hours.

Ral Al i+ Al i - LA . r i A

centrifugyt

A difficulty in the way of improving the refimng of sugar sativeobection
15 that the demand for sugar of any kind 18 so great that the mfe torfuedeng,,
rior qualibies fetch a high price, and the better quality will not
command sufficiently more to make the refimng remunerative
A prejudice exists, too, against xefined sugar, owing to the belief
currenlt among the Natives that 1t 1s purthed by usmg the bones of
anmals.

334 The establishment of central Sugar Factories has been coger Fuctorie,
urged as a means of increasing the sugar yield of the country. It

has been pownted out that while there are 2,500,000 acres under
sugar-cane m India, the produce s only about one ton of sugar

per acre, whereasin the West Indies 1t 1s about two tons per

acre

Improvements 1n culfivation ave, as T . ‘ N '

but the Factory system, though 1t has bee ot
exceptions, been a falute. The reasonear . . .
IN RIOWINE sngar-cane 18, that enouph manure eannot be obtoned,

and depsudence has also very often to be put on c~nals which afford
uncertain sapplies of water, Then, the ruinfall 13 mare regularly
distiibuted 10 Mauntins than o India, and the produce will Le

allected dingly. Agan, sug 1s caltavated 1o India on

3 number of small pateles, often some distance from one another,
aod not on large areas as 10 Maantius , consequently there 1s con.
siderable lossin cutticp and carrying the canes any distance to a
Factory, and the portable 1ron mill is found to be the most con-
vement machine to use, The high price ashed for the raw matenal
15 another and true obstacle to the success of Tactones  The loeal
demand for gur 18 great, o good price 18 given forat, and thera 1s
an unwillmgness to pay more for rfincd sugar. The worling
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season 1n Indsa s only about 75 days; in Mauntius, Demerara, efe,,
1t1s from 100 4o 140 days  Losfly, only o €ew of the Factomes
ate allowed to make sum from the molasses, and the prohubitus,
ohen exercised, destroys the profit of wefinng. The Factortes at
Poona and Baroda bave fafed from these reasons, but ove sn Kolha-
pur (s Native State} pays becssse bberty i giwven to make rum.
The Roea T'actory 1 the North-West Provinces pays faurly, I ue-
derstand, and 1t 19 worthy of notwe that the Company employ »
chemmst of therr own

335 In 1839 99 nineteen mithon rupees’ worth of sugar was
aoported mto India, chiefly from Manntrus, whilat » -~ = @

rupees’ worth of unrefinet & ~ .
Import ts mualy confine . . St
sugar has qute driven ot “ ¢+ \heeu Lrovinges sugar, owing

to the cost of transit within Indta being so great  On the otler
hand, export takes place on the Caleutta side and from Madrss,
The question naturally suggests nself~-Why do not Madras aud
Bengal supply Bombay ?

Saogar 15,1 a few cases, dertved from other sources than
the gugar.cane, §or mstance, the Date-patm (Phamr dactpbifera)
15 sometimes used {or sugr manufartare su the Lower Proviaces of
Bengal. . Its use s5, however, dechnuing very much,

336, There 12 no donbi that a much larger area of Jand contd
be put under suzar-cane, More manure would be needed, and pacs
haps more water facthties also. Still, 1k 16 noteworthy that, sround
Behees, when Messis, Thomson and Mylne first came to if, thewe
used to be only 1 per ceat. of the cultivation under sugar-caue, apd
now there 1s 10 per cont.

Mz Nichalson powmts ont that 1n Coimbatore there are tens
of thousands of acves of web land on which Rs 20 an acre are
spent 1n otder to grow a crop of food grain worth Rs. 40, whereas
on the same land rich erops like sugarecane and plantams,
worth Rs, 330 an acre, mught grow spleadidly, Rxk mer-
chants, bowever, buy the land as an investment, and hand it
over to poor tenants for cultivation, these latter cawnot put
a single rupes mbo the Jand, but are obhged to ntilise 1¢ for
growiwg gram crops to feed themselees Mr. Nicholson esti-
mates the profit as the growing of sugar eane to be from
Rs 75 ta Re 125 per acre, or, if made mto sugas, from Bs, ¥5 to
Re 105 per acre.

Mr, Sen, 1 ks Report on the Agricalture of Dacen, siye s=

“The esteut of Jand capable of geowing sagar cane 13 probably greater
“thap 1many part of Beha‘?‘nd Loier Leigal,gland the §Fxpp}y zfgsugu-
s cane for local consnmption eomes from places so far distant as Ghazipur
sapd Bepares (both in the North-West Provinces) The son 1s feriile,
“hat the caltivators ere lazy snd devad of enterprwe 1i pioperly
*“utlised, the lird can produce sofficrent sngar to supply the demands of

“tha wholo of Bengal, but the coltivation of sugar<ane 1s ab presest
“extremaly lhumite

Sugar cave nsed to be extensively eultivated in the Cenbral
Provinces, [Ihe jarce was boiled over woed fres, and large areas
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were denuded for the purpase of getting the fiewood Now,
owing to the scaraty of frewood, the cultivation of sugar cane
hae been largelv given up  Mr. Fuller, on coming here from the
North-West Provinces, introduced the practice common in Meerut
and Rohilkbund, and showed that the juice could be boiled quite
well by using the megass or spent cane after 1t has passed through
the rollers, and that firewood could thus be dispensed with

This 15 & good 1nst of wmp t by bransf of
practice,

337, In the vartous ponts upon which I have touched I have, Need tar
1 think, made 1t abundantly clear that, in the cultivation and ™™
manufactie of sugar, there 15 sufficient work to eall for the em.
ployment of a chermst for the purposes of that 1ndustry alone
c AR : : "

b 3 -
an mndustry of so much concern to Indian agneultore,

A considernble duty also rests on Agnicultural Departments to D A
collect precise information as to thecost of enltivation, the out-turn, ments,
and the menits of different 1mpl ts and method fact

so that the most profitable one may be mtroduced and be generally‘
practised,

Cotton,

388. Cotton, like sugar-cane, 15 a very profitable crop for
the ratyat to grow. The actual cultivation of 1t 15 thoroughly
well understood, and 1 am not asware of any suggestion that
can be made for improvement 18 this respect, Lhere 13, however,
a great deal of information to be gathered 1n regard to the respect-
e yields of different vareties, and towards ascertainmg which is
tho most profitable one to cultivate

Cotton 13 generally a single year’s crop, but perenmnl varieties
are occasionally mown which are left for a second or a third year
I saw perenmial cotton growing at Ahmedabad and at Avenashi
{Cormbntors), The indigenous virieties now generally caltivated
g1v0 & short.stapled, liard cotton, although hiner and longer-stapled
varieties are still cultivated 1o zome parts of Berar, 1n Broach and
eleewhere. Amencan vancties of rotten were mtroduced about
60 years ago, and have been ncclimatised, prinepally at Dhirwar,
thoy yield n fine and long fibre For the last 20 years there has
been a steady deterioration in the quality of the cotton exported
from India and the lonp.stapled varieties, which, under the spoeinl
names, ‘‘Qomras,” * Lroach,” ** Dhirwars,” ete, had sequired
epecial favour in the Laverpool market, have been subject to an 3ne
creasing and now enormous amount of adulteration with the in-
ferior, shorter etspled Linds, so that the sigpiLeance of the old names = uiciog = o
has now alraost disappeared, and complaints as to the inferionty of *°%

Cotton

Acclimaty
of cotton 1%
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Indian eotfon have been very great  The cotton most Jargely weed
m this way 13 the Falapats or Varads cotton of Khdndesh The
oo - Too= s 0 sineey, the Panjab,
wn az ‘ Bengals,”

o : ~a “ We terns

Atfempta ta tm 330 Aany efforts have been made, and even Goverament
MR eguslation hag been tried, 1 order to heep pars the finer qualities
of ¢olton, and to prevert the moressed gionang of the coarser
native finds  But all thece efforts have faled, and at the
present fune the culttvation of the ndigenons vartettes 1w more
extensive than ever The reasons are, brefly, that the conntry
cotton 15 a better-yrelding vamety, 1t 18 eather, and more
hardy than the Jong-stapled hinds P '
price, the erop pays the rarya* well -
mand for every bals that 18 grows. . ,
seems ta wme, wieely), concludes that he 1s Justified in continung to
cultivate the coarser hr;ds, and be does not care to run the nsk

of ¥ — = e Mt T end To o oot 1n yop, besides having
ta but little more return
for that he can the sooner

repay the loan he has obtrined for the seed and the enltivation
The geaeial optnion 15 that 1t 18 useless to interfere by legislation,
aud that aaless 1t can be shown to the rasyaf that he wilf get more
far geawiag fine cotton than he does now, and more than will
cover the rish he runs in the smaller and Jess certain erop, he wiil
eontinue to grow the country cofton, and lemslation wmill fail, asaf
bas dove belore, to prevent Inm from getting and sowing the seed
which he knows will succeed  As long, too, as there 1s the rendy
demand which existe for the country cotton, and so long as
meich imts will oot give bigher prices for better b ds, the supply
of country eo*ton will be mamtatned, But if the complawnts wade
agunst Indlan cotton proved to be so well founded tbab the
meichants had to stop purchasing the cotion, then, 1 beleve, the
ratyat wanld very quichly alter his practice and grow the finer
Tinds. 1In this matter, as m many others, the rulbivator would
sbow himself quite altve to Yig own mierests, and be maoy be very
well trusted to do what pays b best
Tha preseces 340 Tnere may, however, be some fear that if there were a
taeter  ondden demand for Siver cotion the ranpet womld not hove the seed
fav growing the cop  Therefove, I regard with favour & proposat
made by Mr. Ozanne, to grow and to perpetuate a cortam guantity
of pure seed of some of the better varteires, such as baws and pars,
which are still known ia Beray
Tiwe 13 F wlon senane vaww doe sabla fa have gome recoge
" * cotton grown,
. . . tmttedly finer
vaneties, nithough merchants might be williog ¢o pay a Hhegher
price for them.
The musfortune a8 regards the ctlteator of the better Lunds of
cotton 1s, not only that there 1¢ po protection nfforded fo Iwm
whereby a certain name and batter price would be secured for his
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cotton, but that, through the system of obtaning seed cotton by
advanges on 1t from the grain merchant, a pure seed 18 not obtained
forie sowmng  The cotton pickers are always paid ¢z und, receve
g so much seed 1n return for then labour, they take the seed n
small lots to the gram merchant, who muxes alt the seed tozether,
and the eultivator buys back, not his puve seed, but a mized lot

Nhus the purity of a vanety becomes lost

‘The Cotton Presses wlirh are now distnbuted over the country Cotton Preses

are, 1t wounld appeat, responmble for a part of the eys.
tematic “mizing ” which goes on  The cotton 3s brought 1n,
cleaned, and pacled by the Prosses for transmission to Bombay and
other ports for shipment A Cotton Press which T saw at Jeypore
had pad all 1ts expenses in the first three yeas of 1ts existence.
The *¢ mixing » of cotton which goes on up country 1s due, 1n great

¢ Mizing * of

measure, to the fact that the merchants at Bombay and other poxts, etton

1nstead of purehasing direct, leave the execution of their commissiona
to native local traders, in whose bands 1s, therefore, the entire
manipulation of the cotton. 1f the merchants were to go up«
country themselves and purchasa direct from the producers, o better
state of things would prevail

Tt would be a mistake, however, to suppose that all the * mix~
g’ of cotton goes on up country, Oa the contrary, the Euros
pean merchant 3s_greatly to blame, and very much of the * mix~
g’ goes on at the ports of shipment, under the eye of the heads
of Luropean firms

341. The whole question of the adulteration of cotton 11 one the Theremeds vt

remedy for which seems to rest rather with thetrade than with”
agriculture, 1f there were a demand for long-stapled cotton, and
1f the t1ade were willing to gave more forit, the cultivator would
soon grow 1t , Lt so long asthe demand for cheap cotton 19 so
would be unwise to 1nterfera
1y to oblige the rasyat to grow

342 Dr. Watt estimates the total annual production of eotton ¢,

 of catton

PR - wt arc consumed sud cotion neeg,

’
| . .
1 bave spoken of cotton seed zs n focd for cattle, and have men.

tioned that 1t1s but hittle exported (se+ patagraph 127) Dr Watt
N 1 PR A A S R

prncipally to the

cotton seed available annually for export

Indsgo.
343 The cultivation of ndigo 1, perhaps mors than that of
Viraion ¢ e, ; -
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as yet, been specially directed to 1t, I have hittle doubt that 1t will
be found to possess properties simular to those already established in
the case of other L-guminose that hate been studied. Presuming
this to be the case, Wwo may have 1n this the explanation of the
continued cropping with mndigo that 1s such a remarkable feature ;m
,India It 1s not, 1 should pount out, & ’pamllel caseto that of con~ Compurisonwitn
: . N v "1s been clearly Soppme ™
- cultivation of
N g ot . ‘West Indies and
else\vhem‘ Tan these cases th.e ‘euntm‘\ut): e mn\mmf\e‘d hy_ the

Rothamsted, Mesers Lawes and Gilbert have grown wheat and
barley continuously for 60 years without change, by the aid of
artifieial manures, At Woburn, 1 myself have under ohservation
similar experiments waere these corn crops have been sown year
after year for 16 snccessive seasons, and still continue to yield an
undimimshed produce, The limit, o far as the practical farmer 18 proctiont limits,
concerned, is that of tha expense and tronble of keeping the land
clean, and of freemp 1t from the weeds which are the invanable
concomutant of these ecrops. These can best be got md of by
introducing & change of crop, snd by growing one the habus
and coltivation of which differ from those of the erop which
has preceded 1t, In this gense aroot crop may be termed a
@ cleaming ™ erop,
But though the case of ndigo 1s analogons in the respect Munuttog for
ST, 15 clear 2, it 1sgvery dlﬁarentpem tndigo.
1-));'{“1*’ WeLe treatment DBroadly, 1t may be said that the
e’aﬁl:t’ l.’.‘dlgo 18 1ndigo teelf, 1n the form of the refuse
;3 and leaves, termed seet, which ate removed from
&, Ofter ste?g::g has been done,  Artificial manures have
"a,“’a way 1n India, and where they have beon tried for indigo
22 7 % not clearly shown any compensating benefit, Even

7" <18 {er manures, such as hme, gypsum, mtro, etc, there 18
.x‘xdllnu s to their effieacy, Seet, on the other "hand, 1s

. Lo L . molsture-hn]dmg'pro-
I . « 13, that he has not

on and for s{ﬂxt on the land as he would hke,
'tton sced avair 'hon, aceordingly, 18 not av allostration of
D\(nsed with by means of heavy manuring,
n of its continuation may po«nblybefonm{
eh 1t ehares mith soma others of the Legpuminose,
343, The eu! 1 Th s
oy other crop, ‘{ntmolp henic mtmgenh T |Is ;pens uwp 8 very
tical than of o} mvestigation, for which India affords epecial

» the objects of
ateranta thedi indigo may thus be, and is, taken year after Chazpror
wm that a” change of cropping 12 msiun:“y”"""‘

‘ 17 -
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desirabls or even necewsary, This 1s termed o “rest” forths
land  Sumlar, though more serovs m resplt if not freely

sorm {Tylenchus devastatriz), swhose esterminanion ss best effected
by “starving it out,” m otber words, by growing i place of
the plover some erop on which the Tylenchue will not thuwve,
and 1o not repeating clover untl the pest has died ovt

Suntlarly, the indigo erop has its owa parhigglar » . 7
though thewr ,r'uages ate not 52 geveral as lo_prohy, 'Z‘;i‘,‘g,g&;.
tion of thecrop Caterpillars and a kind of cncl_mg cattla (e2e

which herrows in the ground, are ifs principal ene

A change of croppingr 15 the most effectunlL the
nd of the vpests, bof!? mseet and vegetable, w, ?;:3 beyxgen:
plant, nod which are more or less fostered byyous chapters
ofone and the same crop upon the Iand A €. in tillwg
vation 1s also benefimal to the sol, and the gl sny lows of
different 1 1t plant requirements to the preceggier ran has
dormant or non utilised constituents 1 the stged 1s carefully
of to the advantage of the new crop I belogy o ymproved”
cropping might be usefully followed 1 ndigo o caployed 1
much greater extent tham 1s now the case, 2o estate
expenditure of more manure  What has told anfy, "
the proctice 1s the anmety of the planter to get
asas possible out of the indigo cullivation, andi.ineq madeghieh w!
as great 2 breadth of Jand 1n mdigo as he canBed that they oo 000

347, Care 1°3hown 1 the selection belézw, the
respect the Burops @x:mterdoes not follow o™, the finer pp,

oo
are Enghsh wmerchas\at Cawnpore nnd el trator would

g made
thewr bosiess to sele®\and ‘se}l, :;'mq secét_ may be very perely &

planter 1n turn 15 ve~— -~ -+ wlzela
I
348. There 13, ot

thici-seeling or Vim-seeding 18 the o, WE  apro The e3pa

exists as to manwnng, except n the Ve a8 py oprmon
ndigo plant or a2z The seef water, or and poen quite
setthng tavks 1 which the finely divided It hasbeen
1gsometimes used on the Jand with g me swese 1310 the
t3 {s more often allowed o ron to waste, as 7 e stmosphen
falue bas yet to be demonstrated, and I o the Ietes
opuaton on the pant «thout ‘chemical e upoz $at
mental tral There  much différence ns.\ » 1 dregts
whether seef should by 1don the Jand ¢ 7

planter has lis own of what 15 bewt »od
gnolher daeputed quest: when the sew

v::n:ﬂghntem cart a1 strazght aws

ers prefer to lof % toapply at
s

%

™
the supplyfes a* the

P

-
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I have Leen on estates where 1t 18 the practice to collect bones,

to grind them 10 2 mill, and use them as manure; more often

they are collected, Lroken and bagged for export’ Thus, even

by ‘the Buropean planter, the value of bomes has not been

established, or, ratber, a betfer return can bs got by thesale

of the hones I have heen with a planter whose behef in the

sulphate of lime (gypsum) and other sulphates was almost

unbounded, also with another who thought that mtre was what

was wanted for indigo, whilst many more whom I met

ndiculed equally either 1dea But I never saw anywhere what

I wounld call a ““ comparative tral,’ conducted on a level umiform Negiect of
T-pece of land, mth portions marked off, one cultivated 1n one way ::g;ﬂ;“;:m

Weunu“‘ t way. ppose, for le, one plot

bol amsted,  the adjoiming one thinly; one mannred with seet

n:t’,ggl:l‘mgﬂ:“;:,the other with a thin dressing only, one on wiich

:)
similar experimer,

ind
L’nltl‘v‘;ﬂon

been poured, the other with the same volume of
only , one manured with fresh gees, the other with
after yerr for bped with bo- [ A '
undimimshed pro_gpe withont, .
concerned, 1 that) gy might

clean, and of frit, show what tcopo there 1s for enquwy m
concomutant of ¥ the cultivation of the indigo crop. The most
mtrodueing & clpom any planter was that he had tried this or
?‘“d coltivabion &ar, but ke could not see any bemefit from 1t
hae preceded 1t \rspeat the trial But I connot regard these as
cleanmng™ erop bials®  An expenment, to be a real one, muost
But thongn e ;lmrnchce’agmnst anotheti carned on side by

of reqy an umtlar ¢ as possible, and 1t muy have
that of -n:nunz, and ought to be l?epeah‘:d, before a %eﬁmze
only manare fun le come to, Tt 1s not that a large area 1s
10digo twigs/ that tbe sk of heavy outlay 1s neurred  For an
the vats 4l area, an ncre, or even half an acre of land would
made no walnd if every fild had such an area, and if
they have nothe *‘learning school” for future extension of
with eimpler moler practice, great benefit would result, and an
uncertanty asin to the many questions awmiting solution, But
known to {e bedfers to put n whole large arex under a so called
scts, whether } and to mnior nsh ond expence :n miving ot a
aceount of the vavy dreseing of seef, of bones, or other manure
possibly even Liprevioucly ascertmned bv any tmal on a small
perties”  What 1 scale whether it 15 Likely to succeed or not, 1f
83 much seef to pugld adopt the simple plan of maling com-
Indigo  coltepat™ @ gmall scale ot first, they would gan
rolation” bern d‘]’“ would repay the {rouble over and over
but the expl nmt’phme to applying the result to the larger
1o the Wwﬂwhm‘l‘)lmppcna 38, that” when the crop 1sready to
of nssimilating g t0ter thinks about s to get 1t carted home
1nteresting field ofa vats as soon as possible, and so the * expene
opportamities tothe wall Tlkmow only too well that this 1s
- o st expenmentssn England ns well anin India,
and the ndigo planter in no way differs from the average
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good Englhish farmer, whe, thaugh ke way be induced to start
and to watch an experrment while it 18 1 progrese, yet fails
at the last by not resping the produce separately and wetgh-
mg b, but allows ‘“estimate™ “or ““puess.work” to tahe the
place of ascertawned * fact,” and recorded result. I Lnow that
there are dufficulties to contend with, and that the separate resp-
ing and weighing at harvest ivolve trouble which comes at
the most swhward time, but I am equally certan that unti
planters will go o the frouble of seekng truth in the way
winch I have wndieated, npo definste progress will be made,
nor the mony questions affecting this tmportant mdusiry be
dectded
Ussaleed 349 If the remarks winch I have made apply to the cult
Hrinarssiarest vatron, summilar ones vught be made with ev?ez{ mor, force
jndga upon the manufacture of Intigo It 15 allowed on all ades,
even by the planters themselves, that the mannfacture, as ab
present condveted, 19 » mere “rule of thumb >’ one, and utteﬂ{
unscientific i character  So, wndeed, I found it €0 be, thoug!
i 13 0o easy matter fosay off hand how 1t shauld be altered
I saw enough to warmnt wme imn saying that there 15 ample
scope for mprovement, for instance, s the yeplacement of a
< rule of thumb ™’ wethod by a strictly serentafic one, one, that 15,
m which the details of every step are thoroughly understood.
But, at the same time, I could see that it wonld not be done
by any one comung as 1 did and sumply throwing oub a sug-
gestion or two , but that it would requre the md of some
one who had made a thorough investigation of the whole
subject from the chemiea! sde, and who could stady esch
detail, ascertaming exactly what changes take place at eath
step, and then following these throughout until the final stage
18 reached  The same dufficulty which attends experument 1u
the field accompames expemment m the factory ‘There 18
the anxiely to geb on as quckly as possble, the mmpossibihiy
of checking sny process when i actual operakion and the
preference to contmne in kmown ways rather thanto run the
nsk of falure with new omes And so, I fear, 1t will sl
ways be, unirl some one lays humself out to cavefolly work at
the subject, and to experimentalise, so that the changes wiuch
take p{zwe and the condiftons which regulate these eh;x:n%ea
may be fully understood The planter 19 mot s man haturally
of » seientific turn of mund, and he does mot care to expen~
ment m direebions not understood by hun The same causes,
I regret to say, make hum, not unfreguently, the vichun of
the pretensions or persuasions of men who, with some smat-
tenng, perbaps, of scenhfic kpowledge, smduce hum o sdopt
this or that patented methed of ther own, assunug hm
that thereby he il distance fus brother-planters tn the guankty
and quality of hig out-tum. It 19 gurprisng what o eadiness
18 shown by the planters fo take np and to work for a fune the
mvention of some adventuring so called * chemust, ¥ sltbough
Krevxons efforts of the latter zmay be known to have Prov.
isastrous fulures. There 19 always some one ready to take on

Patents 1o
fod g0 maan
facture
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the new *fpatent process,” and to embark uponit, n the hope
that, out of the many plans that have been pub forward, one
at least must turn out a success, and that 1t will be his good fortune
to secure that one chance out of the hundred

If p mstead of endeavounng to gam an advantage
one over the other, would only combine together to have the
whole subject carefully worked out by » man of emnent
saientific standing and of known integniy, the result mught be
attended with enormous benefib to the whole ot the planting com.
munity, and the enquiry could be carmed out at an nfimtely
lower cost than 15 now expended by mndividual planters or tradieg
firms 1 abortive attempts to secure an advantage over thewr com-
petators,

850 To take some of the pomnts in dispute Itis still Pacting ot
unknown which 18 the best way to pack the bundles of indigo van
plant in the steeping vats , whether, for wstance they shoald
be tightly or loosely packed Some planters support one view,
others the oppomte, while many mamntan that the manner of
packing 18 quite immaterial  The kind of water which 1t 15 ad Eisdofwater
v:sablﬁ to use 13 another ‘matter fgr discusgion . It R a‘l‘gued, used.

& - r Al g a 3 .

egsential or even desirable The supetior quality of the *“ mark » of
a particular factory 13 frequently put down to the bied of water
used, and there 16 n general agreement that soft water 1s preferable
to hard, and that muddy, stagnant, or foul water 15 prejudicial to
the production of & good quahtyofmdize I bave hitle doubt
that the kind of water used 19 of material importance for soft and
hard waters bave very different extractive powwers  Bub 1t has stall
to be determined whether the matters capable of Lemg removed
from the indigo plant by the one hind of water and not by the
other are conducive to a larger or betler out turn or otherwise

The length of time which steepiug should octupy 13 another Duntimar
debated pomt. Some eay that the best colour 1sgot by short ¥
steeping, nud tlat though the quantity obtaiped may be less, the
Lest paying rosult 1s obta nable 1 this way Others will steep
for nmine to ten hours, or even for ss long a8 twelve and thirteen

urs

351, Over the question ns to wheth = the cut plant should be Trecuy

sleeped 1n water alone or with some ¢l emical re agent, a preat ©
deal of spoculation and s great deal of money have been expended,
and €0 far with Little result Tt 1s this stage which has been the
privapal feld for the iogenmty of the *1nventor”  The use of
nitre, smmonta, alum, carbolio acd, esustic toda, and oth
materals bas been brought forward, and each plan finds s

kS
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planter or other who is willing to_taledt up from time to tine,
although as to what the action of the ndded chemical is, thero i3
eomplete ignorance

Thevbestiog * 352, When we pass on to cousider the “ beating * process, the
¥ want of harmony between practice and theory 1s more than ever
appatent. The nccepted 1deas of ench are indeed 2lmost da-

metnically opposed. What 1s effected by “ beating * thondigo-con-

tatming hqued after it has been run off from the steoping.vatsis

very far from bemng known, and natil some one of high chemscal
attainments can work nt the subject, not mmply m the {aboratory,

but also 1n conjunctron with the actual manufactunng process, the

real solutton of the question will be very distant. The entre
manufacture, from the beginming to the end, 13 one which shoald

be wmtensely ectentific, and should proceed on the most definite hnes,

hstead of which 3t 15, ns T hive desenbed ¢, a © rule of thumb

procedure, To take a single instance. ‘The fime at which © beats

g ” should eease 1s determimed by o very rough test, the abject of

AR} . t o oLy T A -l! Af--—-'

Tius may serve as & rough ndieation, but is not more, and
onght to be replaced by a chemucalfest which would sndicate
more certanly whether o quantity of indigo was 'beng run to

waste or not
Thes boltng + 993 Afterthem” - 7, Tt Tl atingevat?
process and the supernatant . oly-diyided
wdigo or < fecula ... But, here
again, difference of of . ' be borled

once ouly, or fwice, and also as to the temperatare which it is best
to employ 1a borling.

The pratical 354, Dr Watt, w the able article which he has written on
andthechond indigo m the “ Diotionary of Economio Produets,” réviews fully
wared. the bearing of screntific mvestigation upon the manufacturing
process, and emphasises the fatlure to apply the former to the
latter. The mamn question, as to what ¢ beatung *" elfects, resolves
stself 1io that of whether predafi0p 18 produced sn the beating.vab
or whether the change 15 one of a putely meckanzeal nature,

The colourng matter contawed m the indige plant 1s a soluble
glucoside termed rndican, which, on maceration of the plant with
water, ia converted into 1adrgo-blue, sod this latter, on fermenta.
t1on, 18 reduced to eadzgo-while.

The view of the practical man s that when the plant 13 steeped
w the vat, fermentation izkes place, sudigo-white 13 produced, and
1n bhe “ beating piacess ¥ this s oxulised black agam ta éndigo-tiue.
Cousequently, seversl palents bave been introdaced with the objeck

facil £ and ra dation, and they coneist
1 the addition of substances, such as mitre, 'nlk:heﬂ, L toﬂxe




Indigo. 263

converted into éndigo-blue. But if the liquid as it enters the
bentlng"vnt is already finely-divided gdmo -blus, there can be no
use in putting oxidising materials mto” the beatmf'-vnt, and the
chlun"e produced by the beating * mmst be o purely mechani-
oal one.

The chemist who has wm—keﬂ mnst at thig snb]ect is Schunck
in Germany, and he hag "1 ahda’ nt
either for the decomposi
plant, nor for the format BERRE :
see what good purpose * . s ' .
and possibly it may doh . . ° . -
cal science have led .
required at all, but that by simply macerating the plant Wlth water
or with a little acid, éndican is extracted and1s decomposed at once
into éndigosbl and an mdigo-sugnr, called 1ndigl What is
needed, therefore, is, not to assist, but to prevent fermentation the
efect of which wonld be to decompvsa the indige«dlneinto indigos
white, and necessitate its re-oxidation te éndsgo-blue, The process
of manufactare as now generally carrfed out Would appear to by
this latter one, and to compnse reazlly three stagss, viz., the forma.

tion of indigo-3l e, the ig6 |‘. , and the re-fon

N

version 1o 1 4', #lue, whereas the ch process would be n
single one, viz,, the formation of ndego-blue, and its retention in
this form by arresting fermentation,

355. It woula be of little use wereI to enter further into the dise Tue necersity
oussion of what takes place, but T have 2aid sufficient to show that :;’."{’J‘"Jmu
2t almost every stage of tho manufacturing process there is pn [otemeusce
absence of nn deﬁmto knowledge '1lns Lnowledge can only be

btained by t hemical science to the manufa¢turs,
In b:mily any other branch of. mdus{ry where chemmn! Processes

358 U‘ donbtedly thero are i ts which can bo effected Cuntisaciery
in connection with the system und‘er which indigo is cultivated, h,

Under the arsamixar systera {the one most genenally sdopted)
the planter takes a lease from the semiadar, and the raigal is

cutliion,

o~

.

5
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virtually a fenant of the planter, butis obliged to put a certain pro-
portion of iy holdwg under mndigo each year for sale to the
planter, ©

It must be acknowledged that indigo-growing under these con-
ditions 15 not sltogether a voluntary system op the part of the
rayat, He does not look on the mdigo ctop as hedoes on a food
crop ; there ;e not the snme inducement for him fo grow s good
e bome Y e fhe e, esther for a fall-erop or for

the actual yield, The raspal’s
. to guve his worst land for grow-
mg mdigo, whilst the planter’s m 15 to get the hest land,

On the other hand, the plenter has his own Ailficulties
wstance, he has a large capital d i s manufact
plant, winle he 1 haself placed to a great extentin the semindar’s
e R R ” e " has o meeb the

- tF * acrop under the

- et H ,  that of pur-

chasmg the plant “from the razgat by the bundle {the ARusks sys-
tem) he mught not get suthorent crop.

The prevathng s) stem, 1t 18 right to say, 15 not a creation of
the English planter, he fonnd 1t existing when he came, and has
simply contioued at,

Lastly, all alike, whethee planter, semendar, or rasgaf, suffer
from the non-existence of » proper Record of Rights, sn which the
areas of holdings and the rents charged should be clearly defined.

For
o

Zea,
857, 1 took the opportumty afforded by my travels, of seeing
something of tea culttvation both 1o the Neighernes and at

Darjeshing
L o« cde Thadbar £ LI -

Ten,

IR, R R S P N I
of top hurrted a nature to enable me to do more than get a general
msightanto some of the quesbions which ave wmting for solubion,

Unsettied poiwts 358, There appears to be still & good deal of sgnorance as to the
fatolitation olovation best suted fo tea culbivation, Thus, m the Neilgherses,
bl s meang 4 = o el while m the

o . ’y- In the Dar-
i. . :

Then, 1 1espect of the sosl, little 13 known 8s {0 1ts requarements
In the Nedgherr , ¢ et N son to beleve
that » defiesene . Ve also, has had

to do with the d& . On almost all
sides there 15 but httle known about manures, even aboat those
which are svailable, such as oif cake and boves; the diffesent ail
cales are eclassed together just as 3f they were the same and of
equal valus, at has not been estabhshed whether hones are ﬂBeflﬂll
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whether g ing 15 advant and _still less on which
lands the systems should be or need not be employed. The 1oflu.
ence of particular fertihisers, sach as mtre or other potash-contaimng

, or else of phosphatic or mtrog upon the
quantity and quahty of the tea 13 not defimately known, In regard
even to tillage there are questions, for example, as to what depth
of soil should be turned wp, whether the land shonld be left in
clods or be tilled finely, how far dranage 1s reqmaite, otc.

859 The same kind of difficulties are met with 1n the manu- usactitea pornts
facture of tea, and the delicate processes of drying, witherng, roll- 134 |
ng, fermen;mg, ﬁ{mg, ete ; ore carnied on with an almosk entire
ig he \

of t pes which take place at each stage,
S (Rl N . T on
- . . . . hered

. . - leaf
at the different stages are closely watched and taken as a gde,
but this1s very different to knowing exactly what does take place,
and how to regulate each operation, soas to produce the best result.

360. Another field of enqury consists 1n the study of the lasect sndother
wnsect and other ravages to which the tea plant 1s exposed, and 1w "™
devising means for combating them,

The *“red spder”’ (Tefranychus bsculatus) and the ¢ tea bug ”’
(llelopeltss thetonora) ate the maim 1mseet pests, and, as yet, no sue-
cessful way of preventing their attacks has been found Mr, Wood-
Mason 1n particvlar has given a great deal of attention to the
study of the work of theseinsects At Darjeeling 1 found that
‘¢ sulphuning ’ was largely made use of lo guard aganst ¢ red
spider,” butit was an expensive process, costing qmte Rs. 20 an
acre.

361 1t s an achnowledgment of the importance of screntific sppoiatment of
mquiry 1 conueution with the cultivation and manufacture of ten, Shenitty
that the Indian Tea Association have commenced a definito line of Auscistion

dufing the first year, this bas had to do with en tiniés as to the

soils, cultivation, and manunng of the tea plant. 1t 18 now pro-

sed to continue them for obe year more, but more epeannlly to
evote tagation to the £ of tea

I am far from saying that an enquiry lasting over 2} years ThetamSdency
will not be producl\\ye e% some good,qhutyl am degmdedl) of apimon * ¢ 17
that the time 18 far too short to allaw of the solution of any but a
fow of the many problems wluch have been shetched out for dea-
sion. It acems a mty that an enquiry affccting an industry of such
importance and representing so much capital as the tea trade
possesses, should bo limited to 6o short a term \ .

The first thing that a man coming out to take up a work of Frper mettat
this nature must do, 15, not to make discovenes off-hand or to in. ©f =3vm
vent theories, but to make limself thoroughly conversant with
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wht hag been dahe before, both m the eultivation and 1 the manus
faetmte I 19 only affer this that he ean be expected to usefnlly
apply his scientific knowledge to the dctual defanls Thisasa
woth, not of n year or bwo, but of several years, and 16 pecessanly
weolves patient work and patient watting, though sooner or later
1 am sure that the mdustry will reap the benefit, as others have
done which have made use of the application of serence to practics

Coffes

862 My tour took me through some of the coffee growing
distriets of Coozg and Mysore, and, bosdes meeting a number of
planters, I stayed some tume with Mr B H Elhot on Ius coffee
estate at Barfelunhulla, Mungerahad, where I had o good opportus
iy of learmng about ths mguséry

As compared with e, the wndusiry 12 2 xuch sumpler one, for
the manufacture does not mvolve the carefal mompulation that W
requistte with tea, but the actual cultivation 15 & matter of equal
wmportauce 1 each ease

363 I may buefly soy that the sume questions whioh I have
alluded €0 as being still mn dispute as regards the cultrvation of tea,
present themselees when dealing with coffee growing

Thsimportant matters of elevation, aspect, and shade, are by no
means determyuned, not are they attended to as they ought to” be
The nature and reqrurements of the soif have not been sufficiently
studied, whilst there s much to learn in regard {o manures, therr
ase and zelabive values  Lastly, thero are diseases and wnjunes fo
whch the eoffes plant 19 lable, bat which have not yet been success
fully combated

A smtable elovation, as m the case of tea, would seew o have
much to do with the successful culbivation, though along mith it
must be taken the consideration of rmnfall The Bartclunhulla
estate1s abomt 3 000 feet above sea lavel, aud the rawfall 1e from
90 to 100 inches, but at Messrs Cannou’s estate, where coffee of
the lu%hest repute 13 grown, the elevation 15 4,500 feet and the
ramnfall 12 only 60 wnches

The hand of snl, or rather, its ear’hq/ﬁ:;tory, 18 o point of the
1}‘ ‘gc;n es& mportance  If the k33" hos previcusly beeo rild {oregt
nd, thanned or the parpesynf growing coffes, 1t 18 Likely to do
well, butaf st be that whichfy o'y eore been ander caltivation, moze
cspeeially of the class hngzl "o tomp cultweation (in whieh the
!:xéa ,if b 93"’,“ by oy ﬁi \‘xg Jown the woad, eetting fire to the vege-
naeazm]y' sl;nm::; ing crops withou manure of any kind) 1t 33 not

The t:nfm:sb e

Maw 46 Sspect sty be stadied

Egnﬁe“lfoth [ﬁle presence of ghade wad the kind of shado gmvx]dtf
are most cssential pomts Perhaps sothung affecting tf 5 zude
vatson of coffee smpressed mo more than the imporfance of ska
T bave been over estates whera shado has been attended to, Exm
T bave notwed the healthy snd natural growth of the bushes

chiefly o the malber of shade,
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1T have also'buen to other estates where shade has heen neglected
and dependence has been placed upon heavy manuring. The
Dintharatatthr i e I S 3 M e PR

N L}

' Y

5
of shoots all up the stem. ‘Lbe indication of a good bush 1s, on the
contrary, the healthy prowth of new wood on the branches to form
the frmt-};earing branches ofv the year to come, I have Little doubt
e e o AR TR TR

- ) . .=
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H Loh - o,

and be so armuged as chiefly to protect the plant from the sun at
every point duting the hours when it isat its fiercest. It
recognised that trees differ very much in their suitability ag shade-
givers, While some supply but Little leaf deposit; for renewing the
soil and ‘spread out their roots alo‘ng the‘surfaCe of the ground,

IS ] P

their place. -
The mechameal cultivation of tho soil must be closely attended Timsgs,
to, for 1t must be kept constantly stirred and not bo allowed to get
hard. Ta go on the land when it is wet is certan to do great harm.
Perfect drainage is of the highest importance.  Holes ealled ¢ reno-
vation pits ”’ are dug on slomng ground n order to hold up the 501l “ Reovattey
nnd prevent it from bewmg wa‘shet}’ away bylt.bc heavy rains i the Pt
cbe T L o LE L

PR

work, and the - S !

which, in the¢ == - . CREI]

cnt aeross and oot e

think that then EELE .

enryimonder&c v+ 'L . et s

tice to regard these pits A moans of bringing the subsoil to the .

wurface; ns well ns of eatetung nny wash, or of holdiag vegetable
matter. 1€ by no means follows that 1t is always aa advantage to  ~
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growmng thie crop for some time, the produce dechines males
rally, and 1t 19 clesr that consideration ought fo bo tarmed fo
the “manurial porat of wiew of the culfavalon, a subject which
op Lo now has been guite neglected.

Tolacco,

867. The cultivation of tobacco s one om wnhich great
eare 18 bestowed  Luke opiam and sugar-cane, the crop camnes
with 1t considersble profits, but it 19 almoss entirely growa
npon good land nnd where both mannre and water are avatable,
Spesking gererally, the erop 15 grown m rotatwn with otber
crops, batit isnet wmussal in some parts to grow tobacco yesr
after yewr on the same land In Gugardy (Bombag) and Sind
3t 1 the common opinson that the quality of tobacco 18 much
mproved by the contmuous growth of st for many years on the
tame spot, and felds ean be powted oot which have produced
tobacco for 40 years and more, and are specually nmoted, the
produce often fotching quite “fancy pmees Manure 1, of
course, used lavishlj. Bot this continuous growth of tabacco
m certan districts 15 remnrkable, and well deserves mvestigation,
asmuzh ag 1 other parts, for example, Khdndesh apd Belgaum
{where the produce 35 also good), the exltivators will not take
o tolacco crop oftener than once in ten years, alleging as the
zeason the mpossibility otherwise of keeping down the parasite
{Orobanche Nicotians), which sfectsthe plant so semously (se¢
Inter on, paragraph §72) Tobaceo 15 grown prineipaliy as 3
tegarden® Qumgoted by wells) crop, bLut sometimes also asa
“dry” (unsrmgated) erop, the seed bed enly bemng watered
by hand I have imstrnced the preference of the prower of
tobaceo for pachoular kinds of nater, and mn paragraph 93 1 bave
given on amalyms of @ well water which had the reputation of
being spectslly smited to thecrop I also mentioned sn poragraph
159 that ' eome parte 11 the enstom to sproad round the
plants earth which 15 ympregnated with mitre

So far as the cultivation goes, I see mothmng 1 which the
raryat con amprove, for, hke other "gmden " grops, tobacco
19 ene over whieh no trouble s spared It mey be posatle
to get better wformantion as to the effect produged vy watures
of variovs londs, such as cattle manure, mtre, ol caka refuse,
ete, upon the quantity and quahty of the leaf, but this will hardéy
be the caso so lonp as the Native usos hug present erade methods
of curmg  When, however, as 18 now begioning fo be done 1
Madras, private firms turn their attention vo the proper manue
facture of tobaccoand ecigars, there will be the eall for gmdmg
the culfivation also 10 the most favourable direction

368, In Guywdt (Bombay) a great de lof fobaceo 15 grown
At Nadiad I met Rax Bahadur Becherdns Vihandas Deear, s
wost enhghtened and leading  agriculturist, who has piven 2
great deal of attention and also money m attempts to ymprove

Fimentant tho protng und the sunng of fobacon, At the farm of the

adiad  Agricaltural Associstion, of wiieh Mr Becherdae
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4o —-= experiments have been earmed
. order to find the manure best
ws, the effect of the following
manures was being tried at the fime of my visit . cow-dung, goats®
droppings, castor cake, saltpetre, and tannery refuse  The general
conclusions obtained thus far are, that saltpetre gives the largest
yield, but does not produce a tobacco which 18 relished, and that
for quantity and quahty together, the best results_are given by
the goats'-droppings and by the tanuvery refure Mr, Becherdas
Desay, 1o addition, has cultivated tobacco on alarge farm near
Nadiad, and hae endeavoured to introduce the pioduce 1oto the
European market. Though the tobacco is pronounced by experts
et T W - eable 1n
v Ty ) ** " echerdas
n . . o * without
. ) swing ox
in the currog. Tinally, hehas had to give up the attempt to
create a European sale for the tobacco.

369. Ouring of tobaceo as conducted by the Natve i dono 1n a Natirs method
very primitive way.* The leaver are not remoted one by one when tovacco
ready for picking, but, after a few spots have begun to appear on
the lower leaves, the entire plant 1s eut off ¢lose to the ground,
and 18 loft exposed to the mght dew, Next day the plants ore
arranged 1n small errcular heaps, sbout two feet igh, with the
stalks ontwards, At the close of the day the heaps are ojcned,
and the leaves are spread out for the might, The next day they
are heaped agan, and so on until after about five days they bepin
to turn yellow. Then the plants are hung upon henzunh\{ polos
for 15 to 20 days, the stalls being pressed close to each other
After this the leaves are again pached 1n square heaps, ond these
beaps are opened and re-packed every two or thres days ‘lhe
leaves begin then to sweat and finally to turn blac This
blaek 18 o s1gn of fermentation being fimshed, and the leaves
a10 then stnpped off the stalk and tied up in bundles and baled
Often, crude molasses (Fagrs) and water are sprinkled on the
lenves after fermentation 18 over,

370, This process of cunng 19 evidently & very crude one improrement is
and sdmits of very great improvement The cunng of tobaceo oriex
reqmres svery stago to bo carefully watched, the temporatore to
be observed, and fermentation to be indnced or checked nt the
exact pomt which expenience has determined as beingr best, Every
lesf 1ndeed should bs treated ns a umt by itself, and not simply as
one of many leaves compnising a bundle or heap. But 1t cannot
Lo exgectcd that the Natiee cultivator will ever bo able to do mueh
more in thie direction than ho has done, and, wherever a better
Tenf is required, tt will have to be obtmived throuzh the establish.
ment of separate cuning-plsces, such as those which have been

+ This deserition 1o taken from & Rerort 1y Me 3, C Y
lmw.u:;mmmmmmm-n. et by . Cace, of Madnn (Duletin Moy 4,
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started sn the Madras Presrdency, and wiich will be under the
care of practised * experts
371. Endeavours have boen made by Messrs Begg, Dunlop, &
Co at Pusa m Tichoot, and alse at Gbazpay, North-\t eet Proy-
1nces, to establish tobmeco growing sod manufacture for the
market derable sdvance has been made upon
native methods, but it cannot be smad thet the wndertakipg has
10 exther casc been successfal A foe or even fair quality of leaf
has uat as yeb been produced, though whether the soil, the chmate,
or the ennng, bas been at fanlt bas not been nccertamned The
faslure to grow a bigh clacs leaf 1 the above places and alsom
Guyarft, may be due partly to the smi but more probably to the
chmate which 15 not sufficiently umform thronghont the year,
bat extubits extremes of dryness and of wet at different periods
Tor thiy reason the more regular warmth wet with 1 Southern
Madras and the greater freedom from extreme conditions may
account for the larger measure of suscess which has attended the
efforts 1 that Presd to establish the 7 on an
mmproved basis and with the assistance of expert knowledge from
other countries The prospecte of the mdustry i Southern India
are deadedly encourgrang

372, The tobaceo plant bhas a great ememy in the Orobenche
Nicotrana or “ Bodu,* s vegetable parasite whieh grows out from
the root-stock of the plant, It 15 an annual, but the seed 1
readily propagated avd 1s hard to get nd of It 1s very certun
that 1 attacks weakly plants by preference, and that 2t ocenrs
on poor rather than on nch sal The only way to effectually
remove 1t 38 10 detach 1t from the tobaceo plant before the seeding
of the parasite has begun  Being an anoual it &wrapamhon may
thus be prevented Thorough hoewng of the land 15 very neces-
sary, and careful culfavation 15 entd to heep 1t down (see pata~
graph 567)

Flag and Sute

873 Flax or hinseed 15 grown 1w Indra entirely for the sabe
of the seed, and not for the fibre Indeed, experiments which
have been made would seem to potat ta the ordisry knsced of
the country bemg best adapted as an oil-giving and vot as a
fibre yielding plant Tt bas been nrged that considerable tme
P at 1 the preparat of fibre Doth from the hmseed
plant and from son hemp (Crofalarie suncea, which s not
really s hemp st all} conld be effected if men skuilled 1o the

£ could be obtamwed from other countries to teseh
the Natiwe how fo dress the fibre But more than ihus 18
wvolved, It would, Arstly, have to be ascertarned what
kind of sead 18 the one hest caleslated to produce n g
fibre rather than seed, aud, secondly, the method of cultiva~
tion would have to be altersd. In order to produce fibre, the
plant must be sown thichly so ns to grow tall and upnight and
not short and bushy, as 1s the cise at pressnt Lurthen
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wOwl, Lot suluw was suuau G Llauva wu Biuoy, Glu Wolid 1o
giow properly, When tried as & ramy-season ciop, Mr, Ozanne
found that 1t would not stand much wet, owing to 1ts hability to a
Lind of ““rust,” and when tnied as a cold.weather crop 1t proved
to be exceedingly delicate. Again, the preparation of flax kibre 12
much harder than that of either the gan_hemp or of jute, and 1t
needs skilled supervision and the employment of an ¥ expert ” 1n
flax d g ut the p pal obj 18 that 1t 15 1mpossibl
to) grow sced and fibie on the same plant, if seed be desired,
the hbre must be sacuificed, and vrce tersd.  As long, therefore, as
the cultivator gets a good profit by selling the seed he 1s nat Iikely
t0 11k the production of fibre, and 1f he 15 wanted to giow flax 1t
must be made worth s wlile to do so.

Even as regards sar hemp (the preparation of which for fibre
1s easier than that of flax), its place as a tibre has beon vntually
taken Ly jute

374. At Seryjzunge 1u Eastern Beogal T had the opportumty Juts
of seerng the cultivation of jute, and also its preparation nnd manu.
foctvie  ‘The damp hiot climate that prevails here espeeially favours
the erop, and, masmuch as 1t 18mostly cultivated on rich mundated
land winch is constantly silt renewed, there 1s little need of manur-
g, as a rule.  Oceasonally cow-dung 1s used, or a pulse-crop 1s
fed off previonsly to sowing the jute.

Silk. s

375. The decline of the Bengal stk industry 1s believed to be
in gieat measure due to the spread of certain diseases amoug silke
worms, ‘The worst of the<e 18 known ne pebrine, and so serious
have been its 1avages that an effort was made a few yeara back to
mvehigate 1ts nature and the means of prevention, Mr N G,
Mookerjee, 0* ** e o'T el
to Lurope 10 . . . .
tized 1 Italy R . .
with the sy stem intrcduced by M Pasteur, of exammuning micros-
copically the moths intended for laying the eggs or ““send,” ne they
arc termed  The cz2s of any moths which are found 1o be affected
with diseaco are rejected, and only healthy *“eied” 18 hept  Itwas
hoped 1n this way to establich o pure 1ace of milhvorm free from
N * * ‘“geedd ”? to stllworm.rearcre

tral *geed-station” was sube

. .

It must be acknowledged, however, that th wark Lias not Leen

altogetber satifactory, and the steps taben n Indis have tot Lwen
Is
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Buccessful jn perpeturting sillsvorms swhich are free from disease,
at least w the silk districts of Bengal, Mr Mookerjee, who hag
had charge of tho expeniments, bas been able to resr mlhworms
free from disease 0 places such as Debra Dun which are far
removed from the el distriets, but as goon as the seed 1s remaved
to the el districts of Bengal pebrine appears and 1t 15 no longer

possibla to heep pure *“seed ™

Gram clean Grasn-cleaning,
id 376. The export of wheat and oilsceds from India bas in~
troduced 1mportaet conniderations as to the cleaming of gram and

seeds, and on these I wish to tonch

Indian wheat has, without doubt, acquired a2 name for beng
“dirty * and of bemng inferor te the Canadian and Amercan
wheats put upon the Loghsh marhet, It 1s stated that a cons

comtlnot  s1derable amount of earth, and of soeds other than wheat, come
Tngwawheat gith the grate, aod that this ‘e 1 - Tihe
delivenies after thewr arnval 1 dnn
wheat has to be washed, partly - heat
bewng very hard}, and partly sa as to get rid of the earth and dirt
which are mvanably found sleng with 36 A lower price con-
sequently rules for Indun wheat, 1nd many mllers who wonld be
willing to purchase 1b are hept bach from downg so by reacon of
the expense imvolved 1 providing special appliances for cleamng
the gran

Trepasuotails 377 It has been customary to sell Inlin wheat on the basis
of us containing a certain smount of impurities, the exact amonunt
varying with the place of export and the tsme of year when export
takes place, In the case of Calentta wheat, 5 per cent of mm-
puritres used to be allowed for ante monsoon stipments {presious
to 1st July), and 6 to 7 per cent for post-monsoon shipments (after
1st July) * For Bombay wheat 5 somewhat lower percentsge, w2,
4 to 5 pev cent was allowed, but wheat fiom Karaclu was rechoned
as bemng mote impure than that from Chleutta or Bombay, aud the
aute monsoon season also extended to 80th September.

*  The causes of wheat bewmng shipped in thiz mmpure condition
were sllezed to be the wienor sultivation of the Indwn ratyat, the
habit he bag of growing wheat, not alone, but as a < mived ** crop,
and the imperfeat means at hus disposal for threshing out and
cleaning the grawn It was argued that as the cultivator threshes
s corn by treading it out upon 3o earthen foor with hus bullocks,
the earth must of necessity get mixed with 1t, besides this, that
the menns of stfting out foreszn seeds bemng erude, and the raiyal
baving no machinery for the purpoce, impurities anstng from the
crops grown along with the wheat must prevent a good clean
sample fiom being obtaned.

Hom futian 878, That a certam amount of foreign seeds and dut finds

Peduy " ° 1ts way iato Indian wheat from the above causesis undemable,
bat as I shall presently show, tlis does nob account for

-

e
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anything Lle the peresntages of “@iry’’ which 1t has been the
custom to fix. When first the export of wheat begat to assume
aby conmiderable dimensions the purchase of shipmeuts was cone
ducted on the system of ¢ mutaal aflowances,” the buyers paying for
any superionty 1n cleanness shown above the arranged lumits and
the shippers paymg for any defimency  Samples of the different
€argoes wers subm Hnd anTaws sl n Waaland én tha Oaen Megds
Association for anal . "
thereby  Bub b .

that had been mad . P

wheat geaerally arrived in 50 clean a eondition that the buyers had
1n most cases to pay for the extra cleavness  They soon got tared
of doing thus, and accordingly dropped the aystem of mutual allow-
ances They resolved only to purchase wpon the bsis of "‘ faur average

Ao i J R e Panbaha

allowance'for any m!enor;ty shown, leaving the exact amount to be
settled by arvtration,

The resals of Yms achion soon made vseli apparent.  Induan
wheat, whieh up i1l then had been commng over clean, now began
to deteriorate, and the London or Laverpool buyer talhed loudly of
1t dirly *7 condition, aud nssgned thisas o reason for giving a
+lower price foi 1t than he would for Canadian, Amenecan, wnd other
wheals  DBnt the change in the character of Indiaa wheat was the
direct consequence of the Tinghsh buyer’s action, inasmuch
as the Indian shippers fioding that they no longer gota pesny,, .
more for wheat which they sent over clean than for that which sdutersion
hnd the full allowanes of 1mpunty, naturally took good care not to
ship sny wiieh had not the full amount of impurity  This bas fed
to & ddhiberato system of adulteration of wheat bemg prictised,
and, honever pure the grun may 9(’ when tteomes cff the cultnator’s
field, 1% 13 nlways made up fo ¥ fur average quahty * ns under~
stood 10 the Toghsh market, before 1t leaves the place of export

fma v o N © sported grun was stempts o
\ secare punty
. those interested Tuaus whest

. ; _  dwho hud been

efore Videouut Cross, the then Secretary of State for India, muck
valuable anformation upon the subject  Mewors  MeDoupali’s
enquinies chicited the facts tht not ooly was choan Indian wheat
dewirad, but that an extes price wonil be'y nl far at, and increased
use be found for 1t The desire of the nullers was that almsture
should be himuted by contract to 3 per cent.

Reports ant papera were fad before Parhament i 19648 and penrees
1839, and on May 5, 1557, \ tscount Crovs presided ut a Conference ittt

iSa



278 Agricalinral Industries and Leporis,

held at the Indin Office to conmder the question of Indian Whent
Impunties. In the course of his opemng address bis Lordstep
pointed out that no less than three milhon cwis, of dirt are ym-

Fcrted ever{ year with Indian wheat, and that this smplies o nse-
eas aud foolish expense.

The London Corn Tride Assocation on their part mamtamed
that the conditicn of Indian wheat was o nataral one, dug to the
methods of the rargat in cultivating and threshing, and that the
basis of 4 per cent of umpunty for Bombay and 5 per cent. for
Caleutta wheat waz aceepted by shippers as bewng the normal condi-
tion of wheat as grows  Shipment on o 8 per cent basty, they

intarned, would imply el g ot the place of expost, and would
necessitate Enghsh mullers paying a proportionately hugher price
which they would nat be fovnd wilhng to do.  The London Corn
Trade Association rased objections to selhing wheat on avalysss, (o
the game way that linsced 15 sold), and they deprecated Govern-
wment mterference 1n o trade matter which would gradually night
itself and effect the desired 1mprovement i time,

Fiews of The Lnverpool Corn Trade Associafion differed entirely from
Llveacl Corn the London Association, and saw no dificulty m fixiog a 2 per cevt
sico ¢ refraction’’ standard, at least for Bombay wheat , they beheved that
1f o 2 percent lumit were fixed :n Ingland, the wheat would soon
cowe from Tudin of the requred punty The term farr “average

quahty ’’ they felt, was a very elastic one

A pownt of conwderable tnportance was rused by mllers w the
Midlands and other inland counties of Lagland  They ponted out
the disadvantage they were at 1n having to pay not only for the
extra dirt, ete, coming from indwa to Londen, luverpool, or other
Enghsh ports, but that they bad to pay as well for its conveyance
at lngh rates along Enghsh radways  In this way the smaller
zllers and those inland were much preyudiced, for they could less
aiford than the Jarger mallers to put up the requisite machunery for
removing the tmpurities which hifd been deliberately put 1n, and for
which they bhad bad to pay extra carmage

16 was not fo be expected that any genesal agreement could
be come to at the Covference, when interests so divergent wore con~
cerned but, although a few lat%b mllers, who had already gone to
e expenss of setiveg wp epeaal machunery for dealng vath Indian
wheat were 1 favour of matiers remamng as they were, the
National Association of Butish and Ensh Millers, and mllers
generally, strongly urged that mpravement ought to be effected,
that wheat should be shipped cleaner, aud thas wilful ~dulteration
should be punished

Atiempts mads 380 In Tndw atself, coquines were made, and efforts were pnt
Bida o forward to wduces trade in clean wheat  The Reports of the
whexe Beugal Axriculturad Department showed that the unsatisfretory
Rengat state wn which wheat was exported was net due to the mfenor
Apmewiterat eultivation aud dressing wineh 1 rocened avem the 1 ipat, but that
Bepirmemt 4 joneloan wheat was fred the merchants owng to the action of

the buyers i Fugland, yontively dechned to give any bettor price

Viaws of milfers
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for it than for wheat with § per cent. of smpuribes, Mr. Fanucane,

Director of the Ben es that xa
Avgust 1887 the ° . 1o grow
wheat largely and uld get a
- ’ . rayaie advances
¢ . . whetat alone and

. e Pas alnmo v

agent of o leating wheat-ezporting firm, and that Ins servants wers
mstructed how to make hitle pellets ont of mud and water, which
wauld resemble wheat, and to mix 2 mounds of this earth with
every 100 maunds of gran whenever the wheal was found not to
contamn 5 per cent. of impanties,

381. The Bombay Chamber of Commerce hnve repeatedly Proposstsor
urged the London and Inverpool Corn Trade A f2009 £o accept forademe™
a baus of 2 per cent, of “ impunties,” and have ga1d that, twere 1t eree.
adopted, there would be no difficulty whatever wn getting any
quantify of wheat cleaned to that extent. To these proposals the
Taverpool Association scemed to be favourable, hut the London feplies ot
Association dechiwed to assent In place of 16 they proposed, i L wepoal Corn
November 1889 the followsng ** refraction’” hmte for ante-monsoon dsadsttoar
shipments 8 per ceot. for Bombay wheat, ¢ per cent for Calentta
wheat, and & percent for Karach: wheat Ofthese “ totalvmpur-
tties” ahout 14 percent was to *# bedirt ** *Somewhat higher per-
centages were fixed for postemonsoon shapments  The Liverpool
A tion jowned mn the dat In vma the Bombay
Chamber pointed out m reply that the analyses of Bombay wheat,
ne given by the Official Analyst of the London Cotn Trde
Assseiation, showed even less impunties than the latter Assorabion
proposed, but so the matter stands,

382, I was naturally desrous of forming my dependent cone ¥y ows enqut
clustons upon the question of clean wheat, nud  therefore made my ™
own enquines Mr John Marshall of the Bombay Chamberof Com-
soeree, Mr Washart (Cawopore), Mr H M Ross (Caleutta), and
others, Lindly gave me much wformation a3 to the practiees of the
trade but,in sdditson, when purswog my generat enqury up-cosntry,

YU ota e L SV Tem w alvgnly endl
1 ! N - . " ' wheat
B NP S ION
more

v aton,

P » each

* lam

Eng.
lish menbants really want to bave clean wheat, they have onfy
* The terms * Ut ™ focledes 100th, ¢XAT, ard wf eliaveons eed pents of A0 0a) bnoke vegg,
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to wmsist upon 1ts boing supplied, and st would at once be forth«
comng.

Any doubts that I may have had as to wilful adalteration of
wheat being practised were seb st rest by my sceing, as I was
passing Changa Manga railnay statwon (in the Puugab), a large
heap of wheat beng dehberately wixed with earth,  This nas
gowg on 1 full view of everyone.

383. My attention was nest directed to tammg how the
1mpurtties that are fonnd in wheat exported to England find ther
way nto the gran  Dor this purpose I endeavoured to find out
what the quality of wheat1s a3t Jeaves the threshing-floot of
the rargat, whether, 1n fact, 1t dees contan all the drrt that 16 has
Leen represented fo have, for instanece, the mnd from the threshing
floor, and the pram and other seeds from the * puxed ?” crops grows
with the wheat.

Accordingly, when staying at Crwnpore with Mr. Helderness,
Director of the Agneultaral Department of the North- {Vest Prov-
inees and Oudh, I obtamed through his Personal Assistant, Mr
Lachman Parshad, six samples of wheat which were taken, aceord-
ing to my detaled instructions, direet from the threshing-floors of
cultivators m the naghbourhood of Cawnpore, and just as the
wheat was about te be sent to the nearest fazer for sale  The
wheat was avcordingly 1 the state that 1t left the cultivator, and
as it passed mto -the hands of the local traders for transmission
to agents of the large wheat-exporting firms, and for subsequent
despateh to the port of shipment.

The heaps of wheat as they lay on the threshung-floor, ready
for removal and sale, svere carefully sampled by turning each over
and drawing from it handfuls from dilferent parts, tusning 1t over
azae and talang fresh handfuls, and so on, until an average of the
wnole was obtaned, which, by subsequent division and sab-division,
nas reduced io o lesser bulk. The final samples were sent to me
and the separation of the wheat and the 1mpuntics was carned oub
m 1y presence, the results of the separation were as followsi—
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Mcchanieal Analyses of Samples of Wheat taken from Threshing.
floors of Cultivators in the Cawnpore District,

Tusenrnng .
Comen
Ao Visor Gram xod n-m,('{m.« r.r.(')smu Totsl \v:‘n
other L nlues | Tmmatore | Weed soelr
with Large |  Whea and Ve | Tmpurittes
Earth ete ey
Der cent | Percent | Percent | Per cent |Per cent
1 | Bunapor o - —_ —_ 15 9983
3 | Cawopore .| 36 118 24 177 | o823
3 j Gotaya . . 20 184 21 178 0822
4 | Likhenpor 16 172 28 218 o784
5 | Dawatpar .| — <8 03 g1 | eves
G | Nawabganj - 11 12 e 087y
Average of s1x samples . . . 130 2870
Notz=ln 1 Thia gymnta wus sxeanHonalle (lasn gnd dha tmn Hfeg wavo

Other details of the Analyses are grven 1 Appendix N,

From my owh inqmries, therefore, I am convinced that the
wheat, as 1t leaves the rasyal’s threshimg-floor, contams only
about 1} per cent, of anything but wheat, and that thero would
be no diffienlly whatever 1n supplying clean wheat on a bams
of 2 per cent. *“refraction,” 1f only 1t were wanted,

There 13 another significant feature, namely, that if the
earth tbat 1s so mach complaned of came from the threshmg.
floor, 1t would much more probably be the fine ¢rushed earth
and not the small lumps which are so generally found m 1m-
ported wheat, The case of wheat 1s different to that of linseed,
jor, while the latter 15 gemerslly pulled up by the roots along
\vxthdthelr adhenng earth, wheat 1s, a3 a rule, est and wot
pulled,

384. The charge agmnst the rargaf, that be sends dirly ryrormrve
wheat nto the marlet s, accordmgly, not substantiated, What ip whieh 7
really happens 1s, I believe, that the traders or middlemen 1o toata®
between the enltivator and the exporter all have thew profit ™
to male out of the wheat as 1t passes down to the place of
export This they do, as I mysell saw being done at Chapga
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Mangr station, by mixing erth or forefon seede with the
whent, The middlemen fahe good care twal the cultivators
seod them the wheat clean, otherwice they woald not be able
to make thew own profit cut of 16, and 1f the reryat delivered
the wheat to them dirty they would refuse to take 3t Baos,
ag the groin passes on from hand to hand, each man males bus
Iittle profit by mixipg other matemal with st, and finally 1t
reaches tbe place of export, here i 15 made upaccordmg to
the requirements of the trade with each country, and thus m
the case of wheat cent to England, the 5 or 6 per cont of
impunty, necessitated prmanly by the action of the London
Corn Tride Assoenatin, 15 giadaally added, shipped to England,
and on ats arnval has all to be taken out agam,

That this 13 what really takes plice was forced wvpon me
shil more strongly by an examnation which 1 made of a
sample of whent tihen from a bulh m Ciwnpore market,
exposed for sale these. Tius bulh I saw myself, and bad a
large sample of 1t drawn, and the mapunties were sifted out
and weghed w my presence  The results were —

Per cent.
Anatyaie of Clean wheat . . . . 9637
Thoabom arley . . . . . 88
warket Gram, daf, and other pulses . 156 363
Small barley and choff . . 44
Rape, untipe wheat, earth, ete, . 79
100 00

Thia wheat was of the deseniptron knowen 18 “ No, 2 Clab *

A moticeable difference 13 found between the amount of xm-
purities 1 the sample from Cawnpore market sod that in the
samples from the cultivators’ threshing floors 1 the surronnd-
1wy distiiet This tends fo support the view which T bave
etpressed, that the mpnrities find thew way i as the wheat
passes from hand {0 hand

1 found also that at Cawnpore the refuss from the fSour mulls
1 the town had « substantial value 1n the masket

The lault ea 385 I lay the blame for the impunty of Indian wheat
TanmRamt et upon the raryaf, nor yet upon the exporter, but upon the
home bayer, as represented by the London Corn Trade Assoria~
tion sn partieslar  The bome buyer doer nof want to have
pure wheat 1f wheat were sold on the baus of abeolute
punty, this would lead to wmore arbitration upon sampiles, and
aho indaws.  Would mummse speculatian, If a margm of 4 or 5 per cent
meststokesp  Of amp ity 13 gaven, the buyer will look at 4 sample and
Pawrreent judge very fuurly whether st has 3 per cent of admixture or
more than this, but 2f the baas of sale were “absolnte
panty,’ or else 1 per ecent of uwpanty, thera would constantly
be arbutration as to the exact amount, avd the buyer, mat
of as now getrmg a delivery sometimes better than usual, and
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beng able {o rescll st at an_advantage, would have the element
«F speculation removed and only bo :ble to scll on the certibed
qualitv,

The presence of admixtire i In'ian wheat Leeps its price
Tlow that of Cunmndiun and other wheats, and thereby offrs
the inducement of a lower price to buyers, and jromotes
speculation  So long aa the term “far average qualty ”1s
retatncd, the meanmmng to be attached 10 3t wall be a very elastie
one *

Undoubtedly, too, not only are the merchants opposed to any
change 1n the exsting practice, but there are also large millers
fo whose interest 1t 18 to Leep Indian wheat ““dirty.”’ They
liave put up extensive and costly maclunery purposely to enable
them to deal with Indian wheat, and, bemng able to buy the
Iatter at the lower quotation, they sccurc an advantage over
their smaller risals who cannet go to the same imtial outlay.
386 It has been suggested that if the ¢‘clevator’” system, iy etevatar
whichismm  ~ = %=+ =1 =T eno were to beintroduced o o
into India, . - ulh and be graded at
the differe sell according to its
ascertmned quality
Bat there are difficulties which male the system inapphieable 5 \nneavtoto
to India  Arart from the undesirability of subs dising, as hasInds
been suggested, any private firm for a term of years to carry this
scheme out, and apart from the impossibility of Government taking
n hand the whale wheat trade of the country, there are consider~
ations a2s to the nature and methods of cultivation which place
Indian wheat on a different footing to that of other countries In
the first place, Indian wheat will not Zeep for any length of time,
but 13 lLable to the attacks of weewil, 1t 13 thus much better
swted for bagging than for keeping and selling 1n bulk  Secondly,
the number of different kinds ot wheat grown 19 so large, and the
sndividual areas over which they are distributed are so small, that
to grade these numerons small lots would be a difficult 1f not
impracticable task. In America and i Russia, for mstance, we
should find one s * N
but m India the
field, another in
AlL

nb of country,
e kind 1n one

wheat there
g some thirty different deseriptions of wheat are send
from India to Europe .

387. The real remedy for the condition of Indian wheat will Tae remedyto
be found 1n the abolition of fixed rates of “refraction ** As long 2!} s
a3 these are mantaned the exporters will work up to them [but 1f refraction
the English buyers say that they must have clean wheat 1t will be
speedily fortheormng  France ~ and Italy have both refused to
recerve dirty wheat from India, and the con<equence 18 that they
have 1t sent to them clean  Russian barley 15 sold on a basis of
3 per cent of impunty,and this plan works quie smoothly
‘When clean hinseed was msisted uwpon by Caleutta merchants the
rasyafs up country soon began fo sereen it and to deliver 1t clean
At one time the same difficnlties that exist with wheat occurred
a's0 with rice, but these have been now removed, and nce 1s sold
on a “pure * basig

Ll
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The same might be readily done with wheat 1f the trade seally
wanted to have st clean.

Leg stahon war T, however, the trade are not willing fo set the practice mght

bemeerdrs  {homselies, there only remsins the enforcement of lenslation
fo obhige the sale of wheat on a  pure”” bass, and to make 1t o
penal offence to adulterate wheat, or to export or trade m
adulterated wheat,

The trade, aud w partienlar the Londen Cord Trade, have the
rawer of remedying this themselies, but they have showa kitle
dspositron to doit, and 1t 15, T thank, time thaf stronger measures
should be taken to oblige them to put the Indwn wheat trade
upon an bonest basis,

ens ed Tenseed,

388. My wnquines on the matter of gram-cleamng extevded
to hoseed as well as to wheat

At me 3 the Central
Pre ' . tlement Officer uf
Da ‘s o b ruder’s (Commissioner of
Setuements and Agriculture, Central Provinces) staff, Most of
these samples were talen direct from the cullivators’ stores or
threshipg-floors, and in the manner desenibed before, The samples
were bronght by me to England, and the h 11 analyses
were performed xn my own laboratory  In Appendix O I give
the detmled results of sualyses of 89 samples collected from
dufferent dustricts,

Bechanteat The seed was first passed through a coarse sieve which retamed

ualwea st o all coarse earth and large seeds, then through a finer meve which

cutitos rebuned the husced, allowwg the fine earth and small seeds to

esblog eors pavs through  The amount of “siweved huseed” was thus
abtaned  Fnally, the sieved hnseed was haud-pscked, and every-
thing was removed that was not ““pure haseed.” The following
table gives the summary of the results —

Tapry XIV.

woros X . v

Pure Livreed [hand
I Y o Total Impurities,

Pers cegf Fer cn;ta.
18 ssmples from Bilaspor distriot - e 7
4 ,,p! w Bawar a . 2383 6068
¢ ., s  Jdubbulpore,, . 2581 418
2 » toh » . 81 _GD 8 gD
o, » Dagpue o, . 0570 42
Average from all dsstnicty . o4 12

Further details of the analyses are giren i Appendix O,
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To one sample m particular (No. 31 1n Appendix 0) I would rinsect ot Ramn
refer. This {s one from the Nagpnr district, and was fahen Brotben stre
at Messrs, Ralli Drothers’ store, or **godown, ’ from linsced
which had been brought 10 1n earts for sale at the ** godown,”

It gne—
Der cent Der cent
Coarso earth anl large seeds « 63
Fine earth and small sceds 118
Stalke, chafl, etc , remored by hand
prekg . . . . . 8
266
Total impurities . 2060
Pure linseed . . . 073t
100 00

The different ramples give ‘arying amounts of ympuuties,
but, on comparing the results with those obtaied n the case of
wheat, 1t will be noticed that the avernge mmount of impunt,
18 huigher when linseed 1a the erop Thisis but to be expected,
inaswmnch ns the lin eed 1s gencrally gathered by pulling up the
plant bodily with the 10:ts and adhering sail, also the foreign
seeds, shoit stalks, and chuff, are much harder to separite fiom
huseed than they are from wheat  Yet 1t would appear fiom the
results gien above that when the murchants nant well-clianed
seed, they can get 1t readily enough,

389, I ascertained at Bombay that the usual plan followed setnot of par
10 buyiog hoseed for expart 1s an follows —The seed 1s bought e snd
from the up~countiy 2atyats by the dealers, thelitter bring 1t tolveeed
Bombay or some other port and place 1t 1n the bezdr  An inter-
mediary called the muccadam buys the seed 1n the dazdr and cleans
1t, he bungs samples to the varous seed shippug firms, and
covenants with them to supply = certain amount like the sample,
of o defimite percentaze of punty and at a ceitan fixed price,
The hnseed 15 generally bought 1 Inha on a bass of 94 per eent,
purity, and 1s sold to buyets 1n London and elsewhere on a
baws of 96 per cent  The muccadam 1s responsible for the punty,
and 1f, on arnval in Englind, the seed 1s found, acecrding to the test
of the Oilseed Association to come out below guarantee, an allows
ance 18 made fou 1t, and the muccadam has to pay this to the
shipper  Butif the English buyer gets a seed ot bigher punts,
Le 1s not called on to pay for anything above the guarantee,
Accordingly, the shipper s chance the deduction being made for
N ' o 7 arenot to send any seed
hinseed was bought on
. . 1ng more for the eleaner
seed, ond bemng allowed fo: that wlich was less clean, This
clause, however, was elimnated by the home buyeis, and at onee
the quality of lnseed deterworated, as 1t was no longer to the
1terest of the exporter 1n India to yet pure seed.
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CONCLUSIONS,

390 The mprovemeunt of particular agricnltural industrics,
such as tlose connceted with sugar, ndigo, tea, coflee, tobacco,
etc, would benefit sgnculture generally But the carrying on of
these industries 19, s a rule, confined of nccesaity to certain part:-
cular localities, and cannot be indefinitely extended over the
country Improvement in ngneulture, through the modification
of differences in practice, con have, therefore, but hmted scope
1% 13 rather to a bettering of practice 1n each industry that atten.
tion must be directed

In sngar and fact | r, thero ave clenr
cases 1 which better methods are employed 1n some d than
i others, and 1t would be within the power of Agmneulinrl
Departments to extend the knowledge of the better practice It
18 very certawn that sugar cultivation might be very much extended,
and that by better ways of dealing with the canes and with
the expressed yuice the out tum of sugar might be larzely sncreased,
ond India become less d dent
sugar

upon the 1mp of forergn

Beyond the work which Agrmeultaral Department s can do1n
demonstrating the advantages of certain modes of cultivation and
of approved implements such as the iron sugar mill and the
shallow evaporating pan, there are numerous questions affectng
the production of sugar which can only be solved by the applica
tion of chemical science S0 much work 1s there to be done n
determuming the canses which influence the out tnrn of sugar, that
1t almost warrants the employment of a chemnst for this industry
alone

The 1ndigo industry 13 ome which pre.emimently ealls for
the asmstance of chemical knowledge, and for ts application
to the prouesses of the manufacture at every stage In per-
haps vo other industry where chemical processes are involved
1350 hitle koown of their nature or how they may be con-
trolled A slilled chenust should be set apart for thus work alone

CONCLUSIONS
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This s, however, a matter, not for Government, but for thosc
engaged 1 the indigo trade

The quality of Indian cotton 18 no doubt wfenor to what 1t
used to be, but the cause 19 the demand for cheapuess, and the
temedy 1s vob wath the razgat, nor with the Gaovernment, but witl
the trade, Tt 1s advisable that seed of the better vaneties of cotton
should be preserved m case of a demand ansing for them m the
future, also, 1t wonld be very desirablp to secure by recogmised
trade-marbs the various hinds of cotton which are grown, Govern-
ment ean, bowever, do but hittle else

In the cultivation and manufacture of tea, there are many
pownts which call for the a:d of the chermst  This has been abready
recogmsed by the Indian Tea Assoctation  The same apphes
some degree to the eultivation of coffee, and still more so to the
curing of tobacco  The employment, however, of the necessary
soientific asustaneessa matter for those engaged sn the parte
cular mdustres rather than for Government.

The fact that the Indian wheat 1mported mto England bos the
name of bemg ** durty,”” anses, nat from bad cultivation or from
carelessness on the part of the razyal, but from the action of the
Enghsh Comn Trade Clean wheat isnot demzed by English
buyers, and exporters consequently make up their cargoes fo the
re puirements  Wilfol adulteration of gran consequently takes
place :n Iodia  If clean wheat were wanted it would be at onee
forthcomung  The elevator system 1s ot applicable i the case of
India The remedy €or ¢“dirty > wheat will be found w the abolttion
of fixed rates of ¢ refraction,”” but, unless the tradetself adopts the
remedy, 1t will be necessary to mabe adulteration of wheat a penal
offence, as also the export of, and trading 1o, adniterated wheat

RECOMMENDATIONS.

391, ¥ recommend ~—

The settng on foot of Enquiry by Agneultural Departments
1n order to ascertain the best methods of enltrvation and
manufactuie of erops, such as sugar cane, mdigo, tey,
coffee, tobacco, ete , and the endeavowr, by demonstrating
these methods, to extend the cultination and ncrease the
out-turn
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The employment of chemieal scrence 1n the investigation of
problems affecting these industries, and more part cularly
that of an Agricultural Chermist in connection with the
sugar industry

The making 1t 3 penal offunce to Adulterate wheat, or to
export, or trade i adulterated wheat
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employment of better cattle It hos been rightly

svhat 18 wanted 13 vot 1ncreased 1n the number of five-

« 1arms, but more caprtal put into the exsting ones It 1e

not as:f we were desling with farmers occupying some two or

hree hundred scres cach, and where capital, education and enter-

wrise are present, bubat s the absence of tliese, and the sub drvi-

son of the land wmta small patches, that make the problem of
pprovement so bard a one,

~ 395 The conditrons under which land 15 held in the differant sytews ot tena

ovinces of Jndia have \mportant bearings upon the agnenlture ™

der the raspatiwars system of Madras, for example, the State
{ls direetly with the peasant proprietor, and the lattes, so long
%\e Pys the nssessment which has been fixed, 1s able to do with
taud as he hihes  Thus, however, as Mr Nicholson ponts out,
gets a tendency to rent out the land to others, and to live upan
he proceeds  Land may thas become the object of competition,
2d nich merchants frequently buy it as an investment, handing
over for cultivation by yoor tenants who are themselves umable
put avy eapital whatever into 1t There may, mn this way, be
tue extenuion of cultiwation, the ratyat (here really a proprietor)
gg allowed to take np auy qusntity of land, regardless of
ther he can do Justice to 1t or not. ~ A proprietor (rasyot), so
kas he pays his fixed assessment, 18 able to rent hus land to
enants ot any figare which he ean obtaia, and the sub-tenants
\ne reolly tenants ot wili, liable to be turned out by a higher
T There s consequently, a dwsinchnation on the part of the
b fenant to put ynoney 1nto the land as, for example, by swkimg
well, whereas, to the propietor there 15 the mducement to get
' profits of o petty landlord rather than those of the bard work-
wmg caltivator,

On the otber band, a great dealof tand s exliivated on
tho metayer orcharing system, the tenant paying for the cultivation
19

are
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and taking one-third oy one fourth of the produce and all the
strasr, and bandiog the resumnder over to the landlord, the latter
paywg the Government nssessment The interests of tenaot and
proprietor thus becoweone

Other systems prevalin other parts, each with ibs special
advaniages or dr-advantages, but jute these I must uwot enter,
nor yet inte the vexed matter of the miluence of s permanent
settlement s opposed to that of a re-settlement at wutervals of
20 or 50 years,

tatevtetoens ot 98 The nataral indebtedness of the cultivating clasves,
citmtzz and therr yeeklessmess 1n the matter of marmage espenditure
aod 15 hihgation, ave fentures which sffect most semously the
possibility of improving the agneultme But bere, agai, 1
am on ground where I canmake no useful suggestion, sud on
subjects whieh have for Joug engaged, and now aremore this
ever oceupymg, the earpest attemtion of Govesnment By the
wtroduction of the faecars system of advances, and by loans
for the purchase of seed, eattle, etc, m time of scarcify, the
Btate bas endeavomred o afford advautages to cultivators
But the latter have not as yet fully availed themselves of
these advantages, the chief reason in most cases, being that
Movey tenders they are too deeply 1w the honds of the bamiya or money~
lender to offer any secursly for the advances made ‘Lhe Boniya
wwalso the pramn werchant, and sta3he to whom the cultivator
resorts for the seed which he needs before his crop can be
sown The *amye advances the seeds, generally at evorbitant
rates of interest, 25 per cent for six months bemg guite an
ordiary vate But the cultivator musf have the seed, ond,
having kept none ove for himeelf, be resorts to the gram
merchant and thus a prop 1s often mortgaged even before 1t 18
Marrtacs grown The sume speat by cultivators wm mannges and
femwend  displays are epormous when compared watb therr sneomes, and
for these, as well a3 for what they requre w litigatwn, tbe
raryats repmr to the money lender = So lotg as there 1s any~
thing on winch secunty cin be given, be 1t ciops or be 1t land,
the bantya1s willing to advance, and when once mn lis hands
1t 18 seldom that the borrower comes out agmn  The accounts
thus opemed are rarely closed, and ingrease with asteunding
rapidity, wtersst being added to prveipsl, and becomng the
new puncipal.  On interrogating ealbivators 1a villages 1 the
Central Provinces, I frequently found that there was not
3né biednens 008 Who tvam pat 1 debt to some extent or other, and yet the
simowwoivensd wag not because of the poverty of the sorl or the anferionty
of the crops It was a habit, and ome cammed +o such an
extent, that even those who were well able to puschase thar
seed went, nevertheless to the fanyya, 1f only fo hesp wp
fnendly relations with Jum  ¥n one case I fouud that an
onganal debt of Rs 120 had 1n a few years mounted to one
of Re 600, a decree 1ad been cbtained against the bosrower, Int
thare was not the least wdention of enforemg 1f, anl it was
eherted ako that the same cultivator had already spent He 108
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m weddings, and was now aboat to spend anolher Re 50 m oider
to marry off lus son.

Near Cawnpore I cime to & village owned by four zemindars,
holding 2,600 bsghas (dsgha = § acre) between them, All four
were more or less 1n debt  One owed Rs 5,000 and bad mort-
paged lus land, paying 10 anoas for Re 100 per month, a geeond
had had soveral lawswits, and had given the daneys a mortgaga,
the principal and anterest to be repaid i fen years, a third had
found ancxisting debt on the property when he camemto 1t,
and the fourth was Rs 16 000 1ndebt It was clearly impossible
f rthese men to do anything to 1mprove their tenauts’ position
‘The zemindare often are too encumbered tolay out money for ! avetues
well digging or for water supply by tanks In parts of Chota .m‘:,z‘.".::.‘.,t
Nagpur and the Central Provinces the forests have been cleared
m consequence of the iudebtedness of the landed proprietors,
and 10 order to provide the latter with ready cash In these
ways the land passca from its hereditary possessors and falls
mto the ha ds of the money-louders Ian [héna {Bombay)
almost all the land has become the property of mnon cultivators
lejx the Hoshmarpur (Punjab) Settlement Report 1t 15 stated
that—

“owing ta the Sressnra of popilation snd the specisl tendency to libigation
* and to spending large sums o1 marrages the distrot is loaded wtha
az 4 e waT = =774 STl et 30 yeors has beon
LLEY . . ent and 4 per cent

the rural population

In the Central Provinces the amount of indebtedness 1s
deplorable, and hera 1t 1s the “absolute occupancy tenant” who
suffers most, as he possesses the most nghis, and they favour
credit being given  The cultivators are as aiule, comFortably
off, and thar betng 1n debt 18 mostly the result of thewr ability
s0 give security To have a large sum n the dansya’s book
18, wndeed, considered a sign of prispenty, and the possession of
good credit The existence of the Jaiys 1s the result, and
not the cause, of the indebtedness of the rasgaf, and amongst
the surest signs of real poverty are the pauaity of dantyar and
the absence of jewellery on the females The habit of gettiyy
into debt 1s strengthened by the almost total absence among the
culttvators of any system of keeping accozots of income and
expenditure

397 The remedy for indebiedness 1s not the extermination Fompiselor
of tbe dantya, even were that possible, but 1t will be found 1n
an ncreased geperal prosperity, which will make the people more
self rehant and independent Mr R H Ellot, of Munjerabad,
Mysore, fold me that formerly the oultivators arourd his
estate used constantly to come to lim to borrow money, to -
pay the Government tax (he leading 1t to them without
1nterest), so that they might not mcrease thetr 1ndebtedness to the
bantya, but that more recently, by having their own patches of
1apd 1n coffee, and by working 1n plantations, the cultavators had,

19 4
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to 3 great txtent, become free of the Zeneye, and now rarely came
even to bim (Mr. Elhot) to borcow money.

Mumatbemeft  Tn 5 fow tases the people bave combined for mutual protection

Haon agawst the esorhutant charges of the money-lenders, In Hospet
{Madras) 8 Mutual Benett Socsety has been established i conse-
quence of the money-lenders charging as mueh a3 24 and 30 per cont
mterest, The founding of the saciety has brought the charges of
the baniyar down very conmderally.

Messrs Thomsgs A+ Tahp o Wocnen Mh v a3 30 L w4 D L 223t
and Mylne » . . . .

action at . .

Beheen

absolute necesaty that these was of besng on the spot, axd of
knowng sl the cwrcumstances of the indreaduals who apphed for

loans,
o Trpnmnsecbnne o besgrtavs o= e 4o gdoph sbringent mersures
fevder ewie, ) . « 1t would cerfamnly seem
’ . qudes should be made not
e the history of these debts.
e ) - rding to sn old Hindu Jaw,

.
no greater arrears of mterest conld be recovered ab any time than
amounted to the prmerpal sum, and he thought that thns yule
might well be revived. Mr, Foller waa also i favour of Gaverns
ment granting loans to cultweators 1 some parts of the Central
Provinces srhere rood secunity was undoubtedly preseat, to enable
them 2 pay off thewr debts to the Bamiyss ‘Lhesr past expertence
of the extostion of the money-lenders had been so butter that they
would, Mr. Paller thought, averd sts recusrence m the future af
they could once be set free from 26,

In the Saugor district of the Central Provinces the land belongs
slmosg entarely to y-lenders, and,n q of the way
m which the ratyete wore ground down, the plan was devised of
alleviating them by giving o lower assessment to the propnetors,
provided that they wndertook 1 turn to chmge less to their tenanta.
This plan Government approved.

But the sume remedy will not apply in one Province that does
in another, and each will have to be dealt with according toifs
particular ercumstances,

Yewskoleoter 398, Next to indebtedness and extravagance comes, 2s 8 drow-
back to agnenitural progress, the weanf of' eslerprize Fometimes
et with dwong eultivat Mr, Nick saysof hatore -

“Phere ys 5 Yow Javel of social comfort, aud tha deawre for progreas 15 pre
« vented thereby, thers e a desrachination 10 economy 1n frme s2d land, or te
¢ exertiw0n 1o unumual bmes xnd seasons. The tendency 18 to reat ovd the land,

+¢ and to hve on $he procesds >

Of Anantapur Mr. Nicholeon writes e
“The fatal sbeence of effort and determined struggle, excepton the old
lines, on tha part of the people, s the cawss of poverty *
This lack of enterprise 15 not shvays the resolt of the hardship
of circumatances or the poverty of the soil  Frequently st way
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be the precisa reverse, The Central Provinces have been deseribed
as 8 country of “rude plenty,”” The soil naturally produces enough
to make the people comfortable, and for more than this they do not
care. I have descnibed in an carler chapter (Chapter 111, para-
graph 23) how umy t o ances might be produced Detura
ware tho cultivators in the wheat-growing districts to raise other ¢ ryamnsees
crops than wheat But they pet all that they want, and their 20t conducireto
wheat gives them only about two months’ or three months’ worl,, provemest
at the most, whereas, 1E they grew other crops, they would have

to work more, and also to 1rngate the land.” They are ready to
admit that embanking of land (unding) does good, but they will

not go to the trouble and exponse of domng i1t until posiively
obhged. As compared with the North-West Provinces, the denmty

of population 15 400 or 500 only to the square mulo of cultivated

Ihnd, as agamst 1,090, but the produce of wheat per acre 1s less

than in the North-VWest. Were enterprise present, the wheat
produce 1n the Central Provinces might be much more than 1t 18
Assessment, too, 35 low as compared with the North-West, but

o low rate of assessment 15 by nomesns synonymous with prosperous
agneultare, Of many parts of the Central Provinces 1t might be

sad that, were the nssessment bigher, the agneultare would
improve, m order to enable the increase to be met. Around
Damoh the people have been obliged to embank their land so as to

make the crops pay It 19 certain that there are many parts
where an mereased difficulty of ving would bring about improved
practice of agneulture It 18 not where population 1s lenst dense

that the best agriculture 1s seen, but more frequently in the most
congested districts, such as those around Benares, Azamgurh, and

other parts of the North-Weet Provinces As the struggle for
existence becomes harder, there 1a the inducement to put forth
effort to meet 1ts d ds, whereas P ease 1 crreum-
stances, a light assessment, and a natorally fertile soil, may prevent

the exercise of energy, and may foster a bachward condition of
agriculture, Where such is the case an ymprovement can only

be expected L0 coma from the disturbance which time or pressure

of population will make 1n the easy circumstances which exist,

399 Attention has of late been turned greatly to the subject Expert of grain
of the export trade 1n wheat, snd 1t has been debated whether,
¥n rder to meet the distress cansed by famnne, the export of gram
from Indm should not be vestneted or stopped altogether This
question has been so fully and ably discussed by such authorities
asMr J E OConor, Sir Edward Buck,and Mr Holderness,
that there 18 no call for me to say more than to emphasise the general
conclusion come to that what 18 exported 15 practically the orerplus,
often spet‘:xally grown for the, puipose of export, and that 1f 1t z}xd

- )
The amount of wheat exported 1s at present only about one
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per cent. of the total of the food grains produced, and only ope-tenth
of the total wheat crop.

Railways have, 1t is trae, greatly facihtated export, but they
bave also done service in preventing Buctnation of prices in differ.
ent parts, whilst thewr valee, i time of fammve, for conveying
food to distressed distrels ean bard) ly be over-estimated.



CONCLU510NS,

400. In this chapter I have touched on some few of thoss
economical ond political conditions which have an mportang
beaning upon agriculture and on the possibility of its 1mprovement.
Many others there are, such as social hatuts, emigration, ete, but
my purpese has Leen merely to 1ntroduce a few, lest I shoald be
thought guilty of sgnoring their influenca un the progress of agri-
culture, I bave, however, expreseed my inability to discuss them
properly, and, besides, they are suca as do not strictly fall within
the scope of my more special enquiry.

I therefore refrain from making any recommendations under
thus chapter.

CONCLUSIONS,
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CHAPTER AVI,

PRACTICAL AGRICULTURAL ENQUIRY.

401 The foregmng chapters consist of a review of the agrieul.
tural conditions of India, as they presented themeelves to we
during my tour  As each sebjeef has been successively dealt
saith, I have indicated where umprovement may, 1n my opimion,
ba effected

In the coneluding chapters of my Report st will be my ogbect tn
discuss m detarl the agency by which the suggested improvements
may be catned out

T have had oceasion, 10 almost every one of the sections, to pomnt
out the necesaity which exists for a systematic enquiry nto present
agrieultural practices, and to mnsiet upoa the acquiretaent of defimte
Luowledge before attempts are made to feack any fresh system, or
to carry out any extended work of experimental research

Tt 1s with this matter of practical enquiry nto agricaltural con
ditions and methods that I shall occupy myseli 1o the present
chapter,

402 Practiwcal enquiry, or, as X may heropnt it, the obtammg
of Lt owledge resp * v
tific enquiry and '
ledge of the pract
ries 1 the nght direction, and, bowever able hus researches, he may
fail from bemng unpractical  Simularly, the exy ter, withoud
a knowledge of what 1s done elsewhers, or of what 15 withwn the
reach of the caltivatar, may waste both time and money 10 trying
srbat has no ehance of ever becoming of any practical value

The practical man must first become thoroughly conversant with
what w terag done n mrtive agrevitars, and waik the conditions
unde~ which 1t 15 earried on, then the screntist may come m and
explan the ratsonale of the practice, ond may apply these priner
ples to the extension of the better systems, and to the discovery of
further resources , finally, by the bappy combination of sesznce and
praciice, the work of experiment may proceed mn a defimte and use-
ful direction  In tis way some advunce in sgriculture muy be
wade

403 As I smad 1n my opening chaplers, I beheve that st will be
paesible here and there to graflt on to Native practice the resnlts of
‘Western expertence, but the mam sdvance will cowe from on en-
quiry sato native agricultare sad from the extenston of the betler
andigenous methods to parts where they are not Lnown or emplyed,
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In addition to the improvement of agricultural methods, there
comes another most important branch wheret enquiry 13 absolutdly
necessary , this 18 the ascertaming of the requirments of different

rts of the country in respect of facilities present in some, and
cficient or absent 1n others  To this eliss belong those physical
surroundings which T have summarised 1n paragraph 18 (Chapter
IT), and which are compnsed, mamly, m the supply of water,
manare, wood, and grazing.

404, Tt must bo clear to every one that, before any 1mprovement The secemity of

1 the agnculture of a country can be effected, the fitst prehiminary tei e

18 that a Lnowledge of the country, 1ts conditions and its needs,

be obtained I may also say, without fear of contradiction, that,

s regards India compawatively hittle 1s known of 1ts agricultural

methods and that they have only been so far, the subject of casual

aud 1olated enquiry by indiwiduals  An orgamsed system of

enquiry, on the other hand, mght resnlt 1 the collation of definite

knowledge of the agricultural resources and needs of the country

‘The Famune C recogmsed the by of carcful and By the Faming
orgamsed enquiry m order to get n real hnowledge of the ™™
ltural state and dit of India T repeat the quota-

az
tions from thur Report, alrcady given 1o paragraph 156 —

¢ The defect n the efforts made by Government to instruct the oult vator
“bas eonsnted 1n the failure to recogn se the Mot that 1 order to unprove
¢ Indian agriculture, 1t 13 necessary to be thoroughly acquainted with 1t

This view was also entertained by the Government of India in the Govery

their Resolution of December 1831, 1 which they strongly urged mentorl dis
. (1. - L e v A s

¢ alike for 1ts protection agamst famrne and for the improvement {)‘i
the agrenltural system,””

The Lieutenant Governor of the Punjab (bir J B, Lyall), insies v gy,
a recent note Bays — oploion

* Ysm altogother averse to atteapts to g ve watruction i the practical
“ business of agnoultute »  ous pymtive and somoarative knowlod e of the
+ subject are alike insufficient to watrant such aa attempt at the present tume *

In a Note prepared for the Agnieultural Conf abt Sumla a3 p gy
October 1890, Mr J B Faller wntes — ter doplnion,
hid . e M agriculture at onr
ore we can trace
. - ome parts of Indw

The Note of the Madras Government presented to the same opigy o
Conference says, 1n reference to the failure of experimental work i Msdre a:'l:“
that Presidency — o

© Thp expennments . o were doomed fo falure either from want of sn
‘trmsio smtability or from want of kaowledge of 1mdrgenous pract ces and
¢ conditions . . the fanlts . . would not have cccurred had there been a
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 department of wide knowledgeand full expericace of nihive and, espaulally,
“ Jocal practice aud conditions,

The policy proposed by the Madras (Goveroment coutains as its
Grst recommendation, ““the mstifution of a careful and defimte
system of enguury into existing practices,’’ and it mentions
¢4 the ymportance of enquiry as an essential prelimnary to any origi«
nal endeavours to improve Indiun agneulture.”’

405, The *“ agricultural analysis *” proposed by the Government

+ Agrieo terst
aaarie oo of Tndia has, Up to the presens fime, been confined to the collec
Hener . aud of iaformation regarding the

. ad there has been no enquiry inlo
- . «  ew to agriealtural improvement.
. - 1bSE" - tr. : r "
purpose, and the want of money fo -
whilst * Land Records *’ bave been . -
ttaral knowledge and unpr £ D4VL FEmALIRG RULN Witere Luey

I
were when the Farne Comuussion 1ssied there recommendatioas,

This wasaot 1t That it was not the intention of the Government of Indm to

intention 9 0* confine an ¢ agiicultural analysis *7 to the collection of stafistics

ndl is shfstgzi by the following estiacts from thewr Resolution of Decem-
ber —_

“It 9 pecessary to pont oat that the agrcultural enquiry shonld not be
“conlived to the mare collection ar collation of statistics, i the ordinaey accept-

L =N Z9hae ke peadpal
+ the

. an
ced

+ ent

Su Edward Buck, m reviewing, in March 1890, the position
of the Department of Land Records and Agrieulture, says —
*The agricultural copdibions have only been stedied with the view of
“ getting geners! knowledge as to the kabihity of faniine, but not a3 regards
#gsrienltuesl practece, itsad aud the ¥ it
#¢ deficrencies and posuible remedies,’”

eg e 406. The ahove extracts show abondanily that the peed of

acquinop kuowledpe of agrieultaral practice 13 fally recogmised av
a preliminary to any scheme of agnenltural smprovement.

Before consadering what agency is best able fo deal with the
work of enquiry, 1t well be well to” sct out m more detml some
special ponte on which that agency might usefully occupy seelf,
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in addition to the general one of becoming nequunted with the
sy stems of agriculiure practised in different parts,

Turstly, 1t 18 important to ascert un the requirements of each
district an regard to the provision of water, of maanure, of wood,
and of grazing, and to decidein what way the needs can best be met;
whether, for instance 1rngnation by eanal or by wells 1s best smited,
whether embanhing of land shounld be done, whether ¢ Puel and
Fodder Reserves”’ canbe  F™ fo— P =1 - s m1 eny
vided, whether the taccar . e -
provement 13 properly brot
them; and so on.

Secondly, it 13 demirable to ascertain where o transference of
the practice of one part may be benefieially made to nnother part.
Of this nature are, the embanking of land, green-manunng; hedg-
bt ] een as O REEL i

of night-sol and t pings , the | of sugar m
furrows, the use of the 1ron sugar-mill and shallow evaporating-
pan 1 sugar manufacture; the extended growmg of sugar-cane,
potatoes, and other crops

Thirdly, therc are a number of questions of a practical nature
which await solution, and which, though mainly of the nature of
experiment, cannot proceed withont first employing practical
enquiry, Such questions are  What 13 the outturn of different
crops? What 1s the nght amount of seed Lo use m sowing mce?
‘What guantity of water should be employed m nce cultivation?
Does manunng of rice fields pay? Would dramng of rice fields be
advantageous? What 1s the relative outtum of sugar from
dufferent varieties of cane? Does continuous growing of sugar-
cane pay? Willat pay in the long run to grow a long-stapled
variety of cotton rather than the short-stapled vareties generally
grown? Is mterculture of other crops with cotton profitable? Is
the use of bones advantageous?

Lastly, there are points more connected with the 1ntroduction

- Toea- £- aple, the possibility of

varietied , the acclimati~

aking of silage, the use

of new implements, the use of litter and preservation of unne, the

better conservation of eattle manure, the reclamation of salty land
(w2ar), of ravine and other waste land.

407. The enumerationof the subjects set out in the last para- The need ot sn

graph clearly pomnts to the necessiby of having an agency of an Pt
expert nature to deal with them They are not mafters which
g B Rt
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Oputonat T must here repeat the extract guotated m Chapter I, par.
Fieina Coma b T
Inwimerrand graph 4, from the Government of Indw’s Resolubion of Decomber
fayeromiot of 1881, when commenting on the Famune Commssioners’ Report —
“The Famme Commrssioners bsve, with great oistimciness, ntimsted
“thot 4. . capermanent agency should be elosely aswocutsd with the er-
¢ isting antborities tn each Province for the systematic presecution of agrin
“eullursl erquiry The smpartance of this erew, whick erecu attention to
© those dnises of the Agncultnral Department which must preceds sny atiempt
# st agrieciturnl smprogement, bas hitherto bees far toa gready overfosked ™

The Resolution also says —
" The desiratatity of clossly g the § agenty thas requied
“ yerth the exsting sdminmtiative stall ia throughout the Report of the Famme
AR strongly wd dv The system, they wote, should be

* worked by tbe ardwary officid ataff, supplemented, where necessary, to meet
* the epectal crronmstances of the case,

And later 2
* The Dapartment having thus primarily turned sts attention fo those parts
*of the conntey in which agriculture 1s depressed, or its réwalts uncertme
tuny herenltor give conmderation to the general ymprovement of agreul
“{ute, . It way, ss_time poes on, bacome the duty of the, Departwent
#ia mesociate with rtaelf in thu investigatian the asmstance of guahfed
v oprporte
e Notes presented to the Apnicultural Conference ot Simls
{w Oclober 1800, by the Government of India, the Bombay
Goveomment, the Madras Government, the Bengal Deparimest
aof Tind Hecards and Agriculture, the Poona Agnenltural dssoosa-
tion, sl by Mr, J, B. Puiler, contmn references to the need that
vadats for the Linpley ment of agrieultural experts
Poasets e he Governmont of Indw’s Note says —
e g S Ovutionone enquly ahould o ined by mesns of Esp nial
“CParma of othes shdlsr agenos, with the Tiew of ascertmnmng the posnible
“ v itin which may bo gaine L by the wirduction of new, or the modsfication
o Ferbatimz, provasses and practices conneoted with sgrionlinre.”

K RCENS ‘Phe flomday  Government pownt ont that they bove appomted
ito ¥ o Luropoan oxpert a3 Supenatendent of Tarms, aund have estab-
teshed agrioaliamt branshes of the Colleges ot Poona and Baroda,

Tho Mudras Govornment’s Note says 1~

Bt s e Wb XPAIK 4y SR Gelly anupied s ez and ecllegs dutes,
o l,‘lﬂmn work gontinuously and olasely st the Stmeroms investigas
. twns suggested or thrust tpon them from time €0 WM&, and which re-

* quired $he orgawsed atafl of & Departwsent ™ .

The secand of the Madras Government recommendatigng (the
first beng the nstitution of acarefn! and defimte system of enquity
into emsting prachices) was, ¢ the wavguration of experiments
under the control of framed agneulieststr ¥ Andst was Sumpested
that ““a corfain number of agnicultural inspectors shouldd be em-
ployed on a eareful and munute study of agricultural pradtices, thar
wark beng carelully directed and sapervised by Buraglan experts
In addition to having the present Asmstant Duedor of Agreul-
ture, 3% was resolved to apply to the Sot¥elary of State for a second
Laropean ezzert to be prumanly employed i investigations nls
the methods of agnenlture followsd :n the vanons parts of the
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Presidency, and to attach two of the agricaltural inspectors to this
ofheer.

The Beugal Department of Land Records and Agneulture, Noteof benga

which was only started in 1885, recognised at the outset the of und bevords
need of ngnicultural enquiry, and employed twe or three of the §igAtricture
Assistants 1n the Department who had made n study of agriculture
in England, to enquire into the sysiems of o few of the most m-
portant dstricts i the Presidency. The Reports on the Agneul-
ture of Dacea by Mr. Sen, and on that of Lohardaga by Mr.
Basu were outcomes of this poliey, The subsequent usefulness of
the speaial officers was, however, greatly destroyed by their trans-
terexice to other Departments, or theiwr employ ment m purely office
work.

™~ I e Aae e YA L ot oo 1o 1.,
v "nome -, . ‘ 14 v Noteot the
- - - . - - . Poona
. . . . + Agricltamt
- . * Awsoclatlon,
. . 890

coltural sehools, and preferably belonging to the agneultural
classes.””

Lastly, Mr, J. B, Fuller, in his Note, says-— My Fallers
note,
¢ Much sucerss ., . . cannot be boped for unless Agrioattursl Depart-
“ments sre officered by men who are not ouly truined 1o sgzncultural
encience, but lso_nave an intimate scquantsnce with Indmo agmonl-
“ture . « . Very little success can be expocted unless a permanent
“ techmical arsistant 1s attached to each Department *

408. From the time accordingly, when the improvement of
agnenlture was firss semously considered, until the present time,
there bas been a strong expression of opimion, 10 which I fully con-
cur, that the work 1s one which requires a permanent agency, and
the assistance of men possessed of the requisite fechnical knowledge
Agrienlture 1s a distinetly technieal subject, and no one without
a special traming an 1t can be expected to deal successfully with if.

At present the only agency that exists 12 the Director of the The present
Department of Land Records and Agnculture in each Province, *xevers
together with us office staff  The latter, with few exceptions,
are men who have had no p quant: with agneult
erther by their early trmming or by their surroundings, and thewr
duties are mamly those of comphing Statistics and Leeping
Records In Bengal, as I noted just mow, Assmstants to the
Durector have been appointed from time to tame for apeeral agnenls
ural work, but 1t has not been continuous wn chamacter , 1o the
North-West Provinces, 1n Bombay, and 1 Madras, Assistant Dis
rectors of the Department have been appointed, but all of them
have laboured under difficulties, and thewr principal duties have
been those of office work, and not those of a strictly agneultural
nature,

Coming nest to the Dire* = £ % ™ o -t v o
Records and Agneulture (for . '
cumbersome title, and not that () '
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1s conveniently but erroneously called), 1t must be at once sald that,
with rare exceptions, he has not the necessary technical knowledge
to fit hum for the work of agncultural improvement The early
traming of {he future Coval Servant 1s not one which directs Ius
attentron specially to, or encourages the purswit of, Natural Science,
but 1t ss rather one of a of 1, mathematical, or hiterary character,
After the selection of men by open competition there 1s no special
wducement given to them to stady natural seiemce. It 15 only
within the last * - - s e omoe * a5 been
introduced 1nto LR . along
with other brane . . whose
bent 1s towards those serences, a bmowledge of which would be
useful fo him later as an Agriculioral Director, 1s at a disadvantage
compared with the classic or mathematician. I am well aware of
the difficaltres which stand 1n the way of allowing probationers to
stady agnienlture as a special subject before gowng out to Indi,
and I do not advocate that this should be done, for there are gther
more important duttes for which the Cinil Servant has to undergo
a specal preparation at bome, But I mention these matiers for
a L A * the ume of lus landing 1n India,
- . future Agricultural Director
4 . Tudge, and that he arrives wmith~
out having acquired any techmeal knowledge whatever of agneul-
fure Not even after arnval 1o India 1s the case much better, for
all altke pass through much the same caurse of district work.  In
this way a man acquires a certan amount of acquantance with
the agriculture of the part where he 15 placed, buf 1t 13 mainly with
the work of the court-house {cutehesry) that his time 1s occupied,
Later on, admimstrative and magistena! dufies bave the first clam
upon a Revenpe officer, and, unless 1t should fall to ks lot o be
entrusted with the Settlement of a distnict, he bardly comes at all
wto close zelat with the agricoltaral pract and dit
of the part where he happens to be  An acquaintance with agri~
culture 13, as a matter of fact, no necessary gualification for the
L “ture, nor would a man Lesitate,
- speesal hnowledge of sgneul-
. . were 1} offered to him — So 1b
comes about, and the past history of Agneultural Departments
abgudantly shows i€, that the Directors are stmply men of admunis-
trative ability, taken out of the regular Revenue hne, for one
veason or another, but nof of necessity becanse theyLbave sho‘wn
OE BN M w1 PRS- SN

“seullural

- : neglect.

. : vared §

there are Land Records to be kept up, and the work of inspection
of willage acconuntants (pafiwarss) to be done, so that, with these
and the necessary office work, the Director has buat little time to
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give to the study of the details and 8ystems of ngncl‘xltuml'pmchcc,
S . - .o L

f . . 1 . . v
a . . .ol
Records, and nof {0 aftempt the larger one of agneultural improve-
ment. Thus, 1 effect, the Director becomes what he 1s stnctly
defined as beng, r1z., Director of the Department, ratber than what
the holder of such an office should be, 112, the Director, or, better
still, the Commissioner of Agnculture The agnculture of the
country can hardly be sud to be capable of being directed, but the
oversizht of 1t 1n & Province may be commutled {o the care of an
mdivadual.

From having, therefore, hus time fully occupied with admims-
trattve duties and with other work, but mawly from not having
the techmeal Lpowledge winch may fit lim to deal with agricul-
tural questions, the Director of the Department 13, 1n most cases,
obliged to leave the work of agnenltural improvement alone It
is sigmficant to pote that in January 1878, subsequent to the
appownting of a Director of Agneulture and Commerce 1n the

orth-West Provinces, application was made to the Secretary of
State for an Assistant to the Director, on the ground that ¢“the
¢« dascharge of the duty devolving on the Director requires the posses
““si0n of qualifications whach cannot be acquired “without special
“tramng ”’

Tt would not be right, however, were I to pass without acknow-
ledgment the good work that has been done by some few members
of the Covenanted Service who have held the position of Director
of the Aguieultural Department of their respective Provinces  But,
when I come to examme the mdividual cases to which I refer, I
find that in every instance the success has been the outcome of an
mnate love for Natural Secience, and more es)ecully for those
branches of 16 which are most closely allied to agriculture, or from
therr having already p d some practical wit
agrioulture, Unless one or the other of these elements be present,
T fear that success mill seldom follow even well-mntentioned efforts

A further lundrance to progress 1s met with m the freguent
changes which take place 1n the pancy of the Directorship
A Director nd sooner has got his siaff 1nto working order, an
possibly haa ankar A w wpamaTnn o8 wn e~ 5r commenced some

protective . s liable to be called
away to fi essor may have no
sympathy . to lapse  In this

way the wors vl Agncultural Uepartments has largely been the
result of spontaneous efforts of ndividuals rather than of one con-
tinuous system of engmiry mawtamed throughout Continuous
engumry cannot be carried on wWithout a regular agenry for the
purpose, and so long as 1t 12 entrusted to men whose tenure of office
has no clement of permanency aboutif, the results will be dis-
appointing. I mmght mention the reclamation experments at
Awa and at Jhansi (see paragraphs 70 and 75), as 1ostances of
enquiry begun but not concludec N
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Tand alluded to 8o also might 1t be at any tme with respect to the
raviae reclamation catried on at Btawah (¢ paragraph 70), the
usar expenments in the North-West Provinees {¢# paragraph 72),
and other simlar work )

408, Techuical bnowledge of agriculture is, we have now seen,
the mssing element 1n the exishing agency of the Departments of
Tiand Records and Agriculture, Tehall, therefore, proceed to con-
grder how this lach of techmeal knowledge can be best supplied.

- Ky PRI 3 et b e teemad W obbona

t

hikely to wark” out” some improvément m agriculinre thyeoto;
present orgamsation. 1 with
& M oW ihad hama o a svank Jaal #a ha ae A n favmm )
this . ) i
whic Lt .
Undoubtedly mep tramed m_ agneulture, and with
Lnowledge both of sbs ecience ond ats practica, would bt
better quahfied to desl with purely ssricultural guestions thipred
ordmary Civihien Diractor, Just as -mng%dsa geglogst to deaflam
geological subjects, and a chemist wil h‘h‘-en\kxcal ones \l;:
everytnng be reconstmmet T T 0 TN AR .-‘-\ 1 -
tron 1o Indiz be altercd, e TIRFA 1N

. L v My work 15 to A

v« g ¢ tobedone, and it 15

-

=

formeto pre = * -7

H
carried out, : - . . -
o seiences But o, - b
these serences h . . \
be Studied 1 « L -

a0y direet £8 ue v Luv plopw va whay WELLL AD oficer
the Geological Survey, for iustance, may pursue b1 enqur
equally 1n the gold mines of Mgeore, the ruby mumnes of Bur;
the coal measures of Bevgal, or the od dstricts of Belaghist
He need be conlined o no one locality, but may by drafted wm su;
cession to each, and thus have no parheular head-quarters By
whanever ¢v  Atemmmte fe A T 0w N
onee into ¢

and mainl

Al q s of npz 1 touch up‘oa the errcum
stavces both of the people and of the State, and 1t 1e mpossible &
divoree tha two, \Wherever hie goes, the agucultural 0"’1“‘";’ a
1know from my own short experience, will be brought face o 1act

n
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with matters in which, not agnenlturs] matfers alone, but also the
adoumisteation of Land Revenue 1s concerned  The Famine Com
mission recogmsed that agniculfural progress wus bound up with
considerations of a Revenud character, and for this reason they did
nt recommend the formation of an Agreuliural Depirtment
ndministered by espertsalone  They hintel rather that 1t might b
£ und neceseary to nssociate with the Dejartment the nssistance of
quihfied experts  "llusis the opmion which 1 hold, too, although
I would more strongly press the adsolute need of oltaiming tlns
expert hnowledge without delay  There are, ns [ have pointed out,
duties other than those of L emng practiral agncultunsts which fall
to the share of the Director of an Agricultural Department, and
which could not be diccharged by experts nlone ~ Besides this,
unless the agrienltural expert be in eomplete touch with the
Revenue anthonties, and unless he have placed at bus disposal the
cervices of the Tevenue subordinates, his progress in the way of
ﬂgﬂ%ﬂﬂ wnprovement 15 hudly likely to be facilitated, or his
1s significecome an enviable one  On the other hand 1f he proceeds
appoinbtuork under the authonity of the resent Director and in
North-Wwith the Revenue authorities of adstirct, he 1« hikely to
State foed with all fachties 10 making his enquinies,  ‘1hese may
‘¢ dischants of small importance to one unacqmainted with Indin
‘“sion ¢nyone who knows the country they are very matenal con-
““tramnbus 1 must take India as s s+ apd not vs I think s
It ¢ and my endeavour 15, theiefore, to praft improvements
ledgmensting systems, rather than tosuggest the subversion of the
of the

ofhthe st giving much attention to thie subject, T have come to the
;iv denxslon that the want of techmieal knowledge 1n theexisting

o ty can best be supplied bv the employment of agricnltural
'bn"a}h, such as were plated 1 the datons of tle
t}:*“’une Commissioners and of the Government of India, and

el are alcoindicated 1n the several notes precented to the Agn-
xfg; aral Conference at Simla, 1n October 1890

with the Drrector were ted one or more A ts, who

1 % tra ned experts 1n agrienlture, and whose duties would be purely
! “lenttural, the lack of techmical knowledge 1n the Department
{nld be supphied It would be necessary that these experts should
be hampered with the routine of office woik, but be free to
P:jsus, under the orders of the Drector, the practieal work of
A%y  With the help of such an Assistant or Assistants the
5 hnimstrative ability of the Ditectorate weuld be 1 ted b
Tat knowledge of a special character which 13 reqmired to enatle
¥t to deal wath practical questions, as well as to carry on 2 con~
smuons system of enquiry and, possibly, of experiment The
fegulative <kill and adminstiative qualifcations of the Director
would st1ll be employed 1n seeing that the time of th Assistant
was being usefully “employed, and beth engory and experiment
would £ . T ‘ -
1t rea N

| Under -
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stunly of the requinements of 5 partieutar distrct and olifesy”
culinsal practices, to effect a transference of toetbod from oo” 1
taun ther, or fo sntroducs a new crop, of, ierblpsﬁl new “i‘?,
ment, aud 1o {usne the other enquiries whieh T have shatehels
m the eathier part of tinachapter (eze paragrph 400} .
Y thiee wag T leherve that the Department mmght ba mat ¢
really practieal bunelit o the cnluvator, as well 5.3 M
adminetrative braneh of the Ixecutive It musf, bonn":
eloscdy sulostal that ta earry tas out etfficaently an As ¥
et ha Trea o emplos e whold time sn this work, and top3é
1 ntgg the peopla themscdves; 1t would be wadsiabls m1
ansnymyy eonfucted mently dunpg the zatersal of fusure
aflive daties, Dor, nu enguiry onee Legun, muet be cont”
Cuongh ute The men who are appomted must be thost »-
mmh; wheup the stady of aoncultore as the bosmes ot
Yite, weaming ta derte theis whole atteanon toat, On B
the past I boen that whes Natiees have been emploved T~
cultural work thes bave not buentaken from the nght cav® B
Bave they had the tramag best fitted for dbem, so thef b
not  weparded  agnealture ss thew  profesaon st &
Tmve wuted for theie chanes of obtmmng an appe ¥
wewne other lrareh, or of turning to the Isw «
eulture onght to ke a dihinet profesnm, and the m3? -
eoters 1t should prepare for it, lotendme 1o devste b
1o just the same way ar the Forest Offcer enters the
Department or the Eigmcer the Pobliz Works Deparie”
that 1z, nith the intention of remunime attached to £hat ~
Agnealtury, on the coatrars, bas bad no permanest
casty on wa work, and ro staff of nsbive subordinstes Wi’
been traned 10 ity o7 enconraged o continoe so 1ts prreuk
410, The quethicn now ferces xtaf epon considemahior
the agvienltard experts t3 te lLurepesns or Natgves ?
attempiiey to Iav down a tals to followed 1o all eaxcllly
1 woald tadicate my opmon that ther shoold, by pre’t
be Natives, and Natoves traned o Yodia, pot 1a Exgland.
Frequeat hate been tle attempls to provde the €57
tesng agerenttaral knowledge, Y, by semdrop hao® wi
land eelected Tl Servants, fy enals fem t qw!fx
study of syneoltare at Cirenpecter ot elcewbeve, for 8¢
cultaral Directorship on thar return; then by sendmg 377
who have gradusted 1 the Unmesite, apd aMosess 202
stody agnenliuvre 1 Eochind, m the bewef that ea thet”
they wonld wake neefol agfoslingl oBeers. Bot naST )
Ear worked well asa who's, thaogh 1a the eass of £2°
Bervanis 1t mu { be md that thav havs fo v ;:‘!ﬁ’!
se'eution, amd bave shown tha good reeslis of 6 ae T
ween to thaa, But th siode of sreeo? wee st a Cel®
T atile @ raD R practasal syetol gesy, aad e
otructicn be G0 wed by pract.al expetenne o % £03
s eoriplets Aaaw, A tan Bas £ baar Iedmn scdn g T

3, rendt v, —as o
- S and thy emact be weght at an etz
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Cirencester College. There are further dificulties in the matter
of furlough, and 1n the changes 1n tenure of the Director’s office,
which make 1t only occasionally desirable to equip a Civil Servant
n the rogular lne with euch special tramnmg s agriculiore as
wenld be oltained by a two yjears’ resdence at an Agncultaral
College 1n Encland  On these grounds, und becavee of the duties
of the office bewng also largely admimstrative, I do not think 1t
ge{:emlly feasible to have the Director himself an expert agn«
culturst

Some of the arguments advanced tell also nzanst the employ=
ment of European expert assistants, [hey may have a Lnowledge
of Inghsh agriculture, but if they legin to apply what they
1 now, before they bave studied the conditions of lndian agricul-
ture, they will but repeat some of the many blunders which have
made people in India doubt the possibility of improving Todian
agncnlture at all through the agency of English experte It 1s
true that 1n most cases the mght men have not been sent out,
and that the first lot of agneultunsts (so-called) wers nothing
more than gardeners, and unacquainted with agrieulture  Bat,
whether from this canse or from others, 2 disbelief 1 the expert
bas, anyhow, been begotten  Other men of a very different stamp,
such as Mr Rolertson and Mr Beoson, have been Lrought to
Madras, and have laboured there under circumstances of, it must
be said, » very disconraging nature, for they have recerved neither
the sympathy nor support of their Governwment, and have peen
the victims of a continuil change of policy on the part of that
Government  Daties of effice work, or of a tutonal pature, have
prevented them from devoting themselves to strictly agricultural
worl, whilst a zeal on their part to nt1oduce new 1mplements and
new methods has not been always moderated with the necessary
caution m applying Enghsh to Indian agucultuie An Agn-
cultuial Depattment, the Dnector of wheh 18 purely a Revenue
man, and who does not spend a cerfain portion of each year 1
<ampmg abuut 1 s Provinee, 1s hardly likely to be 1z full sy m-
pathy with efforts mnde to mprove the agriculture, and so 1t has
proved 1o be the case n Madras Now, at length, the conclusion
18 arnived at that 1t 15 first necessary to leain more about the
methcds of Indian Agneultme, and the Madras Agricultural
Commuttes of 1890 have recommended the employment of experts
1o engage 1n Yhe work of duect enquiry

The chief pownts gained 1n selecting Natives as experts instead
of Europeans are, firstly, that they start with greet initial advan-
tages 1n knowing the language, the habits of the people, and
(F they be wisely selected) the conditions of agriculture and the
methods employed , ndly, that the selection of Natives would

v

hawary m o}l masa n A

Tha A4 ctem w1 ol b .
may be demrable to have one European (:,xpert. Assistant to the
Director, but this will be geided much by finineal consideratiops,
204
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snl, ifonly the proper truming be provided, I commler that the
w tk may be done quits well by Natwves, If a European b
selected he chould be o man who bias gone through an sgrdenlturs}
course of traimng, such as 1s provided at Cirencester, Downton, or
ther Agr eoltural College, but supplemented (and on ths I
w u 4 msist) by practieal expeneoce on a farm  1n the matter of
salary the procedure adopted by the Fosest Depariment wth ths
men who pass cut of Coopet’s Hill College and who j i the
Toress Service mizht be follswed, a sumlar rate of pay and w-
crease, according to frme of service, being given,

AFhers shovsd 1t 18, however, m the end, to the Natives that we must Tonk
theybetrniaed? ¢ carry out the work of agricultural engmiry, and ¥ becomes,
therefore, 1wportant to coneder how & trammg mw agnenlture
may be mmparted to there, This subject will oceupy s subse~
sawrem  quent chapter m my Report. Snffice 18 'to say here thaf I am dis-
Indiaprefendie ginesly s favour of giving an agneultural edueation i Indis,
rather than of sending Nataves to England to study Past expe
rience has shown that the men selected for a Enropean tramng
have not been those whose associations and interests have been
wath the land, but they have been men of hiterary rchnations, who
have graduated with distinctron at the Umversities  Therr sha
ntellect and wonderfol facility in prehing up any subject to whie
they devote themselves have made them apt studemts of the
lLiterature rather than of the practwe of Enghsh agneulture,
and i mast cases they have tacked om a study of Law to that
of the subject to aequire which they were sent over to England of
Government expense  Oo thewr return to their country thef no
longer Live as they nsed to, but adopt Buropean ways and costume,
more ot less, and become generally  discontented wath the position
which they Dncu]i)y In short, the resdence :n England has had
. the effect of spoiling them for oecupying the position 1n the Agris
Grmlette enltural Depatiment for which they were mtended to qualify, and
e igey take the first opportunsty they see of becomng ¢ p'}eaders 7 am
e the Courts  In thus way the expensive edncation given to Natives
“‘f"t home to England 15, as a mre lost to the Agneultural Depart-
~t, wlule those who still reman coznected with 16 are dissatis-
awith ther position and prospeets
288080 thees graunds, therefore, 1 strongly advocate a trammg

1":3&{ sf;i Tor Native experts

cultural 1tho numter of Assistants which & Director would require,
who hava a7y 10 different Provinces, and according to the work to
study agmel oo for ervoh Dinision would probably not be mare
they would wentunlly bo found uaeful,  As the essence of success
bas worked ¥ nequrement of local Lnowledge, the Asmstants
Servoats 1t mdd be {m‘mcnl, and not be removable from one
pelection, and hher hhe the Durcetor
given to them icre that care should be taben in the selection of
wﬂuﬂl}m“h‘ as far as poss ble, men from the agneot-
uch as havs an interest so the land, and who
nonlterst surroundings Too often men have
3 ranks of those who, sen rule, follow the
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profession of the Law, and who do not regard the purswt of
Agneultore as in any way a profession.

. 411. I havenow d d in derable detasl the question ¥iewsof i
4 v ar L

al

o

= rts, and would conclude by Bt
views (subsequently only 8tws 1
. . S " 7" Conference at Simla, 1n

Uetober L3vY, they Ticuvea o very general approval, expressed in

the terms of the two following Resolutions passed at the Con-

ference —

First,—¢* That, in the opu:ion of‘ this Conference, 1t is essential,

P o A e
-

I AR L. N

¢ Assistant or Assistants who are expertsn the practce and theory

¢ of agriculture,”

Second ~—** That 1t will be preferable to train Natives to be
¢¢ qualified for the post of Assistant in the Agricultural Department
‘1o this conntry rather than in Europe, and that this end cannot be
¢ attamed unless there be n high-class education established 1n this

1% country,”’
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anl, fonly the proper traming be provided, I cons fer that the
w1k moy be d ne qute well by Natwes, If a Duropesn be
selected he thould be o man who has gone through an ngneniinrd
covrse of trammng, such as s provided at Cirencester, Downton, of
cther  Agncaltoral College, but supplemented (and on the I
w u d nsist) by practieal expenience on a faun  In the matter of
salary the procedure ndopted by the Forest Depart neat wub the
men who pase cut of Cooper’s Hill College and who jon the
Eorest Service mi it be folbowed, o sumilar rate of pay and -
crease, according to tune of aarvice, being given,

Whers hoakd Tt 18, however, i the end, to the Natives that we must look
ther Be nioed? ¢, carey out the work of agmoniural engmiry, and 3t becomes,
therofore, 1wpottant to consider bow a trammg m agreultme
may be imparted to them This subject will oceupy a subse
Taintersa  quent chapter in my Report.  Soffice 1t o say here that Tam dis-
tndia prefonable fynetly 3o favour of giving ap agneultural education 1n India,
rather than of sending Nabwes to England to stody Past expe
nence has shown that the men selected for n Ruropesn trammmng
have not been those whose assocations and inferests have been
with the land, but they have been m¢ ™"
have graduated with distinction af t}
tellect and wonderfal Facthty m mo
they deiote themsclves have mads
hiterature rather than of the pach
and m most cases they have tacked
of the subjecs to acquire which they w )\
iGavemime::t exgwuse dOu there retny
onger irve as they used to, but adopt
wore or less, an«l{:eccme generally pdxétg mfuu;‘,cuai‘? :z;q
which they oreapy  In shors, the resu’ L anﬂf K
the effect of epoiling them for acoupysng Bo oS Y L?::
ot o Ctitural Department for which they wer % B 08 i
perie ba they fake the first epportuntty they see of ! phr Plnos 1
fotin the Courts  In thue way the expenscve ed$0U¢ 0 30UtA05
senb home to England 15, a3 o rule, lost to gi8%00m 30 Jenm
bevat, swhile those who still remam conpectet3 Dodn surny
voth thewr position and prospects. ® Pl“:’“ weys
sestnl these grounds, therefore, 1 strongly a4 sizx[’g:’i
fand s for Wative experts 403 o £ 10 10¢ h0k 43
""'{‘é’ "15 fhe number of Assistunts which » Direcy oo
iy e Y17 10 different Provinecs, and accordin pux
"1 ?1 2% ¢ one for each Divismon would probab
sludy agr‘m ventually be found usefal  As the essencP®¥
:::Y w‘::!:e% \(5 acqurement e,f focal hoowledge, tzx‘e““
Z‘;“a‘;‘: :':‘n dm‘hhe: Tike the Dz;c;;‘;;i not be >
gl::n to them ‘tere that care should be taken m the selectio
not constitute a Dovse as far as posuible, men from the agnes
iostraction be follich as have an interest 1 the land, and who
not complete ,\gam.ukuml aurroundings  Too often men have
N agnoulture, and th: ravks of those who, ass ruley follow the




Conclusions 811

RECOMMENDATIONS

413 That o defimte system of orgamsed Enquiry 1nlo agrieul
tural conditions and practices be matituted forthwith.

That a Py t Agency be establisbed for this purpose, and
consist of the assocration with the Director of the Department of
Land Records and Agneulture of an Assistant or Assistants whoare
trained experts 1n agneulture

That such expetts be, by preference, Natives of India, and be
tramed 1o tho country itsclf

That high class Agricultura) Education be provided m India so
a3 fo tram the men who are to become agneultara! experts

RECOMMPY
DATIONS
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CHAPTER XVIL
SCIENTIFIC AGRICULIUBAD ENQUIRY

414. Tne mportant services which science hat yendered to
agneultore are 1OW 1HOD ersally recoguiseds and the marked deve-
lopment of agricatbural knowledge dunng the last half cenfuxy 1%
ghe direct outcome of the appleation of sctence to prachice

1t 1s the domam of scencs 0 explan the pzmexples whx‘ch
undethe good practice, and to estend the application of these prine
ciples, 68 We ) a5 to make fresh disoovertes that W be of beneht
to agneultare  The work of improvement, had 1t proceed
suaply from the practical side, wonld have been, 5s 1t bas always
been, slow ; bub when science sob to norh to find out the causes ©
well-ascertarned facts 1 practical agnicolture, progress at once
became rapid.

The application of scienee to practice may be brefly descr)be_d
55 ¢ the accumbe knowledge of Iacts aud the dwscovery © eir
v¢ gauses.”’  When the naderlymg principles bave heen drscoveredy
sesence can apply these b0 further developments of practice, and
to new discovemes 1 might briefly llustrate the 1mportauce ©
scientifie wvestigation 10 regard to practical agnealture by refer-
nog to the dilerence hetween the state of aur tmowledge at the
prosent tune and that which existed pnior £9 the mtreduction of
scientific enquary.

Formerly, 1t was enough to know empireatly that certain prac-
tices wers good, thab cectarn hinds of sorl were smted to partxcul-u
crops, that certain foods wera useful for cattle, but no ene could
gay more thon that these things were 50, and nob why they wese €0
Now, , the tron bet soil, aar, plants and animal
has been worhed out, and our huowledze 18 berng contimwally added
to, we hmow, n greal measure whit plants are coraposed of,
whepee they draw thewr ‘nounshment and wm what forms 1t oust be
supphed to them, what the constituents of food are, and the
changes which they undergo 1w the smmal econamy  We are
enabled thus to provide for the peeds of Geld crops by smtable
manunsg, to repar the demands made upow the soil o feed atoch
on a ratiopal system, and to caltivate the land on other than stereo~
typed hines, Thstant countres have been put under contribution to
gupply maunniol resources for our vrops and food for our stoch. In
shost, o defimte knowledge of the provesses tahing part m the
practice of apriculture has been obtamed through the medwm of
scienhfic enqury. At the present fume an enquiy 18 £omg of
whik ss of the highest ymportance to prachicsl agnieuitare
refer to the possibleaswmidation of thamatrogen of the atmosphere bY
cortmn plante,  The establishment of tlns theory, will go 2 Jong
way to explam mnch that has so far not heen whderstood m BETY
cultural practiee, and may alsohave ymportant beansg upon the
practice of the Inture
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Practical enquiry wall alnays be needed to Leep up the hnow
ledge of what 18 beng done, and to provide a field for scentafie
enquiry, but it 1s, nevertheless, froms the Jatter that, wherever 1t
18 possibla for development to take place, any great future advance
will be made

415 The above remarks have been made mn reference to agm- Theepses!

culture 1n general, and not to Indiaa agneulture in particular EE':!:.‘(I‘:m't‘"’l:;a
I have shown, indeed, 1 carhier chapters, that the conditions of eaqulty
agnculture m India are such as to greatly hmit the possible scope
or t, and, q tly, to narrow the field for the
appheation of scientific enquiry, Ae Mr Tiuselton Dyer porats
oo . ' . + shows 1t to
. % " landowners
1 ~ovement by
alth to carry
16 through, but the poorer tenant farmers would never have
nafeated such enquiry, althor gh they were not slow to adopt 1ts
resnlts wheo they saw that 1t pard ~ The non existe yce 10 India ot
any class eorresponding to the resident Inghsh landowser of m
tolligence and wenlth 18 a bar to the progress of original agrienl
tural mvestigation, and wil) limt the pursmtof enquiry to snch
matters ag seem {o have a direct bearing upon the 1mmedinte well-
beinz of the people  Furtber, the smailness of the holdings, the
paucty of eapital, the babits and prejudices of the people, ard the
hinanaal obligations of the Government, are bound to imjose
obstacles which would not present themselves to such a degree 1o
other countries,

416 Nevertheless, adopting cven this restricted view of the S eut o
poss bility of applyn p the results of scientific enqwiry 10 agricul- esan y
ture, there are abundant reisons for 1ts mot being neglected al- "eo*2

together, and for advocating 1ts purswit whenever practicable

Pumanly, let me say that, 1f prectical enquiry 1s to be success.
ful, 1t must be serentific in 1ts methods, 1t must proceed on a well
reguiated plan, and 1ts results must be submitted to careful and
erttical examination, The mere collectron and record of facts 1s
not enough, they must Le put mtoa conne~ted and useful form,
and they must be verified by experiment  Su h work s this can
nek be adequately performed without the possersion of & 2mentie
fie truning of mind by thoee to whom 1t 1s ent usted So far as
1Indra)s concerned, I regard the proper resulation of practial
enguiry, aud the examination of 118 1esults, 1s one of the most use~
ful ways 1n which scientific Lnowledge may be applied to the prac-
tice of agurculture

417 Whileacknowledgmg the bearing of sciences such as Botany, i, veiation of
Geology, Physiolozy, Lngmeering, and Meteorology apon agn eboms yta
cultuie, 1t 19 Chernirtiy more than any other that has beea pro- g culture
ductave of the greatest results to agriculture 1n the jast, aod from
which, as comng most 10 contact with agriculture, the greatest
Veneht may be ex]ected m the future
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CHAPTER AVII

SCIENTIFIC AGRICULTURAL ERQUIRY

414. Tne uoportant services which smence has rendered to
agneultare are pow wmiversally recogmsed, and the marked deve
lopment of agneultural knowledge durng the last balf century 15
the divect outcome of the appheation of science fo practice

1t 1s the domawm of seience to cxpluin the priseples which
underlie good practice, and to extend the apphication of these prios

aples, as wwell as to make fresh discovenses that may be of bevefit
to agneulture The work of improvement, had 1b pmeeeded
sunply from the prachieal mde, would have been, os 16 has always
been, slow , but when scrence st to work to find out the eauses of
well-ascertained facts w practical agrcalture, progress at once
became ramd.

The appheation of seience to practice may be briefly deserbed
a3 ¥ the accurate knowledge of facts and the discovery of ther
“ causes »  When the underlying prinaiples have been diseovered
soience ean apply these to farther developmests of practice, and
to mew discovemes I maght hnefly alustrate the umportance ©
saientrfic wmvestigateon 1 regard fo practieal agriculture by refer-
nog to the diference between the state of our hnowledge at the
present tume and that which exsted prior t3 the introduction of
saentific enquiry.

Formerly, 1t was enough to know empirically that cerfain prac-
tices were good, that certain hnds of soit were suited to parfienla
erops, that certam foods were useful for cattle, but ne one could
say more than that these thwngs were so, and not why they were 50,
New b , the tion bet soil, aar, plant, and antmal
has been worhed out, and our hnowledge 1s baing continually added
to, we hnow, m great measure what plants are corapased of,

whence they draw therr nounshment and 1n what forma st must be
supplied o them, what the coastituents of food are, and the
changes which they undergo sn the amumal cconomy We are
enabled thus to promde for the needs of feld erops by swtable
manurmg, to repar the demands made upon the sorl to feed stock
on a mtional system and to enltivate the Tand on other than stereo-
typed hnes  Distant countries have been put under eontrsbution to
supply mananal resources for our crops and food for our stock  In
short, a defimte knowledge of the processes talng port the
practice of agneulture has been obtaned through the medium of
screnbfic enquiry. At the present time an enquiry 18 poing on
which 55 of the phest impostance to practical agrievlture 1
refer to the possible Iztion of Lthe mirogen of the phere by
certan plants  The establishment of thys theory will go o long
way 1o explam much that has so far nat been understoad 10 agn-

cultural practice and mapy also b t ng upon the
Lractins of the fatore 3 also have smpostant beaning up
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Practical cnquiry will always be needed te keep up the Lnowe
ledze of what 18 bemng done, and to provide a field for scientafic
enquiry; but 1t is, nevertheless, from the latter that, whercver it
18 possible for development to take place, auy great future advance
will be made,

415, The above remarks have been made in reference to agri~ Thetpoctal

e lonx of
culture 1n general, and not to Indaa agneulture i particular odisiimic ive

I liave shown, indeed, 1n earher chapters, that the conditons of faquiry
agneulture i India are such a9 to greatly hmt the possible seope
for \mprovement, and, conscgucntly, to narrow the field for the
application of scientihe enaniry.  As Mr Thiselton Dyer points
A R % . shows 1t fo
' landowners
o . . ovement by
. ) . - alth to cany
. ° npever have
TR f . =1 adopt 1ts
. L. O * * ewlndiaot
any class cotresponding to the restdent Inghsh landowner of in-
telligence and weilth 18 a bar to the progress of omginal agrcul-
toral inve tigation, and will limit the pursmit of enquiry to such
matters as seem to have a direct bearing upaun the 1mmedinte well-
being of the people  lurtner, the smailness of the holdings, the
paueity of capital, the babits and prejudices of the people, ard the
fianuial obligations of the Government, are bound to mjose
obstacles which would not present themselves tosuch a degree 1

other countries,

416 Nevertheless, adopting even this restricted view of the 5 Jent e
possibility of applywng the results of scientific enquiry 1o agricul- tagury
ture, there are abundant reisons for uts not bemng vegleeted al- "™
together, aud fo1 advocating its pursuit whenever practicable,

Prmanly, let mesay that, if practical enquiry 1s fo be success.
ful, 1t must be scientific 1n 1ts methods, 1t must proceed on a well-
regulated plan, and its results must be submitted to caeful and
critical examination,  The mere collection and record of facts 1s
not enough , they must be put mtoa connmerted and useful form,
and they must be verified by expenment, Su h work as this can-
not be adequately performed without the possession of a scientis
fic truning of mind by those to whom 1t 1s ent-usted So fir ag
1ndia s concerned, 1 regard the pioper resulition of practiat
enquiry, and the examination of 1ts 1esults, 15 one of the most use-
ful ways 1o which scientific knowledge may be applied to the prac-
tice of agriculture,

417 Whileacknowledging the bearing of seiences such as B
Geology, Physiology, Engineering, aud Meteorology upon agr. obem wy ta
culture, 1t 19 Chemistry more than any other that bag been Pro. agncaltare
ductive of the greatost results to agriculture 1n the past, and from
which, as coming most 1n contact with agneultare, the greatest
Leneht may be ex}ected ju the future, '

oany, che vtation of
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Moreover, 1t 13 with the apphieation of chemistry to the 1mprove.
wens of Indian agriculinre that the present Repost 13 lupely
conecerned,

Such rapid sindes, however, has the science of chewistry made
withio recent years, and so widely has 3t ramified into almost alt
branches of sndustnal pation, that agricaltoral chemstey, or
the application of chemstry to agricaltare, has become 3 branch
by steelf, suvelving sepsrate and special stndy. It will be my
business, n the remarkg that follow, to see how agricaltural chemis~
try may be most u<efolly brought to bear upon the improvement
of agriculture 1n Indua.

418. T'he need of bringing in the tu‘d oEl agricultural chemstey
i ' et famahe PE |4

M;'fi Geologicat Survey, wrting i 1877 upon the « Hek @ enguiry,
sard —
HOLe el man? e mf s fhaee B3R dy b e n ha e
.. .. ot

TGhe need of an agrienltural chemist was foreseen by the Govern-
ment of India yn 1881, In therr Hesolotion of December 1881
they said ;e

“Pinally, the sclence of agricnltural chennstry will be demanded for the sola.
* 410 of wany amportant agricutteral problems ™

1n 1883 the Government of India formed a strong opmion tuat
there should be au agricultaral chemist for the Northern Provinces,
and mentioned the vast uocalturablo tracts that existed on aceount
of the cecurrence of soda salts which impregnated the soil. They
considered that the aid of science might reclaum these lands  Con-
sequently 1n their Despatch of Sth kebruary 18883, they ashed the
Secretary of State to sanctwon the apporutment of an sgnenltural
chemist who could be used for this work and for educational pur-
poses as well, 1t wesproposed to establish an Agricnltural College
1o tho North-West Provinces, and to atfach an agneuftural che-
must to 1t,  The Secretary of State refused the application on the
ground $hat the matter was a provincial and not an smperial one

of
Inis ln:g

pLIC T

Agresitum
Conterenos
Uctober, 1973,

ve dat for the app of an_agricul
tursl chemist have been made by ** 7 AL .
ment 1n 1882, 1884, 1886, and * . a
snpported by the Oovernment of * . . .
however, while allowing the importance of the matter, has expressed
himself as not satisfied with the methods preposed
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o bo nn!wcred, xmd whw\\ only s chcmlst could answer . , ,
(08 e o b o- !~t ~ - was needed for
1" England found
« was needed for
"mveshgnhon, and 03 a referee, qmte apart from the question of
¢ education.’”

Sir Edward Buck, in conversation with me, suceinctly stated g1 Eluat
his opinion that all attempts at agncultoral improvement xust buct 1%
have for thewr basis some scientific groundwork, and as chemustry
13 the science that comes most m contact wmith agnculture, he

dered that an ngricultural chemst, Lo act as an agreultural
expert, 15 the man most needed and most smportant.

419, In the preceding chapters I lLave, when dealing with scope forwort
each subject in detail, taben oceasion to pomt out where the assist- &) Sl
ance of an* nvnculturnl chemist conld be usefully ompleyed

have instanced several matte  © .
mveshgahon bec:mse of the T .
+ * o possible exhaustion of g 0
‘.. . . . and the export system , iavestipsiion
the suffi and  defici of duff sols 1o respect of the
vanous soil cnnshtuents, the nature of alluvmm aud black cottou-
" ant of
N . - - en b,
PR . . . thel);
- 1, and
L water
water,

the composxt:ou :md use ot dlﬁerenﬁ mauurml substances, and their

' e discovery of fresh manunal

- . * cattle manure , the explanation

1on of food pmducts and the

relative values of mfferent fodders, the nature of mative clanfied

butter (g#+) and other dairy products, the causes which affect the

out-turn of sugar, the of the ch 1 changes

which take place 1 the manufacture of wndigo, and the parts they

respectively play n influencing the produce, the examnation of

suggestcd improvements m 1ndigo manufacture, the mfluence of

manuring uvpon the cultivation of teas, the investigation of the

processes employed in the manufacture of tea, the manunal treat-
ment of coffee, the cunng of tobacco.

420 But there are other duties which an agreultural Assceiation o
chemst would be called mpon to @icharge, and these, while B
somewhat of a dufferent nature to the above more independent and udsxperimeas,
seientafic 1nvestigations, are of great cconomical xmportance i the
progress of atvnculturnl enqu\ry and expenment, nllude
chuefly to the work of p lating, and wat,
enquiry nnd expenmcnt, and of entically ex:n:mmnf' and sys-

o the results obt: My own expenence });z\s

See Footnote page 27
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abundantly shown me that, though the undertakimg of a  practiesl
enqury or of an exy t 1 practical f g may appear at
first sight » mmple envugh matber, 1t 15 the general fate of all such
efforts to fal, or to fall short of the full benefit they might confer,
whenever there 13 an absence of scientsfic demgn, eupervision, and
examunation. I do nobsay that 1t 15 necessarily an agnealtaral
chemst thot 18 required, for, indeed, a man who 15 purely = ¢ labe-
ratory man »’ or, in other words, nothing but a shilful analyst,
but who has not alsa an acquantance mith the detatls and require-
ments of agriculbural practice, will not be at all o smiable person
to select. But 1t 1s rather the man of a scienfific furn of mund,
and able to appreciate where science can be usefully apphed fo
practice, who will be best fitted for undertabmg the work of
enquiry. Tt will not be long, too, I thunk, before be finds that he
has to call in the assistance of more speeaily chemmeal exvernns
to md um. 1, then, 1n one npresm - - * . »
chermonl @ ¥ °

the . . v sty
pr. . wu uate imled becavse the plan wae
0% v ised 5029 to lead to any definte or satisfactory conclusion, or
beeause there was not that eritieal examination of the results which
would enable a night conelusion to be drawn  In these detarls of
p 1 enquiry and exp t the asmistance of an Itural
cbemist would be of undonbted service.

I bave 1 an earher page reforred to the experiments on recla-
mation of salty Jand (#sa/). and ko 1 hef that chemeal
gmanes 30 14 should have
b L wuu Jn question was
i« vy ov WilaT EXtent 1t wasg *f salty,’” to what depth the
saltness extended, to what particular solts 1t was dae, what
the suiface water was, and what the subsoul water. Then, agam,
to what estent the various reclamation processes respectively
snceeeded 1 removing the myunous salts, what guantities of the
salts proved harmful, and ot what powt the reclamation mght be
considered effected, whether the various salts were equally sn-
Junous or not.

Agam, I~ * N
of cawad wea ¢ . - o .
speculabing - .~  Lae wnperature of either water

was, or whetncr ona contawned ahundant lime, and the other not,
when there esisted for lum ready means of absolutely determining
the questions ratsed.

To take yet another 1stance, in Chapter XI, paragraph 263,
I spobe of the competitive tnals wmstituted, at the time of Mr.
Howman’s wvisit, between Native and Luropean methods of
butter-making.  That the Natne manipulators suicerded n
obtmmpg o larger waight of butter from the muUb given to them
sboned no more than their cleverness i incorporating with thew
Lutter o great deal of woler, while Mr. Ubwmon's butter wns
freo from sny excessmive quantity It also left undclermined
whether all the native-made butter was pure butter, or had some



Yord for Agricullnral Chemut 317

amonnt of curd withit These are points where the help of the
chemust must be brought 10, and which can only be satisfactonly
decrded with his co operation

Many have been the experiments carned out at Government y perin entuon
Farms “and elsewhere on the use of different manures, but, though govers
to the practieal manat may be cnough to determine, possibly,
whether this particular matenial 13 better than that, the chemst
would not be satisfied with the limuted results from such enquiry,
results, too, which would have to be repeated each time anew as a
fresh matenial came before hus potice  If, however, he can get
a$ the prinerple or refionale of manuring, and ean ascertan what 1t
18 10 each matenal that produces the result, then the chermst can
apply the hnowledge he has gamed to tho utilisation of other
materials contanng hike properties

The assoctation of a seientifie aduiser with experimental enqury
would, without question, result 1o restcting hoth expersment and
expenditure to more useful ends than has altogether been the case
1 the past

It 13 very desirable, aleo, that the information to be conveyed giuminat on ot
by practicsl expeniment should be set out systematically in aTonlaol
form 1n which it may be wtelligible and useful = The bare record
of what hastahen place, the harvest results merely stated en masse,
or, what 13 perbaps even worse, the drawing of conclusions from
each experiment without relation to what has gone before, are only
Likely to lead to the accumulation of tables and lLiterature which
no one will attempt to wade through A single experiment con-
ducted sunultaneously at four or five different places, and under
varying conditions, 1s hlely to lead to the acquirement of more
sohid koowledge than 1s the attempt to collate some 30 or 40
results at one expertmental spot It needs, therefore, someone
who shall adopt a scientific and entical method, and be able to
ook beneath facte to the prineiples that underhe them

421 Perhaps one of the chief needs of agneultural €XPEeTI= The need of
mental enquiry 13 to have someone associated with the enqmury gontes 1
whose recogmsed duty 1t shall be to preserve fhe contunnsty
of expenment. How offen could it be said of agmeultaral
experiments 1 India that they had faled simply because there
wag no one whose dufy 1t was to look after them, to see
that they were mawntained, that the results were duly recorded,
and that they were made avalable for use! How many have
been the men, who, eager to do something towards agneunltural
improvement, have begun this work or the other, and then have
been transferred Lo some other district or Province, leaving their
tash to a successor who in all hkehhood has not had the least
interest m 1t, and eo has let 1t drop altogether! This 1s the
general fate of agneultural enquiry in India, and it will always
be 50 until a contsnuous and responnidle ageney 18 substituted for
the present eystem of spontancous and amateur effort In this
way the Awa exp ts on usar recl 10n {tee p ph 75)
faled, and such might be at any time the history of every work
of esperunental enquiry or every Experumental Farm, Good
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work has been begun, but no one has been charged with the overs
sight of 1b, 1t has been always a matter of personal chowce snd
nchination, and what has been no one’s duty, bas, after a fime, foo
aoften been noglected aud Inst mght of An agrieultural chemust
of the type I bave suggested might, on the contrary, be definitely
charged with the duty of mawtaimng the continmty of expen-
ment, of watchmg its progress, of suggesting its development,
and of examining ~ud collating 1ts resnlts 1n useful form  In some
such way alone can expenment be carned to a snecessful termma-~
tion, and the woik 1s one which mught well be conducted by a man
passessing & fair practical knowledge of agriculture combined with
a more specal one of chemcal science and seientific methods.

In the course of my four I went to see an experiment on the
reclamation of ravine land by means of embanking (Sunding)*
1t, s0as to hold up the water, and thus prowide water and 1rngation
Wells were hard to dig, the water leve} being Yow and the gronnd
rocky One object of the enquiry was to see if the water-level of
the country would be rawed by the embanking of the land On
enquirmg whether any rise had resulted, I found that 1t was
mpossible to tell, for, erther the level at starting had not been
taken, or, 1f taken, 1t had not been recorded, at all events, no ome
at the Station knew about 1t Thus does not require o chemmst, 1t
1 true, but 1t 15 an wnstance of what will happen over agd ever
agaw 1 India unless work of enquiry be entrusted to men of a
seientafic ture of mind, and also be put 1n the hands of a con=
tsnuous and resporsrdle agency, and not be left to amateur and
spontaneous efforts

twoneedora | 422 Another funchion which an agneultural chemust of

retires or standimg could usefully serve would be that of aching as o

Ve ™ ¢Creferee’ or ¢ Government adviser’’ m chemico agneultural
matters  There onght certawnly to he someone i India who
would be able to give an authorttative opinion on points where
the relation of ch ry to agneuliure 15 d.  'The advan-
tage to - ! ' ght con-
fidently T ' nvolv-
g, ast . .. =, eeds no
demonstration  Nor, agan, 13 1t necessary to explam how very
wscful such an adviser would be to the Agricuitural Directors of the
different Provinces  Without having the power of interfering in
any scheme mbuted b e MU AR T e A
would be available if the
n commeaeing, condaet - - -
of any expenmental enquiry.

Associated with such an office would be the duty of addipg to

Chemien)
|td;‘:[::l‘lo::“ h 1 knowledge respecting the food products, crops, and other
praduct ek resources of the country, a wark which has, ko far, been but very

mperfectly done

* See Tootuote page 81,
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423, Lastly comes the = * *' -
in counection with the dev . -
Though not proposing, ns | P .ot . .
suggested ¢f scientific adviser ©  suowid ve muserf wireculy cnargea
with the work of tenching at any fixed centre or centres, I neverthe-
less consider 1t very desirable that he should supervise such instruction
8313 given, and bo responsible for 1ts proper conduet. Let me say
at once that, while I hold the teaching of Agricultural Chemstry
as aspecial branch of science to be a destrable part of a general
schems of Agmeultural Lducation, I by ne means wish it to be

garded as 1ndispensabl gncultural improvement under the
conditions that exist in India  “That there should be someone whe
has a good and prachieal Imowledge of Agneultural Cl try T
certamly consider a necessity , but L do not imply that 1t will be
necessary to spread imstruction in that particular branch of s¢iencs
in order to achieve any success, The mere teaching of Agricultural The teaching ot
Chemustry will not 1n 1tself create agneultural prospenty, though chwistry
1t may open the mmnd, and lead to an understanding of the
prnciples upon winch practice1s based. Inits methods it s
exp!zmatgry and rteg‘u]ahv‘a rnth:,:L than cre‘:_ml:e. ‘In India there
. i s AR -t - .

et . . R "

. . .‘ RN

case, having had experience a2 an examiner of Indian students who
have come over to study agmeulture at Cirencester and elsewhere,
‘With wonderful powers of getting up any subject to which they
apply themselves, and with marvellously retentive memories,
they are able, by theiwr accurate replies to the guestions set them
1n an : to acquit th lves with credit and distinetion 3
nevertheless, to an examner who has them before him for vivd voce
examination, 1t 1s apparent that there 1s not that practical under-
standing of the subject, and that grasp of 1it, which are Likely
to lead to future benefit as the result of the study, The Lnowledge
which these Indian students pssess presents itself to me as that
of a subject studiously and carefully got up with the aid of great
patural abilities, but which remains merely asan impress on the mind,
for a time, and which fails when the call comes for its application
to practice. Therefore, I do not look for great results to follow at
once the infroduction of the teaching of Agr I Ch s
and I wonld not suggest that provision be made for 1t on any
large scale at first,  Stall, I think that there should be one or two
places, perhaps, where instruction m Agncultural Chemistry
could ba given, both theoretical and practical.  For t.he nght con-

duet and effi y of such teach and for its d pment when
called for, the ¢ scientific adviser ** should be responsible.
In another branch of educational work the ¢ tific adviser*” prepantion o
v

could render useful service. This 18 1n the preparation of a text. text book
book or text-books on A ltural Ch try, which shall be
speaially adapted to the case of Indn. At present there 1s no such
book existent, and thoughit 18 true that the prineiples of o
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svork haa been begrun, bot no oze has been charged with the overs
sight of it; it has been always a matber of personal chowce and
snelination, and what has beev no one’s duty, bas, after s fime, too
often been noclected avd st smight of  An agnealtuml chem st
of the type I have sugpested might, on the contrary, be defimtely
charpal with the duty of mantamng the continmty of expen-
ment, of watching ifs progrees, of sugeesting its development,
and of examiming and collating its results in uscful form  In some
snch «was nlane €30 experiment be carned to o suceessful termina-
tion, and the nork 15 one which might well be conducted by a man
possiseng o far pretical knowledge of agrieuliure combmed with
 nudre spec al one of chemyeal serence and screntific methods,

In the conrse of my tonr I went to see an expenument on the
seclamation of myine land by means of embankng (funding)®
1t, 5025 to hold up the water, sad thus provide water and yrngation
Wells were hard to dig, the water-level being low and the grousd
rocky  One object of the enquury was o see 3f the water-love] of
the country would be raisad by the embankwg of the land, On
enqmnog whether any nise had resulted, I found that it was
wmpossiblo to tell, for, either the level at starting had not been
taken, or, »f taken, it hed not been recorded, at all events, no one
nt the Station knew abont :t.  This does not require a chemist, 16
18 true, but it 19 an wstanee of what will happen over sgd over
agwn i India ualess work of enquiry be entrusted to men of &
scwentific turn of mind, and also be put 1 the hands of a con-
tinxous and respoxsrdle ageney, and not ba left to amateur snd
spontaveons efforts,

rheaetors 222, Another fupction which an agricoltural chemist of
Sreteree or standing could nsefully serve wotld be thst of setmng as o
treforco?’ or ¢ Govemment adviser” i chemnco-agnenltuzal
matters, Thero onght certamnly to be someone m India who
wouhl beable to give an authoritatine opumon on points where
tho relvtion of chenustry fo agneulture is concerned, The advan-
tage to Government of i'n ing someone to whom they might con~
fidently turn for guidance in chemico-ngnenitural matters, 1avolv-
ing, ns they often do, very considerable expenditurs, needs no
demanstration. Nor, again, §s it necessary to explain how ver.

JoreRy Rned [EEMIPRTRE DR Y ST St A
L LI ) '.. -I. .- ._. - - -
1 L - ., . . . . ‘

' CE - '
i . -
of nny exponmental enguiry.

Associnted wath such an office wonld be the duby of addwng to
ﬁhv'ﬁ"-:?}:-?“ ohomiert * dpo respeching the food products, erops, and other
Lrddasts, efe, im ~ conntry, o work which has, so far, been but very

§

2

® See footaote prge 81
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423 Lastly comesthe n ' ', - - . u v “a .
in councction with the deve . -
Though not proposing, as . M

suggested ¢ screntufic adviser "

with the work of teaching at any uawu Leunte orecuires, I neverines
less conmider 1t very desirable that he should supervise such instruction
as 18 given, and be responsible for 1ts proper conduct  Let me eay
at once that, while I hold the teaching of A, ltural Chemist:
as nspecral branch of science fo be 2 demirable part of a general
scheme of Agricultural Education, I by ne means wish 1t to be
regarded as indispensable for agricultural improvement under the
conditions that exist i India  Ihat there should be someone who
has a pood and practical Lnowledge of Agnicultural Chemistry I
certainly consider a necessity , but 1 do not imply that 1t will ‘be
neceseary to spread mnstraction i that parhicular branch of seience
in order to achieve any success The mere teaching of Agricultural Thetench ng of
Chemistry will not 1n 1tself ereate agricultural prosperity, though eemtstey

1t may open the mnd, and lead to an understanding of the

poneiples upon which practice1s based Inits methods 1t1s
explanatory and regulative rather than ereative, In Indra thero

13 great fear that 1f Agncunltural Chemistry be taught as a neces-

sary part of an agticultural curriculum 1t will be studied 1n a purely

acade~~teal manner, as an additional subject of a Course I have had
opportumties 1 England of judging how this1s likely to be the

case, having bad exp as an of Indian students who

have come over to study agriculiure at Cirencester and elsewhere,

With wonderful powers of getting up any subject to which they

apply themselves, and with marvellously retentive memores,

they are able, by their accurate replies to the questions set them

10 an examination, to acqui themselves with credit and distinetion,
nevertheless, to an examiner who has them before hrm for v:04 1oce
examunation, 1t 18 apparent that there 18 not that practical under-

standing of the subject, and that grasp of i, which are liLely

to lead to future benefit as the result of the study The knowledge

which these Indian students possess precents itself to me as that

of a subject studiously and carefully got up with the md of great

natural abilities, but which remains merely as an impress on the mmnd

for a time, and which fauds when the call comes for 1ts application

to practice  Therefore, Tdo = 1 A1 € « cuennt wan T 4782 o &

once the introduction of the .

and 1 would nobi sugpest tha

large scale at first.  Stall, I )

places, perhaps, where t m A ltural Cl 'y
could be gaven, both theoretical and prnctxc:xT For the night con-
duct and effi y of guch teack and for 1ts development, when
called for, the “* seientific adviser >’ shonld be responsible.

In another branch of educational work the ¢ tafic adviser’” prepantion ot
could render useful service Thisisin the preparation of a text- tot books
book or text books on Agrcultural Chemistry, which shall be
specially adapted to the case of India At present there 15 no such
book existent, and thoughit is true that the prncrples of a
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work hag heen begun, but no one has been charged mith the over
mght of 1t 36 has been always o matter of personat chowe and
wnchnation, and twhat his been no one's duty, bas, »fter a time, too
often been noglected and Iost aight of  An agneslinml chenust
of the type T have suggested mught, on the eontrary, be delindely
charged with the duty of mamtasmng the conbinmiy of expen-
ment, of watehing 1ts progress, of suggesting its dovelopment,
and of examming and collating its results in useful form  Tu some
such way alone ¢an expeniment be carned to a successful termina-
taon, nnd the sork s one wlich might well be conducted by » man
possessing  faur practical hnowledge of agneulture combined with
o more specsal one of cb i setence and Gific methods

In the course of my tonr I went to see an expenment on the
reclhmation of ravine land by means of embankwy (uxding)*
1t soasto hold up the water, and thus provide water and 1ngation
Wells were hard to dig, the water-leve] being low and the grousd
racky  One object of the enquiry was to seeaf the waterlovel of
the country would be rused by the embanking of the land  Osn
enquinng whether any rise had resulted, I found that i was
wnpossible to tell, for, erither the level at starting had not been
taken, or, 1f talen, 1t had not been recorded, at all events, no one
at the Station knew about st This does nol require o chemst, 1
s true, but 1t 1 an instaveo of what will happen over agd over
agmn o Indin unless work of enguiry be entrusted to men of a
acientafic turn of mund, nud also be pnt wn the hands of a couv
tinwgus and resporseble agency, aud not ke left to amatour and
spontaneons efforts,

492  Another funchion which an agricultural chemust of
standivg could usefully serve would be that of acling a3 o
“referec?’ or ** Government adviser’’ 1 chemueo-apncultaral
matters  There onght certamnly fo be someone m Indw who
would be sble to give an authontative opimon on pownts where
the relation of cb y to agriealtare 1s d.” 'The sdvan-
tage to Go~ =~ * * . e
fidently to . -
1ng, a9 the
demonstrat
useful suck .
dufferent P
any schem
wounld be a.
m commen . .
of any experimental enquury.

Assoented with much an office would be the duty of addung te

1! fedg pecting the food produets, crops, and other
resources of the country, a work which bas, o far, been but very
unperfoctly done

¥ See footuota page S1
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423. Lastly romes the vecd of having an sgriculinral chemist Anagtteianl

in counection with the development of Agncultural Lducation. tonec

Though not proposing, as I shall presently show, that the uithe

suggested ¢ scientafic adviser ” shonld be mself directly charged
with the work of teaching at any fixed centre or centres, I neverthe.
less consider at very desirable that he should supervise such 1nstraction
as1s given, and be responsible for ats proper conduct  Let me eay
at once that, while I hold the teaching of Agnicultural Chemstry
as o special branch of scienca to be a desirable part of a general
scheme of Agricultural Educatton, I by no means wish 1t to be
garded as indispensable for agnicultural improvement under the
conditions that exist i India, ‘That there should be someone who
as a pood and practical knowledge of Agnenltural Chemistry 1
certainly consider a necessity , but I do not imply that 1t will be
« & —= ol nabesnshianan 41 gt marbieular hraneh of science

¢ . . .
1t may open the mind, and lead to an understanding of the
puneiples vpon which practice 1s based, Inats methods 1t1s
explanatory and regulative rather than creative. In Indra there
is great fear that 1f Agnenltural Chemistry bo taught as a neces-
sary part of an agneultaral curnicalum 1t will ba studied 1n a purely
acade~iteel manner, as an additional subject of a Course  Ihave had
opportumties 1n England of judging how this 1s lLkely to be the
case, having had experience as an examuer of Indian students who
bave come over to study . te i Yeaerhoun,
With wonderful powers * .
apply themselves, and .
they are able, by their L.
in an exann . . . ‘
neverthele . . o
examinatac P . . .
standing . L . N .
e TR 6h L WA dhacbade Plalnawlal

i - ‘o
large sealeat i ' ' . NI
places, perhap ) S “
could bs given S Lo R
duct and effien - . ot
called for, the '

In another branch of educational work the *“selentifio pdyjuer ##
could render useful service. This1sn tho preparation of 4 Lexte el
book or text-books on Agnenltural Chemistry, whieh ghal) Ty
specially adapted to the caso of Indin. At preuent Uhern fu g mu]
book existent, and though 1t 1 true that the prinelyley of .‘

tion
ducational

I
o : -+ of Agneoltural Beiacineof
+ ospenty, though chemistry
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e enm anag on Agneulture as actually practised

n ﬁ?ml‘:n“{‘ ‘:\;\T “C' ““ucdashould be those based upon the actual
Thongh 1ot sores o it ¢ b 10te0t 15 0 Lathe betteriug of that practice
Torated T"T“; 3% % bt under tdeal circumstances, It would
gt sactfen’s tore, to carry on mvestigation 1 the Light
mditions and requirements In
ecientific agrieulturist than the

equired , masmuch, howover, as
knowledge of agniculiure s a
. by previous special study (for
sehemme of Apry pragtieal ‘agricultunst bas mot the opportamty) the
“g““’ﬂ‘d":mml chemist 18 the man primanly needed He must,
fond tienter, be one who1s able tondd to s scientific attamments
43 8 pood general acq nece with agricultaral methods and con.

certanly is ” As one of the delegates to the Agneultural Conference
necest Gumla, 1n Qctober 1890, said, ¢ We want , . 3 man who
mordy at once a good chemist 1 the laboratory and acquamted
Cherpth practical farming oo 1ts scientific side,?’ tlus, 1t eeems
R me, fairly describes the kind of man who 13 wan‘ed, fe must
Prbe s man of busivess Lobits aod capacity, and also sutficiently
“’pmchcnl to be able to supervise experiments, and to go round and
%'see what subordinate ofhcers are dowg, whether by way of

:axpenment, enquiry, or teachwg

0 426 The next question that arises 15, whether one such map The oamber
a1y puflerent, or whether several are required. I am dectdedly requirea
b of opmion that, at the outset, oaly one agricultural chemist is
wanted 1pasmuch a3 the suheme must be regarded as more or
Jess experrmental  As I have pomnted out already, I donotregard
the wunt of an agricultural chem
of agrienltural 1mprovement, alt
be a very necessary pait of the
the work of improvement Therefore, I would prefer to begn
m a moderate way and not tocommit Goveinment to more than
a tentative scheme, the further devclopment of which would
depend upon the success achieved by the mmtial one I do not
deny that the suzgested scheme 19 madequate to meat the requires
wents of ti e country and of the different Provineral Governments,
Lut 1t 15 all vhat, under present conditons, I feel justified
recommendiog, viz, the aj pontment of aue first-class man to act
ns Government refeiee and adviser. For a complete scheme it
wounld be desirable, I think to bave an agnealtural chemist in
each Province, or, at least, n each of the three Presidencies,
Bengsl, Bombay, and Madras  Butat would be better tobegin
with one man, and 1f the necessity arose, and the desnability of
N 1f one maa,
mpenal, but
ny Provimol
Government which might wish to avail itself of his services weuld
be entitled to do so, and, thus, lns functions would be rather
national than mpeital

21
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427, Tho thid point upon winch X would snsist 18, that of
any sppojatment bo made, there must be sufficrent time allowed
to sed whethprthe expeniment { for such I must term i) be
3 ¥necess or not , alse the men o appotnted wust have time and
opportumity given Inm for scquainting himself with t! ¢ methods
and conditions of Indhan ogricolture A man, be he eser ro
good an sgnealiural chemist, or be his neguaintance with Enghsh
agrieulinre ever so great, 1 almost surg to fail noless ho bave given
tam the opportumty of studying the pecabar sarroundings of
Indian agricultnre " In fact, he will slmost have ta forget, for
the trme, what he hnows, and start afreshas o learner, Toattempt
tatevhor 1o amprove agneulture without first becoming ae-
quanted wath s conditians s to court almost certarn farlure
1 aw only too well aware that whatevar T bave been able to
gather during my own tour bas been the outcome of those facrhities
whieh were so readily pliced at my disposal, and of which I
avarled myself with the view of acqmang as mach Lnowledge
us porsible of the ngneulture practised 1m different parts of the
coustry But, while the new comer will do well fo regard fres
self for some time ax a fearner, 1t 13 equally weumbeny ¢ Was.
to whom the mwingof sueh ap appointment is e0tr} ot heen
they should be content to exsreica patience, aod that 5 o ope
allow time for the chemist to get that practical o emist, 18
with Indun agrenliure which s escentml to hw afiagg over
To brng & man of senabific attanments overjmen of 4 #
and to set him down to work oub plans of esplof g eonn
1o engage m mvestigation, before be knows snytlm,
of the agneultare of the country, 1s to rumn the proj
very outeet  The history of past efforts at agrculty
went tbundantly lustrate tins, and the men who havafexmst of
m oue gpot, and have been sob to work out 1mprov
thence without gome abont and acquamtng themse”
conntry, have proved of bat emall value  The real bl
nttaches not to them o much as to those who baves
themn to “make brrks without straw,” and have agy
writo Reports, conduet expeniments, aud, in short, tope
eppowtment, long before they have had an opportanits
g Ynemseives with the ynowledge pecescary for E’wo
charge of t}e¢ duties which have Iallen to therr sh
putitog this very strongly, but I am well aware of 4.,
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nhich ba shall vemain 1 communieation  Soppose bim {0 be
engaged 10 an enquiry upon salty land {usar) seclamation, be may
have enmples of soil, or of wnt(r, or of ealts, to analyse 1n pursuit
of the investigation  These cannot Lo amalysed on the spat, but
waould havo to Le referred to o laboratory, and be done either by
tim upon his returs, or,in ibe meantime, by rome one working
under s spstructions  ‘Thte leads me to coumder the demmtabity
of baviug a eccond man 28 smstant to the “scientific adviser.”’
Thiz T would recemmend on two mem grounds, Krstly, the advan-
tage of haviog o remdent amalyst to ecarry ont the detads of work
conducted mn o Jaboratory, secondly, tto advantage of being able
1 this way to provide for the teaching of agreultural chemmstry
at certam fixed places

In the work of nvestsgation and enquury there will be numerous
onalyscs to ba performed, and purely sualytical detals to be
carzied out, n}l involving care, ehutl, and speeial chemenl tramivg,
but yet more ar less routme 1 natare.  It1s not necessary, nor
everr demirable, that the time of a nghly pd officer of speetnl
quahfications should be taben up with roubine matters more than
can be belped, but 1t should be devoted more particularly to that
which be alose cande  Itis also very desusbfe that analyticsl
work conneeted with any enquery should proceed without rterrup
tson, vnder o fully quahied chemmst, slthongh eircumstances might
reqmre the presence of the hewd man at a distance from s Jaborr
tory Wercall analyties} work of this mature to be feft until the
1 ead mn could retara, and then had he to carry out allthe apalytscal
work with his o7 n hande, thers woald ¢con be an accumaltation which
1t wonld be bard, and often impossible, to overtnbe, and he would
often e prevented, too, from taking up other work that ealls for
tns speeral employment  1f, on the other haud, there were a second
man, or Assistant Chermst, as1 may best term him, scting under
the directions of the *serentific adviser,” he would be able to carry
ont all the analytieol detasls, and present them to the sewsor
chermat for s upthsation on his return, or for forwardiag to
lum of stall away  Further the presence of an asmstant chemist
residest where the lboratory 19, would ensure someone bemng ou
tie spot, ready to atteud to any analytwcal work requued by
Agricultural Directors, vr for Dspennmental Farms, or to trausent
anything for seference to the semor chemist A constant come
munieation would thye Le muntawned between the * seentsfie
adyiser,” and the Jaloratory where bss work 15 conducted, as well
ag with those who pught wish to apply to hum

Sreuttimion  Bub the second sdvantage to be gawed by the appointment
otamamuss 't of an Assistant Chemist 18 also a very important one, inasmuch
m i §
wa'mtond 0936 appears to me to provide for the educational wang which the
o1 pover Government of India sepresented to the Scevetary of State and
1t at the same trme meets the very proper objections of those whe
wrged that an sgrienltural chemust shonld be vs & for pusposes
of mvestigation, and n t dweetly for teaching  With an nsast wib
chiemist 1esident at some centre where a laboratory 15 placed, the
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teaching of Agricultaral Ch try ab that eentre might perfectly
well be provided for. Tho assistant chermst, wiile engaged in
Ins laboratory duties duning part of the diy, would be quite twell
able to giva lectares on Agricultural C try to students, nd,
from time to time, to conduct n class in practical laboratery work,
The need that has been felt of late of prow:ding a higher class
of imstruction for Native Torest subordinates empharises the de.
srability of piving, 10 some euch way as T have suggested,a
trointng 1 Agricaltural Chemistry as part of theiwr Course

A third advantage would follow such an appointment, The Ao nes staot

changes, the leave tabiwngs, etc, necesaitated by a resdence in of intes the
India, obhige the provision of a substitute to take the place of 'b:gqgn’:';\'nlh'
an absent officer  Should this be the case with the senior man, ¢ @

1t would certainly bean advantage to have au assistanu chemist

who, while worling under the semor man, would be able to

take is place in_his absence, and thus not allow his woil to be

at a standstil It may be necessary, perhaps, at some future

time to i}l a vacancy m the higher office, and 1t might be found

better to promote the junor man to the sentor post and utihse

the Lnowledge of India which he has already gamed, rather

than to make a quite fresh appowntment, and to bring over a

new man who would first have to go =bont and leain theagn-

enltaral conditiops for bimself, as hia predecessor bad done,

430 The goalifications of an assistant chemist must primanly The quni1 4
e = it
1stly. That he be a competent Analytical Chemist, chemist
2ndly. That he possess aptitude for teaching, a good
general knowledge of science and suflicient spe.
cal I nowledge of Agucultmal Chemistiy to
cnable him to impart instruction m 1t,

431 Tt must now be conudered whe-a the laboratory and Tieloeston o
the assistant chemist are to be located It 1s naturally desirable R
that special work, such as 1s here 1nvolved, should be carried on
under as favourable gonditions 11 regard to chimate and situation
as 15 possible  Bnt, at the sawe time, a laboratory should not be
so 1solated as to fwl to be of lenefit tolndia 2s a whole As the
¢« geientihe adviser”’ 1s to be 1mpenal, this might bea 1reason for
this bemg attached to the Government of India, and for changing
ns locale when they do, so that he might be available when Ins
advice was needed  But, though 1t may be desirable to have the
¢ gorentific adviser” 10 tomeh with Government, I would rather
see him penpatetic 1n character, and bhave him go about the
country whersver and whenever required. Besides, aenher Cal-
cutta nor Simla appesr to me altogether desirable places at which
to establish & lhboratory, certamly not for a whole year, Cal.
cutfa1s quie at one corner of India, and, m regard to chmate,
1s not suitable all the year round, wlule Simla 1s also too far
removed from the rest of Indn, and 18 not hiely to form a good
educational centre, I confess my own predilections for choouing,
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were 14 poseible, 2ome place which, while bemg agreeable on the
whole, as rezards chimate, mght be as central ns po sible, and
hence mvmlable for the differcut farts and Prosinces of Tudis,
Jubbulpore, for matance, 15 such a place, and had there been any
sustable snstitution avadable there, I might have recommended iis
adoption as the loextion of the laboratary, and ss the head-quar-
ters ¢f the “scientific adviser' and bns assictant cheenst  btu-
dents from all parts of Indin would resdify be able to come to
such a centre, whilst 1t would have further advantages wa enablinx
< the scentific adviser ™ to make it a good starting pownt for his
vatious Jjourseys to different parts, whether porth, south, east,
or west DBut I am not prepared at this stige to advise the
butdmg of any iastitution specially for thus purpose, but, a8
the whole scheme 13 2n experimental one, I think that 1t would bo
better to atithse tlose facilittes which already ewst, and (o
provide, a3 far as possible, for the davelopment of scientific
education ai places where 1t has already obtamed somo
foothold  Agricultural Colleges are represented prisespally by
the mstitutions at  Saidapet (Madras] and the College of
Seence ot Puosa {Bombay), to omit the more recently establhed
one o the Natine State of Bareda, In addition to these
institutions at which mstraciron m Agrenlturs 18 grien, there
15 the Forest Scheol at Dehra {Nosrth.West Provinces). The
trammng of Forest Students 13 alse carmed on at Poors,
stadents coming bere frora Madrag and Southern India generally,
whilst Debira 1s 1ntended to serve the parposes of Northein Todia
1t was 1 with the dcvelop of the Foiest School at
Dehea thit the application hrst came for the appomtment of an
sgrieuftural chemist for India, and, though I do not see my way
to recommend the appomtment of a spectal officer for that purpose,
T certa nly sec o dectded advantage 1 having a laboratory oc
{nboratunes placed where they may be ntthsed by Iorest Students,
and whery, thetr presence will welude also the sermices of 8 man
capable of imparting rastruction 1n Agriculfural Chemstry At
Delirz tlere 1s already a very faur Inboratory, which might qumte
well be adap*ed to the new requuements, this would setve for the
North of Inda At Poona there 15 & very good laboratory alss,
? o ”» " agncaltese of the Deccan,
' - eing a plessant place dunns
: that were made when the
Tt .o s first suggasted, 1t was
b . . to send its stadeats to
. B . Poona mght serve for
Bombay and the whole of Southern India  After careful couris
Debraand Poost deration, I think that the Lest plan would be to have the heal-
Ve quasters and Jaboratory fixed for six months of the year at Delira,
and for the other six montbhs ot Poona o thia way the need of
wmparting snstruction m Agricultural Chemistry would be met
for botb Northern and Southern India, aud, at the same trme,
the work of mvestigation would La able to proceed under farr
chimatie snrronndings  The Forest Students, both of Northern
aud Southern Intia, would be able to recesve 1nstruction, as well
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ns the Agnuultural Students attinding the Poonma Cullege,
existing laboratories would be utilised, and, altogether this schewa
recommends 1tself as beieg the best to meet existing wauts,

432 It scems necessary now to say o word ns to the dubies Datles ot the
of the  seientifio adviser” and of the assistant chemist 1 would vt oitde
lay it down, as regards the first named, that he must be given p ®¢tcbemist
free band, and that no one, and no Department, exerrise more
a ~ =' =t=1 - Vw Tt s mopossible te lay down

the exact emplovment of hs tima,

hus appointment 15 justified, after

due time has been gnenhum to get 1nte s work, but, unless

confidence bs placed m lm to nghtly employ his time and

opportumties, the apporatment 15 almost sure to end, as many

bave done before, 1n not 1eahsing what 1% was ntended to 1

1 ope, therefore, that 1f any such appointment be made, the holder

will not be called upon at an early date to ¢ justify his existence,””

-t~ AL VAo wrof ohab bo o o cbayw ag the 1esult of

' o to sbow, at tle

its continuation 15

. ¢ ths with having

to prove that be 13 “earning e salary ” and usefully employiny

his time, unless, of course, circumstances should amse which

would call for Ins removal on )ersonal or othei unquesttonable
grounds,

Vath regard to the assistant chenast, his duties must be lad
down by the serior chemst, whether 1t be the carrymn,z out of
laboratory work or of nstruction, end for the proper discharge of
these duties the senior mau must be responsible

Should 2 “ scientific adiser” be = £ 4 T vy .
that several mdustries such as thos .
coffes, sugar, stc, would be desuous - N - ..

services, and the question arises wheluer e suoma pe allowed to
updertake private work and to recaive emoluments from private
wdiniduals ;o addition to his official pay. It way, with much
reason, be urged that imdustries such as the alove contnbute
matenally to the country’s welfare, and that therr prospeuty 1s
co-ineident with that of the eultivators and labourers employed
i them, sp thet Government shonld sssist 1o ymprompg the
different manofactures by giving the help of therr suentife
experts ‘That these industries could be improred by chemieal
Lnowledge and shill bemng directed to them [ have mo doubt,
bat there are, 1t scems to me, great objections to the utihsation
of & Government agncultaral adviser 10 techmcal work when there
15 20 much to be done n a more puiely agnecultural direction, and
when not one district or Province alone 1s concerned, but the whole
of India To properly toke up such an mvestigutien as, for
mstance, that of the ymprovement of mdigo manafacture, the
whole time of an expert scientist would ba required, and for much
more than a singlayear Then it mieht Le ashed,—to whieh of
the sey eral 1ndustries should attention be turned first of all ¢ My
view 1s that each ot these industries should emj loy its own exjerts,
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and should not look £5 Government for this, There 15 quite enongh
10 do in cach fo occupy special men 1f selected, and what could bo
done ina casual way by o man engaged in general agricultural
worh 1o othur parts of the country would count for but Ittle.
But there are other dangers attunding the employment of an
agrieultural chemist i technieal Investizution, It 1s only to
be expeoted that 1f a man be free to take up pnsate work he
will choose that which pays bim best. More especually will
this be tho case 1f the ealary attaching to the office be put at
low figure, on the ground of the chemist bemg ble to increase
s remuneration by doing outside work. 1 would point out,
cover, that the 1nd tto seeh prvate prachice will fend
to make s mun ueglect the more sp-cial work of lus office, and
if Government nppomt nn agncultural chemst with hberty to
engago 1n other work for payment by private individuals, they
must not be surpmsed to find their ‘man select such work as
1s most remuneratise to lnm, and engage 1 technical 1nvestiga-
tiona rather than 1o the direct improvement of general agriculture.
W hoever he be, n man 19 sure to pick and choose what he will
lke to tal ¢ up, nnd hberty to engage n private work will, m
e case, 1nterfera with the discharge of public duties There 13
not 1n India the desirability that occurs tn England for bavinz as
. o - ' : e shill a
manures,
, ! would be
f “ir nothing
beyond 1t, than to have him, while 1 receipt of pay for doing
aguicaltural work, endeavour to increase his :nccme by engaging

m outside investigations,

However, I would by no means say that if Gove:nment thought
1t advisable that their chemst should take up any 1ovestigation
concerning a technical ndustry, he should not be at liberty to
uundertako 16 But 1t should not be, I thunk, for any extra vemo-
neration, and 1t should, in every case, come to him as a_reference
from Government, and with the request that he would, 3f able
to do 60, tahe up the matter in question Any fees received for
the work should go to Government  For the 16asons I have given
above, I domot think tbat any such investigation can be of a
prolonged or exbaustive nature, but would bave to be confined to
the solution of certam definte porats which 1t mght be considered
desirable to submi, to the  ecientsfic adviser ”” to Government

« Relontito Similarly, I should be inclined to ot ject fo the employment of

ST i the “scientific adviser,” or of the t chemist, by M p

Masicpul ties  Jsties, for thewr local purposes, or 1n the multifarrous duties of tha
ofice of Chemical Ezaminer. Such duties are not pnmanly
agricultural, and should be left to men specially appownted to
carry them out

433 1t 1s necessary that I should now say a few wordsas to
the salaries to be pa d to the respective officers whose apporntment
I suggest  Seemng that so much depends upon the standing of
the men who are selected, and also upon whether a pension be
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or be not attached to the respective offices, 3t 19 not possible to
say defimtely what o proper remuneration wsuld be,

For the sentor position, either a man of established repatation
and reecogmsed tific standing may be ob ble, or else the
man to be selected must be o somewhat younger man of undoubted
ability and great promise, but who has still o name to make for
tmmself, Tn the former casa, I do not think that, leaving out the
question of pension, a lower salary than Rs. 2,000 o month, nsing
to Re, 2,500 2 month, should be given 1f a younger man 1w
sought, thea a salary of from Rs 1,200 toRe 1,500 4 month would Le
sufficient, These amounts depend much, of cour e, upon the rate of
exchange taken a5 the basis, when I stated them in India the
rupe was then at 12, 62, but 1t has since fallen considerably
Tt will be clearer, perhaps, 1 Isay that T tlunk the salary of o
man of eslablished reputation should beabout eyuivalent to 1,8007
a year, nising to 2,2504. af the end of the term of 7 years, or,
10 the case of 5 younger man, about 1,200/, a year, nsing to
1,500 It would be better, however, to do as the Agricultural
Conference at Simla 10 1890 recommended, and to leave the exact
salary to be det d by the Secretary of State, and to be
dependent upon the clas3 of man ultimately eelected

As regards the salary of the sssistant chemist, this, too, must
be regulated to a certain exfent by the tmrn wlich exchange
takes, but a salary which 13 equivalent to 550 a year, nsing to
7001, a year, should be sufficient to attract a smtable man.

434 There are other matters of detail whieh might have to be ot er a0 ais
L " S these 15, "seet
1oder  the
hould be
- . rmany, or
. On the
first pomnt I can hardly offer an opmion , but as to the second,
T am atmost sure that 1t will be necessary to go beyond India to
find suitable men, at least for the semor apporntment , whila on the
third pont I would throw out a suggestion that, 1f the select on
be made from England, 1t might well be left to the Secretary of
State 1o consultation with some agricultural bodv of standing,
such a3 the Royal Agricultural Society of England
While an assistant chemist will be readily obtmnable, T am well
aware that 1t will be no easy matter to find's man 10 every way
v am a4t T LS el out
o would
the pos-
. readily
discovered. In the end 1t may be necessary to sclect & man of the
requred scientific qualifications, and who appears likely to be
able to develop the practical qoalfications aiter he has acquired
some experience 1n India, But, unless there has been beforehand
~o e Y. '~ cerfwn that
¢ seientifio
ral matters,
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the pnmary sequirement g that he shall Lave gamed the speeral
experience before commg out to Indis, and 1f he be a wan of
wotelligenco and good common sense he will be able to sec what s
wurl:ted of hum, sud to add practical hnowledge to hus scientifie
abihity

T am eonscions, too, that 1t may be sad that 1n giving a man so
froe a hand 58 that wlich I have suggested be should have, X
have left a good deal open to bim, and have put but hitle control
over hrm 1t 1s quite true that this leaves mnch to chance  1fa
man Le active and desoted to Bis worh he may make lus position
ane of much value, and render its continuation ndispensable, if on
the other hand, be only studics Ius own comfort, i]e may simply
mahe hrs appointment 4 ¢ cosy berth”” which bringshim 1m a goo
salary, so long as st Jasts Tt 1s 8o defficalt, however, tormpose any
gystem of control Wathout at the same time destraving the practical
usefulness of the appomtment, that T thisk 1t 18 better to rely upon
the indrvsdual to show that Ins selection and the creation of the
office have ahthe been warranted

Teasmpiyment 485 T should be msunderstood 1f T were supposed fo 1mply

S ente sarent™” that all that 19 needed for smentific agnultural enqmry m India

» €5 fu agricut
aratenqu ry

18 an agricultnral chemist and an asnistant chemmst  The branch
of smence With which T have had most to do s chemnsiry, and so
I have spohen manly from the standpownt of the chemisi But
there 1s nced of men expert i other Lranches of science too
Ameng these, a Botamst, an Entomologist, and an Agrenltural
Fngioeer nught be mentipned  Such men may be found 1n Toda
itself, and from time to time therr services have be_en utx)‘x‘sed, but,

several lengthyrmqumes, more especially rtb;'xt va‘lh regnrré tt: the

Uhna, ln all matters concermng the trial 0r NLW Lrops or uew
vareties of crops, recourse should be had to the best botameal
asustance avalable, and there are, ag I have sud, men i India
ally qnalified fo guve thig, N ’ Ll
Agricultural Chemustry, *
£ wooe Pl S,
Alveady, ot the Forest School,
et whan Museum, Caleutds, has been
employed 1 giving & couese of lectures oo this subject 8o far,
this 1s good, but 1t only covers a pertod of six weeks in the year,
and Mr Cotes has the general duties of lus appowntment at the
Todian \useum to attend fo as well as the more agricultural
relations of the subject. T heartly approve of the employment
of men of att ¢ 1 deferent branches of scwence for the
furtherance of agneultaral knonledge and also for tesching pur-
poses, but this must be done on a more extended scale than has
been the case np to now, and there should be, as I have s, both




Selection and Pay of Serentsfic Officers 831

a Botamst and an Latomologast attached regularly to the Agneul-
tural Department

A more thorough step towards attacling a great subject affect-
ing agrcultural interests was takenm the engagement of Dr
Lingard as Government Bactenologist, and inlus location at
Poona (see paragraph 272)  This appomntment had only been made
shartly before 1 left Indi, but of the necessity of applying the
latest advance of acience to the avestigation of cattle discases
there can be but httle doubt.

In many enqunes of an agnenltural nature, questions will anse
where o Loowledge of engineening will be very ~essential  Such,
for instance, are those on land recl oation, et Ref
has been _made to the employment, 1a some of these enguines, of
Mr W J. Wilson, of the Public Works Department 1t would be
well that the services of an agmeultural engimeer shonld be
availatle, not only from time to tume, but regularly, for the
work of the Agncultural Department

436 'The connideration of the vanous points raised i this chap- mue pos tion of
Ler leads me, 1n concluding 1t, to make a few remarks on the general § ¢ tife meafa
question of the appointment of scientific men to positions 1 India
There ought to be no reason why India should not possess her own
staff of workers 1o various branches of science, 1nstead of having
89 often to refer questions to home erperfs There should be
authonties on scientific sabjects m India just as there ale in
England, 1n Germany, and 1n other countrnes It cannot be smd
that encouragement 13 given to the purswit of scientific nvestiga
tion 1n India, and if the story of the many very able men, 1nclud
ng even a Second Wrangler at Cambudge, who have gone oub
to India to fill appointments, be esamined, 1t will be found that
1n but few cases have they advaaced by the pursmt of the parti-
cular seiences of which they went out as exponents The fault
seems to lie i the fact that men skilled 1n a special science, and
for that reason selected for Yndia, mostly find themselves, on
arnval drafted into the Educational Department, and forming
path of & graded service, In this eapamity they are obliged to
move on through the different grades, ftaking up the respective
dutues of each of these, for, if they wish to keep to therr own
science, they must remain at the same salary as at the commences
ment  The outeome of thas bes been, {hob men who bt have wam o vgnd
been oniginal workers m science have had to abandon 1t for the e ™
duties of School T or, d of furtherad b1
theirr own science, have launched out 1nto the pursms of Meteoros
logy and other subjects in which they might earn distinction
I have 1t from menn the Educational Department who had been
ongnally chosen for therr scientific lnowledge, that, when ones
established i a position, they find their time so taken up with
tcaching subjects other than ther own science, that they have to
nbandon entirely the hope of doing any onginal work, and have not
Le b T ‘  bemg doneat
saence  The
. ot Lecp thewr
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hnowledge up to date  The late Mr S A, ILl, of Allahabad,
who was a shilled ehemist when he came out to Indha, acknow ledged
to me that this was the ewe and that he had not been able fo
LceF himself aequamted with the advance made i chemustry,
stk fess to carry out any orsginal work i the seened,

Another instanco of the way in which no encouragement 19
grven to scientahe study 1s scen mn the aystem by whieh appo nt
ments are made fo the position of Chenmeal Lxamner fns!cul
of sclecting for these posts men who have been carelully trmned
i chomstry, and more espeerally jn amalytieal chemustry, the
appmntments are generslly piven to men who have had nothing
mare than the clss anstruction an chemistry and the test tube ex-
¢ nence of the ordinary methenl sbodent  Those who have any
acquaintanue with the facts hnow how small are the demands made
upon the chemieal hnowledge of o medienl student i ordec to
enible nm to pass has qualfying examinations, and 1t s simply
this or the recollection of 1f, which the ** Chenueal Dxaminer 7 1n
T ha has to rely upon when he enters gpon Ius work  The men
chosen arg acdies! men who, when they sce the chance of adding
to therr ineome by tahing a ¢ Cheancal Lsanunership” as well, do
so, and at once finl themselves armed only with the remamns of
their stedent days® knonledge brought face to face with matters
reqwring not only special acquamtance with chemistry, but also
considerable analytiea! skull and expenence The subjects dealt
with by Chemeal L<ammers are of a most vaned deseription,
from poisomng eases 1n wh ch human hie s at stake, down to
anlysos of Government stores, dynammte, Lerosine o], beer,
raspberry essence desminfectrag powders, and lozengas!l Clcvei
1
&

A}

1
Buow uow 1o Gedr Wil buo USuAL IUL UL MUUEs puLW Gu uy
bim nnd what he does not hnow he finds ont from books Bt
the system is very far_from bemng satsfactory, and 1t 1s not to be
wondered st that the Reports of the Chemucal Ixaminers are not
£1lly credited »n the Law Conrts  On looking over the Reports, I
find that medico legal eases and examination of Government sfores
form the bulk of the work, and that the rmportaht matter of the
adulteration of staple foods 18 oune which but seldom comes
forward

- PO " © [ 1

anyhow  Added to tiis, the number of samples gont, aud Lue & va
of analyms made are determined rather by the cost than by the
tmportance of the enquiry, and ¢ 15 left to the chemust just bo
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analyse what 1s sent to lum, 1nstead of carefully selecting such
samples asshall be germane to the enquiry,

T cannot but think how much better 1t wounld be if thera were Centrsl Tinlog
one Central Institution, say at Caleutta, where, with able pro- Jetist s,
fessors and the best Iaboratory accommodation, men might be 2prolatments

trained 50 as to qualify for filling the posts of Chemcal Examimer,
Mumeipal Chemst, Samtary Inspector, and such hike  As vacan-
cies arose n these posts, they migbt be filled by men who had
passed out with o gualifying cerbificate In such an Instrtution,
too, men might he trained 1n Imowledge of agricultural as well as
of general chemsiry, and the requwrements of India could 1 this
way be met from India itself, and not be the subject of continual
reference to England  In some such way, tco, there would be an
opportumty for the devel t of oniginal tafic work 1n India

P
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COMNCLUSIONS

437 The influence of science upon the development of agri-
culturi] knowledge has  been very rmarked watlun the last half
century, Inasmuchas chenustry 15 the branch of serence most neasly
related to apmenliure, 1o study becomes of parhicular rmportavee
when the wmprovement of agneulture 15 concerned  The need of
having an agniculiural ehemnst 1o Yndia has been recognced ahbe
by the Government of India and by individuals of weight i that
country There 13 ecope for the usefol employment of an
agneultaral chemist in carcping out seentific 1mestigation npon
sgneottural problems of the day, wn ploomag and regulating
agriceltural enquiry and expersments, andin exawining and recard-
mg the vesults , 1 mantaming the contiomty of experimental worh s
i aching as 2 referce  or “ scientafic sdviser *” to Governntent on ail
chemico-agnoultuml matters, in directing the teaching of agmenl
tural chenustry, and 1o auding the spread of agnieu’toral education
by ass sting in the 1ssue of agricultural text-books

A beguming should now be made by the apposntment of an
agneultural chem st to carry cut the above dufies  He should be
a man with speoinl acquamtance of the science and practice
of sgriculteral chemisiry, and sbould possess a good general
hnowledge of practeal agmenlture The sppowtment of such
a man shonld be regarded as exy 1, and, dingly,
1t would be suictent to have oculy one man at Brst, who,
while acting as “ sesentafic adviser ¥ to Government, would, never-
theless, be equally avarlable for all the Provinees of India  He
must be given time and opportunities for maling himself nev
quarnted with the conditions of Indian Agnenliure, and the first
appormtment should not be for less than seveu years, His fupe-
tiops should be primarily those of an nvestigator snd advicer,
and not those of o teacher He should be provided with a well-
equipped laboratory, and with an assistant ehemst who shall be
reaident at the laboratory, do the uecessary analytieal work, and
also tench Agricultural Chemstry, The most saiisfactory plan
would be to utlise the exmstng Iaboratories st Debra and at
Yoona, each for stx months mn the year It s not advisable that the
“ serentafic adviser,” or the assistant chemist, be allowed to engige
1 pusate work for mdividuals,
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Further, 1t 13 very desirable that men of mark 1n other seiences
such as Botany, Entomology, Engineermg, cte, should be attached

to the Agneultural Depariment for purposes of enquiry and
espenment

RECOMMENDATIONS RECOYMENDA
438. That an Agneultaral Chemist be appownted for India, to
act a3 adviser fo Government 1n chemico agnienltural matters, to
carry oul mvestigation, and to direct Expennmental Enquiry
That an Assistint Chemist | e appointed, to act under the above
officer, snd to teich Agricnlturnl Chemstry,
That to t1e Agriealtwial Department should be attached other
ecientific officers, such as a Botacist, an Entomol gicf, and an
Agricltural Engineer, for the purposes of Agricultural Enquiry
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CHAPTER A V1T,

EXPERIMENTAL YARMS

439, It may be ead that wherover the work of agrieultaral
yaprovement has Leen taken i hang, the estabhishment of an
Lxperimental larm hss elwost 1vanabfy been o part of the
scheme, Thers sre very good reasons, too, why this should be the
wase  Upon the cwrping out of the ordimary operations of the
farm ot t' e most favonrable moment dopends the success of huse
baudry, and 1t bas been found, over and over agam, that thie n
hampered by the concurrent existence of work of sn experimental
nature, wuvolving special care and expendiure of fime Viben n
farmer’s pochet 1s concerned 1t 18 hard fo expect lum to feave that
upon whieh his hving depends, and to attend to volontary and
unremanertive labour,  When a wids stroteh has to be sowp at
a favourable turn of the weatler 1t 1s troublesowe to have to delay
to plan out sn mies, to mensure out plote, to mark ont paths, or
to wergh out seed or manure, stmbarly, at harvest.time, when so
much depends upon gething 1n =« erop well, 1t scera to savolve
tedsous defay wm eutting and gathenng plot by plot, 1n stachiog
and stortng sep 1y, benng, labelling, measunng, weihe
ng, recording and checlung the produce of different swmali’srens,
so it comes obout that, under the press of sowing or harvest
opesations, the expenimental area s foo often left to the last, and
ibat whih requires the most core 18 neglected, because there 1s not
the tume to gwva sttenton to st  The outcome of this has been
that, even 1 England, the ordinary farmer will du litle more than
leave, perhaps, a bi6 of hs field vumanured while the rest of tb s
man ied, or he will pat some vartienlar dressiny on oue spot,
while the der 15 treated dislf 1y, aod at harvest tune ke
will werely qudge by the eye what the resuls bas een  But he
will seldom go to Lhe troutle of harvesting separately any defimts
ares in order to learn premsely what sts producs has been ns com-
pased with another  Accordingly, the information thue gatoed 3s
Loown to the sndiidual only, and even this 1s of an indefioite
and d nature, Dyp tal enquiry hae thus been left
to those whase opportumitics or means have pernutted thewr saenfice
g 8 certain amoupt of tume and mopey, or ele to agricaliural
bodies or Government Depariments  Even where private isdivie
doals of means have undertaken ezperiments, theve bas been felt
the need of gmidance and supervsion, of aceuracy and shill such
a3 15 not generally met with 1n the ordinory steff of a farm, and
16 15 00w fanly sdmitied that, unlesa an expertment can bz sepa
rated from tbe ordinary fam work, ond hve a man of specal
alality set over 6, and made responstble for watchng 1t and for
accurately carryiny it oub, © 33 almost vam to expect taugible
results Ths Bas fod to the confinement of experment mamly to
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specisl places, such as Txpenmental Farms, or to the conduct of
experiments under the gmdance of men of suientific repute This
has been the case not 10 England alene, but 1n_France, Germany,
Ttaly, and other countnes, 80 also 1n India Indeed the crreum
stances that have led to this result tell with more force :n India
#how sloamhams amnem dadha obs s L3 migion of the land and
. . Experiment has to
- - t from the ordinary
work of 4 farmn, 1} must not be hampered by the latter, and has
to be judged apart from the financial expenditure menrred
In the present chapter I mteod to review the past working of
Expenmental Farms, and to indicate mn what ways improvement in
the system may be effected

440 That mistakes, and many mstakes, I might say, haye Bt worket
been made, admts of no doubt, but that more mistakes lny;ve not glx'l"::l&"l‘;:,l-
been made, and that a far greater expenditure of money bas not been
1ncursed, appears to me to be shill more a matter of wonder when
1t 15 considered what has been the agency at work i the past
With no scientific gmdanee, with no oneshilled 1n agneultural
experimental work, and with nothing but the direction of men
having expenence of English practicil farmog only, or of Crvil-
raus who have not even had this, T am only surpnsed that so much
has been accomplished, Generally, let me say that, after what T
had heard before coming out to I’l-ldh, and what I heard in India
1tself, I found Esxperimental Farms to be very much superior to
what I had been led to believe I should find them It has been
my lot to imspect expeniments in Epgland with whieh many of
those m India would compare very favourably There have been,
without doubt, a few men 1n India who have possessed a seientific
spint, and who have been actuated by a desire to work out agricul-
tural improvement  The fathng has been that the agency has been
wmperfect, and the continmty uncertan Father the practical
Lnowledge or else the smentific skall has been wanting, at all events,
T do not know a case m which both have been combined 1n the one
wdividual, or where there have been two individuals at work, one
skilled 1n the oue, the other 1 the other direction  In experimental

Tt N sractreal

" 1vihan,
. ifie skill

f - Farms .
nag been, 1M @resl measure, 4 Lowpuauon 6L pumencal reslts
rother than of tangible an and mxture
of good with bad towards the sorting out of which hittle or no real
help has been given Tt 18 not enough to state merely what has
been done and what results have been obtamed, but the results
require to be criticased  digested, and presented to the publicin a
form which can be understood ot a glance People not directly
nterested will not and should not be expected to wade through all
the details of an expemment, to hear of this or that fmlure, but
they do want to get at the gist of the whole, and to have st pro-
seated to them 1 an assumlable form The conclusmon I bave
"
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formed as to Exp'cn‘meutal Tarms 19, that tPere kas been a ot of
. P’ N

good we=™ 7 ~ ¢t~ dasiobe
almost - * 15 what
18 requi But that

Experimental Tarms have been useless and extrayagant wstitations
I am very far from admitting, or that the men who have directed
them have been meapable men generally, X would not for a moment
allow W bere fulure has followed, 16 has been maimly because the
conditions for success were mot present  The faults are those whuch
could be remedied by the employment of smentifio and practieal
shall, and by having a continucus mstead of o slutting agency

Jueredtae 441 It cannot with qustice be sud, I think, that, anthe whole,

weatal Farms  the expenditure upon Experimental Tarms has been large  Here
nand thero istavces may be pawnted ont where excess of zeal has
prompted escessive expeuse but the syme might, with far more
Justice, be sa d of other experimentsof Government besides Exper-
mental ¥arms  When, m Apnl 1854 an enquiry was ordered 1nto
the conduct of ngncultumF experiments on Model Farms, the
replies recerved did not 1ndicate that there had been any serious
waste of money, althoughit was allowed that if economy iwere
ealled for, 1t would be necessary to distingmsh between what was
purely of an expermental kand and what was rather of the patare
of demonstration,, also that whereas the latter mght reasonably Le
expected to pay expenses, the former must of necesmity call for
dhreck expenditure

Distizetion 442 My Elan will now be firstly, toindicate the general hines

P o npon which Expenimental Farms should be conducted, and,

Epeiwental  secondly, bo illustrate the vamous ponts by reference to emsting
Experimental Farms o India

Iwish at the outset to clearly distingush between Farms

which exist for the purpose of demonstration and those which

are intended for pure cxpenment The former ore intended to

shaw fo cultivators the result of a practice found by expem&enﬁ o

¥

test stand on a different footing nltogether The object at these
latter 15 to find out which of several prctices may be the best and
thns of necesuty involves domg a great deal that s of an unremus
‘ T - T » 18 onf of

. hiphly

- ntend to

- - parely
Expenmental Farms

Whete Sxpent 448 The Need if Erperimental Slattons or Fagme —That such

Dot A are needed 1 bav_a already sufficiently snown I’havc enpmerated

the reasor -ying out
expenmer ' ’ + T para
praph 40¢ puthing

them to take the



Need of Farms—therr Superriaion 839

general need as granted It 19, however, a different question wiere
such Farms are needed This has to be settled for each Province
and for each distnict separately Mo establish an Experimental
Farm 1n a distniet, simply because, 1n the abstract, 1t 35 a good plan
to have a place for trying expenments, 13 not a sufficient reason
The decision must be partly based upon cons derations as to whether
there are the meansto supporta Farm, and whether there be a
smtable staff, butthe mamn one should be whether there 13 any
thing definite to learn, any particular question to solve, and whether
this has any relation to the agnoulture of the country around
TUnless these questions can be answered 1n the affirmative, the veed
for an Expertmental Farm has not been made out A primd face
case must be established for the existence of such a Farm i any
particular locality.

444  The Supervision required —Unless there be competent The oeoessary
superyision there should be no Ixperimental Farm  This super- Serviies.
vision should consiat of, firstly, a Direetor, who may bethe Dircctor
of the Promincial Department of Land Records and Agrieulbure,
or lis Assistant Director where one exsts, secondly, a resident
Farm Supenntendent or Manager who shall see to the actual cal-
tivation and to the carrying out of the details, thirdly a scientific
officer who shall be available for the purpose of advising and of
assisting (:hel examination of the results obtz\msd and‘ a]so‘oi

5.0 o v PR it g

should not he established -

The Bengal Agricultural Department has attempted to carry
on exp by A loyed 1n the Department These
Assistants from time to time leave then office employments 1 order
to vis:b the Experimental Station for the purpose of seetng how the
work 18 gomng on T found, however, 1n one case, that the Farm
had only been visited once m the course of the year Such ocea
sional supervision 19 of little practical value, especially when, a3 1
the nstance under notice, the resident manager was a man of very
ordunary calibre, and had other estates to look after and other duties
to li)el'form When, however, as mn the case of the Cawnpore Farm,
and those at Nagpur and at Bhadgaon, the resident managerisa
man of ability, an occasional visit from a responstble Director 15 all
that may be wanted, but I am very decided apon the advuntnFe of
regular inspection and control by mndivaduals directly responsible

445, Situation of an Ezperimental Farm —An Experimental Toe sitostion of
Farm ought to be e0 situated os to be readily accessible to_those *F*™
who arelikely to wvimtit Thus 1t should not be too far distant
from un 1mportant centre, and yet 1t should be amd_sgneulinral
surroundings  If theso desrderata be fulfilled the Farm may be

a useful pround of 1ns - id also be
readily reached by who may
supervise it, and £0 w mportance

Tn this respect with the exception of Bhadgaon and, possibly, Sech-
pere. existing Farms in Tndia are well placed Bhadgaon s, bowerer,

00 4 sy
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too far anay from v radway station, bemdes bung a duffienlt
plate o pot to, osing to nivers that have to be forded, Sadapet 13
too near the town of Madras, Seebpore also ss perhaps $oo near
Caleutts and too rouch surrounded with dwellings, besides not
betng m a sulicently agricaltural district

446. Boul sustable for an Lrpervmental FParm —Where the
object 18 not merely fo have a Uarm for the conduct of screntific
enquiry, but to do that which sliall be for the benefi6 of the sur-
rounding agrieultare the land chosen should be composed of sol
which 15 faurly typical of that of the country nround, so that the
results may be appixcnble to ns lage an area of mmilar land a3
possible  1f there be two or more mun types of sodd an 4 Provinee,
thes will constitate o reason for haviog more than one Farm mnf,
provided the reqmate supervision he avalable But to take up,
on the one hard, land which 12 naturally so rich as to call for no
smprovement, or, on the other hand, land so poor or so sandy that no
ane wonld thiph of farmung 2t 3f he conld help 1, 13 to render
expemment profitless from the outset The Smdapet Farm at
Madras 15, by the very nature of 1ts s}, quite unswted fo ha an
Experunental Farm of benefit to the Presdency in geveral It
hag & poor, hungry, sandy sod, and the land 1s little better than a
great sandhall T po wap typeal of amy larce extent of land
theoughout the Dresidene About other Farms I have no
adverse remarks to make 1w thig respect

When a eite, howeser, 15 to be chosen for Yurely serenfific e

g closer & tion than 1s supphed by local con-
mderatons s reqmred  Thus, if an experiment on the power of 2
certaitt manure be detiscd, the sul must be ove that s netther toa
neh nor too poor It must 2ok be so rech that she mfuence of
manures on 1 wll not be marked, nor so poor that on this account 1t
18 wot ordinanly colturable sor mtmascally worth improvang  In
brief, 1t must be a sosl that responds fasely to the action of manure.

447 Size of an Brpervmentad Farm —When an Agnienltural
eparbmient or other agrienltural body plates taking ap an
area of land for purposes of enqmiry aud expenment, the queshon
as to the miosh sutbable size of the atea calls for careful eonsidera-
ton  This must be deesded upon with regard to the exact pur
poses which the area 18 t0 serve, and the nature of the experimental
worh to be carned out  If expenument only 1= to be undertaken,
and to be eonfined to such work as the growing of new crops and
new vaneties, or the effect of different mavures on crops quie
s Lumted aren will do A Farm of 20 fo 30 acres would be
quite sufficient m such cases and even a smaller one waght do
Siurmlarly, for more stmetly smentific sjuvestigation there would
be no veed to take up more than, »ay, 10 ncres In the
experimants at Wohurn, which I have under my care on bebalf
of the Boyal Agmesltural Sovssty of Evgland, the wmmd
experimental field 18 .74 acres in extent Generally speakang, 1
would say that, for parely exparumental work in erop growing or
tn wanuring, 25 aores 18 a good size for a Farm, and 1t would be
betfer to confine the arer to tlus, and to hmit the expenditure
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[ mooe el oer, .th all the accoms
T . ete, In short, 1
- was actually re-

quired for the contemplated experiments and for their probable
extension  The larger an area 18, the greater are the chances of
tamation 1n the soil, and these variations are hibely to tell most
injuriously when comparative experimental trials are being made,
or when scientific imnvestigation 18 concerned
The objection mged agunsi such small Farms 1s that they
could not pay for the necwssary supeuntendence, whilst larger
ones wight, and av the same time give the Snperintendent enongh
to do. Insuch cases 1t would et be difficult to add to the purely
o LT - AN 0 © = Tarm
o i . * . ex-
Lt . . . ure,
such as the breeding of cattle, dairy farming, silagesmaking, or the
cultivation of erops ona practical scale, according to different ex-
1sting or newly-introduced systoms. In such cases an area of 25
acres would be mamifestly msuffcient, and the Parm would require
Luldings, cattle, pasturags perhaps, and 1t should also be able to
supply the necessary crops for the muntenance of the stock,
whilst, when comparative crop-growing systems are tried, the
difficulties attachinz to the use of smill plots may be sufherent to
prevent their practical adaptation to the purposes of the enquiry
The farm, though really an Expenimental Farm 1n design, becomes
then one the greater part of which 15 cultivated mn the oidinary
way, aud a portion of 1t only 1s kept as a purely experimental
ares  An extent of 100 acres, or even mors, may thus be
requisite, but I do not advocate mors bemg taken up than 1s
really necessary, and I do not favour the establishment of such
large Farms as that at Bbadgaon (Bombay), whih covers 1,200
ncres, A great deal of time and labour must necessanly be
wvolved 1n downg the ordinmy farm work apars from what the
experimental ares specially requires, and the risk attending the
gathenug-in of a crop at the proper fime 1s too much, and the
expenditure incurred too great, to prevent economical eonditions
from entering, It would be better not to hamper the Supers
intendeat with more ordinary farm work than he can see to
without neglecting to give due care to the experiments, and it
would be wise to set apart 8 certan sum yearly for the purpose
of experimental enquiry, and to conmder 1t 2s an expense, rather
than to expect a Farm Superintendent to make bis farm pay by
wirtae of the superior cultivation of s large atea exceeding the
extra cost involved 10 conducting experiments over a portion of 1t
The farm at Woburn, which, by the Duke of bedford’s liberality,
has been placed at the dispoeal of the Royal Agncultural
Society of England, 1s 130 acres n extent, nnd of this abont
one half 1s utihsed for expersmental erop-growing and for
fecding experiments, the rest being 1 pasture, or else used for
growing ordinary farm crops. The expenments, however,
every case occupy the first place, and escrything elso has to be
subordinated to thew  Feeding experiments on cattle and sheep
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are conducted every winfer season: cxbaustive enquities on
ensilage bave bieen made, and yet ample room has been found on
the sren of 130 acres for all purposes of experiment. I kave,
therefore, every reason for nrping that farms for stmilar purposes
1 Tudis should not Yo vampered hy the accupaucy of a large
area, and also for saying that LU0 aeres or a httle more will be
found ample for all practical requiccments

It may *ometimes be thought desniahle, 1n addition to a purely
exporimental arer, to have a *' demousttation farm ”’ or “model
fatm > ntt ched, where may be shown, on a practical farming
scale, tho results of nhat has been found suecessful npon the
Experimental Farm In that cose the area to be taken up may
wel) extend to, eay, B0 neres  Or, with the ] apenmental Farm
1t may be desiable to include n seedigrowing farm, whereon
seed for distribatwon to cultivators may be rased. This bas
been done st Cruwnpore, the expermontal arev covering 42 nares,
and the sced-growing part nvother I2 acres, besdes which an
additional 50 acres 5o used as n froit and vegetable garden. The
gombination of two such Gbjects 15, 1 think, very desuable for
Agricultursl Depariments to carry out, but I would hke the two
to by, as ab Cawnpore, quite distmet, Ib 1g 1mpossible to elate
what arer could bo usefully employed, but, speaking broadly,
51 aeres should bo abont sufficient in most cases at begrantog,
leaving 1t to be extended shonld sccasion anse

448, Sice of an Leperimental Field~Tho size of o field
shonld depend much upon the smtability of the situation and the
natore of tne sor), Thus, 1f 10 neres of land were required, st
svould bo better to have twa level areas of five acrea each, than to
have a consecative stretch of 10 seres on land of useven
character, Similarly, 1f tha soil varted greatly n charactor, or
if on the same arén were parts typical of two different classes of
sotl, two blocks 1n different parts would afferd more miorcation
thap a gmgle one

449, Conditions velalyng to an Lrxpersmental Freld ~The ox-
penmental field itself must he as level and umform in character
aspossible; one part must not be on hugh ground, snother on low
gronnd, otheiwiga watet may lodge on the lower Jevel, or the sar-
Eace so1l from the apper may be washed down to the lower level ;
the a1l must not be deep w one place and shallow 1o another, but
faurly umform thronghout; mmilarly, the sol must be of the
zawequality, as pesrly as can be Judged, all over the area; ipal
diggings should be taken over the field, 1 order to see that
there are not grett apparent divergencies i these respects; tho
plots themselves should be removed from the mnfluence of trees,
%;ﬂgb, or shades, which may affect them 1\§neqm\‘ﬂy' or adv‘er.nl;.
if . . LEPE .

Ic . . " .
bee - . . . .
or .
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taking up s new area, 15 to grow the same crop over the whole of
1t for a season previous to commeneing the expersment proper By
reaping the first year’s crop over different parts of the field and
weighing 1t, 1t can be ascertamed 1n the most practical way
whether the field be umform or not.  If wide discrepancies appear,
then 1t 1 qmite sufficient evadence that some part or else the whole
of the ﬁek‘l1 15 unswmtable for experimental purposes. Iam quite
certan that many of the seemingly contradictory and peculiar
results obtained at Experimental Farms amse from neglet of a
precaution of this kind ‘and that tyme, labour, and expense might
be saved mn the end by the sacrifice of one yeat at the commence-
ment, i order to ensure that the area chosen be a smtable ane m
the matter of being equal 1n crop-producing power.

450. Plan of Ezpersment.—A suitable site, an umform field, and pisa of
cfficient supervision bewng provided, the plan of experiment may TFHUet
next be drawn up It 1s greatly from want of having a defimte
plan and a defimic object 1n view that experimental work 1 India
has falled Tn the majomty of cases (and 1 would mention the
Dumraon and Seebpore Farms as examples, though the same might
be sa1d more or less truly of the others also) the leading ides,
shen an area has been found available, hay been to cover 1t mith
a3 many esperiments as it will kold, regardless of the possible
developments that may take place after the experument has once been
startetf. This position, I know, has, to a great measure, been
forced upon those who are 1n charge of such Farms, and they have
been expected to evolve as many results as possible n the shortest
time, and the abuod of exp ts 10 progress has been the
enterion of activaty rather than the intrnsic worth and accurate
carrying out of those that have been undertaken Thercis a

P that an exp t can be carried ont upon
the first subject wiich suggests itself, and that the more vaned the
forms be m which 1t 18 presented, and the more nnmeroua the
plots which compose st, ‘the more valuable and cxhaunstive the
enqltniy must be. This may be, and generally 15, an enfure
mistake.

451, Ther-+a . -+ = 15 to have Troman
a defimte ol als 50 that ﬁgﬁ::&

they may best .

Now, expenmental enquiry may be of two kinds.

Furstly, 1t may be more specially scientific 1n character, such ag Scentise
the finding out ui) fresh scxcnlt)xﬁc tl)l,lﬂls or the testing of scientific favetigation,
theories,  These experiments can only be carried out under the
mmmediate - o [ ¢ e
such as the ¢ f .
arrangement - .
to him, and they cannot be made distanctly popular, or be always
set out 1 such o way as to clearly demonstrate to cveryone the
Lue of enqury pursued  Briefly, they need such explanation for
their nght nnderstanding os only n speciabst con gave.  The orea
occupied by investigations of this land will, anwer, be bat

PR
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alumted one, and they may frequently be even of alaboratory charac-
ter Of this natwre ore for example experiments on the nutrition
of plants, the sssimilation of diffirent sorl constituents or of atmos
pheric gnses by plants, the exhaustion produced by contuous
cropping, or the effeet © * : ‘ating salts
These find therr count dishinetly
sarenbific experiments ¢ fohn Latwes
and De Galbert and to a lesser extent m those at Woburn

Secondly, espersment may be of a moros practseal kind, such as
the teating of tg: value of duferent processes already wn use, the
oconomical clfect of vanous manunal ingredients upon partieular
crops, the collection of information regardmg the outturn of crops,
the growth of new erops and uew vaneties, the trial of new 1mple-
ments  For these considerably larger areas will be required than
for the moro sesentafic mnvestigations

452 Whichever ba the hind of experiment, in cach ahke a
definite plan must be set forth Tor the cxastence of thus, ta serentsfic
wvestagation the expert himself may he trusted, and 1t may not be
poss ble, s noted previously, to sudieate this to the comprehension
of everyone  Bulin the practical experiments the object and the
plaz ehould both be set autilearly and unmstalably [ may be
allowed here to give a fow hintsllustrating them by what I noficed
at Experimental Farms in Yodia  The first reqmurement 1s, that
every expersment should have a dishinetly practical bearing , snother
words it should comsist of the trial of sowething which should
success in the expermental stage attend i, will be capable of
practieal appheation to the farming of the country, and effect nn
improvement m 1t There must be some primd faess grovnd for
believing that what1s tried by the experimenter may be carried
out by the enltwating rateaf  Thus, s mopure mght be tried
which the racyat 18 not able to get erther hecanse 1t 18 beyond s
power to purchase or because itis not oblamablen sufficient

vantity , an implesent might be experimented npon, whieh would
always be beyond the razyat’s purchaming power, a crop mght be
grown which swould be of 1o use fo hum or which hus prejudice
would prevent him from fovching  Tu all such cases the expen-
went could do but a fimited good, and ofien no good at all  Yet
f A 3 . * ¥ A L,.._....nv-r‘qn-qnon
a
. ed

m the past
At the Cawnpore Farm T found that the best result 1o wheat-

ot
é‘;‘;"a:,}:d‘:mm growing, and also 1n potato-culture, bad been denved from the nse

common sy

of woel waste Dat, on enqurmg where 1t conld be obtarned, I
heard that 1t came from a manufactory near by, and that the Farm
took the whole of the waste  Thers are bub few such factones 1
India, and the amount of wool waste produced s msmgmficant
What good can 1t do the ratyat, therefare to know that, m order to~
get the best crop, he must use what 18 nob even an obtmnable
arficle? In avother expeniment I found that munate {chlonde) of
sminoma was used, a maternn} far beyond the power of the raryal



Expersments shonld Lear ox Fror'ser A
to get, whatever might be the benefit to be demve 1y
this, the murnate 13 one of the dearest forms 1 vy 2 1 “
be purchased  Also, 1 saw plots on which dle sofuy v
mdigo manufacture, called veet water (aespamprapl 045 va o
Bat 1t 1s only here and there that sref water ean b 31
Agaw, for an expeniment to have Yeen properly erndu we” 0L ¢
for companison with the one treatrd with sref waur 8
ha pplied to1t a corresy

- .

P ding volume Leetpun va
order to make the tnal a fmr one, bot Tenuld vt jur pre 4 <,

had been done  The manures to betried on Lrper i o 2.
should be those which are within the power of 17 ¢ 440 -
and which are 1n general use throughort the countrs or 4, -
of which there 18 some Likelhood that use willte s o, , »
future Expensive chemical manures ymported fron Jep .
at present have no place in the n')ynl’l nSINg Ve pp v,
fore, they should sot be \nf\udfd in g rartsc
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cuitivators, and 1t BLOUIU DE OILY i
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such as the preferment of a request § ’(,{:“‘ \:‘,_ . :’: .
should be tried, which should induce $1. £ 4 -,

Vb d e 3
mental Farm It may be desirable, ",":b;)rx -,: rie ,m’ 7 oa
threshing machine would pay to use i 4¥'sayyqu or
sold 1n bulk or of 1ts beng required elean, £ v 6 .an 4 vuy prn %
large Estates Bub these are exeeptimil aiusy 4uo g, ;:,"
form a part of the ordimary duties 0£an Brgas «mrn 7 s el
primary objeet at which 15 to attempt =l aqy o S e
. " , 4% P opa Farm§ eww 4 9,.7,,,'” o
- vell, thete wae 430 100y oy {

TEmay be s 4, A prers’ 1
though a crop or even an implement may not he 45+ 47 way *
able, a use for 3t may be found later on, such a rwee o 4, {:p b~
potato, a crop first despised but now largely groay 3 ,n{ ™ for
information may sometimes be ganed which may te eund a("/‘
wards, I would urge that, 1n the main, the prinaifle 1 yaqs m‘:l
ciated should be kept 1 view A

453 Espenments should be as simple as posaible , they e, +

be sclf evident, and onght only to need the mmxmnn’x 147:;):,,4 ;’“”;-ﬁ.f,
tion Tt 16 Dot a good experiment which has a _great many fyy :":wz "
resulting from 1b, an experiment 1s not enhanced 1n valge 1, fons,

of the many items that contrbute to 1t, or of the many 1loly v} ,,:

are tahen up 1n 1*s demonstration  There should "he cleur o g
defimte 183ues involved and one only 1ather than a number ¥y, .
plot of an experiment should be set to answer some definite queatiy

and ea+h should be essential to the enquiry and not be mercly prsd

of a number malang ap the seres 1616 be desired to bring ont,

the inflornce of any particular manunal ingredient or chemical

clement, the presenee or absrnce of that ingredient or element
shoald be th s carying foetor sinong conditions othermise alike,

’
vy
LR .
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o mannets 454 When manunal experiments are tried, it 1313 nob enough
E::&‘ﬁf‘;‘&é‘l: to marh ont a number of plols upon which the same ex%p
eximedst e prawnand 1o apply the manures iodwernmnately, without relation
to one another, the aml or the crop Sometiung more anght to bhe
sought for than fo hpow that this partreular manuse 18 befter than
that one , the principles of monunng vught o be simed ok, and the
cndeavour should be made to find ouy why 1t 19, or what 1525 1 one
that mahes a6 supersor to another. The prnaple bemmg myvolved,
the appheation of 1t to other maternls embodying that prneiple,
orto altogether new ones, may constitute o further, aod posstgly
sdvantageous, advince 1 practical hnowledge, But o, as ¥ noticed
st Dumraon, at Nagpur, and elsewhere, » number of manures be
chosen without ro%ard to thewr composition or mature, such as
bones, lime superphospbate, salipetre, ete ,only empirseal huowledge
as to these particular matenals will be obtamned, and not that of
the principles an accordonge with which they and others lihe them
may proveusefal  Compansons should be made upon some clear
bags, thue, farmyard roanore, preen manynng, and mght-sod have
a certain affinity, in that they all are what one may texm < orgamie
manures' , but bones and mtrate of sods have no affimity, mor yet
bas lite to esthar of the others It may be well to tey whether phos
phatie manares or soluble mérogenous salts are required for a erop,
and then bones mught be tried ngamst mirate of soda, but bones
wonld be hardly sufficient 1n themselves bo test the question, and

other forms of phosphotic manures should be trieday well
further (iuesmm may arse, viz , i what form s phoesphonie aexd
best apphed, or in what form should mtrogen e nsed ° Bach of
theso ealls for an experument by itself, swhich, when solved, may be
tumed to the elucidation of thiy onginal enqury
4 srea axes 455 The selting oub of the plaa of an expeniment, therefore, 15
B minss Bot such 4 smumple matter, and needs more kmowledge and expene
roudnred uscless onpe than the teur agricultunst 1 able to d or
must it be forgotten that when au areais once covered bya
mununal experunent 1 1 most certamnly sporled for futare expers-
ments for sowme hitle tume o come nasmuch as the manures are
not dissipated ub once, but therr effect will, asa rule, bo seen on
subsequent erops as well I have constantly found this prinesple
1gnored, and expericents have been started afresh on ground which
bas been variousty manured dunng the progress of a previous tnal
The essence of a comparative esperiment 18, that alf $he plots
should start fmr and Jevel  Yet I find that at the Nagpur Farm
[ pl i serses was conducted for several years 1n suc-
cession With manures thoroughly divergent in character, such as
saltpetre, bone-dust, cottle-dung, grecu manuting, eto, and then
«  the sermes was exactly reversed, and manures were put on where
others, qumte different 1o nature, bad boen previously applied, the
land meantime baving had no opportunity of resummag its equality
of produnng power  Satisfactory resolts 1w such a ease could pot
be expected
faadad 456 At the Poona Parm an experiment was beng tried with
beimest 4nd gudr {onllet), but over one half of ﬂf: area sagar cane%sd been the

Compustseny
adould bo made
58 & leas havla,
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erop, and over the other half, pram (a pulse). Such previous un- xehation fo ol

even treatment of the land 18 quibe enough to interfore with the bo considered.

success of an experiment. Manures shounld be chosen with refer

ence to the sol and the crops, and, n dmwing conclusions, 1t

should be borne 1n mind what the conditions are lhuy, a sl

nch in v:getable‘mnttcr would not be the one on ‘\vh\ch organic
- s

- 2 Aeeis mm e @ e e e b —

. . order to be sound,
must not be laid down without reference to the particular condh-
tions that prevail at any one spot,

457. T am 1n favour of having what I saw at the Experumental The sdwntege
Farms at Cawnpore and at Nagpur, viz, o continuous senes of manarial geries
manural experiments on some one or more staple crops, such as ™" «?
wheat, cotton, sugar-cane etc, thesame crop bemng grown and the
same monures being put on year after year. It may be smd that
thia would not ocour 1n practice, as a rule, but 1t 1s the way
which the best information 15 brought ous as to the requirements
of the particular crop, and also as to the effect of the different
manures used, the varying influence of seasons 18 elumnated, and
accrdental oceurrences are corrected by the sequence of several years
Yet this plan must be wnteligently carried out, and not yu the way
that 1t was dove at the Experimental Faum of the Nadiad Agri-
cultural Assoeiation  Mr Ozanne had, at the begmning, Iud out
the lLine of experiment, intendimg the Association to try it upon
tue general rotation adopted 1n the district, but, the crops having
been once sown and the manumng put on, both were continued
year after year afresh, Just because the ¢ Director sahd ’ had
started 1t 1n this way  On comung there agan, some years later,

Mr, Ozanue found the appearance of the field just as he had left
1t

458 O lly, feeding exp ts have been undertaken reed o

2

For example, at Sadapet Farm (Madras) I saw a pen of four *eozests
sheep being fed on earth nut eake with other foods, and four
without any eake Agmmn, at Poona 1t has been attempted to

gauge the relative mull-yielding qualities of cows of dufferent
breeds by taking single specimens of each To anyome who has

tad expenence of espenments with eaftle or sheep % will be
readily appatent that fo attempt to draw conelusions from four

sheep or from a single cow 1s almost worse than useless, m fact 1t

may often be totally misleading  The * persoual equation ” with

farm amimals 1s so great that, unless a suflicient number be expen-
mented 0n, no proper conclusions can be drawn  Ammals forming .
a patt of an experiment must bo of the same breed, the eame age,

nnd the same up bringing, as nearly as possible  In the Wobim

sheep experuments the number of sheep forming each pen 38 from

20 to 80, and I should not lthe to take a smal'er number Yhen

cows are concurned, thera come in furkber consilerations as to the

date of calving, the time of year, and other fluctuating errcums
stances which render absolute experiments with ouilling-cowna very

Pran. Wl
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1o N a3 Iotatanda mabtar o the Rothamsted expersments on
' * = mylkinz-cows, Str John Lawes

. . . th less than ?0 cows m each

y b so last exp swere for absolat y, und
;' :;,D?){’C::;G:‘&h‘(‘hut ueahxll peneral mformation could not be' 013-
tained with « considerably smaller nmunber of ansmals; ygt it s
quite hopeless to ttesopt it with half-n-dozen sheep, or sith tio

or three cows.

£00 7. b s o et of havmg practical
T . * + possible, aud wmvolv-
) : ments which are of

g natare, and a plot caluvated ar manured 1 one way placed
sde by side with another caltivated or’ manured differently mway
afford more information than any elaborate sevies offerng several
- L2t T e tast good will, T believe, oo

- L nrtive practics and another

OF this kind are the follow-

. . TN oughiog ; tim seeding ser
.- putting 1o the seed , differ-
. . . = of cultivation ; wrrigation

H . . green-mananng with vans

simlarly, 1 the case of trials of imploments. 1t 1% ot
enough tu exhibit a pew umplement sod to show what it can do by
weelf It needs to be put side by side with a native ane, and,
indeed, the cultivator, before he 1s persuaded of 1tz value, must work
the two hmeelf swde by evde on his own holdmg, otbersuse he will
go away from the Experumental Farm or the Agucultural Show
and coutent humself with merely saymg what a good iwplewent
ihe petw one 18, but without, the least intention of replacing his own

y 3t

460, One great sdvantage of having all experimental work
under the geveral survey of a “saentsfic advieer ¥ iy that, by
this means the same experiment may be concnrrantly tried over
different parts of Inda, In this way genersl troths may be
obtained for the whole country instead of for obe particular
spotonly. A uniform result would be of far more lasting and
wide-reaching benofit than mote numerons ones which might be
the outcome of the pecuhar ciroumstances of epectal distriets, 1
would wuch rather see a joint concluson of this kind arrived at as
the result of esperimentsl work on Farms than the many and
often confliching conclusions whih ate now drawn

481, A fow words may besaid in regard to the plots themselves
and thewr arrangement in sv experiment.  Firet, as to their mze.
In ths respect T havenot much fault to find with what I sawin
Indwm, Asa geveral rule, I might put 1t that the maximam size
of a plot should be one acre, the mintaum s1zo ove-tenth of an acre.
For werely trying new crops or vew varisties of erops, consider-
ably smaller plots might be nsed, but where there 1¢ anythiog of &
strietly comparative nabare to be tested, I dopot think thabitis
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thotoughly sitisfactory to take less than one-tenth of un acre, I
am well aware that much bas heen sad as to the convenience of
quite small plots, and of *r pot culture ” as against field trials,
but ¢ pot culture ”’ reguines far more constant and special watching
than field plots,and small plots are hable to many more extraneous
and accidental distuibances than larger e s

«f the crop of 4 small plot inte the acreag ) )
multipheation over and over of every -

Lecome a bug ove when taken on the ot

contend, the crop 18 not a fmirindex of the ncreage yreld, foralong

the edges of a plot 1t will always stand lugher than elsewhere, having

a wider arer from which to draw nouushment , on the other

band, mjury to a single plant etther by insect or verrmn pest

o by disease will affect the produce of a small plot, whereas on

a good-sized one this will be immaterial 1 well remember being
takenoveran Experimental Station m England which was con-

ducted by a strong advocate of the system of small plots Notiemg

a luxunant deep green spot on a patch of wheat which was meant

to exinbit the eftect of withholding mitrogen from 1t, I enquired

how this gieen spol came,and I was told that the horse used in

the ploughtg bad wunluckily, chosen this particular spot for

halting & moment and letting scme highly mtrogenons manure

fall upon the plot The plot was only one thonsandth of an acre

m extent, and 1t18 not hkely that the horse would have stopped

similaly one thousand times while ploughing the entire acre,

nor would a hare or rablf, perhaps, mbble off from an acie just

one thousand times as wuch as 1t had done froma sroall plot

Bestdds this although small plots and * pot culture ?” may serve

useful purposes in careful hands, Ido not conmder the resnits

1o be more than tndicatrons of what1s likely to occur on the lar

seale and, until confirmed by feld experiments underthe natural
conditions which j resent themselvesin practical agriculture, they

douot carry conviction with them It isnot possiblen “ pot

culture ” to 1mtate the natural conditions, nor the influences of

temper itare, atmosphere, water, and soil which are at work 1n the

open field,

462. The system of having duplicate plotsin an experiment Dagllaation ot
19 8 very wise one Dy thie meins an snomalous result may piow
often be checked, apd a satisfactory one be confirmed beyond
doubt  The provision of duphcate unmanwred plotsis even more
important, for, by baving these, one 1n one part of the expers-
mental area, and one in another part, 1t 15 at once established
whether the two unmanurd plots substantially agree, 1n other
words, whether the field 15 of even producing capaaity, and, 1n this
respect, suitable for experiment A greal deal of trouble, and
also meney could, 1 am sure, be easved 1n experimental work, and
far more satisfactory and conclusive, though less comprehensive,
results be arnved at, were tins system of duplieate plots, more
especiitly of uomanured or ‘* standard of reference ** plots, more
extensnely us d
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In citherof these arrangements the cargping ouk of ex»gnment

v aunfanly would eosgre greater neeutacy
et 4G4, To vy an fostance of what I should consider a good £x-
g parnation perument on the anunal freatment of a erop, T quote the followsng
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from one of the Field Expenments’ of the Bath and West of Eng

land Ag: Soaety, conducted 1o 1889 upun the barley crop
A c n R ¥
F] 2 z
2 2 2
223 H ]
2EE 3E 5%
258 K1
L£E8 S5 a5
23 w=f | I8
e FrH 5E
g2 g | £2 EH H
A P58 | =g
Bt 20 ks | E |G
Hew = Tan E E

Mazures per acre

Upon examming the above scheme 1t will be seen that each

plot 15 set to answer some defimte question, thus —

} The duplicate unmanured plots C and F give the natural
unmanmed produce of the soil, they tell whether the two
parts of the field are of equal fertihity, and hence whether
the area 18 & smtable one for expemmenting on  Also,
they pive the basis for tellnz to what extent any of the
manural a) plications have been of benefit

2. The plots A and B tell whether mtrogen 1 the form of
mtrate of soda, or of 1ts eqmvalent yn sulpbate of ame
monia, 18 the better, ag the other manures comprismg the
mixture remam the same 1n each case, any ~difference
would be traceable to ome or other of the mtrogen-con-
tamning manunres

8, The plots A and E, beng ahke 1u all respects except i the
presence of potash saits 1n plot A, answer the ques-
tion a3 fo whether the addition of potash 1s beneficial or
not.

4 The plots Dand E bemg alike n all respects except1n the
preseuce of common salt 1 plot D, enable one to tell
whether 1t 15 advisable to add salt to the manumal
mixture

5. The plots A and D answer the question as to whether the
dearer muriate of potash 18 better than the cheaper wunate
aof soda (common salt)

The above expemment was accordingly designed to bring out,
with comparatively few plots, some verv defimte 133ues as to one
yz\rhculnr omt, 12, the manuring of the barley erop  Further,
1t waa tried simultaneonsly upon no less than 19 farms 1n dufferent
parts of Lngland and on land where 10 each cace the same crop
(wheat) tad preceded the barley Hence the results acquired
special ymportance, and the experiment was an emmently satise
factory one

This concludes the corsideration of the Plan of Ernertment
{commenced 1w paragraph 450},
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467, Becording of delamls —Durnng the progress of an expen-
meat, detatls of what tales place, erthern the ordivary course of
cultivation, or else abnormally, shonld be recorded Thus, there
shauld be notes made of the time at which the dillerent field opera-
tiong are carrted out the preparation of the land, the time of
wmanuring of cowing, of watering, of ripening, and of harvest snd
threshing, aleo, speeial occurrences such as those of beavy rain-
fall, cantinued drou tht, frost, blight, fasture of plant, injury to plot,
or otker unusual feature, should be recorded  Theee need not be
made use of 1 a Report, else it may be overburdened with
detarls, but they will cartainly be very useful when the results
obtuned are compared and will aid wn explerming the anomahes
which so freguently present themselves m an evperiment It
may for st inee, be established i ths way that one part of an
espernsmental plot 1s always of hgher navaral productive § ower
than apother, or that one par, by 1ts siwvaton or exposare, 1
more lable to damage of erop than another, all such ieregu-
lanties should be tihen mto account, and they can only be found
out by continuous watching of the expenment during its progress

In the genarahty of expeniments which would be carried on
at Farms an India ot 18 desirble that, so far ass possible, a com-
pamtive record of cost of caltivation shounld be preserved and
also that, where manunal expenments are tried, the cost of the
different manwures and their appheation shou!l be noted and
clearly indieated It 1s well that each plot of an experiment
shouid be distinctly labelled the iabel bearing a conesse deserip-
twn both 1z Euglisn and 1n the reruseular of the treitment of
the plot and the expertment of winch 1t forms a pact Thig
should contan a staternent of the cost of the monure, when any
has been apphed The importance of beng able to see at a
glnce what is intended to be conveyed by an expenment 18
obvious  In more distmetly scientific expenments the fastor of
coct does not enter, as thaobject1is te test a theory or astertain
atruth whatever the cost and trouble 1avolved may be Bul m
expeniments that are to bear directly npon actual practice the
question of relative cost must not be ezcluded, and it becomes
tn the end the stand«rd of appeal by which suecess 1s to be
gauged At the same time the very ewcumstances of an Fxpens
mental Farm, the necessity of using hired lakour, ti e extra cost
of sup d the 1 of tle plots, the additional ex-
penses 1nvolved 1 sepirate enliivation, harvesting threshing, ete,
pevent the statements of cost from bewng more thaw relative
1n chara ter, and they do nob represent actual costs

468 Hecording of resulls —The recording of results should be,
ag far as posaible, upon one umform plan  On looking over the
Reports of 1 xpert nental Farms T find thibin the statement of har-
vest ref irns the rasulte ate somefimes groen 1 terms of mrrease or
deccease per tlot, as compared with the standard or nomavured,
prodace, sometsmes 1n seference to dafference per acre, snd sodes
fimes 10 terms of “ percentage of difference ** 1t would bp much
better 1f an umform system were mawtained throughont Webn
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the Report 1s wniten 1n Enghsh, the most convenent standard
of reference 15 the acre, and the weights should be taken in tops,
ewts qrs and lbs or else in bushels There 1s no need to over-
burden a Report by stating the produce ¢ per plot > What a par-
ticnlar plot produces 1s of no mterest, 1t all depends upon what the
s1ze of the plot may bappen to be  If, however, the Reports be
written 1n the vernacular, 1t 18 difficult to eay which 1s the best
plan to adopt, whether the local land measure and local weights,
or whether ¢ gtandard °’ ones, shonld be taken 'The different
values attached to the Jigha (land measure) and the maund
(weight standard) i the varous Provinces make the inter-
pretation of results difficult. 'The Imperial maund of 82% lbs and
the English gere would probably be the best understood ¢¢ stand-
ard ™ The most natural plan af first sight would seem to be to use
the lacal eg.valents, but, seemg that the experiments are 1ntended
also for companson with other parts, the best way would be to
adopt, both in the Enghsh and the vernacular Reports, a_double
system of classification, the one local, the other general, and to put
them side by side, with the necessary explanatory remarks as to
the terms used.

In every case I think that inerease or decrease should be stated
i terms of ‘¢ mcrease over standard plot,” or © merease over un-
manured plot,’” caleulated upon (o) the acre, (6) the local é2g4a

In some Repcrts I have poticed that the attempt has been wetdsy ravio to
made to translate the results obtatned into a money figure It may [t
be natorally argued that, since the money goin 1s the final test, an feats
experiment ought to show what ths 12~ 'The same feeling has
been expressed wmith regard to Enghsh experiments but I'may
say that I have always upheld the sytem which T consider much
better, t1z, to state the actual resulfs obtmned, and to leave
people to apply them to theirmdividual and varying circumstances
This has now, so far as England 1s concerned, been recognised as
the best plan to follow, and I certainly advocate it for Experimental
Farmsin India  The weights obtained at harvest are actual ones,
and always remain good for purposes of reference or comparison, they
are farels obtmned  The money values that one may assign to the
atems of produce are, however, Aypothetrcal, and depend entirely
upon the particnlar conditions that may prevail at the tume they
are made, and these conditions are hiable to constant fluctuation
Thus, what may be profitable under one set of eircumstances may
be converted 1mto n loss under different surroundings, and so, while
no one can dispute the actnal weights obtained, the translation of
them 1nto money figures may involve ecrroncous assumptions or,
ot least, assumptions which have but hiouted and local apphieation
A single imneident will elncidate this, 1t makes a considerable differ-
auan o favesma el 4k ot oo to he put on produce 13 the

. .- ce of it consumed on the farm,

market for a certan article
10 one district, thongh there mas be 1n another, straw or green
fodder mny, near a town be haghly profitable to s I, while,
at a distance from a town they may imve only
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values. It isl decrdedly better, therefore, to state the resalts of

.. 't to leave each persor
. . . .- .+ trangiate them into
. [ ' 1own district.
Esam aatton nd 469. Ezamenation and Publtcation of Results,~The absenceof
i a eareful and entieal exammation of the resnlts cbtained has been

one of the worst fcatures of expenmental sorh in India, and st
1s largely owing to this fact that 1 15 so dufficult when tabung up
any Farm Report, to dowhat mny be called ¢“make hesd or tail out
of 1t.”> Something more 15 needed than merely to put down the
results obtained, and to leave them in s tangled, unassorted, and
often self-contradictory form  Each result should be studied by
iself first, and then i the hight of other results, ard it should
only be allowed to be put oo record :xfter 1t has stood th.'z tes:, olf
h i : R T,
. ten

oo .o the

r. . . ‘. s

thoroughly bad in design, or when 1t has been damaged dunng

progress, or when resnlts obtained are evidently unsatisfactory or

coptradictory, 1 cannot see the fores of putting out the experiment

n detml, and of trywg to draw conelusions from if, shill less of

burdemng n R:Xort with it, and of buryiag 3 geod expeniment

amudst the records of bad ones, If desired, these may be pub 12

a separate scction, but the mamn Report should, I think, consist

purely of the record of those expersments which have passed a

critical and which titate o distipet advance sn

sgvmntsgeat  agneultural hnowledge. The examnation of the results, it 1s
Jryoe be  clear demands the ewplayment of sgmeone parkicularly qualified
aduivee to o for the work, such a man, for inst: as the proposed ‘“scientufi
adviser”’ would be. As I sard ia the last chapter, thie would, T

consider, conshitute one of his chref duties. When results are

obtawed at any Expenmental Farm they should be sent to the

¢4 sesentafic adviser ** for us perusaltand exammation, and it should

be for hum to say which experiments are good and satisfactory, and

to be placed on record, and which ones should first be tried over

agan, or should he omutted altogether. Of course, 1t would be
qmteunderstood that the “selentific adviser?? swould have no posttive

vefo on the publ - c ot oo uld

do would be $o ¢ to
Provincial Gov me
tine, however, . s
L frore Y of Indis, b
O " cognisance

) publication

"The sesne of a general Report of this kind, not” for one Provisce
alone, but to combine the resnlts of work in tha several Provinees,
would be very useful .

1 may be allowed to give, from my own experence, an msiance
N of the useful supervision which such;y; ”-czengﬁc adv:xser 7 gould
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exeroise in the elimnatioh of bad or imperfect results from good ones
When asked to go over the Report of one of the Expenimental
Farms 1n India (the Farm bemng, I might add; certainly one of the
best), I found drawn up at the end of the Report the Tresults ob
tained for each experument carred out. This had been done 1n the
form recommended, after general conference with Apgncultural
Directors, by the Revenue and Agneultural Department 1 their
Crreular No, 148 4, 28th December 1885. In the colamn eatutled
pars o e TR P 0o e

that I should have advised beng plal;ed on record. It would be
far better to have, and far easier to follow, 11 good resalts that
would bear enticism, than 35 results, many of which would not.

470. Dissemination of Results—Upon the wide dissermnation, Durwtation of
inaclear and ntelligible form, of the results of experiment depends ™™
much of therr value and also popnlanty. There shonld not be too
many Reports, and I should say that an annual one for each Farm
or seb of Farms 19 all that 15 needed, There1s no call to have a
Report for each season’s crops.

It s not posmble to preserve complete wniformty in the ree
turns, nor to lay down any precise plan for setting ont the results,
One experiment may requure to be stated in one way, another in
a different way. The ‘most that can be done 13 to make these
as alike a3 circumstances will peromt, and fo have ore system of
units adopted 1x one column at least, of the returns, so that they
may be compatable at a glance, and not bave to be caleulated on
to a common basis. Thus, to give results inone case in weight
per acre, 1o another in weight per local &1gde, at one timen
maunds of 80 lbs,, and an another in maunds of 40 lbs. [as 1
Gujarét (Bombay)], or 1o maunds of 28 Ibs. (as i Coorg), 18 sure
to cause confusion; and, therefore, the adoption in one eolumn of
a statement 1 terms of acres, and of tonms cwts. grs. lbs., or else
;{ bushels, is necessary. 'This should be donme 1n the English

eporf.

Bot Ithink it §s very desirable that the Reports, or ot reporterntne
least an abndged version of them, should be published 1n the rermsculirano
vernacular also, and be disseminated in this form. It is mamnly by
such means that the work done at Experimental Farms can be” po-

M N N RN RIRrTEN T, I ‘.

This leads mo to observe thatit would bea good glm 10 Pertotieal wie b
organise periodical visits to  Experimental Farms, when, under the Hapetmau
gmdanco of the Supenntendent or Manager, vistors might
taken round {o sindy the expeniments, and any necessary explana-
tions might be piven on the spos.

251
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The publication and dissempation of the results of experi-
ments should be underiaken by Gavernment, and not bea direct
charge upon the I'arms,

The recessity 471 Needof Tome and Datience —~1f, m suy agticultural
e et work, time and paticnce are reqmred, b 13 1 that of expermental
ool enquiry. A result is really not a moad avo v met " -
peated, and ene 0 N . ]
only by . -
cumstanc .
a differer .. oo
ment th - : v tneched, T regard

it as far .ote unmiul to get one sound result, the onteoms of
tnial 1o dafierent years, and under varied conditions, than fo get
fifty or e¢ven & hundred results which subsequent espeniment
might disprove I amcerely trust that, f o fresh impetns be
gven 10 expertmiental work hy ifs re-establishment noder u system
such as I have proposed, Provincial and Impenal Departments of
Agniculture will recogmse that bume and patience wust be given,
and that they should be content to wait for sohd resulis, rather
shan that they should press those 1n charge to give returns winch,
upsapported, have but Iittle value.

Tostoaclal AT, Dinancial Test not craderion of suceess ~X have already
gpledts " drawn (see parapraph 442} a clear distmotion between Farms for

i experamentsl and those for demonstration purposes, and in the fore-
going paragraphs I have mentioned, 1o pasmng, feveral curcum=
stanced wh b constrtute differencas hab— = % ’
enltye~t 13
resul
as th o vl
syate 5 wwesw susy b maty which prove ubsuccess-

ful, and perbaps only onea success, or else all ahle may be found
to be nferior to an existing practice. This1s not money thrown
\ ' Y ~amed an thus way,

. . er expense m the

an Expeérmmental

. . finanily * sneurred.
Vrlen Areds are BItal, de tXpusisucbue pauvs wenerally are, and
- T - =Y paths,

e, and

. 1 were

g, 18

. time, when harvest
. + different plots, and

The enfire economy

t . s ausi thereby. But 1t 1z the

tuatier of the employment of lahour that a heavy burden rests upon
Experimental Farms, and oue which constiintes a great difference
between the conditions of the Farm and these of the raeyal’s
small boldig. The sapaz ermplops on ks bolding Jus own
Iabour and that of b1s family, rarely usmg avy hured Jaboor,
but on an Bxperimental Fagm all mumst be hured labous,
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and 1t is often Very hard to procare this, nor s the labour always
of the bast, for a man does not work with the zeal that attaches
«to bis own cultivation,

1 have loohed into the expenditure of Lixpenmental Farms 1
India, and although there haye been nstances, espemally m the
case of Smdapet (Madras), of excesstve expense incurred, I cannot
say that I think that, or the whole, unveasonable sums have been
spent on these Farms. The Bhadgaon {Bombay) Farm, com.
prising 1,200 acres, cost over and above receipts, 1n 1888, Rs, 890
only, and m 1889, Re 743 only, excl of the super dent’s
salary of Rs 8,000; the out of-pocket expenditure on the Nagpar
(Central Provinges) Farm of 90 acres was, 1n 1888-89, Rs 8,744,
"L hese amounts do not read ac large ones When compared with the
6007 to 700/, a year which the Duke of Bedford gives for the
suppoit of the Woburn lixpeuymentsl Farm of the Royal Agneul.
tural Society of Lugland, or the very much larger sum (probably
about 8,000 ) annually expended by Sir John Lawes upon the
world-known Rothamstel expeniments In the United States of
Amenea there are 54 Experimental Stations, ail of which are sub-
sudsed by the State, a sum of 3,000, s year bemg pard to each

473 Sustabslety of present Expervments ~1 bave no fault to find, Tve kina ot
25 3 rule, with the kind of experiments which have been conducted £igrmest®
on Expenimental Farms, and I would not suﬁ;gest, therefore, any Esper meotel

a hoan tha arm s

Ay avonnnn Fanvn aw weanb avbang an of

they are expensive chemical manures the object may be deprived
of any practical outcome by the plan bewng bad The compara.
tive produce of & crop under different systems of eultivation, differ-
ent methods and times of sowing, different depths of ploughng,
varying amounts of watenog, ete., may form a fitting subject of
enquiry, §o, also, may the influence of the eelection of sced and
of change of seed, the out-turn of crops, the groming of new
crops and new varieties of crops, the tral of new implements, ete
‘Lhe gegeral Line that experimental enqmry should tale s to eshi-
bit exds by side a local practiee or native system, be 1t of cultiva
ton or of mechanical device, and anotber practised el-ewhers 1o
Tudia or mtreduced from abroad, and thes to eco which ome 1s
the most successful i1n 1ts results,

Then there ara moro extended but very mnecessary engarries,
such, for example, as that which Mr. Ozanne orngimatel at
Bhadgnon, on the feasibilty and cost of e tablishing ‘¢ Tuel
Re(v‘t“‘es »* aud, agmn, the moro extensive one of the breeding of
cattle.

474 Seed-growing and Catile-breedsng at_Farms —DBut there Iar
is still another purpose which Expcrimentsl Farme, 10 tae broad em
eense, can usefully fulfil, er2, that of Lecoming centres for the Fime ™
growth and distrtbution of pure and selected seeds, and for the
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Jocation of stud bulls, as well as, tn some cases, for the breeding
of eattle, and the distnbution of bulls to the districts around
Objects of thig Lind would bave to be carned out on an ares apart
from the more specially experimeatal ope, but they mught very
well, where opportumty serves, form adjuncts to au Expertmental
Farm, and conld be worked concusrently with the latter under the
one supervision  This 18 actually done, so far as seed growing 19
concerned, at the Cawnpore Farm, whilst, at Bhadgaon, eattle~
1earing 1s on twwportant part of the work of the Farm  Reference
to these bas already been made 1n Chapter XIIT, pamgraph 810,
apd 1n Chapter X1, paragraph 257 At Cawnpore a geparate
area of 12 acres attached to the Exp | Farm, 19 utthsed
for growng cereals for snlo as seed, and another srea of over 50
acres 18 Lept as a frmt and vegetable garden

It 18 certataly one of the most wsefu} functions that a Govern-
ment Farm can serve, to act as a seed-distributing centre, and
where conditions_are favourable, as s cattle-breeding farm slso,
aud hoth theee objects might often be carred on coneurrently
with the more specis} work of expennment

Fomonetaat on 475, Demonstration Farms —There are other Farms which,
are so closely allied to Ex-

suitably for treatment here

5" to which reference has

already been made  The purpose of these Farms would be to show,
o o prachial scale, the result of what has, by experimental tnal
on the smaller seale proved to be beneficial By means of them
{ho adyantage of a better mode of cultivation, of a new crop, o of
an smproved implement, could be set forth, and be brought home
to the culhivators It 1 not enongh to bave an Experimental
Farm alone, but along with 1t should goa Farm for demonstra-
tion purposes  In this yespect theroasa demded difference be-
tween Indis snd England ~ In Eugland the farmers are the dee
monstr * b v 1 but 1t 18 not

o T ' between the
Experu ks Demon~
sratior of bringlag

to the - . cesses which
bave been proved expertmentally to be better than his owvn  In
this way t{e superior eultivation of one loealily may be transfer~
red to another where 1uferior caltiyation prevails

A Demonstration Farm should be expected to pay s expenses,
masmuch a8 16 19 antended to show what 19 the most profitabls
practice At the same time a certate allowance must be made for
the extra expense of hired labour, againet which, on the other
band, must be put a fare subsistence amount for tha rasyat end
s family, who would otherwise be ocenpying the Innd

Frpyiments 476 Privots Farms —In some cases 1t may be possible £o 1n

e aree dute enltivatiogy landowners to uudertake expersments on their

¥ own land, or 1t may be advisable, 1ngtend of having s separate
Demonstration Fara, to have the demonstration carried out npon
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a field in the netual occupancy of a tenant. If the latter he done,
it may bo necessary to guaranteo the tenant against any possible
loss arising from his haviag undertaken the tral, and to award him
coropensation for any loss of crop resulting from Ius having done
50,

Where a private mdivideal undertakes an experiment in this
way, or gives lus land for demonstration purposes, the portion
devoted to this object shonld be under the notice and control of
the Director of Agmenliure, or of the expert assistants acting
under bim,

Judgmg from the number of fnst in which landowner
bave already given parb of therr land for experimental purposes,
alike in Bengal, the North West Provinces, Bombay, and Madras,
1t 18 not hkely that thers will be any difficulty in obtainmg
whatever Jand 18 required.

In the North-West Provinces there are no less than six private
farms used erther as Exy tal or Farrs, One
of the largest is at Meernt, and belongs to Rai Babadur Deb:
Singh; another near Cawnpore consists of 165 acres, and 13 con-
ducted by Mr, Lachman Parshdd, Personal Assistaut to the Drrector
of the Agncultural Department, North-West Provinces.

It has been urged with much weight that Court of Wards”
Estates could well be made tion Farms, for exhibiting
what 13 found fal at an Exp tal Farm, and of thus
brmgmng the results to the cultivators’ doors, This, it seems to
me, might very well be done,

Another class of farm on which experiments, both with crops

ducted, 19 4

and with ampl migbt be p 1o
farms hed to G t Breed Studs, such as those at

Saharanpur, Hapur (near Meerut), Hxssax:: and elsewhere,

477. It now remamns for me to briefly revier the different Iodiritent
Expenimental Farms which I vinted, I do not purpose to go fame=™
exhaustively mto & detaled mecount of the different experiments
then m progress, still less info the past history of the several
Farms What I wish to do is to remark generally upon the
Fm promment pomnta that struck me when I went to each

'arm

78, Forth-West Provinces.—~Cawnpore Farm: e T

The Grst that X will take ju the Cawnpors Farm, partly beesues, after the 7o'
Saidapet Farm (now practieslty abolished), it 18 one of the eathist Experimeatal
Tarms, sod partly becauee 1t 18 the ons which 1 wimted most frequently, sad
followed most partonlurly Indesd, X made It a poist to watch hers the
different crops at all the yanous seasons of the year

Liks many of the !ta= Ty 2=7 = ot af i cancaaentations made

those who carry * « = &« =x . -slly known as
the “ model farm ™ A a = m . = etpxpires to be s
“model,  por yet fa . e ava - ol the termr
Ttiein reality am =1 g = 3 s " se ' =pmq to which as
s2dsd 8 certain ares for the purpoes of growiag selected seed. As sorh, I am
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rendy 10 say that I consider that the Cawnpore Farm falfils well the parpose
of ifs establisl ment It 14 n well conducted Expecrmental Statton, 10 a cone
ventent pomtian and wsth a suitsble souf, awd theogh f13lts 1n detail may
be found mith 14 the penersl concephion snd workmg of 1t are thorongbly
oad The Cawnpore Farm 1e, 1 thick, more like whet en Indisa Bypers-
sweatnl Station should bo $1an any other I met withan the country although
sts sounger nval, Nsgpur, brds fair in same respecis to threatew sta leading
posttion The pood work done at the Cswopors Farm 1s doe, 35 grest
‘measure 10 the sucesssion of good wen who have had the evermght or the
actusf charge of ;3. From its rnception in 1874 through the ecergy and
mterest shown by sy John Strachey, 1t con elam to have had i the past
the belp of snch men 22 Sir Edward Buck, Mr J B Fuller, and Colonel
Puchar, white, at the time of my viu, uader the charge of Asr Mudammad
Tusnn it conunued o 8o good and wewinl work. Yo fach [ way mah plessed
with the Cawnpore Farm, and was not prapared to fiod :n Inda anything
which &0 nexaly came gp L0 my wea of what an Experiaental Station should
e It 13 well to note, after the disparaging vemarks that § beard sbont this
and other Farme, that I found the crops to be a great deal butter thun thase
on the adjoumep fields belonging to the eultivators aroond  On one mde a
wire fence dimded the Selds of the Farm from thosa of the culireators, sod
the superionty of tha Farm g crops was most matked
One way w wwhich the Farm shows that ity demga bas suffered 13, that 1t
beare the marks of wore bands than one having been at work  An expens
ment bas suggested 1tself to onp Director or Asmsiant Director, and bas peen
curried on for & tipe, and then been dropped or modified by acother Dhirector
bis te the fault of & noucentinuonesystem of ditection or supersvon A
flepost upon the operations at the Farm 15 now issned onte evesy year, though
formerly a soparate Hopork wae given for each seasou
The Farm was etarted 10 1874, and comprieas 42 acres of experimental
farming and 63 acres of frort and vegetablo gardenang  Included in the Jatter
are 12 scres put am cereals for tho purposes of growingseed for dustribution.
Attsched to the Farm iz also & workebop where ploaghs, pumps, 80d other
unplements are ade 424 tald, wod whers & collection of implements, both of
Native ond of Buropean make, aze exibited.
The mafn obyects simed at by the Farm are —

1 To try mew wethods of caltivation, and to compare them wih fadie
EeROUS odes

2 o sscextasn the probable out tura of erops for each yesr

8 To try mew erops and new variebres of crops

4 To ascertmn the #ffect of mavures npon partreslar crops, and to try
the value of naw manurial agente

& To test now ymplaments.

§ To grow and distribute aclected seed

7 To wake aud soll unproved inplements.

The farm 15 very well placed , 1t 1s rendy of accest from Cawnpore, aud yot
1331 the midet of calftivation , the aad \s very tvpecal of alarge stes 1u these
Prasinces and the posiion of the expenmental feld 15 all that could be
wished  The cultiration 1s thoroughly dove and I sm fully satisSed ax to the
©ava that 18 taken to ensute accuracy m sl detmls I was prosent, m Apml
1890 dariny the threslmg of the cold season (rabi) harvest, sud nothisg
corld ke been more catef ity carned eub ta fack, I wosld be inclined to
Eay that 1t errad rather on the side of over-refinement

Withaut g aug 1to detals of the mavy experyments which I saw
};:ogresa I w.ll gust pass a comment here and ‘there ss 1t map suggest stself

o wistis termed the ¢ Standard Sares Manure Erperiment™ s cold sexson
{rabi) etop, v1z, wheat, and 6 oy sesson { RRaryf) erop, €3z, maue,
Bre grown yepr after year, the sawe manures beng apphed each tune
Ta s experiaent bas the great adranisge of bewg esrned ovt wa dupheste,
and the plots, whieh axe 13 in aumber, sre of faw eize, oh., 400 Byuste
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yards enehl T\hu manares tried are now-ﬂEng, cow dung ashes, sheep dung,

b {mg e p anw, , and  bone superphos-
phate The only ove that ecems out of EI‘“ 13 the booe-superpbosphate,
T T T D Ta ke bl Gemand LB M R Gboog

PRODUCE PER ACRE

Manure per sers b c
Flat and Lost zxsexp Comy

Straw Chatf eto

Woight | Bahels | VgRR per

For reasons I have given before, I do not approve of sscuming, as s done
at Cawnpore, & money value for the erop, but I wonld leave each person to
take the fignres obtained and apply them to his own case

Tn & muscellaneous manure acries on whest, manures such as bruok-kla rofuss,

esperiment

Migcellaneons manures used on maize comprise woollen refuse, sheep-dang,
cowedung, poudrette, horse dung, pige* droppings, and snlkgletra WVoollen
reFuse gives the best. return by far, Bots as s earher in this chapter, 1t s
not & manure which the paiyat can obtain, and the Farm utes up all of the
local production, 80 the infnru ation from the experiment 15 not of anv practical
walie  Ibis very doubtful, ton, whether borse-dungand pigs’-droppings as
separate manures bave a practical valae esther Ihere 13 no doplicate zamas
nured plot hers

A series of greenemanuring experiments on wheat 13 dengned to show the
walue of indipo and lemp as preparatory crops, and when ploughed Isas
manure, alew of 10d go refuse (seer), and of the refase water from 10digo and
hemp macufacture So far as the previous croppinz and alsa ploughing-in o,
v B N Sy ety
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Tha laat of the rorien of menty, the f ing bewg all
emvadan et Lo T R AT TR T itk
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After tht:eg»mnnent expernments follow a vamber of others of more or
Yess temporary duratson, upoa which I veed not dwall loog
Maize 13y grown on the Amertcan plan, as agamnst the ndigenony system,
also the difference between early and Jate sowiog 1a tested  The early snd late
sowing of cotlon, and the out-furn of 11 different varisties of imporied cotton
eeed, are tysed, 2nd both form waeful experiments, though the plots on which
the yaristies of cotton are grown are somswhat foo small to test the qaestion
of out-turn thoronghly
With sugsr-cane, different mothods of sowing jncluding ivdigevons oney
srp tompared , the yield of &ifforaat vartehies of eane, and the valae of caue
Jeft for & second year, are tested
Expertments vpon 1ndigo inelade triala of the use of gypsum as & mancre,
and the difference of early and Jate eowinge
Minunal expersments upon wheat sre made with cottan.seed cake snd
mystard cale, 82 agarst ordinary cow-dung and duvg mede by smmals fed
with cotton seed.
Then there sre further manura! trals with kmit aud woollen sefuse on
whent, but the valne of thesa is very donbtfal, for kmut would bave to be
memnobad anA memawda be ko e bhn moproet F o aF oabgak @ B b eoanld ba

Better tban the last 18 an expertment on different vaneties of wheat, the
outeormns of which 13, 4bat 5 great deal of Mnzafarnagar wheat (soft white) te
grown for distribotion, and also Sindby, a hard white wheat, which grows very
high and 10 a late variety

Varietres of barley have also heen ined, snda white huskless variely has
been very sace¢ssEol,

Yastly, manurial agperiments have been made with gypsum upen legeminans
erops, and with pondrette, woollon refuss, kaimt gypsum, aud castor cake
upon patatoes the latfer manure betng at hefore, apen to the objection attach~
10g to woollen refuse and kaiait, the experiments ate satisfactory i smost other
sespects

wtlny pmasvrnn Vo and a4 ohole, & very

s, but, so far

. mattt points
LI . . #ith en exste

1ng practice

Tn sddition to the above, thero have beon affempts from time to time fa
jntroduce new crope, such &8 Guinea grav (Panicum yumentorum) for fodder,
and the vanety of Sorghum saccharatum knawn as sorgho

The general ont-torn of craps has been estimated from plota grown on the
Farm, i order to cheok the forecasts made for the Provincas Bat this 18 not
satiefactory, for 50 much depends opon whether the land has been watsred and
mmanuyed or not; at Cawnpore, catile mantre 1s ased, and cana]srngation 1
avadsble The genersl onteturn of wheat i 1858 89 was abont 22 busbhels por
aero over the Farm

Ymplements have been extensively tred at tha Farm, mncladisg differect
kinds of sagar mills, pugar-evaperating machines, ploughs and pumsps Thees
hiave been reforred to i Chapler XII, psragraph 268, The extensive seed
Attribaticn. carried on has beea spoken af in Chagtes XEi%, parsgraph Al
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Anotler nseful parpose which the Farm bas served is, 1n having been the tram.
in§ grfunud of 8 mumber of apprentices who have subsequently gone out to
other farms

ML dy Mgl Moant v c e v o ea 4D e paLal Yef
- aa he
A . rm
L] - - - re
. N ed

. . . .

The Farm Report (I refor to that of 1888-89) hasa good and elear
description of the erperiments and the;r mim Y would pomt out that its
chief faolt 18 the complication of the results by the giving of so mapy
columns in the tabular statements Agan, 1t would be well to adopt
greater umformity of nomenclature, for instante, in aeveral cases, bighas
nm!d;«:m aro mentioned together, and in other cases bighas and square
o

The danger, as regsrds the futore 1s that owing to the large number of
tanureal experiments, the land will be affeated so uneyenly that it will be
adifficnlt matter to find epaca for fresh experiments when needed, or, what
18 worse, the results of the imals will not be accurate, owing to the
difference 3n the previous ireatment of the plots composing them. I bardly
bk that monumal experiments srethe most smportant oves 1w Indis,
for the difficulty 13 to get manure of any kind whatever T wonld rather
see mOTe spacs given to experiments 1n methods of oultavation  There
should also be a reserve of land kept over, treated and cropped esch year
much alike, this would serve for the extension of experiments Bs requived
Tahovld sleo like to see derably more dop £ It
18 nok €0 1mportant to get a large number of results asto make sure that
those given are correct acd this can only be verified by repeating them,
vot only on the same spot but on fresh land, and im a succession of
years

It seoms to me that the Farm might will be made use of ss one st which
stud bulls could be located for the breeding of good farm cattle There
are great P n the bbourhood ~that the B: bulls are
Egumg scarcer and Eoarcer, and the Farm might 1o this way sopply the

eficiency

479, Gardens at Sokaranpur and Lucknow g_-;g:‘zv:!' .

Not altogether of the nature of Expernimentsl Farms, though m the Lucksow
ongm Jotended tobe more or less#o are the gardens st Sahsranpur and
Luckpow Formerly, expetiments were carried on at these, bat little of
tLis worx now remains the gardens being worked on a commercal bans
and bemng really only msed for the saleof plaots and seeds, the aupply of
drags to Goverument stores, and for the training of gardspers,

Some experiments bave been tried on the mochmatisation of Englsh
vatietwrs of wheat, onths growing of the date palm (Phoensz daclylifera
and other plants but pow thers 1s bardly any of this work done, wn
thoagh they form pleasant recreation grounds, aud do guod 5a proveding
}hnu and seeds for eale,the pardens can hardiy be classed as Esperimental

'arms, but only as Numenes, which, 10 India, taks tbe place of those of
the florists and seedsmen of England

480. Central Provinces —Nagpur Farm

This s one of the mors recently formed Stations, 1t having been started Furpes rurn
cn its present plan i 1883, alibough previomly to this a large % model §0em rat
farm  as it was called, of neatly 400 acres bad exssted The present Farm '™ 12%4h
is sbont DO acrca 1n extent 67 acres being expenimental acd it based
npon the molel of the Cawnpors Farm this beiey secounted for by the
transference of Mr J. D Faller from the NortheWest to the Centra}
Proninees sbont that Lime  The out of pocket expendilute onthe Farmin
1588 80 was Pa 8744 and 1a 1830 90,Rs 6,901, thus latter inclodisg the

h
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remast 8 o¥ bty can o b Rofaca wactaned so 0 The Fart e well placed,

- - ently situated ay regards the town
- te are of a farr mge, And the sotlys

. (I = =t ndmn the Provinces  1f ¥ took any

- yeound of the sorl bawns rather tao

. Be cass of Indin 1t 18 better hawever

. . the dutriet than to bave sl more

Phe Farm generally, and the experiments! plats, were evidently well and
carefully enltivated ‘the whole «as 10 good order, and s close exammation
of the Reports leads me fo conclade lgnb the results ars eccurately snd
faubfully recorded.

Tte present Manager 1s Mre Slabal 12 & carefol and
who Inkes much interest in the work of the Farm

Ths Farm and the Cawtp 1o Farm more nearly approach what an_Frpert®
mentsl Station sl ould be than any of the other Facms which I saw 10 India

Qotton s *he chs [ crop af the Central Provinces snd 80 1f fs natural that
experimants should be far,ely concerned with it

The first sertes 13 8 mosunil eoe opon cotfon Ordinary eattle-manores
poudretfe (might sotl), ard bone dust are tried  There aro severd dugpl cate
wmoangred plats  bat in the etntement of results neither the quantity of
mszore {1n 1898 89) nov i cost per acre are given O theotier hand,
deta lx such as the aresof the field the serial namber of experrment, the
pumbser @t handeweedmgs and the nunber of boilock hoemgs might well
be omtted The plan of the experiment 13 good snd (I refor tothe 1338 B9
Beport) the results are cosistent, and woald ehow the smi to bo snitable fof
expertment

The mext gerres 1t (ermed * greem soiling on cotton * hemp bemg the
erap used a3 twanure - . operly meant thal

t non

Vhat was done

aorop 18
hers wa» - urop preparatory
to pattin In ttie ease,
agam o pots  Lhe results of this experiment

€ - ale L
;rz not_conclasive, and thore publioation might with advantsge have bean
1oty

Trisls twere made with cotton seed prapared for sowmg by stesping it in
solpharic asd to remave the wool Ay agaminst the banuve practice of
stespiag 1t 1o cow dunz and wster  The gime was done 1o 1886 87, the
sesuits Deinp then umat sfactory, bob e 1882 90 they seemed to give rome
evigenca of benefit ecerving from the sulphuric amd trestment  Furtber
coplitmation t¢ clearly needed befora more can bo sa @

After this follows a manurial expernwent upon fil (Sesamum sndicum)
The expetsment, however, bardly starts on a fmr basis  for thess sams
plats, with the same manures each yesr, had been previously vsed for a
permsnent sories with wheat  Comsernamsle <13 plata did not beg a level,
and thoa . onthe il orop slune do

» msoures hkely to benefit

. d and not that npon which
v ot years previowsly I ghoold

" saitable experimental crop, Great

I believr, in great measure, to the

. ) the erop  In 1889 89 bone-dast

ber used alone, and 1w 1B83-50

- attle dung alome  It1s posmble

not bolieve 1 the possibility of

. - v ot py duplcat? comanured plot

In anotber case sorgho (Sorghum saccharatum) was syown € = the parpasa
o malng svgar, but very * * -

Experimente on silage 1 - . - sod Guinea
grast {Lamcum gumeator - - s w | thelosses,
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amountmng to 83 percent in oue cass and 49 per ceat. in another, between

the werghts of green stuff pubin and the milage taken out are far too hgh,
Where smlage 1s to be made every year, I would certawnly advocate briok
or masonry ilos 1a preference to those merely dng 1a the soi, whick: have only
earthen gides and bottom.

The ont-turn of crops 18 gathered from other plets on which some 12
different crops are grown  So much depends, bowever, on the sl and
the manuring grven that the results are but of himited valae

Wih oold season (rads) crops tmals have been made on the effect of
embanking land 1n the caso of wheat and linseed The results are vot
etcouraging, but the native method had not been properly studied provious
to the commencement of the trial

Green.manurimg, br greon soiing, as 1t 13 1maccurately oalled in the
Report, has been carned out with wheat and hoserd, sui 1o another part
differest manures,] such ss bone-dust, gypsum, dung, and hemp, bave been
tried  In neithor case are tho results properly uompnngle

The most satisfactory series has been the nermanent one on the menuring
of wheat, this nrog haviog been grown year after year, with the same mannres
sach year, these beng, 2l of ther, such as might well be used for wheat
The existence of ths experiment 1n dthclte adds rauch toits yalme What
19 wantimg 10 the statament 13 the gost of the manures The duphcate experi~
ments agree very fauly with one another, sevoral distinet 1ssneyare broaght
ont, and the nfluence of season 1¢ checked by the repetstion year after year ,
altogether, the experiment 13 a very good one

Toa gverages are also given for the post five years, and the following
interesting companisons with the Woburn (Baglaud) experiments for 10 years
may be drawn —

Prodace of Wheat

Producs of &
Bashels per Acte i

—_ Manares per Acre Cwt per Acrs

|

‘Nagpur Mo manure » . 13 9
1 { | Ve Ao L . 17 7
Nagpur o | sltpetre 24010 191 1
2 { Woratn * | Natrate of soda 278 1bs. 21 1
Kagpar Cattlo-dung 8 toow 18} -
3 { Wobnra | Farmyard manure 4 tons 2 =

Ta the veturps no attempt has been made (and 1 think wisely) to asagn
any mouey value to the differert yields T do not like, however, the metiod
of returping tho produce as * percontage of increase over nrodace of onmannred
plot "1t would be much better to simply gave 1t a8’ increase per acre over
uumanared produce

An expersment more of the nature of scientific enquiry 18 that termed the

v -, e e — -

.. = ¢hlortde,

. - . - 1 ar . ' = :ed onone
.- . - e e . and the

.- P . - - the plat

" .
requires most.

In addition, triada have been made wWith different sugar-mills Feront
yaTicties of wheat have been grown, selected cotton seed has been distributed
to cultivators, and a limited number of new implerents have besn sald

Tut one of the ehuel functions which the Farm performs 1s thatof being
the tranlng sud instroction ground for the Agnealtaral Class, of which
forther mention will be wade 1 the nest ctapter.

The Nagpur Farm bas not badthe advantage which the Cawupore Farm
enjoys of beinz old enough for the character or the Juslities of the land to
be sufiniently brougbl out, and there 1 still agood deal to be learat aboat

-

(
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i before exberfmental work ean be Cully satufastory, Desules this, the sl
does not appest to e s well snited a3 the Cawnpore one to the purposes of
expetiment, In general, the plan eet Iorth 1s good, and the detasls aro
securately carrred oat, but the resulis require n rood deal of earsfu! mfting
before 2t can with any eafety ba stated that a defimte concluuon §s warrang

At the close of the Repart 18 & summary bor ““comparative fecord ¥ of
resalts  Thas 38 dons n accord: with the d of the Agricole
taral Coalerence which met 19 Calvatts fo 1834 but this summary is 1 thiok,
both useless and muaeadiog. The same result js made nee of over and ofer
apmm to 1nstitate comparssons, even whers the conditiony Lave been quite
diverne, and the consequence 1, that if a conclasion be fanlty from any reason,
15 mbrovght 10 time alfter ime, and may lead to other faslty couclusions
bemng drawn, esen whese the ammediats premises are go

481, Bomday Farms —The Bombay Government owas twe
Experimental Farms, one at Poons, the etherat Bhadgaon, near
Packora, i»_hhindesh, Bub neither vo expenmental 1o the foll
sense, the Poona Farm bemng used mostly for educational purposes
w connection with the agrenltural branch of the Poona Coliege
of Serence, and the Bhadgaon Farm approaching more to n “ Model
karm* than any othes in Indm, and bemng also devoted largely
to the brerdiny of cattle.

fbe Farms ave the oufcome of the movement i 1889 to
establish “ Cotton Farms® i India. At the time of the Aweri.
can ol Warattention was tarned to India a5 a main source of
the future cotton supply, and, accardingly, “ Cotton Farms” were
estabhsbed thronghout that country undet the charge of men sent
out from Epgland, but who, as a rale, were really nothing better
thau gardevers, After the Cival War was over, the cotton trade
returged to its normal state, and the Farms then became Model
and Experimental Farms, and were transferred i 187§ from the
Cotton Commisconers to the FProvineial Governments Ina
few cases the © cotton farmers” brought over weta retained ss
Managers of the Farms, bub m most cases they were found
unfitted for the dutes.

Bhadgaon Farm 489, The Bhadgaon Farm
comprises I;ZOOA‘;res,‘ff whick only 65 sores ave experimental, and 600
PR i TN

Bombay Faras

m=d naew sanees the remaindar bunp grazing and
was Rs 990, not moluding the

- 90 1t wan Bs 3,733, iscluding the

< asenls the pet cost 1o Govesnment,

AIt 13 not an Experimental Statron 1 $ha eense that Cawapore and Nagpur
sre bnt1s really & farm whete smproved callzeation 18 altemspted, where cattle
are bred, and where, now and agaip, a few experimonts ate tried over a limted
sten

Regardmg 1t suxply sas Fo 7 ‘ Yt ‘g
18 carried on ¥ . - e, - . ~

!
t « Meats, the
X . - . . " 1,188 eapable and therooghly
? " * o vau mierest sud displays mueh asuduty 1o ¢arryiay
© .swors  He 1mome who esn and dacs torakis basd to anyihung that
18 required ot the Farm, apd 1# himself no mean “ oattle doctor ** an

teatiy pleased with the Bbsdgaon Farm ss a general though not Exprrmental

'arm, and T think thag i€ s most oreditable that the expears :ot”yred by 3¢
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#o umall asat1s  The amount spent is really very trifing and the advantages
xg 18 hikely to nfford 1 the‘ fnt‘:xra as a tmn:ng t.:,:oundj, w]hen agriceltural
- 0 A= Al o lad W DLV NP\ T -

Limng 10 WH LIy lug BLeNsts Bre S0 neany Imey, 101 1L LEs Lo
Es remembered {hat the produce of the different felds 13 all gathered
reparately, and thrashed snd weghed separately ipany records bave to
be kept, and lired labour has to be employed YE the erops ¢ould be
all put together, and thrashed and stored at once, the Farm would be able to
pay its erpenses quite well, but then 1t would be s pity to lose the informas
tion that can be obtaized here  Feewng thie, I do not think that the Superm
tendent ought to be needlessly tied down by considerations of cost Xt
would be much better to devote annually to the karma certamn sum which
past espemence has shown 1t to require and go long as the Farm Is cone
ducted a3 at present, the Bamba; Government may be mssured_that the
pak e R At . AT .. Sdae L iD, Eam

. )
. ' 1
1

. . 1

T need not say more than I have given in Chspter XI (patagrsph 255)
sbout tne eattle breeding operations at Bhadgaon 1n order to show that
the Farm 1s daing good. lhe readinesa of the peaple to buy the young
1w gme FAL L mae .- 2 "It asto stock ‘nreedms

. . arhoularly devoted an
- Torty acres of laod have
. . . 5 11 12 not intended to
.. -, L. T properly b:en'sown all
- . om oy
- .
. . . P .
. . - . .
- - . -

. s ) -
WHUS WwiLhout UMLGLILY, A0d 8 nce ) Jelt kndis the experiment has been tried
I make & “stack a0 * m (ee open, metead of digging & pit m the grownd
v b e i P

R L
Ut 18 not much apprecisted as yet,

- .
(Arab) 19 aleo loeated here,

A great fault of the Farm 1z 3tssolation, 1t 1s bard to get to med eon-
esquently esnnot bs exnly visted HalMl a-days Journey has to be taken
from the neatest station, sad wsreral mivers have to Lo eroesed or forde’
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tal arens
‘The Fatm 14 upnccessarily large, and §a notsuited 51 a0 eXpenmenf
The dustance from any large town maker tho sale of thfbfrﬁm:rzﬁ &
Tempntratire o % woild othetwits bo In many -ra.rl”‘ cmE 1o
aupanior, and I nabeed hare an attempt mada to prmrnh ‘iz“ m: dtm
A noantity 33 made sad kept 12 8 pid bat 1t might be rmproved m
o qm\, éu’-’ stored, tomned over occasronally, and then hesped together
quatity "3 g : a1 allowed {o 10 to0 loovely and fo become toodry, s
more clmely . 3t W nd stalks, which might guste wel} bave beer mued

o b0ant o e a dey siate, nd nok wred u with the catte dropp s
o m‘“?' ‘3‘5(555;' Title tho urme from the shods way pwL a
:::‘:;S«mlb(}: estent, and dlﬁmg e rony aeases :
witer {rom the 0 nn:m. efata ; :
dry sts = " " . ) )

\\‘\ﬂ’ﬂ- . .

% pt

m"‘xsy: {,’ . - , v wat the Dhadgvon Farm m bt grefully
fultl "% woma ve ® capital place ab which to seod suto remdenve for &
tme the sgricottral sindents of the Yoona College Here they might seo
carned ont on » practiral scole what they bad Jearned thearetionily, and thoy
fovght do the actust farm work themselves st Bhadgoon A prac rcal class

of thy knd, Jollowing upon tbe tatruction given et Poona, would be of
great benelit

The Bhadgaon Farm might aleo be ntilised ag a place to which sppreatices
might come and retesye 8 practical tramnmg before gomg out to got as
uanagess of eetates, oF Yo took after their own isuded property

483 22¢ Poona Farm,
ps X bave said s not an Esperumuental boi matber an Edycational Farm
Dtﬁe\'en} vrops afe grows, aud thete yreld 1s estimated fom sobtln = g
fatieras

Bilags has beew made here, but no hieht iy thrown on what the coat hay
Veen of wheiber the eystem Ir rewupeiative Tho manure from the eattle
15 very badly stored the urwe s slmost enuirely wasted and the mannre heap
1 Ittle mare than A fyy rolbish heap A great rmprovement in thiy
respect might bo made, more espectalle o8 8 place where students coms for
mstraction,

%0 ona tase » tompuryeon bas been tried batween Kbaodesh pedr (Sorghum
vulgare) snd the lora} kmd grows bat, a: the previous erap was partly
sugircans snd parily gram (pulse), the piots did nob starb woder level
copdiions

As 8 place wherg the students of the Collego can come and sea different
orops grown sod become fawiliar With them, and with the outhnes of ferm
aperations the Poona Farn has an educstional value, bt thasmuch as the
stedents do not work on 1t themasalves, 1t would eeecd t0 mia very Jemwable
that during thewr cotrse they should be sent to the Bhadgaon Farm, whers
they ronld see the work osrred out on a practical essla It should alss be
weptioned that st Poovs Mr Ozasno has gat together a very complets collec-
tion of natige agricnltural Woplersents,

There naed to be suother Farm at Hyderabad, sa Sind but thero 1s no
Jonger s Government, Farm, 3t hsvimg been green up 1o 1889 The esperts
nents here wero of no valae

484. At Nadwad, en Guyardt (Bombay),
there 15 8 Farm of 12 aores, mangurated o 1878, and kept op bX tle
Agvoultursl Assocation 1L 18 made us¢ of 1 conmection with the Agri-
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cultural Class atiached to the High School. The eumlis a rich red garden
loam, and very deep

Manunal expeniments form the prinopal work. These are wpon wdgs
(rollet), fur (pnlse), and yudr (oullet), also ap extenuve series upon
tobaces, to which reference has been made in psragraph 368  Different
vatieties of cotton, Amencan and indigenous, as also of the eastor o1l
plant, are tred Malo buffaloes are used 1n plonghing a practice not
locally adopted, but wineh 1t 1s sought to introduce, sud 1roa plonghs are
also employed 'There 1s a museum _attached to the Farm, contarning
specumens of cotton, cereals, ete, and 1n the town 13 a seed store ram
taimed by the Association, where pure seed can be got by ounltivators
The Farm 1 given rent free by Government, so long 28 1t 18 avalable for
the Agricaltural class, the yearly espenses, amounting to Rs. 400, are
more than covered by the ont turn. The Association hold a Cattle Show
bienaally at Nadiad

485. In the Nafive Stale of Baroda Farmsta

expenimental work bids fuir to make a good bezinming for not only doey
His Highness the Gaekwar take a preat interest m sgnculture, but he hag
8lso secured the services of Mr Mddleton, formerly a distinguished
sgrcoltural student at home, as Professor of Agricolture st the Barods
Callege In company with Mr Ozamne and Mr Middleton I went oyer
the proposed Brrenimental Fatm, and 1 need bot ey that I am sure hat
what Mr. Middleton does be will do well, snd hiz presence 1n India wil] by
& distinet gain to agncolture in that country As the experimentsl ares
had not been taken up when I was there, 1t 13 of 2o use for ma fo refer
further to 1t except to sav that 1 look to tanch good resulting from at, gy
Mr Mddleton 19, perhaps, tho Srsb man who has come ou tu fuda whe
183 combined & practical acquaintence of agricalturs with guod general know.
Tedge of agmenltural science

When st Baroda I aleo wisited another Exper mental Farm, ay 1t wag
termed carried on by Mr Kacherao Jadnava an ex student of the Boyal
Agncultaral  College, C An A 1 Clase 15 sapposed to
o1 e here for practicalinstruction, and at the time of my wisit I saw thy
students worling away on plots a few yarda square, Which had aboot a
dozen plants of some crop growing on them Al looked prette enough,
tut 1 conld not say more  Attached to the Farm was a wonderfol ¢ollece
tion of implements gathered [should eay from sll parts of the world,
aniat sreat cost too,but with utter dieregard to the conditions of Indian
a_nculture  Here, for example, was a hogs waggon from Germany, nsed 1n
that coentry for bringing brewers’ grains and beet thEulp and distillerres,
and requring perhaps, soms mix horses to drawat) ere, 00, wers hoge
iron reed drills, beavy iron ploughs mnm::a ‘dlllnll'l'ﬁol: 2ud reed-tacrows

~ teae a3~ - - - .

bl 10 bad »
set of
. . - - " . lo sum,
- . T L ause of
agricaltural improvement
Pralt Farme

In oddstion fo the Farms 1n the Dombsy Premdency bere mentioned,
there aro fruit pardena at Ganesh Khind, near Poous, compnsing €0 ncres,
sud devoted to the groming of mangoes and more especially to the pro.
pagstion and sale of grafted mango irces This eoltore i u{w carned on
to a more limite] extent 0n 8 part of the Poona Farm A large quautty of
Eraes 16 cob green from off the Ganesh hhund plantations

487. The plans fer future experimental swork 1n Bomlay com- Fatarer 2
pnse the establishment of a Stoel and Dairy Farm at Alegaon and i Lomby
the etarting of new Expenimental Farms of small extentin five or
ax Qifferent distnicts of the Presidency, notably the Southern
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Mahratta country, the Koulan and Guyardt The object of thess
15 to test :n one Jocality the results obtained at others, and so to
estabhsh therr value w relation to the different conditions and
sods that oceur throughout the Premdency., With the view of
supervising these, 3 Buropean Supermtendent of Farms has been
oppointed, whose special worh 2t will be to look after the I'arms and
the espenments at them  Agawnst these proposals I have no
decided objections to urge, so long as 1t can be clearly estabhshed
that a distinet need exista for the Farms, bat on this I ean hardly
gvean opunon  The waats of one district will not be those of
nnother, and crops and methods of cultwation will duffer too  If
arrangements can be made for efficient supervision, and 1f, as I bave
smd, a primd facre case can be made gut for the estrblishment of a
Farm or for the testing of any particular local practice, then thera
1s the syarrang forits existence. But nnless the object be clear and
unmistakable, and the necessity for experumenting in a parbicular
distriet be shown, T do ot regard the starting of fresh “Farms ag
advisable, Somettnog more 18 needed than a # general 1dea * as fo
the usefulvess of an Experimental Farm

488 Mairas ~Smdapet Farm, The earhest of all the Exper=
mental Farms seas Saidapet, established 1n 1866 Itis also the
one on which the greatest attempts have been made to introduce
new practices and new mplements to the natice of the Indian cultrs
vator 'The post expenditure on the Farm has been considerable,
and 1t hag now been finally abandoced as an Experimental Station.
From 1871 to 1887 1t was under the direction of Mr. W. B Rabert-
son, and was supplemented 1 1876 by the starting of an Agnenl-
tural College Xt 15 not for me here to go wmeo the past lustory of
the Farm, nor to discuss at length the steps which Eave led to 1ts
n‘bandaument 1t 15 evough to say; 10 the words of the Durector of
ool vURR cm P e

s

Undoubtedly this farlure to bring itself anto snfficrently close coms
with native agricult has had much fo do with the
result, bu there have been other causes too, prominent among which
has bLeep the constant change of policy adopted by the Madras
Goveroment towards the Farm, nng the refusal to supply it with
the necessary funds, yet asother has been the unsmtabf;nesﬂ of the
spob chosen for the Farm  It1s, as T bave descrsbed 28 elsewhere,
hittle more than a sand hull, and ought pever to have heen gelected
asthe site of a Farm It 15 too small for stoch~breeding, and
* e " ¢ It may serve 1n_gome ways
st of agncultural students at the
2 ’ lore At the time of my wisit
experimental wosk had been almost entirely given up  From bern,
rily under the Agneunliural and partly under the Educationa
epartment, the College 15 now to beseparated from the Farm, and
1o be placed, along with 1ts Prinerpal, unt{fx the Educational Depart-
wment  The 300 aeres of which the Farm orgnally consisted have
now been reduced to 60 acres_and will sumply serve the purpose of
lustrating the growth of dufferent crops
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The cattle I saw at the Farm were 12 Nellors 0ows and 16 Nellore and
Aden bulls, and they wete very good indeed The bulls are kept for stud
purposes, and thair services are avatlable, at a low fee, for stock belonginy
to cultivators, but teey wre net much made use of. I bave wentioned pre-
viously an experiment carried out on sheep, four bemng fed em earthenut
vake with other food, and four without the cake, but I ponted ¢ut also how
1uadequnte tl e namber of animals was for the purpose (see paragiaph 458)

There 13, however, one pomt that the Sadapet Farm has done very
considerable good 1n sbowing, vsz, that cattle can be kept perfectly well
on the | box _system, that 1<, with litter, ander them, and that the manure
: e .

"
No Experimentsl Farm has worked hardsr than Sadapet m trying to
introluce 1ron ploughs, and bere ana there (more especially where there
bas been a conmderable ares to till, so that time bLas been a matter of
importance} soms few iron plooghs ure used by landed propmetors, bat
they bave bardly come down to the smell cultivotors yet, though much
ingenuity has been expended on sunplifying them, and ou decreasing themr
cost.

489. Madurs Farm.

Y visited at Madura what waa formerly the Experimental Farm of the
Madura Farmers’ Club, but which has now been g ven up, except so far
os the dairy part of the Farm s concerned It comprises 30 acres and
was started 10 1883, unde: the care of o student from the Saidapet College
T, . er-hfts, mth

s not appear

. . Jost 1 the
. N =  this part of
. . - = ws o mik
. - . %, and they
. T . . 10ld of milk
Septemb 1tural Report of Madra
490 In Sep 1839 an A Commuttee was ap- Reportordidene

pornted to enquare into the operations of the Madras Agnicultural Commitice 180
Department, and the Report of this Committee was presented to,
and considered af, the Agneultural Conference at Simla, n
October 1890  As regards E(pen'n‘l‘e'nt'\l Parms i Madras the
P taratN f v ) oo v sl

dicates that the chuef rcasons of failure have Leen the abseace of an
organised Department, an insuflicient stafl, smperfeet supervision,
and the want of knowledge of indigenous practices and conditions
The mistake male at the beginning was that the rates! wanted
teaching, and thatall fus pra tices and implemonts woul! have to
De altered and that the ¢ Model 1amm’™ was to teach bam bus businers,
In pl'me of this the Agncgltum! Commuttee now recommnd the
abandonment of the idea of teacling the ratyar, until, aftcr careful
28
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enquiry, more s known as to the native prachiees and conditions
The Commiitee also advse the mangurtion of experiments under
the control of tramed agneoltunsts It s now proposed to have
expersment and demenstration carried on st some byve or six Farms,
each not exeeeding 30 acres in exient, i dufferent parts of the
Presidency.  Bach 33 to be a combmed Agnienltursl School and
Yarm, or Farm School. The Farms are {o be under the manage-
ment of the head master of the school, who s to be 5 graduste of
Smdapet College, and ted swsth agrieuliural prachice, Mean-
time the Smdapet College aud Farm ave to be retaned as {ramiog
grounds for future teachers
1 bave already $horoughly endorsed the retommendations of
the Commuttee as to the necessity of abandonmg tha attempt to
teach the rasyat untit more 1s known, through careful enquery, of
what lus practices really sve, and the conditions wnder whieh he
pursues them. T am naf so certain, however, abont ths adwisability
of starting at once some five or mix diiferent Parms, partly expen-
mental, partly educational, ar d& & m defferent parts of
the countey. 1f there b efficient and snfliment supervision for them,
the plan may he adopted with benefit, »f hept to a limited geale, and
if the mites De smtably chosen It is saud that there arelquolified
gradustes who have passed out of Smdapet College, and that they
could be atihised as Superintendents of the Farme,  Of thi;r guol-
ficatious for such posts I can hardly speak, butl eaulyet belp
noting that the Government Order (No 515, Revenne, th July
1899}, which, wn paragraph 12, approves of the plan recdymmended
by the Agrrenitural Commttee, alsn says, o paragraph 11, «<gpearal
““mstraction n agnoulinre, h 5 18 atmost t owmg to
““the want of men competent fo grveat.”” T should be aft} ] of the
former blunder being repeated, and I think that 1t would{ ps hetter
only to estabhish a Farm which s a% all exp tal m Lharact
where there 15 3 posittve call for 18, and where there e L300 compe-
tent euperintendence. Unless this be the case, . Yrienltural Eduea
tion would be better helped by Farms of amﬁurely W ctratave
character
Nor can ¥ agree with the recommendation $o extend thd, Smds-
pet Farm, and to make 1t more complete acd practical  Th{y Sada-
pet Farm, by reason of 1ts sorl and sifnation, will never bd, 5 suit-
able place for 1llustnting sgneultural operations, still lesaf for try
mg expenments  And this X say uet merely from what § 1 nave
rend or heard, but fror what I have seen myself. Xf ashed} g, start
an Expenimental Farm there Ishould, f possible, dechine aff opce to
do 80, for the place natther 15, nos ¢an be, ot any reasonable colst, made
suttable A part of 18 %&u blewing saude Ldo ot meall ngice
with some remarks ma Nicholson in has note ' to the
Agnicultural Commattee’s Report, to the effect that, even if the so1
be poor, as desersbed, it should be posmble to tmprave 16, and to
show what the rasyat might then do with i, and that 1f the Larm
cangot show this, 1t has no night to be called a “Aode} Tarm ** I¢
must bo remembered that there are soils m Lugland as well asan
India on whneh any expenditure on wnprovement 13 simply money
thrown away , there may be g0l that 1s vob worth reclaiming or
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wmproving, ab least under existing cirenmstances, the nfluence of
manures and other means of bettering soils depend, for ther eficiency,
on the responsiveness of the soil, and what may be refained on t{e
one may pass through the other, and so be wasted,, on certain landg
of good productive power 1t may pay perfectly well to use, say,
2 cwi, oreven as much as 4 cwb, per acie of mitrate of soda,
costing from R0s to 40s an acre alone, whereas on another sorl
even § cwt of mitrate of soda an acie would be thrown away,
Agam, o great deal depends upon what the crops may be, and
what the market conditions aie An Epghsh farmer wonld not
grudge to spend large sums 1 manure 1f he could get thereby,
say, an early crop of potatoes, butif they came a fortmght
later, a loss 1nstead of a gain_might result, though the potatoes
might 1o either case be egually good in themselves So, too, with
' - £ =7 “and, 16 will not pay to go
- favourable eoil, sibuation,
. kind of barley can be
grown, a good return for outlay 18 ensured T have lad 1t
down as a condition of success 1n experiment that the so1l must
be farrly responsive to manare and culttvation, and if one has to
do — 0 - v o -3 - 111 4Lt a8 @a Vvt ¢he Improve-
me - unworthy
to best to do
with such land, 1f 1% has to be cultivated, 15, not to see Aow much
can be sunk 101t 1n hope of getting benefit one day, but Zow
Iutile need be expended upon it. 1 mamntun that the chief end of
expeniment 1s to see how land that s fairly produetive can Le
got to produce more, and not how land that 1s not fit for cnlti-
vation can be brought under the wfluence of methods and practices
applied 1n Dogland and elsewhere to the increasing of the eiop-
retorn  There may be circumstances where the restoration of
deteriorated soil 15 ealled for, but I do not think that the
credit of an Expenimental Farm, whose object 1t 13 to introduce
practices applicable to the tzcrease of crop n cultivated and
culturallo soils, should hang upon the resulta obtmned upon
what 1s hittle better than a sand-baf)

491 Bengal Farms,—Dsperimental I'aems 1 Bengal ate three pogy pyy,
i number, and they are all of recent creation, for, previous to ~
1884, there was no Dircetor of the Agrienltural Department of
Bengal The three Tarms ore Dummon and  Burdwam, both
estabhshed 1n 1885, and Secbpore, started 1a 1857, I wisited
Dumraon and Seebpore, but not Burdwan , 1deed, the position of
the latter 18 50 unfavourable that it 18 contemplated to give 1t up

492 Dumraon Farm
covers 15 acres, and 13 intended to bo an Expenimental Station 1o the stncter
sonse

The Mabarsjsh of Domraon pays all the expensce wheb fnclod np tie
averscers pay of 18 GOO sod re t a1 unt to a net cost of 19 1200
annnally  An overseer was obta ned from the Cawnppore barm bat be ean
only give parual attention to the Farm having the charge of other parts of
the Dumraon 18) or Lstate aswell Occano ally oneof the As stanta to
the Inrector of the Aguculturs! Dijartmett wuitetha Farm. eorbane ance

Dannon Parm
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or twice & yea?, but 1t was evident to me, from the state of ccops, that {here
was 8 lack of regular supervivion

The first experiment I noticed twas one on the growth of mgar-cane mith
different mavnrey ny well as by trying the Native agusust the Yauritius plan
ot sowing  But the gugar cane crop w3 growing on land that was too wet
aod low, and the crop Jooked secry wafortar  As an experrment $his one was
worthiess  Agmu the manures wsed bad hutle relation one to the other,
they were cow-dumg, tastor eake, saltpetro, and a puzed wanure termed
“yormal mannte {n choostng manutes, they cughtte be arranged with
some regard to then comshiinemt poris, 20 a3 o epible an experimenter 10
gan sowe information s to whether W& be the mitrogenous, phosphatio of
potneno_jroperfies, or eise tie presence of vegetable matter, that proves
wost effestual , thie poist ealved more spredt esperyments cam be trsed
with motenals he partieal sred But_beee the siate
of the crop repdered comparative resulis wsteading  VWhere the native
and Maurrtrus system of plantong were compsred, the question was fuyiher
complioated by manurss] tssues 83 well  this eceems o we very undésreable
Bmale syaes should be set ont 3 far s possible and thess anly. There were
no duplieate plots ss all

The pext meries was on the mamurmg of winter e sown broadeast,
15 plots (s far too large bumber) wese faken up though in no case with
drpheatiyn of experiment Shallow snd deep tloaghing for nee comspriged
two of the ‘flo!s,u stight advantage bawng attnbated to the Iatter  The
manvres used weye ns before of a very vared kind, and allawed of no
deductions berng drawn except ay concerned the metus] maternal empliyed,
but sapplied oo information 89 ta tha most deanable olaes of monnre whether
wegetable o5 phosphatic of salina  Gre 0 man ey tow-dung hoe, waltpetre,
of cake and sneepings werstned Sultpetre eitber slone or with lime,
gave fta best returns but oa gorng mto figures Ms use1s found not to have
been fnsneially suceessfol  This I can well understand and st seems to mo
to neel Witle prasticsl demnnstrauon te show that & very readily soluble ealt
lIike <altpetre 1s thrown away upow » orop that grows frequently with zoaach
or 50 of water standin, on the ground

Another geres ou the gime hmes btul with tramsplonted matead of
broadeasted nee foflowed

The wext waaan whest, with the sime manures as were used for nioe
Here 8.a10, saltpetta give the best retusns, though the wncrease 16 stated to
be seat by year a decliming one

T cannot esy that I consdered ths Damraon Fatm a good Expenmental
Statim  The st wistakie made with 1t was ta take up the whale ares, to
arvide 1t mto squares and £0 ¢ram 3o 88 many plate 2 would well go into the
apace The consequer ce 18 that there 18 no room € 1 sxtension of esperiment
or for re testing what has been done  Thew, ne alf the expertments sre manunal
ones, tho graund i practically done with, go far a8 fatare experiwents ace
concorned unless with s conmderable bresk of eropegiowing without manure.

Fext ihvre wavduplantion o4 Pofe wnd mose eomonlly of swomesred

Plots nothivg seems to have been dono to test the smatability or evenvess
of the land for erperimental purposes and iodeed the Report saps ¢ the
“gusface of o large portion of the Farm 1¢ aneven snd nalest & 2 properly
“ Jovelled, 1t 3s1dle to expest a unsform growth of erops  Ax 1t 1 thess
“mpy thnve safficeotly wall an the bollows snd get stuoted and burnt np
“an the interveming patches of Iogh ground The unsvenness of the
“ground slan stands 1 the way of zmga‘on® This to my mund, sare
seaders the whale point e to the Faem bewng a good Expertmental Sishon, let
slons what Jhave said ss to the absence of sopervision and of desiga 1o tho
plan of experiment

Becbpore Farm 493 TPle Seebpore Farm

1 only a hitls wav ont of Calcutfs, and imaludes nbout 28 acres of which
Beres ate experimental  The eorlis rather heayy alluval land wich s good
dealofelay It was fosmedly yungle land  Its depth 15 abost 2 feet, and
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There was ma building on the Farm a good collection of implements of
different Lunde

Sorgho (Sorghum saccharatum) is largely grown as a fodder orop, and
yields three enttings 1n the year, s very good sale for 1t bemng obtainable
the town to people who keep cows

The uso of bones 88 & manure is extensively tred, bat, so far, T could
ntot gather that the results were at all conclusive. Bones cost 1a Caleatta
Re, 2 to Ra 2% per maund of 80 fbs.

Mh vm m—ale = = mea e emnee e Ces Larley, oafs, wheat, and
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- Mauritias system of canes
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Madras), and thesa two eases afford a ueefnl proof of what I eet out earlier,
#es paragraphs 416 and 490), 032 that a soil may be esther too rich or too

poox for the land t0 serve as & smtable Experimental Farm Uns thing 1
very certain, that 1t would well yepay the timelostatthe begimning were
Taors eate given to ascartainmng beforaband whether s feld wesa suitable one
for experimental purposes

494 The Agncultural Depsrtment of Bengal has endeavoured Iuretneets
to carry on oxperiments throngh a large number of raryofs andase -.x':'a::_‘
gemindare  In the nccount of these 1t 13 stated that, from the
pature of the circumstances, 1t was not found possible to give

necurate quantitative results [ have mysell tried 1 vam to
- sl f.‘-— Wl areagn ~f annf el and Al:,.n contra.

[ % worl on
s sl et s us employed,
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CONCLUSIONS

496 Expenmental enguiry, conducted by means of special
Expenimental Farms,1s a necessity 1nIndiafor the development
of agricultural improvement It may be mged that the Farme
whicn have already been 1n eXistence for some number of years
have not been promounced successes, and have fallen fa» short
of what they were mtended to accomphish, but, after visiting the
Farms, and after reviewing the work dove at them, I can only
express my satisfaction at finding them so much better than I had
been led to believe, and my surprise 1s great that so much bas
been plished wmith the imperfect and ever changing macl
employed The expense ncurred for Experimental Fanns, tbongh
perhaps rather large here and there, has, 1 my opmion, been
by no means excessive, and the Farms compare very favour-
ably 1n this respect with simlar imstitations n England and other
conutries

What 15 chiefly needed now 18, that there should be a better
system of gmdance in laymng out the plans of experimental work
ot Faims, better supervision, continuity of enquiry, eritical
examination of resuits, and publication and dissemination of aseful
conelustons 1n a clear and inteligible form

In st this, the of o ¢ fic adviser

with the swork of Bxperiwental Farms will be 1nvaluable

Yarms, omitting those direotly connected with elucational
institutions, should be of two distinet Linds, (1) Expenimental
Farms, and (2) Demonstration Farms,

The work o f Experimental Farms ehould Le, manly —

{a) To institute compansons between methods of cultivation
practiced locally, and those in usc elsawhere, which 1t
may be dered desirable to d

(¢} Totest upon dufferent crope’the effects of manures
which arc avmlable, or which may probably be use-
fully apj lied in the future

{&) To introduce new crops and new wamabens <€ ~nee

CONCLUSIONS



818 Conclugions

(@) Tonstitute trials of vew 1mplements side by side with
pative or locally used ones

(¢) To improve the breeding of farm stock

() To grow and distribute selected seed

() To be Depbts for the locating of stud balls

Before any Lxpenimental Farm 1s established there should be
o definife reason for 1ts existence, there must Be effcient supervision,
a smtable stuation and sl A defimte and well devised plan of
experument should be drawn up, the onfcome of the experiment
baving a distinct bearing upon the practice of the cultivating
raiyaf There must be critieal examination of the results, d’uphcn
tion and repetition of expermment, and, finally, publeation and
dissemmnation of the results, the 1ssue of fhiese 1 the vernacular
not bemng omitted

The success of Experimental Farms must not be gauged by
therr finaneial result, and they must not be expected to pay ther
expetises, but a sum of money ought to be lad out anoually for
ther efficient carrying on

Demonstration Farms should be established for the purpose of
showing on a practical scale, and of brnging to the door of the
cultreators, the results of what has beent found on Egperimental
Farms to be an tmproved practice  Such Farms should be ex-
pected to pay for their cultavation expenses

RECOMMENDATIONS

BECOMMENDA
TIONB
tioned by meads of

497 That sgneultural enqmry be
Expenimental Farms

That d stribution of selected seed and location of stud bulls be
undertaken by Dxperimental Farms 9 also the breeding of farm
stock, where eircumstances ave favourable

That Demonstration Farms be mshitated mi covdection with
Experttental Farms, 1n order to set ovt the resilts of guccessful
enquiry.



CHAPTER XIX, CUOAPTER XIY,
AGRICULTURAL EDUCATION, AomcTirvis

498 It 1s not enough that improvements n agriculturo Thefnfuesce
shonld be effected by direct Government agency, and thaf measures, Fasemon:
the result of enquiry and experiment, should be taken in the peo-
ple’s benefit, but 1t 15 necessury also that the people themselves
should be broughs to an ntelligent understanding of what 1 being
done, and that the endeavour be made to teach them how they
may help themselves This iy the work of education, Inmy
second and third chapters T have shown how the spread of General
Tducation will a1d 10 removing many of those prejudices associated
with “ caste’” and custom which render one class infenor to anotherin
cultaivating ability, and which ix;eq\xe‘ntly prevent ¢ ehe ado‘phon of

spreaﬁs 1n fus direetaon, e will become more intelligent, less afrmd
of authority and officials, less disposed to regard them as epposed
to Ius 1nterests, more able and willing o set forth the grievances
under which he snffers, while m his practice he will become more
ready to receivo new deas.

o vann m o ST 0o

Departments will take up the subject of Agricuitural Education er
not, but 1t 18 n possieee duty which they cannot evade unless released
by the Secretary of State from the obligations put upon them.
The mportance of the subject was reflected 1n the prolonged and
cloge nttentron which the Agrienltural Conference at Simla gave
tot, and i the several Resolutions which were passed upon that
occanon.

ean ™ - e DR ‘e PR

o

.. .
an opimon upon what I could see with my own eves, ruch as the
practice of aznculture or the conduct of expenments  Agnenls
tural Tducation, agmn, cannot be talen ont of 1ts conneclion with
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Gener! Education, and I had neither the time nor the pawer ta
sequant myself wilh the systems of general educabion as carned
out m dafferent parts of Indm. My observations apon the various
grades of schools where 1 think that agrienlture mught enter as
. 5 - = . ,‘ - v . T ‘Q

Shatendeney 501 Theres wery b+t *

B0 tho past has heeo tuorgu . -. .
1t has been diverted from L tee slapie
mdustry of the cowutry =, .jucuure Agncwilure 1s by far
the most general pursid, and 1t 15 that which contributes the bulk
of thic Revenne of the country  According to the Census Raé -~
of 1881, 72 per cent. of the wholemala~ = * o

specified occupation are directlys - -

estumate of the Famine Commussior .

rural population hve, morg or less, - Lt -
theless, 1t 18 found that the tend © . welwu 8t the preseut

fime 15 to draw the nemg genemtion away from the land, and ta
give a purely Literaty trmping, which ends w a young man making
his aim the obtaimiag of a post under Gavernment, ar the followiag
of the profession, of a ¢ pleader” 1n the Courts Agneniture 1s pot
regarded s a profession, bu too often as a medium for dertving an
meome off the lands owners of 1and do not look after their property
themselves, but leave 1t to the care of superintendents, and prefer to
make money 1n the town by trading rather than b‘g agrienlture
o f . ST S b e L e TR0 1, 00,000)
o . 20 wmtelli=
.ot dents, the
- wh to the
education
nt at an
‘ . . powntment
ement of
. . there s a
dignified
. - o . ""idura ex~
pressed 1t bo me, the cleverest son s sent to the Liaw, the next nto
“Government employ, the dullest one goes to Agriealture or else to
Trade,”
The following extracle may be given m support ~
BeE Ruok’s % The fault of our eduestional system 14, thet noYhisg 1n the schame of
©PR on. « L fliciently conutcts tho knowl to be acquiel by the scp
# oth the caltiation of the paterpal mcres”  (Sir Edazrd Buck™ Minate
on Technital Edacation, 1886 )

8 &, Wackan * Theea 1¢ need of somethinz mavs - - L.
3e's oplulan,  «t our pradustes " e A . S,
“butgoilea of explotwg ag v A lackenzies

MMwute on Technical Educatios *
Me PA Wenolo ' The ednestion given has heth orno conneefion with a fad's after Ifo
sonmopiales, € Thero s nothingln st to tesoh hsww to Jarw it does not teack hum fo
% observe, or thimk abodt, or thwh new thoughts about, hrs processcsand
* prodactss (Mr £ 8. Nicholson op the Condition of Anantapnr, 1887 )
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502. The present system of education 1s mot sufficient $o T remotyan
create and mamntam that interest n the cultivation of the land 't Dmeste.
which oughtto b ¢ ' - . M= e e ' N
the only way to
for  part of the . .
of such a course would coon be apparent, for, where so large o pro-
portion of the —*~, ¢V U T - W 1 N
surroundrags, -
are famihar to .. . .

1 the hterature and history of a foreign country totally different
to their own. The benefit of a more technical course of educas
taon 15, that 1t mmntans the connection between the teaching wlich
a lad recetves and the caling which he 15 to follow n after-life, in
10 branch could thig be more 1mportant 1 Indin than in agneuls
ture. The teachuing of the rudiments of scienco also 18 far more
likely to lead to haluts of observation, and of desire after enquiry
than a purely hterary trmming  Even 1o the very simplest formn
of education the llustration of tho lesson by means of the ordinary
objects and operations of agriculture 1s the ‘most ready help, and 13
more hkely ‘than anything else to awaken tho interest of the
scholar and to bring home the lesson to lus comprehension, OLyect
lessons can nowhere find more apt 1llustrations, Then as we go
higher in the scale of education, the same subject 13 firtilo i adc s
famihar to the pupil, and then 118 that an effort should be mde
to awaken his interest 1n the great industry, and to impart & hnowns
ledge of its principles wluch may ba of uso to hun 1 lus afters
carcer.  Nor nged this interfere with ﬂl? c‘ou‘rsu‘of alad’s roneral

. - . . '
the problem of agrienltural improvement 18 80 graat a one at
becomes all the more necessary that early mhife n sound teaching
should be rmparted in the elements of agnieulture, 60 v to euable
those whose lives will be largely spent o ats pursuit to enter iy
with a fair understanding of sts mms and gmding prnciples.

503 The Agncultursl Iduestion of the masses though it i fristess mun
what muost Le mmed at, can at first have no ymmedinte effect o o
There ate not merely the scholars at the dilferent grades of schaols
to edueate but there arc also the teachers who will require ey stem.
atic wnstruction beforo they ean properly dircet the truming of ther
papls  All this will require  time to develop, but the sooner the
work 1s begun the better  Tn additron, there are Ianded proprictors
who riquire education 1 agrniculture, there are the fulurc ‘agnul-
tural experts” to whom the work of enquiry 18 £5 he (ntrustal and
1uwtly, there 18 the large class of subordinate officials of the Tanl
Revenue Department for whom an agneultural traming 14 an
undoubted denideratur
504. The cuistence of different clasees for whom Azricultural fe ¢ mor oy,
Edueation 18 to be proviled in the near futum points to the neeew. PEb oo *
sity of buginmng the work, not from the lonest lovel alone nor yep 7o%d procng)
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from the highest point alone, but from both sunultaneonsly,  Just
as1t would be unwise to neglect Agricultural Education of the
hygher type nnd to provide merely for instruction of an elementary
nature without seching 40 improve the standard 1n the future by
the accesston of men who have tecerved a hagher trmming, so would
3t be equally unwise to delay the eommencement of the eduentron
of the masses untid a fully competens teaching element had been
provided which mght cause the stream of agnienltural instruction
to filter down from the upper to the lower classes It seems to me
that the best plan 1s, to mahe use of such resources as at preseat
exist and to seel to improve them by secunng a successon of teachs
ers who have recmived a hugh class tranmg and haven ther turn
become fitted to be the wstructors of other more elementary teach-
ers  Ta chort, T thwnh that the work of high class and of elemen-
tary awnstruction in agreulbure should go on mimultancously and
;b:ltl no system will be satwlactory which does mot provide for
oth,

A Umversity traming such as can be prowided at Colleges and
speenal Inststutions 1s requrute for the iwstruction of those who
wmay befitted to occnpy the hugher posts of the Revenue Service or
to eoter the Agriculiural Department ag © experts®, so also for those
who will hecome rustructors at the High Schools and Agnicultural
Classes distributed thronghout the country  Agaw, for those who
wnil oteupy subordinate posts 1n the Revenue Department, or who
may qualify as teschersof lower schools sound Agncuitural Educa-
t;on of amore elementasy pature will mamfestly be called for
also

It 13 vot, therefore n question of whether education shatl proceed
from above downwards or from below vpwards, but progress must
be made 1n both directions simultaneonsly

505 Taking, for conventence’ sake the hiphest anstruetion firet,
we bave to deal with such agrcultural education as would be
amparted at Collezes or special Institubions where agneulture forms
oe of the subjects taught and where students prepare for a Uni-
versity degres or career The Poonn College of Science and the
Sadapet College at Madray are mstances of suck Colleges

The question anses at once, whethet agniculinre o 1bs different
‘branches should be tanght at specral Agnenitural Colleges or whether
1t should merely form & part of the instraetion ab emshing Collegea
where o general trmmng w serence 15 provided  To it ongin Sai
dapet was representative of the former as Poona 18 of the Iatter,
Affer careful conmderation I express myself sg not favourable to
the estabhahment, at the present time of Specal Instatutions for the
taaching of purely sgricultoral subjsats alone, but ¥ advocate rather
the utiliation of existing imsirintions where a tramung 1 seience
18 ven, and the tacking on of agroultare to the subyects taught.
My reacon for comung to this conclusion 1s that wn the present state

of agnealtural knowledge 1 India I much doubt shether there 18
adequate teaching power to provide mstruchon 1m the wanons
branches of a complete agncultusal course, and also whether, m a
purely Agriculiural College, thers would be sufficient caoployment
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for teachers of alulity 1n those depnrtments of science alone which
wre connected with agnenlture. The Madrms Agncultural Come
mittee {1500) reported that the resnlts of sgricultural education at
the Saudapet College were disappomnting, and that the sole olyyect
of most of the studcnts Joimng the College was to obtain cmpfoy-
ment or promotion in Government service, very fow indeed of them
subeoquently engaging in farmung.  The Poona College of Science,
on the other band, has only bad agriculture asone of the many
branches of science taught, and the results bave, on the whole, been
furly successful.  IWithin recent times the Unny ety of Bombay
B j i
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cannot ns yet be - '

possible that 1 t1n¢, pLita) < LB Wil U OLLASILL LOF OUE 01 LIOTO
Central Colleges of Agniculiure, but there will always be o dufficulty
in finding a central place, more especislly as the sgriculture of
dufferent parts 1s eovaned  Yor the present I prefer, as 1 bave smd,
the utilisation of existing Science Colleges and Institutions to the
establishment of any fresh one specially for agricultural traming,
Fan T Corar . v v e .

o .

[ Lo )
in great measure, consequent upon what has been noted at Smdapet
and elsewhers t12., that the sum of the students 13 not to study
agncultare for 1ts own sake, but for the sake of getiing Governe
mept employ or preferment It 1s, of course, unfortunate that this
18 80, and especially that it 19 not merely a temienc{, but an almost
umversal rple T do not think that there 1s much likelihood of a
c‘hange, and thereflure 1t 18 better to provide for things as we find
. LI A RS

11 be long, T thank, before we
. - N orkers 1n pure soience who
- will 1t be with agneulture,

. - 15 nevertheless desirable to

ensure, as far as possible, that the traimng shall be that which is

most hkely to be of benefit to the men 1n the spheres which they

will subsequently occupys It would unquestionably be twell that Instencsain
the men who, later on, become TLand Revenue officials, and who in e oasiare
ther daily work are brought 1n confaet with agneultural conditions

and surroundings, should get some Lnowledge of the principles of
agnenlture daring  their earlier trmming  Even 1f they do male

the attainment of a Umiversity degree the man object, and stady
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From the hugheat point alone but from both sumsltaneonsly, Just
as it would be unwise to meglect Agricuttursl Eduestion of the
bigher type and to provide mevely for wnstruction of an elementary
nature without seehing to 1mprove the standard 1 the future by
the accession of men who have recetved a ugher training, so would
5 be equally unwise to delay the commencement of the education
of the masses untdl a fally compelent teackunp element had been
provided which mipht canse the stroam of agreuliural instruction
to filter down from the upper to the Jower classes It seems to me
that the best plan s to male use of such resources as at present
exiet and 4o seel to wmaprove them by 2 8 of teacks
ers who have received a hagh class truping and have in thew tum
bacome fitted to be the :matructors of other more clementary teaths
ers  Io short, I thunk that the work of ligh clasy wnd of demen
tary nstrachion sn agricelure should go ot simulfanecusly, and
zh:{.l no system will be satisfactory which does not provsde for
o

A Umveraty tramng such os can be provided at Colleges and
speeial Imstatutions ss requisste for the instruction of those who
may he fitted to accupy the higher posts of the Revenue Service or
to soter the Agnuuliura] Departement as  experts’”, so also for these
who will become 1nstractors at the High Schools and Agnenltural
Clagses distributed througbout the countsy  Agmn for those who
will cccupy sabordinate posts 1z the Revenue Department, or who
may gushfy as teachers of Joswer schools sound Agnicultural Eduea-
L;Zn of & wmore elementary nature will mandestly be called for
also

1t 13 not, therefore 2 of whether ed shall proceed
from above downwarde or from below upwards, but progress must
be made 10 both directions simultanconsly

505 Taling, for conventence’ sale the highest wstruchion first,
webave to deal with such sgrcultural education as would be
mnparted at Colleges or speeinl Institutions whera agneultore forms
one vf the subjects taught and where students prepare for a Ui~
versity degreeor career The Poona College of Smence and the
Bmdapet College ab Madras ate wstances of such Colleges

The question ares at once, ‘hether agneulture 1 ats different
branches should be tanght ab special Agnicattural Colleges or whether
1t should merely form a part of the wstraction ab exsting Collages
where s geveral trawing m soience 58 provded  Inats ongn Soie
dapet was representative of the former as Poota 1s of the lafler
After ecarefnl consderation, I express myself as not favourable to
the establishment, at the present time of speesal Inshitutions for the
teachwng of purely agneultural enbjects alone but T advocate zather
the ntiheation of exsting nstibuions where a tramning o sewetics
18 given and the fackmg on of agriculture fo the subjects taught
My reason for comng to this conclasion 18 that 1p the present state
of ayr culbural Lnowledge w India T much doubt whether there 19

sdequate tenclung power to provide justruction o the varouns
Branches of a complete aguenltural conrse  and also whether ma
purely Apmenitural College, there would be suffic ent employment
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1y baving n Dervoastration Parm attached to the College, where
the etulints may eec the actual operations of husbandry, and the
cultivation of the diffrent crops carnel out  'Lhey shoull also be
taught to do the work on the farm themselves or haven piece of land
winch they can cultivnte with their own hands  Thig may be
sufl sent for a College career or for o University degree, but more
15 needud tefore aman ean le turnel out from a Collese, and be
fitted to manage a firm of any size or to supermtend an estate

It L - eeng practie
«l o Lhadgion
can . a condition
that passed students of Loona ar sumuar Lolleges shonld not be
promoted to the management of a farm or estate until they have
spent some time 1n practical work on a farm like that at Bhadgaon

the complunts of landowners that they eannot get competent
superintendents, woull in great measure be remedied by a provision
of this kind, and 1t would provent men from leaving the different
Colleges with nothing but a theorctical knowledge of agniculture

509 Pasnng from Colleges to High Schools, we have to con. Aeteattorat
sider the Agnenltural Clisses wiich, in the absence of any  special to i s hoots,
College, bave becn estal lishe 1 in several parts of Tndia, anl which
are a3 a rule attached to the High Schools Those which I visited
were at Nagpur Budgaum and Nadind - VWath the first named I
was particularly j leased and X am confident that 1t 18 doing decided
good It s quite true that here as elsewhere, the prominent :dea yw,gpur
among the students 1s to get into Government employ, but it
must also be remembered that 1n the Central Provinces there 18 a
steady demsnd for men who are to be employed in the Land
- - h far better

have had

» acquired

followed

to under-

stand the cond:tion of the people, their wants, and the ways in which

agncultural 1mprovement may be effected I was very much

T - & obliged themselves

t realtural elass and

. which he cultivated

entirely humself, and the crops of which he was allowed to convert

to s own nse A Demonstration Pore s a natural and necessary

adjunct of an Agrieultural Class and on 1t there should be practical

worh carnied out by the students Ifa certain area can also be

devoted to expenimental work it may be a further advantage but

all depends upon the superintendence ava lable Of 17 students

1n the Nagpur Class dur ng 1839 90 14 passed well and obtained
as R Insp

It 1s worthy of note as showimng the necess:b( of Erondmg
agncaltural education ol a high character, as well as that of an
elementary nature that the Nagpur Agnenltural Class 1s depend-
ent for 1ts teaching power upon the Poona College of Science, the

25
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Principal and his two Assistants being passed students of that

wstitution,

Nadiad o AT A Tima ¥ (w w L1 4 tha W /;h
Sehe . - ”
The . . - or
the t

Belguum At Belgdum also, the Apncoltural Class 1s attached to the

High School, and 4 farm of seven acres s ubil ced for it The
teachers must have passed at the Poona College of Stience  Agn-
cultural Clrsges are Iiketvise attathed to mne of the prinerpal High
Schools 1n Bombay  Each of these 1s under an mstructor who has
qualified erthét at Poona orat Sadapet, and who reports to the
Poona Collége The examination papérs wre set from Poons
College, and passed students are quahified to Jomn the College

Yahas of Poons The above mstances show, 1f proof were necded, how necessary
suppiring 1t 18 to maintain the agneultural teaching nt the Poona College n

a high state of efficiency.

Wigh choo s 510 At High Schools more attention should be paid to the
study of physieal science, and the instruction should also be
made more distinetly agricultural 1in 1fs beartng than 1 the case
at present  Althongh there may not be the necessity which
exists i the case of Apricultural Classses and Colleges, for
having farms on which the scholars of High Schools may work, 1t
12 very deswrable that there should be what I may best term

iostrs oo Illustration Farms, on which the scholars may see tho prncipal
crops cultivated an the distriet, and have 1llustrated to them 1o this
way the lessons which they are taught  Illustration Farms of this
Lind will help ta bring home the tnstruetion given and to give point
and nterest to 1t

31 ddle Schools 511_In Middle Schaol> the elements of physieal selence should
be taught, and 1t would be well, too were more nitehtion given

pravies to drawng T noticed, when present at an exammation at the
Forest School, Dehra a great lach of power on the part of the

students to represent by means of 5 figure any objeet sbout which

“ ' o ere more extensively taught at

would be o considérable gain

- roduced sn Mxddle Schools by

means of fext booh- ¢t B T~ T mentary

botany and physiol, « ' mestion

Plntratton  with these schogls, - Plots,

where some of the principal neld crops couls by grown v small
scale, qust for”the purpose of illustrating the lessons In the
BetoolGandens Central Provinces a scheme 18 on foot to establish School Gardens,
on which,the boys may work, and be allowed, a3 an encouragement,
to heep Lhe crop proceeds themselves
FHATE 3 oot 512* At Primary Schools the most that can well be dooe sn
Amtionltanr A= @ b Bedb oo WMo W w14 Lo 4 wte A an fhwagdora”

sesders * u! -
Ooject esaons, - - -
- »
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quickly comprehended by the youthful mind as the common every-
)

Caleotts, nnd that there wasno show-case that atiracted so much
ottention ns those which contaned clay models ilinstrating the
mmple agricaltural operations in a village, It s tho famlianty
of t{:u subjeet which'attmets, and 501t will be found 1o pnmary
education, for no 1llustrations are €0 apt as those drawn from the
every-day Life of those who come to receive mstruction.

513, There remams but one other class of schiools of which T homaléchoots
shall speak, the Normal Schools for teachers, The teachers cane e
not all go through a special Lrurung i apmculture, sceng that
agneolture3s but one of several subjects which they will have
to teach, butat 13 very deurable, and, indeed, meecssary, that
they should recerve sufficient mstruction 1n 1t themselves to
be able to understand and to intelligently teach out of an_agrienl-
tural® text-book, To merely feach agrenltural principles a5 a
lesson to be commtted to memory, but not to comprehend what
the words mean, 1s utterly useless Therefore, there should be
some provis £ I Yote b - Er Ve e e
whereby the - . . -
enable then . *
ments have * e,
with the Agrcultural Class’ held there, and probably similar
arrangements could be made elsewhere for the mnstrnction of the
teachers of Primary Scheols In some parts, the Central Provinees
for example, penpatetio lecturers have been engaged to go from
place to place, and to hold classes specially for this purpose, but the
agency has, T believe, been found rather an expensiveone. Whether
this or some other plan, such as that adopted at Nagpar, of forming
a spe.clal C‘l_asf for teachers, })e the better; de‘pends much upon the

- VoS H -t 3

high class will be needed, there 13 not much to be expected so
faras those now actually engaged n farming are concerned,
Tei b a d—m P Bl R !
Lo spreiauy  ZIVel L0 LUe LIAUDE 1N 4ZFICULLUTE 01 LUOsY WLO are
to mnstruct the fature generation of cultivators, and the teachers 1n
Primary Schools ought to show their capability for daing this,

514. A mamfest need 18 the issue of Agriculiural Texte vhe ssed of
books and Agnealtural Pnimers A few of these do already exist Agfenitaral
The best known 13 Mr J B, Fuller’s ¢ Agrienliural Primer,” origr- erbtoske
nally wniten for the North-West Provinces, and subsequently

25
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re-wntten and adapted ta the Central Provinces, upon Mr Fuller’s
trausference to the latter. This little book 1s sumply and admira-
bly written, and 1n 165 100 small pages 1t contains a mass of useful
information set out in quite an elementary way. The Primer has
been translated into Hindi, Mahratts, and Unya.

More recently, an agricultural Text-book, smted specially to
Southern India, has been prepared by Mr. C. Benson, Assistant
Director of Land Records and Agrieulture, Madras, and Mr. C.
Subba Row, the Sub-Assistant Director, One or two other Text-
books or Primers have also been 1ssued by native agneultunsts,

But very much more 18 necded than a text-book here and there,
Tae conditions of agriculture are so diversified that any such book,
if 1t 1s to keep 1ts elementary nature, can be applicable only to
quite a limited area. As My, Fuller says in s preface,—when
he came to revisa lus North-West Primer anl to adapt 1t to the
Central Provinces, he had to re-write fully two-thirds of 1t, and he
adds that not one book for the whole of the Central Provinces, but
at least one for eack of 1ts driations, 18 needed  The same 15 true
for any other Province of India and thus there 1s urgent call for
simple but rehable and apphicable text-books upon agriculture
I look to the appointment of ‘* agricultural experts *” and the co~
operation of a *“ scientific adviser ” as hikely to help greatly i this
necessary and important work

515 One of the dufficulties 7 - . * PO R,

I noticed this when I wasaty . . -
the holding of an examnation there In the higher Classes -
struction 15 given in English, but the teaching 15 1n the vernacular
(Hindnstam) for the lower Classes  The answers given by the pupils
m the vernacalar Classes were brought out with far more readiness
than by the senioy students, and it was often hard to make out
whether the latter did not know the answers or whether they merely
did not understand the questions,

It will bo just the same with text-books A text-book n
English wll not be understood Like one 1n the vernacular, and 1t 18
far more hkely to be learnt off as a lesson and committed to
memory. Even in one and the same Province several different lan-
guages and dialects will be spoLe'n and the cext-beok will have to
RTINS ERR A i dbe o aa =

Terpseaar o are so great, dependence ongl;t-not to be put on Enghsh fext-books

only. but India shonld supply its own, That this has been done to
=0 emall an extent 1n the past 18 a proof of the need of paying more
attention to the furthering of agricultural education,

-
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516. I have spoken 1 Chapter XVII, (paragraph 423) of the Towbloget
teaching of ngncultural chemstry as n speeial subject, and have En
expressed my behef tha,, though useful ns an adjunct, I do not
anticipate any great results to follow immed:ately from it Nevers
thelcas, 1t s nsubject which should quite rightly enter wto a regular
aznculturil course, such as 1s given at Sudapet or at the Pooun
College, or into that of the Torest School at Dehra,

517. The relation of the proposed *“ scientific ” adviser to the Ajifionet
o Ve p AR R PR T VL0 R0 Mactnana
' . i '
b R S + ehneaion
ue . . LR L e . .
. o o
o .
t - .

: . I * U .
nature. Certmnly he can never exereise any control over education,
or presenibe on what hinesats to run The most he ean do, 1t
secms to me, 18 to generally watchats progress, nnd, posaibly to throw
out suggestions for 1ts improvement, hut moro he can hurdl{ do,
even had he time forat, which he most l:crlam\({' wonld not have.
Again, 1t would be wadvisable to have any confhiet of authomty
between the Agneultural and the Eduentional Departments, and
on tlus account, too, I think that the “scientific adviger ** could do
hittle more than express hus opmion when ashed, or make, as ocea-
sion permutted, some suggestion as to the Line which agrienltural
education should take,

518 Tho question mext amses: granted that there 1s & need of
men more agniculturally trained, what inducements are to be
given to them to pursue the study of agriculture  If young men
gotoother * - ¢ . 4 - e
agniculture, .
as good “‘pr . . ‘.o
employ. T . . P
ply of men to fill posts i 1t; Land Revenue 'Tnspectors
are required whose business 1s with the peopls " ther
agricultural relations, and who have todo with the soil and the
crops  Surely those best fitted are the ones who have had an

gricnltural t and the ad of matters con=-
cerned with the land will be best cariied out by the men who
understand agriculture best  In England a land steward 1¢ not a
wman who 15 taken out of a basnk, or who has done no more than
take a ligh Uuiversity degree i classics or mathematics So
should 1t be with Liand Revenue Inspectors, they should be men
who have passed through the Agrienltural Classes, or through
Institutions that give a traimng 1 agriculture  In the course of
my tom I met many luspectors wnose mind seemed to be quite o
blank on the pubject of agrieulture, 1n other parts, asim some
distriets of the Central Provinces, I found them to take a decided
mterest 1n agreulture, These latter wers men who had paseed
through Mi. Fuller’s Agricultural Class In Bombay 1t 13 now
provided that all candidates for the stafl of Inspectors of Village
Records must qualify by passing s course 1n agnenlture,
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Y cannot pui these viewrs nto better ;zex‘xenl terms than those
adopted 1 the followwg two Resolutions adopted av the Simla
Aguenltural Conference, 1 October 1890 :—

Redorution VIt is bighty degicable that tho claums of men tramed 12

A 1 0 8p b e Revenus and cognmate Depsrie

ments shoald ba a3 fraaly recogarsed as those of men trained in Law, Arls,
and Engincering,

Resorurion VI ~That wwhare appotatments 1 the Revenas or cognate
Departments are made on the rosult of competrtive X! 8 £
Agricalture shoald be weladed a1 an optional or necoseary anbject 1o the examie
nation conrse

The Forest Department hag for some fume past felt the
secessity of having hetter-educated men to occupy the post of
Sub-Assistant Conservator. Lfforts are now being made to effect
an improvement 1 this durection, «nd the introduction of a more
agnenlural education among these men would qualily them
better for their work,

Lastly, as regards the bereditary class of kecpers of Village
Records {patware), 1t would be a clear adiantage if these men,
whose oflice passes on, as a rule, from father to som, were 1n_thewr
early lfe to tecetve a trawing in the prmerples of agriculturs,
sad also 1w drawing, wmstead of having, a3 1s now the case, to be
formed rato speaal Clagses later on 1 order to Jearn therr pai-
trealir work.

519. It may be desirable here to summarise the different classes
of Natives for whom agriealtural education should be spemally

m sgne
1 odeation provided
eeded

(1) “ Bxperfs™ of the Agricultural Departesent,

(2} Subordinate oficals of the Land Reveuwe, Settlement,
Farest, ar cognate Departments.

(3) Teachers of agriculture at High Schools

(4) Teachors of Middle and Primary Schools where the
elements of agricalture <re taught,

(5) The youth of the cultivating classes
{6} Non-official landed proprietors (zemzndars, etc.).

520, It now remans_ for me to note briefly upon the Agricnle
tural College, Classes, and othet Tnstitutions which I viarted,

posms Collega ot T tabe, first, tha Poona College of Science, so far 23 its agri-
Beioncs

cultural eourse is concerned

This college 1 1te agrcaltaral branch 1s vidually the Agriecltaral Coll
of the Presidenoy, and those who have had anything to do gmtb I lmaw‘) I:ag:
greatly 1ts_gaccess has been the outeome of the dewolion of ity eaergefic
Pruncival, Dr, Theodore Cooke  Saocessive Governors of Bombav. and mara
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tenches agmicultore for two nuonths to the year hore. In the firal year mathe.
watice and nataral yerence (heat, botany, and aguculture) are taken up, in the
second year, bogker muatheratics natoral etience (chemistry and systematio
bomn-{, veterinare science, snl sgricaltove, In the third year, naturl scisnco
{sgnicaltural botaoy, geology, and cLemutry with snalyus), surveying, veterie
vary sdence, and agriculture

L R B U il T LT I A PP TR A PTR a
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Jear, And be maia s principal subject QUTILE LLe LDITA FEAT, Wien, 100,14
would bo quite eatly enough to take up veterinary worl t

What I should sugpgest would be t—

First Year's Course

Mathematies Elementary Botany
Phymes Elementary Geology.
Elementary Chemtstry

Sscond Year's Course

Chemistty (Theoretieal Dnawing
and Practical) Agnisulture
Biology
Third Year's Courte

Agncuoltural Chemistry Surveying

Agriultore Veterinary Science
- LY aa " - - i
. . - -

ar - . -

The prinespal requisite for the Poona course1s, to my mind, to zaake pro-
vision ﬂgat the students have mo¥e acquaintance with the practical side of
agricalture, either by themselves worling upon the farm or by haviog a
potson of land which they may cultivate themselves, or else by spending &
certain tims upen the large farm ai, Bhadgaon Certanly, too, before men pass
out from Poona to take charge of estates, they oughbt to have previously
qualifed by a residence at the Bhadgaon or sumilar farm

S4T30 AN T b« ke Tagn bal mhaea an mals aen

Fet 44D 3 b Ao e agee e s omgde lately n the

. i 1 the Gaobwar ha Baroda Callegs,

An agnoultural branch of the Baroda College Las been formed, aud 15
affhsted to the Unmiversity of Bombay for the diploma in sgricaltyre,
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522 The other Bombay Agricultural Institutions which I
visiied were the farms, or rather fields, 10 convection with the
Agnienltuial Classes attached to the High Scliools at Belpaum
and Nadimd. As mentioned a little before, there are Agricultusal
Claeses attached to nine of the High Sehools tu Bombay.

Drigaum LEhel ' o w7 ¢ of the faeal funds,
. + 3410 exteot, aud the
. . " - gives as 8 graat

' botter snd Eagh

- T . matte age provide

. . rs pinst have pas’

at the Poous Coilege i

Nadiag At Nadiad tha farm of the Agricultaral Association 13 thrown open to 4
students atiending the Agricaltural Class of the High School A muse
with specimens of crop produats, tmplemsats, ets , 18 attached

523. Passing nest to Madras, the Smdapet College calls }
siw‘-&l attention, Its history bas been dealt with in the Ir
chapter (see paragraph 488), and now I have only to remaure,
what I noticed when I visited the Colfege and Farm, | be

E:‘ld(.‘::’ OF the unsmitableness of the Sudapet Farm, either ag an experimePar+
even as an educational farm, I bave already spoken, and, after baving
1 axo vot wokined to regard at all favourably tte proposed extenston, evef
farm for tesching parposes

~ I ‘

isses
g
1
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563

Asyilabos ahonld mot be framed so an 1o be far above the heals of the
op 's, aed appal them with the arrar of all that tley bare to get up for at,
Ent 1t shotld be set 90 a3 to be anindex of the 1equircments which the edus

cation giren cosld fa rly supply

Tte mmn point to determune with reganrd to the Smispet Colloge as, 1

thizk, what sts folure 1s to be Is 11 to bean Aprcultuesl College b 1

the course ougtt to be a more {\unl' agricilinia) one, with siperflucus sube

Jeeia struck out, and practieal work subatituted for them  If, bowever,

f o,

it

10 be a general Saience College, then les this be clearly undertood, and let

agricoltere merely take its place as oo of the subjects tanght

524 The Central Provinces do not possess any Agricultural
Colleze, or even Science College where agneulturo 1s made a
epecial part of the struction  The nearest approach to thisis
the Agneultural Class at Nagpur, of which I have already epoken

¢ favourably
'

mans

,n’l mos* of them I3 The pnnuE:l object of the st
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3’ Attbe tune of my vint there were 33 students, 10 of whom wero boarders, DeputAfcl
dents 1s bere, ng

g 8va AW mad thara,
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. - - . - oo .-
b
A certamn number of the scholarships of tbe Ed 1 Dep aro
able at the Agncultural Class the course extending over two years The
hing sgendy 13 entirely supplied from the Poona College of Boience

1 1 thought the arrangement of subjects taught, and slso the syllabus, very

drastisfactory indeed , there were no superfluous subjects, and oll of them
“n direct bearimg upon the proeipal subject, agnculture  They eompr

had
1580

aghicultnre, elementary chemstry, botans, geology, elementary vetermary
e, T SRR Doy BELNpy clrpentany, velemnary

! ! e .

Class also

—aw ™ . 2 wotpn

8, or edueational poga

= Instead of tins,

Engl‘and to ntl;dy 1 at the_Ci
has, however, now been abandoned. In place of 1t,

gneering, nea1 Caleatta, and to utalise the Seeb
Farm which adjoins the College,

In the North-West Provinees there1s no Agricultyral Colle,

vected Natives to
College, This

i
to have an agricultural branch at the Seebpore Coll:lzsg:}’ rzg OISI(:S

pore Experimental

North-Test
nor special provision for the teachig of agriculture, 5% rmisee
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In the Panjab the only step in an agricultural direction has been
the establishment of & Vetermary Sehool at Lahore. This was
started 1o 1882, and has been decadedly suecessful.

526, The last anstitution that I need mention 15 tho Forest
School at Delra

This, though not a College for imparting tnst 1 lture, has
w gome ways, nevertheloss, an agriculteral beartag,

There ore courses for Forasters (conducted 1 Hind(), for Rangers (o
Tt ot ee vt Copservators The
N Lot

>nis

. fter
" . - . . L8
vacanctes accur It 1« almost unuscessary to eay that out door rmstruction
- ‘ * - 1eme of watruotion drawn up
. teaching, o the main, to be

- bofany, snd entowology, the

1 dunag a fow weeks by won-

. attabls “chemieal laberatory af

" . apter, 1t 18 hoped fo prowide
shartly for regulat watraction w egricaltaral cheunstry

vegetation

In lstemog to the eximinabions in otber sabjests X wss strnck by the
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examinalion 13 more than enongh to sscertmna mans real koowledge of &
tubject, and I should like toses this snpplemented by written persodual ox-
sminstions  Thess are pownts which can readidy ba remedied, and 1t 13 but
Tight that 1 of vuld say X thooght very well of tho teacting ss o whole  There
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fan demand for a betler elaw ol mento 61l the post of Sub-Amistant Con.
servator, and it 15 very denrable to muntain the instruction st the Forest

School in & high stafe of excellence, vo that (ko men sent oot may bavas
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CONCLUSIONS.

527 The spread of edneation wall be an 1mportant element 1n the
yoprovement of agriculture It will do much te remove the pre-
Judices attaching to “easte ** and custom, whieh provent progress
in agricultural methods, and 1t will give rise to a more mntalhigent
farming class

Ina country where, as 1o Indi, agnenlture 19 the chief em«
ployment, Agricultural Edacation especially should be encouraged
Untit lately the tendemey of edueation has beew i a purely
bterary direction, and has turned attention asway from the land
ratber thao towards 16, the fialt can now be best remedied by
sabstitutiog Agricultural Edueatton for s part of the presest
educational programme. The worh. must proceed smultancously
from above downrards and from below upwards Hlementary
wstruction should be given in Primary Schools by means of
« readers >’ and “ object lessons !’ which troduce famibar agri-
cultural eubjects In Middle Schools the elements of physical
science, the use of Agnoaltural Primers, p d by Zllustra-
twon Plofs on which the ocdmary farm eropsare grown, should
form part of the imstruction In High Schools more attention
shoald be given to physital seience and to agicaltute, and Flus.
tratton Farms ot fields shounld be attached to the Schools Agn-
cultural Classes should be established where Colleges or Tnstitu-
tions that specially teach agriculture do not exist, and these should
have tratron Parms sttached, and land on which the pupsls
can themselves work

Speaal sttention should be directed to the agriculbural educa-
tton given 1n Colleges, w order that the teachers supphed to High
Schaols and to Agricatturat Classes may be well trained men, and
that the Land Revenue, Agneultural and cognabe Deparfments
may be supplied with subordinate officsals who bave studied agn.
culture, both theoretically and practieally

I do ot consider 1t advisable to estabhsh special Agnenltural
Colleges, but I think that 1t would be betber to utdise existing
Colleges of Science and to form agncultural branches at them
Umersibies should ge the study of agneultare by maling
agneuliure an optional subject 1 the course for a degree, and the
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claims of men who have passed 1n agneultuze should be fully recog-
nited for appointments in the Revenue and cognate Departments.
There s great need of Agneultural Text-books smted to the cir-
cumstances of the dufferent patts of Indin, and these should bein
the vernacular as well as in English,

RLECOMMENDATIONS. BECOYMENDL

528. That General Education be extended among the agneul-
taral classes,

That Agricultural Edueation form a part of the general educa~
tional system, and be introduced as & promiment subject n the
Schools of the country

That Text-books on Agricalture, adapted to the different parts
of the conntry, be prepared as early as possible.

That encouragement be given to the gher study of Agrculs

ture by xeco'vmsmg more fully the claims of men who have passed
m tafi for app ts 1n the Land Revenue
ond cognate Departments.
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AGRICULTUPAL DLPABTMFATS

529 Tar previous chapters have of ty heen d

Iargely with the work of 4gneultural Dep ¢ dered

under the different heads selected for those chapters. There remun,

however, some few matters which may he usefully discussed, but

which do not come spemrfically undar any of the foregong heads
‘These ¥ shall treat of 1n thus coneluding cfxv-spter

el 530 The ongn, development, and general hustory of Agrieal
taral Departments 10 Indsa have been narrated 1n Chapter I, as
will ag ther scope and mms  But thewr constatution has not been
folly dealt with
One of the most wunportant matters, to my mund, and one
to which, ;& seems to me, far too hittle attention has been given in
the past, 15 the emrly brmmng of the men who are to form the
personnel of Agricnltural Departments, and moze espacially of those
who may 1w fulure be appomted Directors of Agneulbural
Departments
The necesty of gwding s a more screntific and more agn-
cultural direction the tratmung of Tndian Civil Servants who may,
Iater on, ocoupy posts i Agricultural Departments, unpressed
stself strongly upon the Famine Comaussioners 1o 1838  and has
also been made the subject of representations by suocessive ‘Secret;i-

Rerommends - mes of State  The Famae G A stress
Lommissioners Upon the g of jumor Civihans i agnieulturs, and they
w8 recommented-—

(1) That more weight should be given to natural and
physical scrences m the open competitive examin-
aton.

(2) That agheultural sad orgavie ch try should replace
gome of the compulsory subjects 1 the imtermedate
and final examunations of probationers for the Cival

Service
(3) That candidates who distingmsh themselves 10 these
subjecfs should, further, be allowed to spend an

additional year 10 England for the purpose of stady-
1wy agrieultare, the time {o count as service on two-
thirds pa

{4) 'That theee selected officers, after a penod of service n
the ordinary e 1n India, should be enlisted m the
Agrieqltural Departments *

{5} That, m the meantime, a fow seleeted Juntor Civibians
should be sevt to England after five years’ service to
sh;gy for n year or more at some School of Agnis
cultere



Trewming of Juntor Crealsans, 300

Althongh these proposals had a great deal to recommend them, The Bevemmea
there wero obvious defects which the Government of Indin, with, otfedit ntlews
I thinl, much justice, pownted out in ther reply. It was urged
that n knowledge of azriculture conld only be of spectal valuo to a
fewn the Civmil Service; that o Civilhian must 15t bo fitted for
ordinary exccuttyo and admimstratine functions, and that lns pro-

Lationary tramung in Ingland should be framed m‘th this vaew,
FLIT I i v

' :

with botany, geology, and zoology. The Government of India
further proposed to give defintte pnivileges to officers selected 1n
Tndua, to mdunce them to undergo an agneultural trmning 10 Ind:a,
riz., by sllowing men seleeted by Loeal Governments to take fur-
lough ‘sfter five years’ active service (instead of the usual eight
years), and by authonsing Local Governments to select one officer
every two years to o on furlough to Ingland to study agriculture
Lastly, they consdered that every Revenue officer should have a
rudimentary knowledge of Surveying, ns practised in India for the
purposes of Land Settlements

To these proposals the Becretary of State gave, in December geersiery of
1853, a general approval.  He allowed agneultaral chemistry to be Droember 169
an optional subjeet 1n the final ex: t ut he objected to
the withdrawal of officers from thewr duties in Indis, and ‘dechined
to lay down any general rule, though consenting to act, m special
cases, 1 the spint of the above proposals when Loeal Governments

k d special d
" T .

v forms, pgrcattonat
. . . number S8 53,
"t . at the fnal oxamion
- provde ©°°
681. With what has been done I can, 10 the main, agree, I iy eonctistons
do not thinkatas possxlzle to send out Civil Servants who shall be
, .

tive officer. I do not think, theref that practieal 1

can_usefully be mecluded in a probationer’s examination, I can,
- a0 v 1in England
L - " R . nnd, besides
- . gniculture 19

. - ation that o
man would by so doing get out of the regrlar lmo and thus ruise
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difficultres as to promotion, time of scrmice, pay, cte. But I do
tbdorse most thoroughly those recommendatwons of the Famne
Maeewsityof  COmmussioners, and of the Government of India, shich have for
Eragumere thew object the gruaue of more wesght to the study of Natural
gudrottistan Scence T mamtue that what 1s needed 15 vot s0 much to have
vfeace
men or T will say Agricultural Directors especially, who shall be
yractical agricultunsts, but to have men of 2 scenbific turn of
mnd who have some hnonledge of what science has accormphshed
10 the past, and of what 1t 1s hlely to effect 10 the future, men who
will have some appreciation of smentafic work and of worhers m
sctence  Now, this canonly be gamed by nn early trawng w
scentific subjects, and, although the detals of agrienltural practice
can be acquired ot o later date, the pumswit of scientific methods
and thewr apphication to practice cannot I have been much struch
m India by the almost complate ssolation in 1deas of the few men
who have gone oub to the country possessed of some hnowledge and
appremation of oatural scence They have, as b were, stood
almost alone unappreciated, or rather, not understood by their more
classseal or mathematiend Wethren et I can see qmie well that,
smong the men who have done most to help on agncalture,
many eases the impulse has been given by thetr Jove aud appreta-
tron of natueal science I thunk that the tendency of modern
cducatzon to proceed in the direction of a more liberal and scientific
traming Wall earry with 1§ mmportant results which will windirectly
fuence even Yudian ngnculture, and that, with the comig of
more Cruihians to India who have had 2 certain amount of tratming
1o natoral seience, a class of men will be obtained whose presence
will aid the 1mprovewent of agnenlture by malwmg the appleation
of scientific methods more easy, and better appreciated.

Ithink, accordingly, that the giving of wmore promimence to
sorentific subjects, both at the open compstibion and ab the later
esamunations for the Cavsl Service, would be sttended with decrded
benefit, and that from the men whe have distingwushed themselves
i this branch some mught be selected who would subsequently
prove useful officers 1n the Agricultural Department

Agtienttaeat 5§32 Asfo agrienltural chemistry, now an optional subject at

Sateain™ Jhe final examunatidn, although I ag, as ag gxammer u{yﬂelf,
obhged to allow that many candidates tale up the subject parely
with the view of swelling the total of the marks that may stand
opposite their mawes, I have every year, so fat, foupd seme few
men who have shown tmore than a passing aterest wn b, and who,
if opportumty were given them of subsequently turming thar
attention w an agneultural derection, would, nndoubtedly, be able
to denive and to xmpart benefit from thesr study of agnculbural
chemieal prnaiples 1t 13 men such o8 these wha should be noted
when they bave done well anditis from them that the fubure
Agneultural Directors might advantageously be selected

Foplormen ot 538 Bul 1t 16 not encugh to merely note such men, if 15 neves-

Z;; Degerment 8277, $00, that they should, on arnvalin Tnd, be brought wio con

aatacrnoine tact with apncaltare and ifs conditions, and be encouraged to study
1t 1n its vaned relations
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Itis unlversally acknowledzed that a yonng man on lis first
coming out ta Indinis, to put it broadly, of very hitlo use. He
canpot be entrusted With any post until he hns got to know some-
thing of the langunge, the people, and the district where he s, As
a Collector of expenence told me, “the best thing 18 tosend the now
« comers out 1nto the ficlds for four months or #o and then they may
“hegn to puek up samethung.”  If, on the other hand, they are
left to gather their expenience 10 the court-house (eufeherry) they
soon lose the httle agmenlturat knowledge they liad, and never
get to understand thoroughly the conditions of the people and of
their agriculture

It would be well, therefore, that when men come fresh to the
coun!ry; o certan propurﬁog should be dmﬁ.‘od into tho Depart-
. T n A a . "o al i

1 the estabhishment of ¢¢ Fuel and Fodder Reserves ”* of bo has not

had some ansight into the circumstances which call for their

creation? At the same time, these junior Civilians might be n.

structedin the pnineiples of Land Surveying At the departmental Depastmeotal |
examipations, after armving n India, men are examined upon sericultare,
the loeal tenure gy stem, nn‘d upon ‘tl,\e‘l:\w of t}w distnet where they

. PR N R Coatra e - HE g

cultural Directors were selected from men who had undergone
some traimng of this hind, nstead of being chosen (as at present)
without any or with very little regard to their agrienltural hnow-
ledge or powers, 1t would be very much better for agrienlture.

Tt would also be a usefal stimnlus to these men 1f encourage- Fasonragament
ment were given them to study agneulture 1 other countries when cilture when
absent upon furlough, opon tarlough

534 Itisnotonly in the method of selecting Directors of The postiionot
Agnicultural Dopartments that a better system should prevail, but Apeosiast
1t appears to me that there should be some alteration’as regards Depsttments
the postion which a Director occupes, and chiefly 1n his relation
to the exssting R Ad trat; At present the descrip-
tion I have heard apphied to the Directar that of being a ¢ fifth
wheel of the coach” 15 very near the truth  He has no admmstra-
tive powers, and can only act as an adviser, he has not even the
power of fimng or of dismissing an Inspector who does not see pro-
perly to the Leepang up of the Land Records in lus district, but he
must refer the matfer to the Revenue anthority His tatle ** Diree-

“tor u‘f tl‘u'e erartment of Land Recordsard Agrienlture,’” as I have

an
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Admmstration, and pot have his duties confined merely to the
gng of advice,  As I poroted out eather (Chapter VI, paragraph
118), "he should have a large share in the mavagement of faccars
sdvances for the purpose of diggung wells, ete.,, even if the actual
control and disbursement cannol be left yo hus bands, Agawn, he
should have the power of making representations, as to the giving, 13

special enses, of ption from and of rep g hpon
ngtane ‘4 * ' - Revenue offictals, 8
Direct . present,  The post
18 ope semor mon ranhing

with the highest grade of Coll::ct;or, but » little below s Commus-

Commize oner ot S300er, T would much prefer to see the title ¢ Commussioner of

Agricgliore

The need of
sounng

Agriculture > given to lim instead of the present one, as the title
would mote adequately deseribe bis duties and define hus position.

535 The desirabahity of an Agmenltural Darector’s spending o
covgiderable tiume each year i touring should be self-gvident, and
yet there are Provinces in India where the Director does not go on
tour at all, or where very little touriog 1s done  To get by personal
enquiry aud observation a knowledge of the agricultural require-

ments of a district, whether as regards water supgl -, wood supply,
1 i R ka b n fbha gas metypre pl

. with
- e,
this part of the work be given up, w s tiue lo be wouaered ab
that the Director will leave oot agnculture from lus title and
confine humself to Land Records.

P

Doty ot 536 Tho abova remark apphes ina specx‘nl z%arn‘nler_ fo t}:tz

af
Agrical taral
Department

Secretary
ous dutied
he connot -
v ¢ M een 24 et e shwen o pmiding the
. - . . oreing upon
. HE— . . - mdividual
. ) ose, and the
. . ' . Perml Apree
. . . St

1 '

with the office of Secretary, duties which are more akin to those
which would £all to the lot of an Inspector General.
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While on this subject, I might'ndd n word expressive of my Therstasof
belief in the vacfulness of occnsional Conferences, for the purpose “°*™**
of exchanging views on sgricultural questions, and of bringing into
closer harmony the work of Imperinl and of Provincial Agricultural
Departments,” My own cxperience of the Confercnce held at
Symly, in October 1800, Impressed this very clearly upon me,
- ! Y oyad o T Y P LI R RN [ SN S ......Ainn Whlch

. . - . . - - 1VCS come
. P . 1y brought
. L, =: - 7. consuder
Femomtoo-=t Wt t e B T oartments oy bo Clantfestion of
. which tho Govern« Agrcaitarat

the Operations of Derastments,
the Departments shonld be made,

These ate as follows—
I. Orgamsation sad Maimtenance of Village Records.
II, Analyms of Districts with reference to sccunty from
Famine.
II1. System of Collection of Revenue and Rental in precans
ous Tracts.
IV. Measures of Protection against Famine,
V. Agniealiural Exp [? luding Farms,
VL. Cattle-breeding aud Veterinary Dstablishments,
VIL. Agneultaral and Fiseal Statist
VIIL Trade and Trade Statistics,
IX. Museums, ete.
X. General,

Most of theso subjects have already been dealt within this
Report, while others, snch ag Statistical R ds, are not d
with my specal work. It will but be necessary to toueh upon
 few general pownts not already noticed, and to mention special
features of the work of individual Provinctal Departments.

538, Ifrequently had the opportumty of wspecting Village Re- Vittsgo Rocordse
cords, and of watching the work of the Village ™ Accountants™ {pat~
u:ans) s District Inspectors, ete., ag also the maps relating to Set-
AT IR TR T T TS

entrusted.

The one matter i which there seemed to me to be 3 lack was, Theyvesd tobe
that the statisties obtamned, say, for individual fields or holdings, Sijucted s0d
need to be collected together and to be then digested The main
points brought out by the figures vequire translation into words,
g0 that useful general conclusions may be drawn from them.

206a
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i .. . . “ . D) . . . . . .
Then, there are apparent disc | N
and general results ought to be “collected for each dustriet. The
real requamte s, 1t scems to me, o central Burean of Agricols
tare, where the returns would be gathered together, examwed,
A b2 Vst o handn foem Zan manaeed Tuge  Something
. Yttt O'Conor for the
. PR . © withats Agneal-
ture,

In Bengal, i conseq of the exist of a permament
seftlement, there are no Village Records, except those relating
to Government and private Estates, These Estates cover altogether
about 20,000 squnare mules There s, consequently, no regular
patwars stalf.  When spealing of indige cultivahion iz Behar X
mentioned the dilficulties which arise 1u consequence of there being
no Record of Rights, from what I eonld see I shonld be strongl!
of opinion that the Cadastral Survey of Bebar, which 1t 15 1ntend
to set on foot shortly, will be prodactive of immense henefit,
m that it will put an end to the troubles that have ansen from
the alsence of any Records defining and d ting the different
holtings and occupation nights

539 The Analysis of distnsets 18 a most important work, and
one which 10 many cases has been well done, But 1t has, so far,
had reference manly to the question of secumty agmnst famme;
what 1 now needed 15, that there should be an analysis of districts
with regard to their geners] agnenltural capacity and gondstion.
In such work the employment of tramed ¢ experts ** will be very
NECesTOTYs

The most elaborate work as yet done v the analysis of dis-
triets has been the compration of the ¢ Siatistical Atlas of
Bombay * Thusatlas comprises an immense amount of information
and 4 p g the agneulture of the drif districts
of the Bomboy Presidevey.

In the North-West Provinces and Oudh the Aanual Reports
of the Department give, from tume to time, statistical maps show-
ing the distribution of duferent crops throughout these Provinces

r a2 o l ' LI IO S T A T

winua i nave mase LOPIOUS UYL 11 LAY ApOTE,
Nothing has yet been done 1o this direction 1n the Central
Provinces or in the Punjab, bayond what 13 contarned m different
Settlement Reports
In Bengal, however, a few districts have been specually reported
upon, votably the Dacea Distriet by Mr. Sen, and the Lohar-
daga Distriet by Mr Daso. T have read both of these Reports
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with consulerable nterest, and 1 think st would be n great ad-
vantage if the work were 4 ely for the duff
distncts throughout the Pres dency.

540. Undir # Measnres of Protection *” nre neluded the establighe Messurs of
ment of *“Fuel and Uodder Reserves,” the formation of plntations ™™ "™
along canal Lasks and rulway lines, arbonculture, wngation;
fzcears alvances for dipging wells, and for other purposes, reela
mation of ravine anl salty land (wsar), embanling of land, emigra-
tion, cte.  Sufficient haa already been ewd under each of these

beadings.

LU Teen. LT - ' ' - Tarms, it Awicuitust
. ) Bhiowe
[ . P 1ese call for
' . T e ., . %+ ultural Dx-
T . [ PR . North-West

. ) . i, . - umsersally
successful, and 1n several instances it has been deeaded to mive
up Shows which were formerly held regularly.  The non-success
has been, perhaps, most marked 1n Madms, and what appears to
me the chief reason of falure 13, that the Shows have merely been
held beeause the Provincinl Agricnltural Departments ordercd that
they should be held, and not as the outcome of any general mterest
on the part of the peoploorof would-be extubitors Dunng
my tours I had the opportumity of wimting two or three
Agnicultural Shows, and 1 was much struck by the differences be-
tween them, even 1o tho case of distnets not very far apart.
Thus, the first one I went to, 1z, that at Saharanpur, though
1t was interesting 1n some respects, comparcd very badly, alike 1
the exhibits and in the 1ntercat taken, with the Show held a little
later on at Meerat (Nauchandi Far). 1 put tluisdown mawly to
the lack of local interest taken n the ’f'grm'er, 'nud' to t'he' ]'Mle

. B . . -Il':ldeny‘t\ill!

. Lo

he has it largely 1 kus power to make the Show a success or the
reverse. Where, as I found to be the casein Madras, a Show
was held mainly becanse the Government had decided that there
should be one, 1t 18 not to be wondered at that the interest aroused
was small. At Saharanpur no effort appeared to have been mndez Dibltion of
to foster local industries, and the exhibition of Iocal work was il indasiries
very itenor, at Meerut, on the contrary, the exact reverse wasthe

cagse, and an admirable collection of the results of native and loeal

talent was to be scen. Turning to the more agnecultural side, I

must gay that I wasquite surpnised to seeat Meerut a Show which

would by no means have compared unfavourably with the Shows of

some of our local Agnenltural Societies 1n England. Horses and

cattle especially made an 11 hubition, whilst ploughing

H . - L
.ot . . . ¢

- L P

At the Meernt Show I noticed parhicularly the horse nng. Tt Homenes
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was admrably consbructed, and qrate pieturesque with e enclosare
of bambeo femoiny topped with straw _ The arrangements for the
entry and ent of the horses, and for sending them ronund the nngs
05 also for the Judging, were capstal

In some muatters T wounld venture to suggest possible wmproves
ments,

1 havo seon 1t mentionad that 1o some cases the dates on which
Shows are to be held are not fixed long epough abead, and sro
oltered after they have been once fixed, also that they are not suffi-
ciently advertised  Both of thess pownts must mehitate aganst the
success of & Show, Tho fistures ought to be made well ehead,
and the dates be ngorously Lept to, ®o that the Prowvincial
Agrieultural Department ean 1ssue, tm advance, o hist of the Show
fistures for the whole year. If dates ste changed orif fixtures
are left uncertam, people are sure to fose interst, and it ako
prevents proper advertisement bemng given to a meetng  The
notices of the Show should be 1 the vernacular, nnd the mors
widely distribated thev are the better,

It 1s well worth considenng whether st would not hea pood
plan to follow the plan ndapte(f by the Hoyal Agnicultural Sociely
of Ingland, and to have ome Great show annually 1na Province
(the Zveale bemng chanped from year to year), tlus talung in tarn
the place of the ordwary local Show held s any partwcalar
distnet  To this Show the Government subsidy wmght be confined,
and a yegular rofa bomg determned upon, each distnet would be
visited 10 turn and more outside interest be arous

Next, every effort should be made to get good practical yudges.

Tt s, T hnow, the practiceslways to turn to the Collsctar, or fo
the Durector of the Agncultural Department but 1t does not at all
follow that they are the best sgricaltural yudges

In the awarding of prizes for borses, T notreed that s many
as five judges are freguently appointed, one judge talung into
account, strength, another judge, quality, a thud, soundness, and
g0 on, 20 pownts may be awarded for each item, and the deeasion 18
gwven aecording to the hughest total found on adding up the marks
which zach judge awsrds in his particular section. ~Thers 13, how
ever, 10 separile vctennar{ exanupsbion I very mach deabt
whetber 1t 18 10 the power of any judge to exammne and to allot
exact marks for one widinadual quahty ﬁosseﬂs«l by = horse, npart
£rom the sthers which 1t hae, it 19 ather by s settinpeoff of one
ngomst the other that a judge should base his anard. Desides,
the dff of standard 1y adopted when ag many as five
judges offieste nt onee, troduces errors which, T believe, ave
greater than the sdvantages guned by collectnp the opme
ony of several hifferent judges  As a consequence, on loohing
mto the fignres when made np to 8 maximom of 100, I found that
the dulferences even with thus large nnmher of marks, were gener-
ally vory smal! and # was seldom that rs much as 20 marks sepn~
rated the best from the worst horse in o class, although the yodges
allowed to mae that the real differcnces smounted to sery much
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more; and so, too, 1t proved, for, in the not wfrequent case of a
“tic” occurring, the judged, without hesitation, ‘expressed their
deerded preforence for one smumal over another, although the totals
of the marks obtamned on the indiidual system of judging wero
eyual.  Thero should, I think, be a vtennary examuation of the
horses, and unsoundness ought to dergualify and not merely to
reduce tho marks awarded,

A Horso Show loses = ' E N L <Y TN
}\hn generally adopted® .. ot o -,
orming practically a L . -

nrranged 10 classes, and being put side by side so that they can bo
compared, I was told that this anses from the fact of one man
Leing 1n charpe, possibly, of a number of different horses, and not
being able to attend entirely to one, still 1t 18 a defect,
Lo ‘ ' e * ' Shows s that of catatoges
rresponding num-
est tahen
Trom what I swn of poultry exlubited at Shows, I thought p,yyp
that very conmulermble smprovement might bo effected 1f more Bhves.
attentiop = =~ =~ T4n 1ol mmcn] mann o,
The | oL . . ot e .
open o g- . Lo tee ot - 7 st
f . : . .

off the field of th‘e i;nxhcnl.ar exlubitor. . 1t “prizes ave awarded for
A e S R R T

the best CrOpP ZrOWN O 6 Larnt or uiu,—11 Iact,  tamm prizes,
‘Lhis would do a great deal more than gram prizes 1n stimulating Farm prts
improvement, nng wonld be free from the objections to the latter.” pieferable
In regard to the exhibitors themselves, more care should be Dot des ot
exercised m order to nscertam that they are dond fide exhibitors and Siiee.®
cultivators, 'There 15 little doubt that ;o many cases men have
made 1t a regular business to *‘farm’’ the prizes offered, by the aid
of some particular extubit of which they have obtaned the use,
though they may not be the genume owners or exibitors. Such
abuse most have the effect of keeping the genwine cultivators from
exhibiting at Shows.
The last pornt to which I ehall refer 1n this conneetion 18 the Trintsetmpe
trial of mmplements mente
‘Without doubt, a considerable amount of interest 1s aroused
by competitions of this bind on Show grounds, but Iam afrad
that they are not always carmed out with sufficient care, and 1t
would be much more satisfactory 1f more exhaustive trals were
conducted ot Expertmental I'arms, The latter are the places where
such tmals can best be made, and in the case of new implements,
they should be submutted to mgorous tests before the smprematur
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st ould not . . . . Departments to

purahased - . competittve tnal

implements 3 number of 1mplements of different makes which have been pur-
chased by the Department, Tius appears to me hardly fair upon
the makers or 1nventors of the implements, for the suecess or non-
success depends very much upon the partienlar implement which
the Department happens to have, the time at wlich 1t was pur-
chased, and the way i which 1t has been hept and used  Thus, a
sugar-mull of a parheular make, which the Department bas bought
some years previously, and has probably used also i the meantune,
may be brought nto petition with a brand-new machme ex-
hibited by some rival maker If there are to be these competations,
the credit of the makers shonld not be dependent upon a machine
exhibited by someone other than themselves, but they should have
the opportumty of bemng represented by the latest and very best
machine which they can furn out af the tume, after that, i the
event of fmlare, they would not bave any reason to complam that
they have not been fairly represented.

I notice that one year, in a competitive trial of sugar-mills at
Saharanpur, the number of ponts awarded to a mull exhibited by
the malers themselves was 88, while one of a different make and
extubited by the Agricultaral Department had 87 points given to
1t Such minute distinctions as these, under the conditions of a
rough tral, ought not to be drawn, and the fame of ove firm should
not be made at the expense of another, when there 15 no practical
difference betiween rival exhibits, and more especrally when one firm
18 reptescnf.ed bxmn new m’:chmg,:‘nd t}xe other by ome, prob‘abl¥

. - g
Shawa lo In the Bombay Premdency some smx different Shows are held
Dombay annually, the annual = . T
Rs. 8,000, The Hox . . ..
are the best-hoown . -
successful.
North Weat In the North-West Provinces and Oudh the chief Shows are

Ernfacessod ghose at Aligarh, Meerut, Saharanpur, Itawah, and Muttra
Government awards over Rs, 1,000 annually for cattle pnzes In
connection with these Shows the services of Mir Muhammad
Husaw, the Assistant Director of Agnenlture, are mvaluable, and

. to lus energy their success 1s 1o largs measure due.
Madrss 1n Madras the chief Shows are those at Bellary and at Salem.
Bengal In Bengal occasional Shows are held st about five different
et tosns,
archass ot

boraen by ‘Arny At the different Shotws held throughout the country a stimolus
porimeut, 18 muven to Horse-breeding by the purchase of young stock for the
Army Remount Department, some of the officers of which attend

the Shows sad buy smmals which they think lhely to meet
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army reqmrements i the future  Mares are alo selected to
besbrnded”’ marcs, and thus Tecome eligible to be served by
Goyernment stallions,

542 Undcr the heal “ Txperimental Farms *’ nre also classed Obee branches
seal disributien and sale of smy lements  Cattle brocding, vetenis ren wiont”
nary establishments, ctc, \\luc)lx come under tho next head, Layo Uerwtment
alsy been folly referred to before

The ather heads under which the work of Agrieultural Departe
ments falls do not call for special mention by me

543, The Orgamsation of Provineinl Depattmenta of Agricul- oress satton ot
ture 13 not alike thronghout India  In the Punjab, for tetance, | i fres "
there 18 no scparate Department, but st merely forma a yart of the teces
Tand Revenue Admunistiation, its Report bung aneluded o the
penerl one of the Admimistmtion  and not beng gaven under the Fesish
diffurent heads presenibed by the Government of India

TIn the Central Provinees there 15 2 Commiss oner of Agrienl ontnil bror

ture, who combines with lus duties those of Commussioncr of ™
Settlements

Tn Madras there was no separate Department until 1482, and Madrae
the Director 15 not a travelling one, but always rumans at head
quarters

In Bengal there was no separate Department uotil 1895, and Beman!
the one then started was established only as a temporary or tenta
tive wuasure

In the North-West Provinces, and 1in Bombay, there are sepa- o th West
rovincos

rate and complete orgamsations Bombay

544 Tho Agncultural Department has frequently been found The futare
fault with on account of the mistakes which 1t Las made, and of Pastaed,,
the number of minor matters which 1t has turned 1ts attention to, gasiit
while neglecting the larger and more pressing questions It has

been pointed out that the Department has exercised 1tself about

the mtroduction of iron ploughs, of cotton cleamng machimes

(grnning machinery), and has spent time and money 1n attempting
impossible hybndisations of cotton, whilst 1t has dechined to tackle

urgent matters such as the ndebt * ra Lo

the over assessment of the land,

loans for agnicultural smprovement

Department from such charges, or to say that they have not been

Justly made, but 1t 15 clear to me that the work of the Department

has been greatly hindered by three main causes, want of sympathy,

umperfect machimery, and want of money I have attempted to

prove that the first should not be any longer shown, that the

second 18 capable of improvement, and ‘that, thirdly, the further
espenditore of money 18 an absolut ty for the lish
ment of any real good.

What lne exactly the Department should take up depends
entwrely upon the machinery wath which it 1s fitted, and upon the
means placed at 1ts disposal T have mdicated that I consider that
one great problem which will have to be met in the immediate




410 Agricultural Degartments

fubure 13 the provison of * Fuel and Todder Rescrves,’’ in order
to supply wood to take the place of dung as fuel, and 5o to set fren
the dung forats proper use as manure to the Jand X have alm
expressed an opimon that a share 1o the management of loans (facran:
system) for digging wells and for other agricultural 1mprovements
might with advantage be entrusted to the Agneultural Depart-
ment, and that the Department should have power o enquire inte
cases of t, and to re d ption from nssesss
menb 1 special eases, in order fo encourage the carrying out of
agneultural wmprovements But such meaures caunot be carried
out without & more extended machinery than the Department pos<
sesses and wathout 1ts having placed at ats disposal _considerably
larger means than in the past. That a larger expenditure 15 ware
ranted I fully beheve, sud I am confident that the outcome will be
the betterng of the condstion of the agricultural classes, and the
merease of revenue fo the State.

In conclusion, I wounld urge once more the need of having
umformity and contimuity of pohiey In a counbry hke Indm,
where conditions are so diversified, there must of mecesuity be
 ffecences of method m the working out of any policy, and these
wethods may have o be altered according us the conditions alter.
But there should be umformity of general prinerple, and ane poliey
shhe should charactense the action of Agnenltural Departments,
both Imperial and Provineial,




CONCLUSIONS, €oNCLEsIONS

545, In onler that Agneultnral Departments may be equipped
with the nght kinl of men to earry out the agrneultuml improve-
ments which have been sugzested in this Report, it 12 very desimble
that mare attention shoull be given to the early trmuming in n sciene
ufie dircetion of future Civil Servants, and that, on thetr arnival 1n
Indin, they should have more opportumties of acquunting them-
selves with the agneultnral conditions of the conntry  This wall bo
best effected by giving more werght to Natural Serence at the open
competition and at the final examination, and by drafting a certamn
proportion of the men, on arrival 1 India, mto the Department of
Iand Records and Agrneulture Out of those who have distin-
guished themselves by their profi 10 seience, and subsequently
by their interest tn agncalture, tho future Agnculiural
mignt advantageously be sclcctcd

The position of Agrcultural Director should be invested
with some admimstrative power, and the granting of loans for
agricultural 1mprovements should be i part managed by the
Agnicultural Departments  Analyses of distnets should be made
1n respect nlot oujly of :::‘;mty from famne, bat also of general
ag! kl

In order that the work of Agncaltural Departments may
proceed 1n the right direction, thereare two esssutials, (1) a more
competent machinery,and (2) an increased expenditure of money
upon agricultural improvement,

Lastly, there must be umformity of principle in the action of
Impenal and Provincial Agricultusal Departments, and a conti~
nuity of policy throughont

RECOMMENDA1IONS PERRIONER

548, That more weight bs given to Natural Scieneoin the
open competitions for the Civil Service, and at the final examinas
tion of probationers

That a certmin proportion of junior Civilians, en arrival n
India, be drafted 1nto Departments of Land Records and Agne
eultore

That Agneultural Directors be chosen from those men who
have distngwshed themselves m Nataral Science, and subse.
quently by their mterest an Agnieulture.
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Composition of Wheat Eulafr un ¢ ot oy v v, 0,
Panjet,,,

Nt

AR T
(Soils dried at 2127 ) Ve oo
M]::lm Perar Ve

Yaltay festar

—_

® Organie Mattar and combiped Water

. r
OndeofIron  +» .« . 20 :.7' |£‘
Aomma o . 19 $1 1
Cartonate of Lime . . 2ue 247 [
Magnessa = o o e e s 1 B 1
Potash . - Lo H n b
Sl omeAdd s . an it
pphotic . -
Tomhblo Eilicates snd Bind Aowm) g% o

——————
10001 e |
—— 7
o e,
122

® Contamng Nitrogen . .
Equal to Armmonia . .

SR
1 1 from the bed of the Gheggnr, o sirenm whlich, |

roone T it ween Konlks and Uballs 1n Wie lower partol the somesy)” {11
Jou e b e vl wan Light-caloured, conteiming mach fine aun iy g %1
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No 2 18 soul from the Botar Vallay, which secma Lo have Lawn fo,
et e gor, the bottm n frm and even Loavy goil 1t
T o o Bires. The samplo anlyacd was 1763 Irom rales, o
nesrly as fise and eandy as No 1 et Dl

o o a0l ealled Jowels, & name applied in Delhy and the Ny,

genfxﬁl]z; e e Jonm " Toas very Bko No 1, but 1 sven ooy e Mot
tandy

marly ()
onkinnd
kwas pey

T, s ~f ¢ senlthorasols arothokther arg wat ,
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. .




416 Appendiz,
however, both of vegetable matter and of mitrogem will, 1 eomsider, be very
pocessary m all three cases. Green-manuring, or the uee of cattle-dung or sim1
lar mtrogenous orzanie materials, will be the best means of supplying the defi-
cienoy
( For further remarks sce Chap 'V, paragraphs 58—~68. )
B. (see Chap. V, paragraphs 63-—68.)

Compostion of Coffee Soils from Munjerabad, Mysore,

(Soals dried at 212° F ) No 1. No 2. No 3
* Organre Matter and combined Water . 715 1373 1330
Protoxide of Iron . . . . trace 154 254
Peroxsdo of Iron . . . . . 504 1183 1202
lumina . . . . . 2039 11563 1381
Lime . P . P 20 32 33
Magnesia . . . . . 28 32 30
Potash . . . . . . 25 10 10
Soda . . . . . . 12 2 m
Phosphorio Aed « o« . . 13 ‘15
Salphuro Aed o . . . . 03 02
Natree Aead . . . . . — — -
Chlorme . . . . . 01 -
Iosolubla Silicates and Sand . . 66 40 6031
————
100 00 100 00
— e e
* Containing Nibrogen « - o . 012 20
Equal fo Aramoma .. 039 24

No 1. Hindigankulla Ida Manoo, dered good coffee soal
No 2 Bartohinbulla, Upper Toddyman's feld, where coffee does
I,

wel
Noe 3 Bartohunhulla, Kemp Muneo, from Nut Gondas Heetloo, wher
doea not do well

N A T

. .
VPSP I N S
- . '

(For fasther remarks sce Chap V, pargraphs 63—68, and Chap x}‘
parageaph 363 )



C2r Svmd. .,

C (er ey %
Compenition of Two Sam wof = . _
from Rawatp r, 202

Y. v,

[ 2

Total Solid Rende (x4 130° P . P :
Contaiming—
Oxxde of Iron and Alumiza . —_
I)nmo . S
lagness . .
Potash . . f—
. . Tt
Chlorme . . . . x
Phospbane Acid - 1
l%n‘: A:ldA 1 . . iy 4
*(p Bulphune Ack 0
0r 5y Solable Biles 1%
- >
Cag 54ft® Ammonin “r
\‘\__bmmnmd Ammonia . o
Tetagy)

Eoly 1
The ymbimng the above constituents togetherys, 4, 4
hulzithey ate probably present 1o the waterx,

e o, .
Emp\es may be represented a9 followy — N
® Cont?
B —_ Well Water o v
—_—
}\\\“ Grainy per gallon [ P
93197 Lnate of Lime 100
b e o Mamena 1B 14
% Minats of Soda 1641 [
o puate of Potach — "
Yl of ato of L me 1071 1)
be tho bohate of Lime 169 e
Bty gido of Potassium 59 4
o gide of Bodwm 1489 M
et bo of Soda [ <
Rady  of Iron and Alumma — e
Th E‘.e Sihea 198 12#
Yl —-— —
o
:],;7’ Totsl Sold Consttuents 7193 {™8Imtor {9 50s,
p«{‘ — —— M7
2 Freo Ammoma 002 . i
w Albumingid Ammaonia 005

’ 7] o
oo — = ”

{For detailed remarks on the above analyses see Clny V1, [EYTTR )
{ 2
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. (see Chap, VII, paragraph 121}
C ition of Indian Cattle-d

P

{ Sohid Droppings of Cattle. }

Duog from | Daog from grain-fed
—— Lean Catlle Qart (Sandy) Bullocks
{sar-dried) {arr-drred)
Nowstore . . . 1939 1786
* Orannto Matter . 6928 8189
+ Mineral Matter (ash) . 2115 2005
10000 10000
# Contunimg Nitrogen . 134 108
Equst to Ammonia 182 1381
t Contsimng .
Tosoluble Sibeeaus Matter . 1413 1875
Oxide of Jron and Alommme 336 136
Inme . . . 102 85
Magnesia . . 44 *30
Putssb . . . 116 80
. . 34 26
Phuap)wrw Aad ¥ B4
Eqnal ta tnb'mv, Phosphnte
of In 103 118

{For delmled remarks o above se¢ Chap. ¥II, paragraph 121)
E. (sez Chap. VII, paragraph 121.)

Compostion of Ashes of Indian Cattle-dung, after burning,

Momsture . . . - . . 204

* Organio Matter N . . . . . 240
0x1de of Iron and Alumios N . . . 926

+ Phowhorne Aet » . . . .+« 137
Lime . . . . . U6

1 Alkalies, Magneam, ate. . .« . 29y
Insoluble Bilicoous Matter . P . . 8020
100 00

* Contatning Nitrogen . . . . . 17
Egualto Ammons e . m

+ Equal to tnbase l’hmphauoflnmu . . . 203
3 Contsfomg Ptwh o . . . . . 205



Catlle-dung and Cattle.urine. 419

F. (see Chap, V1L jaragraph 146 )

Composition of Draimngs from Manare heap {godra fsps) takon
nt Munjerabul, Mysore,

};’nlﬂ and I\'tgnﬂa \[:;leu . . . 0. 20
on-volatile nic \[atters . . -
o Mmed Matter o) e D 43 27 """"}1 Bolud
100'0\')
Total Intro:m . . . . 141
Fqusl to Ammonin . . . . 171
* Contsinmg -
Siliea e . . 318
Oxide of 1ron and Alnmina . . 213
Lime . . . N 0756 .
Magnesis . o .o 030
Pnlluh . . . 420
. . 020
Pi mphonc Aeid 050
Faual t) tnthaie Pl.u«phm of lee N ‘110
Specific gravity st 60° F. . . 1026

A standard English analynie of Dmmn-—s from Maoure hesps (Johnston
and Cameron's Elements o{ Agrieultural Llumutry and Geology, page 330)
gives the following figtires =

Tn 100 Pacts Ports
Total Sclid Rendua .. 1w
Contaromg ¢ hloride and Carbonate of Potash . 311
Pl caliatesof Lo ond lron - R 1
Total Nitrogen .0 on
Thas, the Prssnings from the Tnban lhnura beap yere stghly ey
England o

G. (see Ctap VII, paragraph 146.}

Composition of the Uriwe of Lean Cittle and Ghian-fed Cart
(bandy) Bnllocks

—_— Lean Cattle [ Cart Bullocks

Water and Volatile Matters a7y 90 62
Non-volatile Orgnio Matters . 529 7861
# Mineral Matter (ash) . 294 174
100°00 100 00
Total Nitrogen . . . 956 1168
Lqual to Ammon3 . 1161 1418

#* Containng-
Siliea . 004 10
Lime . 181 080
Magoesis 249 570
Potash 15623 643
Soda . - 020 020
Phosrhorio Acid . 022 022

{For detsiled remarks ses Chap VII, paragraph 148)
274
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D. (see Chap. V1II, paragraph 121.)
Compostion of Indiin Cattle-dung,
[ Sehd Droppings of Cattle, ]

Dung from | Dung from gran fed
—— Lewn Cattle | Cark {dandy) Bulioche
{mir-drred) (arr drzed)
Maorsture . . 1909 1786
* Orgame Matter 5928 6189
+ \lineral Matter (ash) 2115 2025
10000 10000
* Cantaming Nebrogen . 134 108
Equal to Amwonta 162 13
¥ Containing
Insoluble Suf ceous Matter . FERE 1675
Ozxide of Iran and Alumiva 336 126
Lime . 104 83
Magnes:a “ 30
Potas| 1l 83
Sods 34 26
anap) one Acid 47 54
Equal to tribasic Phosphate
of Lime . 103 118

(For dotatled remarka 01 above see Chap VI, paragraph 191)

E. (s¢ Chap VII, paragraph 121)

Cotmposstion of Ashes of Todian Cattle-dung, after burmng

Monture « . . . 204

* Orgasle Matter .. . . 240
On1dp of Iron apd Alununa .. 926

+ Phosphoric Aed « . - )
Lime . . . 176
1 Alkaltes ’\hgnesm o . . 297
Insaluble Silicaous Matter “ - 8020
10000

* Countalning Matrogen .« . . N 17
Lqual to Ammonin .« . . . a9

1 Equsl to fribasre Phoaphata of leu v e . 202
1 Contmmng Pituh & . v . . . 205



Leaves for Intter—Oilecake refuse~Feeding-stuffs,

K. (see Chap, VII, paragripb 127,)
Compesition of Indian Feeding-stuffe for Cattle

421

Farth nut Cale % g -
Se
A T
beed) ated) | % | B | EES
Voisture . 810 D80 803 1190 958
o . 7% 650 | 1301 643 823
® Alburinous Compounds o [ 47 81 4781 3892 3101 2493
Carbohydrates  Digestsble | 2502 198 ] 2212) 2227 | 4742
1bre eto

Woody Fibre . 486 1026 470 1714 170
1 Mineral Matter (ash) 695 €85 1322 825 414
16000 | 100-00 | 1000 | 10000 | 10000
® Contaming N trogen | 765 7857 622 | 544! 399

+ Inclading sand s25| — 280 | 125] —

Mahua
(Basna latifolia)
fuse

refus
from Distllery

Moisture
o1 .

# Albummoas Compounds
Gum, Mueailage ete
Bugar . .
Digestible Fibra
Woody Fibre
+ Mineral Matter (ask)

* Contaming Nitrogen
+ Including sand

1792
46
B4da
308
6440
314
213

The large amount of sugar in the Makua refuse 15 notiveable
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L, {(sce Chap, VII, paragraph 186 )
tion of Indian B

L | 2 3 4

- (Pure) | (Puven [(Adglfera: | (Adujtiae
Morsture « o« o 88D 776 650 732
® Organse Malter . . 2885 2333 1875 2343
4 Phosphorie Acid 2500 2{08 1815 2208
Lime .. 3379 3256 3765 3388
Magnessa, Alkalies, et . . 1 03 324 236
1 Carbonio And - } 31 ﬂ 180 716
Insoloble Siliceous matter . . {0 224 401 318
10000 | 100 00 [ 10000 | 10000

* Contmomg Nltrogen o l—TE— Thos| ers | 33
Equal to Ammonia . | 800 490 338 407
quuf}mt: tnbasto Phosphate of | 5458 6283 39262 4321
§ Equal to Carbonate of Lime [ 682 2682 1625

M (see Chap. VII, paragraph 139.)
C tion of Matenals used to adulterate Tndian Bone-meal,
(Samplea taken at Mazagon Dock, Bombay, 10th January 1891}

—_— % a B e

Mowstnre o . . . . 320 —_ 437
Lime © e« .« o] 4318 3323 4013
Magnesia . . . . . . 138 - 2000
Oxide of Iron and Alumsoa . 478 765 230
# Carbonio Acxd . . 2064 2564 2958
Alkalies, ete . . . ! 470 583 405
TInsolabls Siliceous Matter . . 1240 28¢5 30

10000 | 10000 | 10000
®Equa! to Carbonate of Limo .. €736 [ £800 6180

A Qrey-coloured,
I. ghellsand
€ Whits  Probably powdered imagnossn Limestone,



Bone-meal—Impursiiessn Wheat,

N. (tee Chap NIV, paragraph 833 )

123

Mecnavicar Anavyses of Samples of Indian Wheat talen from
Threshing-floors of Cultivators i the Cawnpore district,

In chapter \1IV, prragraph 383 1 have givon a table setting out the pore
centages of the variona kinds of impurities fornd 10 six samplen of wheat
collected for me from thressing floors of cultivators aod cleaned 1n my

presenc

It may be convenient however, in aldibion to stating the impanitics
{ 3

nndet eacl

besding o otdi g &¢ thoy happen to be largs sesds nnd lumps

of earth, or ehaff, or small seeds and fine earth etc,to give the impurities
under the headings that are resogoizel by the London Coen Trde

Association

No Village Datle,etc® | Dirtt | Jotolotber

per cent per cent per cont

Binastpar o072 a1 176

2 [ Cawnpere 108 600 160

8 | Gotaya 1120 590 1710

4 | Likbapur » 1010 1010 2020

5 | Rawatpur 30 | % w80 670

6 | Nawabgan] 660 540 1200

Average 720 612 1232

* e term ¢ batley eto
barley, peas linaeed et

t The term “dirt

anclodes all gram of 1utrinero value ench as

molades earth, chaff and miscellaneous woed seeds

e e e
per cent per cent per cent
7 | Bulk in Cawnpore
arket 27 02 863

(¥or further detals sec Chap XIV paragraphs 383—4)
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I:. (s2¢ Chap VII, paragraph 136 }
tron of Indiau B
T
1 2 3 4
- (Pure} | (Pare) (Ad;;ldt;n “‘iﬂé’;”‘
Mosture . . «f 850 778 660 732
* Orgavie Matter 2885 2033 1875 2343
+ Phosphons doid 2500 2408 1815 2208
Lime . 379 3256 8765 8388
Magnena Alkelies, ofc 103 324 235
1 Corbonie Amd } 348 { 300 160 716
Tnsoluble Silrceous matter . 0 223 401 378
10000 | 10000 10000 10000
* Containing Nitrogon « ~:{5~‘*_A—Br ~~‘.‘;';;- ‘—-Er
Baqoal to Ammonrs 500 490 338 407
$Fqual to tubasic Phosphate of | 5458 5288 3962 4821
Tame
1625

1 Equal fo Catbonate of Lame 1 —~ 682 2882

M (see Chap VII, paragraph 139 )

1,

Composition of Materals used to adulterate Indan B
(Samples taben ab Mazagon Dock Bombay, 10th January 1891 )
} A B Q
Mostare « 339 - 487
Lime v 4378 3323 4048
Magnesia . 135 - 2000
Ox1de of Jron and Alumrna 478 765 238
# Carbonte Acid . 2964 2164 28565
Alkalies, efc « 470 583 405
Tnsalable Ssheeous Matter | e4s 2865 30
10000 | toooo | 10000
* Equat to Carbonate of L mo 6738 ; £aao 8182
ﬁ gr:ly-colaurcd
C Wihite  Probably powdered wagnesian Iimestone



Bonesmeal—Impurifsesin Wheat, 128

N. (see Chap. X1V, paragraph 333,)

Mecuaviear Axatrses of Samples of Indian Wheat talen from
Threshing-floors of Cultivators in the Cawnpore district,

In chapter XIV, piragraph 333 I have givon a table setting ont the pare
centages of the vanoos kinds of impurities found yn mx samples of wheat
collected for me from thresaing-floors of cultirators and oleaned 1n my
Presance,

It may be conventent, however, in addition fo atating the umpungies
under each hesling, as-ordiag e thay happen to be large secds ond lumps
of earth, or chaff, or smsll seeds aod fine earth, eto,to mye the impunties
under the beadingy that are resognized by the London Corn Trinde
Association.

' !
No, Vitlage Bartey, etc® } Dttt ;{:;‘1“?;‘:;:

per cent per cent per cent

1 | Binattpur 072 03t 128
2 | Cawnpore . 108 800 160

8 [Gotaya o . 1120 5% 170
4 | Likbanpur . row 1010 2:020
5 | Rawatpur . 1 0 |7 o0 670

€ | Nawabgany . . \ 660 540 1200
Average ‘ 720 612 1232

* The term * barley, ete, includes all gram of intrnsio value, such sy
batley, peas, linseed, eto
} Tho term “durk  moludes earth, chaff, sad miscellansous weed seeds

Durt. Total other

No — Barley, etc. than Wheat,

per cent per ceut et cont

¥ | Bulk in Cawnpore
Magket . . 2n 02 863

(Yor fusther details see Ohap XIV, paragraphs 393—4 )



424

Appenses.

O. {sez Chap, X1V, paragraph 388,)

Mecnantost Avavvszs of Samples of Innseed fahen foom
Cultivators’ Stores and threshing-floors

Vechameal Analyses of 18 Sawmples of Innseed from Bilaspur

wiriet Central Provinces.

No of sample

000 a3 O TR

Whenes taken

From threshmg fligor

BtoTe 10 hounse
» threshung floor

5 80T sn homse

v s »
. 1

» .

" » -
. .

» B

1 remored | Imp removed
by siewng by kand picking
Bieved | Twmpurs Pore Totat
Lanseed tier Laosecd. | Impunties
et cent | per cemt | per ceat { per cent.

¥ 96 62 438 0449 551
8021 918 8770 1230
9518 382 9426 574
9417 583 $289 711
8707 293 9581 410
9393 617 0207 793
9008 992 8783 1212
a5 3o 480 2361 639
9333 467 0310 €50
913 863 80 83 017
9431 588 9293
9424 576 0281 719
9472 528 2312 GB8
9803 397 uiig &582
9213 788 8933 1087
2823 37t 0552 4
9628 372 8236 48a
97 86 214 96 €4 3
Averggs o v2ey 71

Mechameal Avalyses of Four Samples of Linsced from Rapur
dwstrict, Centeal Provinces

Mo of sample.

Whenea taken

Lruputities removed
by steving

Tmpurihies removed
by hand preking

A Ee——

Pase Tatal
Linsead |[Impontes

t

20
2t

Conmgrment ta »
Trader

Rupur mashet
" ”»
” "

per cent, T cant
izl pel L4

0488 512
9359 64
9207 483

Avarage

per eont. T conb
7 pe:."?ﬂ

028 715
9197 *, 893
2316 &8s

93d 00




Ipuritres in Innseed

425

Mechamenl Analyses of Two Samples of Linseed from Jubbulporo

distniet, Central Provinces.

Trmpanities removed | Impurities removed
by meving by hand.picking
Whence taken
Sered Tmpen Pure. Total
Lmteed l tiee Linseed | Impurities
- 1
per cent | Ter cent er cent er cent
. 9638 | ' 862 | 0480 | i3
. . .| 9720 280 0872 328
Aversgy . o 0381 | 419

Mechameal Analyses of Two Samples of Innsced from Damoh

district, Central Provinces

25 L5 656
26 9421 570
Average

92 84
9036

9160

I 116
264

840

Mok 1 Anal of 11 Samples of Tupseed from Nagpur

distnict, Central Provinces

27 | Stored 1o house . 96 83 367 0497 503
28 » . 9722 278 9624 376
29 | From threshing floor 99 00 100 98 10 190
30 | Btored in honse 98 00 200 9676 324
31 [ Brought to Ralls
Brothers store - 9819 181 9734 766
32 | From threshing floor 96 46 354 0161 539
33 N N 97 20 280 96 06 30
34 » 9512 488 91 44 HE6
85 . B 96 70 830 94 51 549
86 . 96 59 341 2502 498
87 ” B 2915 85 98 60 140
Aveiage 8579 491
i
_——
SuMuAbY.
. e [
o s } | per cent. | per cent.
Average of Samples from all tie Five Districts 4 Pure Total [m-
|| Lroseed | ‘punties
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MY TOURS, 1889-90.
(See Map of Tours )

Amval in India, Decomber 10th 1839
Tirst Tour « Dec 10tk 1880 to May 10th 1890
Seeond Tour . July 14th 1800 to Sept 12th 1890
Third Tour Nov, 23rd 1890 to Jan, 10th 1891,

Departure from Indn, Jan 10tk 1801,
Residence 1n India, 18 months,

Notr ~=The references sn the fullowing account are to PABAGRATNS s7 the
Joregoaing Report

First Tour, Deo. 10th 1889 to May 19th 1800.

Oy November 21st 183) and within o week from the time that my delega-
ti0n to India was decided upon I left Loodon for Mareeilles, and at the
latter port joned the Poninsnlar and Oriental Companys steamship
¢ Bokhara, the vessol which singularly enpagh had conveyed Bir James
Card to India when be wen out 1o October 1878 as one of the Famine
Commissionera  Hardly was I on board before I came in eloso and
Y . =4k Tudan agricultare 1n the person of Mr B
. m I had previonsly known as a Scoteh
LY = lus way to his coffes estates in Mysore
. . folt 1n the progress of agrionlture
India, and 1n any movemeni for its tmprovement, reodered emr mesting
an jnvaluable assetance to me, asd one which I bad reason throughout my
tour to be extremely glad of Ouar damly conversations, and a study of the
*Statistical Atlas of Indla (s copy of which Sir Charles Beroard had
kindly lent mo ) 2o0a convioced wa that I had before me a difficult and
responuble task On board the ¢ Bokhara " I met Mr Jusiice Jardme of
the High Court, Bombay, Mr Harvey James, Seoretary to the Government
of Indw 1a the Leg'slative Department Dr Warburton (Kapurthala),
Mr H F Brown (hilbura & Co Caleutta) Mr Apperley (indigo planter,
Bettin) one or two tes planters, a Panjab irnigatien officer, BMr Oldbam
(late of the Publis Works Department) and others mora or fess connected
with t De ts or with

TOURS,

Fint Tour

1889

Yondon, Nav, 1,
Marpelllos Nov
28

On coming within sight of Bombay I reseived a_cordial invitation from Bompay, Dec 10

Lord Reay, the Governor of Bombay, to go direct to Governmert
House Malabar Pomnt THere, 1n addition to the Governor, I met My
Ozanne, Direstor of the Bombay Department of Agrealinrs, and Dr
Theodore Cooke Principal of the College of Science Poona  Ab an
informal meeting next day with thess gentlemen, Mr Elliot, acd Mr
Blumbhsi, Assistant Director of Agricnlturs, Bombay, we discusged the
genii:rn\ polats to which my attention would specially be directed during
my tour

On December 12th I travelled with Dr Cooke &0 Pogns, and there met Pooos, Dee 13,

Mr Howmaun Who had come over from England n order $o 1ntrodncs the
mechamesl ¢ cream separator nnd Englsh systems of butter-making
(pars 264} December 13th was apont i going over the Collsge of Science
(para. 520), and the Expenimentsl Farm (para 483) attached to tha Collegs
Returming to Bnmbag. I left sgan on the eveming of Dagember 14th for
Pachors, Mr Bhinbha: accompanyimg me Wa were mek at Pachora by
Mr P. R Mehts, a former student and diploma holder of Crrencester
College, mow the S tend the Bhad, B tal Farm
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Bhadgaon, Dee, I snepested the Bbadgson Farm (para 482) that dsy, eeeng the cold-
5 weather {rabs) crops, and the Mysore herd of cattle 1 left the following
moimng, baving recerved directions (o proceed at once to Calentta to meet
Bu Edward ank, Beoretary of the Iwmpenal Agriouliural Department
(oSt Dee beforshe wept on tonr Arrmved at Caleatta 1 gpeat from the 18th st

to the 22nd inst 1n_making * ' * officrals of
the Agricnltaral Departm ntatrres of
commercial houses more or } Excellency
the Viceroy (the Maiqus o . an Inter-
view, and 1 met also at . Wember of

Council for the Agrionltural Department, Colonel Ardagh, Prnvate
Secretary to_the Viceroy , Mr Harvey James, Mr Finucane, Director of
Agricnliure, Benga! Premdency, Dr W Kmng, Director of the Geologicat
Survey, Dr George King, Divector of tbe DBotanical Gardens, ir
Murr Mackenze Under Scorelary, Agriculiural Department, Gosernment
of Indin, Mr J E OOConor, of the Finencial Department, ss well as
Mr N Banetyiand Mr N G Mookeryee, of the Benga) Agrienlinral Departe
gsﬁt, two Natives who had previously been studests at Crrencester
ollege

Mesrss  Qetawins Steel & Co lindly gave me information m regerd to
the ase of mproved agmendtoral machinery, Mr Ross (Kelly & Co) asto
the trade sn and conditions of expmt of wheat and oil-seeds, Messss
Mackillican & Co and Messrs. Kilburn & Co as to the frade 1 bones and
other mauutes

Sir Edward Buck was at this time about to leave Calenits on atour in

s of the Nopth.VW-at - S3 A ee ek oot Agre, Gwaltor, sod

?:doro,to Borar, * lras Asthe Cawne

Em—e district, to - which Sir Edward

ad praviously serseo, he thought 1t would be of scvantags to me 3f I

sccompamed brw, and this I was very glad to do  Mr H. C Hill, then

Offioating Inspeetor General of Forests, was also of the parly The first

Cawagors, Dec halé was at Cawnpore, reached on Decamber 24th, and hers we met My P.
b Wraght, Collector of Cawapore, Mfr W B Wishart, Secretary Upper

s Chamber of Commerce, snd Mr Mubammad Husam, Assutant
Director of FLand Records and Agncultare, North-West Provinces and
Ondh  The greater part of the day was taken up m esamiming the
expeniments which were being tried on reclatming stertle sslty land
(usar) nt two dplueu near Cawnpore 'The fiest was the Jubir enclosure
{para 75), and the second the Amramau farm {para 75), A brief
visit was atso pard to the Cawnpore Experimental Farm (pars. $78),

Bilhaor Dee 28 vd ih_the evening wo pushed on to Milhaur, where we went into
1n cap, Dee SN For the next faw days we constantly shifted cur quarters, moving
Pt from village to village, and 1o the course of our march I was enabled to
get & ocapital view of the sgricalture of this district of the North-West

Provinces, and to gam from Sir Edward Buck much that was the result of

his_own experience as a dustrict cofficer in these parts The cold-weatber

{rabs} orops were Lben on the ground, jmcloding a good deal of wheat, snd

we elso went over large stretches of salt-destroyed plainy (wsar) land

Bendes thin, 1 had the opportunity of seeing, st the different halting places,

the willage records avd maps of the willage accountsnts (;mmuns, and of

learntng how the Land Kecord eystern was mawntaimed 1a these Pravinces

Awong the places 8t which we etopped were Atma, Sands, and Karcnagar

Qo the morning of December 23th f left the camp, and, 11 company with

Mr Mohammad Hasain, rode back to lilhanr, and thence went by traio to

Cawnpore, where 1 made a olose 1ospection of the Cawnpore Experimental

Guvopore Dee, T - e AT e YRR e by 08g) n".v:goﬂ to it Onthe
" . «  * » mewith him to Etawab, to

Etawh DM , i - . ming ravioe land along the
Aftparh, Dee 35 . - N - . "bFuel and Eogﬂer ll?)usé;e"
2h, \}81AS U ROU 131} wethen journeyed to Aligarh going, on December Slet,
1600+ 'ﬁ the Chherat Farm (parn §5), wh!eu we sy kheg axgenmenta which Mr

N thammad Hassin bad been candetiog on the reclamation of salty land
s, Jun 1o3 wrar). This Qone, we made & short atay at Agrs, sod 1 egam met St
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Elward Brek, anl travelled en wnh hom to Jbanw, W staged with My, sl Jen,
larg, {te Commuseioner of Jhansi, and esrly on the mormog of Janvary

4thset oot for 1 ekabas 1o order tago over some of the rocb  hully country

orerl ekirg Jbans, on which effirts at reclamition bal been msde  This

31 been dons by emtanlirg the land, and thus preventmng the rash of

water down the #'oping mde, the endesvour btas been made altoto grow

trees ana grats, aswell a8 to bold vp water for arngation parposes (pars

0}

From Jhaos we pawsd by rail ttrough the fertile Nerbodda Valley then lodors, San
teanng nich erops of whest and oil seeds, and on to Indore, whers web-¢
Lalted a dsy  We left oo the 6th ine'. for Akols, n DBerar, where we Avola, Jun
sgam met Mr H. G HIl I saw here the caltimtion on the yich black ¥=%
cotton-soil which abounds an these parts

From Akols we went, on Janoary Oth, to Poona, 1§ Bombay, and at Powna
rted company with Sir Edward Bock, lo proceeding to Myderabad,
whilst [ was to Journey on with Mr Hull towsrds Mysore and Coorg

Dunng a shorl balt at Poonn Iapun visited, on Jaouary 11th, the Poona Poons, Jun, 13
College, and 1n eompany with Mr Woodrow (the Professor of Agnioultase)
and r Dadina (the manager) the Poona Experimental arm  Tho same
eremng I started off wath Mr ILIl and Mr Dichinson (lately Deputy Cone
servator of the Coorg Forests) on a tour which wasto take me through the
Coorg Foreste, and to giva me some tdea of the worhing of a forest and of the
EICN TR IR La L erat Mam wiea 1 Watpppelled by rail through
! arwar, and Ilubli, wto
=' + o short stay liere, we fangators, Jan
ath 18t On the 16th we 13
. cwmp beng joined b{ Myaote, Jan 14,
- orests At Ilunsur I Munsor dan, 15,
. . . - v rument, and also the
- pars_ 163)  Our route
- - = en Torests, and taky § Coorg Forests,)
LI 4 - . Ibal a cspital oppor Jan 18-z3,
oo - v ., o+, the establubiment (f
plantationy, the spread of forests by the sccuring of batural reproducti o,
the system of protection by wmesna of fiee lmes, and the wmethoda of
exploiting timber  Teak (Zeclona grandss) and Honne (Plerccarpur mirsus
prum) were the most valuable treos grown as well 53 bamboos

From Mr Hill T heard a good desl about the Forest School at Delrn
Dun, where the native forest subordinates are traimed, and which T visted
ats laterdate We camped on the 16th at Mprkal, i the enstern zone of
the Hntugat Forest, and the followmg day rode into the middle zone Oun
the 18th wo passed into the Nalkem: Forest, and encamped at Nagerhols
Here I saw a sandal-wood plantation and, going on next day fnto tlo
ouddle and western zones of the Nalker: forests, we came across inatances
of the class of cultivation kuown as dumrs wlich 1s carried on by the
aboriginal forest tribes, the Karubars We encamped again at Nagerhold,
and passing on came on the 20th, to Karmad, and balted st Animame Bass:
Qrwmavt dget e oLl e e M + * way to which we passed

M tends, and acoompanzed
° . 2ad, 1n bullook carts to
'3 . smeet Mr R H Llhot
a . . he joarney was neither
@ streteh of country 1

. et Mr  Braithaupt, the
Sie L aly Lo W LU U LOTS Lolge Flauters’ Assomation, and was intro
duced by bim to & number of the planteraaround, they baving as 1t ohanced
met hers on the day of my vistt I waashown over eeveral plantations and
saw the picking of the crop and its prepsration for market bestdes which I
heard a great deal from the planters as to what were tbeir main require
ments and their experionce (pata. 362 ef seg) I wWas mort Bospitably

recesved and set comfortably on my way, renogmg Mercara on the morning

of Janualy 23rd  Here Colonel Clarke, Commissioner of Coorg, showed me ™™™ Junzy

Folybetts Jag,
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much kindnees and facilitated very grestly my rather dilieull procress
through the, to me, unkuown countey  After calhog on Mr W, § Sallivan,
I found my way on to e J § Trelswney, at Coover Cooly, where I stayed
the might On the 25th I poshed on throusgh Somawarpet and Sansvada
Sants {0 Koﬂhgat, halting there sud fung up wy quarters 1 a disosed
schoolroom Thevee, after much deffionlty, I saoceeded in gelling my
dnvers o take me 1ot Mysore termiory, and pashed ou {0 Sucrara
Saats  Here I pud a wiatt to 3fr Buteber, whose coffes plantations I
went over, aud then proceeded to Suklespoos, halting there for the mebt
The next moroing’s march {Jancary 27) brought me to my deatiation,
Barfchinhulls, Monjerabad  where Mr, Elliot met wme, and here I remarned
until February, 8rd  Under Mr Elliot g gmdines I wend over lus different
estates and gerghbouring omes eemng both the eoltivation and the pre-
patatron ¢f the coffee for sale (para 363) In thi way, and m_ long
on mafters Indizn it 1n general, Wy
time wes fully and profitably evgaged, and tho help Mr Elliot gave me
theg and since was stmply invalvable to me  On Februsry Brd Thed taleave,
& ded way of Chich dur end Kedur, the Sonthern Malmatis
Railway, and Bangalore to Madras, which I reached on February 5th. 4t
Medras I was meb by Mr © Benson, Asswstant Director of the Uepartment
of Lard Records and Agriealtnve, with whow T stayed His Excetlency
the Governo: {Lotd Connemars) gave me ivo iaterviews and I also had
others with the Hon Mr (cow Sir Henry) Stokes, aud the Hon Alr
Qarstin, the two Membera of Coavesl aleo with Mr H P Clogatoun,
Drector of the Depariment of Land Records and Agnenhure, Mr C A
Galton, Revenne Secwetsry, Mr J§ D Reey, Private Secretery to the
Goversor, Mr D Pazpean, Acteag Director of Pubhc Instruetion, Mr
C 6. Dovglas, Examimer of Forest Accounts, and Mr W Kiese, Achug
Prmoipal of the Badapet College In company with Mr Rees I visted the
Batdapet College and Farm on Pebroary 6ih (ému 523 and 488) Earlyon
the mormng of February 7th a conference was held st Mr Clogstoun's house, at
whieh, 10 sddition to Mr Clogstoun Mr Benson, Colonel Oloott and myself,
several of the leading native landowoary were present, among them {blnz
Mr § Sobramawa Iyer, Mr B Rsgunatha Row, snd Dr M fysswam:
Pilar, also Mz. P Rsjaratna Mudltar, and Mr ¢ K Sobba Row, Sob-
astistant Director of Agricolture In this way I wae enabled to get some
sdes of the most pressing uzeds of aghenltura 1o Soathern India, avd to
fearn an what respests its cirenmstances differed from those m the mors
northern parts I e*arted off the sama evemng with Mr DBenson on what
was to me B very iostruchive and enjoyable tour through some of the
Qistracts 10 the soothets pack of Madras  Leaving Madras, we arnved oo
the mornsny of Febroary 8th at Slasals (Tm{m), sfter crossmg the
Coleroon nver and coming upon the Tanjore defta, whera riea was the
principal evop then prowing At Shiyah we were wel by Jr € Sadanagagam
Mudlier, who took ux aver his eatate snd shawed 0s tha niaa enltivation
wpon 3t (para  817), and luis well cared-for bullocks awd improved iron
plaaghs (pars 281} Ta the eremmpy we cooboued ony pourney by truin,
emeiog  cext  mormeng at Madora  Mr Ramacsbbs Alyan, and A,
Tillavaysgam Pillss, the Deputy Collector, the Mayor of the Mumeipality,
and other gentlemen met na aand drove us to the farm whih formerly
belonged to the Madera Farmeyrs' Clob (psra 489), but of whuch only the
fary-faming portion  was mmntamed  Hers onr hosts bad  collected |
a nomber of the enburdinate revenme officials and of the leading rasyate,
and with the aid of an inferproter we bad a lorg and, to me wost
or rather cont Samar gath of this
kind were held stother ltoyg;mg placea dnrm§ tha tour, and v this way I
was enabled to get much nformstion  Mr Denson also bad arranped for
represontative men to come np from same of the move distast peris, such
8s Tynnevelly which, for want of time, X wax unable fo vist mysell
We loft Madura in fhe eveming, and, passng by Trechinopoly, traversed
the valley of the Canvers until, gradua iy rutng fo the hoghor proand, we
Teach o, whers scil and collivation began ta slter Chanprag bere
oa to the Mademr Radwny, we continued to rso unhil we ame in tha
sftevooon el February 10th, fo Mangelsm (Avenashy Rond)*in the
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Colmbatore disinet  Te wero faken to ses the “grrden™ (i pyief 1o

wolls) cultivation, and the wystem of encloung fields wiy NJI:'rv,.,

210) Going onto Avemashi aaelf, we were shown Beteline yarter o

he folding of sheep and gosts on the land (pars. 120), the o4* e o

mud feom tank beds (para 132), the growing of peremetal getoy (g0

998), the wannlacture of silipetre (nilre) (para 133), avd the tever o
Counbatore sheep. Late in the evening of February 111h we it £yoens

and, white Mr Benson went irect to Salem Y otruck off alore to oo

ofliom, and thenee drove up the Ml lo Dotsesmunnd, teachicg 4o fors o

WL station on the worniae of the 12th mel T Was Golorturate by g o inee
fndmg Mr Lawson, the Dovernment Botasmt, o residence, bt [ we 3y ** ¢ ¢
D. fooper, the Government Quicologrt, snd also \h]]o,.q.,.,ml ¥orrm

who |o|rmengnad denl sbout fen gromng m the desighernins (rarne 2o

snd 858) The nest mormag Me Hooper took me over the Govprrems
ctachona olsntations and sfores, and slso over the Dodabetts Tos Ferqr, 1

left Oofassmund on the eremng of the 1Bth, snd joned My, Lers, .

Salem oo the 14th  Troparstions were then beng made for sn Agrieriineg tome 1.
Show that was shortly 0 bo held here  Mr Benson and T drove ot gonee *
10 miles fnto the country ard saw the eultrvation both on uzier pa o

("dny ™) lnd and on thel wrizated from “tanks” and that wytreqs

by wells (* garden  land)  Mullets, tobncoo, mugarecans, and many kind, o
vegotables were promment otops, and bere 1 eaw the oldfurhioned woot,,,
snpar-mlls at work (pars 287} On onr way back I went to gy p

Hooper Deputy Conserrator of Forests, and hed ¢ conversstion wah § w
apon the admimstration of forests i1n Madmne The same evening 1 g4;

Salew and returned to Madras on Febroary 15th, whers I vaid 5 seopg

wist to_the Baudapet Collegs and had an interview with Mr Kiens, g1, ¥otow 4,
actiag Prioeipal, after which T Bsceltency the Goversor gave wmy 32"
secand audience  ‘Tha vext day I wated the Hon. My Stokes snd aglees

uently Mr Van Gaesel, the Chemical Examiner of Madras, Jearing fy

the eveniag fir Bombag, en route for Bangor 1a fhe Centrsl Proviaser,

where [ was to meet Mr J B Fualler Commissioner of Sottlements 4
Agnenltore, Contral Provmees The first porbion of the jonrney foal g4

through 1o Bellary and Rachar dustricts, and T arnived at Bombay on §) ¢ b ¢
moraing of Febraary 18th T employed the day 1 interviewmng commernyt ¥ *
men 10 Bombay and 1n getting from them informatton s to the cond tinmg
of the trade 1 wheat (para. 378 ef se7), ol sceds (para 988),

cotton (rae,
338), feeding cakes (para 127) bones (para 142}, snd otbor monures, oy
well T * 0~ T met Mr Tohn Marelyy
Fecre . ce Mostrs Fiolag, Mufe 4
Co,1 ' In the evening T left agaly
gomg * which wos reached on fhe fayy,,
morm T ot ' »d 1 camp on the 2at, ang e

nd a orest desl of it cqy.
. 2l the morning of
Tnecessive ategren ywq
. Setilement Offiger,
. were wheat, lmseed',

. - " usda soquainted with
the aystemns of Lland Ulsssincation and of Lana bettlemen! {pars 44

adopted 1n these Provinces and T examined 1 many places the work an
mt}): of the Vo .o ‘ -
and distriet 1«

2ith, alter g] -

to now we bhau Leen guins OVEL Bly bOOK st D1 the Saupor distriet

but on the 25th we orossed on to the redder sorl of the Vmﬁby:u sand.
stono formation, and arnved at Dawoh on the evening of February 27th Dawos,y,
1 took leavp of Mr Foller the meat morming and poshed on to Jubbul Jubaigw
pore Here 1 called wpon Mr Liadsay Nall Diwisonal Comeussioner, 3ureh1
and Colonel Van Someren, Conservator of Forests In the evening I left Hlsbatas,
for Allababad, arriving at the Jatter Klsce on the morning of 3arch 213 | %
1 wede the scquantance bere of (the late}) Mr 8 A. Hill, of the Muix
College, one of the few sctentific chemsts sent oot from Eogland to
Indm, 1hadaleng conversation with Mr Hill relatire to the postion of '

N
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scientific men (pars 436) and the prospects of Natiee students becomyn;
workers 1t ohemical sefemee (para 423) The same evemng I travell
dowards Cawnpore, came there next morping, and went out to the Cawnpore
Bxperimental Farm (pars_478) The corn crops were at this time nearly
npe 3r J F Duthie, Durector of Dotany for Northern India, joined wa
in the evening, and next maorntag ve went together to the Cawnpors Famm,
whero 1 made the acquamtance of Mr T W Holderness, Direotor of the
Degmrtment of Land Records and Agniculture, North-West Proviaces
sud Oudk  We diove ont to the Juhi Reserve and the Amramsu Famm
tosee the cxpermments corrred out on the reclamation of sterile salty land
{«ear) (pars 75} In the eveming Mr Dathie and I loft for Algarh,
where, on 5th Msrch, we carefully inspected the Chherat harm (para 75),
and on 6th March the Gursikran Farm (para 75), at both of -vhieh places
experimonts on eslty lands (ws47) reclamation were being condueted on
& iarge soole, and were kept under botauseal obserration by Mr, Duthie
On 7th March we left Aliyath, Mr Dnihre going to Sabaranpnr and I
to Meerut I called on Mr Whiteway, the Collector, and in the after-
noon was driven ont to see the #plendid market garden culfivation carrted
op sround the uty by the JAt, Lodba, and Bans castes (pars 149) [ alwo
was showa over t{e farm belooging to Rar Bshader Deb: Swgh, wiich
was formerly an Expemmental Farm of the Agnienltursl Departmest of
B AECCN L NP PV ~* Mudh, and on which improved son ploughs
The next mormog I drove on to the Baboo-
where there1s an Army Remount Depdt,
10me are carmied on  Captam Goad, Asast-
sant Depsrtment, toak me aver the Ilepdt
and Farm, and sbowed me the horses and the methods of sulttvation em-
ployed, such as the growing of oats und lucerne, plonghing with ron ploughs
drawn by horses mstead of ballocks, and the working of wells by horses
Leaving Hapar on the moruwg of 9th March, I retursed to Meernt, and
then weni on to Delhy, where I spent s day seeing ‘he amights, and left
sgaa on the mornmg of the 11b for Sabaranpur Arnved there, I met
Mr Untbie and also Mr Patterson, the Collector On_12th Varch Mr
Gollan, the Superintendent, took me over the Sabaranpur Botanteal Gardens
{pars 479) anl g the afternoon we wont to the Saharsppur Agriculturs]
Show {para, §41), which was epecially mietesting to me as bemng the first
of ¢he hand I had seew i India Ay the snvitation of Colone) Dean,
Buperintendent of the Army Remount Dep: T eaw tbe Saharanp
Depdt on the mornwng of the 13th, the horses bere bewng prmaipally
Austialian horses (” Walers ) moported for the nse of wmediom cavalry
and feld artillery Colonel Dean also drove me over the adjoming farm,
Incerne and eats, ad at Hapur being largely grown After this I posted
from Saharsppur to Dehra Dun, reachmg tle lstter 1o the evemuog, and
gotag to My P Fernandez, then Deputy Director of the Fosest Schont
e next mormng X called on Colonel Bailey, the Director, and ehortl
afterwards Mr H © Hill, Oficating lnspector General of Foreste, Arnvodv
The sessiona} essmmations of the Forest School were in progress at
this tsme, and as these wers 13v6 toce ones I took the opportumty afforded
me of sttepdipg them, and of Ascertatming in some measure whai the
standard of teaching attamed i the Forest Schoo) was {pars 526), Mr
€ Bagshsw, Conservator of Forests, Central Curcle, North.West ‘Proy-
smees, {the Jate) My W E D Arcy, Assutant Inspecior General of Forests,
Mr L Mercer, Deputy Contervator (Dehra Dun district), and Mr A
Bmytbies_ In:troetor of the Fovest zchool, were present, m addibion to
Colonel Buley, Mr ll, Mr Pernandez, and myself I attended the
exam;pation for four suceessive days, and was allowed to quéstion a rumber
of the candidstes in chenustry and in vegetable morphology (psea 626)

1 alea went over the scheol buildings, chemical laboratory and museams
N Gto Ay 68t WaeL ¥ Yabh Nbey sene bask to Batamopar, and
. . . =t e bgnw was

LI - .- - =+ . heZ20th, sod
. -, . . . =« the \oseam
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and Herbaniom and beng {aken by Mr Gollan to soo the cultivation of the
ne chbaathood, which was lIsrgely marketesrdentng of a high class the cults
Yators being prineipally Bfnis” At Eaharanper I mot Mr Ueoson, the District
Judge, at whong houze I was staying, and who was brother of the Assstant
Ihrector of Agricalture, Madras, also Mr W Ward South Executive Engineer,
Eastern Jumna Canal, from whom I learnt much about the irricaticn systens
of the Notth West I'rovinces On Zith March, at Mr Ward Smithe
siggeation Ll = ¢ T me Twaf P

Mr hing the E '
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mstant 3 18 t was paid to the Jampur kstate, Moupuie, then wblaguu vy sl yior pore

H Abbot*, and here Mr Wishart and I stayed a coupls of days, roturnmy to Aprifs—~b

Mozufierpore on the evening of the Sth  On the 1lth instunt we went to

sco the Bhicanpor factory sud estato of Mr G R cbardson compnsng, 1 gy oo pq,

all 7000 ncres  In tho evemung I set off alone to make my way to Fnpn \prij1]

an the Dorbbanga distriet which I renshed nest dng after rn‘lmg' 39 n,ules 2ape o
T, - ha Tma yproaz o1
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at Mr J J Macleod s estate (Tall Se:xk of HNatire studentsl 'l;:-:f!:““\
spent two days bere, and raw the coliivation Ype same OveRIE Covopore
Iying factones on the estate were vasted, ey west omb 1o the ":;e}a):ly
bohrab (Mr H Apperley) Oo the sfiemooiys were at this tw® 3 w8
Motzhats, whese on the fofowing day there was Northors ladia, 308
Leght Horss  Hese agrun 1 met a Jatge number h
disiricts pround, ss well sy Mr W.) Blytk,
enginesr  From Motrhart wa went oo the evemng Farw
and stopped_at My Wyatt’s fsctory  Osn  the 18thg the A_mramaﬂl hmi
Mr W B Hudson s at Heersba, nud went over his of atemhy sal t{ fisech
followiny, leavingin the cvemng for Bara (Mr 1 st for A\ar)'
to Debeen, whese I pirted company with My Machgat katm {pacd h:zs'
and pard another short Tisit to Mesars Thomzon and Myldth of whick % 2
of the 21st T took the tram to Allsbabad, and, sryvrog thelg eondected @
met Mr A 3 Hughes, Sepervsing Maonwipal Engmeer, Ab:
soces and Oudk 1t bad been arram,ed, with the consent of
of Tadis, that 1 ghould vast certas towns 1a the North-Hest Pr
1t was proposed to tutrodoce mow water sapphes and sewerpge s380 ©
I was to repot upon these from g cbemwn? aod agnculterst posnt o oy
1 had orsgrnally mtended to mabe a short tour 1n the Punjeb atler my zetol
from lishoof, but I found the ecasom too far advanced 1o parmii of fhas, the
cold s2ason {rabi) atops bemg alresdy off the lnd  Comseguently ¥ adopted
the alternative  plan ard wimted o succession  Allababad * Cawnyopd®
Bemares md lstly Nain Tol At Allsbabad on Aprad 221d in comppPute
with Mr £ hes, I saw the new waterworks then in course of consiruof®et”
Ia tieniternoon I was shawn over the Allabibad Gusss Farm by Collepdt
Mamotd of the Commmunnat Dapartroent (paro. 216 of ce7 ), aod be explangin®
to me the aystors on which the Furm 18 worked  Crass wasthsn beur g enl
end pab inte silos (para 22%) On thy merning of the 23rd I examined
with Mr Edsoonson, the samtary officer, the spatem of fown-tleansing the
tronching of night-soil upon land at Futtepore Bichwra (pars 148), some hitle
lstance ont of the tows, and another site st Naws whseh 1t was propesed fo
utinse for a sowsge faxm At Allahsbad 1 mer agmn Mr § A Hifl, sl
MNr F W Porter, the {olector, sad Br Hall Scpecnteadent of the Gaal
1 wentwith Mr Hughes on the morning of the 2ithto ees the puwmpiog
station and new widaks from the Jumms  After this I feft Allababad aud
travasfed with Caplatn ¥ € Ohaprona to Blazwan on the East Ti dan Badway,
{roms which place ms droveon the Cajtam Chspwans Estale ab Bit erosung
the Ganges chortly bafora soming to our destiustion  The Estatersan the
Province of Oudd, and compuses sbout 13,000 acres mtusted along the bunka
of theGanges  Here X svw bow Captain Chapmen, by making a vast exwbanks
ment as d keeping ont the Ghnges, a3 well 83 by drmoing and pumpiog  had
deld 31 it A g a Jasge amount of land thai was
formerty a Lake (para 71)  The elewn plonph was then atwork ona yortion
sti)} noreclarmad fpars 981) A good dexl o2 savine Jand was also reclmwed
by tesrating and by keeping back sarface fow of water (para 70) Twodsys
wese spent bere 15 mithg over the property and seeng the willsger melodad
mrtand also st eir caltivation I travelled to Cawnpore on the evening of
the 26th Aprd, and pot up at Mr Wishark's  The vexi moming I went wild
Nr Wishask to the Ba. i, and took samples of wheat, the different smpunties
1 vhieh wete subsoquently separsted ont for me and detormised 1 Me v
Wishast o affce {para 834 W‘; then fravo to the cranlmlis sad saw the
plat« £ land called  Buck Satub’s viltaga,” on wiich Kidebh: cultivators tse
the town tefuse and afterthut to otherfand ontarde Cawspors where mghts
soal was bewog trenched (para 140),

o

the after
arried
slse

On the 28th T went over soms cotfon milfs and on the 23%h inspected,
with Mty Hiuees, the proposel intake of water from the Ganges, afier which
f met Mr Yealter Butler (enowesr), My F N Weght (the Cullestor), Major
Eaddeley, of tbe Ariay Hacness Factorvr, De Cordon (el eurgeon), aad
Me ¥ Rogera {enginedr) 1tha nest _day Mr G I Allen took me over
Wessre Conper, Allen & Ca's Army Yoot Faetors, and then 2 went on 12
the Cawnpere Expenmentsl Farm® The next dey, after nepecting the site
for a projored sewa e farm Magor 1 sddelay dook me to seo the Avmy Hamess
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uod g}m':‘z';‘m':‘?zh“:‘:f 1‘1‘\"!‘ bDslonel Worsley and T watked over the Cnnlof’:-
A M T

®Y 211) Oc May 2nd I mot Mr
orth-Weat  Provinces

- o Lucknow, I going on
- fmgmcefl and m:]de:e §'en;m ey
- MWAILEWULLS, ok b Lo of mo, and wa visited the ¥~
of 'b_‘;wt“d‘h“";'ghf?"%a Gangs, and on the following day the land
M Rt bo Faneat ‘Pt for the Pargoso of 8 mewage farm At Donsres I
Bead worlra of the Oug e of Mr  Adaws, tho Comumsioner, Mr  James
i rtedrml b e ]'“nml Mr W Venis, analyst to the Mumerpality From

° o theeansl Con May Gth, to Lucknow, where I mot Dr  Fubrer, Lucknow, May

et wrk Uy e 0w Aoty and 3 5 gt o e Aol
and lastly over, tln;l . N )
Rark, and took ¢y ' -0 :
and thenoe into G/ Se e . '

ihe 20th 1 ye Azt - -

Lucknow P
with - Malnt Ta) M
d.‘f(' we With w Jualnt sl May

{i' ernoon of Ma, .

met a number of tke officlals of the North West Goversment, and had many
{ oteresting soterviews Among these I would mention one with His Honour
N the Lientenant Governor (Sir Auc‘LIml' Col‘n'r:), aod sa:er;l‘mty Me T

12WW. Holderness (Duector of the ™+ her,
-;-\1*{’ T H Wickes (chief engin . and
GoanE A J. Hugbes Toaddition, * 3
. "Woodburn (Chief Sectetary to also
TerMr, £ Smeaton (Financial Secrotary to uoserument), Mr v, v vounell

(Secretary, DBoard of Jlevenue), Colonel Thomasen, Colonel Harrson
(chief engineer, Irrigatior Branch, North West Provinces and Qudh), Dr
Richardson (Inspector General of Cimit Hospitals), and Dr G Hutcheson
(Bvmtars Commiesioner) Duncg my stay I was the guest of Mr W J
Wilson, whose expemence 1n jrrigation 28 well as 1a expenimental work
on reclamation of salty Innd (usar), and on the establishment of “Fael snd
Fodder l'eseﬂes, was of great B‘dvnnlnge tome Alr A AGA::ll:‘Lsupérvxs"'g

eng
sta . . N .
Ve .
exa .
disy . .
L e ** chool-
oo to
= edby
" next
. o1 o
- ployed simin May 19

this mterval 10 putting together the notes I bLad taken dmimg my tour, in
readimg Settlement aud other Reports of tho districts I 1ad viated as well
ns the priacipal Government papers upon subjects with which my inquiry
was more specinlly concerned 1 bad also the opportumity of meeting a
sumber of the high officials of Gavernment ail of whom Tecerved me most
kindly and gave mo much ssuistance His Excellency the Viceroy espe-
cnlly showed much ioterest m the matter of my imquiry, and gave me
renewed mterviews The Members of Council, Sir David Barbour, Sir George
Chesnay Sit Chatles Elliott, the Hon Mr Hutehing aod Eir James Lyall
also allowed me to discuss with them the views I had formed Among
other officials wlom [ met and by whose experiopce 1 benefited greatly,
wete the” v~ T ;

taal De

Badeoce . .
Agricultn

Tames M . .
of Aomie . .

(Coramea . .

Departme . . .
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helped ms n every way he could Before lesving for my seeond four, I
drew ap my general conclusions sn the form of “Prelimimary Notes,” whieh
were printed and lated, avd sub ly @ d ot the Agronliura}
Conference 1a the followrgg Ootober

Becont Tour Second Tour, July 14th to Sept. 12th 1890,

Stunta, Jaty 34 Just after the raws had sat 1a I started off agam on my travels, and
misy J007 38 Jeaving Sunla ov July 14th 1o company with Dr Heodley, of Jeypore,
made ry way agam to'the platns  Passing by way of Delhs, we srrived on

[ Here I had an agneoitural talk with

Jeyporo, Jat
Trrge Jalr W ' e Jeypore State, s Bahador Ramtes
) . seemng, under Dv Hendley’s guidance,
. ' ' -
- .
. [ ) \
Apmedabad, . .
July 2020 - -
oot 3y - . ..

N ,
%omed by Mr Kacberao Jadhavs, a Native in the servite of the Gaekear of
avoda and formerly a_etudent at Cirencester College Wa were met at
Mndiad by Rar Bahadur Becherdas Viharidas Desar, s leatiog agnicgltunst,
R I S T T

1 A v~ the Seeretary of
t ' T e 10 the {own
. we went $o the
- . Mr Becherdase
- » « fivaton of the

- 40) aod with

- - featores We

slso vieted bere a hospitsl (Fiojrapol) 10r dieabiett sud aying cattle  The

same evemng wo left for Paroda, and stayed theve wath Mr F A I

!r;ua., Jary 7 " ~ S el ATl ciaem e gpa ot awas tha
x ' "
‘ L LI '

1
1
' . . e . '

[ ' s -,
fir Harry Prendergast, and Mr W. 8 Prce, sspennfendent of the
» o1 ﬂ’---- - g'-nt’nreul 1z we left, and travelled to fal har, in the
= we drove to Mihmn Here we saw the splendad

= prowing of sugar-cane, plartams, mioger, Befels

ative erops (para 119), beardes the system of seeds

19 rdb (yara  187), for mce and mmilet (ndgli)

met Mr Dbondo Vinayek Dandekar, a leading

twded proprietor, Mt Padmaker Narayon, Mamlatdar of Mshim, and
many pthers  Ja tle nfternoon we drove bick to Palgbar, aad theace by
teain to Bowbay The nest dsy I called on Mr Johy Marshall, of the
Chamber of Commerce, and bad a long talk with im on the sebyect of
nheatcleaning (psta. 876 et se.), and ol seed cleaning {para 938} azd
upon the trade 1o cotton {para. 335} From Messrs Croft Wells & Co
I'gatlered inforwation on the collectzon and esport of bomes (para 112)
Irom Mesars Volkart Broil era pn trade 10 cotion, booes, and imanures, sod
from Alessrs Glads & Co, on the mannfectore end trude 3o oilcakes
(prma 127). Ob the 20th inst, we went 00 to Poora, I Jeaving the others
Joo. gty &t hirkee nolwas tobe Hiis Lxeclleney the Governor's (Lord ffarnis) gnest
st Ganesh Khind  Mr Lee-VWarner, Folitieal Secrelary to Goreromant,

Brubay I
Prmbar uly
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was also staying at Ganesh Khind at the time With Mr. Oranne I went
over the Ganesh Khind Gardens (1ara 49G) and on July 28th drove
with him and Mr 3liddleton to Mundwa, a fow inlles ont of Poona, to see
the angar-cane and other oultivation of the district which 11 carried on by
canal irngation and Vhe use of might-suil (poudretic) (para. 140). We also
went over a distillery where wpinit 19 made from the fruit of the Afakua
tree  In the aftern on I met at the offics of the D.partment of Land
Records and Agrioul ure Nz Bhimbhat, the Asatstant Director, and later on
we Leld a conference with the puncipal landawners, agneolturnsts, and
nativs officials of Poona Among those present, besides Alr Ozanne, Mr,
Middlelon, Mr Bhiabhsi, and myaself, were Ra: Dahadur Mahdeo Govind
Ranade (Judge nnder the Decoun 1elief Act), HRai Bahador Yeshiwant
Moreshwar he lkar (Onental Tuterpreter to the Government), Mr Dombji
D dge ID, lams of Daomg A Bk e a o F Do

[T . .
s b * s N roae
" ' N P . . - .
. . . .
- . . N .
.o 1.t . . Batgaum July
P e s - . . f 2030
T e RN "

Cre e . e e
Doputy Collector, the Fon Gahrshitapa Virbasapa, we beard of tba success
which” bad attended the efforts to popularise the system of Governuent
Advsnces (facraes) for agricultursl purpo<es (para, 109) Noxt day we
inspected the farm attached to the Agrioultural Class of the High School
(para 522), and then went to see the warket gardening around the town At
noon we left for Bellary, pasuing en roufs Dhdrwar, Gadag, and Hubh At
Bellary, wh = ~ o4 = ab - oeerleaZwe o, b

Mudhar m = ' . . .
pricly pec
on his ests . . . .
(pars 143 (s - .
jrogation - .
Tong here, -
Mr C H( . .
" .
' - .
. s .
. . '
1 . . " - Hympl Aug T,
" [ . . b Bijapur, Aug.
N - . 28
. . " - Poons ATg &
T .o - Kaan, dog 6

LUk UNALS UL Lue Nasih GisLiL ARU Bupliled AL SEALPULL  L5e18 WE Saw
nuore Tice snd millet (ndgls) cultivation, some of it by the seed bed systens catled
#ab, there being no 1rmgstion, but mmply very beavy ramfall, Buffaloss were
hero the plough catils (pars 260) 1lu the ‘evenjug we took the trainagain
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ond reacbod Pachora on the morming of 6th Auznst gowg ou thenee to_the
Bhodssom ASE Bhadgsoa Parm which we rawhed afber crossing four different cavers , these
were then ym fiood, and presented conuiderable difficulty to our yassage
Arrived ab the Luremt we went carefully over 1t (pwa 433}, ecerng then
the rainy sevson (AAarf) erops, Just 83 on my previows wimt I had seen
the cold worther (rads) erops We slso saw tie herd of Mysore cattle
{pata 2.5), the format on of a Zabul (Acacse aralica) plintation (pws 187),
and the mak ny of miage fpara 226)  The vext day we left, and, after visiung
a catton clesning {ginning) factory en route, ot Pachora I parted company
Nsgrar vy with Mr Qzonne and Mr Middleton Taking the irain on to Magpur, {
»=10 arnved there 01 the morming of the Sth and went to Mr J B Fuller's,
where Lstaged thisand the nest two dags At Nagpar I had an interview
with Mr (" ow Sir Alexander) Mackenzie the Chief Commiss onar, and among
others ¥ met and discussed agricultural matters with Mr F Ned (Jndieal
Commiss ones), My A Manro (Director of Publie Instraetion), Oilo el Vau
fo erenand Mr P T Thompson (Conervators of Forests) and Colonal Seolt
Bir Fuller took me over toe Nagpur Expeuumental Ferm (&um 450) the
. wauagement of which 15 3n the hands of Mr Mahalaxmivala  After this,
we imspected the Agnoultoral Cliss and moseom (paro 5243 Alr Joshi,
formerly a Poona studant, being teasher of agricnltare At otber frmes we
visited the plots of Jand enltivated by the stadents of the Agnealtural Class,
ond also thoe land dutside the town where fhe mght soi! and town refuse ave
ubihsed by the Zdehkis and ather cultieators who hare followed their example
(para 148} Oo the eveming of Angust 10th Tleft Nagpur for Caleotta At
Allshabsd T met Mr A J Hughes Supervising Mamoipal Engineer, Northe
West Piovinces and travelled part of ths way with bim, heanng fiom him
what bsd been done in furthersnce of the éamtary schewmes we had discussed
before 1L was now the middle of the miny seasen and a great part of the
{ylousts, g distnet passed throogh was covered mith water Arnving at Calentts on the
morning of the 13th I speat the day with Mr Fuuveaae, Direcfer of Land
Pecords and Agniculivre, Dengal and 1o the evemng seb off with himend
Mr P Nolan Revenue Secrotary for a short four jn Eastern Bengal 1The
ixam tooh ©s aa far as Goal Dr Cownrs, deat of )
travelhing with 03 At Goalundo wa emborled on the steamer for Serajgunge,
and durmg the ssil up the Drahmapootra niver we saw the numerous villages
on the sslands dotted nbout on the nver or along 1ts banks, together wsth thesy
nioe and jute cultivation (paea 374) At Serajgauge, Mr Cutbbert Macdonell,
Berslgunga manacer of the Berajguogs Jute Mille, and his asastant Mr Ogbouvroa, wet
Avs 1337 s and took us off m thesrsteam isunch fo ther house e stayed here
antil the 17th, and met Mr Andrew Haumab, Mr § Gowan, and other jute
commsmon-agents On the 15th instant we took s loog tnp of abont 30
mles in the steam laanch ta Solanga gotng up the strcams then mterseoting
the contry and noting the jute and sice growing everswhera along the banks
On the 16th we eaw over the Serygunge Jute Malls, and 1n the afterncon
Mr Finncane and I went about 10 a boat and called at seversl of the tlands
for the purposo of seaing how tha cultivat on was carned on  na well as the
preparation of the yate and 1ts packunyg for market  On the 17th wo loft Sexage
Calentls dog  gunge, snd returned to Calontta on the 16th  Thesrmeefterncon 1 went with
Bhed v “Finueaus 10 anspect the Seobpore Expenmental Farm (para 403) avd
met hero Mr Buavo and Be Faneryt of the Henza} Agnonitural Departwent
The dag follawing I bad n lnterview with Me R “Blachyoden, Seoretary
of 1ha Agnicalioral and Horticaltural Somely of lndu, 12 relabion to the
eoming of a chemari to India to enquire o problems conneoted with the
enlhymtion and rzanofactues of tea(pwea 301} In the evemng Mr Nolan
Damrson aog Mr Francane, and 1left for Damrson, whera we werg to meat Hin Honour
4 tha Licatenant Governor of Dengal, 8ir Stecart Dagley then on toar
Tbis we did, and with Hys Hosonr went round to sos the school, hospital,
musenmn, and _other pliger, subeeguently mecting sgan at a dinmer
gven In the Lieutennst-Goyernors honour Amosg the party were Mr
Q G, Stevens Officiating Chef Secrefary fo Government Mr. W hemble,
Qpam Azent Banlrpur, Mc J Charles, Jadgo of Shahabad, and Me
3 Deromd Offcrating Collector, Shababad On the 21st we went over the
Domracn  Frpevioestsl Farm with Mr Paw {para 402, sod snbsos
quently had ‘an interview with the Maharapsh of Dumraon and #az
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Daladur Jat Prakash Lal the manager of the Dumraon Fetate( Ray) In thoe
sfterncon Mr Fioncine acd Ileft Mr Nolinand theoll ets and ercssed the
Ganges at Maokameh, proceeding into Tirhoot for a short tour theroin order to
teo the manufscture of mdigo (para 819 e first went to Dara, and
drove to Mr W, I Mudsan s ot Seorahs, where we arnved on the mornmg seepats,
of Angust 2200 1 wans just 1n time to mee the cutting and steeping of the Aug 32-23.
indigo plant, and the subsequent preparation of the dye in its diferent
otages  Leaving Scerals or tlo 23rd we went on to Motiham, and stayed ottt ari,
with Me W U DBlsth, the Collector Here I met agan My Apperley ‘vg 23
anl Mr Seeley  On tle morning following we went with \Ir Elyth by
train to Dettiah and  were the guests of Mr 1 M Giblon, manager Nottinh,
of the Fettiah Istates Ihe conntry here was much flooded, but wo eaw 49
the cultivatton a9 fir as wo eould and I had much interesting conversa-
tion with Mr Gibbon The following morning we left ngun, and at
Alotihart T endel my tour with Mr, Finncane, and preeceded aloue to
Allababad, which 1 reached on Angust 26th, Here T winted Mr § A Allahatad,
ID anl Ciptun F € Chapman, and went over the Allabatad Graea A% 2¢
Farm again with Captain Hallowes and Sergeint Mengher (para 215;.
large quantity of mlage was beaing male at the timo ( para 22¢
took tle nght tram to Cawnpore, and, 8rnving there on the 27th I cawupore,
drove to the Esxperimental Fam and made snother inspection of 1t Av8 2
with Mr Lachman Parshdd, the rersonn‘ assistant to the dnrector After
calling eo Mr Winbart I left again for Thusar, wheison the 28thiast T
waa to meet Mr F, A, DPoberteon, Director of Land Records and Agri-
cultore, Punjab, and to moke, under bis gmdanco, a short tonr n the Punjb

daly arrived at Thssar and met Mr Robertron, wo both staying with
Coptain  Marrett, Supenntendent of the Hissar Cattle Iarm  On  the Duer
morming of the 20th Captain Marrett droye us over the Grass Farm for some & & 20-30
10 miles to Khaiwrwan, where we eaw the different herds of cattle hept on
the farm (sco para_25%) On our relurn we found Colonel Patch (Com.
musary General, Northern Circle, Bengal) and Captan (now Major)
Wirgste (Special Forave OfScer), and had & conversation upon the aystem
of Grass Farms (pare 215) W then went over the Home Farm, and saw
the young stock, as also the growing of Incerne and other green crops .
(para 230), and the makingof silage (varas 224, 226) Next day we met
BMr A Anderson (Deputy Commissioner) and went with hia to sse the
coltivation of the nezghbonrhood, both on eanal irngated snd on umirngated
(“dry’ )land  Later on we visited the sheep and goat-brecding Farm (para
270), andleft in the eveming for Ferozepore, armving there early on August Ferozepore
8lst Mr E B Frincs (Deputy Commissioner) tooh charge of ns, nad AvS Si-Sept
drove us round to gee the cultivation near the town, as well as the system
of omadation canals (para 92) On September lst we drove out towards
Ludhiaoa, and eaw ssveral illages where the cultisation was mamly carried
on bymen of the Jat caste In the afternoon we left for Changa Mlanga Changa Mangs
and pat np at the Forest bungalow Mr A. V Munro, Asmstant Con. Sert 2
servator, sod Ir Faml Dm, Scb assistant Conservator, took us over the
“reserves (paras 177, 221) and grass rums (ruide), as also o the more
diatant ruid Jelleke

In the evening we took the tiam to Maultan, and got there early on sruten seps 3
Septewber 8rd, gowg to the Deputy Commissioners, Mr H €. Cooksn
Ir Cookson drove mo round the town, showing me the cultivation and the

" Pt

wundation eanala {r. NP A1 &= wéaehoe can dle s arts, Where,
smong other thing « cording to the
nstive method O . . * th (Executive
Engineer, Si1dboa . and then rade oyt ga
out to see the systen willages which Sept 4

Ead been established along the Sidbnai Canal mince the latter had been
bronght to the dutnict (para 86) Previous to this onlya small part of
the ares bad been under cultivation On the morumg of September Bih
BMr Cookson and Br Smith retorned to Multan, and I contnmed my
Jourzey with Mr Robertson to Labore, Montgomery beisg passed on the

On the Gth mst Mr A V Muoro met us sgam, and took us over

way
tho Shabdara plantation (pira 177), a bttle ovtside Lahore  After thys 22" SF 6

/

/
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we went to the viterlaary school, dispemsaty, and hospital, and gaw the

stallions of the Horss-breedins fepartment which are Lept here ( purs 260)
Statting off agan ta the eventag by trswp, Mr Hobertson aul I reaced
g:é;-*,“‘“»"’ Gnyst (Punjab), and wers met by Mr E B Steudwse, Depity Coms
* munoncr, and formerly Durector of Agnicultare, Purpsh, and by Cuptata
Davies, Settlement Colleator. The followiog morsing we rods ont and saw
the ciops, bere mostly srigsled from wells  We passed slso Iirge tracts
of land flooded with st Srom the mouotun stresms snd ehovels, sod

Wwhich form the mch wheal growiog stretches of these parts {pam 13%)

Splendid eattle, which csme originally from Humsar, were sees here (pars

254}, and thero was alsoa Depdt of the Horse breeding Depariment {pars
Mhan Mir, 289} We left Gujidt at mgdt, avd arnved nest wormog st Mian My,
Fept, & where we balted fo see cae of the military Grass Farma  The ove we
visited war rulh Tersb, sud the ygrass was then besg cuf, and a grest desl
was bang packed intoass dugin tha gronnd (pura £39). From here we
Amretisr went on to Amnisar, sod becams the guests of Me L. A, Grant, Deputly
* pt, 89 Commusoner Ay, Grant ook us 1n the afferncon to see the tows, its
temples, ete, and slso the system of town sanrlstion a successiolly adoszd
here {para 249). On Bepiember Bth we were ont early, and spent a fong
morting i seetog the ext ket-gard ton carried on all
nround  Armrtesr by the help of yngation from the eamal { BarwDosb

Conal) and the nightworl and sweepings fiom  the town {pws 149)
Vegetsbles wers bewg ramed sn great  profosson, aho sugar eapg svd
mesedt on to a wvilage, Belunwind, on the wther sde of
the canel where canal mmgation 19 osly partisl, and wells are dug
for supplementing 1t Retorming to Amntsar, wo made 8 closer 1 spec-
tion of the eanitabion system (para 149}, nud went to atier land on whih
the sullage water 3s puioped Ioter 1o the dsy 1 met Mr B Kcholl, the
Setretary to the M ige b and he d to me m detml
what bad been done {a the evemng we left for Kirlapaor, where Dr
hapunibals,  Warbgrion met ns and drove us cut to Kapmithala, Here we wers met
Bepta it by Major Masay, the dont of the Kspurthals State We
recerved o viat nest mormng from the Raywh of hapurthels, which we

retorned 1n the afterncon equn Aziz  Hulbush, the Collector of the

State, ale came sod bad an sgricullaral cosversatior mith me I bare fo

seknowledge moch yaleable mformation sed many uwseful suggestions given

to ma by Major Mseay dnrmg our stay  Labet ot we drove out fo see

the cultivation and tha plintations that bad bren sterted round the town

On the mornimg of Ssptember tlth we left Wapnrthals, and drove, wif

Yoshisrpor  JoMnndor, to Hoshuarpus, a distance of 38 miles  The voud fook ue past
Bept i exvellent cultsration, snd we mate eeversl halia on the way to see this or
shat object of speeia) antersst  Caltation by well unigation was 8 marked

feature, and we 83w a great deal of dipqinz of welly going an, the wells iz

places, bmng qafte uvear the surface Sugarvane was extensively grawn

We passed some wide sandy trasts known as the * chok  lande'(pars 71)

wheto po enllivation exsts, bot the sal 1 coversd with tramsported, or

splown™ sand  Avnved st Hosharpor, Mr. Roberteon had the vills,s

records 3rd maps of the wllage sceovstants {pafwaris) beought for wy

inspechion, later on we drove out fo sep the culiiralion around the towp

Sugar-eane wos the prineipal crop growing, sad large quactitws of manare

are osed for 3t the mghtsasl and town refuse bewng saniducusly saved

(para 149} Osctus hedges vncucle the felds, and Srewood 15 faily
g?mdmt An Argb stallion belonging to the Horsebreediog Depmrtment

maze  We

»
o kept here (pare, 269)  Afier ealimg on Colonel Wood, the Depnty
Commn p:a left Hoshmrpur and drove back the ‘a3 miles to
Doty Jullgadar, from which we took the drarn to Umballs, whers we arreved an
the wosmng of Baptember 12th  We halted s short hime to see the eofton

crops which grow Bere on vmimgated land (wells beng baed to dig) aed

£ i Bapt 33 then drove to Kalka, finslly concloding wmy second tosr by seaching Bunla
an the avening of Seplember 12th

1 now bad to settle down to prepars for (1) the Agncoltarsl Confersncs,

which was o meet at Simla on October bth and following daye, {2) the

compiation of wmy Report. My work wes, howerer, delayed {ofa Lme by
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anattack of malanal fever, coutracled, doubtivss, duning my Tunpb (o
with Mr Robertson, for Mr Riberteon was laid up at tBe same time and
anfortunately wae il for soms time solterwnrds My nftack lasted but s
short time, and on etting well enough, Dr Walt took me with lim fira
very enjoysble threo days’ trip to the Bumi Valley, s0d the basn of the
Sutlej river  On my tetutn 1 found myeelf osce agmn among the officrals
whom I had met 1n the previovs May and June, and who had gisen me 5o
much help  In sddition I met Mr R 8. Wintall, Nr, Melntyre, nud e,
J H. Lsce, all of the Forest Derartment
Mr J.B Fuller (C of 1, ts and A )] Central
Provinors), arnived 10 Simly on September 80th, previous to the aittings of
the Aguenltural Conference, and au Uctober 4th Sir Edward Baok returped
frcw farlough, and resumed the duties of ks ofhee Br Clogstoun, Mr,
“Nolan, Mr, Ozanne Mr Funncane, D Theodore Cooke, snd Mr " Mddielon,
sod other iembers of the Atoral Conf arrive quently, and
the first meetiny was held on the afternoon of Cth October Tharo were toien!

onl
seven sttings snall, and the Conference broke up mla Ocrtober lsrll;:. after gmng ;2;;:3::’
agenansd appromal to s proposels aicl in the formy of ¥ preizinary 15
t - . . o
. .- - . B [
(I a . - -
1- . . - .
- a LY - ,-
' . -
off the frst twelve ohapters, 10 stch aform that I was sble, before leaping
Indin, to send them to different peoyle for perusal In the correstion of thery
proofs 8ir Rdward Back Mr J B Fuller 3t J E OConor, Mr Oznne,
Mr Finucaue, and AMr H C Hill, gaveme most valuable help
Third Tour, November 3rd 1890 to January 10th 1891, Third og,
—
I left Simla oo Novembe = * 1 - - . the tramn Biow,
for Ajmers, whero L had + tosea the YT,
Ajmere Merwara forests ( 1tly on the Ay x,
mornmy of November Zuw, anu stes o set ou win Mr lll to t1g 0 Fovys

Nagpuahr forests, where wo_saw the “ reserves’’ that had been made on the
hill sides sround Ajmere We then came down the lill again, and went
r ‘okhar, where nurseries are formed, and thea to Pushkar where a
Foir was baing held, and at which there weran great number of horses, wam:
of them very good, Inthe afternoon Mr Will and I went to the AfoAwa bin
(para 181),‘another * ressrve on the ather ssde of Ajmere Womade mn
early start next morning, took the train to Biawar, snd rode until we came
to the * Clung veserve,’ which 18 prinoipally used for supplying firewood,
sl fumber, and grass, as well as for gramny 11 timeof drought Thia
weo went carefully throngh (para 181) Sirdar Hira Singh, the Sub asstetant
Conserrator, was present to point eversthing ont tons, and we euded up at

ondra  Fiom this place 1 proceeded next morning alone, but met Sir
Edward Be1 - dlabe - o o L. 2Ny BT
thetramn . -
and Dr - . pmhay,
Theodore . o
guamtan . . . - i

Almery
Ry,

. - -
. .o . f .
ana Mr L . -
Bombay, « = . H .
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491, dated 24th September 1896,
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Jiesolutions ou the Proceedings of ihe dgricullisal Conferences of
18Y3 and of 16890-96

FIRST R1SOLUTION

Toerarony

Tn October 1895 a conference was held at Simla attended by
delegaten from all provinces for the jurpore of discutsing the
o S v b P
' . .

« 1
The report of tle Conference of 1893 was circulated to all loeal
Governments and adminitrations for preliminary considerativn
with Resolution No, 2, dited 81st January 1804

T a subzequent Resolntion No 15, dated Tth September 1595,
cach provineial government was wmvited fo arrange for a local
conferer co which should diecuss the guestion how far the pros
posalsand recomendations embodied 1n the report of 1593 could
be adapted to the circumstances of the province addressed  The
proceecdings of all conferei ces together with the views of all loeal
povernments and administrations ‘hereon, are now vefore the
Government of India who, asntimated 1n 1884, will deal wath the
subjects concerned 1n 4 senes of separate Resolutions

1 he present or first Recolation will be confined to an historieal
eummary of the circumstances which have led up to the present
position, and toa bnef statement of the subjects which will ke
dealt with 1n tle Resolutions to which 1t 1s a preface,

2. The poliey ol ereatn g special d.partments to investigate the
conditions ct agriculture 1 India with a viow to agricultural 1m-
provemert was hret brought forward in 1866 by the Commission
appotnted to deal with the Onssa famine, and the enbject was
brought under very full consideration by Lord Majyo’s Governmens
m 1810 The result of the dehberations then held was an m-
portant scheme for the constitution of both 1mper1al and provineial
departments of 1 1t was rep ted to Ber Mujesty’s
Secretary of State that whi'e a central department was necessary
for co ordinating the programme of enquiry and the 1esults of -
vestigation, yet that toe ¢ real work of studying and 1mproving
agricuiture must rest with provincial departments 7 1t was pro-
posed, therefore, *hat n departmenwsh uld be created 1n every prove
ince under the control of an official director  In aceordance, how.
ever, with the Secretary of Siate’s nctrueflons the step first taken
was the formation 1n 1871 of a new branch of the 1mperal secre-
tariat which was to deal with the devel pmert of the general
scheme, ‘Ihis measure was followed 1n 1875 by the establishment
of n provincial department of agriculture n the North Western
Provinees by Sir John Strachey who had as a member of Lord
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Mayo’s Government {ahes o leading part i the ongmnal pro-
gramme, Further development wos oheched by the fnancial difli-
cultiey which were due to the fapune and scaraity prevathng
1876, 1877 aod 1678, and which not only prevented new action 18
the provinees, but led to the temporary suppression of the 1mpertal
department 1 1879 1613 mteresting, however, to note that the
very faming which thus arrested progress brought about the resus-
atation of Dovd Mayo’s echeme on o wider and frmer bacis by
attracting renewed ttention to the importance of improving Inhas
agrieulture  The onginal scheme had been wnstiated by the Com~
wsston which denlt with the Orissa Famiue 'The revised scheme
was put forward ten years later by the *Famise Commussion’
which mvestigated the causes and phenomena of famine 12 all parte
of India, The fact that the creation of agricaltural departments
has thus been twice due to Lthe deliberate and vapieyudiced conelu-
stons formed by specal Commussons appomted to adwse the
Government on the action which should be takea to cope with
famine and scaraity, brings 1nto promiment tmportasce at the pres-
ent hime, when the empire 1s agmn sofferng from a swadespread
faslure of the harve ts, all quest lating to the development of
the scheme for agmeultural improvement

8 The Famine Commisston was sent out m 1878 fo this
country at the instance of Parliament with a mission to engqune
¢ bow far 1t 15 posable for Gevernwent, by \is action, to diminish
the severrty of famines os fo place the psople ta 2 betler condition
for enduring them **  The Commissioners after a prolonged tour
throngh India submitted thew repmt 1o 1880  They gave pro-
mnent consideration to the desirabiity of extending rolnaysan i
commumecations , of enlarging the canal system, and of otherwise
expanding the large protective works of the country They alse
su, gested the measures which shonld be taken on the retual ocour-
rence of seareity or famie Butb the greater part of thesr seport
was pted with datious for the reform of land admmia-
tration und for the promotion of sgricultural wmprovement They
conmdered thay agrievltural prospenty \n ordwary times was the
best ehield agatost the diflicnlbses and tnals of 2 sevson of drought,
and wested on the nececaity of toling every meas re which might,
on the ope hand, prevent or munnuaize agricultural locs and distress
or, on the other hand, tend to increase and imy rove the produce of
agnieuitural Jand  They ndvised that for deahing with these mat.
ters imperal and provineial departments of sgricalture shonld Lo
cstabhshed,

4 In pursnance of the Tamine Commussioners' advies an
wnperind deprrtment was ereated i 1881, which at onee, undes the
wstructions of Her Majesiy’s Secretary of State, tool messunis to
arrange with the loeal Governments for the organization of pro-
vincial depariments In am opeming Recolntion of 1881, the
dutiea of the new departments were sumu ed up by the Gaverne
wenb of Indim following the Serntary of State, s amncultral
ennuiry, agnenliveal smprovement, aad famine relef  The thied
of these dutses, which 18 concerned with the condeet of operations
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1 the nctual event of scaruty, has been dealt with sn the famine
codes drawn up 1n 1852 and revised in recent years, and forms no
part of the discussions now under review  Presont considerntions
are confioed to the measures which should be taken to securcan
effective scheme of agricultural enquiry, e ¢, the collection of
agriculturalinformation, facts and statistics, nnd to open the way
to improvements tn agricultural methods aud practices
& No pawns wero spared by the 1mpenial aud provineinl Govern=
ments to subject the recommendations of the I amipe Commsstoners
to the most intelligent eriticism that could be brought to bear
upon them Every scheme or measure of mmportance that was
from time to time proposed or suggested was placed before a con-
ference at which every province concerned way represented by
selected officials and experts connected with the administration of
land ov with the conduct of the agriculiural dejartments Thus,
mn 1882, & first couference was convened at Caleutta at which the
prnciples were determned on which {uture cadastral surveys
which are the bisis of agricultural statistics should be conducted
A second general conference, held at Caleutta 1 1883, prepared
a scheme for the registration of inland frade statistics, aud for
the compilation aad publieation of agrieultural and trade returns
A thsrd ot Delln 1 1888 dealt with the important subject of
agnicultural education
6 In 1889, coriespondence with Her Majesty’s Secietary of
State led to an umportant event 1n the hustory ot (he agricultaral
programme, viZ , the deputation to Indim of a second Commuission
from home 1n the person of Dr, Voelcher, consulting chemist to
the Royal Agricultural Society, whose mission was ¢ to advise on
the best comse to be adopted 1n order to apply the teachings of
aguienltural chemstry, and 1 order to effect umprovements n
Indian agricultare *  Every branch of agricultural enquuy and
refoim was thus to be open to lus exammation  Dr Voelcher,
followsng *he example of the Tamine Commissioneis, made a tour
through Indis and gamed a general knowledge of the directions in
which aguieultural enquiry and improvement might be developed
His report may be viewed as an amphification mn detail of the re.
commendations of the Famme Commissioners with which 1 all
1mportant matters Ins views wete 1n general accord
In every piowince be had the opportumty of consulting the
Jocal aathonties, and belore writing his report bad the advantaze
of meeting, at Simla, a fourth general conference of delegates and
experts from all provinces whe went over with hmm the whole
ground of the Famme C 71 d: 50 far ag
they applied to aguicultural enqmry and imprevement,  His report
when recerved two years later was submitted i Simla 1n 1893, to
the coasideration of a #/¢h general conference, whose recommen«
dations have now been separately discussed by a commuttee of ge-
lected officers at the head-quarters of each province
7 The Governor General in Couneil 1s not disposed to regret
the time which has been pied b; t: dehberat The
scheme of 1880 wag so vast n ats design, so unpartant in ats
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objects, 66 wide in 1ts seope as to demand that the utmost care and
cantion should be Lestowed ou its full development  Datensl
progress has indeed been made The enrher years of the past
decads wete occupred 1m Jaymng the foundations of agricaliural
enquiry by the orgaoization of land record estabhishments, 3o
mangurating mveshgation 10 mony smportant directions, and m
developing plans of sgnenltural  experiment Each suecessue
conference led to further advange wd to new mentures But the
general principles and poliey by which the whots scheme of agn-
cultural enquiry and smprovement were to be governed had not
been finally or precisely formulated  The very eomplete esaunna-
tion of the sssues left for decrsion, which has pow baen made by
provanoal anthoritzes and Jocal Gowernw ents, places the Goverg-
ment of Inda for the firsttime sn a positron to amphiy, with far-
ther approich to precision, the instiuctions of the K esolution of
1881, yn whach the dud es of 1uperial and agricaltural departments
were neccssarily shetched onlyin bioad and rou b outtve It
must be understood, however, that progress bos only advanced to
ana more stage  Livery step that 1s taken n fubure yeurs will lead
to further knowledpe of facts snd sonditions, and Wil open up
new wsnes  The txme may soon come when the comliedsivice
and counsel of provinenl suthortties and of the experts by whom
they aie mded, will agan be regquired for placing provineial and
wmpenal governmests i a Positien to decide what further measures
are necessary ta escure safe progress

§ The devpatch n_ which the dulies of agnicaltaral depart-
ments were £ tated by the tary of State sudicated the
desirabihity of postponing 9oy geoeral co s deration of the possis
Inhities of agr cultura} improvement until & proper system of
gricaltural enquiry had been set on foot  The Government of
India adopted thus view They painted out, however, that au waves-
tizating agency must be ostablished befors snguiry could begin,
Fhe Resolution: of 188 mndicated that the frst measnre must be
the or; tion of machuery for the ection of ficts
and stataistaca coneerning the agresiture of the country Ten
vaats previously Laed Mayo had mereted that the ** spleadid lveal
smachwery of wineh we are a possassion 1n our local establishments
olosely connected svith the operations of agnealtnre, should be
utilized 10 the collection spd production of thoss agrreulturil
statisties which are so tal to the develog t of spneals
toral progress**  The same opinton was Leld by the Famiune Com-
snysnoners, and was accepted by both the Secretacy of State avd
th» Gosvernwent of Indu

The measures taken o introd or trp had it

establishments, will form the subject of the &

econd Resolubiom ,
the system adapled 1o ntikise thewr servicas sad tha sgrienttusal
stabistics supplied by them will be dealt with 1a the third
Resolution
8 But the schame of sgricultural enquiry, as set Torth by the
fgrlﬂe G, and by the S g .,y’nf State 1o 1830 and
1y imvolved the sovestigation of wider fields than that oceupied
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by the facts and statistics of the land records  These latter, it is
true, supply continuous information regarding crops, irrigation,
the occupancy und cultiation of Iand, and other errcumefances
connected with agricnlture, withont which no sound conclusions
can be formed as to the general condition and needs of etch agri-
cultural tract. But, ns pointed out by the Famine Commssioners,
and LT ¢t Tt Y Y4ybe extended to
all .- " . .+ "lhe character of
soil . . . rg of cattle , the
diseases of plants—their esuses and the means by which they can
be prevented, minimized or cured ; the extension of irrigation ; the
effect and value of canal water ; the improvement of fuel and
fodder supplies; the reclamation of wart~! 7 meteorological
- - « old, and utro-

ments ; posuble
T . . +all such sube
o * * = pwsvur lue programme of enquiry,

10. Tt was evident that 10 exploring the fields of investigation
thus briefly sl etched, the agricultural departments, impenal and
provineral, must, ag the Famwne Commussioners had 1ndiented, be
assisted by competent experts  Some of the grousd indeed had
already been pied by tific 1nvestigatore thus for manv
sears geological otficers had Van e=~ +
and strata of each province , .
arranged the fora of forests
ment had lnd #la s 1 "Lt
climates « 4+ . ' e,
measures . v ap e dud mmprove agricnltural
conditions  But it wasobvious that much more swas pecessary
for the completion of tha -« - '
equally clear that the -
siont must be, for come . p
and provineral authontis  in other words, that there must be an
impenal as well 28 a provinmial scheme of scientibe enquiry. In
many directions the work of investigation was national rather
than local 1n character. It demanded the services of first class
experts, such as each province could not afford and did not rodeed
separately require The ensting departments of geolegy ard
meteorolopy were cases 1 pornt, Seientific reserrch m euch fields
could not be restricted fo geographica)l d ve Juoits,
and would, 3f confined within parrower hmits than those of the
empire, involve waste of power and unnecessary expenditme
Influenced by these views, the Government of India accepted the
responsibility of widenrng, under tmperial divection, the scheme of
national investigation, hitherto covering only n limited portion of
the groved which had to e occupied ~ Thus, economic prodarts,
eattle diseases, agricultaral entomalagy, wers some of the subjects
which were between 1840 and 1880 brought for the firs time
under systematic enqury by experts attached to the umperial
deputment,

The general character of the national scheme of scier tific
20
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Tt had been proved, on tho other hand, by resnlts already ob~
tained 1n more than one province that the willage registers conld
be raade to yield that punctual information of the circumstances of
every ngricultural tract which the Pamine € ommussioners had
urged to be necesary for timely provision ngainst scaraity , that
the acconntauts could be trawned to aorrect their maps from year to
year i accordance with facts upon the pround , that ther records,
when carefully msintained, tended to facilitate the work of civil
OIS IV R AR VSR DA i PSS R

. . Cr . . .

L. : . . s . ..
wany direct economies hould be effected by improving the willage
staff; that 1n some of the temporanly assessed provinces a correct
record would mean 2 matenal reduction in the cost of periodio
settiements ; that, by a proper use of the willaze apency, expendi~
ture on field surveys alone might be reduced from something hike
Re, 200 to fts. 50 o square mile; ard that a series of annual
statisties extending over a long period wonld afford a eafer and
bronder basis for Jand assesament than the facts and figwies hastily
collected 1n a eingle year at great cost by huge temporary estab.
lishments.

4. When, therefore, 1n pursnance of the Tarine Commussioners’

1ons new dep ts were, under the orders of Her
Majesty’s Secretary of State, created m each province for the
purpose of dealing with agneultural facts and statisties, as a foun.
dation_for ngricultural imp , the Gov t of India
deeired that they should be made specially responsible to the local
Governments and admnistrations for the restoration and 1mproves
ment of the land record, and for the competence and efficiency of
the officaals by whom 1t wasto be mamtumed. lhis, mdeed, was
to be their first duty  The Famine Commsston held the belief, to
which expression had been ginen by Lord Mayo’s Government ten
years earlier, that ayricaltural seience apphed to Indian soils conld
materially inerease the prodoce of the land and would thus go far
to mimimize the sufferings of the people 1n a season of scaraty,
and 1t was 10 this view that they demanded the employment of
agnicultural oxperts and the creation of agricultural departments,
But 1t was foreseen by the Government of India tbat atterapts at
agneultural development would require many years of continuous
aud patient investigation by experts before they could be expected
to y1eld important or safe results, that ;n many cases they must

. be based on facts and figures wiich conld only be derived from
a long series of correct maps and records, and that everywhere the

troduction of p ts mnte the sgrienltural system would

require the instructed intelligence and co-operation of a class
whose education bad hardly yet begun, In the opening Resolution,
therefore, of 1881, which presenbed the duties of the new depart-
ments, it * 7 o L N .
mustbe § . . .- -
meant tha . . ) .
and records, upon which enquiry was to be based, must be the first
stage 1n schemes of agricultural reform,

2,
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To each village o group of Villages 1n gy, country there
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duties are 0 provid, Atnually f£oo each fiolg 8 COrrect repqrg of
fres, occupane * et erops any of other facts ang statisticg called
for by his offieia] Superiors  In Some partg of Indiq p beredntmy
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tamed, go far to the employmeut of the village
officer on annual or periodieal revisions of survey.
Indl d by euch deratic as these, as well as by the

fact (hat 10 nlmost every provines the uhilization of willage
establishmenta had been foum{‘remunemtno, the Governor General
1n Couneil did not impose any further cendition on the mawntens
ance of departments of laud records and ngrienlture than to require,
with the concurrence of Her Majesty’s Secretary of State, that
the maximum nee shall be made of the wiilage officer under all
circumstances in which s eroployment can lead to further economy.
In this view the clum of the State to has efliciensy must be held
to be paramount over all other claims
7. In dealing with the question the following eircumstances
must be borne 1in mind, Tho class to whom, by custom or hy
ripht of descent, the offico belongs 1s intelligent and guick to learn’;
the status of the hereditary appant i poorly paudl, 15,
where the right 19 stnetly maintmned, so far an object of ambition
to the members of the family to which 1t 1s attached, as to justify
a condihion that they should, after a sufficient term of grace,
quabfy themselves for 1t ; that chenp educational mstituticns pro-
vided at public expente are avmlable to all who are hkely to be
candidates for the office, that, according to the ewidence adduced
- - . * ‘ schools can, at no great
- - hose special branches of

V.
- ) ., edmeational curriculum,
1t may, therefore, safely bo laid down that after a given date no
village officer shoald be admitted to an appointment, who cannot
satisfy the edncational test required.
‘The \est‘lmpcsed must, 1n the opmon of the Goverament of
a s [N B T 3. P

v . - " )etept to enter mew heldd
) But whether or not he
. R in actual field survey, he
v 1 T oo . .
LN N . " - . .o '
on the field

“The Giovernment of India woull have some ‘hesitation 1 en-
forcing this obligation 1€ 1t entaled any real difhculty But the
evidence adduced at the recent conferences and the quick resuits
obtaned even 1n provinces and native states whers the education of
village officers had for many years been neglected bave proved that
any school lad of the class from which village accountants are drawn
cau, as 8 rule, be taught 1n a few tweeks all that 18 necessaty for
the field survey, under proper supervision, of any part of & village.

a, m > B  ences mdicate that the efficiency

e . rhest level 1n the Punjab, and
o R * Tn that province the orgam=
zation of village establishments had been taken in hand hefore the
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creation of the new departments of land records, the hereditary
claim, though not disregarded, was made stuetly subservient to
cfficiency , close supervision was exerciced over the willaze offetals;
the salaty of the olfice was gradually rassed ; and considerable en-
couragoment was given to those who held 1t by ensuring the pro-
motion of the beet men to supersisorships and other higher eppounts
ments. The rules Iay down that at least two-thirds of the super-
vwors should bo taken from the rauks of the willage oficers.

The Governmant of India ave not preyared to advocate that the
Lunyab rules should bo taken as a precise model for other provinees,
but thoy comumend the primerples undarlying them aseound, They
think that the tune should come when 1 avery province a farreduo-
enttonnl test wcludmgy competence ta survey, should be strictly
mposd sdequite pay for the office should be provided; and
excellonce of vig! T *
appointments,
should bo taken,
standand of tho apricaltural popalation has not reached a bigh level,
Hint the statux of tho villaso ofticer 18 not so unduly rmsed as to
e e too mastaful a position in the village or gonp of villages
utder T ohnrgo, and that, on the other, the admi-ton of village
otlicom mto the runl s of thur supersicors should ot be tade 0
fuve 08 ta endangzer tho Tush stondved of excellence which the coot
tiolling stnfl 3y, for Kasos heresafter given, oxpected to attaw,

D ke latory of the supersisor as sery simlar to that of the

silbagre oillo v, Aw i each village there was, under natwve rule, s
wmountant, se to taoh of the ad tive circles,
e rhape ane or fo o hundeed yilliges wto w el a disoret was divided,
thete wae attached an otlicial whose maun duty 1t was to coliate the
teturie resdied From wailage acconntants, and to obtma such informe
ation u!‘ the ngeienituat and tmanoal condition of the circle as
5 e - ., . -, ) . ':

. .

'
wertgned € him Wt quite cotade the tradittoual Lunctions of bis
otilve,

10, When the it of the lamd reeond myelem was taken in
Band, (o fead stop in alest every provnee wras 1o restors the
tteditary dute awd hanett ox of the ernde oficer In some parts
Lt Lty wheen the Wereddary twponntihitios had beea forg
120 luw«\illnt‘\ gt 10 the oo had been nevestheless even mre
sttt le miatitalnet than that «f the village e, and mach eard
Lol 1 T tkom o prvent 14 five Do weduly aeteriored with by
the itk of Fy tnncdastwelonme, Inss b cass o'der men
Boad A e Lt paant sudatuutes e eduantal rdatives, 3 re M:

T ety ta b teee (0 pele m pioently the ral

QAN e ol e latter wlo vene hopel-aly




Land Reesrd Establiabments 457

incapable were ejected, At the same time 1t was found that a
material expansion of tho staff had become necescary, The exten.
ston of culttsated area, the growth of population, the demand for
more elaborate statistics, all these and ermlar causes had doubled
the work which had to be dove, The number of circle officers that
had suffice} for the needs of the earlier years of the century was
wholly madequate now. In almost every province, therefore, the
stafl wae Jargely increased by the wocorporation tn at of the best of
the men who bad been for come years engaged tn supervising the
wubordinate establishments of survey and settlement parties in the
field, These recruits brousht into the ranls of the effete servico
the very expenence which was wanting, They were active men,
accustomed to direct and centrol, and experts in the construction
of field maps and field records Therr example proved of great
value to the bereditary staff.

The duties, partly penipatetia and partly sedentary, of the office,
hiud, 6o far us they had been performed, been hitherto amalgamated.
They were now dinided. The circles were inereased 10 number, aad
the ‘areas correspondingly contracted. To each cirele wis attached

bot +

u “perrp ? officer for sy and ing the work of 40 0r
50 village officers, At the head quarters of each of the admimistra-
tive sub-danisions of a district, perhaps from 5 to 10:n number, and
each compnsing 2 or 8 penpatetic ecircles, wag located the
* gedentary ” official, The younger and more active of the staff
were placed 1n charge of the smaller penipatetic cireles, The older
men were asstgned to the eedentary office, The main dotis of the
penpatetic arcle officers were to 1nstruct the village officers; to
examme their worl., to note and report defects, to relieve as far as
poseible the higher officials from the necessity of per onally 10-
specting the village officer’s mapsand records, to provide for his
circle quick and early information of any hind that might be
nrgentlyucalled for 1n connection with the land or the people upon
PR

m mam A 2nl mamankn nm tha ame o Wreal aam 164y of the
[N . ' . " xecutive
. . - rhe main

., » - " various
returns sent in from the villages and to compile them m abstract
forms for his group of circles At the head-quartersof the district
a head supervisor was established, nwho was to make a samilar compi~
lation forthe ' * T N [ TCLE
of the whole st .
anted officers .l . R
no longer to include the detatled mspection of the willage officers’
maps and records, but were to be confined to such an examination
of the supervisor’s work as would prove whether or not theu duties
of inspection and control were being properly performed, and to the

doption of such P or otherwise, as mght tend to
mmprove therr efficiency.

Such was the general character of the scheme of mspection and
sapervision which, with due regard to the varying condilions of
each province, has been establishied 1n every part of India, except
n those permanentiy.settled districts of Madras and Bengal m
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ot e LI ' s pot been
i . ) recent con-
! P '« the oppor-

tumty of ascert.nun;lg m what Qwections the improvement of the
supervising machinery may 1m some provinces still be possible,

11 One important matter 1s the confinement of the supsrvising
officers ta thewr proper fanctions, They should not, on the one hand,
be allowed to perform the * PLEC ~ . o

other, those which proper - . '

staff T cnmn anena o . - L.
oft . - . to fearn, bas
led . . . to the super-
ISt - ) - procedure Was

pointed out by tue £ Lance Lommesion  in oluer cases the im-
portant duty of maspection has been 1aterfered with by the practice
of using the supervisots for enguinies apd reports on matters vp-
connected with the village records Thws may, as 1 the Punmsb,
be cheched by forhidding any order for reports and enquiries, other
than for thoee preseribed by the roles, to be 1ssacd by sub-divisional
or districs officors, On either hand a transgression’ of the lumts
within whieh the duaties of the ofice should be confined must be
carefully prevented,

12 Thas wte - =v 1 s ot the proper
nstrr - - . - - apenal Hae
® No 4by, dated 4th Y N the general
tomber m;z cdated 4th Sebe prinesples on which the eadastral sure
veys of the country shonld ba con«
dneted-and mawtained - M e . .
of utilizing tha correctac . -
maaps for the periodical . .
out. Bat unless confide [T
can be assited by profe - ., oy,
! vt are prof Ny d with the survey stations
Imd down thronghont Inda by t% +- ~ - =Y .

cal departments, there may ale
cupplied by the provineral estat
the profesnional officers respons
and that the details already map ;
have to be mapped over again at prest nnd unoecessary cost by
the professional stalf, Hitherto the eurvey operations which have
L] T4 1o e b g = —eag s have not only supphed
.- - . . . rained sn survey, for
«. Y o " rha instraetwon of the
. g - =t : 00t be the case
tutare, Henceforward a practical knowledgo of, and experience
in, approved prolessional methods will, if precantions be not taken,
gradually die out ; and, as has already occnrred 11 some cases, the
field maps will become more and more naccurate and unequalin
nality, It is of importance that this resull should not be
allowed to oceur, cspectally as, indey tly of the requi t:
ot eartography, the matatenance of beld maps up taa reasonably
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fair standard 16 for all purposes of adminmstration desirable, Tt
1s considered 1a eomo provinces that the best secumty agaicst a
gradual decline 10 the value of field maps, whenever these have
been 1mtially Ind down on  professional lines, 13 the penodical
transfer of a himted number of survey officers of responsible posi=
ton fiom the professional staff, whose duty 1t ehould be to pre-
serve a hnowledge of correct methods throughout all gradesin the
land record staff and to persoually supervise or inspect all surveys
which are of o materially more 1mportant character thau the mere
revinion of o villoge map  Tlus poliey has been accepted 1n Mad-
19, 18 Bombay, and to some extent in the Central and North
W est Proninces, winle very full effect has been given ta 1t 1n Bure
ma, whero the exceptionally siufting character of t1 o cultivation has
justified the employment 1n every dustrict of a supenior officer who
1s exther transferred from the Survey Department oris thoroughly
trawed 1n survev  The Governor General in Couneil now desirea
that the question may recetve full and careful consideration in
every proviuce, in Which no measures have yet been taken, for
providing for {he maintenanco of maps on a correet professional
bums and how far the central puidanco of competent experts 1s
likely to be useful

13 A third matter 18 the improvement of the supermising staff
by securing for the best men 1n it a reasonable prospect of piomo.
tion to ligher setvice  The advane
188’;0 539, dated J4th Mazch tages of this course were pointed out
1n an impenal Resolution of 1883
It was then urged that promotion should not merely be permissible
but obligatory, that it was not unoatural that vacancies 1n the
regular hine should usually be offered to the.c officials, or to their
friends, who come most into personal eontract with the officers in
whose hands patronage rests, and that since the duties of circle
officers usually confine them to nnﬂymg parts of the distriet, their
claim to promotion 1u the regular line 18 apt fo ba overloohed un.
Jess a certan number of such appomtments are strietly reserved for
dnly gualified members of the supervising staff

14, Very wnadequate effect seoms fo have been gmiven to ths
policy except sa the Punjab, where 1ts success has been marked
No Jess than one third of the circle officers have beenan the las
Sew yesrs admrtled bo $he higher revenve appoontments, and now
no difficnlty 15 found 1 attracting young men of good family and
T N e r ryisorships
| , time wiil

sought for
by men who have obtained a graduate’s degree at a University
or a diploma at an Agniealtural College.

A further advantage of the policy was indicated 1n the 1883
Resolut 1t was t d that, as the sapervising officials ac
gure from the naturs of their duties » conmiderable knowledge of
agricultare and of the conditton and errcumstances of the sgriculs
tural classes, 8 free flow of promotion from therr ranks would
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snfuse into the upper grades of the revenue service a useful sequaints
ance with the sgncunltural conditions of the disties or provsnce
m which they hold office. The Goverument of India 35 pleased to
observe from the proceedings now before them that this view bns
vecewved strong support from both the confersnces and the local
Gaveraments, and that the advantage of leavenmg the revenue ser~
vice with officials who have lewrned thetr wo k m the field as fully
recngnized  In the Punjab the saloe of the expenence grined by
a ciecla officer 15 so thoroughly appreciated thrat every candidste for
a tevenue appaintment, whether a circle officer or not, 15 made to
serve an apprenticeship, whnich may extend to two vears, assn
supervisor, and the plan 1 commended to the notics of all local
Govi ts and od 1ations,

15 A difficalty 15, 10 some provinces presented by the ircume
stance that the educational standard preseribed for entry wnto the
uppet grades of the revenue service 18 far higher than that whneh
18 or can for some tume be, ymposed for & enele supervisorstip
The difficulty 18 greatest in thase provineesin which education has
been most by rhly developed, 1s winch vmiversities are of the I ngest
standing, sod 11 which at the same tune vhe imspecting stuff bas
1 en allowed to fall mnto the worst condition of ne,lect and delay.
Winle tbe revenue apporatments have gradually become an object
of ambion ta untversity graduates, the hereditary officers have
been filled by men from whom no edncational te<t of any value bas
been required  The one service hns elowly advanced, the otber
slowly dechned i quahty, a pulf bas been created between the
1wo which 14 1 not easy to budge

In otber provinces again, of which the Ponjab may be taken
&8 7o example, the measures tvken to smprove the supervisor olass
were natecedert to tha & of that fugh eduention which
13 represented by a vmverstty A long period of survey and eet-
tlement o erations, conducted, as o rule, withoot the assistance of
the professional survey department  had ereated a large supervis-
1og staff 1 which existing cirele officers were temporartty neluded,
and from which 1t was casy to select for transfer to the permanent
arcla etaff, 1atelligent and capable recruits with the very exporzence
that was wanted for the management and coatrot of village officers
On the other hand, the edacationzl standard for higher revenue
posts wos, as 18 still the case, low in compareon with that 1o prov-
snces with universities of long standing  The new men, with
thewr practical expenience, were found o bo often better and more
1ntelhipent officers than maay of those oceupymg higher positions
m the regular establishments ‘There bas been no wide pgulf to
bridge, and the d hing of the teo branches of the service bas
been, therefore, & stmpler watter,

16, The Government of India while recogrusing the fact that
the attarnment of 4 pohicy of perfection most bo a work of slow
wih, concaive 1b 1o bt neecasary that a ¢ working plan® should

o laid down for the pradnal development of a gonud system, and
that the wide breach, where 1t exists, botween the pnpatelie
sesvice and the admimstrative service must be gradually narrowed
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aod eventually closed  Ta provinces which have in recent yoars

s survey operat no wiser coursc can probably bhe
followed than either to select for the penpitetio appoiatments
the best of the survey supervicors who bave gained 8 prctical
Loowledgo of field daties, ot to trmin existing eircle officers up to
the same standard  But a dato shou!d be named after which mere
field experince and an acquuntance with tle villyze Jaud records
should not, without much higher quahfieations than these, admit
a date to a arcle app cot,

17. Taking a broad view of the subject, the Government of
India have, upon a review of the conference proceedings and ths
letters with which they nve forwardel, areived at the following
conclusions  They deem that n serions obligation rests upon the State
to atilize fo the utmost extent for the beucfit of the publio service
ths educational svstem established 1n the country, that {he tima
mast come, 8s indeed 1n soms prrts of India 1t has come, when alt
officials required for the condaet of busmess connected with the land,
excepting only thos» whose duties are of entirely n subor linate
character, must attain the educat 1 stmndard rep ted by a
graduate’s degree or some equivalent diploma, that it 1s of egual
importance that every official who has to do with land admims.
tration should bave Jenmed by practical experience the conditions
prevailing upon the land with which be will have to deal, that he
should be famihar with 1ts spricultural system, with the character
and customs of the pecple upomt, with the metbods and principles on
which the record of chauging facts and circumstances 1s mamtasned,
that mn this view the experience of the large feripatetic <taff em-
ployed throughout the empire, to the number of several thousinds,
on daties which ensure “the requisite exjerience, should not be
tbrown away, that no opportumty should be lost of drawing from
1ta ranks selected men of proved excellence for service 11 the higher

h b -
’

mty of promotion to the upper grades ot ofhcial service, there
will, 10 the opimion of the Government of India, be no need to
fear that th- field service will fail to attract candidates of high
educationa! attainments

Such a resalt would be desirable 1n the interests alono of the
wamtenancs of a corzect land record and of the proper trawing
and econtrol of the willage subordinates by whom 1t 1s maintamed ,
but 1t has an even higher importance 1n securing the efietency of
the higher offieial servieo upen which the conduct of the land
admiunstration of the empire mainly devolves
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nfuse into the upper grades of the revenue service a useful acqusist-
nnce with the agricaltural conditions of the districy or province
m which they hoid office. The Government of Indm is pleased to
observe from the proceedings now before them that this view has
receved strong support from both the confersnces and the local
Governments, and that the advantage of leavening the revenue set~
vice with offictals who have lewrned therr work m the field 1 fully
- —— A T «r .D - et ._...1-1 NI PN ghom anan me nal \d

. . - . )
seive an apprentieeship, which may extend to two vears, asd
supervizor, and the plan 1s commended to the notice of alf local
Governwents avd admutstrations,

15. A &ifficulty 1s, 1n Some provinces presented by the crreum-
stance that the edncational standard prescribed for entry uto the
npper grades of the revenue service 15 far higher than that which
18, or_can for some time be, ;mposed for a cucle supervisors! 1p
The difficulty 15 greatest 1n those provincesin which edueation haz
* e ' *+ which emversiues are of the lrngest

. same time the mspecting stuff bas

arst condition of neglect and delay.

Wlile 1be refenue appaintments hive gradually become an object

of ambiion to uowersity graduates, the hereditary ofiicers have

been filled by men from nhom no educational test of any value has

been requued. The one servics has elowly advanced, the otber

slowly dechned 1 quality, s gulf has bean created between the
twe which 1t 18 not easy to bridge

In other proviaces azma, of which the Panjab may be taken
2s an exampls, the measares tiken to improve the supervisor class
were devt to th duction of that tugh edueation which
18 represented by a vouversity A long pertod of survey aud eet-
tlement operations, conducted, as a rule, withont the assistance of
the professional survey department  had creatcd a large supervise
sog stfl in which emsung crrele officers svera temporanly ineluded,
and from which 1t was easy to gelect for transfer to the permanent

. v . . L ] (N

. s i " - LY -

q P PR

posts was, as is stii] the ease, low 1n comparison with that in prov-
nces with umversities of long standing, The new men, with
their practical expenence, were found to be often better and more
LU= aom e €4t -1 np hygher positions
v L : . enmnowuds golf to
. N " ot . of the servica has

ot

16, The Gorernment of India, while recognrising the fact that
tho attainment of & policy of perfection must be a work of slow
grawth, concerve 1t to be necessary that a “ working plan’ should
be laid down for the graduat Qevelopment of a gonnd system, and
that the wide breach, where it exiats, between the penpatetic
service and the admunmstrative service must be gradually narrowed
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and eventually closed. In povinces which have in recent years
undergone survey operations, mo wiser course can prolably he
followed than either to eelect for the penpitetic appomtments
tho best of tha sarvey supervicors who bave ganed o practical
Loowle !go of field duties, ot to train existing circle officers up to
the rame standard Dot a dato ehonld be named after which mere
field exp and an ncqu with tle village land records
should not, without much higher quahficitions than these, admit
o candidate to a airele app t,

17. Takiog o broad view of the subject, the Government of
India have, upon a review of the conference proceedings and tha
letters with which they are forwarded, nrrived at the following
conolusions They deem that n serious obligation rests upon the State
to ntilize to the utmost extent for the beuefit of the public service
ths educational evatem established 1n the country, that the time
most come, 8s indeed 1 some parts of India 1t has come, when all
officials required for the condact of busineas connected with the land,
excepting only thosz whose dutics are of entirely o suboidinate
character, must attain the educat 1 standard rep ted by a
graduate’s degree or some equivalent diglema, {bat st 15 of equal
wmportance that every official who has to do with land admims.
tration should bave leirned by practical experience the conditions
prevailing upon the land with ‘which he will have to deal, tht he
should be familiar with 188 agricultural system, with the character
and customs of :,hﬂ;pﬂnple opon 1t, with the metbods and principles on

' ’ .

.. . .
on “daties which ensure “the requisite exjerience, should not be
thrown away, that no opportumty should be lost of drawing from
1ts ranks selected men of proved excellence for service 1n the higher
appomntments, and that in order to give eifect to this policy, the
educational standard of the peripatetic staff must be gradually so
raised a8 to g arantee the intellectual fitness of the men who are to
be drafted from it With the advance of edncation ncreasing
competition for vemsioned employment, and a widening opportus
mty of piomoticn ta the upper grades of official service, there
wll, 1n the opinion of the Government of India, beno need to
fear that the field service will fail to attract candidates of lugh
edocationa? attanments

Such a result would he decirable in the nterests alone of the
maintenancs of a correct land record and of the proper traming
aud control of the village subordinates by whom 1t 1s matntamned ,
but 1t hae an even higher importance 1 secuning the efficieney ot
the higher official service upen which the conduct of the land
admumstration of the empire manly devolves
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nfuseinto the upper grades ¢
ance with the agricultural - '
st winch they hold office < . L
observe from the proceedings now before them that this view bas
recewved strong support from both the confersnces and the local
Governments, and that the advantage of learening the revenue ver-
vice with officrals who have learned  their work 1 the field 1s fully
recogmized  In the Panyab the valae of the experience gamed by
a circle officer 1s 50 thorourhly appreciated that every candidate for
a 1avenue appotatment, whether a awrcle officer or not, 1s made to
sesve an apprenticeship, which may extend fo two vears, a3 d
supervisor, and the plan 15 commended to the notice of sl local
Governments and admiuzstrations
15 A difficulty 1s, 1n Some provinces presented by the exrcum-
stance that, the educational standard prescrsbed for eatry rnto the
upper grades of the revenue service 18 far higher than that which
18 or can for some time be, umpased for & circle superssorstip
The difficulty 15 greatest 1n those provincesin whieh edueaton had
teen most huzlly developed, 1 which Luuversitses 1re of the 1 ngest
standing, and m which at the same tume the imspecting stoff has
b en allowed to fall 1ata the worst condition of ne, leat aud delay.
While 1bo revenue apporntments have gradually become ap object
of ambition to unmversity graduates, the hereditary officers have
becy filled by men Fram nhom no edacatioual test of any ealue has
been requned  The one service has slowly advanced, the other
slowly dechined 1n quality, a gulf has bean created between the
two which 1t 1s pot easy to bridze
In other provinces agamn, of which the Punjab may be taken
88 an exnmph, the measnares tsken to 1mprove the supcrvisof class
were Jevt to the d of that high edueation which
w represente § by 8 vmversty A long period of survey and et~
of imperial an<s fonducted, as a rule without the sgsistance of
agneultare 1n avd after (557*"5 )332 creat d a large supervis-
H . - Hézmporanly included,
' - - ml'arsmqufab'a‘?f'“e“t
mary daty of -
tors ok agnienltacal departments The quest{;n w{:g ox:::el;if‘ r'.Ehce
most 1oporfant discussed at the recent conferences
2 Thoopeoing Resolution of 1881, m which the duties of
the new Repartments were first described, explatned that
an eramination of tbe Famme Comoussioners’ recommondss
lwns i connettion with egnenltural faqury showed that
thar Goal object wasto nrge, a9 n practical outcoma of an
intelligent schemo of nvestigabion, the poley of mamtatarme
f;fr_lcf!funl' ompemlmns ;'l't ."i? lugh.ut attanable  standard of
e prevention
. apraiement ,
ag-coltural
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defect, then to diccover its cause, and, finally, to devise such pro-
tective arrangoments as may remove or alleviate 1ts 1njurious
action, As an important illastration of the charncter of the
nvestigation which was to be mnde, the examination of esch
agricultural tract in respeet to its labality to suffer from dronght
on the one hand, or the extent to which 1t wasg or could be protected
from droupht, on the other, was sugpested. The whole echeme
of investigation was aftermards bLrely designated as ¢ distrot
avalyeie,

3. The form in which the programme of investigation was
put formard in the 1881 Resolution and the special attention which
was drawn tothe desimbilsty of mapping out the tracks of a prov-
ince 1n relation to their lmblhtyrto'fmln're from drouglt led 1n

v i' a9 assumed

s . Lt e .o oe of each
. - . ° the liabi-
Lt . . *the design

O . A vorau e

I . . [y - . .
ence nnd extent of each defect, the utmost nuse should be made of
the 1pformation which the Jand records could be made to yeld
Thus, while in many parts of India excellent reports, maps, and
atlases were pubhished 1n 1llustration of the general condition of
each distnct, Do precise enquiry was set on foot as to the agneul-
tural crrenmstances of each village or group of willages, as to the
particular defect or defecls which prevented each locility from
teaching ¢ the lighest dard of agnicultural eft ’,orasto
the poesibility of remedial action m each cage,

4, The enquines, however, that were actually made 1n some
provinces threw much ight on the position, They proved that,

3 ding the hereditary exp of the Indian cultivator

and the special koowledge which he possessed of methods and
apphiances smted to the locahty 1n winch bis erops are raised,
many defects do exist 1n the agrienltaral condition or system of
almost every district which, 1f they cannot be altogether 1emoved,
can ot least be considerably modified and lessened, At the
sgerenltucal conference of 1898 which met De, Voeleler before tug
report was written, the mnecessity €of lvborous inveshgation
before we can trace out the causes which have stimulated develop-
ment 11 some parts of India and retarded 1t 1n others’ was pointed
out, and the advantage of utilizing village records as a basig for
detmled enquiry was urged Dr Voelcker’s repoit went far to
prove the exmstence of innumerable defects in agricultural eondis
t1ous and practices, and the smportance 10 mony cases of an 1os
teiligent analysis of facts and statisties, and of well-organized
enquicy from village officers, The conference which reviewed
Dr. Voelcker’s report 1n 1883 took the same view

5. Somatters stood when the subject was brought before the
recent for deration and d was
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L o Tt Y “Eaglure fo reach

of occamional, (2)

N it was to be the

objyect of the whole scheme of euguiry to minymize agrieultural

distress and agricaltural loss 1 cach class of easas; and that the

firgt step was to decide how far the Jand records machinery could
be atilized 10 the wvestigations noder each head,

(1) O~casronal faslure was explamned ns © endden dishress
due to unforeseen calamnty, such os fulure of rein, bhail, storm,
wundations, ete, requinng, #s a roles, immedate sehef,” In
these cases the land recosds ave of pumary setvice fo dustriet
officrals as andicatiny the extent and character of the calamity.
The functions of the dwector of the Jand records department are
confined to orgamsing or to suggestng how to improve the
system under “vhxcl’x prompt‘:md | format hred

v f Tt P

100 sUpp
‘' responsible suthorities
“1ven to the system, It
. action, The examma-
tion which was made at the reccot conferencesof the measured
which bave been taken in the last fow yeirs fo atihize the Jand
records for this purpose proved that the eystem now established 1n
every part of Indiasn winch land records are mamntaned 1s ex-
cellent, and that the results have already beeu most satisfectory,
(2) Gradusl falure was explained as * pradual detenoration
due to ascertasnable causes requiring early and specral measures of
revention and rehef’  Consderable distrass had been 1 nown to
ll:we oceurred 1a mazy parte of India 1 consequence of neglect to
reliove the population of agnealtural tricts wineh Irad suffece
- . P S

e ane T oa be 6l as of e

. - - . v

voe . - -, . ) .
ne onsary for ndreatmg the serions detertoration of any agricaltmal

tract s to make proviston for sucha olear and
ot and it only rematns fo Make PrOvED 0T tiod i the

he recent conferenees has
In every partof Indi,
" ) taal ra mace $nhe kept up
oy ash figures
NN to show at
o ) y willage ;

"1, g .
e .'::;:‘ Mance, ns the eultivated and isnigated area of the gear,
Haltan ho: tanding, the eales of mortgages of land, and so od.
ouee wheye SXamination of novrele book thas hept wll tadieate
altnry) c:;:‘ viage or group of «ilages 19 dechniog n

* Ricertaraeg " 20 thia fact Enown, the cause of farfure

0l remedind aetiop suggeated, It ix mporfant

V' Itho mact important results of ¢

\
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s‘pcétcd 'by some responsibleldistrict omclnl,‘m that within ver; few
" . e CRE L Bl

. - .t ' I--
dependently of the advantages of the system for purposes of current
admimstration the series of cirele books thus matntained will form
an historical record of great valua to officers who may be hereafter
called upon to revise the assessments of land revenne  Directora
of departments of land records and agricnlture should be instructed
to consider it one of their chief duties to ascertain 1hat the eurele
books are punctually and intelligently examined 1o every district,
On the other hand, district officers should be required to com-
municate to the Dirsctor, for entry inhus office fedgers, the proved
existence of any serious agricultural deterioration that may have
occurred 11 a locality,

(3) Persistent failure was defined s failure to 1each the highest
attanable standard, due to causes or defects of a more or less perste-
tent character, and requining prolonzed investigation,  Such eauses
or defecta are, 1t was explained, want of irngation, frequent lialahty
to fulure of raimn, wsufficiency 1n the wood or fuel supply, cattle
disenses, plant diseasesand blirhts, want of drainage, the prevalence
of saline effl , proved imperf m ftural 1
the waunt of switable manures, and so on,

6. Ttis to thisclass of cases that Dr  Voeleler’s report chiefiy
refers DMany of the defects such as those enumeiated demand
seientific enquiry by experts mclud exp 1 7
on the departmental farms or on the estates of the Courts of wards
or of landlords willing to asstst 1n the work. Tiis branch of en-
quuy will be dealt nith mn the succeeding Resolution, But the
land recordsand the }and record establishments can often be utilized
for providing a bas.s for more detalled enquiry. Thus, the distribu-
tion of 1rrigation, the character of the ramnfall 1o each tract, the
extent of the wood eupply can be ascertained fiom the records
themselves  Information as to the occurrence of particular cattle
and plant diseases, the areas affected by the outerop of salts, facts
as to agneultural practices, and other agnoultural matiers can be
attained by well-organized enquiry fiom the circle and willage
officers, to whom a series of questions bearsng on the subject under
favestigation may be eirculated,

o, m f - PR R
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1mportance
record es-
. - v yield The
plan of enquiry must, however, 1~ each case be worked out by the
director of the agucultaral department with the assistance of the ex-
perts placed at s disposal , and whatever system be adopted,
the work 15 one which 1n 1te broader nspects must exteud over
perods of many years The necessity for detailed enquinies will

30



166 Third Resolution,

robably never cease  Whether 1o the workmg plan whieh 19 to be
{;xd dowo enquiry at any one time should be Lintted to ane or two
subjects was aquestion which was discussed at the serent con
ferences, but will be dealt with 1n the succeeding Resolation, What
the Government of Indin desira now o 1ossst upon 18 that, what-
ever may be the agricultural defect which 1s brought nnderin
vestigation, the officers of the agricnltural department should, as
a first step, conmder how far the lind records and the establsh-
mevts mamtaning them can be ntihized for providing 1nformation
negessary to the enquiry.

8, Although the relation of lsnd record establishments to
famine ad ation was not inclnded smwong the questrons placed
b fore erther the conference of 1898 or those recently held, 1t must
not be forgotten that one of the objects with which the Famne
Comm: sioners recommended the orzamzstion of those estabhsh-
ments as well as of the formation of provineinl departments of agn-
culture and land records waswn order thatthe admmistratire and
exeentave officials responnble for deahinge wok famme might at ali
times have at their command both the fallest 1nformation regird-
1ng the condition of every ageicelturdl tract and the peorle npon 1t,
end 1n seasons of scarcity be provided with a well-argantzed agency
through which, 1n the firat place, continuous mtelhgence of tne
state of every village and every gullering person to 1t would be
communteated ta them and 1n the second place, diract relief could
be 10 case of need administered under their darection, These first
objects of the l1n | record moehnery wers fully conmdered 1 the
famme codes drawn upin 18492, ymmedstely aiter tha constitutron
of the naw deyp 1ad been directed Fortuoately, stnce
those codes were first 1ssued no s~riovs famne or wilespread scarcity
hag until now affheted the country, and time bas been thus given to
trirg the establisbments 1nto good workmng ovder Therr utility
has radeed been purtly proved on the ocenrrence of spotadic distress
n Doted areas durte g the past 15 jears  Bot full evidence of
the immense ndvantares foreseen Ly the Famine Commusstoners,
resultin.s from the existence of a well-organizdd @ snieliz vee dow
lpurtmenl,” bas only been brought now Lefore the Gevernmeut of
adia
9. The Ley note of the sistem 15 the diviston of the whole
country mto eamly managed eircles of 50 to 100 villszes each It
Vas }een estimated that in the temporary settled provinces there 19
at the {resent time at the diepoesl of the district oflicerasu army of
rome 200 000 villige oflictals who form o well trained and discie
med 2k nnd file, commanded by a staff of 5,000 or 6,000 circle
1 spectors, who mas be well compared to the commuestoned officers
of re;iments  The dattes lard dowa for the fatter in the famine
coden and by provinaal 1ules are that in ordinary yesrs they
hantaw T T M N " “est mformation and
LI conditions of every
'y L + nreeent yrots Leen,
e fas 52 nieumstar cen §ave admitted, well performed, and that in
Yot o Tamiwe they should at Iroquent tntecsals usitevery villaje
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and, 1f nece sary, every bouse for the purpose of ascertarming whe.
ther any person or persons are suffering from want of food or from
sioknees , whether relief 13 distnibuted o accordance with direo-
tions reeerved , and whether private chanty 1s encournged and
orgamzed , thatthey should promote the employment of 'sbour on
agneulitural operations , mvile applieations to construct wells and
other agncoltural mmprovements , make kvown the places at
wehich relief works are opened, the nature of each work, and the
clnsses of persons to whom such work 1s open , conduct the dis«
tribution of gratuitous relief to persons unable to leave their
homes , report on the price of food, the state of the people and
cattle, the condition of the water supply , and generally bring to
the 1nmediate 1 otice of the district officials any occurrence deserv-
ing attention  In the performance of these duties each circte -
s) ector has, to ard lum, some 20 to 40 village officers

10 Under the stress of the present ealamity by which so many
provinces of the empire are afflicted, the services of the laud record
establishments have proved of the greatest value, and have maters
ally reduced the ditficulties which on former cecasiona of famine re-
sulted from the absence of organized machiery,

FL
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ple, the products of two adjacent provinces nre to

o matenal dezree the same, the exceptions firming buta small
[ 2] R , azam, may be due to

1 I 1d be a waste of labour

. - by scientific experts a8

to the botanieal character of the same plaut in two contiguous areas
or that the bacteriological engin of an eptlemie ehould be sought
for at preat cost to the State at every provineral centre Sueh
work can be done once for all at one place for at least 2 group of

provinces
The second derat 13 the 1mport of securing first
class experts for purposca of scientific research  The value of
. v - u setence and qualhifications of the
. . m which conlitio 18 vary much
. In view of this errcmstance and
- oviding every province with n

staff of first class and lughli paid experts1a each branch of scientific *

re<earch, 1t becomes necessary to place scientific investigation, as
« rule, under central direction,

The thered - Y ! not - 1t be
conducted on . f - The
development ¢ swonal

and partial imtiation of mdindual governments  In the despatch
of 1890, already quoted, 1t was shown that the distmbution of
seientafic research has hitherto been unegual, both 1n relatzon to the
sciences represented and to the sreas covered by 1t, partly because
ne authonity had been mnde responsible for imitinting research m
vew fields, and partly because action taken 1o one provinee nad not
been taken 10 others, Systematic botany, for instance,in some
provinces, and systematic geology throughout India, have been
strongly represented for s long series of years, whereas the study of
the useful and economie prodactz of the country and the practical
vestigation of minerals had until very recettly been neglected,
while 1n sume of those fields 1n which modern science has 1n 1ecent.
ars been worbing i Europe, such as_for ivstance that of
cterology, research hag hardly commenced

3, In accepting the rusponeil ihty for the general direetron and
ntrol of the scheme of mational research, the Government of
Wi bave no desire to excludethe co-operation of local Governs
;nts and Admimstrations  Lhey would, on the contrary, wish to
Tan their advice aud asustance at eviry 1mportant step tl ab may
f}‘en towards the development of the scheme, and to recerve for
L8 Q;‘ d any suggest for imtiating or extending
fgs research, of which the 1mportance may be shown. Ivor
S & ©%ise, whenever circumstances may admit, fo transfer
S ""ﬁamched to an 1mpenal department, to the temporary or
- ?"‘ 51 2nd direction of the p lanth Effect has
'§ § cent years been miven to this poliy by placing officers
= gical and botanical departments for a” defimite pertod

orders of a local Government, and agam by arrangn g
services of certain officers of the meteorological department
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chould be rhared by the Jmperiat and provincial anthorities, Thus
the national character of the scheme of research does not altogether
lude provincial independence avd co-operation,

4, Tn 1881, when the orders of Her Majesty’s Secretary of
State were recorved for the creation of agrcultural depirtments
upon which the responsibihty of orgamzing a scheme of engury
was to be placed, the position was found to be this,~Geograplu«
esl exploration was 1n the hands of a large impernal department of
survey , geology was represented by n well eqmpped staff of m.
penial experts, h 1 ayat batauy was fined to Ben-
gal and the North-Western Prosinces. A ‘meteorologieal depart-
ment comprised one imperial officer and four officers partly smpertal
and partly provincial, Astronomical, magnetie and solar obserra-
1008 were shared by Madras, Bombay and the Government of India.
Forestry was sepresented by provineal and imperial depariments,

- No o‘her acience found a place in the scheme, Since 1881 matenal
exp 5 1 of the investigating staff, 1 of the
programme commutted to them, bas beed effected. A brief account
will now be given of the measures which have been taken for the
development of enquiry 10 each field of mnvestigation stnce that
year.

6. Geography was in 1881 represented by a well equipped and
important sarvey department, of which the cost to the State con.
siderably exceeded 20 lakhs a year, The programme which it had
undertalen wos n large onc, and may be briefly deceribed as the
trngonometrieal, the topographieal, unc{ the ca(f;stml surceyes of
India  In 1881 the first of these great surveys had nlmost
approached completion, Cousiderable progress had been wadein the
second, while the third was shared with local Governments, cach of
tho g dencies, for inst having separate cod 1 departments
of a profesmonal chamtter. At thesame time the rezently 1olro-
daced policy of finane <1 Amends Vogi on mae 4 14 fondency
i many provinces to [ . "+ .+ . monm-pro-
fessiopal establishment e L tea € s provine
e} maps conld no dongu we becepieu fur emvownment e the geo-
graphical charts of the professional department.

Previonsly to 1881 financial derat had reqmired that
smpertal experditars on geographical survey should be reduced,
An smmediate Iimit of 20 Iakhs had been ind down. But the eud-
den reduction of o fong eatablished service was found mpesaible,
and shortly after 1881 the nlternative was adopted of diverfing
large portion of tho siaff from unremunerative to remunerative
works, 'I“hc h'tller Jras found 1 the detaded eurveya of forest and

. o v )
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theea principles, DPartia! effect wns given foit in the North.
Western Provinces, Burma and Assam  Nothing could be done in
pravinces sn whieh, as in the Punjab, cadastral maps were approach-
ing completion by a well trminud local ngency, but, on the other
hand, mn provinces where the local agency had not been traned,
much of the field plotting itself had to be'done by the professional
SQCveyors,

The advaotage to geographieal science of the system advocated
1% that wherever the field maps have heen thus professtonally cous
nected with the trigonometrical stations, new toposraphical details,
entered from time to time as changes 1n the features of the laud
surface may require in the field maps, can b atonce transferred to
the geographieal charts.

Simultaneously with the development of the large geographieal
scheme, as representsd by the three important lranches of survey,
other scientific work, such s tidal observatious, latrtude nvestigu-
tiong, and cartographical development, has besu carried on by experts
of the department

In the meantime the staff of the imporial depirtment has been
eradually reduged, and will, a8 the demands oo it dimmsh, be
brought under further contraction At rpesent the recent annexation
of Upper Burma, the development of the North-Western frontier,
the opemnzof a cadastral survey 1n Ben,cal, the new requirements of
forest departments, and the uncompleted portion of the topographical
scheme 11 the older provinces, form an extensive programme, for
the execution of whieh large blishments are still 1

6. Geology bas for mavy years past been represented by a
strong corps of experts which, till 1881, was mainly devoted to the
suennific examination of rochs and strata  After 1481, the policy

' L vt ‘ ! labours of the geolo-
- - . In 1893, the depart-
K = . was, 23 a basis for
the study 1n detail of the mineral resources of the country, still to
hold tae hrst place, but a small section of the officers employed, 10-
cluding, whenever requured, experts inported for temporary employ
ment, was set apart for the special examination of mineral helds.
Changes were made 1n the rules under which recruits admitted nto
the department wera required to undergo practical training 1 mines
orn laboratories At the same time the principle of decentraliza=
tion was so far adopted as to adrmoit of the seivices of a geological
officer beng temp ly transferred for suffi reasons to_any
provincial Government, Recently an 1nspector of munes has been
sttached to the department,
7. Meteorology was, 1n 1881, represented partly by an imperial
and partly by provinoialdepartments. The Famne Commissioners
lard mueh stress on the promotion of metecrologmal‘ enquiry, 133

was, they wrote, of pumary mp tnat g obser.
vation should not only be mamtaimed in complete efhiiiency, but
. PRERC R S . hH ., At
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should be thared by the imperial and provinaal authontles, Thus
the national charnoter of the scheme of research does not attogether
preclud il 1nd aod co-operation

P LS
4. In 1883, when the orders of Her Majesty’s Secretary of
State were recotved for the crestiou of ngriealtural depirtments
upon which the responsinbity of orgamzing a scheme of enquiry
was to be placed, the position was found to be this ~Geographts
cal exploration was i the bands of o large smpermal department of
survey , geology was represented by a well equipped staff of im-
peral experts , recearch 1 systematic botany was fined ¢a Bene
gal and the North-Western Provinces A mlg‘teoro)oglc'a) depart'
' e ~e .

[ [

Forestry was represented by provincial and 1mperial departments
« No o*her sctence found a place 14 the scheme  Since 1881 matenal
: of the investigating staff, sometimes of the
programme commitied to them, has been effected A brief 1ecount
will now be given of the measures which bave been faken for the
development of engmiry an each feld of mvestigation swee that
year
8 Geopraphy was m 1881 represented by a well equipped and
mportant survey department, of wincl the eost o the State con.
siderably exceeded 20labhs s y¢ = T - - -~ =P R 4T A
underiaken was n large ome, '
ingonometrieal, the topographic
India  In 18B1 the first of these grent susveys had slmost
approached completion.  Conmderable progress had been madern the
second while the third was shared with Jocal Gosernments, each of
the presid , for instance, having separate cadastral departments
of o professional character At the same time the rvesently sutro~
daced poliey of finanen] decentralization angmented the tendency
w many provinces to effect cheap cadastral surveys with non pro-
' R e er that the provine
dyment in the geos

Previously to 1881 financial copmderattons hal required that
mpenal experditure on l;;t~ogmp}ucnl survey ehould le reduced,
An immediate Jrmit of 20 lakha had heen lnd downs  But the end-
den reduction of o long estoblished service wiz found impossible,
and shortly after 1881 the slternative was adopted of diverttoga
hrge porton of the stafi from unremonerative to remunerative
work. The latter tvas found 1n ¢he detasled surveys of fovest nnd
of agnicultarsl Jacds  For ths purposs loe1l Governments were tn-
sated to permit the professional parties to lay dowa for each distrct
a skeleton r1ap which shoald be setentifeally convected with the
talwre of tle trigonometncal charts, asa baus for the field or
cada texd maps plotted m by the cheaper ageney, and were atked at
the same time to atilize thesurvey offictals for instructing the focal
surveyore  This policy was carried ont to is fullest extentin tho
Ceatml Provinces, where almust the entire gurvey was conductal on
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these principles, Partial effect was given to it in the North«
Waestern Provinces, Burma nnd Assam  Nothing could badono in
pravinces in which, ns 1n the Punjab, cadastral maps were approach~
tng completion by a well trnined local agency, but, on the other
hand, 1 provinces where the local ageney had not been trained,
mnch of the field plotting iteelf had to be done by the professional
BUTVEFOrS,

The advantage to geoaraphieal science of the rystem advacated
is that wherever the field maps have Leen thus professionally cons
nected with the tngonometneal stations, new toposraphical details,
entered from time 1o time ns changes in the features of the laud
surface may require 1n the feld maps, can ba atonce transferred to
the geographical aharts.

Stmultineously with the develop oF the large peograp
schems, as represented by the thres important branches of survey,
other screnhific work, suchas tidal observations, latitude investigie
tions, and cartograpincal development, has hesu carrted on by experts
of the department,

In the meantime the stalf of the imperial department has been
sradually redneed, and will, as the demands on 1t dimmnish, be
Bae wLelod wfomb oovca Lo o 8¢ oo enf the recent annexation

"t . North.Western frontier,
-t . tho new regmirements of

L

8. Geology hus for many years past been represented by a
strong corps of experts which, fill 1881, was matnly devoted to the
selentific exammnation of rochs and strata,  After 148}, the policy

oo ea 0 w - - A g00urs of the geolos
.ot .- ‘n 1893, the depart~
- was, as a basas for
. r the country, still to
hold tne birst place, but a emall section of the officers employed, 10-
cinding, whenever required, experts unported for temporary employ-
ment, was set apart for the special examination of miueral helds,
Changes were made in the rules under which reciuits admitted into
the department were required to undergo practical traloing i menes
orn faboratories A% the same time the puneiple of decentraliza-
tion was so far adopted as to adroabof the services of a geological
officer being temp ly ¢ { d fer suffi reasons to any
provincial Government, Recently an 1nspector of mines has been
sttached to the department,

7. Meteorology was, 1n 1881, represented partly by an imperal
and partly by provincial departments, The Famine Commussioners
lanl muek etress on the promotion of meteorological enquiry. 1t
was, they wrote, of piimary 1mportance toat meteorological obser-
vation should net only be maintaived 1n complete eficiency, buk
sisoeo etrengthened and improved as to ensure the enrly and punc-
tual supply of 1nformation to officals and to the public of weather

d an D sgainst fanune, the safety of

Prosp
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ehipping, warning agamnst floode, were objeets fo be held 1 viw
Siace 1881 the department has been matertally strengtnened A
second Buropein expert has heen attached to the central office A
complete vystem of warning signals bas been_estallished along the
consts 'The nwwnber of observing stations hae been considerabh

d 1ieland. Inf 35 15 brought by telepraph from 1M
1nstead of as formerly from 50 of the prinetpal stations, detailed
statistics silustrated by eharts are daxly despatched by pest, and n
abstract of them by telegram, to every part of Indin, Ghecharctes
and eauses of meteorological phenomena which ocenr on the con
tinent or on the adjtcent seas are betug carefully wocked oub

The provinenl officers, who have other local duties m;t con,
e P T o6 Al oo e an

]
plementary detals g8 they may require

8 Bolany, ke geology,1s ascience which his been officially
represe: ted from the earlier years of the centory  But, ag was long
the ense m Europe, iovestigation was cot fived to the fiell of syste-

i’ » N £ species

. . . conomis
organ-
. . . . 3 avounte
occupation of most men with saenfific traming and tastes, much
bad been done 1ndependently of official ageney by medical
officers and otbers 1n many parts of India  But no organwzed
scheme had ever been worbed out for the whole country In 1381
two officers, one at Caleotta and one a$ Saharanpur, were officsally
e1 gaged on completing the botanieal survey of Indian plants, but
thesr Iabours were practically restricted to the two provinees of
Beugal and the North. Vi estern Provinces 1n which they were located
In §885 a third officer was, at the request of the Government of
Madrar, sttached to that Presidency. ‘Qbus, of all lndm, enly
tbree provinces were included 1o the aren of botanieal enquiry,

In 1800 the Government of India, 1n commumeation with the
Kew autborities, expanded the scheme of batmmeal mvestigation
The Calcutta efficer was placed ot the head of o ? botanical eurvey of
India, * the entiro empire was, for the purposes of the survoy,
diided between the thres experts, with the oceamons] nsmstance of
a fourth 1o Bombay, botanical investigation tas to take, as far 28
posuil o, o practical direction, and the officers of the provinesal de-
partments of agriculture were to co operate with the botanical officers
1a armanging workiog plavs of enqatsy.,

Whe'lier 10 s1ew of the needs to bs metin other Lranches of
serentific investigation the staff employed oo tte botamesl survey
ot India ean nlways be mantaned at s precent strength, 138
question which 19 a1l under consideration.

0. The ceoxomie products of Indin had not previously to 181
brought under systematie tavestigation  Much ecattered in-
stion had been embodied 1n official and private publications, 10

Yeen
Torm:
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screntific journale and the hike, but was of hittle practical use, be-
eause it had not been collatud and pubhshed in any accessible form
2. D »f the vamous requisitions mad;
’ . . tadin, on behalf of & series of in.
L h the Indo-Colomal Lxbubition
o Ml the daty of making a foll col-
L - sa cnlalague ratsonnée which has
recently been pleted and publshed as a “dict y of the econ-
, omuc products of Indin’ The work has occupred 10 years In
1857 the appomntment, hitherlo a1 temporary one, was made per-
mauent, The Lcollechonls wore ]|ﬂacell 1 the nattonal museam at

FRR I "~ - -* ' eduties had
N - .. to the col-
. .. . 0 . saking sup-

. products in
respect Lo witch 1nlorwalion 13 wanung or womplete

10, Felerinary ecrences=Thie 1ncludes the 1ovestigation of
nnimal disezses, and of the means by winch th ey may be prevented or
cured, The enquiry 1s one of gieat 1mportance to sgricultueal m-
Justry. The annual loss due to ammal disease has been estimated
n crores of rupees, It his indeed been offically stated by the
local Government of cpe of the northern—provinces fthat i the
course of any fiva years the destruction caused by rindeipest aloue
was greater than that caused by drought,

Up to the year 1881 the only step taken towards serious inves-
U1gation was the appointment 1m 1868 by Lord Mayo’s Govern-
ment of an important Commission whose report fully confirmed
the necessity of further enquiry and of well organized measures
No further action, however, was taken mutil 1890, when proposals
were sanctioned by Her Majesty’s Secretary of State involving
the attachment of a veterinary officer transferred from the military
staft to every province and of two officers with cenfral dutes to
the ymperinl department of revenue and agrienlture. A scheme
was then drawn up for a so-called veterinary survey of cattle and
of cattle diseasss, The smivey 1s pnmanly directed by one of the
tmpenal officers who is engaged with the co-operation of the
provineal o ficers 1n collecting and collating  1nformation through.
out India regarding the various breeds of cattle and other apimals
useful to agriculture 1 the country and of the diseases to which
they are subject,

. 1L Bacteriology—Simultaneously with the veterinary survey
investigation1s bemg made as to the posabilities of preventing or
curing cattle disease  ‘The treatment of many diseases 13 known
and veterinary schools tnder the dire.tion of the provineal officers
Lave uow been established at almost every provineial centre for
the instruction of native practitioners, A lend m this direction
had indeed already been given 1o Bombay, the Puujab and Madras,
Bot no successful method of dealing with the most fatal and
destructive epidernics, such as anthrax, ninderpest, and surra—
disease confined to hot and moist climates—had yet been d d.
Three posntle systems of dealing with them bad, from time to
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v be summanzed as exterm artun
The first of thae three, esterounat ot
hod o which ot
owng to rel giont

time, been suppestod which ma
regregation, and moenolation,
of dicersed or suspected animals, “tthe {,net*
confidance 1= placed 1n Furopean coustries, bat,
rejudives, lnp nmpassible u’; Indis  The eecond, wzfegﬂ"‘:?“‘;i
infected amimale, cannot bo effected withoat legislative me{nhﬂe
and a larpe staff of mspectors or police, Vanons I""Y“;"ds bor
smce 1831 beon submitted to the Goveroment of Iu lam o
lomslatice action, but have been, with the general cmz;ﬂl;ﬂ:rw
afl laont Governments consulted, condemned m view of ;i ?e hat
ment to the pesple and *be great expenditurs o the : damaﬂd’
thay would entnl,  The third measure, 1aoculation, whie :mnme
Inctortolopical nvestsent ~~ 15, therefors, the onlv pre! i
e o , vcept indeed 1n those cases "
oa » thas view the servicesof ucan:\.
\ L #" i Langard, were obtaned from hore, and s b“t:::’
Jogieal laboratory rens astablished at Poona.  The chmsfe, hm:utm!
not provng favourable for Jaboratory nvestieation, the inett e
was transferred to a eolder mite in the Himalagns In them -
while the character and eances of the destrnctne epidemue koo
aw surra, of which the wide distribution had not hutherio beer
anspeoted, and which 13 due to a bleod parasite, of which t.h‘e Bsfe
hugtory conll be sworked Ut 40 JRT, chmate. Jrere. mYeitches
the experduen published

bave »*
e Government, of Todia 18 now considening the desimbihity

of strengthemng, by the addition of & eecond export, the bacterio-
topeal stnff hed to the Hunal yan_lab y. Rinderpest,
which was deelired by Lovd Mayo's Commussion to be more
destructive than sl ofher disesses put togetber, and whieh 1s
suspectrd €0 be probably amensbls to vacemation, will be the
primary eubject of 1nvestigntion  The enquiry 18 one to which
epecial importance 19 attwched, in view of the fact that 1t can only
te ronducted 10 & eonntry m which, like Indis, the tlhaaahter of
suspected avimale te notcompetled by faw, The dignavery where
ever made of an effective vaceme for nnderpest would, therefore, be
a boom to every conntry in the world

12, Agrscultural gevence 1an fold 1 which provineial, an rone
teneted with natioval engmuy, can be usefolly carped on, Indeed
mast of the work mustbe dene by local obrervers and experte
Nevertheless 16 wos deemed that, as wrged by n conference of
provincial officera (n IBS3, the eereices of a first cls apricntt =t
chemeet of Enropesn reputation a8 aninvest ~e  F '
prot lems of importanss ~

out Inln, wenld, . « L
conaiderble nea ¥« " 5 4 conealtation with
provinetal office 1 e ScentiBioincestizatione, to mtate
enquieics, to ¢ g-plans for provineal farme, and
geoerlly to mt the contwy of expenirent and to
rre-crv» en was ttendel ndeed to be
ttfe more 1t of pesvineul departments
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It was n pursuance of correspondence with Her Majusty’s
Secretary of Stateon thrssubjees that Dr Voelcher was deputed
1y the Rloyal Agnicultural Saciety of Great Britain to ¢ advise on
the best conree to be ndopted 1n order to apply the teachings of
~gnealtuaral chemstry to and 1o order to _eflfect 1mprovemer ts 1n
Inlan sgneniture > He fully confirmed the advice of the 1885
conference  He gave a long list of questions which demanded
reientifio tnvestigation , dwvelt on the necesmity of scientific sdviee
to provinctal departments, explained the advanta_e of central
direction for the preservation of continmty, recommended that
mstruction 10 ngricultural chemstry should he proviled for
natiors! colleges of agriculture, and urged that * general agrieultural
enquiry > could not be condicted without men who had mmde
agricultural chemstry a particular study  The conference wh ch
met Dr Voelcher in 1890 supported lis opmion thatan expert
wns required for purposes of scientific 1nvestigation tndeper dently

T woel' 24 - %t s opthig advice the
' LA ' two esperti—-one
: xperment and  for
Jecturing i A 2ELURUTAL Loneges , Lue oluer 101 the more important
duty of gmding general agrienltural 1mvestigation The valuable
report which Dr Voelcher, himself an agmenltural chemist had
made on the general conditions and needs of Indian sgricultore,
ve sufficient promse that the measure would leud $o the ultimate
’ivslopment of the sound working plans of scientific engmry and
experment  Two experts selected by Dr Voeleker, under vhom
they bad served as assistants, were accordingly deputed for a term
of five years Suffictent trme has not yet been afforded to judge
of the practical success of their mission

13 Enlomology1s s rcience which, as applied to agrieulture,
must be held to include 1nvestigation into the causes of all plant
diseases  The loes occasioned by diseases of plants 18 even greater
tlan that caused ty diseases of animals  For instance, the valme
of wheat anoually aestroyed by the weevil alons 15 estimatel at
some crores of rupees As n the case of eattle disesses there
are two distinet branches of enquiry—the onea survay of plant

' character of each, and the
. hem the otber an nvest:
o , and as to the posstbilities
of prevention or remedial action

Again, the diseases themselves muet be classed uvder two
broad divisions, vsz, those which are due to 1nsect pests of which
the Iife h story 18 Lknown, or can with comparative ease ba sworked
out, and those which ate dne (o obseure blights, of which the
origin and tragsmigrations are wmperfectly understood

T ~ Y ot been represented  And sinea
$overnment of India has hal
yearch 1n this feld has been
. > natonal moseum at Calentta,
by whom a girvey of the sect pests injuriously affecting arnical. »
turs was din 1838 1n pond, ond 1
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:;T:’;(}:,?: soggested whioh may be cummarized a8 exferminafian
of A de, and inoeulation, The first of the three, extermnshon
o ased or suspeoted animals, s the method which ot
:e de_m\e 15 placed m Furopean countrses, but, owmg to relzione
gzié:ee'j% 6 tmpossible in Indiz  The second, sgregaton of
ond a1 r“’;’mt:g. cannot be efected without legislative meacures
smoe fBgl sb of snspectors or police, Varous proposals hizve
lemislativy teen submitted to the Gocersment of lodu for
n)f)oca[, (s;one 100, bl:t have 'be_sn, w:'th the general concnrrencd of
3 in view of the harrss-

iﬁi’ﬁ‘éﬁ'f 'ffpge 'Zz’"a the great expendsbure to the biate that
Factersologios]  m b third measure, moculation, which demand?
I 7 Eu‘w myt‘s_hgat'rgn, 15, tber‘efare, the only preveatve
. - . * 0 e

.y . - 1) -

whle the Dhn‘rm.fer and ervre: o -
g of the destruet
::F;;LZIZ::“ 0::::{“:1‘::33 \?de dnsb;-;bgéwn hzdwen;pzifl?:;(i!;::
il 1 due to a blo arasito,
fg;tory coufd be wopled Augay.any, chmate l-ve'r:{ iW:’:f,’Z the hife:
by expegistaral PRV S N.I;'N',...Aav\.»‘.,\?.\,».\zm by
Dagn e at Pooun, nud the valnablo resuits of ms researchos
‘ocenruiready beon publiched.
n . e 3 efYn3q lewarw considering the desirabibity
. L. . second export, the bacterio
e ) T H .yan_lsboratery Rinderpest;
wiieh was declared by Lowd Maya’s Commission to be more
deatructive tian all other diseases ot together, and which i«
nawoeted to be protably mmensblp to vacernation, mil bci ﬂ.;
. . - & gne te whiC
. thst 1% ¢an only
- the slanghier of

repected ATIDR}S 18 MOLEORLULL Ly 2o e o disravery where-
aver made of o1 effective Yoceine for rinderpest would, therclore, be

o Loon to every conntey the world.

12. Jgncullml seience s s fiold m ‘)-hi_ch prov;nma\, e o
tensted with matior . - T~ Indeed
most of the work 2t ‘. . . experts,
N T L « erence of

o brey ciiss agncultani
\westig stor of many difficult
slsand cultisation throoghs
\mperisl department, b»of
The n consultation with

considerabl ¢

prowmeial 1o, Lot

enqmeies, . 1 forms, apd
.« iment gnd to

generally to guide W14 Ius BUVLG Mv Y o K
resorve contwmuity of action, e was intendad sodeed to Le

jttle moro than the prolessional adwsser of provipeial depactments.



Serentific and nalonal enquiry under smperral digectror 117

bLe smd now to be cxperts, nnd for the most part ther scientific
1nvestigations are earned out under the direction of thelocal Govern
ments whom they serve. On the other hand the education of the
European officersin the science of forestry 18 provided for atn
college supported by the impenial Government m England, and of
the native_officials at a national echool directed by an imperial
o T et P Sevelope
. - . 'argm

. . npemal

officers nand the forests themselves are penodically visited by an
unpenal Inspeetor General with a view to the gmdance of the
exccutive ofticials 1n the scientific mvestigations wiich are to deter-
mme the character of the trees adapted to each locality and clumate
and theappropmate treatment of them  Finally, 1t 1s the task of the
Government of India to formulate, m consultation with local
Governments and the impenial experts, tne broad prineiples upon
which the scheme of investigation and development 13 to be based.

16 The share 1n the national scheme of the sgnieultural en-
qury which devolves primanly upen the imperial authorities has
now been explained, the measures taken, since the new department
was created i 1881, towards the expansion and promotion of
seientific and agricultural enqmiry under central direction have
been briefly described, and the position in which the programme
now stands has been roughly indicated There' are still many
dufeets mn the general scheme. It s still ubequal and incomplete.

hat may be termed the older sciences—geography, geology,
and botany—continue, for 1stance, to occupy a much greater share
of the State expenditure devoted to scient:fic investigation than the
newer se s which p hes mto the obscure diseases
of ammals and plants, Long standing departments have profited
by the traditional respect which has been paid to them, Those of
more recent birth have bad to struggle against financial diffienltres
and against the opposition which 15 necessanly offered to anything
new The Government of Tndia have not ommtted to take under
derat the question of equahizing the elaims of each branch
of saientific enquiry, and will as time goes on take such oppor-
tunities as may offer themselves of expanding nvestigation 1n the
more modern fields of research
17, The Government | gTndia cannot, bhowever, work alone
In view of the cousderations which have been explawed they
aro compelled to imtiate and orgamze under central direction the
various departments of national enquiry which have been described,
but the work that 15 done i the field requires the active and
sympathetic co operation of all local and provineral authonities
Asalready indicated this prineiple has been recogmzed by the
- T - 5o far as 1t has been
the geological and of
been temporanly placed
The ocersion 1s now
taken to explamn to local C and Ad ons the
material aid which can be given to the development and to the
cffcetine worling of tne schome by the retive co operation and
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intelligent adviceof the provincial departments of agriculture.
Already 1p the proceedings of the recent conferences the Govern-
ment of India 13 pleased to observe that strong recommendations
have been recorded 1o favour of promoting active rescarch, in con-
nection with the nature, prevention, and cureof plan{ diseases due to
sect pests and other more obscure causes.  So, too, at the agneul-
tural conference of 1893 a request was made that botanical mvesti-
gation mght be made to take a more practical direction  Appeals
such as these for the extension and development of scientific enquiry
from depattments and officials who have the opportumty of
observing 1n the course of their field duties the real nceds of the

b " 1e timo asmst the Govern-
Yo - of nvestigation m nght
H - 1 orgamzing on a sound

18 But the duties of agneultural departments will mot end
here. The officers of the departments should take every opportumty
of working out, n conf and p 1 Itation with the
expert investigators, a plan of oy and of ting them 1
obtaining the facts and statistics which they may require Thus
1n the case of botany they should explan to the botanical expert
}vhe‘n he vimts oris vited to the province m what direct ons
[P R S L T

IR PRIRD |

locality  Similar nction may be taken 1n the case of minerals 1n
t with the geol !oflicers Agam, they should make

th lves acquamted with the being taken by the veter-
1nary officers for the survey and study of cattle disease, and should
agsist them 1n obtaining the information which they may wish to
collect from agricnltunists  They should bring to the notice of
the reporter of economc products any facts and detals which arc
Likely to be of anterest to him, and supply him freely with 1nforma-
tion under all branches of their work which it may be desirable
for hum to publish, they should bring to the notice of the forest
officers or of the nuthorities responsible for the ad teation of
land the needs of each locality for [forest or fodder reserves,
and sLould assist them to devise usefnl schemes by which require-
ments may be met. Above all, they should tale the ntmost ad-
vantage of theadvice and gmdance of the sgnoultuml experts
sttached to the impenal department whose services have been
freely placed ot their disposal by the Gosvernmentof India, and
who themselves stand 1o need of the local knowledge and special
expenence which only the provivcial officers possess
If duning the next fuw years the nctive and intelligent cov
cperation of the provineial officers 13 thus necorded $o the vanous
departments and experts who are engaged in the avestigations
which directly or sndireetly are required by agncnitural intercst
the Government of India nre assured that, with the advice ani
¢ of local G ts and Admumstrations, they will Le
atle o effect matenal progress i the great national nork of seicn-
tific research,
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FIPTH RESOLUTION,

SCIENTIFIC AND LOOAL ENQUIRY UNDER PROVINOIAL DIRECTION,

1. Itis mmportant to bear in mind that the creation of sgn-
cultural departments in India has been due to the occurrence of
fammes. The C it ted on the of fwo
serious famines, n 1866 and 1878, to advise the Government on
the action fo be taken for the mitigation gf distress caused by

fatlure of harvests in tha # ¢ wn - = N K -
sure, the cre . . -
screntific enc . . 1

werease Of tus iwyu-supply of the country and to the greater sta-
bility of the sgrienltural outtnrn, The scaraty by which so
many parts of the empire have, 1n the present year, been afihcted
brings renewed importance to the main object for which agriculbural
departments were destgned, and umposes fresh responsibility open
alflneal Governments and Admimstrations to give the Zallest pos-
ble effect to the policy advocated, s policy which was explained
m nfihe Tampe Commasion’s report of 1830 i the following
WOrds *=—

¢Qur report,” they wrote, *has clearly shown how greatly agricul-
¢ ture predominates over all other mterests and emnlagmonta =
PRt :

x . , .
< - .
« 2

s sudu keep pace with the mereas:a of the population,
2 In the opeming Resolution of 1881, i which the programme
of the new department constituted was seb forth, the Governs
ment uiL l‘ndm endo‘rsed'thns view, they explamed that the chief
PR PP Pt PPt ~ i

defects was necessary before remedies could be provnd)ed to cure
them, that the departments themselves must be made financially
useful to the admimstration previously to embatking upon schemes
mvolving matenal expenditure, that as1t would only bethrough, and
bv. the nat ya aneme v ¢ 00 = ltural umprovements conld, on
. . e country, measnres must be
. » proper system of intelligent
1ustiucuion 1n the schools, but they agreed that whan wesl o |
action bad been taben to atta - *
of th‘e departments were to be ¢ PN
" Pt
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8 Durmg the first few years after the constitution of the
provnetal deparbments the Goy § of India were content to
Luow that the new establishments were devotung therr marn at-
tention to the orgamization of the system wuder which agricultural
faats and statistics were to be collected with o view to thewr utifiza-
tion—firstly, for the wtroduction of remunerativ e reforms 1ato the
land revenue admmstration, and secondly, as a basis for agrcul-
tural expeniment and mmprovement  They proposed, bowever, that
when sufficient prmmess had been made mn this direction, remewed
atteation ghould he drawn to the mawn objeet for which the new
departments were created And an earber oceasion than that now
presented would have been taken to discuss with local Governments
and Admumstrations the general plan on which agnicultural expen-
ment and reform should proceed, but for the desire of Her Majesty’s
Secretary of State that ona matter of such great importance to
the country the opimon of an achnowledged agricaltural expert
should first be obtained It was 1n accordance with this view that
Dr, Voeleker, the e~ ™ - * aronr wet
Society, was deputed
“the best course to b .
¢Iudian agneuiture * Ackpowledging the judreiousness of a measure
¥y N T ' - ~f extravagant
a - Government
Q antage of Dr.
Voelcher’s mission by wviting local Governments and Admimstra~
twons to depute such officers and experts as might bhe mast compe-
tent to assist him with their combined advice to meet him, on the
conclusion of hus first tour round India o 1890, al » general cone
ference, the object of which was declared to be ¢to secure the enun~
cition by the Government of India of those general prmeiples
which 1818 required to lay down 1n such form as will primd facie
be acceptable to local Goverpments® Dr Voelcker avaled him-
8elf of the advice of the conference of the value of which he recorded
tus achnowledgments, 1o tbe exhaustive report which he subautted
two years later ond 1in which he recommended that positive action
shou{d be tabenin many direct * v L
India covsidered 1t destrable that, -
mendations, or formulating prines,
conference of selected officers and experts from all provinces should
be acsembled 1n 1893 (o di cuss the mensurey finally suggested iy
Dr Voelcher The Gosernment of India were thus constrained to
anat not ouly the recommendations of Dr. Voeleker himsdJf and
of the conferences which examiacd hus preposals bat also the siens |
and opumons of local Governments and Admungtrations bddore
cndewounug to farmulats the prin-iples upon which the agricul-
turl reforms _advocated by the Iamine Commissioness shoald be
nttempted  In order to ensure a fall and careful ccnsideration of
the questions concerned confurences were held for o third time n
each provinee darng the rooent cold westher,  The time bas now
come when 11ts I xeelleney 1n Couneid 14 sn a poubion to apnounte
the general plaa upoa which the provineial departments of agricul
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ture should be called upon to base thewr efforts to fulfil the prine
cipal object for which they were designed and created.
4. There is, perhaps, nosubject upon which more diverse opinions
o " Ve e e Voo under
) ' been
. - . , . xpens
ence the methods best swited to their own soils and chmate, that
ractices successful in the western are unsmied to the eastern
emisphere; that the lessons taught on an English farm have ne
bearing on the cultivation of an Indian field, that the labour-saving
machines of Europe and Amernca ate useless i a country whers
manual labour 14 extraordinanly cheaps that 1nterference with the
tndig ' e T Yoo * Yat, above all,
offi * .- . e suited than
any - . . )

While admitting thab these and similar arguments reqmire
that great caution should be exercised in framing offictal schemes
for the improvement of agricaliure 1n sny part of the empire, the
Government of India cannot allow them to be accepted as barning
the proseention of official effort. The time has wdeed arnved
when peither the 1mperial nor provineral Governments are justified
1n tabing up any such position. Putting aside all other consideras
tions, the strong expression given to opposite views by the two
Comrmissions appomfed by Her Majesty’s Secretary of State to
advise the Indian Governmest on these matters, vsz, by the
Tamine Commussion of 1830 and by the special expert sent out ten
years later—vicws confirmed by conferences of selected officers and
experts from all provinces—~has practically taken the decision of
the 1ssue out of their hands. At the same time the Government of
India are convinced on 1ndependent grouads that official direction

o e YT ™, and 1ndeed has been,
of importance It 1a

. . . tberate policy pat for-
ward 1 1851, and for the reasone already explained, the astention of
agricultural departments n the provinces has been diverted from,
rather than directed to postiive agneultural reforms, that they have
been urged to effect fi 1 and to org: careful
schemes of agnecultural enquiry before entenng upon a serious
campaign in the field of agricultaral experiment, that they have
been told not to expect widespread results uutdl the educational
systet of the coantey has been mmproved  Nevertheless in some
provinces, and notably 1n the two presidencies of Madras and Bom.
bay, not only bas considertble advance been made 1n establishing
b of useful and tific exp under the direction of
competent experts, but examples have bLeen forthecomng of thew
financial value to the State and to the sgncultural commumey,
Falures have, 1t 1s true, been numerous, bub, as pornted
out at the Bombay Conference, n falure mesns at least success
1n setting a doubtful question at rest, while one financial snecegs
outweighs the cost of many failures A few 1nstances noticed 1n
the procecdings of the recent conferencesor in Dr. Voeleker's

report may be gven of substantial and profitable results whyep
amid many failures, have followed agricultural mre:hg:nun,'
offictally directed

ay
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5 (1) In 1877 s conference attended by officers of the guologieal
and of the revenue and irrmgation departments of more than one
provinee, of whom two were the late and present sceretanes of the
tmpertal department of revenue and agriealture, was held 1o a dis-
trict of the North-West Provinces for the parpose of diseussmg
the possible methods of reclayming lands rendered upculiwable by
an excess of salts  There are 10 various parts of India, and espe-
cilly 1o the north, several thoussnds of square miles of lands thus
excluded from cultivation An elaborate scheme of experrments,
melading flooding, drainage, the application of chemeal and other

and varous methods of agricultural treatment, was lud
down by the conference, and was earried ont by esperts of the
agricultural and iwrngation departments  After some jears, n
system of treatment, within the reach of any enterpnsiag agncul-
turist, was developed winch admits of the profitable reclamation of
salme lands hitherto condemned as uncu{]bumble. Although the
widespread estension of the process of such profitable reclamation
eannot be expected until the land owning classes hmve been so
ducated as to take spont: interest :n the work, yet the results
obtamed have proved that a materal addition to the culfivated
area of the conntry can, i the course of fume, be smade, and that
siline land once thoroughly reclaimed may be made capable of
praducieg excellent crops ~ I61s estimated that every hundred
square miles that ean be recovered wall, 1f, as 18 often the case, the
land 18 withun reach of the canals, produce annually upwards of a
million of maunds of food gramns

() Iz Bombay the Agrieultural Department undertook the
wtroduction of Eurap thods of manufacturiag dary produce.
A Swiss expert was imported and experrments were sct on foot
The following nceount of the results 18 given 1 the proceedings of
the recent conference held in the Bombay Presidency ¢ Nocnquiry
¢ was necessary to prove the superionty of the English and continen-
43l methods © W hat wag essentral was to populanize the improved
* methods and teach the use of wmproved machinery  Local dues
* wore established at Poona and Bombay  The demonstration was
“ successful, and as suecess wassecured the departmental duries were
‘closed  Up to date abont five Jnkhs of mpees north of improved
¢ dmry machinery has been smported and the 1mproved methods have
“spread thronghont India  Milk separators are now privately sct
¢ up 10 villages on rmlway lines and the separated crevm imported to
*cities where 1t 15 made up into botter whence stislargely exported
“ to fore gn countnes  The price of milk m out-l;’mg wiltages has
* risen an 1 muleh eattle have Increased in number

The sticeess oblaned 1n Bombay led to the temporary  transfer
of the Smies expert to the North W est Provinces, where witbin twoor
three years he wisestablished on the very mlhine lands which swere
vwsite I by tho conference of 1877 and shich have heen sines coas
verted 1nty q profitable dairy farm whence darry produce 13 now
exported ¢ As 1n Baluchistan, and other remote parts of Ind a.

(3) Another expeniment, amtiated in 1885 at the instance of
the Agncultural Department in a district of the North West Prove
1mces, and referred to 1n D, Y ocleher’s report, bas borme frustful
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results which have been recently noticed by the loeal Government,
Land ¢ which was mostly a net-waork of ravines affording grazing of
the poorest desenption’ was experimentally enclosed as a fuel ‘and
fodder reserve An cxpenditure of 3,000 has at the end of 10
years Lrought i an aunual 1come of over R1,000 from the wood
and grass rmsed 1e what had been, as Dr Voacher observed, sim-~
Py Seaste land  There are, 1t 13 believed, several hundrcds of
square miles of waste ravine lands on the banks of the large nivers
gNdrchcm India, of which the reclamation would be of material
~dvantage to agricultural intorests, and the success of the exper-
ment has already led to the estinson of the system 1 sumlar
tracts
(4) One more example may be given of material financial
results obtamed by investigations conducted on a seientific basis
under official directton Between 1870 and 1880 carefnl field-to~
ficld enquines were made in the North-West Provinces and later
on by the agricultural and canal departments 1n the Bombay Pre-
sidency as to the cost of applying canal irngation to caltivated
land ~ These have led directly and indirectly to an improvement
1n the canal revenue of something hike thirty lakhs & year not only
without detnment to, but with distinet advantare to, agnenltural
1nterests, 1n view of the fact ascertained 1 bath I’mvmccs that the
lavish use induced by unduly low rates of canal water on un-
manured land leads to 1ts deterioration
These nllustmhons W:ll snfﬁce to indieate that important
' red by experiments
. r official direction.
- must be assisted
ention and effort 1s
necessary , that occastonal suceess can only be obtamed amd many
failures, and that a long period of years 18 required for the definite
agcertunment of positive results
6 The Fammne Commssioners strongly insisted on the neces-
snty of employmng, under the genem\ direction of the provineial
t experts tramned at home
<There must,’ they wrote, ‘be employed a certain limited number
and

“of persons p superior tech tific knowledge
¢ of practical nwnculture whose tash 1% would be to aid the Govern-
‘mentin 1ts 10 1ntroduce xmproved methods of cultivation.

These should betrained specialists, and their number might prob-
nbly be at the mte of two ot three to a province, and m y all cases
' " lowed by a year of practcal
are sent out to India > The
considening 1t essential that a
ot should be provided with
petent expert t b the possibihity oi their

¥ P U ) RO

the agneultural conference of 1893, Dr, Voelcher adwised that

the expert assistants employed ¢sbould have passed through a tran.

¢ing such as that given ot Cirencester or sumilar institutions followed
8la
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5 (1) In 1877 aconferenceattended by officersof the geologieal
and of the revenue and irrigabion departments of more than one
province of whom fwo were the late and present secretarses of the
mnperal department of revenue and agrienlture, was beld 1a s disv
trict of the North-West Provinees for the parpose of discussing
the possible methods of reclummg lands rendered _unculiurable by
an excess of salts  There are m varous parts of India, and espe-
aially 1n the noith, several thoussnds of square miles of lands thus
excluded from cnltivation, An elaborate scheme of expersments,
moluding flooding, draipage, the apphication of chemical and other
manures, and varous methods of agriealtural treatment, way lud
down by the conference, aud was carmed out by experts of the
agricultural avd irmgation departments  After some years, 3
system of greatment, withm the reach of any euterpnsing agneuls
tunist, was developed which admuts of the profitable reclmation of
saline fands hitherto condemmned as unculiurable, Although the
widespread extension of the process of such profitable reclamabion
cannot be expected unirl the land owning elasscs have been so

ted as to take spont: terest o the work, yet the results
obtained have proved that a materal addition to the culfrvated
area of the country cap, in the course of tume, be made, and that
saline land once thoroughly reclarmed ray be made capable of
producing escellent crops = It1s estimated that every hundred
square mules that can be recovered will, if, as 15 often the case, the
land 18 wathun reach of the canals, prodnce annunlly upwards of a
roithion of maunds of food grams

(2} In Bombay the Agricultural Dcpariment undertool the
wntroduction of European methods of manufacturing dary produce.
A Bwiss expert was imported and experiments were sct on foot
The following account of the resulfs 13 geven 1n the proceedings of
the recent conference held in the Bombay Presidency ‘Nownquiry
* was necessary to prove the superrorsty of the Doghish and continen-
<tal methods ™~ What wag essert ~1 =+ -~ 1 b "
¢ methods and teach the use of .
¢ were established at Poona and .

“snccessful and assuccess wassecured the departmental dairies were
“closed  Up to date abont five lakhs of rupees worth of 1mproved
Cdmry - vt PR

*spread .

“upm

: cx}t’u:a .

. emparary transfer

- N ‘ - where within two er

three years be wasestabhshed on the very saline lands whieh were

visited by the conference of 1877 and winch have been since con-

verted mto a profitable dairy farm whenco darry produce 13 now
exported to Assam, Baluchistan, and other remote parts of India

(3) Another cxperiment, mtiated n 1885 at the instance of
the Agricultural Department an o district of the North-T¥ csf Prov-
wnees, nnd zeferred to 1n Dr. Voclcher’s report, has barme frwitful
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results which have been recently noticed by the loeal Government.
Land ¢ which was mostly a net-work of ravines affording grazing of
the poorest desenption’ was expenmentally enclosed as a fuel and
fodder reserve, An expenditure of 13,000 has at the end of 10
years biought in an annual income of over R1,000 from the wood
and grass rased m what had been, as Dr. Voeleher cbserved, sim-
ply waste land, Thete are, 1t 1s beheved, several hundreds of
square mles of waste ravine lands on the banks of the large nvers
og Northern India, of which the reclamation would be of material
advantage to agricultural nterests, and the success of the expen-
ment has alrendy led to the extension of the system in smmilar
tracts,

gl) One more cxample may be piven of materal financial

results obtained by nvestigations conducted on a scientilic basis
under official direction. Between 1870 and 1880 careful field-to-
field enquiries were made 10 the North-West Provinces and later
on by the agnicultaral and canal dep 1n the Bombay Pre-
sideney as to the cost of applying canal wrmgation to ealtivated
land  These have led directly and indirectly to an 1mprovement
1 the caual revenue of samething like thurty lakhs a year not only
without detriment o, but with distinet advantage to, agricultural
interests, 1n view of the fact ascertained 1n both Provinces that the
lavish use induced by unduly low rates of canal water on un-
manured land leads to its deterioration.

These 1llustrations will suffice to indicate that important

R t ' sxpeniments

. darection.

. e assisted

ud effort 15

necessary , that occasional success can only be obtamed amid many

failures, and that a long perod of years 1a required for the definite
ascertainment of positive results.

6 The Famme Commssioners strongly 1sisted on the neces-
sity of employing, under the general direction of the provineinl
dep gricul pet experts trained at home.
¢There must,” they wrote, ‘be employed a certan himited number
¢ of persons h: ng superior teoh 1 and “" knowledge
P SR e N iy e

W
¢ a;b\y be at the rate of two or three to a province, and m n\l‘c:\ses
o it PRt Sirab-E Sl S s 3

plated the possibility of their
. * .5 agneultural colleges 1n
. L tglc geal{;lme of a Euro-
P - . . - r. Voeleker an
the sgneultural conference of 1893, Dr, yVoe’lc];er advx’sg‘d l:h‘:x{
the export asaistants employed ‘should have passed through a tran-
¢ g such as that given at Cirencester or sumular institutsons followad

81a

P exp‘e‘rt
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¢ up by-~aud this 13 essential—gubsequent practical esxperence o4t
¢ afarm.’ ¢ The reservation headded, ns © fo practical expetiencers, :n
‘ my opiion 0 smpottaat that 1t constitutes my resson for advocate
“mg the craplayment, at first ot any rate, of Furopean rather than
¢ mative asmustants, thongh 1t 13 quite possible that patives will
¢ oceasiounlly be fonnd with the necessary qualifications * The con-
fereace of 1893 endorsed thus view m a resolution o the effect € that
¢ 1t 19 essential ¢ 7 osf o wrement that
¢ there should . brzeal assist-
¢ ant to the dir . notd natives
* suliciently w . .- e shonld be a
¢« Buropean expert > They further urged that the expert should be
supplemented by astaff of pative assistants tramed 1o this country,
and that swiable institutions should be established for their educa-
twn,  The conferences recently held have 1 all the larger provipees

supported the datwons of the of 1894,

7. Inflacnced by this strong consensus of opinion, the Govern-
ment of India have arrived sb the conclusion that the time bas now
corae when 1w every province 1 which no such srrangements have
yat; been made, a defintte scheme should be drawn  up under which
2 strong and eflicient gtaff of agneultural experts will be withun 2
Yruted penod placed ab the dispasal of the provinen! department
of agricalture, and that, as r ded by the fi o
1893, unless and until natrees sufficently well-trained and qualified
are avalable, the stafl should 1nclude a Buropean expert. They are
aware that the present moment 1s one at whieh no aveidatle
evpenditure on new establishments can be immediately proposed,
and that they must at present he satisfied f a programme s
arrpnged, with due dehberation and regard to_fature requirements,
to be catried out as soon as eircumstances adwit  Bu the very
couse of preseut fuaveal difficnlties, famine, 15 in atself, as the
Commissions of 1386 and 1373 have indicated, the strongest
argument which ¢n be used i favour of expenditure as soon as
finaue al presvare 19 relieved of which the man object 1s werease of
tl}:e f(;od-sup;‘ﬂy » while the fe:vd‘hxsf‘mhons which have been given of
the 3 b a

and ag: which have already

followed intelligently directed exp wdieate the remuner-

ative character of the outlay which will be incusred, and the

A = - ¢ agricul-

. . . he seasons

' R i future
years,

8. These abservations do not apply wish equal force to all
provinces, In the two premdencics of Madras and Bombay, for in-
slamc,lthLe measures already takee or contemplated for the equip-
[ ORI P AR S TR i
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will be the full staff of ngricultural experts and sssistants which
should, when eircumstances admit, be placed under the control of the
provineal department, m order to cnable it to efficiently prosecute
its pnmary nud most 1mportant duty. .
9. The employment of European experts and a tramned stéaff of
assistants involves the estabhshment of experimental farms On
this subject nothing has been recorded 1n the proceedings of the
recent conferences wlich affects the opmion of the T'amine Com-
mmssioners and of Dr Voelcher that ¢ expennmental enquiry conducted
¢ by means of expenmental farms 1sa necessity w India for the
¢ development of agnicultural improvement ” To what extent expert-
mental farms should be multiphed in any one province 1s a question
which 1t must be left to ench local bovernment to decide from time
to time as the scheme of agricultural expeniment 1s developed ¢ The
* decrsion must,” wntes Dr Voeleher ¢be partly based on consideras
¢t1008 of expenditure and staff but the mam consideration should be
¢ whether there 13 anything defimte to learn, a paiticular question to
“golve, and whether this has any relation to the agmeultnre of the
¢ country around * In the meantime the Government of India have no
hesitation 1 reqmnng thatthe definite scheme for which they have
called should imclude at least one central experimental farm ad.
equate both in area and in the staff with which 1613 eqmpped to
ensure the ronduct of experniments on the system advocated by
Dr Voeleher
10 Tt has been frequently urged thata single experimental
farm 1n o large provinee 1s on account of the varying character of
so1), climate und other agricultural conditions nadequate for the
purpose of testing suggested improvements, for ensuring the appli-
cabihity of methods more or less successful mn one locality to other
parts of the province, or for bnnging useful results to the notice of
the agnicultural commumty of various distnets It was partly for
these reasons that Dr Voelcher advocated the establishment of
supplementary ¢ demonstration farms ’ on which the results of useful
expeniments might be tested and exhibited The Government of
India are not afrmd to Jook forward to & time when native gentle-
men aud landlords under the mfuence of a well designed system of
general education will undertale the expansion of experiment and
demonstration on their own estates, but they trust that o the
meantime the atmost advantage will be taken of the opportunity to
Lo 41 e A -f = ~{ mannges
ts  This
who ad.
hghtened
property
by utihzing the results of science and adopting any well tested and
clearly demoustrated ymprovement 1n_methods of farming  7Tp,
Government of India have been pleased to observe that prominent
atteation bas recently been called to this opening for the expan.
siwon of agricultural reform by the Lueutenant-Governors of Bep
and of the North West Provinees aund they desire that the direetors
of the provincial departments and n anagers of estates under ofSea]
control may in cxery province Le required o give their camest 223

oab th mm o e
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contuntious abtention to this Ehn of developing and testing ol agri-
cultural experiments which have in them any reasonable chance of
posaible suceess.
Where estates under the management of Government officers
are not; available, 1t may be desirableto considerjDr, Voelcker’s sug-
tof d brot

gestion of the establish of farms,
11, The system oa whica exp tal and 4 tration farms
shonld be condueted has not been d at any of the conferences

winch bave been held, nor i the opinion of the Government of
India could any premse recommendations have been usefully for-
mulated for general gmdance. Dr. Voeleher’s chapter on the
subject offers many useful suggestions which should be ecareiully

dered by the agricultural staff respousible for the conduet of
experiment, but 16 must be left entirely to the officers of the pro-
vnaal departments to deaxde, sn consultation with the mperial
chemist, what the detasled arrangements should be.

Tt 19 nataral that these shounld differ 1n each locality., But
there are certmn broad pnneiples noticed by Dr. Voelcher to which
promunent attention may be drawn The firsf and most tmpor-
tant 1 the necessiby of o working-plan which, asin the case of
forests, must be continuously manfawned and, unless for strong
reasons sanctioned by the director of the department, not saterfered
with unbil the espenments once sef on foot have yielded defimte
roesults The second 13 € that the 1ssues 1n each ease should be simple,
¢ aud that the object of au experiment should, as arule, he the only
* varying factor nvolved an ik, i other words, that an experiment

AR coTr e e ve A The third 15 that
. stble on an uniform
-ulated for general

information

The framing of the working-plan and the system on which
results should be roported are matters which should be arranged
1 covsultation with the imperial officer who has been placed, with
this object, at the service of the provincial departments,

2. When in any province the department of agnculture has
been eqmpped with a European or equally eompetent expert, with a
staff of traned assistants, and wiihan expenimental farm or farms,
a prog; or working-plan wall be fi Jated not mesely, asabore
dirceted, of the experiments fo be carried out on the furms, but
also of the - . Y. N the
defects - . =%
perimental R Loy . nls
report, gives a long list of prsmd facte defects, to whnch the atten-
twn of agneultnral departments should be directed, nnd it s
Imown that many others exist to which Dr. Voeleher made no se.
ference, The question how these should be dealt with has recerved
Frommcne attention ot the conferences which have recently been

LA JEPTSE IS SPAUIDNER PR | p—— LIPS SRR SR “L’]t 1t “Dlll()
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r lor minimizing of which dinl action 18 required , secondlys
that when this had bgen done, enquiry and ,expenfuenﬁ should
' PN e S - 'y

~oon anmtundal fan g Al - N ]

“" - . - '
o ' H
.

known or suspected to interfere with agricultural prospenty This
view commends itself to the Government of India who, while not
desinng to Testrict the power of the agricultural departments to
expand therr field of engmry for good and sufficient reasons, think
it desirablo that local Governments and Admumstrations should
understand that Has Excellency the Governor General will be satis-
fied to hnow that at least one prominent agricultural defect is
being subjected to hing investigation aud expersment 1 each
Pprovince.
13, The adoption of this view renders it inexpedient for the
Government of India to attempt anything lle areview of the
dat: tamed 10 Dr. Voeleher’s report for
the improvement of agrieultural condx&m:s. Talen one byr OPe’
it T R A f . v

catefully studied by itself 1n all 1ts beanngs at the tume when
1s taken np  The 1llust d h

gwen 1n the g P P
willexplam what 1s meant by the term ‘agricultural defect’ and the
geveral character of the enquiry and action needed 1n dealing
with at.

14. The order 1n whick defects should be selected for sucees-
sive enquury and  expernment will depend on  the conditions
prevailing 1n each province and must ‘be left to the discretn
of the directors of the provineial department under the orders
of the lucal Government. But the Government of India may
yont to one subject which, 1n view of its important and
nniversal bearng on the agricultural outturn, they deem to
deserve special attention 1n every part of the empire and which, »f
1o reason to the contrary exists, they would be glad to see taken
up as the first subject of enquury 1n all provinces.” The subject 15
this, In other orental countnes, e ¢, 1n Japan and i China, as
well as 1n the western countries of Eurape and Ameriea, manure
provided by cattle and other animals is, as a rule, whether Lgmd
or sohid, strictly conserved. In India there are great difficulties
in the way of preventing the latter from being used as fuel, but
the former or iqmd manure 15 mostly allowed to run to waste,
and the practice of securing 1t for the fertihzation of the field 1s
bardly} kmown, The results of scienttfic expenments m Amerca
have, however, 10d  * 740 4 oL T e vy
even greater than
t}m :h% nhhzuht;‘
the food supplyof - * - - .
deﬁued'—‘spgeg] .o

within casy reach of every cultavator.”
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The adiantages of dealing with this patticular agricultural
defect are that any reform which can be effected does not involve
serious outlay of eapital , that it 1sonc that pan seve =4 7
be carried out successfully 1n a trop
pean apphances , that the neglectec
of every culhivator, any increase su pruduce which can be effected
by 16 19 capable of indefinite multiplication
15 As the discussions at the recent conferences rmply that
some doubb has existed as to the system on which the investigation
of agncultural defects should praceed and also provide some useful
suggestions for 3 plan of enquiry, an mdication will be given of
the general method which may be followed 1 conducting an
investigation mto the subject which lhas been suggested for
enguiry.
Prretly —Lxisting facts and practices must he ascertamed.
For thus purpose local enquiries shnotdd — 3 7
the aew ~ 107 0
decondly —~A series of questions should be drawn up and errcu-
lated for reply to managers of Government estates, cirele 1nspec-
tors officers “of the land record staff and other selected officials as
well as to any ntelligent landowners or farmers willing to take
part m the enquiry, with the view of ehating detarled 1nformation
as to existing usages 1n every part of every distriet
Thirdly —A careful study should be made of the conclusions
amved at1m Amenca and Lnrope both as to the best methods to
be adopted, and as to the actual value sn mereased outturn, of the
apphieation of higuid manure fo varous crops

Pourthly —The system 1o other orwental countries should be
ascertammed  In eonnection with this and the previous guest on the
impenal officer whose duty it would be to provide the required

£ should be Ited

Fyfthly ~A scries of experiments should, in constltation with

the smpenal officer, be set on foot at the eymer = * ' farms, with

the view af ac = ced 1o other
< ' ultivator by
t b -

) % v wBLuCAS promusmng  primé facse suceess bave
been worbed ont on the expenmental farms, they should be sub-
Jected to more practical tral on estates under Goveroment manages
ment or on the farms of mtelligent landowners willing to accord
co-operation

Secenthly —The progress made n the v estigation in each prov-
ance should " be penodically commumeated to the elitor of the
{ﬂ"ﬂll“"ml Telger for oubleat o= 40 journal in order that

tha -~ way be hept ioformed
' " seing made 13 every
¢ . 3t BOIRE 1ovinces
P vt ui ot which “oug‘d be of
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general nterest, bave already been set on foot. An account of
these should be published.

10, The defect which has in this case been suggested as the
subject of general enquiry 1s the neglect to use a manure which 18
umyersally lable, and the apphest of which would wp-
doubtedly result 10 & matenal 1ucrense 1 the food-supply of the
country, Th f° v o o : s
up, probably . '
other enquin . .
one or two of the recent conferences, whether the policy of confimng
attention to one subject af a time 1s desirable, and whether 1t
shonld not be left entirely to the discretion of the provineial agrienl-
t\gmllddepaltments to decide what the scope of their enquiries
should be,

17. In order to prevent misapprehension on this pomnt, the
Government of India consider 1t necessary to explain that their
intention 1s not so much to demand any ngid restriction of the

rovincial’ programme as to pomnt out thal the absence of any

mitation of the field of experiment has 1n many provinces appeared
to lead to indefiniteness aud uncertainty 1n design, and to want of
continmity 1 action, that enquines commenced by one officer have
been put on one side by his suceessor, that the agncultural defects
snd difficulties which have to be dealt with are, as indicated 10 Dr
Voelcher’s report and in the proceedings of the agnicultural con-
ferences, so numerous and grave that any attempt to deal with them
simultanesusly and exhaustively cannot, with the small staff at the
disposal of the agricultaral department, fail to prove embarrassing,
that the investigation of any one subject must, 1f tirsto yield
successful results, be complete and thorough, that when a question
has onee been taken up for examination 1t should not be abandouned
until an answer to 1t bas been found, and that the programme or
working-plan of the department must, however much or hitle 1t
may be restricted, be ab least clear and defimte,

18 The Government of India have 1o the immeduately preced-
g paragraphs been dealing with the complete and tharough 1n-
vestigation of laige and important questions, aud have not intended
to refer 40 the worhing-plon of an experimental farm, The main
obyect of such a farm 1s the trial of a long seres of continuous
expeniments for the purpose in each case of proving a single fact.
Here the working plan may legitimately inciude the simultaneous
tnal of as many experiments as the director, gmded by his advisers
aud by the impenal expert, may determme to be e enfually
requred for the Lroader investigation of any subyect Thus,
assuming that the guestion of improved seced gran 1s one whych
has been deesded to defer for five years, there would, nevertheless
be every reason to ascertaun mn the meantime by continnous expen:
ments on the farm Y b =Y e b2 T “
mahe any material .

What would be d -
imestigation snto ¢ | . B
district,
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19 Subject to these derat the dsoretion of the
departments to expand the field of enquiry and expeniment need not,
espeally 1n those provances where an adequate stafl of expests an
assistants has been provided, be restrieted by avy absolute rule It
would not indeed wuder any circumstonces be desiable that the
wvestigation of a singlo subject, such na that offered ns an cxem-
plar, showld be earred to the end before a new gquestion 1 taken
mhand  The tuneand atfenton which cack subject demands
must necessanly be greater 1 the first year or two of enquizy than
1n gubsequent years when the most useful lines of expenment have
been determuned  What the Government of Indin do wish to
demand 1s that every agricultural department should always bove
before 1t for speaal and thorough jnvestigation af lenst one agnenls
tural defect of amportance, and that if more than one are brogght
under enquery at ome tme thewr number should not be so great as
t;) lead to desultory and imperfect action in the case of any one of
them.

20, In concluston 1t must not be forgotten that an saportant
factor 1 the success of the working of a provineial agticudtusal
department 18 the quakification of the director himself  Lhns officer
should, wrote the Famine Commsizioners in the first part of their
seport, be chosen for his knowledge of the condition of the people
and parteularly of the aprcunltural elasses, whilen the second
patk they advised that a certawn number of officers should recerve a
prehim pary tramng at home before golng out to India, and that
meanwhils any officer selected should be allowed to spend a year or
some longer period ata school of agmealture s Lurope The
Government of India granted this last permussion, of which advane
tage was taken 1o two provinces, and m 1883 local Governments
were asked to offer their opinion as to the manner in which yumor
officers could be best trarned m futnre 50 as o securc a succession
of cfficient officers to an apponbment which reguires techmcal
Laowledge ond speaal expentence, The rephes that were received
were almost ubamimons to the effect that the director should be zn
officer who bad served an apprenticeship 1n the scitl depart-
ment, and 10 view of the import then attached to the orgy .

tron of the land record system wiich was to form the basis both
of land scitlements and of agneultural enquiry, the Government
of India were content to accept thus decision,  There seems, haw-
evar to be no doubt that in some provinces questwons of agneuls
tural improvement have been too greatly subordinated by thedirector
to land record work, and that, as saggested by Dr. Voekler, the
azricuttural duties of the office have been practically negleeted

The Government of Intia are not disposed to press the view of the
Tamine Commissioners that tramung of a techureal charactern an
azricultural college 1s necessary, though it certmaly may be usc-
{ul, for the quahification of a'eivilian officer to direct the agneul-
tural department, 1f the department w oqmpped with g com.
petent Luropean expert snd with tratned acsistants, the general
direction of the department may, they think, be Ieft to a earefufiy
sclecte ] officer whe has shown aptitude and mehmatson for the class
of duties which the sup.rimtendence of the department imyvolves
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They sro not, however, assured that i all cases sufficient consider-
ation has lutherto been given to the agneultural side of the depart-
mental programme 1n the chowce of the offcer to whom the control
of the department 1s commutted, or, as suggested by Dr. Voelcher,
that progress 1n agnienltural enquiry and esperiment has not been
hindered by too frequent changes 1n the bency of the appoint
ment.

21, Akin to this ymportant matter 15 the question placed before
the rccent conferences whether with a view to thewr co-operatson m
Y te e s "t .~ improvement the

- . . and 1n one prov-

.- P has been given to

the subjeet, 1t was saggested that all young officers should go
through a short course atan agnculiural college or farm dunng
which they might at least learn something of the various erops
rased m the province and of the general agiicultural system which
prevails m . The question 1s one which deserves the considera-
tion of loen! Governments and Administrations  Among those ¢ who
P S
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w

st.

0

o . - ! b

ship may be chosen, It 18 of special importance, too, that now
that settlement operations are coming under contraction, sotne steps
ghould be taken to cnsure the better qualification of a certain nums«
Dber of officials to co-operate tn the scheme of agricultural enquiry.
On this subject the Governor General in Ceuneil invites the further
opimon and views of all local Governments and Admimstrations.



SINTH RESOLUTION

Aosicorrerat Epvearion .

1 The subject of agneultural education 1n country schools was
one of those to whick the Famme Commussioners, 1 therr Repord
of 1830 aduised that the attentiwon of agricultural depariments
should be directed  In theopening Resolution of 1881 the Govern-
ment of India pomnted out the necesmity of securing the co-oper~
tion of the nalive commumiy m working out any programme o
sgrieul ump t, aud in correspond which ensued
with Her Majesty’s Secrctary of State on the general pohey which
should be followed by agnculteral departments represented that no
general advance 1 the agnicultural system could be expeeted wotil
the rurl population had beer so edacated ae to ensble them to take
a piactical snterest in agrienltural progress and reform

2 'Thesa views were confirmed by the agneultaral conference
of 188%, which urged that the most diately d ded
was that of educating teachers competent to pive mstructions of
the required kind, and in the same year the Government of India,
dealing with the p diags of the 1888 confy and with the
report of the Finance Commussion on the expanditure of the new
department, 1s3ued a resolution 1o which a clear explanation of the

No 34555 € 1, dated  grevers) yohey advocated was put forward,
2oth March 2890 It would be the duty of every Government,
st was urged, fo ascertan by ecareful and zontinucus esperiment
and enqmty what mprovements were possible, and dursng the
long penod of years whieh these mvestigations would oceupy, to
puve senious attention te the education of the agnoultaral classes
Lxtravagant expenditure on attepts to mtrod P ts,
until they bod been thoroughly tested by experiment and until
the agrieuftural population was™ prepared to receive them, was to
be avorded. A resolutwon mme(})m the eame year 1n the Home
Department on educational pohiey placed a direct obhgatwon on
ngricaltural and ed xeational departments in every provises to
work out a practical sehieme of agnoultural educat:

$ Yn one provance, Madras 1n which 2o sgneultural college
bad Teen establ shed for mans years comsderstle abtention kil
been alrcady given to the educatronal question, and when sn 1889
a commtttee, oppointed by the Government of the presidency to
examue the working of the agneultural depariment and of the
college, suabmited its report, 1t was found that the conclasions
arnved at poisted an the same diwrection ¢ Tt 19 to sohool and college
* education” wrote the Madras Government “that the commuttee
“attach most smportance, and more than half of ther repart 18
“ devoted to this subject’ In view of the fact that the practical
experience attamed and the senows consideration given to the
questien for a long periol of years n the Madras premdency
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entitle the opinion of the commuttee to great weight, a bref ex.
position of their views, confirmed as_they have been by the con.
ferences recently held both mm Madras and 1n other provinces,
deserves a pr ¢ placein this resolution, These whole report
mdeed 15 one which ments the careful peiusal and attention of
all officers connected with the — ' © o [l

4, The mamn defectsm 1 ** . .
education were fonnd to have 1 s
1n a college of hugh class, had no tion with the tional

carrculum of pnmary and secondary schools, and nas confined
to students designed for agrienltural employment exther as officials
or on their own estates  The verdiet of the committee was this

‘Wedonotloo" Fam ..,..-! 24V A crwnln (& ...Il P B L

¢ engaging 1m -

¢ w:nce§ ehat t‘

¢ We are persuaded that oo means of mereasing the efficiency of the ¢
« Agneultural Department can be really effective unless the people
¢are taught to understand what 13 defective in their present system
cof agneulture, where 1t 18 capable of improvement, and the best
¢ meaus to that end We beleve that this can only be dane, first,
¢ by extending therr general education, t ¢, by teaching them not
only to read, wnte and cypher, but to use their knowleddge so
¢ that they may, in however humble a manner, become thinkers,
«observers, experimenters ¥ ¥ ¥ ¥ Uhnless the intelligence of the
scultivator be developed, and developed 1n such a direction as to
¢lead hym to devote abetter tratned mtelhigence to his own art, and
¢to apply thought, * ' T
¢ concemn g mater - . -
«absolately 1mpossit
¢change 1na genera o .
<of this country tay be ly d by improved
« of cultivabion, by the introduction of pew products, and by the
«rational treatment and development of stoch  Educat

PR i)

103,

e ohtonetlag w 18 the.

'

« . .- - . . N

¢wsu hecoadty aua pelpral to agmenlture as educators, but the

¢ :x;z‘slt le} tba produce ﬂ;‘e greatest material progress pos,qnh]e, an§

¢kecure thatb progress when attained, if the people rem

«and wedded to bad and, often, m];mous n?eu};ds.’ ain guorant
5. Impressed by #ho val wa ot o1

were on practical ok .. s
perfect system, the ( . - ! ’
spectal notice of the - -

Secretary of State’s -t
ference fully sf“l’l'orted the M’zd:ra; ‘:uuu\u, 1 269U that cone
HE1 \?

¢ 1ews. It urged the extension
of primary he of agneultural teaching /
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withat; and the employment of studunts agnenlturally trainel
in al} departments of Government service m which an opening
could be made for them, In couvemng the agnicultaral conferente
which was fodeal with Dr, Voeleher’s Report wn 1808, the
Government of India again drew the promment attention of local

o¥ s and Ad ations to the subject; and, alfudmg fo
the request coatamed wn the Home Department’s Rewolution of
1¥38, that the Edueational and Agnicultutal Departments sh‘m:h{

be reguired i
that ‘1t was e - .
¢ Departments - . . .
A YRR - . . .
- 3 on, for
. . haehedl

.
L . . - + cultursd
” .

6. These views were confirmed by the conference of 1893, and

i the Ilome Department’s Resolution of 1894, remewing the pro-

gress of education, the policy of ¢ maling iustractinn n the rudunents

“of agrienlture part and parcel of the primary system of wstruction

#1n the country rather than teaching 1t 83 a subjeet apart from the

A S . 7 =. - ressed upon the Lduea-

) . as adumtted that these

) ey mthe proviuces to
. practical directron.

7. Tinally, 1n 1895 the Government of India deesded fo mvite
{ocal Gov ts and Ad to require the subject to
bo thornughly examined in each province by a committee which
should be comprsed of selected officers of the provincial, revenue,
snd agneultural and educational departments , and whieh an officer
on tho smpenal staff should be permutted to attend for the parpose
of providing facts and statistics  from other provinces,

8 Iitherto general principles rather thau actual practices bad
come under consideration,  The leating objects of drscussion were
now to be the positive ascertunment of any defeots that rught
exsst i the present scheme of prmary education, the extent to
which effect had already Pcen given to the prinerple of 1neluding

DA AR

=1 wy=~ ashool curs

" ) deeceton

i of gbser-

i . Govern-

ment ot 10013 t00A Lie uppurbuiiky vl Chpiauw g au Luv appended
Resol) that the tial matter was pof so much the
nJaptation of the educational scheme to the immng of agrieul-
thnists a3 the framing of the plan of avstruction so as to
§ ramote in the papils taught the power of asawulating any hund of
teahituenl instruction; that the mere acquisttion of hnowledge was
0 bt wuidard d to the desel of faculty, that the powers
of alusryntior ¢ 4 * RN LN e,

Fthag the L . o=
hin . - will
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adapt the pupil for the subsequent of techmeal of any deserip-
tion. These views were supported by quotations from recogmized
authonties The late Professor Husley had wntten that * 4
« system of education which does nothing for the faculties of observa-
¢tion, which truns neither the eye nor the haud, and 15 compatible
“with utter ignorance of the commonest natural truths may be re-
¢ garded as strangely imperfect > In a 1eport of the Royal Commus-
sionon technical mnstruction 1t had been stated that * while the
¢ system lntherto prevarling 1 Enghsh rural schools actually unfitted
¢ the children of farmers for an agricultural carcer, yet there was
“nothing 1n auy scheme of rur! education specially designed for the
¢agneultural clsses which should unfit the children for any other
* career for which they were specially suited > The scheme was to be
bnsed, they smd, on what o cluld could see round Inm, and «t
followed, thercfore, as pomnted out by the agneultural conference
held at Sumla 1n 1893, that € any such system established i rural
¢schools must, for whatever class imtended, acquire an agricultural
‘colouning becanse the surrounding objects are themselves
¢ agreultural ?

8. s Excelleney 1 Couneil has been much gratified by learn-

Fume == TaFih we nleneafih e -t espnferences and

. Admmstra-
. eptation, that
much_has already been done to give effect to the principles em-
bodied 1 them, and that the dehberat of the £ are
likely to lead to many important and practical reforms i the
same direction  Itis inferesting also to observe that since the
discussions were held a strong movement has been maden the
Umted Kingdom for legislation with the object of removing the
defect, noticed 1n the Resolution of 1895, vz, the absence of any
such prelinunary trammng in primary and secondary schools as s
required to enable the students to understand and assimilate the
teaching offered m techmenl institutions

The conclusions arnived at 1n the course of the recent discus-
sions will now be briefly explained.

10, The basis of the enquiry which the conferences were invited
to make m connection with the adaptation of the edueational scheme
to the interests of agmiculture was a series of recommendations
which were ded by the agmeultural { of 1803 and

which grouped themselves under four heads —

1 —Primary educat:on,
11 —Readers and text-books
JII —Tramng schools
IV.—Higher education 1n agneulture.

These divisions may be convenently talen under separate and
success:ve consideration m the present Resolution

11, I —Primary Education —The defimbion of ¢ primary
eduention’” adopted 1 1858 by the Education Commssion in their
report was ¢ that primary cducation be regarded as the instruction
¢ of the masses theough (Ae vernacular 1 such subjects as wall best



tof Sixtk Resolution, "

sanly 18400
it thom for theyr prsttion in hfe and benot ?;gf:er(igr, nnd:;
“a partion of matructon fevling up {a thca tion be rovised 2
adyoeatad that ‘the standands of primary Q‘”gc:cducﬁﬂn of prach -
"5 oveew to simpl fieation and to the larger “;.'c accounks 53 ?‘z"
:aubjects such s native methods of .'m:hmf 1 ") “eagence ad b
© saration, the eloments of physieal and mdelf?a! arte?

appheation to agneniture, health and industr

in safic?”
12 Tho meneral primeiples thus put fﬂr;"‘_‘"z;rﬁ;s met ﬂi
secord with the pobey which ss already exp f;“; of the deﬁmﬁt_
wenerat neceptance, but are, under the striet 10{: Ch  ernacalat 1
adopted by the Commussioners, enly apphcable cament of i
straetion © It would, 1n the opinton of the Go\]ed o excludead
be unfortunate if this restriction were to be hel y the bt
lower schools, 1 whigh education ja commeneed rd“:‘lmb a systel
mng m Eoghsh, from the material advantages affor f'f mf;«acceptf
of instruction based on prnaples which are almost unifor T Educ
m all crihized countnes, which were advocated by ctendsn
tion Comm:ssxou, and shich now, after dxscusslc;ﬂsn 58 bas:
Over wany years, have heen strongly arged for adop wf oy
for all edurational schemen by the general consensns o P1 g
suthorities, In most of the previnees of Tndia na such exclu
poseble.  But the posrtion s not the same i all,

«

: r
18. The despatehes received from Her Majesty’s S:_z‘:é"fd
of State 1w 1954 and 1559 ot the subject of national educ:ll :'o'x
dicated that a distinction should be made 1o the educnt?:ﬂ
?rrvscnbed r the rich, middle, and poorer chiszogae

subject to
B scveral provinces the same elemontary ingf, »ge the h hich
cular a8 provided for the younger pupils of,

<an ha moulded 1nto any form which the &
siders o be buyt, he parpose
castern provinees, on the other hand, & sep iratiana for the P
for each of the thr,
stintions as may adopt Dnglish ag the Tanguny!
elementary metraction 1 conveyed the courne
determined not, g, much by the provinaal mithors
Tzrements of the eouray lt:u.lmg to cducationn
egrrecs,

14. The Ldueation Commisiioners reproventod thag ¢
{6100 was not osHlyd g this fimpartant veration fn tho o
* scheme of different provinees ansil disengnions on prinary ¢

*had been closed , when §4 yng 00 Iito to find tings
‘ton,’ they toak

soma punn, howover, to marshat all the
ments on both mides, stated ghat ¢ i ¢,
¢ considering thag ng spportunity had heep tiven of artiving o
¢ definite conelusion, thoy v frammned from FXprosalugy an opinfan
They explamed a1 ghe FUnC timne that by the ayabem vuder wlhion
the three eourges vare kept entiraly distimot 4he ot ohject sange it
Jras “to keep dorvy 1 the sequitements of the yimsses
3 consideringe tho swants of the villdouly elurres
Iroperty speahing, the massen.’ The Government

o enter on the prosent vcennion into any
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detarled duscussion of the ments of the two systems, but consider 16
expedient to pownt out that the reforms now suggested 1 the prim«
ary education of vernaculat schools are 1n no way connected with
the special wants of the well to do classes, that they are founded
on geperal derat; equally apphieable to every class, and
that 1f they conduce to the better devel t of the ntelhg of
all children of whatever condition in hfe 1t would seem to bea
question whether thns advantage should be withheld from the well-
fo do classes  The question 13 one which seems at least to deserve
the é of local Govi ts and Ad trations of prove
ees 1 which any class of schonl 15 excluded from reforms
admitted into the general scheme of early education

15 Turmng now to the position of primary education 1n schools
~—and 12 roost provinces tius meany all schools—in which the plan
of elementary 1nstruction 1s controlled under the direction of the
local Gov v the educational dapatt 15 appears to
have been ascertained 1n the course of discusuion at the recent cons
ferences ¢hat while in many provinces and notably m Bombay,
matenal effect had been given to the printaples advocated, yet that
substantizl defects did often exist which 3t would be desirable to
remove The nature of the imperfections discovered and the
charaeter of the remedies suggested will be more easly
comprehended 1f 1t 15 first explamed what the plan of education
ought to be 1f based on the prineiples supported at all the conferences

The first pownt 15 that 1w all sch of practical educat;
“~tjemgned to tram pupils at an early age 1n habits of observation,
same directionnd text books—which should deal, a8 far as possible,
hecuss ons were het: t beillustrated and explained by the con
United Kingdom for the objects themselves or of puctures and
defect noticed 1 the ¢ object lessons ” play anymportant part in the
such prehun nary tre of every subject, whatever that subject may
required {o enable t¥o the curriculum  Even such an abstract ¢ sub
teaching offered sps way be elucidated by €object lessons,” while in

The conclasi® mowledge of the commnne’st natural truths,” fo
sons will now b e.xley s phrase, ¢ object lessons * are absolutely essen-

w I:;)\',TEIE\ P::?c:ni :slt_!-lat‘all _;s:l_px—li should have the opportunity
to the s
whch - »
whieh .
3 o very advavced sfage School boys have ne tume to
DR LT PP A A N a
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their subsequent carcer they can easily asmimmlate 1nstruction 1 any
subject or science which they may elect to tahe up
16 Three defects, mvolvivg importsnt departures from the
capons fud down 1 the preceding paragraph, were, 1n ono province
32
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her, found to exst  The first way that mn the edneationat
g;;?:ﬁlun; * gbyect Jessons® are bames breated as g eparate ‘eub-
ject, * and not only o, but as an ‘optional subject,  that 1 to s35)
pupus may chacse whether ornat they will learn ¢ Ob]E’L‘t Yessons’ ab
all, and 1f they do so choose they study  object Jessons ” ag something
ap:;rb from other subjects It has now been admitted ot all the
yecent conferences thab *object lessons * should be treated asa * com-
pulsory syatem’ of edueabion and not as an < optional subyect > Thas
indecd 18 how they are treated 1 Bombay and 1n some other prov
snees where readers and text books mn practieally all subjects are
Wlustrated and explamed ¢by object lessons
17 The second dofect was that many pumls are debarred from
attampg 5 knowledge of common vatural truths and princsples
because the curneulum 15 so framed as to exclude the  teaching
of elementary trushs and p:'n‘z‘mple‘s‘m any seieace or subject, nn]”i

meaning of a map or plan” supplemented by * mahing maps of the
school room and its componnd OF by comparing maps of the’ villagre
and of its surroundmg felds with the facts on the ground * It 1s
ohvious that all hoys whether they take up geography or not should
be taught wm this way the meavmg of a wap of plan, a praper com.-
‘prehension of which s necessary for all professions, includmg agn-
cultare, 8s well as for the ready understanding of sl educatianal
works which are ilustrated by maps, plans and dagrams But
wader & currienlum winch mahes ‘ geography ’ an eptianal subject
and gives to:b exclusive possession of mstraction m the mesumg of
a map or plan, a boy who elects not to learn geography 1s deprived
of the opportumty of Jearmng what a map or plan means
18 The sume eubject, geography, may be employed to \Mustrate
the (Aerd defect, which s that for purposes of elementary education
anstruchion n any one subject taken up 18 earmed too far, so far
indeed that frme 13 not left for athers equally wmportant  Thus
boys who had taken up geography were found to be learning by
heart the name and position of every county 1o Loglanl the advacs
* N the schoot they had rasned over
- ead maps and how to draw plaas,
the disadvantage snvelved 1n the
;u:te of time devoted to acqmirtng Laowledge practreally aseless
0 em
Tt was sdmitted at the eonferences where the subject way dise
cussed, that when once the principles of peography hase been
leatned, ond s knowledge of those geographical facts” hikely to be
useful to the pupd through hfe has been gained, raluable time
should not be lost 1 a weansome sindy of detarls of whieh a know-
ledge docs nothing to ioprove the facalty, and s otherwise of Little
8F fio poutno use , that the hme would be far more usefully em-
loyed 1 acquinng o knowledge of * common nataral fruths “sn'other
tanches of science
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19, Itisnot the intention of the Gavernment of India to fol.
Iow province by province the disenssions which turned on thess
Yuestions or o enticise the suggestions made 1n the direction of
reform at each conference 'They deem 1t sufficient to observe that
there seems to have been little difference of opinion on the questions
raised ; that where defects of the kind described had existed the
officers rep ting the educat departments supported by the
other members of the conferences have agreed to suggest appro=
priate reforms, and that the local Governments have 1n every case
mdicated their willingness to accord favourable consideration to
ther proposals.

20, On three points only do they consider that definite sugges=
tions or remarhs may be useful The first1s this It appears o
have been nightly assumed at the earlier conferences that the term
¢ elementary science’ may be so wadely interpreted as to include object
Iessons illustrating ¢ natural truths,’ {e meaning of amap or plan and
other sumple subjects of the Lind, as well as the elements of botany,
of zoology 5nd of other so-called ¢sciences’ Taking this vew, they
suggested that ‘elementary science’ thus interprefed should be a
¢ compulsory * and not an ¢ optional? subyect, This was o step 1 the
nght direction. But at the later conferences 1t was adwised that
¢ elementary science’ should not appearin the curnenlum at sll as &
separate subject, but be taught 1n school readers illustrated by
object lessons, care being takk 7 . o '
ghould be brmtted from the
This latter plan has already .
of the Bombay Presidency and to a certam extent in that of some

other provinees, and 18 ded by the Gov t of India for
Torat Jsewl
£ ¢ here.
21. The second matter to which attention may be drawn 18 of
t n the educational despateh of 1854 Her Majesty’s

Searetary of State, quoting from the Lucutenant-Governor of the
North-Western Provinees, stated that the land record system 1
¢Indian provinces 'offered the stimulus of & direct interest for the
‘ - ER A 2 DIVt e

¢The l;ltlmnto objects,” 1t was smid, © at which the edueation of an ngﬁ‘-
‘cultunist mumsare not all of them directly connected with the
¢ tillnge of the sorl. It 1s of importance to every cultivator that he
e O . ~ . - LR

1 ) . . ' -
¢ and avch Aimple survoym.g and mensuration as c:u.l be eas‘xly tau:hé
:‘c{ any boy. It‘xs‘nqm‘lly desu’nblc to bear 1n mind both that tb‘e

R R ]
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or another, found %o emst  The first was that n the educabional
curnienlom f object lessons’ are gometimes treated asa separate ¢ sub~
Ject, * and not only so, but as an ‘aptional subject, > that 15 tosay,
pupls may choose whether or not they will learn object lessons’ at
all, and if they do so choose they stady ¢object lessons * as something
apart from otber subjects It has now been admitted atall the
vecent canferen’ces that ‘ object lessons > should be freated asa * coms
pulsory system’ of education and not as an * optional sufect ’ This
mdeed 1s how they are treated in Bembay and in soma other prov-
maces where readers and text books mn practieally all subjects are
Mustrated and explaned < by object lessons.”

17 The second defect wos that many pupils are debarred from
attammng @ hnowledge of common natural traths and primcrples
hecause $hs enrmenlum 15 80 Lrvmed as to exclude the teaching
of elementary truths and priveiples w any science or subject, unless
that smence or sabject 15 followed b; the pupd to the very end of
the school course Ahus, ¢ geography? 131n some provinces allowed to
be an optronal subtect and the lowest or most elementary ¢ standard 7
geography, s ¢ , the ¢ standard > 1a:d down for those boys of the lovest
class 1o o school who take up that subject 1 < wstruction in_the
meaning of a map or plan’ supplemented by ¢ maling maps of the
gchool room and 1ts componnd or by companeg maps of the village
and of 1t surrounding fields with the facts on the grownd * Tt1x
obysous that all boys whether they take up geography or not should
be taught in this way the meaning of a map or plan, a proper com~
pret of which 1s y for all prof; ineluding agr:
culture a8 well as for the ready understandiog of ali educatior l"
Wo;Ls which a;’e lustrated by maps, plans and disgrams * ‘g?\?t
;I:d Zx:ﬁc::;lcw um w&wh makes O‘igeogmphy ? a?noeplfmml suchcz
a map orplan, 2 bo, who elct © e o
ot the opportumty of learming hat ,:;Z;‘nf ;"ﬁ’;‘gg s deprived

18 Tho same subject, geography, may be Y]
the tAerd defect, whith 15 that £ phy, may be employed to illustrate
instruction . any one. suh ectotr furposcs of elemeatary education
indeed that fme 19 nat k“lf" ahen up 15 carned too far , so far
Loys who bad taken up geogrs zt;thers equally mportant ™ Thus
heart the name and position of ersty ‘:em,_fmné tox be learning by
z::;éc wbt;xch when they fisst yomed %c‘;l;?:o%ﬁhe;gl‘::g ,g:b:cn]dvaa‘

o ! sned ov
was ﬂmgsh wm learoing how to reed maaps aed how fo draw ;\\m:r
s | nndxsnpycd lat>r on by the disadvantage mvolved in the
fraste o 1me devoted to scqunng hnowledge practieally useless

It wag sdmitted ab tho confers

nees whero th

lcus;ed, that when onee the pnnaples ofer;cg?mmﬁlecf ““bd's'
enrned, nad s Loowledue of thoss peographient Eacts” Likely o bo
xﬁ{;}]tg tﬂl")" ]I‘“Pl_l th?ough hife hg:u Eceg gawed, smllmeb a*::::z
Tedge dﬂ‘:’ n:ﬂﬁzinn: a wearisome study of detaths of which a hoow-
OF 10 postine s :hlnl?pame the faenly, and 13 othermise of Little
Ch)_c(‘ i arqunn ey he, tume would be far more usefully em.

ranches of mmcs'n nowledge of ¥ common patural traths * mnather
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19, It isnot the intention of the Government of India to fol~
low province by province the discussions which turned on these
yuestions or to eritioise the suggestions made 1n the direction of
reform at cach conference 'They deem 1t sufficsent to observe that
there secma to have been Little difference of opinion on the questions
taised ; that where defects of the kind described had existed the
officers représenting the edueation departments supported by the
other members of the conferences have agreed to suggest appro-
priate reforms; and that the local Governments have m every case
mdicated their willingness to accord favourable consderation to
their proposals,

20, On thres points only do they consider that definito sugges-
1008 or remarhs may be useful, The first1s this It appears to
have been nghtly assumed ab the earlier conferences that the term
¢ elementary science’ may be so widely interpreted as to include object
lessons illustrating * naturalt > S N N
other simple subjects of the
of zoology nnd of other so-ca
suggested that ‘elementary .
¢ compulsory * and not an ¢ optional* subject. This was a step mn the
nght direction, But at the later conferences 15 was adwised that
¢ elementary science’ should not appearin the curnculum ot all as a
separate subject, Jbut be taught " school relat%ers allustrated by

Vo J i i e S ot

of the Hombsy Presidency and to a certam estentn that_of some
other provinees, and 13 ded by the Gov t of India for

favourable consideration elsewhere.
21, The second matter to which attention may be drawn is of
pott: In the cducational despatch of 1854 Her Majesty’s
Secretary of State, quoting from the Lieutenant-Governor of the
North-Western Provinees, stated that the land record system i
Indian provinces ‘offered the stimulus of a direct nterest for {he
LR (Rl . LS

. d

cational course, “The conference of 1893 took up'this question,
¢The ultimate objacts,” it was said, ¢ at which the education of an agri-
¢culturist simsare not all of them directly connected with the
¢ tillage of the soil, It is ofimportance 4o every coltivator that he
¢should be able to understand snd interpret the meaming of entries
¢in a eadastral map ; that he should havo proper acquaintance with
¢ the system of rurmal accounts ; and that he should be able to read and
¢ comprehend the land records mmnt-unc.d by the offfcial staff. For
€& v : Il vt M

et
¢ VoL L. . TR
€atiantgan smeamed 1 241 Tel Vg e - e
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+ for general purposes of education ng any other hind of teaching.
«If 15 perhaps even more useful,’

The same arguments were pressed at some of the recent cone
ferenced. The plan bad already been mtroduced 1n some provinces,
among others, 1n Assam, where ¢the advantage of teaching the
‘peopTe the use of the cadastral village map’ was held by thedwrector
of the land record department to be ' very great, as gradually en«
abling them to become more independent of officwsls 1n srrangng
«thete own affaurs ° The Financial Commissioner of the Panjab, sup-
ported by the conference, went further i urging that, as the bulk of
it g ap U i o Tl '

i .

g T ~ . -
ested 1 - ;
genera

India, adopting the same view, have po hesitation m wvitung local

Governments and Admimsirations to require their educational

officers, 1n consultation with the departments of land records, to

o0 o ) . t which

. [ uded 10

- . uments

22, The third matter which deserves notice 1s the position which

¢agriculture” should fake i the school course, T'wo questious were

copsidered. One, whether ‘agneulture’ should be taught as a

separate subject at all, or, like el tary serence, be bodied in

readers ; another, whetber, if admitted as s separate subject,
anstruction 1 1t should be optional or compulsory.

' It

L I +

mg " . .
wou
BCICuut om e bywu e = awy wmsuvavia WULUUEU TEAUers Llustrated
by object lessons) in view of the faet, noticed 1n a preceding para-
graph of this Resolution, that almost all instruction conveyed 10
= ebe e the e " 15t acquite an
' - gt uded for
.t e In these

T most provinces, however, 1t was considered that ¢ agricultnre’
and ¢ scrences aneillare tnqoria Nowa? b TIL 4t . ] e,
subjects at a lar - . .

as to the exact

broughtin and . A

But it wasgen . - -

made between1 :° * L .

and a course of - - R

With these remarks the Government of Indiass content to
leave the questions at 1ssue to the decision of the local Govern.
ments and Administralions,

28, I ~—Readers and tezt-3ooks,~The distrnction a d
recent conferences between ¢ readers’ gad ¢ text-books? ‘fﬁ?zﬁc::b‘g:
the former contan ensy lessons o vanety of subjects, the latter



Agrieuliural Educalion, 501

deal exclusively with a particular subject or science. The agncul-

tural conferences of 1890 and 1893 lmid mach stress on the neces.

ity of simphifying both readers and text-books The defects pointed

out .n school books desling with elementary science and agricul-

‘t\u'e werc‘_that thel language employed was often above the compre-
AT . .

that the text-books sometimes amed at earrying the pupl further
than was necessary for any practical purposes.

24 The Government of India 1s pleased to observe from the
proceedings of the recent conferences thata great deal has been
done duning recent years i almost all provinces to reduce these
defects and that further attention 13 now to be given Lo the subject.
The compilation of good readers and text-books for the young m
connection with agriculture and sciences anaillary to agrieulture 19
n task of which the difficulty 1a not always appreciated, In Eng-
land the best text books on snch subjects have often been written
by men of the highest scientific reputation, In some of the contie
neutal countries they are compled and 1ssned under the supervision
of the central burean of the Government. In India, on the other
‘hand, while there have been many useful books commled for school
use, no umform pohicy has been adopted m their preparation, and

. MY mequality 1in the
. . * = kg n varous prov-
o . . - mer on this subject

) . . ', .« sgneultural expert,
others have been based on these two books by educational officers,
while others again bave been independently compiled by
Evidence was given by a shilled witness at one conference that the
current text-books on agnicnlture and other such subjects are quite
unsmited for young learners, that they are too abstruse, and that
they deal with chemical problems and other matters beyond the
comprehension of the pupils,

25, Uniformity in India 18 impossible. Any attempt at preciss
umformity 1n teaching was deprecated by the Lducation Commis-
ewon, The differences of language; of climate and physical condi=
tiom ; of the natural objects used for oral lessons, or ng llustrations of
school hooks; of local customs nnd practices; all these are iwsur-

table chetacles to nmformuty of text m readers aud primers

quired for ed 1 purposes.  But 1t may be doubted whether
these vanations need stand in the way of a general uniformmtly of
plan and system

sYaral 't .- quires a higher exercise of
- ) 3;:5 s form i which st
. the young, and so faras

. " ol books demands the em-
ployment of the best iutellects in the country for the work The
uestion 1ndeed has been rosed whether the scheme on which
clementary readers and text Looks relating to agriculture and
allied scicnees are to be framed should not be worked out and res
vised from time to time by n cowrpetent committee of educational
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and other official experts who would, imbnally, desl only with the
frame-work and_general demgn of the edueationad hooks, leaving
dotails to ba fitled i by provincial authonties, so a3 to st the
aireumstances of each locahty and who would subseguently offer
enbisme on any defects which mught present themselves To their
notice 1 the completed hooks. The subject 13, however, one wheh
demands feller consideratson, At present the Government of India
are content to record thew opuuon thab Seaders and  text-books
R e ""gthed sciences should not only be
. tandard of arrangement, simpleity,
. but also that they should npt fall
11 Lneve respecss veiow Lie Lest standards v Europe, that if would
seem dillicult to attn thas o‘b,}ecb unless some of the very best men
avallable o bheconntry are allowed to devote for a certamn penod
the whole of their time and atientionto Tha subject, and that the
mottes 15 foe of such grave smportance sn connection hoth with
tha inferests of agrmenlbure and with the sonnd educafron of the
people a5 to deserve deliberate investigation.

27, JIL~Transng Schools —The Conference of 1898 mmsted ont
the necessipy of prow Fme 60 Y - : Ve mstmetion
10 the elementa - The conferences
syhach bave now . - rand that teachers
ghould bo trained 1o Loaclt ast erenteurary sutenced on the system of

N T ', 7 ntyany provinces lay stress on the

¢ system unless schoolmasters are
. That something bas been done
1A thns “direction has been admitted, but that, taling India ag s
whaole, progress has not been sufliciently greatss clearly proved,
One obstacle cxists m the fact that the teachers in the lower classes
of schaols aroso poorly pud Ehat they canmak v mamy pasts of
India be compclled fo go thromgh a'course in tramming sehools g
anather that even 1o the case of those who do aftend the traping
schools, 1618 nof always easy to provide for them at those sehools
competent instractors in what 18 really o difficult branch of a school
master’s work,

28, The dewmabiliby of mstrusting echoolmasters how to teach
by means of object lessons and readers has been achnowledped by
Toeal Governments and Admupretet ame m onl o sy 9,
deasion as to what practical me
g schools m’thxs dixection,

LR

MRencnm aoad LI L the recent provincul ¢one
P . -t " requinng traming sehool

. o, tment as masters, to pass
(. DR =+ Ths measare had in}?:d

. 20 In Madras, where the subject has for some years been under
discusuion, it was proposed that traumng school students should go
zhx?:u,:h'n ioursc"under a campetent agrienltural master on exnene
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farm and the expeniments conducted on 1t for purposes of rllustras
tion. The Madras Gov: t, wiule apprehending that o a
able time will be required to bring the scheme ko operation, have
accepted theso views as sound.  In the Central Provinces practical
action has been taken 1n sending anmually from ench of the western
distnets four dents or schoslmasters after they have passed
N . der an Ldnea-
. Jrong evidence
. . . trmned wers
the only efficient teachers of agricultural subjects and of cognate
sciences in the schools  The extension of the system was strongly
advocated by the revenue officials on the conference.

30, In the North-Western Provinces a few students go
throngh a two years® conrse at a Governmen$ farm, some of whom
are und d to be d d for schoolmastersbhips, and the Alla~

S ke s

Ty oaTr 1

ever, as proposed n Madras, and a8 15 the case in the Central
Provinces, trawmed by the educational, but by the agricultural de-
partment, and the course 1s perhaps {oo long and the numbers tao
few to bave any wide influence on the eduentional staff
31 In Borobay, where special attention has heen pmad n the
tramng schools to the praciical mstruction of teachers, “one of the
‘ o L sltural teacher
. . recommended
ools should be
e . & = or the instruc-
t1on of traming school students was not rawsed at Bombay, bat the
princple has been nccepted as regards framning school feachers
m the suggestion that the College diploma shall imclude a practieal
course on t[‘;he Poona farm,
In Bengal the utihzation of the Government farm for the pur~
pose of traimng tmast ded
Thus, thereis s decided movement which has nlreml? taken
some positive form in the dwection of d to sck t
a tramung in agrienltural subjects,

P

xesults ond fensbibity, They mvite all !ocnl‘ Goversments and
b a0 o

Admimstrations to bring the que , .
been done, under the eerons cons . - .. .
educational departments, and to ) . o
tural report of the yenr, what ¥ .. . ) [
subject,

‘L_33. ‘I}’.:—{I:y.lier aynﬁn.ll‘urlal z‘dneahn.:-_'l'hepdsscmm:xm'
1. . L ‘e s :

[ . R T,
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evidence had yet been produced to show that students trained at
them would find any satisfactory opeming inhie They held too
that igh-class educationnl mshtutions professing to teach such
sobjects ag agriculture, forestry, vetennary science, ete., should
be national rather than provineial; that ene or two national colleges
would meet the present needs of all‘Indm, that the cel‘legei, )E
Rhdai-attai i R f

at Dehra would satuafy the needs of all India.

84 DPr.v ° T LI CEEEER)
directed to - . .
separate st ) ) - .

sClence WeTe eXpalued Dy tue AddAITon Of 30 Agncultural branch.
The conference of 1893 did not & late any speaific 1 d
tion, but agreed with the conference of 1890 ¢ that the elaums of
¢men trained mscientific agricaliure bo appomntroents mn the revenue
¢ and cognate departments should be as freel; recogmzed as those of
¢ men trained 1n Jaw, arts, and engineering

85, The question has now been put on a somewhat new footing
by the argument urged in the thres provinces of Madras, Bombay,
Pt 3 i I .

apd
an ag
well

a King Lie aiplomw: agnea!
rder taking 1plowa i sgric iture of the same value ns a

B.A. degree asa for higher Gov t
was further yomte(i‘ out af the Mndmg conf;:uce that t;f‘;::oei;osg(;
measure of passing oll ¢ school students throngh o taeal

course on s Government farm would require a stafi K

school teachers instructed 12 the more ndvgnccd bmnch?:is t;fm:::f
cultare; and that 1n recent years ten per cent of the college stu-
dents belonged to the land-owning class, ‘The college tas, “there-
fore, needed—(1) for a large number of candidates for officsnd em-
ployinent, (2) for a certain number of traning school teachers, and
(8) for o matenal number of landowners,

38, Tt1s evident thatif the policy indicated 1s followed in
other provinces thare may be justification for a larger number of
igh-class agncultural colleges than the two advoeated by the
conference of 1890 The poliey has been +ery strongly pressed m
Bombay and 1s supported by the authonties there on smmilar
grounds to those urged in Madms ¢ We want,” 1t was written 1a 5
?odto snbmitted to the Bombay Government, *as officials 1n the
: “r;znctu, rather than technieal experts, men who have had ther

oughts directed to agriculture and whose mindshave been
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taught to dwell on 1, whose reports on the state of the crops, the
¢ ymmineace of famine or the condition of the agncultural popula-
¢tion will be amimated by personal interest and 1ntelligence of
¢ things agricultural, who, when endeavours are made to_help the
¢ cultavating classes by a State loan, distnibution of seed, and so
¢ forth, or to stimulate them to adopt well tried improvements, will
¢ have thewr zeal quickened by sympathy with, and appreciation of,
¢ the proposed * "The conf m  Berar and the
Central Provinces followed the lead given n Bombay and suggested
that students should be sent from those provinces to the Bombay
College The Bengal conference, adopting simlar views, claumed
that the province was justified 1n haviog a college of 1ts own, and
recommended that the engineenng college at  Seebpur, near
Calcutta, should be expanded for the purpose, The conferences
held in the Punjab and the North-Western Provinces endorsed the
arguments put forward 1 Madras and Bombay, but were prepared
to advocate the establishment of one college for the two Provinces
In Burma and Assam local conditions did not justafy proposals for
s high class agnenltural msutution m ether province, though 1t
was admitted that students mght lly be sent to ono or
other of the colleges elsewhere Thus, the outcome of the delibera-
tious of the conferences has heen that there shonld be four high-
class agncultural colleges, w2 -—at Madras, at Bombay, at
Calcutta, and at some place 1 Northern India These four in-
stitutions would meet the ordmary requirements of Berar, the
Central Provinces, and the Punjab, and the occasional needs of
Burma and Assam  The op: of local G ts on the
question will be separately imvited
87. In cvery province which possesses or makes use of an
mewma Mnmal aallana thava v of + hne Thaep m'ged, bea speclal
' en provided in Madras
for elsewhere when
he question has been
raised of establishing an agncultural degree at the Umversity, in
addition ta the College diploma, and was, when the conference
closed, under the d of the auth
38 A subsidiary question was® d d at the conf
whether ;n addition to the college there should bea school at
which students should be tramed for certain subordinate revenue
appontments and for such posts as assistant managers on court of
wards’ esfates, etc SehooT classes have already been establighed
at the Government farms 1n Nagpur and Cawnpore with this
object, the Nagpur farm being also utilized by the educational
department for the instruction of frawming school students and
schoolmasters Tho peniod of the agricultural course 1s two years
m both ]:\nces: l)l‘X’t the‘ct‘)‘ursu forr schoolmasters 18 ot Nagpur only
B SO w ey e PR LAY 1o

' . -
' ..

( Lt L. -
consderation and wlich would be perhaps more” eatusfactonly
worhed out by inter communication, with the consent of loeal
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evidence had yet been produced to show that students trained at
them would find any satisfactory opening 1n Life. They held too
that lgh-class educational institutions professing to teach such
v PO E- ¢+ -+ -~ goence, ete, should
: o national colleges
LT . . that the colleges, 1f
founded at all, must be equipped with a highly competent staff of
teachers, and that the reduphcation of the expense tn every province
would not be justified. Followwng this view, the 1890 conference
dered that the agncultural college already exisiing in the
Madras presidency and a second to be attached to the Forest School
at Dehra would satisfy the needs of all India.

84, Dr, Voeleker -oTra T T,
directed to agricultur .
separate wnstitutions 1 N
science were expanded by the addition of an agricuitural branch.
The conference of 1893 did not formulate any specific recommenda-
ti0m, but agreed with the conference of 1890 ¢'that the claims of
¢men trained 1 ementific agriculture to appointments in the revenue
¢ and cognate departments should be as freelxv recogmzed as those of
“men trained 1 law, arts, and engineenng.

- -1 -

8%, The question basr .
by the argument urg'ed m

better, for duties 1o the land revenue and cognate services ; m'ui f.hnz
o

1518 very 7 - =~Lla 44 nman mqes tha qee ol )
This polic o . . . . i
who have - ., et
order mak - Ve . [ Dent
B.A. degr [ - - . R i
was further ae mtatn 4 e chana r . t
measure of p. St . T

course ona . - " .

scllmol teache . . .
culture; and Luat su receniy yUArS Wi per cent. ot the college stu-
dents belonged to the land-owning class  The college was, I=t"herc-
fore, needed~(1) for n large number of eandidates for official em-
ployent, (2) for n certan number of traimog school teachers, and
(8) for a 1 number of land .

38 Itie ewident thatif the policy indicated 15 followed in
other provinces there may be justification for a larger number of
igh-class agrcultural ‘colleges than the two advoecated by the
conference of 1890 The policy has been very strongly pressed 1a
Bombay and 13 sue[:fmrtcd by the authonties there on mmilar
grounds to those urged 1z Madras ¢ We want,” it was written ma
note submitted to the Bombay Government, *as offiewals in the
‘ -\;mcls, rather than techmical experts, men who have had therr

thoughts directed to agriculture and whose minds have been
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Aprenltural Iducatvont
Apreynix o Sttt REsouution,

Ertract from the Proceedings of the Government of India en the
Department of Revenue and  Agricullurey—{(No, 19~98-1,
dated Sumla, 20th September 1895 )

Read—

Paragraph 25 of Government of Indsa Home Department Resclution
No. 199 dated 18th June 1868 da the Revisw of Edaestion m
India 1n 2886

Proseedings of the fifth meatmpg of the Agrreultural Conference held at
Simla b October 1893

Parsgrapbs 527 snd 528 of Dr. Voeloker 8 Roport on the improvement of
1nd ap Agncultute

Paragraph 17 of Goverament of India, Horce Department, Resolution
No 2 dated 7th September 1894, on the Progress of Education
1887 B8 to 1891 92

RESOLUTION

Tn pamagraph 17 of the seeond Resolution menhioned m the
preamble, allusmon was made to the suggestions of Dr Voelcker
pecting the edacabion of the agneultural clacses  The sub-
ject hag now to recewe renewed altention m oonnection with the
dat of the agmenltural confs which wag con
vened 1n October 18983 to consider Dr Voeleker’s Report.

2 The general view falen by the Government of India 1n the
Resolution of 1804 was that grester success 13 to be expected from
making nstraction 1 the rudimenta of agticultare part and parcel
of the pnmaty system of imstruchion 1u the cowntry, than from
teaching it a8 o subject apart from the gemeral edacational pro-
gramme, aod fhat such peneral enhight ¢ and intellectual
expausion of the agnealtnrel classes as would enable them to per.
ceive for themselves the smallye® <~ ~% ® wca—at ooy
and opportumties, would be
yesults than special mnstznetion s .

SThis view 33 in practieal nccord with the apiatons expressed by
the delegates of Lioeal G and A t at the
Conterenee of 1893 In their second Resolution they recommend
{nt, saa genersl rale, watmchion v epnhodiare sherld be comned
with the enstmg course of education and not depend on separats
special institutions

3 The puneiples which govern the introduction of agneul-

{ural wto the educationsl system apply also to al
Bbranches of techmeal snstmet ¢ quest: th 1w net
merely how to ndapt education fo the truning of agneultunsis,
but how so to fashion £he plan of instruction as to Emmote in the
2 ewnly any, 1nd of technieal

L .

bave dunag recent years wn ) . T,
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more advanced countries of Europe, One great feature in the
chango has been the substitution of the idea of development of
faculty for that of mere acquisition of hpowledge It :snow
achnowledged that the hand and the eye should be trained , that the
powers of observation should be biought into play and improved
by exercise, and that the actual teaching of o particular trade 18 of
less importance, 1n the first nst than educational method
which will adapt the pupil for the subseguent reception of technieal
instruction of any description. A system of education, ** writes the
late Professor Husley, ‘¢ which does mothing for the faculties of
¢ ghgervation, which trans perther the eye nor the hand and 1s com-
¢« patible with utterignorance of the commonest natural truths, may
“ naturally be regarded as strangely imperfect”. All technieal <
struction must indeed be tounded on a preliminary trumng of a prac-
tical character 1n primary and secondary schools. In the reports
recently submitted from vamous counties mm England on the
results achieved at techmeal 1nstaitutions a common cause of fmlure
was found to be the absence of any traimng of the powers of b=
sgrvnhon m‘th? schools of lower grades. On similar grounds »
. N “ . . . b

1 .

b} '

1 . : R e
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mainstay of the prosperity and wealth of the greater part "of the
population of Inda, deserves, more than any trade or profession,
the special attention and care of those who are responsible for the
wnstruction of the rural classes, but they are convinced that the
early school mstruction which 13 most caleulated to produce even-
tually the best agneulturists will be equally usefurfo those who
intend to follaw any other occupation.

4 At tho same time the cir . and sur d of
S P B e,

‘ P .
«

. e A
faumig L sl TUUNU ine view recorded m the proceed
xngs of the Conference of 1893, that any system of pra tical ednea-
1on 1n ruralsschools must, for whatever class intended, acquire an
syneultarl col 2, because the 2 objectsare themselves

tursl ecems therefore to be unexceptionable

6. In the Resolution of 1394 on Tducational Progress the Gove
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ernment of India have acknowledged that there isa general ten-
dency to modify the course of primary instruction in the desired
direction, In some Provinces matenal progress has been made,
But they are not fully aware how ar the prinaiples advocated have
been systematically adopted, or to what extent opportumtbies exist
for theiwr wider introduction. Nor have they been nformed what
action, 1f any, bas been taken on the suggestion in the 25th
paragraph o‘f'the lRes‘o]utxo‘l:x of lsth' June 1888 that conference

with agriculture. But the time must soon come when this posit:on
will be changed. Senous discussion of the subject ought not to be
longer postponed.

6. The Governor General in Council desires therefore that the
suggestion of the Resolution of 18th June 1888 should now be
carned out, and that advantage should be taken of the visit of the
officer deputed by the Government of India to discuss the proposals
of the Agnicultural Conference of 1893 to hald 1n each Provinee a
Conference of such officials as the Local Government may appant,

T -0 o “ 7 T cational and

. . the Resolu-
- -t © 1893 with
.- osals far the

. . on,

7. The Government of India do not wish, mntil Local Govern-
ments and Admimstrations have had the opportumty of recording
their own views, to deal further with the specific proposals «f the
Conference, nor do n{‘hey des;re to autho'nze the officer deputd by
priguintatdrgslui 4 Pa— A S e
« . .

3 - -

1

( . LI .
R : -

‘ ]

earnestly d 1 thent
ment.

of future ngricul ‘d:velo;
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SLVENTH RESOLUTION

PUBLICATION OF AGRICULTURAL INFORMATIOV,

The despateh of Her Majesty’s Secretary of Slmtar Qu'ectlmg 1
No. 65 dsted 16th Jurg J88L

thetr mawn objects was to be fthe -
*atatisties 1 order that Government and 119 ouicets pdy disays v
- < . v PRI FYNN4

2. The varnous agencies estabhished or contemplated by whuch
£ tion facts,and statistics are or will be colleeted have already
been described They have been braught under three main divi-
gwong—{1) Land record establist » (u) Seienhific departments
under imperal direction, and (u1) Provineal departments of agricul-
ture and their experts The duties iz respect to collecting and
publishung nformation which develve in each ease npon the pro-
wéxcx:(l! at 1mpesxal departments, respechively, will now he con-
sider

7 wInformatsan derieed from dand records.

3 Information supphed by the land records and by the estab~
hehment which mawtain them can be ¢ rendered available ” 1n three

ways
Feratly, © eoen T 1 such

form that th and be

made to yrele squired

This Jas been, or now witt ve, elcled 10 every pravince in swhich
willage records are mamntaiwed  The systom accepted at the recent
confernees for providing 2 simple abstract of the facts and statis-
ties fr ench wallage, winch will ab once mdicate st progress or
dechol, has_already been desenbed in the thind Resolution of this
weries | And the whols scheme of land records has now been so
arranged i every part of Indea which possesses land record estab-
hishmests that information 13 promptly conveyed to the anthonties
of mpiey or distress cansed by sudden calamuties

Sepndly, by the eollation and review of the statistics for cach
distriel and division for the province and for the whole empre
Thus dity 18 respectively performed for the provinee 1a the annual
or pertdical reports of district and dnvasional officers, 1n the review
of them by the land record department, by the lugber revenue
authou‘ies, and by the Iocal Governments, and for the empire by
the compilation and discassion of them 1n the statistien! depart-
ment ¢f the Government of Inda, by which department they are
published for the information of the general pubhc of the home
8 1thor ties an} of Parhament



Publication of agriculiural wfoimairon 511

Thsrdly, by the collection and collation of special facts and
statistics under appropriate subject heads The method which 15
aduised of arrangmg information under subject heads, with a view
to1ts eventual publieation m an intelhgible form, will now be
deseribed

4 The system may be most conventently desenibed as a system
of ‘ledgering ’ and 13 an essentral duty of the departments of land
records and agriculture  In every departmental office arrangements
should be made for the scparation of pamphlets, extracts, letters,
reports, ete , referring to each subject which 1s of sufficrent 1mpor-
tance to deserve a distinet heading, 1n such a manner that all papers
relatmg to that subject may be brought together for t
reference  If this principle s observed the details may be left to
the diseretion of the departmental officers But as the systems
one which has been smecessfully elaborated n the office of the
Reporter on Economic Products, that official has been nstructed to
publish a bref deseription of 1t for general 1nformation,

5 The Government of India have already indicated in ths
third Resnlu‘non of this series how the land records and ﬂge_iland

PET R . Ve ' P L

diseases of agncultural plants and of cattle and so forth, Informa-
tion thus dxrectldy solicited would be naturally ledgered under its
appropriate head and pubbshed, if necessary, by the department or
supplied to the scientific department which requires to utilise 1t
6 Beyond the information thus specially sought for there are
many facts and statisties which are brought to the notice of distnet
officers 1n their mspection of the records or otherwise, which are of
suflicient interest to descrve compilation and perhaps eventual
publication by a central office  Thus, 1n the abstracts (to which
allusion has already been made) of village statisties, (the occurrence
of varous agnenltural defects in parficular locabties may be
brought to light Inone group of villages 1t may be the prevalence
of a noxious weed, :mn another the continual recurrence of a plant
disease, 1n o third the spread of saline efflorescence, in a fourth the
appearance of an obscure cattle murrain, Somo aystem ehould now
be established under which district officers should be encouraged to
te to the dep of land records notes of any
remarl able facts bearng on agncultural conditions which may
cometo 8 = 4 Bro TalaLoo v Loval o4 e Aoy

ably sulf - -
directing .

- | deterioralion AULCUNE & group

- should be sent to the ofhee of

7. Itwill bo presently explained that the system of ¢ ledgenng ?
advocated will not require that nny facts nnd etatistics thus sup-
phud need be immediately utibised by the central department of the
province It will suffice that they should bo rocorded in thar
proper place, until the time comes when the subject to which they
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relate 15 bronght under gpeciat ewa— - v ¥ formation thuy
collected wall, whe . be of materal
use s povidwng t* . + *  ondition of the
country * wlhich Ho Aujesty s deeretary of State called upon agri-

cultural departments to supply .

IZ~Informalson published 8y screntefic deparimente under smpersal

control,
8. The sccond agency by whieh wmfe— s
published ineludes the sc - T
ernment of India  Some .
thesr publications being o+ . . R e

i communieatian with thy wupenal Gov erm.nent.
9. In cvery branch of warl w-~==»s3 1n ¢xceutive operations 18
o .t t information of more general
S the character of which wail
1o the Survey Department the maps and charts that are jssued
at the head office practically erabody the greater part of the geo-
graphical information secured by Survey operations
The f¢ological Depattmer' ' ' N .
g a detaled sccount of the
made by 1ts officers, aud ex‘hl

produets.,

The Meteorological Dapartment 15 one ob which the oblpgation
to provade full and ample information for the use o officials and
of the public was strongly urged by the Fammne Commissioners.

The measures taken, under the direction ¢4t @3 Y
India to fal@l éh - 3 o " .

1

i ) : : ‘ . -

A .

i . . ~ wu ewimty, tides and

Lo, wey susieorologreal department hat given full effect to

the pohey whach has been pressed upon b,

The Botanical Survey of Indin has recently commenced the

wssue of a series of ¢records,” edited by the director, i which are
s ERCR e B

embodied the results of the * N
officers throughout India v .. P
by the ditector under the t1 ) ) ’
LRSS A - “ o o to
re further
» roducts for
their 10~

vestigations may bring f '1 h .
econarme “he'y rng to hght 1 connectwon with plants of

\
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Eeonome Produels have, since the Imperial Department of
- =1 .o s Tael stituted the
. . . "= . -and publish-
- . . - India In
no department of science is mformation more required by the com-
meraial and general pubhe as well as by officials engaged 1n ade
mimstrative work, As already explained in the fourth Resolution
of this sertes, a deseriptive eatalogue under the title of a ¢ Dictionary
of Ecogomic Products ’ has been prepared and pubhshed by Dr,
George Watt, the official reporter, 1ts complation having cccupied
ten years, But the dichonary was only designed to bring togeth
facts and statistics already recorded 1n some form 1n books, reports,
and journals, or n the manuscript papers of Government offices,
The still more 1mportant work of collecting and collating new
information has now been commenced, with a view to its ultimate
incorporation i a revised edition of the dictionary, as well as to the
current pubheation of so much of 1t as may beof immediate mterest,

10, Ascheme has been drawn up under which the current
work 18 divaded 1nto three branches—

(1) The corpilation of ¢ handbooks,” which are practieally
revised ¢ dictionary ? articles, relating to 'a himited
number of economne products, about twenty, of
which collections are annually sent to the Impenal

Tostitute. The bandbooks are designed for circula-
tion and sale m England and other countries, as well
as India

(2) The 1ssue of . To.orten L wo
Ledger,” © | - b "
mterest ¢ .

reporter on economic products) by any of the scientife
or provincial departments. This senes covers more
gronnd than 1s oceupied by economic products, inclad-
ing as 1t does notes on any sobject connected with

| d under ‘:'hich head
. ne. o

i1 » but
- 1 Mo ot

o EEN
well as for distnibution to the pubhie.

(3) Tha collection by the reporter of extracts from jourals,
from settlement reports, and other such sources of
information, ns well as of notes communicated from
time to tume by pnvate or official contributors.
These are ledgered in the reporter’s office on a system
which brings together all papers refernnp to the
eame subject m such manner that the information
they contnin can be readily utilised, and, af neces-
sary, candensed, whenever the subject may be even-

a8
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to the 1 pubhe 18 iented 1n special
errcalurs to those concerned 1o snhicipation of more
formal pnbhestion,

11. The heads of a1l departments, provincial and mmperal, bave
already been nviled to bring to the notsee of the offial editor any
paseages 1n reports and publications connected with thewr work
which deserse to be brought to lns notice for inclusion m Jus office
ledgers ar for communication to the pulle, The Government of
India take the present opportumty to direct continuous attention
to this useful practice, which {ends’to the preservation m an aeces-
aible form of much valuable information which would be lost sight
of 1 the pages of reports on current admiumstration or of other
blue books which are relegated to tho shelves of officral record-
rooms and seldom agmn covsulted

12 Inthe Feferinary Dopartment o system of ledgenng simlar
to that employed in the ecovomic product department 1s adopted
When suflictent nformation of interest on any subject connected
with cattle, horses, animal disease, et , has been collected by the
speeial officer who, as stated in the fourth Resolution, 1s charged
with tius dutv 1t 18 communteited 1n the form of a number of the
agneultural ledger senes for publication by the official editor

The Bacterrological branch of the depariment publshes the
resulés of 15 mveshigation m » senes of speesal memorrs, which are
1ssued whenever suflicient matter 13 avadlable for publication  In
some eases these would be ted to the agricultural ledger.

Toformation collected 1n  the department of Jgrecultural
Sesenee 18 communicated 1o the manner already explamed to the
official editor of the agneultural ledger for rssue 1n that series

Tu % L £ s e T fomology memors are yssned
. ficer on the sisff engaped 1n
. . ormtwn collected by him 19
. m the agricultural ledger
seres.

Genersl 1nformation about Foresiry 13 conveyed to the publo
in an snoual review pubhshed by the Inspector General of Forests
winle any detatled facts and statistics of inferest are published i
the sgnenlfural Jedger remes A wsefnl penodical enhitled the
¢ Induzn Forester,” to which Forest officers ate the chid contnbue
tors, 19 utshzed by the Depariment for coaveyng interesting
formation to the offical and general public

In the depariment of general Stateetrcs persodical reports,
reviewing the statisties received from all provinges and depart-
wents, will now be published peniodieally by the Director-General
of the newly covstituted depwrtmens =~ These comprige, among
others, monthly, guartesle and anen oo © .
ports, on mland roac -
andouttums, Ooe
return of the agnenl

\ Parliament

Independently of the new stabistical department, the impenaf

\
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department of agriculture undertakes the publication, pemodically
revised, of a sfatssfical atlar 1n which the arcumstances and
resources of the emmre are 1llustrated by maps, statistical dia
grams, and brief descriptave essays contnbyted by directors of
seientafic departments or by other selected offiials The second
editron of this work has recently been published

Art and Industries, though not represented by any separate
1mperial department, have not, in the schems of publication, been
overloched  An 1llustrated journal of Indan art, to which all
officials and others interested i the subject 1n India or in Europe
are mnvited to contribute, was, m the year 1888, brought out at
the instance and with the a1d of the impemal Department of
Revenue and Agriculture by a well known London art publisher
and s issued monthly A techmical art senes’ contaiming 1llustra-
tions of Indian art and archibectureis also published by the
officer 1 charge of the Photographio section of the impenal
smrvey office  Both of the above publications are partly designed
for educational purposes as well as for preserving a knowledge
of the best art of the country A third seres, demgnated ¢ draw-
mg examples” aud alto published by the Survey Department, con-
tains a special selection of omental art drawangs for use 1n schools.

IIL—Information publisked by Provincial Depariments

18 The thurd agency upon which the duty devolves of pub-
hishing 1ni tion, facts and statistics on agnenltural and scren-
tific subjects otherwise than 1n connection with land records, com-
prises the agricultural departments of the provinces and experis
under their control.

14 The system of ‘agricaltyral ledgers’ adopted by the Govern«
ment of India was taken from Madras, 10 which presidency for
some years the practice of 1ssmng ‘agricultural bulletins ” had been
established There are many subjects of provineial importance
which are too dependent on local conditions and arcumstances to
be of useful iterest to other provinces or fo the general public
The maintenance of a provincial as well as of an 1mperial series of
publications 1s, therefore, most desirable, and some other pravinces
have now followed the example of Madras, and the Government
of India wonld be glad to see the practice adopted in every
province,

15 Those papers ina provinaal seres which are of general
nterest outside the province are, under a scheme for provineil
co-operation recently cireulated, to be commumeated to the editor of
the impenial series for wider airculation, and 1 this view the

phlets of both provineial and :mpernal publications are to be of
tho same pattern,

16, The Government of Tndia eannot press too strongly upon
loeal G ts and Ad the desirabilit;

y of encour-
aging the dircctors of agneultural departments to provide for the
frce nod constant contnbation of useful information to the im-
penal editor  As explaned under the previous sections, such inform-
ation may beof two kinds, esther for 1mmaduate publication 1n
33a
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the imperal sertes, or for wuelugon n the ledgers of the editonal
ofice  Vath thig obyeet the agnieultural department should, sub-
ject to the wstruetions of the Liocal Government, deviso n system
under which, as m the imperial departments, all passages m officiat
papers and reports, of which the Eresen’nhon for future publheation
may be desirable, should be marhed and brovght to ther notiee
To no eclass of reports do thece remarks refer more particularly
than to settlement and land admmstration reports  Much of the
imteresting wnformation on agmcultural snbjects conts ped 1o them
18 lost fo future generations of offic als unless promptly extracted
and ledgered under appropriate heads A schedule of the head
which shotlld be adopted for this purpose has been claborated m
consultation_with provineial suthonties spd 35 now sm {orce
throughont India

17 There 1s avother class of facts and statistics m which
the Agricultural Department ss essentially interested and which
especrally demand a earclul system of ledgering, v12 , the resalts of
experiments on Government farms or of investigatwns info

gricultural p and cond:t These, whick sre often of a

techmeal character and of interest only to those actually engaged

eome within the scope of

. ovintial bolleting  But

- red, may, as previously

. usefully commumecated

direct by one provincial deparément o another, and may, whenever
of general mnterest be published in the provincral bulletins or com

municated for welusion wn the ledgers of the imperial editor

Every pmvmgxal department must at least be required to 1n

clude 10'the thus d to other depart-
ments—
(1) astat of the working-pl ranged it

ed

tun with the agnicaltural chemust for every expeni-
mgental farm and of the progress made m carrymg 1t
out each vear inorder that the officials of the agn-
cultural department 1 each province may be kept
punctnally mf d of the exp ther objects
and results, which are bewng earried out 1n all otber
provinees,

(2) a statement each year of the agmeulturs! defect or
defects which have been made the subject of special
enquiry during the past 12 months and a report on the
progress and resnlts of the mvestigation,

(3) 2oy remarkable facts which may at any time come fo
the notico of the department and which are hikely to
be of interest to the agncnltaral departments of other
provinces

18 In the Bombay Presidene
y the system has heen followed of
%u;»h;h{;g 3 statistical atlas, on the p]asl; of the 1mpenal atlas n
¢k the conditions and esrcumstances of each district are allnse

AN
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trated by maps and statistical diag and the ig recom-
mended by the Gavernment of India for general adoption. Such
atlases are of use and interest fo the general public as well as to
the admimstration.

190, The mam prnciple which the Government of India
conceive 1t necessary to bear in mind 1n the development of the
scheme for recording facts and statistics 13 that the record of them
1 general reports dealing with a vanety of subjects s of hitle or
no practical use, unless ,those which are of interest areat once
seized upon and preserved i ledgers under intellhigent direction.
The principle  was pted by the agrcultural £ of
1893, and the Governmen$ of India trust that 15 may now, as far
as possible, be carmed into effective practice on a well-arganised
system by the departments of land records and agneulture i every
province 1n which action has not yet been taken to this end.
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EIGHTH RESOLUTION,

Axwpar Reponts,
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mth‘ ‘th o o “e, which was to be bas'ed
upon the hat beea definitely deter-
mined, . worked out by provincial

departments has now been finally settled 1n communieation with
local authorities and Gov ts aud 13 embodied 11 the preceding
Resolutions of this seres. The annunl reports shounld, an th
apion of the Government of Indis, follow, as far as posible, the
srrangement which has been observed 1 those Resolutions

2 The Government of India last dealt with the subject of
] o ut iton1 R Y B RN

a

cofu;cyed and wheeh hnd.{cr thetr object the curjmlment of annual
reports, ‘The paragraph referred to 1s quoted below for purposes of
easy seference s
Paragraph 3 of Resolution No, 52, dated 14tk September 1657.
8, Report of the Department of Land Records and dgricul-
¢ure,~The agnual publication 1n every Province of the Report of

. N

report consists of two marn divisions—Liand Rerords and Agricul-
turew-apd 15 designed to show the executive work of the Depart.
>

mank, nab bn navne nn e PR
. " e i Uy s AUU v UL SUQUINLEA DY L@
Defmrtment to the Chuef Revenue authoritiez -of the Provines, for
uhihization 1n preparmg the Land Revenue Admimistration Report
and may prefer that for that putpose 1t should be mcluded mn the
!a:id r?cogd section of the Departmental Repart, rather than be
ted by mndepend; 3 There will be no ohzec-

o ‘m‘ tins course  Bub there scems to be no reason why statis.
%‘xggl g crops, arngshion, tepures, ete , should
& o place m the Report of the Department as well a¢ in the
nanal Land Revenne Admimatration Heport, o which Jatter they
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should, 1n the opmon of His Excellency in Council, be confined
The Agneultural section of the Departmental report should be
restricted to an account of the esecutive operations of the Depart-
mental officers, ond to o brief description of, or reference to, any
results of speeial ottt ! ey
preceding twelve
estates, or otherw
cultural subjects . .
the working of gardens, farms, or other agncultural 1nshitutions
which ehould be dealt with i the Department by orders on the
annual reports.  In nccordance with the above remarhs, His Dxcel-
Iency 1 Counerl 18 of opimson that 1o other review of the Annual
Report of the Director of the Department of Land Records and
Agriculture than that which may be meluded 1 the rewiew by the
Local Government of the Land %evenue Administration Report 1s
necessary, and that 1t will suffica 1f a capy of the Report, together
with any orders which may be passed thereon, 15 submitted for the
mformation of the Government of India.

3. The question which remams for cons:deration 15 t;h‘eLarmnge-

. . ' * ot

) =i

. f

WLl Bereallel ve lnluau_\t LY ULaUbpe sy pussesd 2
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subjects dealt with in thb Resolutions which are now 1ssued 1m
supersession of the Resolution of 1881,

4, The first Resolutiou of the new senes 15 prefatory and requires
no motice Jn the annual report.  But it will 'be desirable that the
anuual report should commence with a prefatory chapterin which
will be recorded, among other matters, a brief notice, any changes
which may have occurred in the personnel of the Department, and
a short deseniption of the tours taken by the Director, and of their
general object.

5. The sccond Resolution deals with the measures taken to
improve land record establishraents, The work of the department
1n connection with land records 15 1n most provinces described in a
separate report which 1s incorporated snth the land revenue adrums-
tration report of the year, The Government of Indw have wo
wish to interfere with t{:: procedure, which 3s doubtless the most

t to all branches of the ad: trat d, But
they desire that t'hu annual rcpox‘l of the Hflep:u'tmcn;: s?un\d, cgnhm

pr3

[ .
stances of o general e\mmc;,er which mag' h;dncata u;at the gmduai
improvement of the land record ataff 1s held 10 view,

8. Tho third Resolution deals with the viilization of the land
records,  Under this head should be descrabed the general working
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of the system proseribed for the mauntenance and inspection of

arcle note baoks, it sh?nld be explatned whether, a3 a fu*e, tbe;: are
Lon s s h A <

- . . b 1

i

Resolutson V or otherwise

7.The fourth Resolution deals with the scheme of scientific

enquiry canited out by impenal depastments  Under thus hiead the

report should state to what estent durng the course of the year

the provincial department has lent 1t co operation to, or made use

of, any one of the imperal departments named o the Resolation , and

should descrtbe any work dose 1n the province, whetner with or

withont the mud and advice of the 1mpenal officers in any of the

fields of scientific emquiey to which the Hesolution refrs  The

progress made 1n Civil’ Vetenwary work should, in accordance with

the 1nstructions of p ph 18 of the Resolut warginally

ated quoted, be especially described under the various beads detaled 1n
¥ that Resolution

8 The fifth Resolution refers to positave agricultursl experi-
ment and 1mprovement  As stated 1n the orders of 1884 alresdy
quoted 1n the second paragraph, 1t 13 not desirable that the annnal
report should enter into any lengthy discusstons on agricaltural
sabjects or desenbe the worbing of the farms The separate
zeports on the farms themselves, which are submisted to the loeal
Government, ag well as the notes on any mieresting expeniment or
1mprovement which the Department 13 required to commumcate to
the edtor of the dgreculiural Ledger will supply detailed vlorma-
1100 to all who may require 1t Theannual report 1s only intended
H mdicate the general character of the programme whick the
‘ ]

a3

ment and of the staik by which they are managed, 1§ should wndrcate
the system, 1f any, whick 1s adopted for cacrying experiments into
estates under Government or private management, and for obtan~
mg the P of native lands It should then give
a brief description of; or reforence to, any resulis of spectal and
matenial mberest which have been ohtamed on farmsor estates
dunng the precedmg twelve monthe It should next explan what

16 Dag appeared, such reference obviating the necessmity of giving
any speaial account of 1t the annual report Fimally, 16 may
welude a record of any interesting facts whel have bean otherwise
brought to hght during the yearm conuection with agmoultural
enguiry and ymprovement, although m these cases also a refarence
o the dgreculturel Ledger onght to prevent the necessity of any~
thing more than a brief alluston to thens,
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9. The sixih Resolution deals with agncultural education,
Under this head should be ncluded a statement by the Director
for the nformation of the local Government how far the educa-
tional system of the province 15 found to meet the requirements
necessary for the instruction of hoys or students designed for village
accountantships, for eircle appointments, or for an agricultural call-
mg, ond to what extent that system 1s or should, 1n his opnion, be
sinpplemeutcd by special departmental arrapgements and educational
classes

Tadeslmg % = M-V 1 oot v A
mble, follow t! .
subject and br - - .

10, The seventh Resolution deals with the pubhcation of
information, facts, and statistice  Under this bead the following
posnts should be noticed 1n the annual report —

(1) The extent to which formation has been obtained
from the distnet circle note-books of the occurrence
and cause of senous agncultural deterioration  This
may be illustrated by a record of the number of com-
munications received

{2) The system maintaimed for ledgenng useful facts and
information from district and settlement reports,
from the reportsof the scientific departments or from
simlar sources of mformation, and the general pro~
gress which has been made, or the difficulties which
are found 1n the ledger work,

(8) The publication, or measures, if any, taken for the pre-
paration of o statistical atlas or of any other special
works designed exther to illust the agnecultural
or econmomic conditrons of the province, or of any
part of 15, or to indicate the posthion and needs of
any agricultural or commereal industry.

(4) The number of papers ted by or througt
the agency of the Department to the Agrscultural

Zedger. A hst of these should be given 1 an
appendix to the Report.

(5) 'The number of papers received from, or commumecated
to, other provineial departments,

11. In conclusion, it 1s left to the discretion of the Director,
under such instructions as be may recerve from the local Govern-
ment, to bring forward any matter of interest which has been
brought to s notice dumng the year and wh ch bears upon the
work of his department

12 Under the insteuctions of this Resolution the headings of
the chapters of the Director’s report will be—
1. Prefatory
II. Land Records Lstablishments
IIL.  Utihzation of land records.
IV. Scientific and national enquiry under 1mperal control,
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v, Scient1fi and loca} enfqurry unde, Provine; a1 dizectron,
VI, Agricultyrg) education,
vII, Publication of agticaltyrg} 1eformatyp,
VIIL, pypg,
—_——
The Qovernmtnt of Madrag
b T Tombay
» » Bongal
» " North Wear
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dia, op Specia) duty.

Ordered also, ¢
Governmen of In
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(True Extmct.)
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