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The objects of THE AGRICULTURAL LEDGER are——

(1) Lo provide information d with e or with P
m a form which will admit of its ready transfer to ledgers s

(2) To secure the mamntenance of umform ledgers (on the plan of the Dictionary)
i all offices concerned 1 agricultural subjects throughout India, so that
references to ledger entries made sn any report or publication may be
readily utilised 1n ali offices wheee ledgers are kept ,

{3) To admttaf the cicculation, in convenient form, of information on any subject
connected with agriculture or economic products to officials or other persons
nterested theremn,

(4) To secure a connection between all papers of interest published on subjects
relating to economuc products and the offictal Dictionary of Economic
Products  With tlus object the information published in these ledgers will
uniformly be given under the name and number of the Dictionary article
which they more especially amplify When the subject dealt with has not
been taken up in the Dictionary, the position 1t very possibly would occupy
in {uture 1ssues of that work will be ass gned to it
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Tae DISTRIBUTION or e SALTS v ALKALL 501_1‘5

By E W HigarD and R H LougHrioge,

As time progresses the importance of the alkal) guestign, 1e
dealing successfully with the cultivation of 1ands more or logg'smte®! | Impar
nated with scluble mineral salts becomes more and more obm“f"‘s’- ot
15 to be greatly regretted that the frequent mistaken eflorts pf 2
©OW ners to suppress, of a - L emaseee and.
the selling value of the . .
ing with an mtrnsicall
circumstance, we bear .

n finding that, unexpec -
culture expeniment stat .
ject tothe difficulies e PRSI “ au,
we are thus enabled to study the problem independently of any pryves
nterests Private

The culture experiment station near the town of Tulare, or Zinaf
sntended. to epresent the upper San Joaquin Valley at large, ha gl
wstead, become the station for the stidy of the alkah problem 1 oy
phases from the mildest to the worst  Until this problem 1 sl
no certain conclusions for the region at large can be drawy fmmved'
cultural results observed there , since we now know that all the i the
tion on the Station geounds 15 under more or less stress from the e
m the sat I b Cea smeet 3 a0 Bkl
influence, as we he
the San Joaquin \
west of the Rochy *

NaTursL CoxDITION OF THE LAND

For an underetanding of ‘ = hemammeens s
here, that wn their natural . ° Bugy
several miles around, as in - i
ley-and the State show on -
these spots, during the spring months, the countiry is Lovered “V‘ﬂu|

R. 6779,

»”



The Agricultural

REH

The Distribution of the Salts

Behaviour
without
Irrigation

Under
Irrigation

“ Rise of
alkall

salts contain
ed in soil

Atkall salts
contained In

waters

Pos! lon of
saltsin soll

luvunant growth of native gargel_y annual) herbaceous plants, many
being showy floners and affording a most attractive sight, also proving
beyond question the great inherent ferhility of the faud As the season
advances, from Aprilto June, these plants go to seed or dr{ up, leaving
the land more or less bare, or with only a sparse growth of hardy,
drought res sting, partially perenmal plants There 15 not, in ordinary
seasons any perceptible increase or decrease in the area of the inter-
spersed alkali spots

When such lard 1s put under coltivation westhout irngation it wilt
mn years of unusual moisture bring very heavy crops of gramn, which
easly make up for at least ome other season of almost tolal fulure
when the ratnfall 15 ight or unfavourably distributed Itis this© fight.
|n§ chance * of a h ghly remunerative crop that has in so many cases
induced the investment of entire fortunes 1n such ventures, frequenl{y with
a total loss and financial ruin as the result, a kind of agricultural gam
bling hitle better 1n 1tself and with zs many chances agamnst success, as
that at the faro table but now happily almost a thing of the past

BRaAvIOUR UNDER IRRIGATION
With the adsent of the wrrigation ditch_the heavy grain crop becomes
for a few years a matter of certarnty Then there 15 a gradual change
for the worse  First it 1s noticed that the alkali spots increase their area
outward, often merging neighbounng small spots into one large one
Lhen new ones begin to appear, at first “no larger than a man’s hand,”
but enlarging each vear, and finally often so cattng up and reducing

superficial observers

Tne QUESTION TO BE SOLVED

‘Then arose the quest on, ¢ How much of these salts does the sol con~
tam, or wh:re Eo they come from?” If 1t could be shown that the soil,
. wnd c hotrata’  ava o Al e a 3

e

wesu © puu usas all KU YHLO LE I0IMEd I a2 SOIS tn conse
quence of weathering , and that it contains all the mered ents wseful, as well
as those useless, to plant growth, substances which 1n ramn countnes,
are currently leached out and carned nto the country drainage and finally

;:::;:he ocean, but which in regions of scanty rainfall remain in the soll

R, 67-70.
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Ve arc thus led to the witally mmportant conclusion that the amount
of the salts im these Limis 15 but limited  and that 1f once removed, or
rendered innocuous o €rops in syme other way, it will take thousands of
years n the future, as m lh‘e pqle before Kacother‘ such accumulation can

Dlsteiby
. of sau:m‘

Exastinatiow of Sort PROFILES AND REPRESENTATION oF Resurrs
3

e~ =4hacante n o oackan s 32 tncamnla
- Resufty
. | _Mede of
pracedure
- -t .

mad mea b A

auger) so that each represented a vertical column of three mnches of soil 3
continu ng thus to the depth of tno to four feet Each of these samples
was then leached of its salls, and every leaching analysed separately It
was at first attemp{ted toleach only the average of each foot, but this

Explan
of hkr!l‘:rnl;'.

o f rmean eals

The predominance of carbonate of soda seen in these diagrams shoss
at once that the Tulare alkali 1svery ¢black,” sothat the use of gypsum
to change tl ¢ carbonate 10t sulphate 1s the first thing needful 10 attempte

R. 67-70.
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RAINPALL
Depth to
Whibh Bats
Ay be
wasned

Evaporation
of soil
molsture

Position in
the soil of
salt.
Influences of
Crops

DPecrease of
salts

Bulk of Saits
noar surirce

ing any secl or But asde from ths
tl

he d agrams suggest very mstructively, the explanation of many points
not well understood heretofore

Errect or THE RAINFALL
It 13 well kno yn to residents that tn Tulare adné nerthern Kern Coun
[ a -

lerd wur b S orp eventihe r seof the alkay  Hence a crop of altal
fa once establ shed may flourish for years on ground that so soon as it
15 feft bare during the 4¢ §FoTkat 1
prove altogether

From about
decrease of the
red;ued to 1 ttle more than 1s shown at the end of the first foot from the
surface

Those famtar wth ¢ Kla L alin 1 ~de  bo -~ € 7
Valley
punchi

we see 1L us gemonstrated beyond any possblecav! the correctness
of the concluson we have previously drann from the examination of the
bottom waters v«  that the dulk of the abhalt salls s even 1n natural
alkls lands accumt lated witl 1n eagy reach of the surface and of unders
dra ris, and that, of thisacrumulation ss once removed nowose or at least

R, 67-70.
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Leiger

in Afkali Sels. (Helgaefand Longhridpe)

retenough ts do amy harer, mmell come from Eelew  Thie pe nts 10 ur dere
dratmage s the ready and complete correctne of all alkal, s 138 been
lang 250 recemrmended by us.

But 11 does rot thetefore folion that tte indiseruminate use of under.
dramage 13 to be recommended, «nce, as me ke abundantly <hown,
enormous am urts of vatuable sail ingrecients mould thus funio wute
Intle majonty «f cices cther mens, prescrtly to be veferred ta, will
asccomp'ish the reclamation

Errects or IRRIGITION

Let us now fee what effect irngation, or the establishment of leaky [
ditches ana pervious soil, wall produce sn land circumstanced as shown
in Plate 1

As regards the Iatter case, any onc can see for himsell that as the
ditch water, filing up the land from below vpward, comesn contact
with the alkalisodden subeoil or hardpan liyer, it will dissolse the
salts and carry them up toward the surfice “Esaporation from the
moistened surface will then go on all the year to a greater or less extent,
and the alhals will heep steadily moving” upward , untiy 10 the course
ofa fow years, the masimum will be found, not three fect below, but

et re ™ [ ‘ *mise of the alkaly,” very
. utcome 15 graphically

gmally symlar to that
L . . - for four or five years,
and, guite lately, has also been influenced by a noyghbouring leaky ditch,
outs de of the Station inclosure  Here we sec that the alkali has moved
bodily upward, and has accumtdated near and at the surface to such a
degree lY\nz any usefu) groath of ordinary crops has become impossible
Secds sown (except those of salt bushes) are quichly correded or
“rotted ** by such alkali as this, and fail to sprout, anything set out,
ready-grown, may lve wlile the rams last, but wil be promptly killed
by the corrosion of the root-crown, or lower end of the stem, from the
effect of the strong solutiun formed aroupd it whenever alight rain or
heavy dew f1ilis, even if the root should be able to resist the action of
the alkali within the soil itself

1t 15 not quite so easy to understand why surface wrigation should

5

REH.

Under
dralnage,

RRIGATION,

Effects of,

Why surface
grodun_ the same genéral result asthe nise of the bottom water from | !

elow ; and yet alutle consideration readily explains it

Under uriga-
tion the land receives man;

times more water than in s natura)

rrigation

as rise of the

condition, but rarely enough’ to leach the alkali salts into the country |Pottom water

dramage, even if the impervious hardpan layer did not stand in the
way Practically all this irgation water therefore ultimately evapo-
rates tn the course of theyear As it penetrates the soil to'a greater
depth than the natural rainfalt_ever goes, it gradually dissilves the
alkal; salts in the subsol, and 1n the progress of its evaporation
throughout the season, carnes them with it toward the surface, instead
of leaving most of them accumulated at betwecn two and three feet
depth, 2s in the patural state  In the course of time, especially in
orchards whete the soil remains bare and therefore exposed to evapora-
tion throughout the season, the accumulation near the surface becomes
so great as to injure even the bark of full-grown trees and vines , wnhite

*
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* Black ™
alkali or
carbenate of
soda,

*'Atkall
ponds '

Altalfa,
beneficial
“Cemttency 6t

EVAPORA-
TiON

ordinary herbaceous vegetation becomes mmpossible  If the alkali should
be of the “black *”” kind—f ¢, carbonate of soda—the soil will soon begin
to settle, and puddles of inky water will remain for some time after rains
or irigation , sometimes forming permanent * alkall ponds,” with a bot-
;’Dlm of tough, impervious hardpan, of the same nature as that shown mn
ate 1

That these worst effects can be suppressed by the conversion of ¢ black”
alkali into “ white” by means of gypsum, has been 1[readfr suffic ently
explained in former publications  The “ white * or neutral alhali s many
tumes less injurious than the ““ black,’” which 1s so corrosive that it dise
solves not only the humus of the soil, but also the bark of plants, always
excepting the wonderful “salt bushes® and their lind = But there ate
Linuts, varying for different plants, beyond which even the ¢ white > atkalt
becomes incompatible with cultivation, so that s accunulation near the
T

ErrECTS of CrorrIvG

Plate 2 shows the effect of 2 growing crop on the same land as that
n Plate 3 within the Station grounds the samples on the two plates hav-
g been taken within ten feet of eack: olther Buta hea‘wy diessing of
= A aY B . 5 .

CouxreracTing Evarorarion

From what has been said 1t1s obvious that since evaporation from the
sorl surface 15 the cause of any * 7ise of the alkals,” one of the chief pre-
ventine measures mypst be the veduction of suvface evoporation fo the
lowmest posssble pont This can be done eher by mulching or, less
effectually, by shading

R. 67-70.
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The Distribution of the Salts in Alkal Soils

When
ypsum
ﬁwuld be
applied

followed by smigation, unless the ramy season can be rehed upon to
perform the service before seeding time The smaller the seed to be
sown the more important 15 this precaution, beans, peas or maize may
remain ugharmed where alfalfa, or other clover s eds, as well as those
of meadow and pasture grasses, would perish either before or dunng
germmation

One additional pomt should be emphasized here, It will be seen
from the corve lines ng the mdmdual salt an
Glauber’s salt, and sal soda—that the latter 1s proportionally most abun.
dant 1 the clay bardpan (Plate 1), where it forms from 80 to over 9o per
cent of the whole , while near the surface, in the very same bore-hale 1t
forms about 23 per cent only Thisis duetothe mo:siure and want of aera.
tion 1n the subsoil, acting 1n"a manner not easly explaned n a popular
way, But it may be taken for granted that whenever an alkali soil 1s
subjected to the action of stagnant water, or of abundant moisture without
acration, the formation of black alkali will take place  This 1s the reason
why the latter 1s most commonly found 1n low, moist ground, and 1n close,
heavy soils, while on the higher sround adjacent the white salts atone
may prevall The “syamping” of alkali lands is thus seen to be douhly
permcious, and the leaky ditches which cause it should, for this reason
alone, be considered a public nuisance.

G L.LP O NoBguR & A w237 g6 —2100=H R,
*R. 67-70.



All communieations regarding THE AGRICULTURAL Lepcsr should
be addressed to the Editor, Dr George Watt, Reporter on Lconomic
Products to the Gosernment of India, Caleutta,

The objects of tlus publication (as already stated) are to gradually
develop and perlect our hnowledge of Indian Agncultural and Economie

questions  Contrsbutions or corrections and additions will therefore be
most welcome

In order to presene 2 necessary relation to the vanous Departments
of Government, contributions will be classified and numbered under certain
series  Thus, for example, papers on Veteninary subjects will be regis-
tered under the Veterinary Senes , those on Forestry in the Forest Serics
Papers of more direct agncultural or industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Ammal
Kingdom In a lke manner, conttibutions on Mineral and Metallic
subjects will be registered under the Mineral Series

tace,
This sheet 2nd the ¢ tle page may b & when the subject rattor 13 ted fn its proper ¥
Becord i 1o the letter A0d BUMEEr sh0wp a5 tne bottom of €4¢H PAEE






-~ THE

. AGRICULTURAL LEDGER.

1896—No. 3.

HORSES, ASSES aND MULES,
[ DICTIONARY O ECONOMIC PRODUCTS, Yol. IV, H. 414-36.]
—_ -
NOTES ON CHINESE MULES.

Notes by VETERINARY CAPTAIN G. H Evans, AV.D., Superintendent, Cunl Veter:-
nary Department, Burma.

! —t
Other PAPIRS that may be constilted :

Agricultural Ledger, 1893, Nos. 16 and 19; 1804, Nos. 12 and 14;
1895, Nos 7, 10, 12, 10, 22, 24, and 25

2%

CALCUTTA
OFFICE OF THE SUPERINTENDENT, GOVERNMENT PRINTING, INDIA
1896,






THE

AGRICULTURAL LEDGER.

1896—No. 3.

———

HORSES, ASSES AND MULES,

[DICTIONARY OF ECONOMIC PRUODUCTS, Tol. IV, H. 414-36.1

NOTES ON CHINESE MULES.

Notes by VETERINARY-GAPTAIN G H EvanS, AV.D., Superintendent, Civil Veteri-
nary Department, Burma.

—_—
Other PAPLRS that may be consulted :

Agricultural Ledger, 1893, Nos. 16 and 19; 1894, Nos. 1z and 14;
18935, Nos ¥, 10, 12, 19, 22, 24, and 25

CALCUTTA
OFFICE OF TBE SUPERINTENDENT, GOVERNMENT PRINTING, INDIA
1896.



The objects of THE AGRICULTURAL L.EDGER are —

(1) To provide with or with prod ucts
1n a form which will admit of its ready transfer to ledgers,

{2) To secure the mawntenance of urmform ledgers (on the plan of the Dictionary)
1n alt offices concerned m agneultural subjects throughout Inda, so that
references to ledger entrmes made in any report or publicatron may be
readily utibised 1n all offices where ledgers are kept,

(3) To admut of the circulation, 1n convenient form, of information on any subject
d with or products to officials or other persons
nterested theremn ,

{s) To secure a connection betneen all papers of mterest published on subjects
relating to economic products and the official Dictionary of Economic
Products  With ths object the information published in these ledgers will
umformly be given under the name and number of the Dictionary article
which they more especially amplify  When the subject dealt with has not
been taken np in the Dictionary, the position it very posstbly would
occupy 1n future 1ssues of that work will be assigned to 1t
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HORSES, ASSES anp MULES,
[ Ducnonary of Economc Products, Vol IV, B 414367

NOTES o~ CHINESE MULES

By VETERINARY CAPTAIN G H. EVANS, AV D, Superintendent, Cvsl Veterinary
Department, Burma.

In the following notes Chinese names are generally given and the | , Names
corresponding Burmese name 1s sometimes entered in brackets Vowels ‘nﬂz':l:"“.
have their continental value Distance between places 1s roughly indi.
tated by the number of days journey from one to the other

There are two separate Mule-breeding areas

¢ In the junediction of the Zonedu or Chief Commussionership of | Srtedingin
Shansisein about one month's journey north west of Yi nan sein. Donkey
xtallions are here crossed with mares” which as well as the horses measure
from 13 hands  They and the mules bred, which measure from 12 to 13
hands or more, are shorter in the back than the average Burman
pony

These mules fetch R3oo to R500 and are used for nding by Chinese
officsals and merchants

A AL o e aab o oL erelr o

- mum®

. fetchs
. seen

2 The breeding of transport mules asused in Burma, s carried on nthe | §itsdogin
division of the Sitao or Commussioner of Tali, who 15 directly subords- selo-
nate to the Zon du, Chief Commissioner of the Yinansein province,

Immediately under this Sx:ao a;e, among others, the Fujwan or| Distrcts.
at the foll

Deputy C g places «—
R L A Coemas, -
S - o,
f ., -
) v ‘ !

H. 414-—226
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HORSES Notes on
sriUtE G | four dayseast-northeast from Yénpymn, and g Shagwan, two days east
AREAS, from No 4 Yangpy:
Localitles froo| The mules used 1n Burma come mamly from No 5 Sheu Dyen
which mules | township, some few from No 6 Shayan township, and a far number

for Burma are|
drawn

Purpase
fos which
employed

Wosklng
Beason

Kawtcks

Classifieatton

Settlement of
disputes,

Breeding

= gwners to
steadily in

¥
' employed,

1—Salt : Distributing from the Chinese Government
Factory northof Tali-fu . . . A + 5000
2 —Tea . Distnibuting from Sze mao, Puerh, Shan_‘S‘_zates

. 10,000

) "
. + 2,000
thence 1nthe Shan dldtes B . + 1,000
5—Burma Government . . . B . 2,000
6 —Muscellaneous internal Chinese trade . . . « 10,000
Total number available for work, say . . 30,000

The working season extends from November to Apnl inclustve, the
rains being heavier n this part of China than in Burma and lasting about
the same Eenod Arrangements for hining are made 1n October, and the

mules get back to their homes about May
owners or Kawtols,
L S R TN ‘s In
¢ ' » this
- v iwtok,

[

2 Those who purchase mules

The latter may be sub divided, vtz , Managing Kawtoks who accom any
their own mules, and others which may have been entrusted to themi.
Owming Kawtoks who hand their animals over to a manager for the
working season and do not go with caravans  Lawbans are tie middle.
men between Kawtoks and hirers the Chinese Lawban 1s a term applie
cable to any merchant or contractor on a farge scale, and 1s afso used
ll?;the Burmese A Lawban will make necessary advancesn China to

wtoks at the beginning of the season and promise a certamn monthly
payment

Disputes are settled by the arbitration of local magnates, and are
seldom referred to Courts, which only open on certain days, and, as atule,
only adjudicate on cases of exceptionat difficalty or (mportance

DBreeding.

The donkey mares are never crossed with pony stallions, th,
kept to breed donkeys. The best donkey stal .oni'm :mp&tejy{rgrrne

Shansisein snd fetch prices ranging to K300, they are stronger and

H. 414—436.



Ledger. 3

Chintse Mules {G. H Evans) and MULES

larger than thuse bred in Yunnan, and cover mares without assistance MULE-
They cover annually from 40 to S0 mares, and are only employed for | BREEDING
stud purposes between the agesof four and ten The fee for covering
hvate maresis R5  The breeding season is during Apnl and May
Y: Yunnan the stallions receive assistance, some breeders after the
- n P O = b =3 =~ - ng the mare a shock,
e = = - corresponds to the
- . - water into the ear
. beans, it 13 damped | Feeding
. mares and mules get
. . eday the mares are
o, reunder charge ofa
driver, they are driven 1n at mght  1f a stallion should cover a mare of
another owner, the driver reports the matter and a fee 1s charged No
fences exist, except round cultivahion
The number of foals obtzined 1s usuzllf tuenty to thirty out of fifty | Number of
mares covered Pony mares are kept for lurther breeding™ Colts witl foals
f'ew except ons are gelded and, when old enough, are used with the mules
A mule 15 consid
. during this period
" . s fetch long prices
. R1o a head mare

Attendants and their wages.
About exght men are required to take charge of fifty ammals when at | Driv
work thlrle:E or fourteen arqe wanted to look afterthe same number These Divers ete
men are always prov ded bv the owner, who engages extra hands for the
open season
Ry for an inexperienced hand, to R15 for a man whounderstands| Wagey
shoeing and treatment of sick amimals  Owners provide food, cheroots,
ete, this amounts to about R7 8 per mensem in Burma, and about
R3 lessin China 1if engaged for a long period they receive a suit
of clothes every 8¢ months The drivers usually “settle when the

. - N ,
Adyustm,
- g

trom R4o to Réo, a good deal depending on the number of deaths
Kawtoks frequently visit trade centres like Bhamo, and take on con E.

tracts themselves without the intervention of a Lawban, rates as low as ni'

Ri17 to R1g 1re sometimes taken Borey

Treatment of dilments,

Musk 15 a favorite remedy a decoction 1S gnven in cases of cohe, it g5 M

also used to inject 1nto abscésses and 1s used as a powerful astringent, ed cines,
ThE_‘Chmesc‘ have another way of treating colic, the sick arimal s

e oan h

L A
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Use of Opum.

4
SES
Ho&ud Notes on Chinese Mules
MULES
—
m'zw!i:‘!;ts Use of Opium,

Most of the caravan people esther smoke or eat optum, generally the
fam = b en b aas = s eafle o1 take very small quantities
. e to undergo the fatigue
‘ nges of temperature and

sentery, the drug seems
necessary as a physical stimulant to keep the men 1n good health

Achnowledgments,

The author wishes to record his thanks for the assistance and informe
aton he has received fromthe following officers Captains G P. Burrows,
1SC, T H Davies, DSO, Devon Regiment, and Walker, DCLI,
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HO&SdES Notes on Chunese Mules
MULES
—_
m‘&%‘ﬁs Usc of Opium,
Use of Opinm Most of the caravan people ecther smoke or eat opum, generally the

former , they are however, most careful to only take very small quanties,
1f they run “short of the drug they are unible to undergo the fatgue
consequent on long marching, and from changes of temperature and
exposure, soon suffer from diartheea and dysentery, the drug seems
necessary as a physical stimulant to keep the men in good health
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references to ledger entries made in any report or publication may be readily
utilised 1n all offices where ledgers are kept,

(3) To admut of the arculation, in conventent form, of information on any subject
connected with agriculture or economic products to officials or other persons
interested theren,

(4) To secure A connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic Pro-
ducts  With this object the information published 1n these ledgers will
unformly be gnen under the name and number of the Dictionary arucle
which they more especially amplify  When the subject dealt with has not
been tahen up tn the Dicticnary the position 1t very poss bly would occupy
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Tne CONSTITUENTS or ARTOCARPUS INTEGRIFOLIA.—PART I,

Contribution from the Clothworkers® Research Laboratory, Dyeing Department,
Yorkshire College, by ARTHUR GEORGE PerxiN, FRSE,and FRANK CoOPE. Re
printed from the Transactions of the Chemical Society, 1895,

o

. Deseription
=t - . - . -
R . . .
) ' I wana.
Psn
dyeing silk, and for general purposes
A sample of this wood was brought to England by Mr. John tngleby,
1ate Chief Surveyor*® of the Northern and North Central Provinces of
i ' e e a e € s - Waod and Bedford, of
LI as a dye stuff, and
N . (Morus tinctoria),
smported A consiuerduic qudnuty Iom Leyion, anu to them our best
thanks are due for a supply of materal for the carrymg out of ths
nvestigation,
‘ . M T v M ~ v Characters
1stie g‘rwerlr
. " - of the dye

® Indian Cwil Seevice,

A. 1480,



Calica dyed

Further ex=
periments
descrived

2 The Agricultural
ARTOCARPUS The Constituents of
warmed, assumes a beautifu] blue tint, which, onstanding, rapidly
becomes green, and finally brown-yellow
Tus CoLoprine MarTer  MoRIN
Deseelpttonof |~ - 1 3 P ' LR .te
experiment N
to extract .
the dye - -
oate S by — PP L I o

o;lzs; dred at 160° gave 02740 CO; andoozgs H,O. C=15959,
=349
C,,H,0; requires C =59 60, H = 3 31 percent
‘Thus obtained, it appeared asa mass of colourless, glistening needles,
e 2, somewhat sparingly in ether,
- " 300°. Solutions of the alkahs
. hese ligwds were treated with
. .- posited an the form of slender
needles  The banum and lead compounds were obtained as orange
colovred 1morphous precipitates insoluble in water. Sulphunic acid
dhissolved the substance C;)H,,0; with a yellow‘ co!rnur, and ‘addition of
. ' o A “+ green
. - ~ntica}
fustic
[N - -, . . .- with
green
- . - " the:
. . = = vosmall
[ finute
) - P ., (Ber ,
i
In a former communication (Perkin and Pate, this vol, 640} 1t was
shown that though morin yselded acd compounds sery similar o those
Pmdu‘ced lruquuq;ceu nr'\d ?lher nlh:d':olounng‘ matters, it differed

N round

' . . . . . ot
L - oifing

e « ¢ red,

- . .- . ot aed,
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Artocarpus integrifcla  (Perkin and Cope) INTEGRIFOLIA

01352 gave 02358 CO,andooyoo H,0  C = 4712, H=321
CiH, 0, H,S0, requires € = 3711, H = 262 percem
The hvdrobromic acid compound, obtaned 1n 3 similar manner, was
atso anal <e
01348 gave 02312 CO, and 00378 H,0 C=4677, H= 312
C,,t1,,0; HEBr requires C = 3700, H = 2 84 per cent
‘The compos tion of the sulphunc atd compound, and a comparison | Resiltof
of this and the hydrobromic acid derivative with those of morin obtained | ®YPeriment
from c!d fust ¢ left no doubt asto their identity The colouring matter
of jachencod 15 therefare morsn,

CyanoMaCLURIN,

The aqueous filtrate from the lead tom})cund of morin was treated | C¥anoma
Pl Pl bk Se od e 3w P oluria

. oa o tean PO I

P T bemod o amle o a1

o nl:g dried at 160° gave 0 2769 COjand 00463 H,0 C=6246,
=415

o nﬁo driedat 160° gave 02688 CO; and ooy5p HO C=6265,
=435

C14H,0; requires C = 62 79, H = 463 per cent
C.H,0, , C=6230, H=416 ,
It forned a colourless mass of minute prisms which when heated
tommence to dasken at 2?@, and detompose Tapidly At abowt o5,

on
nged
cetie

b . ays, | Does n,
B ot dye W"htortndr!.
niy
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ARTOCARPUS The Constituentscf
Various & alis, fm; it bl‘lt a trace be
atious dye ind go blue solution rapidly
)bt:?x‘aﬂe'rx:rrsmm . green, and finally brawn-
eyanomas yielded no precip tate, and
clurin kN was
any
erystall ne product - as
1t stands to jack woc - » we
propose for the name of this substancecyanomaclurin
When an agueous solution 1s boiled with dilute minecal atids, various
. Ve 3 .
Cyanomaclu and though cyanomaclurin 1s not & tannin matter, 10 that it does not
Tin aitied to e
fatecninand | coagulite albumimn solut on 1t 1s evidently allied to catechin, maclurin
other sube and other substances of this tanmin class

stances of the
tannin class

Altsration in
eslours the
resull of

decompos!
wton products

Actlan of
Fased Potash

1t has been shown that vanious so called “tannic acds” among
others Chna—  * Sem T e e e
and filix tanm
decomposed in . .
probably gluco  « -
was obtained from cyanomaclurin and that the amount of final red
product produced was equal to 85—go per cent. of the weight of the
or ginal substance
The alteration in colour of the freshly cut wood from a yellow to a
' - . 1bstances
evidently
" . - decoms
Exammation by Zeitel 8 method shoned that it contained no methoxy
groups

Action of Fused Potash —In studying this decomposition the sube
stance was heated with 1o partsof patassium hydroxide and al ttle water,
at 150—180°, for atout three quarters of an hour The dark coloured
solution 4t frst formed rapidly “became brown, gas being evolved, and
I the operat on was d scontinued when this had cons derably moderated

‘The melt was dissolved 1n water, the solution acid fied extracted with
‘ ether the extract evaporated, and the brown sticky residue allowed to

stand for Some liours over sulphunic acid  Crystals were pradunlly dep s

sted and these were drawned upon 2 %orousulc,and punfiedby twoor
l three crystallisations from water  The product commsted of nearly

colourless reedics melting at ~08—206°% an agueous solution of whch

A 1480
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Artocarpus iotegrifolia  (Pertrmand Cepe) INTEGRIFOLIA

working with large quantities of cyanomaclunn to analyse the substance
and confirm sts identity

U % s desmman £l cagthe adla aed ot o the reaciion, 3
.- - - - e ethereal
' DR with lead

P . . . - y coloured
preap tate was obtained, too small to repay investigation

To the main portion of the solution, bkanum carboaale was sdded to
- - - e - 4= ha  racanr dha Lala o ]

Action of Dincobensens —krom the results of the study of the reaction [Diazobenzene
of diazobenzene with maclurnin (C 8 Bedford and A G Perkin, this val,
P 933), 1t seemed meable that the former might alsa combine with
cyanomaclurin, and expeniment soon proved this to be the case. An
2N nn m ol tAn nf e ancmasl T a ta koo aen e had
1zeng
s - " - 1shed

* . ahol,
2 hot solution of which depcsits it somewhat slowly m spongy masses of
needles

o w!-slo dried at 160° gave 02507 O, and o042z H,0 C=6511,
=44
] uﬁg dried at 160° gave 0 2863 CO, and 00486 H,O C=6512,

=450
ong‘: dned at 160° gave 12 cc of ntrogen at 20% and 762 mm
=3002
CaiH1606 (CoHN,), requu
C,aH,0; (CHNy), =652t,H=434,N=>1014
Itwas evidently a compound of 2 mols of dmzobenzene with cyano
maclunin It forms o scarlet, ghstening mass, somewhat sparingly
soluble m alcohol, but very considerably more soluble 1 the usnal| siCiinel
solvents than the corcespariding maclueia detivative  Dilute . allalrs [4182o0en Snes
’ N ' when treated | fioi o
ow hquds It Paund
s orange!ello\\
ompound, but,

res C
C

=g,3:,H =403, N 2= 11 29 per cent

”

'

The analyss of cyanomaciunn agrees well, as shown aboye with | Resultor
ither of the twoformule Cyst,,04 and C,,H,,0;, whereas that of its Aot
d azcbenzene compound judging by the percentige of mtrogen, agrees| “Henm®
samewht more clisely with the farmer, which 1s prabably the correct

A 1489
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ARTOCARPUS ‘The Constituents of
one Both are interesting astheytend to show 2 connection with erther
monin, C;;H,,0; or catechn, CyoH;,0,, and with both these substances it

has points yn common

Further Attempts to prepare acetyl and other detivatives have yielded at
attempisto |  present unsatisfactory restlts and this 1s no doubt due toits nstability in
PP the presence of most reagents [t 15 our intention to contmye the study of
ncetyl et | this'most interesting substance, but this work will of necessity be slow, for

Tests todis.
cover It
maclurin

exlats in
Jack wood

Results

Morin the
sole coloure

Ing matter
of Jack weod

s 1solation from the dyewood m any quantity will entail constderable
time and labour

As morin has been previously only known to exist i old fustic, and as
this dye stuff contains also a second” colourtng matter, macluon 1t was
necessary to determine whether the latter also existed in jack wood
Various tests however, showed no indication of the presence of this
substance, but in order to be quite certan 1t seewned best to prove this
1nd rectly by exam ning old fustic according to the methods employed

U uCatttl W diu 0L LU SLATU SUINE TouEs A gl L Jelow
precipitate gradually separated which was collected and purified by
Y + dyeng
acetate
- m this
e to the
fact that its lead compound  at first formed, 18 partially decomposed by
the acetic 1ad which 18 simunltaneously hiberated frem ‘the lead acetate
Onthe other hand, morin 15 entirely precipitated by thes reigent
Jack-wood thus treated as here shown yields no substance having
the ‘])mperhes of maclurin and its non existence 1n this dye stulf 1s thus
conchusnely proved  Monin s consequently the sole colouring matter of
jach wood, and the cyanomaclurin which it'cortains occupies the place of
the maclurin in old fashie
Asthe dilute acetic acid filtrate fr m the precipitited maclunn {see
abore) appeared to contan a second substance, it was evaparated to
dryness 1 dark-coloured sticky res due being thus obta ned  When boiled
withd lute alkalis an aqueons <olution of this jroduct darkened some-
what n cofour, but did noty eld the charactenst'c blue tint formed when
. . " i manner to the latter,
. sds with formation of a
. - 2 substance not hatherin
- .. . tprate with lead acerate
solution nnd 1s therefore distinct from the tann ¢ 1ad which acrording
to Lawe (Fresensus Zeik chyift fur Analytische Chemue, 14 127) 1S present
10 this dye-steff wn compunct n with monn and maclunn — Thas subsiance
will be submitted to eximmation

Dyziva Prorermies.

Pr fertlesof
ok waod
dyes,

Aswastobe expected from the results of its chemict! exsm nation,
j1ck wood dyesshades very sim lar ta thoee of old fustic, that 1% olives

A. 148).
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artocarpus integnfolia, (Perhinand Cope). INTEGRIFOLIA

sellow with chromium dull yellow with aluminum, and a brighter yellow
with tin mordant. The results obtained, howeser, are somewhat dise
appo nting when 1 1s considered that uts solg colounng matter is morin, for
this by itselfdyes fine bright shades, whereas those yielded by the wood
are duller 1n companson  This must be accounted for as due to the
rown  d p products of ¢y 1 which are probably
formed to a slight extent duning the dyeing operation, and also exist 1n
the free state in the dye-stufl itself
Experiments showed that the sample of jackewood here examined
contained only about one-third of the colounng matter of old fustie, It
1s however, probable that this represets a poor quality, for that brought
onginally from Ceylonby Mr J,ingleby was foud equal to old fustic
dieing power

Medlum
results of
trials with
the dye

Opinlon as to
olouring

colou
|properties or
3 de

ack-wOoo







All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Lditor, Dr. George Watt, Reportes on Economie
Products to the Governmert of India, Calcutta

The objects of this pubhication (as alrcady stated) are to gradually
develop and perfect our Lnowledge of Indian Agricultural and Leonomie

questions.  Contnibutions or corrections and additions will therefore be
most welcome,

In order to preserve a npecessary relation to the varnious Departments
of Government, contributions will be classified and numbered under certain
senies.  Thus, for example, paperson Veterinary subjects will be registered
under the Vetennary Semes, those on Forestry 1n the Torest Serjes,
Papers of more direct Agncultural or Industrial interest will be g“’“ped‘
according as the products dealt with belong to the Vegetable or Anima]
Kingdom Ina like manuer, contributions on Mineral and Metallic syh.
jects will be registered under the Mineral Series.
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.
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The objects of THE AGRICULTURAL LEDGER are -—

P

(1) To provide information connected with agrculture or with economic products .
1n a form which will admt of 18 ready transfer to ledgers,

(2) To secure the mantenance of unidorm ledgers (on the plan of the Dictionary)
in all offices concerned in agriculturzl subjects throughout India, so that
references to ledger entries made in any report or publication may be
readily utdised in all offices where ledgers are kept,

(3) To admut of the circut in form, of on any subject

d with lture or prod to offictals or other persons
interested therem s

(1) To securo a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic
Troducts A} ith thns object the snformation published in these Ledgers will
wniformly be gven under the name and number of the Iictionary article

which they more espectally amplify,  \Vhen the subject dealt with has not
been taken up in the Dictionary, the position st very possibly would occupy
1n future Jssued of that work will be assigned to it,

E C. BUCK,
Sicretary 8o the Government of Indra
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Correction. N
Agricultural Ledger, 1803, No 16 (Embankments in Agriculture)
For Agricultural Series, No. 10,

read | Gqriculluzal Series, Mo, o.
Agricultural Ledger, 1895, No 23. (The Indan Churn)
Ior Implements and Machinery Series, No 3,
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Jrmplentents and Qllaof\uqu, Serres, No. 2

N.B —Recaders are reguested fo corrcet thewr copies by cutting oud the lines en-
closed by rules and gumming cach one upon the line to be cancelled on
cover and first page  Tuo sets of shps are supphed for this purpose

erow almact angwha

expected to give anyreturn,  But if Me Hooper's discovenes be re
garded as mamfestinga possible new direction, returns wmight be
looked for within 50 short a period as to give the Camphor Laarel
“Tzee a posison in the plantng world it has not hitherto ¢njoyed

C. 257.
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CAMPHOR

Cemphor

CHINESE.

BARUS.

Conf, itk
.

Agricultural
Fratid g
of 139, p. 6.

NAOAL

Mr, Hoopar, it will be seen, has been able to obtain Camphor 1n faily
large abundance from the aif distilled from the leaves.
It may be as well to here baefly mdicate the botan

' made In
' \to afford
camphor

13t —Cstinese (Formosa) and Jaran Canritor —This {s obtained
from Cinnamomutm Camphora—the Camphor Laarel Tree.

1t is the Common Camplor of modern commerce though mnot the
article of lustone fame  The tree 1s & very slow grower and for per-
haps half a century would not very possibly attam greater dimenstons
than that of an elegant large bush,

The ‘]apan Camphor 1s generally preferred to the Chmnese as 1t is,
88 a2 rule, purer  Its prepared by bouling chips of the wood similar
to the method pursued 1n India In the manufacture of Cutch, It
comes into India in 1ts crude state and 5 faily large mndustry existsin
refining it, chiefly at Bombay, Delhy, ete  The refiner sells the purified
atticle at nearly the same price as he purchased 1t, the profit being
made on 1ts hanical and of a large amount
of water

and~Barus Caspnor (Bhimsaini Camphor) obtuned from a
tree for . . - M LR E LY
Camp' .. . st e ' . .
Itisa - ) L - . PR
are fel =" . ) . , .
natarally formed camphor picked out from the tssue of the wood.
The crystals are chefly found in the intertor of the stem often exist-
ing as concrclc‘mnsscs which occupy longitudimal cavities, more

N «ant amall md

saman Al maan [ NPT WA

. . .
CULELLUN 1L FCLy LEULE UIE exprLidive L 1 LIL WU M Lo
# Chinese Camphb{' ' o e .

3rd ~Nast Camrnor of Bumsta and Ciima —This Is obtaned
from a species of Blumea and is manufactured very largely at Can.
ton, The plant i3 a herbaceous or bushy member of the family of the
Coxrositx It scems probable that several species are employed,
that most ¢ ly being Bl balsamifera--a species
{requent in varions pants of India as, for example, on the Lastemn
Himlaya between altindes of 1,000 and 4,000 fcet ; on the Khasta
hilly, in Chnugong; Pegu and Tensstenm to China,

Ngal Camphor s chemically more nearly allied to Barus than to
“ Ch.na Camphor,” and itis in point of price intermedute between

C. 257.
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Leaf O (D. Hooper) CAMPHOR.

these two forms, Good Barus Camphor may fetch R8o a B, where~
as the Common Camphor 13 hittle more than half that sum per cwt

Note by Davio Hooper, Government Quinologist, Madras.

- . A R ol wonips
Lo . . . SUPPLY,
P . . -
. - e . .- Japan,
. : .e . .o

- o Formosa,

The camphor tree grows very well n Indra. The Calcutta Botamc| India,
Gardens possess a fine avenue of trees, which were introduced 1n 1802
It grows wellin the Ootacamund Botanical Gardens and in other'p;\rls
g ke e T AP B S 1 Sty

. . Antiquity of

. . ihe Camphor
I . industry.

. - .

£40, d 147ZE LTACT OF 1aNA JYINgG LELWELN LENEAL duu Liw L byl ailawdudy
‘Withi the present century camphor was imported from Ehx!tagcng, but
1t has been said that the discovery of the hill-men of distilling 1t “from the
root led to the extinction of the trees

tledtothee 1 =! cEvLon

[

. P ITALY.
. America.
.. . 't st ¢ -f Japan, asit had an
- . . ene of an industry
B .  camphor and the
- . ree has also become

. of the West Indies,

It1s very evident that the camphor tree 1s able to grow very luxunantly | Slow growth
and extensively in the warmer temperate and tropical parts of the \\orlt{, ofthe tree.
far removed from China and Japan, but the slow growth of the tree would
prevent all but large capitalists from opening up plantations and waiting
for the plants to sufficiently mature If itis true that m the tsland of
Formosa the wood only of the larger trees1s used, and the leaves and
brancpes trejected, then there can hardly be a scarcity of the trees, or the
[EEOT MAPR AP e e

canl lace nad ovtravamant man.

C. 257.
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--».u”-—"r:t—z—ﬁ::-m::n—-rprci Fast incled-

' 'txkzxv-\ Cx D cvver 2ol = I memctinte .._J:L.kamzm
sl e Crma s l"“.l':.:c"fs émk—w—f:-:d k2 the

§ o lexesoets ove s Dpmd ot yoes s b profatlr mened ino

; exzrion. As e s aodafade Ewnrie o M<:~3::M:elm~.rcl

\nwnx f 2my Sranoo of Seednoe L verke Raeii e civestmp 1 try
f l%e"x\‘{cfx&" ~2 the Ryws, Asvehe reasn Bt enccnged me to

lkk\s\\ ke e merty T 1Y Ermnoe wrs S B 11 which
e M e ot Cealie Sawe ke v ::a:: grestion.
3 v.-;: -g.r-w.\* of SATeren Bxve here a3z a3 2 gmest dead has
BDovr ot WY owl e mwedor o, o "w cb..aned in
m\h»'cﬂ:d: TN Ty @ s wrmed e - Ladks, This has been
gonad ar e 4wy vasahes 3gmd R g samzdt rtv"rn-gxrﬂ{mn
SO T R R ekl e, et eey 10 e ryit and
QT g @ ShOT % ST, O = Rl o rmezx
Tha ety »-\\\ o AN e e A geivIgNes e mnnv in

\‘\\\,\‘:(“L‘ W Qo Qv ies 11 Qotsesresd, Fv of the leaves in
R A PN st ere s AT srateve ooTee s wh sooet water for

\\\w\ AR el AN o wee w‘&a. Fom the ditillate,
Ry e [RAN PASRICRL TN Semt, The 6 Rada slightly yellow
W & s Al St Goef g, and s retatoa ef +9>4 in
AN B e \\ T “’ A emrl gaantdy o bgnd at 160, and
g et g e g

Ottt Mo 1Rt = o
Wy : = nn

W = )

(R = 139

N o= ¢
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Leaf O4 (D Hooper) CAMPHOR,
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in the teaves, At any rate, itis interesting to knowthat a large propottion
- T semte Ve wed feemdbe o of the leaves and from the leaves

om trees grown at a much lower
» f this useful substance could be

et
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HIBISCUS ABELMOSCHUS, Linn.
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MALACHRA CAPITATA, Linn.
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REPORT ox CERTAIN INDIAN FIBRES.
Result of Examination in the Rese:zrcbdbepartment of the Imperal Institute,
ondon,

- v [N ot a0 |
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- Inquiries
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results of
examination.

Malachra

figures for the two samples agree on the wl
noticeable difference of 4 per cent between the corrésponding higher
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POLYGONUM CUSPIDATUM, Sieb and Zuce, Fl. Fap.
Fam, Nat, 1i. 84,
(THE ROOT.)
[DICTIONARY OF LCOAOMIC PRODDCTS, Vol. VI, Pt, I.,
r, 1090 a.]
P
SoME CONSTITUENTS oF THE ROOT oF POLYGONUM
CUSPIDATUM,

Contribution from the Clothworkers’ Research Laboratory, Dyeing Department,
Yorkshire College By A. G. PERKIN, FRS.E  Reprinted from the Transag.
tions of the Chemucal Society, 1895.
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POLYGONUM CUSPIDATUM.

(THE ROOT)
[ Dictronary of Economic Products, Vol VI, Pt I,P. 10908, )

Sowz CONSTITUENTS or tHE ROOT or POLYGONUM CUSPIDATUM.

Contribution from the Clothuworkers® Rescarch Laboratory, Dyemg Department,
Yorkshire College By A G PEeRkiN, F.RS.E. Reprinted from the Transac
tions of the Chemcal Socicty, 1895 -

Among the different varieties of the species Polygonum, that best
known 15 perhaps the P timctonum, the leaves of which are used as _a
source of indigo 1n China, Japan, and some parts of Russia Of
others, the P. awculare and’ barbatum yield a blue colour, probably
nd go, and the P. Hydropiper and tortosum are said to contatn a yellow
colouring matter, moteover, the roots of some of these varicties possess
medicinal value

The P cuspidatum, which 1s common in parts of India, China, and
kpan. has evidently attracted but little attention, the only reference found

.

2 on its h d apel
Beanni on s properies beng, the. followng; contaned 10 3 paper
; : ;
' 1

.-
- Lo b . 1 v 2 *. The roots

- of a thick
N centrat hight
lerably and
wody portion
ved, and of

P. 1090 a.
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POLYGONUM Some Constituents of the

EXPERIMENTAL Parr,

The Glucoside Polygonin

The ground root bark was extracted twice with 10 times its weight of
boiling aicohol for six hours, and the resulung orange-brown extratts
evaporated to 2 small bulk. The residual hiqud, from which nothn,
separated out on_standing, was treated with water and extracted watl
ether, the ethereal solution bemng placed aside for subsequent exanunation
The addition of baryta water to the aqueous liquid produced a durt
white precipttate, which was removed by filtration, and washed wux
water until the Washings were nearly colourless The deep red filtrate,
after being neutralised with acetic acd and saturated with common sait,
was extracted with a large volume of ethylic acetate, and the extract
evaporated , as the scihmon became c 2 brown

. . .
crystalline substance gave the following numbers — *

01151 gave 02460 CO and oo510 H,O C == 5828, H = 4 92,

OI091 4, 02340 4, , ©0495 ,, C =35848, H=504

01095 4 ©2325 & u 004935 , C=35700; H= 502

CpHuOy requires € == 5833, H = 4 63 per cent

It consisted of a glistenung mass of orange-yellow needles, which,

when heated, softened at 200" and melted 2t 202-202% From s solus

tion 10 borhing alcohal, in which 1t 1s but sparingly soluble, it 15 deposited

ina gelatinous condition f rapidly cooled, but when leftto coof slowly

it separates as a bulky mass of hairlike needles. Boiling water and

Atk T'n caatata A cent ate - me e 108t 1nsoluble in ether

5 orange red hiquids and

ibstance with “aleoholic

. shing, in the form of red,

. orange red amorphous

med when lead acetate

Emodin
Bomns mant eanm mn ot Jila € aal sat, v

« ..

P. 1090 a.
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Root of Polygonum cuspidatum. (4. G. Perkin) CUSPIDATUM.

boiling_water was added a httle at aume, and the mictare alloved to
cool, _ The product was collected, washed with water, and dned
at125%
1224 gave 02950 CO,and oog30 H,0. C =6639, H = 308,
O B 1.0, requites C == 66663 H = 370 per eent,

S DU S . .
' .
1 . .
. “ - .
d d with a_shght expl when strongly heated, and evxdenll);

consisted of a mitro-derivative.  To comert the substance C,,H,oO; mto
ats acety] compound 1t was digested at the boing temperature with a
i Ao i Sl Sk e
-, . -yellow
. . - These

. L. . roxy-a-

. 8 .~ A -

nitro-derivative,
A determination of the amount of emodin produced by the hydro.
tysis of the glucoside gave the followng result :—
03858 glucoside yielded 02385 emodin, or 61 82 per cent.
This result 15 in accordance with the following equation :—
CHyu0y, + H0 = € H,0; + CH,,0,

I

. . sation with silver carbonate
. syrup, but cbviously i too
. nof the substance reacted

“ .,
CH4O, + H,0 = C,;Hy 0, + CH,0,,

memmatam L1 .
'
e & Giygonum cuspidatum, |

P, 1090 a.
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POLYGONUM Some Constituents of the

Emodsn Monomethyl Ether

L e T Y T L D,

trength Its solution in sulphunc

orresponding solution of emodin

struck not only by the nearness

of 1ts melting }:omt 1o that of emodin methy! ether (m p 200°) found 1n
the root bark of the Ventilago madraspatana (Perkin and hummel, Zrans,
1894, 65 932) but also by the simulanty of ther appearance and proper-
' »

finally, from toluene The ‘orange coloured needles thus obtained
melted at 253—254°, dissolved readily in ammoma, and, without doubt,
consisted of emodin It therefore folluws that the substance melting at
19g° obtained from Polygonum cuspidatum, 1s identical with the emodim
monomethyl ether which exists erentnlagu Lmar].raspsxtana. Il‘l the
. - 3 3 L ' .

The Wax
Tha orhosanl avs ant absanad 4 v am tha ealat am of the glucoside,
reutralised with
1 and punfied
irange-coloured
emodin  The
quantity of emodin obtained from the root in the free state was exceed-

evapor .

small

warty - .

tion N ..
h n app e, and melted at 134—135% In

P, 1090 a,
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Root of Polygonum cuspidatam. (A G. Perkin)  CUSPIDATUM.

¢ cmmanend dsaraal LoaL |

This proved to be the case,
00536 gave o 1635 CO,and o o560 H,O. C=8319, H=r1160
C,,H;,0 requlrcs C =8308, 10 75 per cent

. L - s

emodin methyl ether, also with Ventilag H

a
root and a similar relationship with the Mormda umbellau, m thal they
both contain :dentical waxes

Djeing experiments with the root, using mordantled calico, showed,
TR ar oL oo e B

as
of 1 -
A

the root with regard to th:s.r erty
It 1s my mtention to study the conshluents of the roots of the Poly

gonum bistorta and Rumex nepalensis—members of two closely alhed
species,

* The melting point of this wax given 10 the former paper 15 124—125% aa error
which appears to have ansen during the correct on of the proof sheets,

P. 1000 a,

G, LC.P.O~No 138D R. & A =166-96 —~2,700.~\V B G
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By VETERINARY CAPTAIN H. T, Pease FZ 8, Assistant to the Inspector-General,
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also

Agricultural Ledger, 1893, No, 19; 1895, Nos, 10 and 12,

e,

v
é%r g 2
¥ L
3 e

CALCUTTA:
OFFICE OF THE SUPERINTENDENT, GOVERNMENT PRINTI¥FG, INLIA,

6.



The objects of THE AGRICULTURAL LEDGER are —

(1) To provide nfi d with i or with products
m a form which will admut of its ready transfer to ledgers,

(2) To secure the mantenance of umform ledgers (on the plan of the Drctionary)
in all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made 1n any report or publication may be readily
utilised in alt offices where ledgers are kept,

(3) 1o admit of the crculation, i conventent form, of information on any subject
connected with agriculture or econom ¢ products to officals or other persons
interested therem,

(4) To secure a connection between all papers of interest pubhshed on subjects
relating to economic products and the official Dictionary of Economic Pro-
ducts  With this object the information published 1n these ledgers will
umformly be gnen under the name and number of the Dictionary article
which they more especially amplify  \When the subject dealt with has not
been taken up in the Dictionary, the position it very possibly would oceupy
1n future 1ssues of that work will be assigned to 1t
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1886—No. 8.

OXEN.,
(CATTLE DISEASES,)

[Dictionary of Economic Products, Vol V., 0. 5512504 ]

SELECTIONS rrox Tue REPORT or Tie INDIAN CATTLE PLAGUE
COMMISSION, 1871,

By VETERINARY CAPTAIN H. T PEASE, F.ZS, Assistant to the Inspector-General,
Cunl Veterinary Department

I—~INTRODUCTORY., INTRODUC-
~ra T TORY

conduct of the investigation and the drawing up of a report thereon were—

(1) to determine the nature of the diseases prevalent, ObJects of the
P25 R P peN v fatnoa Commlssion
rindetpest , and
which might check the

2 ‘These instructions and objects have been steadily held in view during |  Mode of
the protracted and laborious anquiry which commenced on the zist of | 1093F¥e
December 1869 and terminated of the gistof Janvary 1871 It was
etk o T e S T (e AN

0. 551-594.



Extenslon of
ere of
Inquiry

The Panjab

Other
‘provinces
Madras

Bombay,
Central
Frovinces
Barme and
‘Andaman
Islands
Ceylon

Cattlepolson.|
ing

Proceedings
of the
Commission

Local
observation
Persanal
Investigation

Written
reports

Arrangement
of the report

2 The Agricultural
OXEN. Selections from Report of Indian Cattle
IN'I%IB%I}UC- testmony and a means of obtaining watten mformation  Asthis form,

which was most carefully constdered at starting, emhodies the whole spint
of the inquiry, it will bé convensent also to adopt it as the groundwark
of this general report

3 At first, the hinitations imposed by the enginal instructions were
carefully obsecved, but it was found that an expanston of both the field and
subject 'of study would be attended with advantageous results 1t became
apparent, 1 the first place that very serious events were otcurnng in the
Panjab, mvolving the destruction of cattle by thousands and, from the
descniptions of the murrans causing this Ravoc which nere recerved, it
was ympossible to predicate their nature or adwise asto ther treaimen
A local 1nvestigation 1n this province was accordlngl¥ suggested, and
autharity was readily obtarned from the Government of India to extend
operations, thither It was next found that important mformation was

thus betome impenal m s scope thongh the Bengal Presdenty 1s
necessarily more prommently and elaborately re?resemed‘ T‘h‘rough the
z ar ALY - S

true and proper light

4 While the objects of our Comuussion were thase above ind cated,
!fhleI principles upon which the work has been carmied on have been as
Ollows ~

(1) local mvestigation and actual observation have been held as the
mast important means of arnving at accurate results,

(2) personal inquiry on the spot, 1n the locality where the events
had oceurred or were occurning and from the persons best
mformed regarding or most concerned 1n, the matter, was
considered as second 1n importance, and

(2) when neither of these means were available, wnitten reports
were sought from the most skilled and competent persons
likely to gve the most reliable Informatian

{ 5 The result of these endeavours has been the accumulation from

eiery part of Indja of a large mass of matenal of very varions value

}y‘h__enrlhe‘hme arrived to arrange this material so as to place it 1n that

- - with

Aecording to
locality

an
- aible
ng-

O, 551-595.
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Plague Commssion, 1871. (8 T Pease) OXEN.
H
rent, the
ry with,
I, are set
a 3 [ A S L 27
™ I SN S E RS __'

best adyantage  Much yet remains to be hnown and nearly all to be done | 1343fc, com

This report contains or refersto all that 1s known up fo the end of | thesnd of

1370, and prescribes what ought to be done There should be no 1870
necessity for aghin working out the subject generally as far as the past

is concerned, but there remainy the necessity of continuing the mquiry | Need of fur

in every dstnct of India, and these developments ought to be an |therinauicy.

' ' ‘ contamed

. e skilled

first and

y strongly

e done

mg mor

de Catn

together of

hearsay symptoms and tabular exhib t ons of unreliable figures, have

hitherto represented, save 1n a few exceptional cases the summit of

energy ln future names and symptoms should be reduced to the

mimmum, a few familiac names should represent well known symptoms,

and figures and tabular statements should exhibit work done, sichness

and mortality reduced, and disease slaled by the prompt adoption of

®nt Anal ma. ac Thaen sacmn 1e ta nha n e da 1. er the

ation

. and

drawing up general reports are of course necessary, and we trust that

ear, cormencing with 1871, the progress of this important

matter “will be duly chronicled, but unless the local action 1s such ‘as we

have above indicated, reports, honever carefvl, ean never advance the

q;xeslmn one single step, or contnbute to the saving of one single
e

14l
0. 551-504.
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MURRAINS,
CONDITIONS
APFECTING
PBEVOAFLENCE

Topozraphy,

Tosulation

Hills

Rivers

Grazing.
grounds,

Roads

Thivifisanion
and clearing

Influence of
oM

Disense not
soll born

Selections from Report of Indian Cattle

I ~CONDITIONS AI'T'CCTING THL PELVALLNCE
O MUREBAINS,

6 Topography has been found to have an smportant bearing on the
prevalence of marrain
(a) If an absolute conclusion can be drawn from one example, the
T -+ % 7 “rglands disproves the allegation
importation 1s the mam, 1f not
foot and mouth disease even
femic diseases are rife among
drawn from the expenence of
rve the stock of an area frem
. of an 1sland smpose as regards
outside stock must be imitated artificrally—that 1s, localiies must be,
in respect of importation of disease, nsulated
(6) Hills oppose another physical obstacle to cattle association, and
rm\ude for acertain amount of 1solation of stock We have according-
y found _that, as far as our mformation of hills and hill stations permit
a general statement, disease 1s hot so frequently met with upon them,
and, when it does occur, 1ts importation 13 always tracezble and there 15
never ot . A R oo

€) .

portior .
1869, and 1t was then derived from the South  Theimportance of guarding
ferries, which are a means of rendeting futile the protection which rivers
afford, 15 obvicus

(d) The influence of luxuriant pasture tracts where cattle are herded
gnd grz:nd.‘ drawn from maony points, mix together, and are then

problem of prevention and himitation must here be worked out locally,
as, wh le the genera! practice and its tendencies and dangers are s milar,
there are local crcumstances and vanations which must govern the
thought and action to be taken

(¢} ‘Lhe nfluence of roads m spreading disease 1s well known and
llustrated 1n &~ o -

1€y Lagsen % yunge,
making of ro \mhj“ogyer
pants buying the spread

of contagioue - he case of,
Burma -

(g) Our observations have been mainly conducted on the plams and
upon an alluvial formation, but nothing that appears in these papers
tends in any respect to establish a relation between any kind of co untry
and sol and murran except 1n as far as variators of this sort modify
the other hife conditions of stock namely, number, association, ete, In
ather words, there 1s no eudence to show that cattle disease may and
does not prevail on any area, whatever its geology, soil, altitude, ete.

0. 551-594.
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Plague Commission 1871 @ Pm::)] OXEN
- “ r - 1 MURRAINS
CONDITIONS
AFFECGLING
PREV[?EI:ENCE

observaton of tnqu ry has veached they havebeen found topreva l orto
have recently prevaled It 15 certan that the reported murran has |[Ggoerashical
formed but a small share of ahat reclly ex sted  \We cannot suggest a | of murralns
<potn Inda n whchue bel eve that both forms have neser occurred ,
but hle thsislrue t struealso thatin any one year the geographical
d stribut on of murra ns w 1l sho v large blanks of nurra free d visions
and dstricts or smaller areas  \Were nqury m re m nute these blanks
vould probably be smaller and fe er than they are bel eved to be and 1n
places such as Calcutta shere cattle are massed an annual murra n map
s ould shoy an apnual murran tnt  but t sthese blanls hchgve
cause and room for acton  Ifthey dd not ex st act on vould be mpos
sble and tle am of acton must be to preserve {rom year to year the
blanks s h ch ex st and extend them In ad st ct checkered as many or
most w |l be found to be wth murra n patches acton must be corre
spond ngly detaled andd ficult It < bardly necessary to suggest that |Marraln map
2n annual murra n map for Ind 2 show ng accurately the areas affected
wonld be of itself a very nterest ng and mportant record
he number of cattle n a certa na ea has n no nstance been pre | Namberof
s iy est mated nor can any rel able genera statement be made w th| Satle
revard to the effect of crovd ng on the prevaence of m rran  The
general rule may be accepted as true that a sfarscly scattered stock
- «“ b1 T - N S H Hording

'
Calcutta
| byres

¢ ' '
"
10 LYners dna dna vds ¢ ¢ eu at Lnuaddnga nt e Nuadea L) stret Relativi
namely thato ngtothe ncreased relat ve p aporton of land brought| dimiautien
under cult vaton  the consequent decrease of pasture land and the| ofstock
increased number of persons engaged n ag culture the numberof cattle
wh ch each owner possesses has been reduced to the m nnum  whereas
n former years ryotsalways o ned a s rplus of cattle and as the people
of Assam now 40 held rattle as 2 representat ve of means or 5 ealth, now
the r value cons sts n the r work as agents for agr cultural product on
M - e * P vson 1s held
source of gan
01 both number
t mportant and

measures becomes more declared and press n
A cons derat on of thé breeds of cattle does-not form part of our| Ereeds,
instruct ons or purpose but a great deal of wnformation on th s subject 1s

0. 551-594.
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MURRAING

CONDITIONS

AFEECTING
PREV&%ENGE

Housing of
cattle

Feeding and
waterln,

Effects of

improper
feeding

< €

UWETLUL INIIuence in spredding disease and must De Krowlt 1 oraet w
Eav: this influence obviated  Much of this kind of mformation 1s given
1n our report but the local conditions governing the Emblem of preven-
tion must be exhaustively studied in each lccality before effectual pre-
ventive measures can be devised

12 The housing of cattle 1s an aloiost unnersal practice, and, as a
tule, we have found the sheds nsed well adapted for ther purpose  On
this head we have no suggestion to offer, except that, 1 some instances,
they are mantfestly overcrowded The Calcutta cattle daines, for in
stance areas crowded as they can be, and the arrangements for removing
filth are exceedingly defectine

13 The system of feeding and wateung cattle has invariably been
inquired 1nté and 1t s evident that there 15 room for reformation here
In some places feeding 1s well understood and 1s reduced to a system as
1n the Calcutta dairies and o1l sheds where the kind cost and ‘eflect on
mik of vanous plans of feeding are well knovn Agam, in the
dustrict of Nuddea the feeding of plough and dary C?ltl’e m rslahon to

- v .=

of care and system
15t —Duning the cultivating season when much land 1s uqder crop pas
L PR ' 2o

fodder 1s

ondition

hl learnt to
2nd —Dut ng the dry months, n many places, the herbage 1s so
scanty and dry that wasting and (Fardel bound)
are the 3} A good 1l of this was cbseried at
e ~ b SN e
Is

- the

Panjab -

4th —In 1869 an absolute scarcity of fodder caused, 1n some districts
of the North Western Provinces, a great loss of cattle by starvation,
this resulted from simple improyidence

sth —After the first shower of the rains a delicate rich growth of
young shoots takes place  The cattle previousty starved and accustomed
to the driest pasture, browse eagerly on this sweet succulent herbage
and the consequence s a fatal attack of hoven This ts a umversal
observation, and many cases of the mysterious puschima of Lower

' ausing
. wson 8
xercise

and change of pasture has beep adap‘!ed there as a standing rule

7tk ~The evil effect of eatng grass which has been submerged is
very frequently alluded to in the evidence and reperts, but no o;‘afm"
tunity occirred of studying practically the effects of this kind of
pasture It 15 a subject worthy of attention

0. 551-594.
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£ U s A1 DB are

Serious question of pasture land 1s one which we would particularly bring [Pastare land,
e ; ¢ NN

’ - ractical attent on
1ap hmzard prnciple | Watering,
spreading disease
centre of a village of
uning gruellyegreen
whose banks cases
labouring under rinderpest were scen A place of this sort 15 nothing else
than a pit 10 which healthy cattle bathe 1n diluted rmderpest discharges
It was anextreme case, but by no means an uncommon one The
single case of rinderpest which had occurred 1n a v llage of burdwan—
Gangpur—had not only been housed aid fed scparately, but watered
m a separate pond This matter of common watering places must nct
be loct sight OF i any Scheme of segregaton Encughis not known
of the contagium to say that it does or may act through or by water but
the necessity of the precantion 1s obvious  Cattle labouring under ninder
pest have an abnormal thirst and make for ponds and wateriog places
and the abeersatian has frequently heen made that thewr carcasses are more
apt to be found near tanks, ponds etc  The guality of the water which
cattle have to drink 1sin some cases very bad as in the instance of the
Calcutta dames A fijthy fluid containing all hinds of abominations 15
plainly improper
14 The subject of herding 1s undoubtedly one of the most important | Herding,
m cons dering l{le spread of contag ous disease and 1ts prevention  The
following are the prircipal kinds of herding practised in Bengal —
15t —Herding for pasture, when the cattle of different homesteads
or yillages are co)lecl:g and driven to a fallow field or tract where they
mx together,
Th s practice 1s umwversal, and a necessary adjunct of the village
system
znd —Herding for pasture when cattle are driven to other and distant
Tlaces for pasture
This practice 1s a very frequen® one
ard —He dimg on breed ng teacts
4th —Herding and droving {or market
§th —terding and droving for sa'e amongst villages

All of these vaneties of herding, which have been madea part of the
Tocal inquiry, are simply 0 many agencies of the spread of mfectious
diseases, ard 1o any plan of preventive effort they must, as such, be

minutely taken count of.
0. 551-594.
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MURRAINS, 15 The necessities of replemshing stock furnssh another channel of
GONDITIONS i ¢ v
AFFECTING
PREVALENGE| .
OF. .
Supply of
e \
Local : '
breeding L
SHreams ment do not, however, depend solely on agricaltural demand, but, where
movement cattle are used for therr meat or milk, an additional demand anses
These canses determire certain constant routes of cattle droving which are
Liable to Jittle vanation
Many of thesc have been stndied and displayed, but these
streams must be accurately defined in each distnict ~We need only
here refer very generally to the wide radu of cattle movement which the
A Tmaen 3 s sl D
disease about with them nithout hindrance -
Markets. 16 The subject of markets has been held prommently in view
Therr influence 1n spreadmg disease need not be urged here, it
disease at the Ulubana far  The outbreak of the same disease—
ninderpest—in Benares and Dmagur 1n 1869 was clearly traced ta the
same fair, Kat Berhampur in the Shahabad disteict,
lt_:nﬂc‘::::: The impertant markets around Calcutta were made 2 subject of special
ik and careful attention '~ - b 4 R
that cattle markets m
1spection and esclus
Eide trade, 17 Much nforma

scattered throughout .
certain that the hide

With the ayesnt ne Af Angam = Aak € 23 ab = = ma ad and cmemad
throt, - .
1A . -

be a R -
of cor

notice, there 1s every reason to think that it may be thus conveyed, and
preventiye action, to obwiate this fisk, must provide for the destruction
or disinfection of hides, We would recommend the adoption of the
fatter course  Efficient soaking 1n hime or salt and water, as 1s done 1
many cases, i3 known to render the hide innocuous, as far as convey-
ance of disease 15 concerned, but at least 3 or 4 seers of lime or salt

0. 551-594.
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dnr

ofy

exty

give

case

the fi

preva

every ¢
clesto

which w
ncrease

and s ev
istobee
carefully «
be furnishe
their area on
and we have
must be stimu
which will furnish

must belost, and if events are not recorded as they cccur, the demon
strated general preval:nce g_EL|87c will be succeeded by a
Propmbail - Law b oo

remain tn complete ignorence
20 The most important diseases of horned stack of which we have
obtained experience or authentic information are —
75t —Rinderpest,
2nd —Foot and mouth disease.

. Ledger.
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OXEN

th piece, and the thing must be done thoroughly
i the spot 1 this cannot be attained, then the
of skins, or their destruct on in any other way, 1s
tation should ewist when the alternatives are a few
1g cattle, The subject of cattle poisomng and its
trade have been carefully studied, and the results
¢ that the allegation that all, or most, of the mure
cattle poisoning has been proved groundless by the
s we have made and the fact that in Assam and
fre no trade 1n hides exists, disease is as rife as

hightly touched upon the conditions under which
|Jating " the otigin or spread of murrain,—and the ana
tprepared will provide a key to a more elaborate
mation which has been amassed on each subject,—v e
forth the principal conclusions at which we have

.—DISCASLS or STOCK,
se history of murrains, | ttle need be said here All

ered under this head has been given 1n the ¢ hustorical
hiws on, 1n which all the recorded outbreal s 1n each

[P DU SN D)

“fficient experience to convince us ‘that local effort
this direction  Unless there 15 some department
s stimulus and record results, valuable i formation

n apparent
wiil be of
more defi-
ular places,
regard to
eand shall

DISEASE
OF STOCK

Cattle
polsonin g

History of
murralns,

Narratives

Disexses of
horned cattls.

® Not 1ssued

O, 551-594.
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— ]
DISEASES 3rd —Hoven,
OF STOCK ¢¢h.~—Quarter-ill, -
§th —Pleuro-pnenmona (ordinary 7)
6th.—Bhuknf or purging.
7th —Cystic disease
8th —Throat swelling,
Reserving rinderpest for special consideration, we shall shortly state
the conclusions at which we have arrived regarding the others.
Foot and 21. Footand meuth disease 15 a universal disease of cattle in India,
mouth causing a considerable amount of sickness yearly, much disabling of
disoase, cattle, considerable inconvemence, but no great mortality, [t appears to
be even more common and frequent than any other form of cattle disease,
and, if we may Judge from the experrence of the Andaman Islands, more
penetrating and persisting. [t genaralls ammn - -t
may preval at other times Villa
Prevalence. | Madras, Bombay, etc —and Ceylon
P - N
- 1ses cf this disease
epizootic studted
g Gewwols an ws Gdst Lue nleddrous nature of the
malady and 1ts & under some cit were
- ausing exceptional seversty n this
5 after the disease had commenced
. v case exactly parallel 1s described
Names. The vernacular names by which this disease is known are vei
various, but generally dertved from words signifying mouth and foot
parately or 1n Ip kliurpuccah, mubkhur, etc.,
etc  The symptoms of this malady need not be detailed here, they
are well known The most frequent cause of death 18 raability to feed
owing to disease of the mouth, or severe ulceration of the feet, owmg
to the development of maggots  The native methods of treatment are
Sreatment, | vamous. The most common plan 1s keeping the cattle standing in

muddy water , this prevents the access of flies ~ Vanous astringent barks,

babul, etc, are also applied 1n some places. The undoubtedly infec-

tious nature of thie dicesce crwaacte tha we —a v £ 0

and segregating 1]

during the cultivas . .

doubled, 1n order .

causes ; but, const

system of treatmer

loss of time and money would not be entailed by elaborate preventive

measures than by any  sickness which might prevai, notwithstanding
dsin and simp'e precavtions  As regards medical

treatment nothing can be better than cacbolic atd and ol (1 part to

40), or camphor and 01l {1 67 tn m AW e an mastass - S5 faey
and to prevent acte grs.
to 1 0z) as a wash - dmi-
mistered at the outee , the
strength with soft o - sarts
clean 1s of great im . . - . eful
Detached portions ¢ . nis
adopted the loss fro .- The

question of the pow , was
constantly held in view, but we were unable to arrive at any definite

0. 551-594.
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solution of it.  The general testimony of the people was to the effcet | DISEASES
that one attach was fnl protective, :a this we concur, and 1t is all the OF STOCK.
more remnarhable sn contrast with the almost unanimous belief they
expressad in the protective poner =f === =t =0 =f= 3 oo
22, Jlorem s an cxceedingly - -

Indian cattle, and vivid descript - .
dependent upon errors of diet, ¢ U .
distention of the rumen with food or flatus It 13 known by a great
ariety of names, and 1s most common o the early rainy  There can be
no doubt that much of the puschim3 of which we heard so much in the
Presidency and Burdwan divisions, 1s hoven  In general, it has a more
expressive name, pet bhagr (swollen stomach) 13 a very common term,
or <ome equnalent. After a smart shower of the early ratns, when
succulent shoots spring up as i by magic, cattle which have been
nearly starved for weeks are apt to over-feed themsehes Several
amtmals of a herd, or among a vilage staek, may thus be serzed with
hoven, and the affection may almost appear epizootic. [t (s obvious
that, as long as no care and ‘system are pursucd an regulaning cattle
feeding, they will be lable to this dicease as often as & cluse
anses, and ‘there can be fittle doubt that cises of this sort are
often mustaken for murrain or poisoning  Another condition, phich ateo
proceeds from improper feeding, 1s impacted stomach, caused by 1mimals
in the dry weather having to suﬁsls! on withered stems or diy roots of

rass  Two cases of this sort were scen at Bhabua 1 Shahabad, and
they are no doubt very common  The treatment of cases of tins descrip-
tiott need JDat be entered upon here, 1t 1s matter of common vetennry
PN .- B A 7 B }

Hoven.

Fardel-bound

DiMuslon o
vetorinary

PO [3 v PTG

known, as regards causes, pathology, and treatment, and, as they owe
their ortgin to causes which may aifect the members of a herd m com-
mon, they may assume the aspect of an epizootic, indeed, st will be

throughaut rural Inca
2.

4 Plewro-pnenmonta 15 undoubtedly met with in some parts of | Pley,

r
India, ard convincing evidence of the “existence of this disease was mo(;fl'.'“
obtained 1n the Panjab, where cases were seen and examined pos! mortem

0. 55I-594.
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RINDERPEST

1dentity of
Indian and

uropean
rinderpest

Opinlons of
Medical and
Veterinar:

authorities

geons of the public serv ce, and 1t 1s unfortunate that they are debarred
from the only source of information and expertence \vhch‘; is available
for trem, and sound ad

while the special experienc

Valuable experience 15 a

at Hissar and Hunsur,

of regret that this large field of observation 1s lost for purposes of syste-
matic examination and record of the diseases of cattle

I¥V—~RINDERILST.

Europe, as recorded 1n the reports of the English Cattle Plague Commise
sion and Vetermary Depattment of the Prvy Council, and in systematic
works, an exhaustive consideration of all that has been written on the
subject in India and Ceylon, an extended and minute inquiry, cral and
docamentary, a very large expenience of the disease as mamifested b
Iwing amimals 10 & great many parts of the Presidency of Bengal,
and an elaborate practical study of the post mortem and microscopic
appearances of the organs and tissues of subjects which have ded of
the disease,—ue have, without any prejudice or pre conceved opinion to
-~ U R I T A N luston that
murrain of

coulily, wnlllatt, dnU Oluel e LonuwiLens, s dllujalery as {0 exhibit
exact )dentities spreading 1n every case into every detal, but taking a
broad view of the nature and” behaviour of this murrain, as dlsp]a}ed
0 copiously, and in many cases elab ly, by dep
witnesses in the pages, the b 1s complete, whether
we take the whale history of an outbreak, the whole ensemble of the
phenomena of caces, or particular syr * .

This opimon has invanably bee
veterinanans who have made the dis -
1n 1848 pronounced the bara asar
"[m\{x_rr‘ann of Europe® Dr G Palmer .
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and Assam, has no doubt or hesitation on the subject And, lastly, |RINDERPEST
the Ceylon Catile Disease Commuission pronounce the following judg-

UNT ULy 4B UL THULPLT UENL IABIEL 1 ABILU LUeY | dve Deen arpved
atare neighty powts  [he vanatons which may be'noted between the
English plague and our descriptions are no greater than we have our
selves noted in different forms of the disease in this country, and no
greater than may be ot - * - ! o '

human small pox, ard ¢
and Indian disease 1s ir
climate are so different. N
lam & e .

D BT S | '

The anly.
certain test
. of identlty,
wanted, the matter may finally be set at rest by 1noculation uuder proper
precautions, of catile in” England by matenal denved from the Indwan
plague  We do not underake the responsib ity of imtiating or adyising
this crucial test, for we are too assured of the nature of the Indian plague
to doubt its danger and impropr ety , butit 1s incumbent on those who
am e TR v . ¢ futility from
*  only means
cal 1dentities, | Gontaglons.
1se on whicl ness angd
presentive = ~m Aam A - - N importabiltty,
that, for
we have
halfthe ¢ Opintons
contagiol
this unan
appear s
witnesses have expreised themselves without hesitation on the subject, | Instances,
and = man  macse b oo PR -
due
e .
by
s -
wel .
™

willape o LU Ui, LUIBE 01 L€ LaRIE 0L 4 LEAILIY ViIlAgE Rere 1m- |
e VY ~ .

ongin cou'd not be explained, the cause was most probably want of |

O. 551-504.
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RINDERPEST | power of accurate and intelligent observation The progress of the

Proved expe-|
rimentally

infecting
distance

Concluslons,

disease in a village was generally traceable The first two or three
houses in wh " .
amount of ¢
dependent o
some cases; .
and the introduction of the murrain from the grazing tracts of the Tarai
and :Iseiwhera into the wvillages of the adjoming districts 1s tllustrated
frequent|

Whether, then, the broad features of the movement of this disease
across the country, or the circumstances of 1ts progression 1 a wvillage,
or ficts regarding the infection of parhrvlar animals or of a single shed
or byre, be cons‘ld(rcd, t&ey all pomt 1n one d'u'cc!mn, indicating’ that

Al .

conclusions,
As far as our observation has gone, we beheve,—{1} that this rurran

15 a hlghl{ nfectious one; {2) that its rmpagalmn 1s due mamly or
enlirely to that circumstance, {3) that all the modents of particular
oulhl‘:"lks, f propery nvestigated, and with a due consideration of all
s Wla mat Cnl o .

DEACHCA eHArt 1 prncarned B ¢ mamce meons b hgae o 3ab .

s . - -

- . L) . L) b
- T - P A s opousEy alalinas
once Atiched are not, 19 4 general rule, agamn attached; and, seein;
that the disense s g0 frequent a periodical wisitant of all the districts of
Indi, the proporion ™ number of ancrals thus protected must be con-
Mdecable, " The conditiony under wiich infection operates shll remain
ta be studied e do not prefend to be able, from the cursory glance
we have been compelled 'ta take over animmense field, to indica ¢ all

0. 551-591.
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thece conditions* this must be subject of future observation, but the
wnfluence of conditions, such as crowding, cleanliness, season, etc , etc,
can enly introduce mod:fications or quakifications of the general law of
communicability, which 1s both fundamental and of primary place and
importance

One of the mrost potent of these conditions s, no doubt, season, and
on this point the evidence indicates the rainless and hot months as being
those tn which this murram tmost frequently occurs It follows m this
particular human small F“ and cholera, and 15 amenable, Lhe them, to
the repressing effect of heavy and sustained rain  As regards the pre
disposing effect of breed, age, s<x, and condition, the general 1mpress on
obtained was, that none of these conditions possessed much power in
determming ¢or deternng  What the so called “epidemic constitution
or influence” 1s which prowides that in one year or season epidemics or
epizoolics shall prevail, and in another not so we are gute unable to
say, and, for purposes)o( action, we are °',°pmm" that commumcability

e N Y P -

[N . -
of the tables ginen have been drawn up rather with a view to exhubt the
distnbution of murrain than from any belef m therr statistical value 1t
15, howeser, consement, even 1f exact resuits cannot be cobtamed, to
express sickpess and mortality 1n terms of figures, and for a wingle
return nforming of a complete cutbreak, ora first report giving intima-
tion of a new 1maston, the form shown on pp 82 83 (entries 3 Lo 8)1s
sufficiently convenient, but wherea series of reports—weekly, monthly,
etc,—have to be submutted, there 1s always a doubt 2s to how the « siflf
dl”* have been disposed of, indeed 1t could not be impraved o, but
if different species of disease can be clearly distinguished, they should be
shown on separate forms, or as separate entries 1n one form It 1s obvious
that exact results obtained in one or a few willages are more 1aluzble
for statistical purposes than unreliabie data refernng to a large area ; but,
for purposes of general infermation figures, even if approximate, gne a
better 1dea of how the case stands than records

As regards the losses of stock incurred through this plague, while
exactinformat on 1s very much wanted, 1t 1s evident that the yearly loss,
both absolute and relative to number of tiving stock all over the country,
15 very sersous, and to be counted by hundreds of thowsands  Hitherto
the :‘mual hardshllp and n¢onvemence entailed by |$. as regards agricul-

. . . ne to
- - opera.

tions may be apprehended
32 Yhetreatment of rinderpest may be considered under the usual
heads of curative and prevent Medical ds rtself
to the fayour of the natives of thys country by us faciity of apphication
and the absence of interference with their Iiberfy of action’, and there 1s
such an imeterate habit with them of taking l?ungs as they come, and
such a decided aversion to imtiating any new course of action, that,
though they know the contagious character of the disease, and admut
the proprety of cegregation, we have found that this measure 1s seldom

® Not issueds

0O, 551-594,
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RINDCRPEST| or never adopted Attention to amimals which exhibit the results of
wnfection s the first thought in a scheme of relief, 2s the phenomena are
atent and excite direct notice, but the corduct dependent on the mferred
impalpble phenomena which precede the seizure 1s not so urgently
Lk B femr P - - ' Thus 1t hap
- = esteem, and
- d to danger
. - are wantirg,
.- . eving thata
. - than domg
BULHIG, CTIOTLS TU LUre Wil UL 4N Lmportant plate in vpular estimation

with the ntves of this country, and cannot be lad aside.
Medtoal he natines in most places confess ther powerlessness to treat
troatment this disense and the statement *there is no medicine for matah ” will be
found to be a frequent willage confission  When they do attempt any
teentment, it 13 often fanciful or absurd — eeding with Tice gruel or other
roft food is the most rational measure they 2dopt, but even this plan 15
. L P - "f to recover
. . . e absur-
. « - practised
. . . . tolah and
aacrifices nt her shinne nre much more pproved temedial measures than
drugs cr applications, and in some cases the awd of the vilage chamar

Is lovoke Vo repel some demoninc Wsnfluerce.
Medieal treatment has, however, been largely tmed by European
)

- - . L at our
Triate T - : wred for
=, = ted that

‘m alus(ni s
s unifin

Turailvan

Aelrlr st

ey aon becime 5o, Such wers n;wrly all the cases brought to us
In Awsam Lhej eneral vesult of our hospaital terls—g52 1 per cent of
- . Lr tean - waging, but taling

. . = were recened,and

« . LD anfestly adedn
- P « weare of opinion

[ . will save a consi

. ¢ ¢ succumb to the

- N - . summed up as
(] wwrm

{ =Nu specifie has been discovered for this diserse and it s dufficult,
1 Vgt Whe natnre and + £ et o e
senceive tho positiliny ¢ .
would sal i he vry ¢ ot - -
eosgneme o ftwe ey a6 . - -
Wit Ll bmawlln = 0 LI .
Eky e e . . . .
|u|v‘u (e nudb e i . . - -
e et lon pomoiall o v e e
at “”m‘l st eyan Lihore 1 no warnnt e peophalactie treatment of
i lo"lhwl thnies than $y dainfsctanty, even al such a measure were
v

Mi 1 waline 1vemthves ln the early stages are undsubtedly advace

Frge e bt we b ive found aeyere prrgaton postinvely Farmful
HE o Astiing enfu to contrn ] pxie saise actionof the bowels are vatuable
e tbe elmluatlye abago ol the disases

O 1t 49
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IV.—Stimulants judiciously gnen, when exhaustion threatens, often [RINDERPIST.
turn the scale mn the direction of recovery Stimutants,
LR IS R A ARG 4] then b ek em e € o | Drenchos
- Water.
rap utaw
VII —If these measures are adopted with judgment, perseverance, | Saying of
and care, we believe that ot least zo per cent. of amimals wluch would "
otherwise die may be saved
34 The subject of preventive treatment 13, for obvious reacons, a far I:I'::gln!lv‘a
more ymwportant one than medical treatment, and has always had a pringy | 'reatment
Ea! place in the thaughts of those, whether individuals or commussions, who
ave gnen the subject attention
35. There are tno main_alternatines on which it 1s necessary to decule | Protestion,
before entering on a consideration of particular measures, namels, protec-
tton or repression A scheme of protection rests on the well-ascertained
fact that one attack of the disease confers tmmumty from a second, ani
1ts aim s naturally or artificially to provide that caitle shall be so protect-
. At am Eomow - DL eime e fabad i
abide by the vicissitudes of events
tholm cmn hawn An b aF shn acat ~ optlons.
Lo e ot oLt in the recurrence of the
. tion when it does oceur
lulna  Ammals known
scted to the most severe | Experiment,

. » protectineness of one
attackh may therefore be accepted as an undoubted fact But the mortahty
of the disease 1s equally indubitable, and, evenunder tha most careful
treatment, 1t 15 doubtful «f 1t can be reduced below 20 percent Lhe
q restion comes 1o be, then—Is at least 20 per cent of the entire stock
of the country to be voluntanly sacnficed 1n arder to secure protec-

SCHRE O Sl NSy daapilint e hai - Ths il Syl S

matters are best left as they are, though, were asystem of umversal
tnduction of disease ininated, the occurrence of the disease would be
brought under command, and 1t would no interfere with the use of cattle,
b cause agricultunsts would know what to expect, and would not be

0. 551-594,
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RINDERPEST

Concluston.

Repression

embarrassed by unexpected loss of cattle during the agacultural season.
This consideration 1s a small one, however, compared with the certain
loss of stock  But the question has arisen—Can protttion be conterred
i any other way? Can the practice of vaccmation be imitated, and a
fertTo am b0 ad eesians e aeamnst the serous and

. he negative There
disease. Ve haie

e }zroduced Aby’ this

3 s
supervision

favourable circumstances Apart from the enormous establishment
v hich would be necessary to carry out a umversal System, whose cost
would far exceed  the losées of stock now accruing from rinderpest, it 1s

found of any use The anly protective plan of any promise 1s surround-
ing sound “ammals by an phere pt P!
tarbolic acid; Mr. Crodkes’ experience imdicates that this Plan possesses

edbi instinct and imperfect knowledge, but that approted by the most
earelul consideration of the circumstances of the case _ All the methods by
which a scheme of repression isput in force are passed in careful review 1n

0. 551-594.
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RINDERPEST.

successful 10 preventing the spread of cattle epuzoot ¢ ditease Ex.
amples of the benefit of measures of this kind are not wanting in this
presidency Many cattle owners of Assam saved ther buffaloes by
sending them beyond the sphere of prevalence of the murrain  The
recautions adopted agamnst the spread of disease in the Andaman
slands clearly saved the stock of the Settlement The measures adopt.
ed on a large scale at Nalla 1n the Sonthal Parganas evident]
quenched the disease  Illustrations might be multiplied and instances
adduced of the - '
<egregate, but - -
tions of this ¢
out asto be fu
daly Lfe and .
ordér to carry  *
good purpose t -
that a people so shortesighted and little prone to study the future as
the natives of 1India should over estimate the palpable evils and
und-r-estimate the possible advantages of restrictions Little cap
beexpected from the people 1 the way of aid but much in the
way of passive obstruction and neglect of the simplest, precautionary
tules his has necessitated a recourse to law and the police, and
persons in authority have had to take forethought for those whose interests
are most toncerned and compel them to action 1n accerdance therewith

The guestion—Is recourse to law necessary 7—has_been amp]
dns::gssed wnthe papers placed together o Appendix V. The ge“el:a}[' 'f:i?:’;’.'{ﬂ,ﬁf
impression 1s that without special legislation nothing effective can be
done, and this coincides with the exper ence of Europe where this belef ;5
E\;nphatlca“y‘dec\ared by every country in an elaborate and minute code

it Do A AR oL riguanct Sy — A

«
¢

[apteny

For,

338 Taking for granted the need of legal provision, the next question | 1opin® of
15~Whit form shall it assume? On this subject the Appendix in ques | 0 600
tion contains much mformation  The particular points on which we would

place the greatest emphasis are,—

1—The duty of giving early notice Unless immediate notice of ap Ear,
outbreak 15 given, all future action is rendered lessefficient This matter | agotie,
involves the question of what agency is to be responuible for initiatn, 7
action, whether the owner the village headman, a special agercy—pound.

0. 551-594.
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E} . e o . oo

keeper, etc ,—or t* -
existing and conve -

land—the onus of carrying out means to save therr own and their neigh-

bour’s cattle from disease Such a scheme would nvolve an immediate
P N [Ruist ol ~Aate

epre-

. ' the

- - = first

PLALE LU OWTIETs, WHO SULLI LE LON Leutu L0 150k died Ukil s v and
segregate their healthy, How this is to be done 1s a problem not easy to
B T <o Al alasad fne fa1mm on ‘egregate was want
. =opled and largely

' e stock of an on ner
seasons of cultiva-

sthout possessing 3

. e e e . .. . e e «uu tne

people must be practica)ly taught segregation, and the plan most apprave
by expenence tnsl:llec{as awillage habut,

0. 551-594.
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111 —When aircumstances admit of it, thure can be no doubt of the |RINDERPEST.
superiorty of the plan cf removing the healthy and isolating the sick,
rather than simply removing the sick for isalation  The Madras system

IV.—The treatment of the 1solated sick should be carefully carried
out and either the people instructed 1n simple methods of doing so, or
special agents made available for the purpose

. . .- Mot a- 1.3

The exhumation of the carcasses by dogs and jackals or wolves, or by
chamars, might be provided against by sufliciently deep burial in the one
case, and sconng the huide in the other ; the responsibility of this measure
would rest with the village headman, aided by the chaukidar

V1 —Disinfection, in tae full <ense of the term, would have to be care-
fully carried out all through, but fire 1s obviously the most effective an
suitable

VI{ —The more <etious, though efficient, expediert of killing s so
antagonistic to the feelings of the people of India that we do not recom-
mend its adoption i any case, even if the crcumstances of the disease,
as 1t prevails in this country—so common, s¢ frequent, and s scattered—
did not preclude 1ts adoption,

[ R S ORI O T D U S AN -3

' of contaginm must
lans would have to
me evident and the
tng on more strine

. ;he maost extensive,

the necessity anises,
but as the kind and extent of measures used must depend on the rircurms
stances and necds of the case, we would bar tne adoption of any but the

0. 551-594.

{Treatment of
stele,

Burial of
carcasses.

Disinfection.

Killing

Proposed
scheme.
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RINDERPEST.' keeper, etc ,—or the ordinary police ™
question anses whether the zamindar .
should be the Magistrate’s intermedia - -
s?ector or sub mspector of police, or whether a special agency consisting
of special district vetermary inspectors and a stalf of salutries or pound;
R Ry s Zad anldinh b areamon ean bast ~eane g An
land—the onus of carrying qut means to save thewr own and their neighs
bour’s cattle from disease  Such a scheme would involve an immediate
e I - w o — “a Cepres
+ the
Segregation first
vand

Early astion

segregate theif healthy, How this IS [0 DE UONE Is & PIobient NoL easy to
solve  The reason universally alleged for failing to segregate was want
St e SRS T

. ey Lie
The
t con-

e

dithculty of the problem tncreases as the affected area 1s wader, and when

alarge ‘area 15 mfccted general ts, 1 of
L IR Rl genen

foppages ot move] T aton |

people must be practically taught segregation, and the plan most approv-
ed by expenence installed as a village habit.

0. 551-594
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‘-
Plagee Coomsuon, 1ty v
_ .. f3v.
made to sene 15 a basis upon which the extemt of |
may be estiated "'t"’|')wrlu Ty g .
111 —As a means of exhibiting the fluctustuon, ¢

VAR

market prices of different hinds of stock should b LEUNCIY

10 local Gazetes. i BLARC TR
1V —Tte systematc stor ng of foddsr and ey £

pasture land where i exists, and i3 provison -!x!»:,;z‘, Forveny

important cons deratrons as regards the welfare of stocy eerrr 0”5yt
\ —Herding and drovng cattle should be warged T3

especially in times of murrun A pepry 0 b
VI —lLarge fairs should be subject 1o skilled ey "

precaution, and smaller fars carclully watched. s 2™ t1s +yuy |

umes ! A TR
V11 —The hide tradets a_source of danger,

and regulated In umes of murrain, mdis':}:‘guﬁ"'guh e

thorougt ly disinfected b ® Cetmyen ol
VI — A faw should be enacted for India

the sale of poisons 12 regulating ang Testng,.
PR e .
Xh—

ary che
X1

gt

3

prevent . . e e
AT A ry school for th Lot
—A eterinary school for the traning of
should be orgamited 4 8 9T 3 mtve gyyiteq agen
X111 —Such skiled agents should be attached to m
collectorates to mvestigate and report on murrains, and s CP2! tiey arg
and remedial measures * 50 2PPLY preventy
V —A yearly summary of all the information whic, ©
lected durng the year regarding cattle murramsshoupg £ 132 been ¢y
published, and the subject should constitute a pomt of PP¥ed ang
admimstration reports of provinces of “atteny gy i
V —The collection of such information and prepar. "
reports should be assigned as a duty to some particular aagon O wuct
or department vidual gp
43 —I* anly remains for us now to express our sense of
covrtesy and ready help which we always experienced at
district offic als m the prosecution of ourinquinies and of re,
citcumstances beyond our power, we have not been able ¢,
repost sooner

the ynf,,

the hyring |

gret m:{'?r‘““ n“.i'{’;h.
© Present lhrx';
PRESIDINCY DIVISION.,

Iistorical Sketch,

Cattle murrain attracted the attention of professional men

and more strongly n Calcutta than elsewhere in Bengal onorC, early [y,
Tecords and recpllection do not extend its history back Bayeray®ough | Siiibevey
tury, stull we have in the work of Dr Duntan Stewart, Supeon ten |  *i30x
~ ur - S STy 1 el st Supenintend..” | Hig,

B . Skaiy

O. 551504,
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'RESIDENCY
DIVISION

Historleal
Sketeh

1795-868

1828 38

1B43-44

and the nattves have with one voice declared that this 1s nothing new—
has been told them by their fathers and grandfathers—has indeed become
such a feature of rural life that it occasions meither surprise nor com-
plamt \\:herevcr the Cattle Plague COm:mss:On h;:s gone tl'e_‘pro;
- PRI o SN At Yan e e A0a

a drought, a flood, or a cyclone producing such wholesale havoc and
death that agricultural industry 1s for the time paralysed, and it needs
a season or two of prospenty to repair the damape. The primary
object of his investigation was to find a case of ratural cow pox for the
q‘urpose of obtaning an ndigenous source of supply of vacuine z?mph.
s same object led to the discovery and description of cattle disease
in Hooghly "Murshidabad, Sylhet, Saugor, and elcewhere, but the
subject of the discovered disease wasnotin any other case so carefull
followed up for its own sake as by Dr Stewart 1his gentleman wit
an admirabfe scientific instinet originated a very Comgl'cte mgqutry  He
wisited the Calcutta byres and persomaily studied the symptoms and
Ealholugy of the disease , he carefully questioned those most likely to
mow as to the history and features of the plague, and had a searching
inspection of the Calcutta slaughter houses and meat markets made
The results of these steps will be found 15 the extract
‘The earliest recorded date of any particular marran is 1795 In that
and the folloning year, according to Mp Blacquisre, one of Dr Stewarts
wnformants, a great mortality occurred among men and cattle n the
months of January and February, Ancther iformant, Mr John Ted,
a hmde merchant ‘and tanner, was familiar with the disease M atak,
and wrote of us general prevalence in spnng  In1836 Mr H Piddington,
whose name and repute as a careful and correct observer are <o
well known in connection with the subject of cyclones, wrote in the
¥id of the Aericultural and H 4 'Su:x:ly’(Vﬂl 41,

with confidence
This interesting paper leaves no doubt as to the dentity of the
disease or its frequent prevalence The oitbreak of 1843-44 was a ver;
cevere one [t commenced in September 1844 and Jasted il June 1844,
attaintng a maximum in January The table at page 42 of this appen~
dix shows the very remarkable parallel which obtammed between this
T . vailed
of the
His
or 1
m b
ndian
o .. that
though the variolation of cows has been tried over and over agatn 1n
India, no satisfactory results have ever been obtained
' he subject of cattle murrain at the Presidency s now lost sight of
until 1864 when two circumstances aroused fresh interest in it Tle
first was a communication from the Government of Madras, regarding

0. 551-504.
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cattle disease which prevailed in Karnul in 1863, drawing attention to Pgmlﬁgﬂcv
the subject and ashing for information  The second and most eflectne '
cause of rencwed attention was the breaking oot of murrun at the exhiby  Hisforlcs!

tion held under the ausp ces of the late Lieutenant Governor of Bengal,
Sit Cectt Beadon, at Belvedere 1n 1865 Then, as 1n 1844, \nquiry resenled
the frequent prevalence of eprzootice, but the inquiry was now conduct
ed on a mere extensive scale, and embraced the whole of 1 oner Bengal,
10 each district and drrssion of Whiel murcain was found to be a subject
familiar to the people and a frequent wisitant  The interest 1nthe matter
spread from Madras to Bombay and Burmah, and from Beng) to the
North Western Provinces, Oudh, and the Punjab, and more recently to
- - toeome s v vemate s Sl ater
pPlague with

' by Dr Palmer

) tment of the
o i -:lrl:d facts

ed were those which happened among the cattle of gentlemen and men
of substance, who bred stock for pleasure (r fancy, but the deaths

[ X S NV )

Moem fn anl 1 and D snepford
hstrict
it the
error
stricts

. sapers
pages

74104

Asregards the other districts of the Presidency Division, the Com

oral tesimony of the people, to the C

of district officials leaves no doubt as to the frequent prevalence of
basanto or rinderpest, puschima, which 15 applied to severe forms of
ninderpest and 0 hoven—1 disease ansing from eaung unwholesome
food, as well as Ahura, or foot and mouth disease

The ne this division was 1n
the Satiar district, 0 the cold
weather o 1 continued to prevail
n 1866 M

N ease 15 sad to have

0. 551-504.
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PRESIDENCY|  caused great devastation among the cattle of several willages adjoimng
::vcls:’uul the Sundarbans The same form of disease {(rninderpest) prevailed
Sskg‘&gg.‘ J AL _an PRI LR faT RN Yo LR
t . nd
b
1867, ‘ of
¢ .- iy
u ' be

1868

1889,

1870,

committing considerable havoc among the cattle of the agnculturists,
and the description of the symptoms and posi-morfem appearances
leaves no doubt that the disease was tirderpest, This year was signaf-
1zed 1n these parts by an unusually high inundation, and on its sub-
sidence a vinlent murrain broke out 1 the district of Nuddea A
swelling of the throat and neck, and wasting are noted by the Collectar,
Mr. H Bell, as the most promiment symptoms of the disease, which
appears to hate been owing to the catile eating submerged graes, but
m the absence of a description by a skilled observer, st s difficalt to
pronounce deudedly on the ti’\Pe of this disease It appears to have
subsided towards the close of the year

In 1868 & very serious and sévere outbreak of rinderpest accurred

1 the Diamond ™ Harbour sub division of the 24-Parganas district
This murtaip has been carefully described by Baboo Hem Chunder Kerr,
Deputy Collector, who was duning that time in charge of the sub dwi-
sion, and by Mr 'H Farrell, V5, who was deputed in August to visit
the affected tract and adopt measures, preventive and remedial, suited to
the emergency
Tha o an'a oo 1 - T o . -geo o it "~ge of Bansburia,
bullocks bought

>rly and westerl;

and August, n
m this outbreak
- of cattle This

e losses entailed
notwithstanding

[ FITE T T

W LIl SUBLp  Lllele was iSO an outbreak 4l il Ddu lld SUL-AIVIsion
of the 24-Parganas district 1nthe commencement of the year In the
Diamond Harbour sub division of the same distriet, rinderpest continued
to Prevail #n s smna fae adn e amd en arde the close of the year

bege sub-division of the
Nuc pread, and attamed
am -

. e Commussion, who
established their head quarters at Chuadanga, and from the 4th to the
At Ml ns, and treatment of the disease.
- was found to prevail in most
much fnteresting information as
cendition of agricultural stock,
diseate prevailed to a shighter

O. 551-594.
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extent in the Ranaghft and Bongong sub-divisions, and was subse- | FRESIDENCY
quently reporied to Lave subsded  throughout the district s Apnl Iistorteal
Rinderpect was found to presail to a great extent an March in the | Bijtorics
Calcutta “milkmen’s sheds  and ewvidence was abundantly obtained t>
the effect that frequently, or mr'l[_y. great Josses of dairy and other
stock from rinderpest occurrcg. here was a smart outbreak of this
disease 1n some s se T e . .
mthe Sathira s . - -
and throughou . .
manner in the s .
rom Jessore, also, occasional reports were formarded of limited
wistauons in tte Jessore, Maguri, and Bagirhaut sub-divisions, but
nowhere, except at Chuadanga, did any widespread epizoohic or serious
loss of cartle occur.
Sull later—en November and December—cases of “gut#” were report-
to occur in willages of the Khustea, Chuadanga, and Ranaghit
s‘ub;‘dl\mons of Nuddea, but the disease was scattered and 1ts mortality
shight
No early record of murrain n this division exists, and until the jear | ORISSA
Ry et . DIVISION,
o Tributary
. . - and more
= . . Mahanad: 1863,
are sad to have been lost  An epizoouc occurred i 1863 1 the
district of Balasore, where the disease guty or basanto (rinderpest) was
said to be “well known,” and te prevail every two or thres years and
commit great ravages The charactensuc symptoms of the disease are
described by Dr, N Jackson, the Civil Surgeon
, Murrawn’ is stated by the Commussiomer, R N. Shore, Esg, to have
o2 shown itself very extensively # m_the distocts ¢f Purf and Balasore in
the same year. The Collector of Purl estimates that the stock of
cattle in his district has been diminished one-half
Up to 1863 no general outbreak of diseace 1s reported, with the excep- | 1866
tion of an attack of foot and mouth di ease, which occurred in 1866
among the artillery cattle in the staton f Cuttack A letter was
sent on the subject tothe Bengal Government by the Comnussioner,
T. E Ravenshaw, Esq 5 Nove;nbcr 1866, which states explicily that,

with the exrent an “ the recurrence
. .

1884

. = at Cuttack s 1388,
1865, He says o B snacsers fwauids neports, uated st March

A telegram from the C,
s that act liery eatiin as o 00 oA

General on 18th November 1863 informed
.. A . - . -

“ \Vnh’regmx to
preventive measures of segregation, 1 have to report a
:‘:nl-ﬂ:t:[ success  Vour letter was recetved on the 59; November, and 1n p. day
o pavo afterwards the bull divided as vecommended by you After the
ioce. they Loie cattle, one bullock only was tzken 1) and died n a few days
whaterer, and o gias taken il no other anumal has shown any S1gns of d sease
pmuu,‘hmu‘y (ond?xs.:..'-“- detached parties have remamed up to this time ma
Towards the close of
th
of Cuttack and Py e year 1869 disease hroke out 1 the districts 1869,

urf, and continuea 1nto 1870,
0. 551-594.



32

The Agricultural

OXEN.

Selections from Report of Indian Cattle

ORISSA
DIVISION
Historical

Sketch

1870,

DACCA
DIVISION

1833

In the former district the nature of the disease was not described, and
was reported to be prevalent in mune villagesof the Bargong Pargana
Later reports show the p: of “cattl * in September 1870 1n
seven villages of the Ramto znd Utihun Farganas on the banks of the
Nuna river

In Purl the d sease was more widely spread and invaded several
villages of five patganas Both rinderpest and foot and mouth disease
appear to have prevailed simultaneously,

In this district also a September outbreak 1s described 1 twenty six
villages of the Pargana Kodhar and Thannah Gope A later report,
dated 13th October describes the prevalence of foot and mouth disease
in some vllages of Pargana Kotdesh Balasore s reported to have
been free from disease 1n 1870

It thus appears that both nnderpest (called thakvum:, dasinio or
gutiy and foot and mouth disease (called phatuaz and chowa, according
as pro:mren:]‘y affects the feet or m‘onthl fre(iuen!ly Erevaxl m the

omitted

A very important and curous glimpse of an early history of cattle
disease - - R Lo LY R R
by the
cow
are n
Society

A

s
<ubject of the present inquiry the following summary of these observa-
tions ana experiments has been made —

Qr Fornetl Civil Surgeon of Sylhet, having reac‘l a|m:1 becg.me m‘!_er-

0. 551-594.
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A very interesting notice of dasanfo by Mr, Lamb, Civil Surgeonof |  DACCA
Dacca, |:y d Fn a letter add: d tu¥ e Sup d S%rgeon DIVISION.
of hus Circle, on the subject of the regeneration of vaccine The follow-1 Historical
ing 1s an extract referring to cattle discase, from which it appears that the |  Sketeh.
same disease prevailed in the same manner then as now :—

U Y

—. . N,

bk 1836.

.o o P I T vy P

cover instances of its frequent ca-existence with small-pox among the natives, and
the disease 15 httle known in town Among the cattle kept by the ol manu-
facturers cr for mulk last year, when neaily a thousand deaths from small pox
oceurred in Dacca, the discase only appeared m one muballa, and for a short
period, and | was not aware of its presence bl it had ceased, after carrying off
Fiteen or twenty cows **

- - .. aee C e el afaanla - o

- 1860,

since then no cattle diseace has appeared : the symptoms detarled are
distinctive of rinderpest

Captain § F. Sherer writes, in December 1863, that no cattle murram has 1883,
ever evisted 1n Cachar, but it will be nuted that Mr. Brown states that
murrain prevailed in Cachar in 1833

Mr G T, Buck! ' L
districts of the .
of Faridpur, whe
and that “there 1
cattle mortality .
reporting on th . "
(8th July 1853) * - - .
sing (sth Marct
described by Cap
from the co?d to * !
PoX mn man
thousands of catile, !

0. 55I-504.
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: ’ . Historteal
- Sketeh,
€Tl a o E. vo-er . - ,.; 1 1836
sttlah . ) S
fuary, .
bu“DC‘- * ..L LoE. 3 Las A R * s 1
. PN )
hiteen or twenty cows *
noo- e .. P
T 1860,

aistinctive of rinderpest

aptain d F Sherer writes, 1n December 1863 that no cattle murrain has
ever eusted in G

1883,
achar, but ut will be nuted that Mr Brown states that
murrain prevaiied in Cachar in 1833

Mr 0'T Buckl -+ i
districts of the

of Fandpur, who

and that « there 1

catile mortal ty ‘

feporting on th . ' N
(8th Joly 1863) . -
sing (sth Marct

described by Cap *

from the co?d to * !
POX I man an

thousands of cattle
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DACCA In 1865 @ ~  s=sn =ad fatoln tbeanl aen ed = Lad ot
DIVISION. Backergunge -
Historical Jessore across
Sketch villages on the .
i the Perozep " . .
1865, Tugrah, Angaria, and Bishkhalf Thana jueisdictions, and continued
SUELLAEES ALY eyt S T R i
. K y
. "
ryots”  1rom the caretul detan of symploms gaven by e Livil dutgeol
Mr Bensley, it 1s evident that this murrain was rinderpest
1868 In 18 Or Brown, of Sylhet, was informed by a European gentle-
man that the disease was common about 7a miles fo the south of the
distict My F B Simson, Commussioner of Dacca, repotts {26th August
1869) that in 1866 a fatal murrain occurred among the cattle of Mymen-
sing 1n July and August
J s A1 SRS AN . L g e e et .o,
1829 .
" )
November 1870
1869 In the Dacca District “ small pox * 1s reported to have, broken out jn
the Thanas Raipur and Rupgan] about Apnl and May 1869, and n
the Thana Mamekgan) tn March
1870 . Iln March 1870 the disease 1s reported to have prevailed in the same
Ly
L R
DIVISION -
1836, b

Lliualo bl dIE OU LUNSWELADIE slUMiLal INLETEST, dFe Prited in
the appendix, and the replies to them from other stations will be
M Aed tn = ihs moamas nlema TRt bR Pov i iy
.

prevalent during the banthal nsurrection (18s35), and existed 1n some

0. 551-594.
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places at the time the letter was wntten In Bancoorah it had been
virulent four years previously , in Burdwan had been known for 20 or
30 years, i Midnapur was rePorted to be a very common dicease, in
] PR Pl pOT R v o

though there 1s a unirersal tendency tn the people of one distrct to
ascnbe the onigin of cattle disease to ‘some other Statements that the
disease oniginally came from the north south, east and west are exceed-
ingly common

Written records of particular outbreaks are as follows, oral testimony
being disregarded as vague —

Cattle disease 15 said to have been very virulent in Bankura, but
the particular localitres affected are not mentioned

1sease ts said to have prevailed in the Sub division of Culna wviru-
lently 1n 1862 and 1n 2 milder form 1n 1863 Mr Stalkartt pives instances
of 1ts prevalence at Howrah and in the neighbourhood of Calcutta in both
these years

the * - fLn [ T T D

n 1864, by
Shaculfpur, «
during the y -
at 4,500

The particular_localities wisited are not mentioned Disease also
prevailed 1n the Sub division of Gurbettah, Midnapur District, in the
latter year, In a report dated 6th January 1870, the Magistrate of
Bankura stales that the disease has existed in a mild fcrm during the
last three years.

Towards the end of 1869, however, this district appears to
have been visited severely, and the outbreak which commenced then
continued to prevail widely duning the first seven months of 1870 A
detailed statement was called for from each Thana in the district, which
showed that only three of twelve police stations gave a clean bill of health
In lhf femaining nine, a considerable mortality had occurred up to the

o hata & m~n mom £33 o a3 ‘e |

year,

the v1

prevail =

to be heara ot more trequently
(IR phah i hnba v

0. 551-594.
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BURDWAN
DIVISION

Historieal
Skoteh

NAGRUR
DIVISION.
1838,

1858

1861,

1882
1863
1864

1885
1866

Selecttons from Report of Indian Cattle

lflla;hbarea, Bidyabatf, Hampal, Kkanakul, Chanditela, and Jehana-
a

In Midnapur 2 severe cutbreak of disease occurred e June and
{;ﬂy n the Sub division of Tumlook, baut the remaining portions of the
istrict seem to have remamed unaffected From Bubbum a report
was received in January, stating that basanto and khura prevailed in the
south eastern parts of the district, but nowhere else
Towards the close of the year reports of murrain from the Burdwan
Dustrict became more {requent The disease prevailed to a small extent
and n a scattered way in the Bood Bood Sub division more severely in
the Gangooria and Munglecote stations, south and north of Burdwan,
and latterly an hosptal for treatment was opened m the town of Culna
east of Burdwan where numerous cases were u{u!amed from the town and
neighbouring villages The Tumlook outbreak was reported o the 26tk
of October to have disappeared  In Hooghly reports were received in
November of the prevalence of disease at Chfnamur, but the cases were
scattered and few

Bankura and Pirbhum appear to have conunued ftee of plague
throughout the rest of the year, no reports having been recerved subse.
quent to those above referred to

A yery interesting account of mafah among cattle 1n this Division was
ehated by the Medical Board m 1836, The  account of i, wntten by
hsmstant Surgeon W Dunbar, shows that then, as now, an equally des-
tructive murrawn, apparently of the same mnature, every two or three
year ravaged the cattle of (gesc dstricts

1 . .

ttle diseases was first
wsstoner, Colonel E T
ell known n all the
- numbers of cattle are

owever, 1s that given

by LisutenantR G Money, Deputy Commussioner of Vianbhum. He
states that basanto 15 said always to have been 1n the distact, and the

. v

deat * o or three
year In 1838,
ihe id to have
suffe . tartanized
antimony

In the year 1861, 22661 cows and 7,701 buffaloes are reported by
Ligutenant floney to have died of basanfo yn Manbhum The mor-
tahity in the same district in 186215 returned as 26032 cows and 6,203
buffaloes  The deaths i the year 1863 amounted to 18 098 cows and
54 459 buffaloes In the year 1864 many cattle are sad to have died
1 this district, and m the Palamau Sub division of the Lobardaga
Dustrict, where the disease called sitlak (rinderpest) 15 said always to
prevail, “ it increased toar * R remet e
{apparently a more virule -
disease) co-existed Dis b -
extent , but 1n Palamau
“*continued with very | .
bhum was visited severel
22,000 The disease seems to have spread over the greater portion of
the distict  Matak and Rhura are said to have been prevalent m
the Dustrict of Hazaribagh during this year, but the particular locah-
tes visited are not specified , and in Singbhum nnderpest 1 stated to

O. 551-504. ~
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have been very prevalent in the distnct A graphic description of the
disease 1s given by the Deputy Commussioner, Dr W H Hayes

No record extsts of cattle disease 1n the Division n the years 1867
and 1868, but this, most probably, 1s owing rather ta an’absence of
ingury than to an absente of disease

‘Towards the end of the year 1869 basanfo broke out i Purula,
and 10 the Parganas and Simlapal n the Manbt
Distrct, and very widely n the Hazar{bagh Distict  Cases appear
also to have been observed here and there in Singbbum A very
severe outbreak of matah 15 veported to have existed wn the Palamau
Sub-division of the Lohardaga District  The disease commenced
February and lasted ull June, and caused a mortality estimated at
from 10,000 to 15 000 head of cattle Another disease, not named, characs
tensed by watery purging, vomiting, 1nd death in a few hours, exactly
resembling cholera, 1s also reported to have been prevalent Small pox
prevailed among men simultaneously with ma#iz among cattle [he
officer reporting upon this outbreak ‘states that cattle disease (matah)
pr:\asllétd m the sub dwision during cach of the five years preced
mg 1869

Th

e and Hazar houtbreak d to attract attention
during the early months of the year 187¢, but 1he disease oid not spread
widely A few cases were from time to time brought to notice in the
Singbhum District but the Commussioner writing 1n September, reported
that the Divis on was free of disease

1n 1836, Or K. Mackinnon, then Civil Surgeon of Tirhut in reply to
1. EECENE LA ~ ¢ e of the

. . T'ihut, m

- wrram i

. allages 1n

the Bhabua Sub division, whose evidence was recorded by the Com-

misston onlthe oceasion of their vigt to that locality an June 1870, was to
AR - f '

from about 30 or 40 years, and mertions that the natives of the district

assert that these d seases, as well as cholera, come from Bengal  Mr Hope,

the Collector of Behar, wniting in 1864 states that small pox attacks cattle

in that distnict every year, or every other year, most violently * at the

conclusion of the hot weather and beginning’of the rams’  Mr J J Grey

Cul]zsxor of Sarun, discovers in lh: same year that maiah 1s frequently
. ol it tR Rl N W Pl R

0. 551-594.
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PER—
PATNA Mr A.d Elliott, Collector of Tirhoot, mentions that 40 or So bullocks
DIVISION PR R A 1859
Historieat . - ty bad m the south east of the
e
{881, - . - the pr.evalenc‘e of :.-'aulf :i_nsg‘ve,
1862 ) . . e
4
e
herd will be saved  Mr J Burks of the Pusa Stud, describes the symp
toms of a disease which attacked the depdt bullocks in this year, which
- e
1889 '
had recently been very destructive wn the adjomning district, and strongly
advocates the employment of karé nmack for is treatment In the
eastern part of the same district matak was severe in March and  June,
and one catt] » Mr Curtis, of R lah, lost nearly athied of his
stack, another, Khagges Ramsan Ally, lost upwards of & hundred head
of cattle The symptoms related by Mr J. J Grey, the Collector, are
most charactenstic of rindecpest  In another letter writlen in February
1864 Mr Grey states that the disease “‘last year seems chiefly to have
attacked buffaloes > Mr A, J Eiliot, Collector of Tirhoot, reparts 1n April
1864 that * last year gut{ appears to have been extremely prevalent n
the north of the district ”  Foot and mouth disease attacked, in the rains
of 1863, the cattle of the Pusa Stud
1e04 fe @R camacdc nf shamma alacan ~f A camcn nra mora n margus and
11n the
. “ maitah
o 9 he same
L Y i dam Nma Tad fa T e amd
1865
. -
1868 Ry ta - D yae - QAR a3
1,822 to have died
1867, From July to December 1867 both gutiand khura (rinderpest and
Pl i H

the Rhotasand Chamnpur Pargaras
" beemmgor:cd from the Chatnpur
. o have been attarked w th mat /i

0. 551-594.
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From September to December 1863 sil 1 is reported to have prevailed | PATNA
in the Rhotas and Sasscram Parganas of Shahabad. In Sarun 4129 DIFISION.
wta mmieied L ala anlea tn hare been attacked with matak, and

. . . ed to be dying out in the Bhabua 1888,
. '* wasagam heard of in the Rhotas| gg00
B e e LI 2.

Mistertes)
Sketeh,

also cattle disease prerailed mn the montn o1 Januaty, ut Maun‘umm
rinderpest broke out 1n March at the station of Dinapur among some
cattle which had been bought n February at the Lﬂerhampur farr. In
- . e - P A -

. t o,

pus sape

vevail w several villages of the Paina District, but in a very Scattered
L i L
disease prevaied in .
ganas  In Tirhut .
from the Khajol v it

e

BHAGA
' ' DIVISIL&ER

ILCIOSely PEsemiu s LIe  €PUULL  Lusitiueu Uy w e bl Utner | -
reporters confirm the truth of this remark, and the periodical appearance
of murrain 10 various parts of the Division at intervals of one or more
years1s a well understood and achnowledged fact, whie data are
wanting to determine when this periodical prevalence first commenced
“The ewidence obtained by the Commussion in several villages around
Purneah, proves that the appearance of disease stretches beyond the
recollection of kning men
e inquines made by order of the Government of Bengalin 186
chiced the fact that chechack or small-pox nas a wellknonn disease
war e -

.. 1264,

thewr several villages  This practice prevails very extensively tn India— |
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PATNA
DIVISION

Historleal
Sketch
1859
1861,

1862

1863

1864

1865

1866

1887,

Mr A.d Ellott Collector of Tirhoot, mentions that 40 or 50 bullocks
died of gufrn a factory in his district 1n 1859

n 1801 matak1s said to have bren very bad in the south east of the
Dustrict < f Saran

.0k v . . sl o Gan Al el o alamen af asitla A anca

herd will be saved Mr J Burke of the Pusa Stud, describes the symp
toms of a disease which attacked the depdt bullocksn this year, which
S - T ey R

. . B -
" e
had recently been very destructive 1n the adjoning distiict, and strongly
advocates the employment of karé nfmack for its treatment In the
eastern part of the same district mafah was severe in March and  June,
and one eattl , Mr Burtis, of Ramcolah, lost nearly athird of his
stock, another, Khaggee Ramsan Ally, lost upwards of 3 hundred head
of cattle The symptoms related by Mr J J Groy, the Collector, are
most characteristic of rinderpest  [n another letter written in February
1864 Mr Grey states that the disease “last year seems chefly to have
attacked buffaloes” Mr A J. Elliot, Collector of Tirhoot, reports in Apnil
1864 that *“ last year guti appears to have been extremely prevalent in
the north of the district »  Foot and mouth disease attacked, tn the rams
of 1863, the cattle of the Pusa Stud
Yo ©R4 camacdn af eha man Alam n ~f A canca qea mnrs n merous and
110 the
: “niitah
he same
L Saaie

master, D napur, states that diseaseexisted 1n that station «n March 1864,
and was carrying off large pumbers He asserts that the murrainis
=f o andTaian bae Reml e teme of beeemanpathic treatment

=m to have flagged,
snal villages of the
. - to have been vistted

Gutl continued to prevail in a scattered way 1n Buxar 1866 and
dakuha 10 Dinapur 'In the Sewan Sub division of Sarun, mata) and
e . iy E - e

From July to December 1867 both gut{and khura (nnderpest and
o e - *'  the Rhotasand Chainpur Parganas
been imported from the Chanpur

0 o have been attack=d wth mat 4
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ingly <c'ected some cows suffering under this maldy, clothed them in Réllvsgx‘élu“
blankets, and reroving the crusts which he fourd developed on the

udder onthe gth ard 10th davs of the dxseasc,‘uscd\hcwlomccmm “L‘ﬁ:{é%“
PORT PR SR ) S . a tn .

H . sble discorery,’ makes
This sagacious physi-
- N - le of the cow was not
used 1nstead of the erust, and remarhs thatthe stagesol progressof the
peck were nnﬂl"mlllulcl) de<crxb5d We now }non‘ that i the caser

been accustomed to the mcre siolent mamfestations of varwlousinocus
lation. In Caleutta the lymph soon became mixed up with that hitherto
n use, and there 1s an absence of accurate detail as to s behaviour and
results i otber places. It was, no doubt, soon superseded by the
regular suppl\y Ard 1t does not appear (hal, with the exception of the
unfortunate Sylhet expenments, anv effort was mide at Murshidabad
oreltenhere to repeat Dr Macpherson's practice.

‘The following préais of Dr Macpherson’s proceedirgsis extracted from
the “ Transoctions of the Mehcal and Physical Socrety of Calentta,” in
which these and other interesting papers receined by the Medical Board on
this subject are printed t—

. “am
. PRI
' - . 2 . '
Ya - . PRI
- [} .
2 .
at a y
. L ' . a
- B - . . . - . .
P . . - 2 LI
. - -
. . a s . - -
. . o [ ' .
» o - . - . S m P
EE - - .
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RAISHARYE | guti; and on the 24th of Aygust ] w?smfu.rmed hat several cows Selonqmg toa
Historleal - . . . - P - . i
Sketch . .
Symptoms. - . -
.. . . - .
Comparisan " - . .0 ) .
with cow pox . .
Inoctlation . . .
of ehfldren - B .
Effects . . .
Protectives ) . .
TiESS .
1838 The discase mafah again broke out severely 1 Murshidabad in
Aprid 1833 The experiments above described were again tried, but
Or Macpherson failed to obtan pustules The mortality among cattle uas
eat A child was incculated from a pustule on the odder of a cow
hight inflammation of the arm ensued on the 4th and 5th days—no other
result There was no comcident small pox among men, and no other
ammals were affected
1834 L) . . PR T
1835, -

1850
1840-64
1864

There now ensues a blank of 21 years in the history of cattle disease
sn this Division, but there 1s a distinct statement 1n a letter written by
Mr R T Scoft, s M—m T P e a1 e
* small pox
8 years befor .- . - - .
the same dist -
and has beer - - . . -

0. 551-504.
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Plagoe Commission, 1871, (T Fearey 1 ooxny.
— —_ - ——
1854 more careful inquines wete made ngzrdmg‘u-x'g & wram,

8 e Berrawyg
\

: FASE 2
. . ) ' K vt pwnead
" ' v . . Saeen
LT T ' o
PREYE - . .
LN . o
.' - a . - . ) -..I .
b .ot o '_' .. o ey
e 0 IR A had sl
- P o . v oon.
' " . . v 1 anened 1o
basanto occurs at intervals of

. =" In Ra.

2 to 4 years, In lact, the uwg"::‘?,‘l
everywhere told 1 nearly the same words, .a_nd s burden 13 sumemeq
up 17 the expressions * periodical prevalence” and “ great Mortaly
and 1t 15 curious to observe here what1s equally evident in other places,
namely, tkat men, such as agents of estates, zamindars, ete, who Gheay
a more intmate acquaintance with the rural fe of India, fay a greater
emptasis upon this matter  The expenence of the Commisyion huy
abundantly asﬁrmed lhe‘trulh of thns‘abservmon, ar:d sh?v\n that, unlpsy

L
sssiotiel, Mt 1 ey Lo tivy we b b w3 v gy Sues, on the) IS8,
© g,

better understodd, that there 15 a tendency to doubt the propriety of
calling them small pox This leaL!ure 1lu‘s|raied " Me,

Very well

A lnmen =

s
upon here,

|
0. 551-594.
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RAJSHAHYE
DIVISION

Historieal
Sketch
1868,

1889
1870

NEPAL.
Letter from
X3
‘Wright.

Two elaborate statements recesved from the distncts of Rungpur and
Dinajpur, showing the prevalence of cattle disease i each Police
Diviston of these districts, evidence the wide prevalence of basanto and
other diseases during this year, 1868 It appears also from a letter
written by H C Wake, Esq, G B, Deputy Commiscioner of Darjeeling, 1n
Lune 1863, that the cattle of these districts are driven to graze i Lhe

v ’ ~ - ‘es, as 1n
keeping
. try from
15 disease
‘i = m free
association with each other, ar
return to therr several villages,
1s thus carried to places wher
these circumstances 1t 1s probat
escape being attacked with the disease, and they thus acquire o protec-
tton which accounts for only a certain provortion of stock being 1n any
one season seised with the disease  In 1869 disease continued to prevail
extensively 1n Rungpur and Dinajpur, it also broke out in Bogra
and Rajshahye in November, and m Murshidabad m December, This
latter outbreak has continued to prevail and spread throughout this
district up to the end of December 1870,

The localities principally affected have been in the Sadar and Jungi~
pur Sub divisions

In Rajshahye also reports of a severe outbreak of basanto were
recetved in June from the Nattore Sub division

In the district of Bogra the disease of 1869 continued 1o prevail
during the montbs of January and February, and i the Dinajpur
Dustrict reports received in Apnl showed that the disease was ‘shll
prevaling extenstvely, 678 head of cattle being noted as still ill when the
tnvestigation was made

NEPAL

PrevaiLInGg Diseases ov CaTTLE

The following note on this subject has been communicated by Dr
D Wright, R Surgeon at d 1t confirms the ewidence
recorded at Darjeehing with regard to Thibet, showing that murramns
are common occurrences on these hills, and, moreover, adds another
link to the chain of evidence which proves that the Tarai s a “home” of
cattle plagues

“The diseases of the tattle here are six m number —

1 —Sore mouth —The ammal 1s unable to graze, and saliva and
frcth flow from the mouth  The disease 1s infectious In the
first ‘
that . . '
the

2 —Foot .
et

0. 551-504.
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there 1s merely watery diarrhera, then ganya, salt, and gur are| NEPAL.
given duly in equal parts along with some rice.  1he dose of the | pistorieat
tnixture given 13 one tola werght, Skeith
4§ —Khun ka biman, $lood disease —The symptoms are,—latulency
and constipation, retention of urine, staring coat, and dmuFmg
ears The only treatment adopted i3 to gie the animal the
uymodaor pwain plantto eat, which produces a discharge of
unne and dung
§.—Fevey —This 15 considered a fatal discase, and there 1s no treat.
ment for it Buffaloes when attacked by fever are frequently
bathed 1n a tank or nser, and generally recover
6 —Latarrh —The treatment for ths 1s the same as for murrain,

“The 1nfectious diseases are generally brought into the valley by the
herds of buffaloes and caitle that come from the Tara: and Bhutan

e LA g LN fo v - ~a

¢ The foot and mouth disease was prevalent duning the past year, but
Just now the valley 1s free from disease*”

In this, as 1n other Divis ons no precise date can be assigned tothe first COOCH
appearance of musrain amang cattle, and the ofhcials and inhabitants | pRSHAL
concur in asserting that plagues of various kinds have been of frequent
occurrence, and that these accurrences extend beyond the recollection of
the present generation

On this subject, Baboo Goonabhi Ram Burooah, Extra Assistant Com-
missioner of Gowalparah, writes,—* T'he oldest of men hving cannot

‘ - rease of
spread
65, and | 185162,
. but
' ner of 1860

Darjeeling, mentions that 1n 1860 there was a great deal of loss of eattle
from disease i the hills, and that it appears to have been mported from 1961,
below (the Tarai) Surgeon d. € Coflins wriing in 1861 states that during
the time that preparatious were being made for the Sihium Campaign in
1861, a very fatal disease broke out among the Commissarat cattle
employed n brnging up stores from the plams This outbreak was
t}\escube:i_ by several witnesses (Sivtum men) examuned by the Cadtle

, -
ruminants

Rinderpest 1s stated by Mr Waka to have been prevalent mn the Tara; 1863,
1 1863  He also mentions that numbers of cattle of all kinds died of the

0. 551-504.
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coocH
BEHAR
DIVISION
Historleal
Sketeh
1864,

1865,

1866,

1868-69,

1870,

same disease Most of these came during the cold weather to graze,
returmng to Rangpur, Purneah, and Dinajpur at the commencement
of the ramns  The next r ~~= ~F et - - i the evie
dence of Mr. John White ¢ Maldram,
about 4 mules on the \ cha named
Ramprost oxned 150 heaa ot cattle, ana lost them alt frem a kind of
dysentery, They passed blood, and the intertor of the rectum was seen
tobe of a dark, bloody, liver colour “these cattle had no sore feet *
Mr. Herrold, Manager of the Bullock Transit Train, finding that plain
cattle did not stand hull wja;k, sent wmen early Jn, November 865 to
Hohaata Ealov orL ) -

the Duars and Cooch Behar, and that 1n the Eastern Duars it proved
very fatal last year (1865) The Deputy Commussioner of the Duars
reported that the carcasses of diseased cattle were to be seenin every
village, and no precautions were taken to remove dead bodies

Mp U =ndo =41 mmas S d . 104K Ua [SE IR

purchas
and mc
them .

- «he carteroad spreading
draught cattle, several
“ IY natives tn the vicint!

of the cart road lost thewr buffaloes and cows 1 believe this disease is
very common in Nepal, natives call the disease dosalsn—plague ” The
Dareeling Mumcipality now taok over chacge of the train lately un ler
Mr Herrold s management, and at the depdt at Sonada 2 greit manv
cattle died—in fact, so many, that the train was closed for a time.
Mr.d Whits who had charge of this depét, states that all the cattle
. v oMo lisease had

prevailed

= severe in

Gt et @ o & 1 . ta et e Sukat
< €evious-
1 - . b _an
o . Kur-
< - sion

€ s€,
mortality was found to be very grest on account of the contractors
Lo amim ark thae amle afas eln basmme affa 4 3 o wdan £om

. Q. 551-594.
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The «tatistics furmshed by the Police are as follows : gooen
DIVISION.
Local ty. Attacked. Died, Historfeat
Sketch,
Darjeeling . . . . . 137 28
hurseong . . . . . 333 140
Mateagarh . . . 323
- S t7
Phansigach &+ . . 43 2
ToTaL . 88t 187

The mortality 1s about 21_per cent, rather less than a mean between
the rates ascertained by the Commission to prevail amongst the cattle of
contractors and private ow ners.

W _Gordon Young, Esq, Commissioner of Chittagong, wriling i Janu- | CHITTAGONG
ary 1364, states that in the district of Noakhal cattie murramn freqdently .
appears 1n September and October, and that m Tippera “1t has been 1884
for marg' years past very destructive among the cattle »

In Chittagong, * where cattle are not numerous, no such murrain has
apparently ever prevaled” The disease 1s called dasanto and

urrarera

In Tipperah disease (matah, sitala or Easants) prevailed throughout 1865
the district, and in July and August attacked the cattle of the sudder
station Comuaullah he detail of symptoms leaves no doubt that it was
finderpest.

Runderpest _continued to prevail very extensively 1n the district up to 1868,
the month of September 1866 The mortahty appears o have been very 1888
great, and type of the disease virulent,

No record of the year 1867 has been furnrshed, but 1n 1868 rinderpect 1269,

18 said to have been very prevalent throughout the district of Tippera, 1870.

and caused a mortality of 3,000 or 4,000

The disease continued to spring up m different focalities throughout
Tippera, and the mortality 1s thought to have been even greater
lhan;n l§58 The‘dlslrml of Noakhalt vas also this year severely
vaited and Ranamin fe A VRS enmactad o v _Ne

apur auv du § ulitve W0 Le LIAE LIE uisedse LUMES dna goes, IS
virulent and mild at intervals sn most distrrcts **

In November areport was recaved from Txpgera that gut{ (small-
poxY) prevailed n man Hamor ~F tha Qiasam B 0o a900 .
teport, dated - - .
after 169 catl - -
nformed that .
cattle had died

Mr. Raban, Ma,glslrah: of Chittagong, rla:ported, on the 17th October,
that pox’’ was p Il m the Ch Dustrict, having
broken o3t In September 107 cattle had died among 130 attached in a
, stock of 750 head
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ASSAB Subsequently, no disease sas reported to prevail in the district, but
DIVISION. this was afternards explained to refer to the town of Chittagong This
Histortcal division was nat usited by the Commission, because the reports received
Sketen, were too ndefinite to undertake a lung and expensne jourpey vpon, but

1787

1818

1825

the papers appended to this summary will conclustvely prove that the
same diseases affect cattle 1 the districts of the Diwision,” very much 1n
the same manner as they do elsewhere in Bengal,

1t 15 certain from the oral tesimony of several mhabitants of Assam,
obtained b{ the Commssion on the occasion of therr visit to that
province, that cattle discase prevailed there presious to the British
occupation  This event dates from 1821, when Assam and its Depen-
dencies were annexed to the British termtories duning the first Burmese
war They were formally ceded bv the Burmese by the treaty dated
24th February 1826 The ceded terntory was attached to the Commis-
sionership of the North Eastand P~~~ & e @acitns e o of 11 o
Assam (the Districts of Lakhu
and Matack) was placed under
tngh, but 1n corsequence of
adequately for the protection - - f
mhabitants, and in consequerce & su w « 5 NLY i W LClull L € supy
lated trebute, the ternitory was resumed 1n 1838 ~ After resumption it was
admimstered by the Goverpment of India in the Political Department,
through the Commissioner of Assam and Goverpor General s Agent,
North Eastern Frontier, till 18,0 when by a proclamation, dated gist
July, it was annexed to Bengal™ The carflest murram of which mforma-
tion could be obtained was that which occarred in the District of Sib-
sagar 1n the year 1722, Sicabda (17g97) This fact was communi-
cated to the Commussion by Baby Mohun Chunder Buraozh, Munsif of
Dibrughar, ho had heard the circumstance mentioned by his father.

Veterinary Surgeon Farrell writes in his report, dated the 2nd Apni
1870, astollows — *1 came across an old Gossamn who produced a book
wnitten 1n the Assamese character, and read from it that in the year
1818 the i"urmese nvaded the country with a large army and that soon
after therr 1rrinal in Assam a great plague broke cut amongst the army
cattle and destroyed them all, spread into the country, and committed
similar_devastation *  The next notice of murram 15 by Major Thomas
Lamb, Deputy Commussioner of Darrang, who states that the hrst plague
Lnown in that district occurred 1n 1825, but that no detailed account
of it 15 procurable A twitness, Mohun Gossain, deposed that mucran
existed in the district of Rangpur or Sibsagar 10 or 12 years befare
the Englsh took over the government of that district (1833)  Anather
witness, Gunga Nath Nath, Munef and Subotdinate Judge of Gauhat,
while informing the Comnussion that a plague prevaded n Tezpur in
1843, said that tus father, then a man of 50, told him that a simitar
plague had presaled wlen e was a young manof 28 or 30 This
again gwves the vear 1824 or 1926 gle alco stated that befote the
Briush rule there was no regular commumecation be ween Assam and

engal  The only catde that ever came inta the country nere 3 few sent
to the Assam Rajah by the Rajabs of Goalpara and Cooch Behar in
the shape of buff1loes Another witness, Hood Gossain, aged 65, a
res dent of Lahowl, District Lakhimpur and a Government pensioner,
told the Commission thit caitle plague had occurred 1n the yerr 1830
or 183t The next outbreak of « hich there 15 any record or recollection
1s that which took place tn Darrang and Kamrup in 1848, 1840, and
15,0 The murran at Tezpur was witnessed by Colonet R. Campbells
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whosays:—*In 1849 and 1830 plague attacked cattle at Tezpur, and | HASSAN
: ™ 5

so man) cattle died that 1t was found impossible to remove them
18,z and 1853 a severe murrain prevailed throughout Assam Mr, Grote,
Secretary to the Board of Revenue, estimates the total mortality at
120,c00 cattle. The symptoms and post mortem appearances of this
plague were carefully described by Drs. Long and Maclean in_ the
Fournal of the Agricidtural and Horticultural Society, Volume XIlI,
page 270 The disease s said by Dr, Maclean to have commenced
in Kamrup in 1852, and gradually to have worked up the valley
through Nowgong and Sibsagar to Lakhimpur  The Revd E H.
Higgs, 2 resident of Dibrughar, carefully studied the disease 1in that
station in 1854 and 1855 He states that it was imparted {rom Golaghat
by a,detachment of sepoys rejorming their torps at Dibrughar. He
also states that at that tme the” natives informed him that the district
was wisited by murram every 20 years, arnd that since 2855 1t has
presailed more or less every vear throughout the district

In 1864 the Commxs‘wﬂt‘r of A’ssam regarteg upon the sub]t(‘:_l of c;mle
O SbaiA o u i DUl i Bt e S

N

was great moriahty among catile From Kamrup the following report
was received by the Lommissioner .—“A eattle murrawn, apparently
similar 10 that d in the correspond * (Madras) ' has been
known tn this distnict dunng the past eight years (18,6 64) in ti ¢ months
of April and May and Seplember and October *  Cattle murram visited
the Listrict of ‘Darrang 0 the years 186o, 1861, and 1862, and the
A - r s - ere those
that one

tre Sib.

attacked,

with the

rinderpest

- - aks have

. a Planter

of Mungledat, Darrang, mentioned that during the monsoon of 1864
foot and mouth disease prevailed in the district, and Mr Driberg states
that this dicease 1s very ¢rmmon 1n that distnet, but seldom  fatal
Colonel Agnew's general conclusion in 1864 was, that disease had prevail-
edin different districts of the province at various intervals within the
last 10 years  Colonel Hopkinspn, wrting in August 1866, states that in

the Khasia Hlls, and notably at Cherrapun)f and 1its vicimty, a
cattle disease was prevalent in August 1865, and showed itself to be very
fatal No reports of any epizwouc diseass among cattle had been
receved by him from the other districts since 1804

Captam John Gregory informed the Commussion that there was mutram
among Cattle in Nowgong in October and November 1866 A viclent
oatbreah of cattte murrain took place in the western portion of the{
Darrapg Disteict, more parllcuhrl‘;' 1n the Sub division of Mungledar
11867 The disease commenced in Apnl and subsided 1n September

0. 551-504.
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whosays:—*In 1349 and 18,0 plague attacked cattle at Tezpur, and | pAISA
so many cattle died that 1t was found smpossible to remove them * In
1852 and 1853 a severe murram prevatled throughout Assam Mr. Grote, | Historleat
Secretaty to_the Board of Revenue, estimates the total mortality at
120,00 cattle The symptoms and post moréem appearances of this {55?,
plague were carefully described by Drs Long and Maclean in_ the St
Fournal of the Agricultural and Horkicultural Society, Volume X1,
page 270 The disease 1s said by Dr. Maclean to have commenced
in- Kamrup in 1852, andsgradua]ly to have worked up the vallev
through Nowgong and Sibsagar to Lakhwmpur The Revd E H
. . 1854
. | asss
was visited by murram every 20 jyears, and that since 1855 it has
prevailed more or less every vear throughout ll:: district . R
AN '~ LA St v .
N
1£54,
similar to that_fentioned m the correspondence * (Madras) * has been
P P i N . v
1860
. 1861,
. 1862
L e Mr J D Campbell, a Tea Planter
. that during the monsoon of 1864 1884
the district, and Mr Driberg states
. 1 that distnct but seldom faral
Colonel Agnew's general conclusion in 3864 was that disease had prevail-
ed in different districts of the province at vanous intervals within the
last 10 years  Colonel Hopkinson, writing 1n August 1866 states that in
the Khasta Hills, and notibly at Cherrapunif and s viciuty, a
cattle disease was prevalent mn August 1864, and showed itself to be very 1885
fatal No reports of any epizvotic diseass among cattle had been
received by him from the ather districts since 1804
Captain John Gregory informed the Commussion that there was murram 886,
among cattle in Nowgong in October and November 1866 A vielent
outbreak of catile murran took place n the western portion of the
Darrang Disteict, more particulaely i the Sub division of Mungledar
m {867~ The disense - + * - 1867

The 1oss according . AL
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SSAM
DIAVISIGN

Historlcal
Sketch
1868

1869
1870

PROVINCE
OF QUDH

In 1868 severe murrain broke out in Kamrup ~ The disease appeared
with great sevenity 1n Apnl, May,and June, and aflected not only cattle,
but also sheep, goats, pigs, and wild ammals Dr Purves’ description
of the disease leaves no doubt that 1t was rinderpest It also prevailed at
the same time in the Khasia Hills, and spread gradually wto Central
and Upper Ams'sam, namely nto No’\\gang. Snbsag_.?l:, D.,arrang and

Lakhimpur y the Com-
mssioner and . during the
years 1869 anc districts of
the Division N akhimpur 1n

March 1869 by a batch of Bengalt buffaloes passing through the villages
of Narampur and Bangfang near the Dikrang tiver One of these
buftaloes d ed of murrain ¢lose to the camp of the Deputy Comuissioner
The disease spread throwgh the sub-division during ~the succeeding
months before 1t had appeared 1n the southern part of the district  The
introduction of the disease 1nto Dibrughar and 1ts vicimity was precisely
simitar to the mode 1n which 1t was mported 1n 1851, namely bya
detachment of sepoys rejoiing the head guarters of the 42nd Assam
Light Infantry from Golaghat, where the disease was raging  This
happened 1n June 1809 This Utvision was visied by the Commuss on
m Eeanuary and February An hospital was established near Dibrughar
and systeatic operations conducted A large mass of mformauon was

gradually dred out, and from the December reports 1t appeared that only
a few scattered cases were occurring
ThaDen wmn €0 st n 2. a4 mmand amnla ne thee

distinct 1nstances of plague—in 1840, 1850, and 1859-—were mentoned
ere, as_elsewhere, there are a great vanety of cattle diseases hnown
underdlﬂeren'k vernacular names, and itis dllﬁcu|“ from the confused

-d foot and

. known by
" - A . « burei, etc,
- . £ premised

" - " wision wall

Srrarur Daviston,

This Division forms the north western part of the Province, ard
comprisesthe Distncts of Hurdus, Sitapur, and Kheré.

0. 551-594.



Ledger, 51
Plague Commssion, 1875, (H T. Pease) OXEN
It aprears from informaton supplied by Messrs Carnegy and Foy, who | SITAPUR
hold lang in the northern part of the District of Kheri, that murrams | DIVISION
are frequently prevalent in the breeding tracts of the Nepal Taral | Historieat
Mr, Carnegy states that 1n 1361 a plague among cattle prevailed, and, [ Sketch
writing in 1870 he says that cattle disease existed annually during the 1861
st eight years in the neghbourhood of his estate Cartle are here
ﬁrded in the same way as in the Darjeeling and Kumaun Tara, and
TEratn b Alea e ame Al ~ea amt hnme Anm @ A nen sha <lyng
when the of
Nepal * 1on
obtained ige
253) )
In® neoe was reported to exist in the 1867,
Distric were dying in the villages of
the dis sody purging and in some
cases e made to segregate and
cattle were ordered mof fo be smpounded, 1n case disease might be
spread ! - e P
the Cin .
et
gf this
notes t
INquIcy rad beeN Mdae, dnd he wds SUIULK WILlD TN HUILDEL 01 Bhelewls
of zattle Iying near them
- P ‘ . a
€Xi5L LIE FLALGUT G SedSE SELIns WU 14Ve U Bl VUL UL LLLLl b, L Waa
called murys,—an indefimte term applied to any disease with much
mortality,
. -~ ‘ *  Khen District 1n 1867
. at murrain did  prevail
ctober
H cattle diseases prevail 1868
It 1sevident fromthe
considerable mortality
the d flerent diseases
Cattle disease greva\lgd in the Sandila Tahsil of the Dustrict of
Hardut in September 1869 having spread thithet from the Mull:abad
Taks] of the Lucknow Distnct across the Gumtf river, The disease
abated 1n October
In 1870 murramn seems to have prevailed in all the districts of the Dovi- 1870

son It broke out mn Kheri and Sttapur i April, and periodical returns
were recenned from these districts from July to December, showing that
cons derable losses of stock occurred These returns are given ina sum.
mary form in the sequel, [n Hardui disease broke out m August 1870
Tw6 forms of disease are descrbed by Dr McReddie,~barrf, under which
name he describes the symptoms of uinderpest, and Rhera ar faot znd
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FAIZABAD | mouth disease  Fuity two cattle had died on the 30th of September of
DIVISION P
153 attacked tn a stack of 775, or 7 percent of stock and 34 per cent. of
Historleal attacked.
Sketeh
Farzagap Diviston,
This Dwnsion forms the notth eastern patt of the Province and com-
—_— L A T . b - .
" -prevatled
- t are those
1867 ures were
. idto have
. . d to the
1870 ) \bad, and
district,
the losses were however small [ he figures given are as fallons —~—
No Neo N,
Place Stock | atcacked | VO A8 | ocoyered |seil s
Sunkhers . 106 29 7 12 .
Gurdaspur . 6o 18 4 1z
Nasirpur PR B 1 16 100 4 1z
ToTtaL 30 161 121 16 24

This gives a mortahity of 4o percent of stock and 75 per cent of
attacked  The symptoms assigned are those usually gnen—bloody
purging, etc

In October of this year, the widespreid prevalence of cattle mucrawn
wasreported from Bahraich The diseases prevaling were called khang
and gatarua—hoof and throat disease The symptoms assigned to
the latter were so anomalous and suspwious that an inquiry was made
asto whether cattle poisoning may not have been the cause of the deaths
assigned to gatarua This was, however, answered 1n the negative
The figures given i the reports received are as follows s—

No | No No | No
Place 5.k Luttacked | died |recovered {stillu | REMARKS
Pyagpur ana Puch [ 216 | 181 8 [ 12 [ Khomg
derore -
Chtamiwor . ) om M ® 39 | Rhang  and
£gatarxa
Glantie . 01| 23 3 3 | Ditte”  quten
Matabae . . EX13 55 45 31
§seyanatwan 455 194 79 28 Ditto dtto.
87 | Ahang,
Totat o 8| 6y a0 | a8 161
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The o ~dnsbosafeam L1~ = nf eeper cent of stock (takine
. . ent of attacked, 3z cases
- printed below that 1,073

ent)m 47 willages of the
nt) mn 219 villages of the
Nanpara Tahsit Though the foregoing information is stbject to doubt
as regards the type of the disease which prevailed, it is valuable as
showing that great mortality took place in the distoct from murrain
No information has been recewved from the District of Gonda

Rar Barezr Divistoy

This Disision forms the south eastern part of the Province and com-
prises the Districts of Rar Barels, Partabgarh, and Sultonpur

A return was teceived from Rai Bareh dated the 14th Apnl 1870,

in which 12 diseases of cattle are named and the statistics of to years

given  The cattle diseases named are

¥ Rhura—hoof d sease marginally put dowr Rinderpest
2 Ghurka—throat swelliog appears to be known as haigr, and
a
% Bitharu—swelling of the jaws. foot and mouth disease as khura,
§ Kharist—itch for the rest it 1s impossible to identify
© Ba ruck—swell ng of stomach them accurately The figures given
7 Chahan—bleed ng of the nose are as follows —In a stock of 20, 994,
8 Hagsa—cholera, 25003 were attacked (12 per cent),

9 Meduki—sores on the 1 p and 30 dred cent. of steck
Baghi—a sease of the bowels 934 died (g per ceat. of stec
1 Filigama—mocmsinthe somach A0 73 per cent of attacked) ~ Disease
ss said to have prevailed from June to

September 1n each year
No specific record of disease exists until July 1869 when a great

In the District of Sultanpur also, hulka or cholera broke out n
March 1859 in the Musafir Khana Pargana The staustics of ane
N onoand mea o am b b Sk, ST - dated 7th
cent ) and

extensively
arded from
time to time are given 1n a summary form below  Chaolera—no doubt
rinderpest—and foot and mouth disease are the two principal causes of
sichness and mortality mentioned

Luckrow Division

This Division forms the south western portion of the Province and
comprises  the Districts of Lucknmow, Unao, and Barabanks or
Durriabad

The first officzal report of cattle disease 1n this Divis on 1s from Unao
in June 1869 1he mortahty was very greatand general, 83 per cent
of the cattle attacked are sad tohave died The disease was called
sahurbad and smelling of the glands of the throat 1s the only symptom
mentioned  The oral evidence obtatned by the Commission sKow:‘d that
cattle disease prevailedn this Division long anterior to 1869 On the

0. 551-594.
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1859,

1859,

1870
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UCKNOW st of - - - ft te - == that
AIVISION, catile ) the
Historieal Sympte yand
Eketeh burial . atha
further report was submitted, showing that disease still grevmled mn
Pergunnahs Mulliabad and Mahonah, 34: cattle had died out of 770
attacked, or 443 The disease 1s said to haie died out1n November
In the districts both of Unao and Lucknow cattle plague continued
to prevad thraughout the year 1870 In the former, the early reports
concerned the Safipur Pargana, but duning the last half of the year
1870 misease seemed to have spread all over the district. The murram was
called farg2—cholera—~because purging was the most prominent symp
tom, but therecan be no doubt that rinderpest was the man cause of
5 Pt vt LR 1 mpe men mmemn mad the
cholera, dysentery or looseness, was spread widely over the district and
caused very matenial damage No information has been received from
the District of Barabanli
BENARES I n-
DIVISION

of murram in_the Listrict of Karnul of that Presidency, <nd enquinng
whether anything of the same sort had been observed within the jurisdics
tion of the Government of the North Western Provinces This letter
b -~ - © ' TMoard of
Isstoner
- should
r officer
Pearson,
on the

same subject.

In reply to this communication, the Sudder Board of Revenue suba
rmitted (2oth Apnl 1894) papers regarding cattle disease in Dera Dun,
_]h?\nslp and Lalatpur, \\E ch :nll be n‘?tlc:d hereafter, The reference
Y ns pan e an abem o.M

In June of the same year the C of Allahabad sut
to this” Government reports regarding cattle disease in the District of
Banda which were subsequently forwarded (e4th July) to the Governs
ment of India, and will be found in the same volume at pages 205—207
Meantime reports had been recenved by the Home Department
regarding cattle disease in the Hardu District of the Province of Qudh
in November 1267 (Selections, pages 194—1gg), Copies of these docus
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ments were fornarded to the Government of the North-Western Prov-
inces on the 8th february 186%, with a wiew to ascertam whether a
simlar disease eusted 1n these Provinces, and whether the abundance
or othermise of salt had any effect upon the health of cattle This
question was referred to the Board of Revenue, who 1ssued a Circular,
Neo B, dated 27th Macch 1868, to all Collectors 1 his Circular ehated
replies from all the Collectors of these Provinces, which were summarised
by the Secretary on the 23rd July 1868 transmitted to the Local Gov
ernment on the 22nd July, and to the Supreme Government on the
13th August

These replies which are printed 1n the Selections (pages 208-216),
contamn for most districts the earliest extant records on the subject of the
aiseases of cattle 1n them, and will be frequently referred to in these
shetches  This account of the devel, of
murcain 1n these Provinces has been written here once for all, and w
Puraiibe RS P

cattle
il be

revealed the existence of cattle plague in the years 1849, 1855 1857,
and 1865
The Collect( -
whose symptom
a swollén appe
prevailed 1n ti
may have bee
to bave been
1n September and October 1869, tight d fferent cattle diseases are said
to be know n in this district
‘The Collector of Azimgarh also reports that a good deal of cattle
mortality dad occurred on the confines of the Fa zabad District  Itis
worthy of note here that as will be more fully shown in Appendix 4
~ ' Tiystrictin
een tn part
1 Collectors
\ . hisease had
occurred 1n Pargana 7amanea, on the Shahabad sde of the Ganges
which was investigated by a farner from the hairantad!s Stud, and
pronounc !
the year
Denares
(No< 17
the distr
1869 1 L
Benares .
the eust
Sudder .
At - b . . -
there doee e
consideral “ . -
termed b
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BENARES
DIVISION
Histarleal

Sketeh,

Tahsildars, and as a realt of these a vllla%e to-village inquiry nstituted  From
these inquirtes 1t appeared that the disease had broken out 1 October 1563 The
Tahsitdars had some difficulty 10 eliciting 1aformation from the people, hut they
found the symptoms of the disease to be,—hair standmg on cnd, ears drooping, 2
sticky sahva from the mouth, d stention of the stomach, freq 1ent purg ng—First of
vatery then of bloody discharges—and deathin from one to mue days after
attack ¥

The remedies ns*d by the people are speafied flu‘, the nind cf
kodha—a hind of g urd, —fomentation of the face with decaction of nim
and pujas_ The latter had been performed by chamars for money
vecetved The Tahsildars were inclined to believe that many of the deaths
were attnbutable to poisoning M Brodhurst goes on to say that on
the gth May he had seen cattle belonging to Rajzh Str Deonarlan Singh
suffering 4n the neighhourhood of Benares, from symptoms similar to those
above described ~ This he remarks could not be owing to poisonsng
because the chamars were not allowed to take the lides The Rajah had
lost 13 cattle 1n Benares, and the same dise1se had broken cut among
his cattle on an estate near Syadpur, in the Distnict of Ghazipur
‘The Rajah’s cattle were of superior breed and hived nnder good samitary
conditions, and sucrumbed to the disease, while the weaker and com-
paratively worthless were not atteched, or if attacked, recovered Cases
of cattle "po soning had been brought to hght m the distnict, and 27
personshad been p ' 1 ¢ o1 e b em L LT TS
the posonused 1 .
alleged chiefly from

few months ~ The .

ment at page 3}8.( -

rnbably exceeded one per cent of eusting stock  Proclamations had

cem  ~ A am = caroPay oLl sora
cat = . -

of

cat -
of March 1869 amongst a batch of caitle wh ch had been purchased at
the Kat Berhampur [awr, 1n the Shahabad District, on the 1oth of I'eb-
ruary, and marched to Benares, arnving there on the 18th, 13 days before
the disease broke out

Four cattle died on the 13th March these must have sckened some
g;i)s before The matter was reported to the Officer Commanding the

eliffar nevr Fram madam ps 2% o e 3 4 pmcn m tha Y —beao af

ibth of Apnt  They were inspected and found apparently healthy, and
housed with the remaiing cattle, disease however, broke out among
them on the 22nd, four days after theintroduction of the new cattle  The
disease died out on the 7th May after 27 had been attacked 1na stock of
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P P F K . Aad | BENARES
- o DIVISION,

. . . . Histerical
. i Sketoh.

the plague,

Attention was now diretted to ascertamn whether disease had existed
at thefar or along the road by which the cattle had marched It was
found that a similar disease had broken out among 130 cattle purchased
at the same faic and marched to Dinapur 10 died out of 30 attacked
Che Collector of Ghampur reported that a “contagious fever” had
prevaled among cattle 1n February anferprI!.alAtwo of the halting |

1
)

PR YTy T

A of diseasen the Benarcs]
mation from other districts

e was “very great loss of

., partiy to disease and

partly to poisoning “There can be no doubt that beth causes were in
operation The deaths were estimated by Mr Daniell, the Magistrate of
the District, at 12 ¢00 head, and 1t 15 very difficult to say how many were
due to one or other cause. The impression gasned by the Commussion
during their visit to this district was, that  disease was responsible for the
majority ol deathe, and that here, as 1n other parts, poisoning was
mant ad  adoo ER + cases of the
. all their losses |

. ; reported that ' 1870

poisoning were discovered, but the i3 estigations satisfied the Collector
that these were few in number, and even after stuingent arders for
burial were passed and enforced, deaths continued to oceur as before '
-—- -~ -~ - gnen m
ompanied |

udied the

ade, and evidence tahen, convinced them thit it was the same form of |
disease winch they had previously met with, namely, rnderpest, an

0. ss1-504.
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BE‘WSRES opmion 1n which Mr Lemon after reconsidening all the evidence upon
DIVISION | ype subject, concurred  The disease 1n tlus district appears to have died
Hlsslzn{lﬁal out about this time, and no subsequent reports were recetved The
etcl

ALLAHARAD
DIVISION,
1868,

District of i]aunpur was visited by the Commussion early m June, for the
purpose of ingning into the subjectof catile poisoming  Efforts were
made to discover the existence of disease, but without success  Cattle d s«
ease preraled 1 the Ghazipur Districtin July and August, but not tn a
severe degree, and seems to have been put a stop to by a heavy fall of
ram
The Magistrate of Azimgarh reports the prevalence of chechuck m
some tahsils of the district in Apn, May and June The information
given 1s meagre
In the Lisenict of Basti cattle disease 1s well known, and both ninder-
est, (bh 1wans, etc ) and foot and mouth dicease aresaid toewust 1
atter prevailed in Avgust towards the norch of the distrct Hoven
appears to_bea common disease in the district, caused by mproper

snely from March ko November
es of Parganas Kuntil, Chunar,
°r number of the willages bemn,
are called} sitlak, rangwa, and
. v P

what the other two names represent.

Inthe District of Gorackpur no official report of prevailing d sease
was received , but from a private letter recerved by a member of the
- Nsoase (ehang) and

atly  Other diseases
nperfect descriptions

% Division concerns
an outbreak i the Disinctof Banda n the year 1863, but the oral
testimony of the inhabitants of Hamrpur, Cawnpur, and Fatehpur,
ot tained by the Commission, 13 to the same effect here as elsewhere,

from time beyond memory,

- The Collector, Mr M Sandys,
* 1 died The disease broke

o over the district
L Loeaan 3 onao- el et 4

three other pargaras  Strct injunctions bid been issued to 1solate

all diseased animals and prevent communication Lhe dicease was

decliping
e e -4

L *« 7 describes the symptoms of

. - . * singtotake food or water,
ot surth day, liquid and bioody

N - - - nll the death of the anymal
- . - ome‘imes the fatal issue was

mute tapiu IO suceessiul treatment was known, the natnes giving
split gram soaked in water  Mr Bandys writes —“Since the outbreak

O. 551-594.
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t} e disease has appeared in g9 villigesin this district  The tota] number [ALLAHARAD
of cattle atacked has teen 6,536, and totzl number of deaths 3365, DIVISION.

nearly 50 per cent. therefore have recovered ™ ISIL“:“”‘
€teh,

He also describes hura, foot and mouth disease, which prevailed

y A d y Dr Ringer 15 appended, in which
sulphur fumigation 1s recommended ~ Dr Ringer had performed a post-
mor’em and found the mucoys much
congested.

The replies fornarded by Collectors to the Board of Revenue’s Cireu.
tar No B show tat no disease was hnown to exvist in the Districts
of Jaunpur, Fatehpur, and Cawnpur. From DBanda the information
above summansed 1s gnen Cattle disease prevailed in Pargana
Baraliof the Allahabad District and its neighbourhood 5 up to 2gth
Apr1 1563, 368 cattle had died. ) he symptoms described are— * loss of
zppetite, discharge from mouth and nose, and eruptions” Segregation
was recommended {n the Hamirpur Distnct a disease similar
to the Hardw disease had b oken out, but the mortahty was not

Thes - . R o

Bamurp
Thornhull gines a good account of the mufrain n reply to questtons
prop d b, f the North Western Proviaces
He states thatthe disease 1s always present in the distnict, but mare
* - ean tham athne Yo @Rn b enmee —ned towards the
pread all over
Symptoms are

- ~casion of their
nt of the disease 1n
. sequently forwarded

with the Comms-

The mortahty among cattle in the Jaunpur District was undoubtedly
very great, and was manly attributed "o poisoming, but there can be hLttle
doubt that both staryation and disease had much todo with it A good
summary of facts concerming loss of caitle in this district 1s_given in
Mr Crosthwaite's letter printed at page 362, ana much more will be found
n Appendix No 4. Banda appears to have been free from drsease
dunng 1869

Lt O SO B T T -

m Kiewl at 198
The District of Hamirpur was wisited by the Commis<ion tow ards
the end of April, and much valuable evidence was obtained regarding
P A N ' cases
Foot
aud to
also,

. . - ! past
" ereval

O. 551-594.
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AL}.VAglAgNAD ameng the Government cattle  The people were familtar_enough with
B the usual diseases of cattle, but no exact information regarding recent or
Historleal present disease could be ubtained
Sketeh From Fatehpur reports of an outbreak of disease early in March

were recerved 1n May 1he district was wisited on the 2tst of this month,
and many cases of ninderpest—deb{—were seen and evidence recorded
showin -
a tepo
this D
July a
recorde " .
this disease was
The Commussion also visited the Jaunpur Distrct early wmn June, i
A -~k - * t -'e there
| rmat on
re well
Jound

in August a report of the prevalence of murramn  the Pur and
Manjanpur Muzahs of Pargana Cheyal of the Allahabad District
was received A Natwve Doctor was deputed to investigate the nature
of the disease Subsequently disease was ascertained to exist in the
Karah Pargana, and on the 1st of September some cases were re
ported to have occurred in the Station of Allahabad It appears from
the reports received that both foot and mouth disease and rinderpest
prevailed sym ltaneously  The report of the Native Doctor refers un-
mstakeably to the latier, while the Polce Officer who investigated the
d sease deser bes the former  The last report from this district 15 dated
6th October The dsease was still gong on, but from the fact of no

L '

DIVISION N

many jea s '

1867 68 The reples to the Board s Circular B contain Lhe earliest information

on zhs subject Both i Malnpur: and Etzh cattle disease, srm‘ﬂar to
R ~

or fourth day  This 1s what the experience of the Commsston has taught
them to call ninderpest Goats and sheep are also said Lo have suffered
much  In Ftah the disease broke out 1bout the close of the ramns 1t
was considered contagious The loss was roughly estimated 1n the Etat
Tahel at five head per village Sheep and goats also d ed in numbers
In Agra, Etawah, Farackabad, and Muttra no cattle d scase had been
observed
The next offictal record of cattle d sease 1s a_teport fram the Farack-
abad District dated zist February 1870, From this paperit appears
that murrain had been prevalent in the district duning the two previous
55 v The gm0 LA * t=mortal ty noted was
20 - . some parts of the
. =y, the symptoms were
those of rinderpest.  On the 15th May the village in whch d'sease was

0. 551-594.

Bwme
3



Ledger. 61
Plague Commussion, 387t. (H T Pease) OXEN.
reported to exist was visited by the Commussion  Disease was found to Dl?l‘l;g%n
ext<t there and 1n many neighbouning villages and to have prevaled m
other adjoimng parts of the district ~ The people spoke of it as a familiar | Historleal
and frequent visitant Sketeh
AL e, e vt o_3 .38 a2 o -
- .
[
was told here as elsewhere
A report from the Distrct of Etah, dated 2oth August 1870, showed
that Bedun (nnderpest) was prevailing at thattime  Other diseases of
cattle—among them, foot and mouth disease—were said to be of yearly
prevalence
On the 16th of September the existence of a plague “of a wirulent
kind ** was reported  The symptoms assigned to 1t point to a severe form
of rinderpest
On the 18th of October the disease was abating  The mortality 15 put
downat 1,384,
No further report was recened {rom this distnct
The Collector of Mainpun reported 10 August that there was no
disease in his distnct
From Muttra a report was received i November to the effect that
cattle murram occurred (n thedistrict every year, but no specific information
astolocality and mortality was given  boot and mouth disease and
Jished
“larch | DIVRION
says,
. h are
t the
same 0
roved 1862
1 the
Both
ad
s - N ' tle together ,
as far nto
contained in
Ciccular B,
The Superintendent of Dera Dun reports that the disease prevailed in
1867 1n two villages, oncin Eastern and one in Western Dun. The same
1867,

s)m‘pmms are assigned and the ninie waka given Well-conditioned
cattle are said to be more hiable to attack  He states apam that the people
practise segregation
The Collector of Saharunpur reports that the cattle disease called
Tehails. Do of deaths sir, vorah, or rork had been *unusually
2,499

Saharumpur , . . " virulent ” 1n his district during the latter
E"'l{;‘; g 2269 part of the ramyseason The mortality
coban N 12,408  as by th
Pesband . 7’;00 as given by the Jahsildars 15 marginally
foul . 24876 N

PR

0. 551-504.
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MEERUT
DIVISION
Historieal

Sketch

1870

The Collector of Mazafernagar states that disease generally occurs
towards the close of the rams. The symptoms deseribed are those of
nndeépcdst In October 1867 about 1o per cent of the cattle of the dis-
trict die

cattle suffer fram * a spectes of influenza accompanied by diarrheea,”  The
Collector of Aligarh states that there has been no cattle disease m his
dustrict

‘The next series of reports regarding cattle diseases in this Division
was elicited by the circulars and quenes of the Commtssion  The districts
of Meerut, Bulandshahr, and Saharunpur were also wisited by the Come
mussion and much valuable information thus obtaine

In May 1870 the Collector of Meernt reported that foot and mouth
disease had prevaled wn March In June the Tahsidar of Haupper
reported that disease had broken out a month before in the vilage of

Mhanacen  tha e ;anbame dace had noa thnca of v ndernset  1a cattla

mortality attributed to it shoned that many of the cases must have been
cases of rinderpest Trus surmise was verified by the Comnuesion on the
occaston of thetr visit to the district 1n Jul t| lghll} returns of the
Rt vt Sl ol swinsban otg

. . - re-
. . . iter

. .. . - n

. ing

\ ) . - 1869 m

. . - August

. - . Jowala-

N rindere

cht and sedh or foot and mouth disease, but in the returns the tao

orms are evidently mixed up together, and their value s accordingly

much impawed  They show a mortality of 1,184 in a stock 0f 10,746, or

t1 percent  The principal symptom assigned 15 dysentery, This distact

was sisited by the Commussion on the and August ‘and the disease marnd

ot rorah identified asrinderpest  Several cases were examined and ammals
examined post moriem

The Collect - * 4+ =+ L T
Yhurpuccsa o - "t -
Parganis of . . .

Tahsildard, 1 = . . - -
May 1970, 1 P L . . e

0. 551-504.
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Plaguc Commussion 187t (i T res) | OXEN
cent) 369 had dcd (17 per cent of stock and 24 per cent. of attacked) MEERUT
1 166 had recovered * | pivision.
‘The disease was considered infe , and the ptoms ass gned are | Historleal
a mixture of tlose of rinderpest and foot and mouth disease showing | Sketeh
that both forms presaled simultaneously
The disease was reporied to have disappeared on the 22nd of July
A careful report on the subject of cattle diseases in the District of
Mazafernagar 1s printed 1n the sequel shoving that both r nderpest and
{oot and mouth disease are well hnown n the district and frequently
prevail
The Supenntendent of Dera Dun in a letter dated 25th November
18,0 describes ‘I_b-miduk—rmdcrpesl-—and sore feet as the diseases of
contained in the RORILRKHAND
lated 27th March | PIVISION
than the reples
wn whchragedin| 1se7 68,
' most common tn

along the Ganges

It was knovn
[N PR 7 N - a o ned  ha ~

partly that employed n foot and m  th cases—poult ces of the leaves of

kikur & chnar dnd ag, and n rinderpest—cakes of peas or nice flour

soahed 1n o1l
1 -

(AL ° * October
(1567 ed sease
was 1n Oudh
oon among

e
A »arganas

tells a tale of great mortalty D sease commenced after the ra ns and
cont nued t il the latter end’ of January 1 6% The returns collected
showed that mn a stock of 46 830 head of cattle 1z 227 or 26 per cent
were attacked and 891z d ed or 1a per cent  of stock and 73 per cent
of attacked  [he symptoms are descr bed br efly as ntense th rst followed
b? bloody stools The an mal generally d ed an the third or fourth day
after ts attack  The dicease 1s stated toke no7ewose and s called
¢hera Isolat on was pract sed and the cattle of the Tharu populat on
wha take better care of the r cattle were not attached

The Collector of Budaun states that the d sease descrbed in the
Hardw D strict 1s a very common one and called bedun

Ihe Collector of Shahjehanpur states that the d scase appeared in
wmasTages<hd ¢ RPugatan Jlelehad fom Moo K7 @ ﬂ'ammﬂ~y|

1563

In December 1963 a severe outbreak of disease occurred at Amsote |
n the Biynor Dstrct among the heads which were drven to graze |
there owing tothe drought elsewhere  An establishment was enterta ned

Q. 551-594.
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ROHILRHAND) ¢+ - - Fue wr-wdl o s3 oF 4L Jigeage by segregation,
DIVISION disease having disap-
Historleal
Sketeh me grazing grounds at
1870 ° t, 1n_September 1870

The form on this occasion was gukks and chupka  Other diseases had
also prevailed in the jungles, and deaths had been numerous . rinder-
pest—bedun-—was no doubt the chief cause of them

In the Distnct of Shahjehanpur cattle disease prevailed during the
gm half of the year “in almost all the parganas and willages of the

Istrict >

No precise account of this prevalence has been received but the names

- r ' V1t both rinderpest and foot and

reported that disease—violent
mand around Muza Ukka,
" n, and had broken out tnwo
months previously  In Ukka alone, m a stock of about 1,000 cattle 225
are said to have been attacked (22 § per cent ), and 200 to have died (206
per cent of stock and g1 per cent of attacked) The disease was con
sidered infectious
On the 15th of August this disease broke out among the Commissanat
slanghter cattle in the town of Bareli Measures f segregation were
mmmediately adopted  The aflected cattle were removed and the unaffects
ed divided "into five lots, and kept apart at convement distances, 55
were attacked and 32 died (58 per cent), the disease dying out an the
25th August  Hitherto the symptoms had been those usually observed,
violent purging, etc, but on the 26th the type changed ° 27 cattle were
e body, acconpanied with constipa
vmptoms 15 ascribed to the caitle
reen grass, of the latter disease,
%y Dr Cnrbyﬂ."and with apparent

s~ o L a3
1 - .
' N

Mpa e amen adi i ta .

a

Mr . . .

ou . - " -
it - .

stated that i June the cattle of that district had been affected with both
pukta—foot and mouth diseise—and dedun—rinderpest T he evidence
above summarised 15 thus conclusiteas to both these forms of discase
presatling frequently, 1nd sometimes with geeat seventy, in allshe dis-
tricts of thrs Division

O. 551-594.
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- - T et [e———
. . C- DIVISION
’ , . Mirtorleal
Sketch,
'
\
. -
1870
reports
CentraL Provinces, CENTRAL
- « . . o - LN PROVINCES
“ G
Summiny
1830
w
PRI B
. ) . . . 1807
o
Tahsih of the Nagpur District 1n December .
¢ Cattle disease prevailed shightly in Nagpir in Januvary and agamn in e
Tsly | In BalAghat, Taluka Badra, 1n January, April, and Mav, and 1n 1y
Chind4 (Rajgarh Pargana and VMhdl Tahsdi) in February, March
and Apnl.

O. 551-594.
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The Commissioner of Kumaun states, 1n hus reply to the Circular of the
Board of Revenue, No B, dated z7th March 1308, that *“cattle disease
1s as well known 1n Kumaun as small pox among human beings” The
disease 15 called man, and comes every year  When it comes regularly,
1t 1s less fatal, but when two or three years have elapsed, it appears mn a
very sirulent form, this man only attacks cattle once, and a mantuar
P Ay O R PO VA D i

e

LUl BUL Laats | LU stast 1> UL LYLd LU DU Lakui up DY LE Liugd
traders from thelower country ** This fits into the evidence collected at
Darjeeling concerning the prevalence of disease among the cattle of
Pt e S S - R e [ 3 E,

.

ad been
- . rests of

mammeba alnper fBa mmea 1 of —ab 3 "

The only inf rmation_obtained from this Diision m addition to the
above 1s a letter from the Commissioner of Kumaun dated the 28th July
1870, m which 1t 1s stated that no disease prevalled at that time, but that
man comes every year and has been alwats known in that part of the
country There can be little doubt that this r1ax 15 nnderpest, and 1t 15
to be remarked that foot and mouth disease is not mentioned n these
reports

CenTRAL PrROVINCES

Ae emtarnd —n * 3. Len - @ ko e

the natives distinguish by the same name whch trey use for vanola,
namely mafah,” Thisnotes interesting as showing that, though detailed
descriptions of murramns do not exist until very recently there can be very
VoA weofota [ f i

of the province  lhe sources of information are, sst, short notes in the
weekly returns of camfall. gublihed. v the Crututl Bu o Guwits |
i = 30 YR G

and 3 3 tha canlacf

-
Loy In Baldghdt, Laluka Badra, w Janvary, Apnt, and May, ard
f“hgrxié“l(‘l(ajgarh Pargana and Mhul Tahsih) m February, March,

O. 551-504.

KUMAUN
DIVISION

Historieal
Sketeh

1870

CENTRAL
PROVINCES,
General

Summary

1830

1887

1868
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CENTRAL L O I Vi T T S
PROVINCES A -
Historfeal
Sketch f . .
General .t
Summary , A ; e . . oen
1860, contintiing e . “eee Y une has
1870, appeared k - e on_the
decrease. = * . - " especially
among by - August,
September ~ . a dechne
isnoted . - - -
Cattle  « - . " Aprtil foot
JRrovan CLI . “ht Daw
o - .
. . ‘ N
\ " Lot . -
[ . P ) P )
FURFCEE
.. . e - .
- ~ ~=tche mo'rxahxy is
1889, i ‘ . 10k, Seont, and
v . - LI - o . 1st, September,
and October.
1870 In September cattle diges 77 7 ve- - ¢ oo —n fmiteoe s
some of &: Khoraj willages . -
this disease is again noted - e

pox* and disease of the hour at Naraingun) in tue Manuia District
and the neighbounng villagesis -mmrotad *= 87 = ¢t e@nn foibavannes

for the week ending 15t Octobe .
“ At Ramgarh, early in Septenr , + - -
disease :aleead patakra—all fatal, - e -
head of cattle were fatally attac - ¢ ..
(swelling of the neck) on =7t & = et andt ¢ omecane g b Bacembac
no fresh cases” On 8th - e
were fatally attacked by th . -
on z3th September; of the L -
since. At Deolapdr 10 ca - - .- ..,
bosaratsend pndla Ao Lo ~*ober it is noted
- e [ ed and ¢ re-
. . L . ‘ - - POt : no fresh
et e e, e “30 head of
T g A - . hey throw up
" . b e o information
PR o amng scason of
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R o 3 e e rrvenar
District. v Summary.

o Siger o0 disgases galed shorks, 200, ke prevaded 1n 1569

Mandla-~An elaborate tabular statement is forwarded, showing that
cattle disease prevailed extensively 1 the years 1869 and 1870 The
following 15 a summary of t:—Poka prevaled m 186970 1n Talukas
Tholpur, Niwar, Manf, Trel B choce Dandans” o onbl
“the skin becomes scurfy anc
bowels are severely purged
704 died of 748 attacked; 18
Ghurks ' prevaled n * -
Bambini, symptoms,—the .
motion, and the ammal refusesto eat and dnnk, duration three days, mor-
tality,~in 1569, 56 died out of 6z attacked, 1870, 47 dted out of 6o
attacked Brynga prevailed 1n 1869 in Talukas Mutfurkat, Mudny,
Madequite, ans Bn]e)g:trn: symg‘lar:s,—gradual wasting away, dura;
- s W A et ~ 7as 1 cen o 1

af nar mtsacked  #7a3 1 s ol ‘

wmortal ty,—3 out of 7 attacked. Clhupka prevaled 1n Taluka Ghugr:
in 1869 ,0 ~symptoms,— there are ulcers an the tongue,*” duration four
days, mortality,~1869, 23 out of 166, 1870, 15 out of 134 Pokni,
didrtheea, prevaided in Taluka Ghugni in 1869-70, mortality,—186¢,
6 out of 78, 1870, 18 out of 62 Chechack, cow pox, prevailed in the
sgme ali i, 186970, motaley, 71869, 7 out el 50, 1670, 4 out

|

The other diseases seem to be owing to improper diet and to hydat:d
cygsls The deaths from all diseases amounted in these two years to
1823
Nareapa Dnusion—(Distnicts  Betul, Chindwara, Narsingpi,
Hoshingabad, and Asmar) —Cow-pox 15 said to have prevailed in f’?é(-:’ 1870
villages of Chindwara 1n_September Caitle disease existed in some
willages of the Chamoar Patha Tahsil of the Narsingpir District 1o
October, and a few cases of cow-pox are reporied in the same Tahsf -
in November,

O. 551-594.
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CENTRAL In Betul disease 15 said to have prevailed shghtly in June
PROVINCES In Chlindwara no general disease 1s said to have prevailed since 1847,
Historical Seven diseases of caltle are descmbed by the Deputy Commissioner,
Sketch namely, maindh or kukera, gurgnrs, panpriak,—nature unknown,
General matak and marrf, ninderpest, bhowra or chucker, and lavack phash--
Summary nature unknown
1869 In Narsmgpir small pox 1s said to have ewsted in Ma! and June
x86? and foot rot at varous times T ' o
n Hoshangabad cattle d:sease
. - N
1888 . . . .
1869 . -
1870. January it was prevalent i the Munga'xl[ Pargana. In August
about 200 cattle died of faot rot and small-pox wn the Searipacain
A SRR R I V1 4
letter
' " that
ot
duning 1870 - .
bugra {nature .
disease), also ¢ - . 0
The Deput -
always prevad - . -
describes matc e
(einderpest), a : C
sithin the last year
1888 Urrer Gopavery Districr —Cattle disease was reported in the
}g;g Seroncha Taluk in December 1868 and in January 1869 In November
a few cases of foot disease occurred  In May 1870 some cases of cattle
disease occurred
The nstructions of the Government of India {page 1) regarding the
PARJAB, conduct of the inquiry into cattle murrains 1n Bengal did not onginally

:Lndmnle the P.-mJab asa field of observationor rescarch Reports were,
PN LRSS e b e E 4

. . -
‘e, . - .
o . .. P e eia
¢ ooy - . . -
0, - . s -
. aa ' e . .
. [ . . ..
. - s o= T A

r(eulu-pueumunu. Ldiled by the natives shipri, wasa well knoun and
requently occurring diseaseof cattle, and had been known from time
immemerial  Cases were seen, past morfem  cxaminations performed,

0. 551-504.
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and evidence led, which placed this on a basis of certainty ~ Another
disease, very fatal in character, called locally bhukni—a very intracte
able form of diarrha—had caused great {osses of stock 1n seme dis-
tricts, Gujranwala and Jhang especially. This disease attacks cattle
at the latter end of the hot season, when pasturage 1shardly to be
obtamed and the water 1s scanty and foul At such a time the half-
staried and debilitated cattle are doubtless attacked with darrheea,
from eating rank or acnid herbage and plants, and dninking foul water

During the rains and cold weather the pasturage in the Panjab s
generally abundant and very good, and at these seasons the disease
:uth'—quarter-:]l or black quarter—is not mfrequently met with among
cattle

Renderpest, under the local names of piv, wasr, vek, vedun, sirak,
bedun, mah, man, mowak, bara vog, sitlah, matah, andar-ka-matah,
etc, 15 unfortunately as well known here as in other parts of Indiz
Ample evidence was obtained of its actual ewstence in different parts
at the very time of the Commussion's vist Cases were seen and exam-
ined, and’ post-morfem examinations performed, which placed this
beyond doubt, and the oral tesumony of the inhabitants {who were
always found to be most frank and open”1n their interv ews and deal-
ings) shows that rinderpe<t has occurred in the provinee from time beyond
recollection  Foot and mouth disease, called dhaka kurag murag,
laru, khuva, khura phata, etc, 15 also to be found among the cattle
in every district  Another affection of cattle was also found to be ver;
prevalent among cattle, namely, cystic disease This malady has sucﬁ
an intimale relation to_public Kcallh that the fact that cattle are 1w
different parts of the Panjab, to a large extent affected by two forms of
immature tapewor.m—fuund in the flesh (t=ma mediocanellata), and

stock, though there can be hiule doubt that, even puttng the use of

be stated brietly in chronological order

Drert DavisioN—(Districts—Delhs, Gurgaon, and Karnaull.

Information regarding the districts of this Diwsion 15 meagre, the
town of Delh1 was visited twice in July 1870, and a local nvestigation
made on each occasion The result was that a sporadic case of rinder-
pest was found in the eity.  The disease ss here called rorah,

0. 551-594.
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PANJAB The Deputy Commssioner of Gurgaon reported on the 12th of
Historteal December 1870 that a disease had broken out 1n that district character-
Sketch ised by “looseness of the bowels, runmng from the mouth, and, after a
An et a clast e e ateaa € T4 et death ensumng within
"ol ¢ of a more explicit kind
= .« naul Stud 1n September
b . . mouth disease) had been
. . . Famrann lnq banm A1= = @
———
Hissar Diviston—(Dsstrects~Hissar, Rohtuck, avd Ssrsa)
W v otn e . .
.
1 . . . . -
1810, brother, who nas also a cow doctor, knew of strak m the year 1810, and
1830 that he himself had since 1830 seen 1t attack the cattle 1n and near Hissar
cvery fourth or fifth year It had not occurred there durmg the last
three years
1884 TR ol - an, . . - .
. . .
Qg ' X
at sty - a,1 1 =
1888, . "
. . ase ot
183010 1859 . - . < e years
H =r. - stock
averaging 9930 head, there 13 2 yearly average loss of 1,439, or 1440
percent ~ Sirak, phiprl, gol and khura phata are noted as causes of
death of almost yearly occurrence
No information was obtained regarding the other distncts of the
Division
Usteirra Diviston—(Districts—Umballa Ludiana and Simla)
ftisstated = am ™ o . - - .
of Ludina .
symptoms t . .
1981 or thirteen .
occur every two cr three years
e fokli or manun appeared in this district in March 1870 in the

Jagraon Tahsil It became eprdemvic in that Tahsil, affecting 42
villages, and gpread to the adjoiming Tohsls of Ludiana and Samrala.

0. 551-594.
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cent of attached
In Qctober of this year, rinderpest (bararop) and foot and mouth
disease (lars) were reported to ewst in the viflages of Kotkhall and
Kultlna, 1n the Rajah of Keonthal’s terntory, i the Simla District
Segregration appears to have been successfully carried out, No other
tocalities tm the district have been known to be attackeds
10LLUNDUR DivistoN— Dustricts—Fullandur, Hutharpur, and
Kandangra
In June 1870 foot and mouth disease_occurred among the Commus- :g;g
sanat slaughter cattleat Dharmsala, The disease appears to have been
. . -
i - .o ..
plague existed to a larg -~ = - - ‘ v e
that Eurag murag (f
in the u and Plach .
el T .
P ..
AMRITSAR Diviston—(Districts—Amriisar, Gurdaspur, and Stalkot)
The mformation obtamed from this Diviston 15 full and mteresting
The inhabitants of the village Vadala, sia miles from Amtitsar, which
was visted by the Commussion in August 1870, stated that manun
e a2y 2N OO LR O e -
! T L - 1820
- . .o 1840,
. .\ . e, 1860
' . - [ :
. . . . v, 1E0,

the Deputy Commussioner are those of rinderpest fn Guedaspur also
disease prevailed widely during the year Fortmghtly reports from 1st
September to 30th Notémber show 1,io7 deaths out of 4,102 attacked—
26°98 per cent” A ranety of diseases are given, but ninderpest and foot
and mouth discase are prominent among them.

0. 551-504.
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PANJAB As early as March 1870, murramn broke out in the. Daska Taa<1l of
Historleal the Sialkot ‘District, at a place about half way between Siatkot and
Sketeh Gujranwala, on the igh road: 2,327 cattle are reported to have diea

1805

1870

during the months March to July It was believed that the disease was
brought from the Gujranwala District  From the symptoms of the
disease as described by Sub-Assistant Surgeon Futteh Singh, it appears that
both ninderpest (manun) and foot and mouth disease (mokhar) pre
vailed simultaneously Fortnightly returns from 16th August to 3oth
November 1870 gwe a mortality of 3,112 among 3 914 attacked or 795
er cent

P These returns were collected by SubeAssistant Surgeon Futteh Singh
who made a careful g tnto the of this murrain

LanorRe D1visION—(D stricts—Lal ove, Guzranwala, and Ferozepur)
The district of pu]ram\alam thlsLvaxs on holds a prominent pos
' = —an L 30N

M v - £ 3 -t gpderpest and
adjo ma, A
anun (rinder

of 35 years
was recorded
PR Y

a temporary village of huts 1s rapidly thiownup  In seasons of drought
both pasture and water are bad and the cattle are | ableto 2 d sease called
Shuknf, whose symptoms are incessant purging wasting and death
H B a SUEE P

- \ppetite
to be
- 1

begun 1n the Sarwal distn~t, and spread thence into Gujranwalaand
Jhang, and in some cases the somewhat similar symptoms of dhuknf
and minderpest were mixed up R nderpest 1s said to have ﬁrevmled m
Lahorein 1869  In March 1870 murrain was reported to have agam
broken out on the Gujranwala bar, but the disease seems to have died out
in May  Rinderpest and pleuro pneumom:a were, however, found prevail-
ng in August 1870, and evidence was obtamed of the exsstenceof the
fermer in the month of ?Jml in Jahore Another outbreak of murrain
was reported from the Kamoki Pargana of Gujranwala i September,
It1s supposed to have been pleuro pneumoma, and it 1s stated that 100

O. 551-504,
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head of eattle had died within 24 davs 1n two willages named Glopa and

her side of the Gujramaal TANIAR.

e S R e ke " Syt T il | i
X - ate

Lut gL .

to have died’ From the s%mpmm‘ deceribed by the Cral Sll‘rg.(or:
the disease appears ta have been rinderpest. 4

AurTaw DivistoN—(Dustracts—Muitan, Jhang, Cupsi
Wrasgergarhy ' 0 £ Gugrira, and

1867 , and onderpest was seen both in the distrcts of Mot

Yiang. nd s hdentity verfied by post-mortem eximination | e

Snort v Erom. biuubnd had been great | In the Chinote Tahai vy o
. T . o ~1 ~d at R3,51,215. This duense'wgs

. befote the year 1867, but s .

. ng diseises of cattle w i

'as recay
Districts, and much accurller:::
1 five common forms~rinderpess,
ro-pneumonia, and black quarter—.

RawuLeinnt Division~(Distrscts—Rawulpindi, Fhil
ot Sy » Jhilm, Guserat,

Information from this Division 1s scanty A report recei

Mg et 1870 shows that rinderpest and foor ey oeirom
disease are known 1n the district, but no facts regarding pl’cva]eng‘ﬂud\
given. In Rawulpmd: rinderpest broke out among the  Commisgapee,
cattle m December The symptoms and pass mortem appear: tiat
were carefully studied by Veterinary Surgeon Molr. ances

No information has been obtained from the Derasal and poq,
Divisions : butin the face of the evidence above summansed, 1t cane

13
e concluded that murrain 1s absent from these parts cannot
Cattle disease was also said to have prevailed in Usufzay in 1869, b
no details were obtained from the Panjab Government. s but

MADRAS PRESIDENCY,

T he tustory of cattle murrain in the Madras Presidency 1s_pecul,
Interesing, icausa of the eatly noties. which exist regardig candh
plagues ¢ because in recent times the Madras Government took the
muative in_investigating the subject, and stimulated an interest in the
matter which hag borne abundant fruits in other parts of India; because

O. 551-594,
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Selections from Report of Indian Catile

here a skilled agency was first employed 1o inguirento the subject and
devise measures for the prevention and treatment of disease causing
mortality among cattte , because a legislative enactment was dewised for
these purposes 3 and hecause, after three years experzence and continued
attention to the subject by professional ‘men and district officers, the
apghcatmn of the enactment so devised was authomtatively declared
to be neither ‘‘expedient nor necessary,” and the stamping out, hmita-
tion and treatment of murrams were entrusted to the knowledge, the
personal efforts, and tnfluence of 1adividuals
These several points will be more fully brought out in the following
remarks, which have designedly been made as brief as 15 consistent
with clearness
In 1791 92, severe murrain broke out among the cattle with the Army
of Lord Cornwallis at Bunjator and Seringapatam. This fact 1s men-
tioned 1n a report by Dr J” MacRae dated tith November 1868, appen-
ded to Dr O Macnamara's work on Cholera
In 1811 cattle disease prevailed among the cattle of the depbt at
Hunsur It appears from the printed records (Selections from the
Records of the Government of Indiz, Home Department, No 6g) that
murrain was very destructive in Mysore in that year. In order to
prevent the infectian of the reserve cattle, these were’ parcelled out into
' the neighbounng pastures,
kept in quarantine These
¢ of the Government stock.
" . 1 repornng on the subject
B L - B R ]

= moved
. equentl
ole of af]
b ation of
- nature
tion by
. . ischarge
- mg the
I - ‘w?!ent

‘. -
seem to have been
- - - wn appears to have

In the year 1848 Dr William Gilchrist published his * Practical
Treatise ™ on the diseases of cattl, elephants, and camels ‘lhis excels
lent work was founded on personal observation and study at the Hun.
sur Cattle Farm, and has been, up to this ume, a standard work of
Afavanen L 0 " v’ ~ s

. . very
- = also
mists
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The next notice of murrainss also from the traimng depdt at Hun-
sur. The disease 1s said to be the sameas thatdescribed by Captain
Haney1n 1S11, and the same treatment, namely, frequent injections of a
solution of sugar of lead into the nose and ears, applying "alum water
10 ulcerated parts, and the use of camphorated oll, was employed # with
the best results.”

In July 1863 Captain T Nelson writes to the Collector of Karnul, 1863,
describing a murrain which had prevaled in that district during the
preceding three months, and had carned off hundreds of cattle, He
states that this murram reduced herds by half, and describes as the .
symptoms,—refusal of food, ears drooping, eyes watering, purging,
succeeded by a bloody flux, an eruption of large pustules covering the
whole body, and death” betneen the fifth and tenth "days. He proposes
:nn:ulahf_n asa prolﬁh\e measure T‘l:url'gner 18 lon:_:srdcd by Mr. d.

Moakm &0 ann s 1 s 8 awd AEDa ne — - - Al

and consider ana propose rememl:g. N :
Thyslatter mportant proposl has ot been 30 Trequently adopted as
o ! T P .

myom ahan Thor alin meays bR aeban e - wroueny

- eepiipar
He says that the
virulent 0 the hot

vater, and whatever

The 5Kmpmms de-
. notes that the body
. istules, and consider

ives in early stages,
ie disease advances.
increase rather than
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1311

.
1848

here a skilled agency was first employed to inqure into the subject and
devise measures for the prevention and treatment of disease causing
mortality among cattte , because a legislative enactment was dewised for
these purposes , and because, after three years’ experience and continued
sttention to the subject by professional men and district officers, the
application of the ‘enactment so devised was authoritatively declared
to be nether “‘expedient nor necessary,” and the stamping out, limita-
tion and treatment of murrains were entrusted to the knowledge, the
personal efforts, and mfluence of individuals

These several points will be more fully brought out in the following
remarks, which have designedly been made as brief as is cansistent
with clearness

T T ' Y4 he Army
of - * 15 men-
tior " 8, appen
dec

o "+ depbtat

Hu H from the
Rex N 6g) that
mu . .
prevent the nfection of the reserve caitle, these were parcelled out into
small portions, separated and distnibuted over the neighbounng pastures,

- - e cdwe

" for Bellary,
Al gh affected

to proceed,

.- ptain Harvey

which has

pe * Stimu-

o have been

ars to have

n the year 1848 Dr William Gilchnst published tis ¢ Practical
Treatise™ on the diseases of cattle, elephants and camels This excel
lent work was founded on personal observation and study at the Hun-
sur Cattle Tarm, and has been up to thistime, 2 standard work of
P It L e ~ T -
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The next notice of murrainis also from the traiming depdt at Hun
sur  The disease s said to be the same as thatdescribed by Captain
Harvey in 1811, and the same treatment, namely, frequent injections of a
solution of sugar of lead wnto the nose and ears, applyimg alum water
to ulcerated parts, and the use of camphorated ail, was employed  with
the best results.”
In July 1863 Captan T Nelson writes to the Collector of Karnul, 1863,

describing a murrain which had prevailed in that distnict duning the
preceding three months, and had carned off hundreds of cattle He
states that this marrmn reduced herds by half, and describes as the
symptoms,—refusal of food, ears drooping, eyes watening, purging,
succeeded by a bloody flux, an cruguan of large pustyles coverng the
whole body, and death” between the fifth and tenth days He proposes
snoculation as a protectne measure  This letter 15 forwarded by Mr
‘l\h:wm:-, Collecm‘r of Karm:l to the Bczard o{Rechuc, with a remark that

. ommutiees of
iy digest facts

adopted as

1t ought, but the advantages of the measures are very apparent from
the exceflent results of the Benares in 1869 (see Append
he et Tl oMY PIrel G ee I, 1000 Bed {

T

.
gwen above They also move the other Governments tn India to

: o 5
. He says that the
. virulent in the hot
. vater, and whatever
. The sxmp!oms de-
scribed are those charactenstic of rinderpest, he notes that the body
may, in advanced stages, become covered with pustules, and consider
the murrain morehike plague than small por
‘The treatment he recommends 15,~shght laxatives m early stages,
and salines cordials, and sedative astringents as the disease advanocs.
He regards inoculation 2s dangerous, tending to increase rather than
dimimsh the ravages of the disease,
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MADRAS, The Government now appoint Veterinary Surgeon J Thacker to imvess
PRESIDENGY | 4, ate and report upon the disease, and Mr Thacker contributes a valuable
Historleal e - A S 5
Sketch, .
1864 . -

cases treated At Ravipae (75 per cent) He prescribed the simple
bazar drugs easily procurable by the people.:‘camphor, nitre, opram,
v 3. pirguet ~ . - Py 3

’
1N0CULStIoN, NE CONBILELS LUAT IL WOIA UNLY PrUpdgdLe 2 UdIigerous disease
He finally recommends the employment of a qualified officer to interest
the ryots in treating the malady, and see that necessary measures are
carried out

The Collector of Karnul, 1 forwardmg' the report to the Board of

'

under him to acquire vetertnary knowledge

The Board, in forwarding the above to Government, concur m the
opinion as to the necessity of legislative action

In June 1864 Mr W' G Macivor d of the G
Cinchona Plantations, Sends a careful report of murrain which raged in
the Nilgherry Hills to the Collector of Coimbatore  This report leaves
no doubt that this mutrain was a severe form of rinderpest,—an opimon
recorded by Mr Thngkur n a letter dated 12th _]‘Eﬂy 1864 ‘The Madras
P Retebg Qi At o sl FRCREc i
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valence of kemar: or eptzootic aphtha, among the cattle i the district
(Coirbatore).

Mr Maclvor reports further in uly 1864 that finderpest broke out on
the hill in August 1863 and proved most virulent not more than 2 per
cert recovering  He shows by personal experience the superior effi-
cacy of remoming the healthy to vemoming the sickas @ samitary measure
In'this apian Me Thacker concurs, pomting out at the same time the
greater trouble and inconvemence of the former proceeding  The next
notice of murrain 15 also from the hills  Mr ¢ Anderson, Assistant Apo
thecary, Lawrence Asylum \Works, Loredah, gives 2 most interesting
account of an outbreak of nirderpest which took place m the months of
July and August The disease was imported from the plams by cattle
which had been sent down to Coimbatore to fetch machimery ~ One of
these was attacked eight days after their return and thirteen others of
the same lot were subsequently seized Of the first five ammals attacked
four died and only one recovered Mr Thackers published dtrections

for treatment were then adopted, and of thirteen attacked, four were
saved in th '

gruel, and *
datura mitr
ammal diec "
Cosmbatore, states that the native cattle owners on the outbreak of this
disease, * immediately drove away _their cattle many miles distant >

‘The Collector of Coimbatore forvards these papers to the Boa d of
Revenue, and remarks that a good many cattle had died on the hills from
the effects of sore throat

Cattle disease (rinderpest) 1s next reported from “\adamalai and
Munsicoll in the Sigur Valley among the cattle belonging to the Forest

epartment  The disease broke out on the 24th December 1385 and
out of 150 bullocks 31 were attached, 12 died, and 19 recovered  The
treatment pursued was simlar to that adopted by Mr Thacker,—chlarate
of potash and gruel being given n the early stages, and opum and
gruel in the later

Mr Thacker’s next report 1s dated 2nd March 1866 He obtamed
personal experience of the disease in January at Ootacamund and was
confirmed in his optmion that st was the true ninderpest of Europe  He
found also that the herds on the Nilgherry Hulls had been periodically
ﬂ‘g‘acked‘ with 1t but that no definite mlormation was to be obtamed

Y Sk
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In May of this year Or “Shortt submitted another report on cattle
disease whncg prevailéd in Mangalore and Vercand on the Shevaroy Hills
i Apol 18

l-?e found that the disease was called ummay or small pox, and de-
scribes most accurately the symptoms and post morfem appearances of
rinderpest from a_careful examination of living and dead ammals. He
notes the ulcerated condstion of the mucous membrane of the mouth and
the congestion of the skin, and subcutaneous tissue causing a rough feel
mg of the skin Dr Shorit concludes that the disease so carefully
observed by !’_ll'h;lstrlnd‘erpestk He l'ou‘nd the mortality intwo hcr’ds of
@ o4 % Landafam P PEAaS A 14 Ta

o
The mortality was very great (13 per cent), owing to the owners of
cat'le em})]o)mg sick amimals for work, because of the scarcity in the
number of these required fordrz  * - " - '
of an outbreak of rinderpest u
He obtained 48 27 per cent of
The healthy cattle were picket
from each ‘other, a quarter of a mule away from the sick, and the effect
was to “ modify the type, and eventually éxterminate the disease > Re-
artladcan & amama 0 ¥ F = @ LA 5t (minderpest) and

LE of 1866) in the
. . attle disease in the
. s of this Act 1s
Krovudes for the
Tagistrate of the
District , inculcates, under penalty, the duty of the owner to report to the
pound-k k b disease, directs the pound keeper
to exanune the anumal, order its removal to the hospital pound, and
the disinfection of the shed in which 1t was hept, gives this official
power to examine and inspect suspected amimals and contaminated
premises and act as circumstances demand , provides that the expense
of food and treatment may be defrayed by the Pound Fund or owner,
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gives the pound-heeper power to destroy diseased Bmimals when advise
able; directs bunal, and does not admit compensation, renders the lev

of fees for care and treatment lawful, and sale of the anmal to realise
them; prohubits the remoral of diseased or suspected amimals without a
license from the pound-hecper, attaches a penalty to disobedience of the
pound-keeper's orders, or opposing the seizure of catile under the Act;
prosides a remedy for illegal or smproper seizure, places fees and fines
tothe credit of the Cattle Pour und; and gives the Govermor i

gouncﬂ power o enact bye-laws more effectually to prevent the spread of
Iseise,
"= IR I . ~1 we t Acay o @ . .

whose success he wntes In_a very sanguine manner.

‘The next report 1s dated ‘12th September 1867. Mr Thacker was
afamemad Af tha v bamnn af —odnamp 8 e lam meee REodn - TV

deficiency of salt, and ameliorated by an mereased supply of it. He

found rinderpest (vekka:) prevailing it Pulloor, in the Madras Distract,
and agan put 1n practice, with success, the methods of segregation an
A Tha T temt Af £ Adamal =L bi

frantmant ahe s dagee b

P

the disease from an infected ~= ¢ =n ~=2 =, ¢ T3 e ey
40 tSanmg the murram by . .
mends the continued employm

o1 the various €y which the
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climate. Ina letier tothe Collector of Coimbatore, Mr. Thacker details
measures by which rinderpest was stamped out among a herd of 50
buffaloes, by thew being placed n isolated kraals lhe Board of
Revenue and Madras Government accept these reports as satisfactory, ap-
prove of his continued employment, and request lum to preparea
stmple manual on the subject of cattle diseases in the Prestdency, and
their treatment.,

Mr Thacker’s next report is dated oth September 1868 He gves a
nafrative of the reports of cattle disease submitted to hum, and his
personal experience in localities visted by tim; but as the paper 1s
cunously void of dates, it 1s difficult to know when the outbreaks
described occurred.  He finds very wiculent tinderpest on the Nalgherries,
and once agam confirms the propriety of segregating. At Kotergherry
and Coonoor segregation and treatment were again adopted with appar-
ent success At Hunsur an outbreak of bare azar was reported, but
ceased before Mr, Thacker arrined  He then wistted North Arcor, and
found rinderpest (vekkas) prevalling there A most instructive instance
15 noted of disease having broken out afresh, in consequerce of measures
for 1solation having been relaxed  Rinderpest was alw reported from
the Cuddapah Distnct Commbatore was again wisited, and rinderpest
found pravalling. His attention was next drawn to the Madras Dy teet,
where segregation and treatment were again adopsted with apparent
success  Disease continued to be reported from Salem, Combatore,

copsisting n separating the healthy cattle into detachments picketed at
o v * * * 1 rant from each other, treat.

* the segregation for 15 days
people have confidence 1n

=1+86~ T Qantembar 126Q,
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extly deprecates the measure, the Collector of Coimbatore does not| MADRAS
consider the introduction of the Act necessary, and considecs that the [PRESIDENCY
- - - ! - - e Es -2 - Historlcal
. H . Sketeh
at present

Hr Thacker’s next report 13 dated 1st October 1869 Cattle disease
was reported from Kacnul, Salem, Bellary, Nellore, North and South
s S P by N i A\ A U TR )

. - FE N ) Y

. quote

near

' - merly

opted

. sed.”

1 The

mortahty 1 put down at 23907 head, and the loss, at Rzo per head
R178,40 The murram 1s called + 7» o ~=3 =~ 3 v

the Hassan District of the Ashtagran .

pest are correctly given and fuot
Pty R SR S
. . N
- o rable!  (e70
rectly
In
N . the
N
. s

@- for the half year ending
3ot - attle disease 1n Malabar,
Car ' - Karnul, ‘adura, Secun
dra of segregation, parcelling

out herds, and treatment were a(!t‘)ptcd.l and i all instances, when the
plan was car:fn“y carried out, with success  Mr Thacker wnites «Segres
PO dat e A T R ) i
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1888

1869,

chmate Ina letter tothe Collector of Coimbatore, Mr Thacker details
measures by which rinderpest was stamped out among a herd of so
buffaloes, by _their beng placed in 1solated kraals the Board of
Revenue and Madras Government accept these ruports as satisfactory, ap-
prove of his continied employment, and request lim to preparea
simple manual on the subject of cattle diseases in the Presidency, and
their treatment

Me Thacker s next repert ie dated oth September 1868 He gwes a
narrative of the reports of cattle disease submitted to him, and his
personal experience 1n localities visited by him, but as the paper is
curously vord of dates, it 15 difficult to know when the autbreaks
described occurred  He finds very virulent ninderpest on the Nilgherries,
and once again confirms the propriety of segregaung At Kotergherry
and Coonoor segregation and treatment were again adopted with appar-
entsuccess At Hunsur an outbreak of baraz asar was reported, hut
ceased befare Mr Thacker arrined  He then wisited North Areot, and
found rinderpest (vekkas) prevalling there A most mstructive instance
15 noted of disease having broken out afresh, in consequerce of measores
for 150lation baving been relaxed Rinderpest was alio reported from
the Cuddapah District  Coimbatere was again wisited, and rinderpest
found prevailing His attention was next drawn to the Madras 1) triet,
where segregation and treatment were again adopted with apparent
success  Disease Continued to be reported from Salem, Coimbatore,
E\‘orth ?"d Seut,h Arcet, and Cuddapah Districts, and an outbreak of

tis medicine, and promuses a manual -
Me Thacker's next report 1s dated zjth Apnl 1863 In September 1868,
he proceeded to Malabar, but found that cattle disease had ceased there
e O N L An a3

N canca  ~c Rinderpest
Hills and on
. - \ \ chuppaniovu
e 5 : prevailed n
the 82' ~ »
at ma
Nolith A

n -
rinderpest, but expenenced some difficulty m.get(mg‘hls plan of segre-
aniR Txpnen 1t

0. 551-594.
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estly deprecates the measure, the Collector of Coimbatore does not
consider the introduction of the Act necessary, and consders that the
people are ready to carry out measures for segregation and treatment, the
oard of Revenue “recommend Government $0 continue the measures
now 1n operation with so much success, in preference to appealing to the
Legislature,” and Government decide (24th June 186g) that the mtroduc-
tion of the Cattle Disease Act, or any similar enactment, 15 not called for
at present
it cimm e Adad piA aho w0k £a1 3 .

v

. . N -

Lo

segregation were applied with energy and gratifying result

As an llustration of its appreciatton by the people, the Board quote
the imnctance of a herd of buffaloes which was attacked with murram near
Kotagherry, where Mr Thacker found that the people who had formerly
been instructed in_the s{stem of segr:g:xuon *'had already adopted
1t, the healthy cattle had been removed, and the disease sooh ceased®
Disease alsa prevailed in Mysore during the offictal year 1869 70 The
mortahty 1s put down at 23907 h*ad, and the loss, at R20 per head
Ry,78,140 The murrain 15 called dod rogue, and prevailed throughout
the Hassan District of the Ash Division  The symp! of ninder-
pest are corms}% given, and foot and mouth disease 1s also said to be
‘ery common e next report from Mr  Thacker 1s dated 31st March
1370 Up to the end of 1869 his attention was prncipally drawn to
Karnul, Malabar, and Kandal on the Nilgherries.

In January 1870 murrain continued to rage in Malabar, South Kanara,
and harnul

1he District of Nellore was visited and cattle treated with favourable
results, ' * - - - - -

as they

another

system,

0. 551-554,
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PR"QSAR]"E%‘S“ The general inferences to be drawn from the experience in Madras
Historieal 1 That rinderpest, known most commonly by the names vekkas,
Sketch ummaz, bara asar, doddah vogue, kudinow, sardku, etc, %15 a well-known
3 v

and widespread disease 1n the Presidency, and has pi y
since nquiries began to be made into the subject
’fna! foot and mouth disease, swelled throat, black quarter, and

. sest strict segrepa-

han removing the
sick.

5 That by carefully conducted segregative methods the disease may
be effectually Timited fo a certain locality or number of cattle, and its
further spread prevented

AL Tl A SRRUUNIP B PR

upon the subject
8 That by persuasion, example, and personal influence the people
may be brought to adopt the necessary measures of prevention and treat=

ment
9 Thatthe th of protecting cattle by moculation has not been entera
tained favourably, and all the thought and action adopted has tended to
the opposite aim, namely, repression ot stamping ow’,

The following are the forms {Nos. 1 and 4) which have been used to
elictt written information of a more general or detailed description t—

FORM No n

QUESTIONS

. on -~

Average duration of attack before recovery or death ?
3 As to whether any preventive or remedial meadures have becs
used or not, and with any success or not?

FORM No 4.
Questions.

1, Name of locality 7
Area in bigahs, acres or miles?
Geography and nature of soil

O. 551-594.
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2 Number of cattle 1n the locality, and mamber to square mile 7 FormNo 4

3. Different breeds of cattle in the locality
Average value of cattle per head 7
Now and 10yearsago?
4 Uses for which cattle are employed 2
1 —Agniculture, how and when
Bullocks or cows employed
11,—Drauvght and burden?
Treatment of cattle so employed ?
HI —Dairy?
Proportion used for each purpose?
5 Mode of housing ?

6 '
~ . -
7 ny ceasons ¥
B . tor pasture to oth
tricts? i er dis

If so, whither and to what distance ?
9 General condition of cattle?
10 Stock how keptup?
1—By breeding ?
Spenial bulls kept 7
11 —By importation?
\A hence 7

SONGNII

12, se?
13 .
. ot?

1m.
1§ History of plagues?

16 -
17,
18

19 Statistics of cattle plague?
Proportion per cent of attacked ?
Proportion per cent of recoveries ?
Pwdpoﬂ\on per cent of deaths?
20. Kind of cattle most liable to attack with regard to

Age,
Sex, and
Condition 7
21 ngptoms ?
hivering 2
ppetite and rumination ?
Skin, temperature, hair, eruption, ete T

O. 551-594,
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orm No 4

1864-83

1265 68

1808 07

© . -

Posture of ammals 7
22 Ifbody examined after death, what appearances ?
23 Opinion of reporter as to contagiousness of different varieties of
cattle plague?
2 ™ -

25 . -

Separation of s ck and healthy ?
> on ot Ay

40 Effects of weather and heavy falls of rain?
3t Any other remarks on points not above mentioned 2

THE ANDAMAN ISLANDS

HisTorical SKercH,

The insular position of this Settlement, its comparatwvely recent occus
pancy (1858), and the accurate history which has been kept of all events
which have’ transprred there since then, render the studv of any cattle
plagues which may have happened extremely interesting The same
remark apphes to cholera whose outbreal s in this island have been
recorded by Dr G Macnamara m his well known treatise on Asiatic Cholera
It 1s very clear that cattle disease was not indigenons u the Andaman
Islands,” because there were no catile there among which the disease
could oniginate, and as will appear from the sequel, disease did break
‘o)ut among cattle on more than one occas on, and then was stamped out

y - —

anc . 1
where the best grazing was to be found Guinea and dub'grass were
being planted to improve the pasture

‘Three hundred and twenty seven head of cattle and 3 697 sheep nere
ngorted from Caleutta and Briush Burmah dueng the year There was
mortality amor g sheep twice 1n Juiy in the hexgh& of the south west
plinghe AT PSRt e t e L aet o L. e

- - . .
ear, and several new sheds constructed A new farm was opened out at
erseverance Point.  The cultivation of Guinea grass continued success
ful, but dub grass 15 not mentioned Al the slaughter cattle were

0. 551-594.
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Plague Commission, 1871 (H T Tease) i OXEN
TS L s P T
. ANDANANS.
. . Historleal
Sketch

mortality among them 18 very heavy, and sometimes 1L increases to a very

tugh rats I[he wvery hot and the very wet months are particularly

baneful to them, a tded to this rlht: voyage from Calcutta has a most
4 piy - 2 P e

goats and poultry
The cattle farm at Perseverance Point 1s noted as 2 success, and the| 1867 63,

- 1888 69

spread among the horned cattle here, had it done so the loss would
have been very great, and the advante of the Settlement towards becom
ing independént of foreign meat sappli=s much retarded Fortunately,
by the exercise of much vigilance, the disease did hot extend, and in
future great care will be observed in preventing commumication between
newly arrived cattle and those already hete > Or Rean has forwarded
the Teport of the Committee which was appointed to investigate this
matter, which 1s full and interesting

In his annual report for 1869, Dr Rean remarks as follows with regard
to the stock of the Settlement —

wr & o ' B

* Sheep —ln formee years the mortal ty among si eep on ship board and after
theur arrval he & was verv great, but dut g the past year much improvement has
taken place more care has heen exercised in sefec 1n€ a finer class of an mafs and
greater precautions taken on the voyage  They ars well housed on arrval and the
cxper ence now gained 1n therr management seems sufficient to secure an immunity
from any great loss among them for the future

. . .

. . . . . .
© Prge ~=Thes an mals thave camarkably sell and v

case greatly,”

In the Annual Administration Report for 1869 70 a census of stock | 1870
on 1st Apnl 1870 15 given, namels, 858 cows, 264 male calves 310
female calves, 2 240 goats, and 720 P gs, 129 coOWS were sent to the Nico-
br )slands nd were domg exceedingly well ltis noted that wiid
buffaloes ewst in the latter—** the produce of same cattle left here by the
Dansh settlers ”  n Apnil some catile receved from Calcutta ,mvaucea
an epidemic of foot and mouth disease, from which three of the 1mported
cattle were suffering, It will be observed that the existence of this disease

0. 551-504.
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ANDAMANS Tte ’ o T o
g | 2o :

Summary
©f Report of
Cattle

Disease
Commission

n
seven casualties had occurred, which 1n 2 stock of about 1,400 gives 4
per cent —a considerable loss

In the report for June 1t 1s noted that the health of the cattle had
improved, and that only some of the weaker had yielded to the disease,
20 deaths are noted

The foregoing notes hase been gleaned from the Admimstration
Reports, and tndicate the value which would zttach to a more detailed
history of the mtroduct on of hortied stock, and subsequently of disease,
mto these 1slands It may fairly be concluded that the two forms of
murrain observed mn the Andamans—rinderpest and foot and mouth

v

CEYLON.

Summary of the Reg:rt of tihe Ceylon Cattle Disease
MNISEL0N.

Though the Government of Cevion 1s distinet from that of the con
&ment \\hml‘] it adjomns, and events occurring there may be cons dered
g P T v N

CALEULIL LEPULL W1 L1 Was ULdWD UD G1F L SuDjeLl, S0 4y LU bl e
e 1 1 g 1 .

o dmmbabosaran e very common in the island  The
- N . consisted of a Civihan a Medical
- "*aha Mudliyar _Its constitutson was

) “ndian Cattle Plague Commission
and the report i1s dated October

186 Six journeys were made to different Eans of the 1sland, the con-
ditions under which stock existed examined, their diseases studied, and
the evidence of naunes, planters, and officials recorded regarding these

0. 551-504. :
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Written, statements and mortuary teturns were also called for and | CEYLON
obtained The inquiry was therefore practical and complete, and the | gymp,eo
information recorded is ample and intefhgently placed in the general [of Report of
report The Commussion enter rather fully inlo qusshons connected with lﬁg;;lsee
cultnv ation, care of stock  breeding, pasturage, housing, etc  As ¢om- | Commisston
pared with Bengal, therr descriptions exhibit a va«ly inferior picture with

regard 1o each of these particulars, 3nd they show convincing cause for

energy in the way of improving agniculture and stock  As regards

diseases of stock, they found rinderpest and foot and mouth disexse very

[ D P - -5 2 ot

1UILd, 41U LYSL UL edsey WHICK DAVE ULEN S0 PUINLEALY Uestribed on Lhe
continent of India

Asregards the Jusfory of murrains, the Commission could not trace
ovt any early record, or
oral evidence that murrair
concluded also that up
but that since that year
quency and violence and .
may have been owing to the rapid extens on of coffee planting and the
more active importation movement, and more inttmate association of
cattle consequent thereon

As regards mortality, they wote that during the three years ended
1867 the average rgPor[ed yearly loss was not less than 70,000 head,

y
o

and that cultivation 1s ser ously impeded in numerous instances, owmg to
loss of cattle by disease It also appears that coffee cultivation 15 1n
Ceylon depriving cattle of pasture 1and, as rice cultivatronisin Lower
Bengal Ihe effect of drought and bad grazingis prommentls dwelt
on as predisposing to murraim
The contagiousness of both forms of murrain 15 accepted as an ndis
utable fact, and a principle upon which preventive measures must hinge
he vanious means and modes by which the disease may spread are ai;so
enumerat
As regatds treafment, prevenhve tresiment i3 assigned the most
rominent place Isolation, segregation and disirfection, are the matn
eatures of the plan proposed The primary agent of this repressire
system s the willage head man to whom, ‘under penalty for neglect,
immedzate report isto be made, he:s to take immediate steps on assuring
huimseif of the necessity in_the way of preliminary separation  The agent
of the district1s to be informed at once, and on him Wil rest the burden
of future measutes, provided the early steps have been imperfect or

eflectual,
0. 551-594.
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CEYLON
Summary
of Repart of
Cattle

Dlsease
Commission

The hospital treatment recommended 1s an early dose of salt and
sulphur, carbobic zmdL water, “frequent feeds of thick nce cong ™ and

expiry)

2. No cattle to graze on crown pastures without license

3 Ll;m bull above one year old to be allowed to graze on public pastuce
groun
4 Castration by the Earopean plan,

Onners to report sickness to head man who inspects, segregates,
and reports to agent

6 Local ty to be placed 1n quarantine and ca tle movements through
1t prevented

This restriction to be removed only by Government agents or com-
petent authonity.

8 Hosprtals, medicines and keepers to be provided and appowted

© Owners to pay for keep and treatment

yo Tavelams to ge subject to inspection and resteiction if necessary

11 Rules suitable to each province to be made by the agent and pro-
claimed

12 Finally,the appomntment of a special officer with switable quahifica-
tions, and the tramtng of 1 special native agency to put these principles
into practice are recommended.

The foregoing 1s a brief sketch of the Ceylon report, which, mutatis
mutandis, reveals very much the same conditions as regards stock and
their diseases as the foregeing pages  The conclusions and recommenda-
tians are therefore valuable aids 1n arnving at a solution of ths great
problem of prevention  The report differs from the Madras reports tn
giving only results of inquiries and suggestians as to future action, and
no record of any action adopted or work done  This should undoubtedly
be the object and burden of all future records of contagious murrains
among ¢a tle.

C,1 C. T\ O =No, 1393 R & Av=17-1155~12100=\V, B. G
0. 551-594.



All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr George Watt, Reporter on Economc
Products to the Government of India, Calcutta

The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agricultural and Economic
questions  Contributions or corrections and additions will therefore be
most welcome

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certamm
senies  Thus, for example, papers on Veterinary subjects will be registered
under the Veterinary Series, those on Forestry in the Forest Series
Papers of more direct Agricuttural or Industrial nterest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom In a like manner, contributions on Mineral and Metallic sube
jects will be registered under the Mineral Series

Th s sheet and the title page may be removed whea the subject matter s filed in 1ts pro.
per place accord ng to the letter and aumber sho vn at the bottom of each page
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CEYLOK The hospital treatment recommended 1s an early dose of salt and
Summary sulphur, carbolic amd, water, “frequent feeds of thick nce cong1” and
of Repartof | counter 1rritation tn throat cases
Distos, he advantaze of giving discretion to lacal agents who know the
Commission | ¢ircumstances of the distnct 1s ind d, and a legisl 18

recommended, having forits objects —
1 Quarantine for new arnvals (14 days, and a license to travel at its
expiry)
2, No cattle to graze on crown pastures without license
3 gm bull ahove one year old to be allowed to graze on public pasture
roun
& 4 Castration by the Esropean plan,
Ounners to report sickness to head man who inspects, segregates,
and reports toagent
6 Locality to be placed in quarantine and c2 tle movements through
1t prevented
This restriction to be removed only by Government agents or com-
petent antharity,
8 Hospitals, medicines and keepers to be provided and appointed
9. Owners to pay for keep and treatment
10 Tavelams to be subject to inspection and restriction if necessary
11 Rules sutable to each province to be made by the agent and pro-
clusmed
12 Fnally,the appomtment of a special officer with smtable qualifica-
tions, and tf‘x’e tramning of a special native agency to put these principles
into practice are recommended
The foregoing 1s a brief sketeh of the Ceylon report, which, mutatis
mulandis, reveals very much the same conditions as regards stock and
their dise1ses as the foregong pages  The and
- #hoeat en Al ahla o de o areoees otz solution of the great
. from the Madras reports tn
tons as to future action, and
This should undoubtedly
ds of contagious murrains

among ca tle.

G.1 C. P, 0=No, 1308 R & As=t7 1198, —2100=\V, B. G.

0. 551-594.
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. of THE AGRICULTURAL LEDGER are t—

The information cannected waith agricuitire or with economic products

- ;:ch will admit of its ready transfer to ledgers,
I
© enange of unifarm fedgers {on the plan of the Dictionary)

‘ na form\,,, agriculturay subjects throughout India, so that
2) To secure ¢, A5 made 10 any report or publication may be
m alf of,Aces where ledgers are kept,

T
eferene, fon, 1n comement form of information on any subject

tmly be gnm under the name and number of the Dictionary article
ich they more especially amplfy  When the subject has not hitherto
een dealt with 10 the Dictionary, the pos on it very posmibly would occupy
n future Leshes 6f that work will be assigned toit,
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TERMINALIA CHEBULA.
[Dictionary of Economsc Products, Vol VI, Pt IV, T 325]

ACACIA ARABICA.
[Dictionary of Economic Products, Vol. I, A 101]

CASSIA AURICULATA.
[Dictionary of Economsc Products, Vol 1I,C 741]

TANNING MATERIALS
Brief Statement of the Imperal InstituteInquiry (No 46 in the Repert on
Collcctions for 1895-9G), showing progress made up to Junc 15th 1896.

Tanning Materials,

This imnquiry (No 46 1n the Report on Cellections for 1895 96)
may be said to have commenced T .
dated 18th January 1894 which
Tanned Skins and submit ed an i "
Rutherford & Co of Madrs

The mrestigation assumed greater mterest and importance however
withthe letter No 48F S dated the §th June 1895 from the Impenal
Institute, by which Sir Frederick Abel mtimated that the subject of
‘Tanning Matenals had for some trme past engaged the attention of the
mamhars of the B, Demxrmant, and 1that “ tha realte draned
vary very derably as regards the p of tanmn 1n one and
the same product, In some instances this may be due to the condi
tions under which the matemals have been grown m the different
Presidencies, 1n others, possibly, to the varation mn age of the plast
from which the samples hue been taken  Thus in the case of
Cassia auniculata from Cuddapah, Mrdras, the proportions of
tannin range from 7 to 11 pe
examined by Mr Proctor of
as much 15 18 per cent
Chebula, supplied from M-

T, 325.






Ledger 3

N
Impenal Institute Inquey (G Watt) l’m?enrxalg.

fa\ Tha trasc Agyern April, and the

September, and the

ts, both half npe and

R of my house, and left

theretill dry I shall be glad to hear the result of the exammaton
of the Myrobalans \ .

£ bp awn frnm ha cama b ane

and Burma —

Iote Flo. 46 of 1895-96.

Collectsons for the Imperial Institute, London, and the Indsan |Clireutar Note.
Museum, Calcutta

Tanning Materials,

-~ - - [N [

proposed to conduct dur ng the present year with three
tanning substances vz —

Terminalia Chebula,

Acacia arabwca, and

Cassia auricufata,

I. Terminalia Chebula.
Dictionary of Economie Produets, Vol. VI, Pt. IV.,
T. 325 348,

[}

fallgwing way —
S x local ties should be sclected in d flerent parts, the places selected
being such as to fairly represent cimatic and soil sanations  In each

T. 325.
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TANNING
Materials. Brief Statement of the

o ' A . ERR} . . ’
Ctreular Nate.|

LU oy ) S0 Ly
One indrvidual tree would not ~+~t~%!
fraits, but it 1s believed that ¢
chemucal apalysts,  To sull h
maturity, a large quantity of
should ic collected from a number of trees, not trom an mdwidual tree.
Each specimen should be put in a separate bag bearing a separate
number A note should pany the sp g the follow-
tng information s—
{a) Nature of each specunen and the kind of tree from which it
has been collected.
{b) Date on which the specumen is cotlocted and the locality where
the tree grows ) )
{¢) Esumated quantity of the fruit annually avulable, time of the
ear when available, and the price at which 1t can be
glehvcrcd at the nearest railway station or port.

P R

II. Acacia arabica.

Dlectionary of Economie Products, Vol. 1., A. 101-134,

With Acacra arabica 1t 1s proposed o deal with the bark marmly. As
in the case of Termuaala three kinds of trees should be selected in one
and the same localitv, v1s, (@) young, (3) fairly mature, and {¢) old. The
bark from these trees should be collected 1a the following months 1

(a) In January.

(8) In March, when the tree 1s tn flower.

(c) In May or June, when the ripe pods are on the tree,
(2) In September, when the sap begins to ascend.

Each specimen should be separately kept, labelled and numbered. &
descriptive Note should pany the speci stmilae
information as i the case of Termuaala Chebula,

g

111, Cassia auriculata,

Dictionary of Economic Products, Vol. IL, C. 741,

Of Cassia aunculata the bark should be obtamed from a selected
nimber of Jocalities, and the collection should be of such a nature as to
exemplily the effects of the age of the F!am, se1son of gathering the barh
and Jocal peculiarities of the region of production, A descriptne Nate
ke that required for Termigala Chebula and Acacia mrabiea should
accompany the specimens.

B S A iiniin SN P T = \

T, 325.
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Imperial Institute Inquley. (G, 1att)

5

TANNING

Materials.

Mp. Troctor was £ o und 20 contain as muchas 19 per cent, 1t is hoped that
the imestigation now <t on foot witl once for all decide the question as
to the cause of thas diference

Tt 18 notnecessary that the experiments weth the thres praducts men-
tioned nbove showld be made i cvery Provinee,  Lhe following disteibus
tion of the work 1e, therefore, suggested 1—

‘Terminalia Chebula expetiment may be made m Bengal, Centeal
Trovinces, Madeas and Bombny

Acacis arablea i Bengal,” North-Western Provinces, Pinjab and
5,

e,
Cassia auriculata in \adris, Bombay and Berars
—_—

Wuh hic letter No 14-=68, thted the 15t Janmny 896, Sle
Fredarick Abol forwanded copy of a Memoridum by the Senlor
Assistant Chemist 1n the Research Depatment of the Impent Institute
on the <ubject of the exxmunnon of Indin tinning mternds Inihat
letter 1t was pomted out that the Memorindum gue numerical results
obhiuned with Terminalia Chebula, Acacia arabiea, Cassia
aunculata, Alnus mtida, wnd Cerlops Roxburgluana.

The Mewmorindem myy be here piven 18 3t contuns much of
prcnatinterest to the Laving Industeies,

Some Indian Tan-Stufls,

iy R L, donks, F O 8., Chemical Assistant on the Resereh Dep rrtment

T e . « he remarked, 1s rlch in trees and

materlals of great varcty, and in

i - art, unhnown to the mirhets of

- . o the Myrodalim, which 1 the frut
of one or other of the three species of Terminalla  Sp Lens of ma

barks, quite unknown of unused 0 ths country, were exhibited 10 the

inditn and Colunm! buxhutution of 1896, and 1 Gine senes of samples 1s ta

Tie scen In the Indian Court of the Imperial nstitute collectons Allhnugh

the raputaton of these barks as tanming maternalye thoroughty estaly-

¢ . st empirical  The amount

- unhnown ancd, i the case

his joint his been obtained

B 1 that the results of analysen

made of a few spedimens of whieh the tstary 18 unknmvnl: may he rather

PRI e T

micenhing than inctrner o “ar r
tar . D .
[ .

. ' .
hife, but it certunly appears to have this detngushing charicer=hat
1t Is constantly plssing away, i the plant, from the seat of formatian,
12, from the letnes 1:\5 green parts which are exposed 1o leht, towards |
tre anterior of the plant, where it s Lelieved (o 1sist n the developmert
of nurogenons hedics  True waste products, on the cther hand appaar
10 be transmitied tonards the decuduous exte nines, and a0 et rid of, |
Fannin 15 conscquently a somewhat fogiive substince tn the plants |

T. 325.
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Matersals

Brief Statement of the

moreoyer =~ 4

that of { 5 oouls, ete ,
cotlected 5w w ugluy charged with the astringent
principle, 114y, 4t times, be almost vaid of st The commercial conses
quence 15 obvious, and it may easily happen that the =~ =} practical

value of a tan stuff of recent st 2 t, may be
entirely ro collected
under exce - to obtam
accurate in . nt, yield-
tng that ra . chemical
examinato
As 2 Air N 3
Pts |
. w348
. * ¢_published, both as
3 1 because they are
s that are known to
haw
7 n account of the
gene amtnauon of these
tann ¢ ground o a fine
powc e acuiie drug mil A quantity of this

powa. sumicient to grve about six geams of extractne matier ‘per hitre
of houor was accurately weighed cut A thigtle funnel was bent twice
at night angles so as to form a siphon, the kead of which would just touch
the bottom of 2 beaker of about one litre canatity The thmstle-head
was covered with finm m o - band and placed into

the beak o inches with fine sifted
sand (prt vothlonie and), so that
the thustle Lo sdue A half litre of distiled water

was plactu in the beaker, and the powder having been added, it was
allowed to stand for some hours , the cuter hamb of the siphon was then
lcnfthened 10 some five feet, by the attachment of the requisite tubing,
and the siphon was set stowly working; when the hguer had Leen
drawn off a further quantity was added, about one litre, being sufficient
to extract the tannm thoroughly from the povder, but if more appeared
to be requiced a further quantity of about 200 cubic centimetres was
added, this was afterwards siphoned oft sanarately and concentrated by
evaporation unt ) the —» *xteact did not exceed one
ttre T s+ Parker and Proctor® have
shown 1t - [ “traction for myrobalans ss
between .. "« vus wie earhiee experumentsin the Research
Department were made before the publication of their work, and 22 was
mut corsidered adwvisable to slter the conditions in these comparative
expenments The total weight of the extractina or sofuble matter was
deternuned by evaporating 100 C € in 2 weighed basm, for which pur-
pose tound bottomed nickel basins, 3 wiches across, wece employed,
A convement water-bath was made bx fitung to an ordwnary 8-inch
sautepan a flzs hid OF sheet copper with four holes of 2}.imch diameter
cuttnst The basins were supported over these on glass rims made by
cutting angs from the body of a chipped or A2m~~ 1 beaker The
tantun in the extract mag eus =~ T4 . »the “shake”
method, 1nv hed shake . e, a measuced
volume of the tan bqee =+ « . punfied hde.

© Jouroat Ly aoc o Chem, Indushy, Juiy Wos,

T. 325.
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Stpdrately by 1gmion 1n a platinum dish, o
he following results were cbtained j—

A | Totat| Non
Descripmion and No.| 7] 3‘. .-l:u ’[-.nl Fragy,
Termloalia Chebula—
No. 1093 13 L osen 1577 | 5801 [ Houndaed e
» Gor vz 1 3280 1550 | 1330 | bman ,,7:4'"';'4-1!..,
o 66z ol dyss| zo | i Lome: l-n{'si toe ey
s 35 214| 4670 19 37 03 | Smad, .
Acacla aublcaa? babul Mitbrstiad, 4 o
pods mo | T A8 053 | Hurkeand e,

Cassla aunculata—

No. 6154 103 [ 1737| 698| 1z 1

i
» 678 297| 1685 | 16 3¢ ©'24 | Root bk,
» G152 o82| mby| 465

608 | Feom yo,
w615t 036} 158 | 466 | 1022 |lrom ’.’mur:s;};’q’:'r‘ 1
A sample furnished by (]
Mr. Proctor ogr} 1853 221 | 1632
Alnas nitida, oz 703 | 456| 3'07 | Very shortegraina
Cerlops Roxbucghlsna | 674 | 1488 | 45| 1035 [Lrom  boughe s

1nch diamaigr, " ¥

tark
X

e,
Terminaha Chebula —It will be seen at once that the va,

Tiatio

percentage of tanin found an the four samples of thia materpuy ™12
- Whesk - L. ‘ onary of Economic Progur,
* * dianand Colomal Fyjopr'h
ind it was then s, "
. those of oval and
nd schid in structure, whit
. Dr Pm]ﬂ dundc,:!aok to e

supplied with three perf,

. , sund tovary in' thess feal]
71033 per cent , and the order of value assigned to them by the Ppracii.
cal expert was justified by the analyses. it was generally agreed thyy
the tannin in different samples might be expected tovary from 6 per cery 1o
33 per cent, but the important work of collating external appearance or
age of the frite w th s Se e e N
et + . . o
me "
cot . '
in

’U‘L’,:u
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Acacla
arablea

Cassla
eurlculata

Terminalla
Chabula

hoon hrm wht mAor ha = ban oaf Ln Tt - _— '

Acactr arabica —Both the bark and the pods of this tree the well
known éabul contamn tanata An early analysis of tle pods shoss that
the husk or cases alone contain 6o per cent of tapnin and the seeds
themselves practically none The sample of pads exammed i the
Research Department contained only g} per cent, while two specimens

L ent and 13 per cent
were not separated nor
operat on upan a large
) per cent of tanmn 15
kno va defin tely of sts
tanmn hab t

The Indian Government has arranged to gather a_complete series of
samples cf this bark at four pertods of the year and from old and young
trees.

-~ . ™o s T *
{

are recorded for comparson, but it 1s not proposed at present to deal
exhaustively with these particular matenals

For the purpose of comenient sef m with the
collecttons that have been made or which have been arranged for,
the following pricis of d may be here gnen the
margaal b being the of the call
recened up to the 15th June 1896 ~—

TERMINALIA COFBULA

Bombay —The Deputy Consesvstor of Forests  Norturrs
Circre  replied f(ictter No 3127 dated 17th December r3os)
that Terminaha Chebula s found in nsign ficant quantities
only 1 one Dimsion and that hence he regretted he could offer no
ass stance

This was achnosledged (No 74361} by asking 1 the event of
the people 1n the Morthern Circle Bombay us ng an) other special
tanning matenal whether the Conservator would be prepared to
furmish a supply for 2malysis. It was expluned that the chemmcal
examunauon of 3 small sample of Airda (Terminalia Chebula)

T, 325.
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ula

would be of walue, even though commercsal results might not be
anticipated

‘The Conservator of Forests, Coatran Cirere (letter No. s¢v0,
dated 17th December 1895) stated that he was prepared to underiale
the p of the cotl d d for

The Conservator of Forests, Sournern Circre, replied (letter
No 6154, dited 7th January 18¢6) that Termmalia Chebula
occurs very extensisely all along the Ghats and about z 200 tons of
the fruit are collected annually, He added that it was impossible to
procure the required fruits before November next as these cannot be
dued 1 suflicient quantity before the begmning of the dry season
The Consenm?r suggested that 1tmight suflice of fallen nuts were

as necessary to examune the frumtfrom different locahities What1s
P =

tramed 1n order to solve chemical difficulties and were made at the
request of the home chemical authonties, that the results of the
inquiry might be of purely chemical interest or mught havea very

mentioned by him  In reply the Conservator 1n hus letter (No 7533,
d;tlcd 5th March 1896) promused to meet the 1ndent to the best of his
ability

The Diisional Forest Officer, Belgaum (SouTwery CIRCLE) wrote
(letter No, C 4¢6, dated 7th March 1896) that the season was too far
advanced to collect the required information, but he would do his
best in November next _and that meantume he would collect spect

mens of the flowers, The same officer wrote (letter No G 65 dated
tha r h At © e e 1 -

Central Provinces—The Conservitor of Forcsts S
OULTHERN
CireLe, Nagpur, replied (letter No 527 M , dated 18th December 1 89}

T. 325
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Brief Statement of the

that he would endeavour to collect the desired specimens. He re-
2N v o f

AsKing that oL two maunus coliected O erLh 10MM, One maund nugaL
be exposed to ran, i the exact way pursued by the natives, in order to
deternune the results of bad curning, but that the other maund should
baamraf M da 3 Mha Man cetine af Tami te Namsmns Mieere
€ b8
.

North-West Provinces and Oudh —~The Conservator of
Forests, OubH CirctE, by hus letter No, 1084 C, dated the 1gth March
1896, reporied that he had addressed the Forest Officers of Kheri and
Bahrasch and requested them to take early action

By his lel!er‘}‘{u 551, dated 3rst March 1696, the Conservator of
Forests, CEnTrRaL CIRCLE, replied that none of the trees producing
these matenals arc found 1n quantity 1o that Circle.

The Conservator was mformed (No, 1149~-61) that the chemucal

Tipe fnuts should be sent

Acknowledged by letter No %¥, dated 14th Julp 1896, 1n which
he was asked to supply 10 seers of the over nipe fruits,

The Conservator of Forests, Scuoor Circer, replied (letter
No 1314, dated 16th March 1896), and promrsed to da his best, but
suggested that the expertment mught be cared out i a focaliy
where the tree 13 common, since i that Crrele the frint 13 collected
and used locally only

™ ‘ tor- ' -=e 61, dated the 3oth March) by

desired the fruits to be fur-

ible, so that the influence of

. sanmn might be tested, Thus

was replied to by the Conservator 1n hus letter No ¢ dated the 7th
Apnil 1896, 3n which he pointed out that the Narth West Provinces were
not included originally in the bist of localities from which specimens

T. 325.
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were n:quxred.‘ but that he would endeavour to procure a supply as
desired.

A Temg  Tho Panpammtnn af Faraste Cramn o £~ os o o 1

R C 1226, dated 3cth January 1896) reported that he had taken steps
to procure the collections. In his opinton the varation in salue of
myrobalans 15 due to the careless way in which the fruit s gathered,
Much s collected 1 a green state, by lopping the branches and the
fruts at once dned 1n the sun, agam, large quantiies are gathered
up more or less charred after forest fires, In wet distnicts, such as
Malabar, the frut 15 often damaged by ran  The best specimens
would dcubtless come from Nellore, where the Yanadis, a forest
tnbe, collect the fruit for Government

The Conservator was thanked for lis interesting letter (reply
No. 387—61, dated the 25th February 1896), and informed that while
the 1regulanty 1 collection of myrobalans 1s possibly the chief
defect, it 1s not yet known whether unnpe or npe fruits are the nicher
mtanmn  Itis desired to be able to say whether the green fruits
gathered from the trees are Detter or worse than the mipe fruig
collected from the ground.

The Acting Conservator of Forests, Sournern Cirerr, replied by
hie No 2326, dated 11tk May 1896, that he had asked the Distnict
Yorest Officer, Madura, to arrange for the experiments with Ter-
munalia Chebula, He also enclosed the following return from
the District Forest Officers of the Circle reporting the estimated yield
of fruits in their Districts —

ABSTRACT OF RETURNS PROM_DistTrict Forest Orrice
EsTiMaTED YiELD 1N GALLNUTS

Sowuth Canara,—The quantty of Myrobalan exported from ports
during the last five years was as follows —

RS OF TIE

Year. Whither exported Quantity,
Cot, gr 1y

1 . . - s tam v * 4037 2 o
189192+ . . + 304 K1y
180293 . . . 1,743 © o
18034 - < %344 1 o
189495 - . < 3609 0 o

—_—
12,775 o 14
B

North 2atabar —Gallnuts are exported in considerable quantities
from Rampur and Maranhalla Blocks and sold at Gundulpett—probably
10 tons annually

South MUatabar,—Gallnut, Myrobalan, 15 not exported from this
Davision,

P

T. 325.
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Register
No. 7628,

Adptris,—1s reported to be exporied chiefly to Combatore and the
Mysore Ternitory, the avacage quantity esported in each year bemng abott
1,000 maunds.

Note -1 mavnd = Rgbo neight.

North Cotmbatore,—In 2ll, the Mwmor Farest Produce Contractor col-
Tected 71z pothees (of 192 Madras measures each) in the past twoyears
w the hull forests, and they were sold locally and exported to Madras and
Bombay,

Note ~~1 Madras maasyre = R1z0 weight.

Sonth Cotmbatore,~ About 1,600 maunds of gallnuts are collected
every year, of which about § is exported to Madras, 1 to Salem District,
and the rest consumed 1 the district.

Maduva~The average annual yield will be about 16,500 maunds,
Kodak and Tandiguds Ran; buting the largest aumber and
Kanavoypatti the least Itis not exported beyond Dindigul, where tt finds
a ready ‘sale, fetching about K1 per maund ~ Lt 15 used o several tan-
neries Tor tanning leather,

Tinnerelly —~A pprowina't\e)y

2,3t0lb of ordinary gallnut 15 annuall
B RS o e disteict
tht from them by

The quantity o!

- ' very small The

Yo 4 Lihl ik Teaiban wnaea af faan'ner taathar

¢ .
of 1897
Inletter No 3135399 En, 2, dated 15t Apnl 1896, the Conservator
of Forests tn Mysore stated that specrmens had been ordered, He
also reported having recetved certain supplies from the French Rocls
Sub.Dusion, and inquired if these were to be forwarded under
the cireumstanees menuoned w0 the copies of two Jetters sluch ho
enclosed These sere—letter No 803, dated z1st February 1896, from
Sub.Divisional Forest Officer, French Rocks, forwarding about 6o
Mysore seers of myrobalans in three bags, as under i~
No. 1. Unnipe frwst
w 2. Fuliy npe.
» 3. Overnpe and fajlen fruts
Al bemng the produce of about 20 selected tsees in the masdin
forest of Naramdruz. The instructions 1ssued were musundesstood by
the Forester who mised together the fruit of all the selected trees, but
fortunately hept separstely the fruits collected dunng the three
sepanate stages of growth The Sub-Dutsional Forest Officer promiced
a more carefull) selected collection dining the next season. The
same officer wrote under date 24th February (No. 815) to the Distriet
Forest Officer, Mysore, that on repacking tle myrobalans, it was
b v P G R ey
L . " m an
-t st . stated

T, 325.
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that * as the sample was collected when ina little iiper condition, 1* had
not the shmelled up appearance” The letter concludes by stating
that the Brahmins of Meluhota makea l;\lc“e of the very tender
myrobalans ® The Conservator of Forests Mjysore, by No 1150—61,
dated z3th Apn! 18g6, was ashed to send the specimens referred to
By Iis letter No 697, dated the 3rd DMay 1896, tne Depuly
Conservator of Forests, Sumoas District, Mjsore, forwarded 3
bags of Myrobalans, and stated that, according to the nstructions
contained 1n this office Circular Note No. 46 of 1895-96, the collections
from 1 selected tree and 20 other trees were made at three different
umes, and kept distinct from one another One baz contams 3
specimens of 1 selected tree packed separately and labelled as shown
Lelow —
No 1 Unnpe frwis of one tree.
» 2 Fully npe ditto
s 3 Over nipe fruits fallen to the ground
'g‘h]ree other bags contan three sets of frunts of 20 trees as noted
elow —
No 4 Unnpe fruis of 20 trees
» 5 Fully npe ditto
1 6. Over npe trmts of 20 trees fallen to the

groun
Mysore—The District Forest Officer, Hassax, i Mysore,
b ollowing
tractions
3, Overs
1ade as
follows ~Twenty trees were selected, and a third part of the frast
from each c* *
Leptapart
2 of the frm b
when these were tully ripe trom each of the 20 trees amd hept
separate from the first batch collected  The remaining third of the
fruits from the 2o trees n question was picked up when they were
over ipe and fallen to the ground This last batch was also pre
served separate from each of the first tno
Iyderabad, Deccan —The Consenvator of Forests, His High.
ness the Nizams Domtnions, by his letter No 139, dated the
3rd June 1896, forwarded two samples of Terminalia Chebyla
Iruas follows —No 1, cver nipe frst picked up from below the
trees  No z, nipe fruit gathered from the same trees  The trees 1
question were about 20inches 1n gurth and probably 12 years olg
The fruit was collected on 22nd” Apnl 18g6 at Redepally 1n the
‘I\hdhnpur Tflgk on the banls ?r‘lhe Godavery  The fruit on the
L} -

* This fact 1salluded o by Jonn HILAGITEN VAN LINSCHOTEN tn his T
Tehd1n 256 =1 ¢ ! is Travells pate

T. 325,
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Regtat,
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v i

BENGAL,



14

The Agricultural

TERMINALIA
Chebnia.

Brief Statement of the

BURMA.

Manzostoen
husk,

Burma,~The Officiating Conservator of Forests, Pegu Circle,
Rangoon, repled {letter No 2698--54-1, dated Camp, the 28th March
1896, and again by a further letter No. 2639—41-28 under same date).
These were r%phed to by the Reporter’s letters Nos. r152—~6¢, dated
24th April, and 2176, of the pevh A= =® = ™~ Conservator wrote ¥4 +b
priva ; N

. L.
.ot S .o = Ses we Reporler
H p w suet tegaraing the preparation of these for the
Indian or home matkets, and added that the snformation may pro-
bably be of use in assisting the rural population to tde over the
yeass of scascity that sSometirnes occur i Upper Burma from  drought
and 1 Lower Burma from Inundattons, Attention was drawn to the
fact that the chmate of Lower Burma is very damp, from May tll
October, znd that of the Central zone of Uppes Burma just the reverse,
It was added that efforts were made {n t89t by the Bombay Burma
Trading Corporation, Limited, 1o maugumie a trade 1n Myrobalans,
but it ss understood thit the proper seasoning of the fruit was the
mamn difficulty,

The Reporter replied that the Conservatare cmam +* : v

a ‘ .

early paneidan-at-

1 .
+u. uwenting Conservitor of Forests, Tenasserim Curcle,
Rangoon, replied (letter No. 2090, dated 19th BMarch 1896) that
unless the matter was considered of great importance he would sur-
gest that the expersuents referred to ha ~mv®  ° -
fneae amem = D L .
1 PRI
' .
. . . ue could conseniently
. . . v .3TERN Cirere, Upper
. Tow peuet Noo 1g~g G-R Anee2 L
Janisto af et .

“
n .
1
13

suweuull With the present inquiry meation may be here made
of an interesting letter No, 3653—31-38, dated 20th March 1896,
tecened from the Conservator of Forests, Prgu Circee, on the subject

T. 325.
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ol Tastito ; TERMINALIA
Imperial Institote Inquicy. (G, Watt)) Chebula,
of the husk of the Mangosteen fruit. Hf there cnl‘ls attcjnﬁon to tLhe BURNA,
b ey LR I R

t

Mangostee
“Rask "

sut this difficulty should
nght well be made from
The Conservator regrets
.- the Pegu Forest Curcle,
rer than to call attentson
ateral which 15 at present

entrely wasted. ;

Reply was made by Reporter on Economic Products, No, 1151—61,

dated 24th Apnl 1896, 1n which he thanked the Conservator for his
interesting " ) ) et - o
the Consen
to allow o )
Impernal Institute for that purpose and a copy of the report when
recened furnished to the Conservator. The Conservator of Forests,
Eastern CircLE, wrote (letter No 281=-36 A 6, dated 7th May 1896),
that there 15 nothing on record to show that Termmnalha Chebula
has ever been found in that Circle,

T, 325,
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Cireee, replied (letter dated the 17th December 1895, No 3127) that
té:e ITarwad (Cassia aursculata) 1s not found 1 'the Forests of that
ircle

The Conservator of Forests, Cenrgar Crrere (letter No 5910,
dated the 17th December 1893), stated that he wounld underfake the
coliection required.

The Conservator of Forests, Sournery CIrcLE, tephed (lelter
No 6154, dated the 7th January 1896) that Acacia arabica {and from
lh‘e contextat1s presumed Cassia auricufata also] ss not a tree

i
Circle could very possibly supply samples of Cassta
The Dnsional Forest Oficer, Fasr Kuawprsn forwarded with
letter No 3—~620, dated the 5th February 1896, & parcel of pounded
bark of Cassia aurtculata (2arwad) which the * Chamdhars* in
this country use for tannng leather
Central Provinces —The Conservator of Forests, Sournrry
Cirerr, replied (letter No  BM.527, dated the :;‘,—: December 1895)
gm1 Cassia auriculata 1s not found as a forest plant in this
el
North-West Provinces ani? Oudh.—The Conservator of
Forests, Scuoor Circir (jctter No 1314, dated the 16th March 1896)
%ale’d that Cassia auriculata does not occur m the Forests of this
ircle,
lhe Conservator of Forests, Oupn Circre, feported (letter
No C.-1084, dated the 1gth March 18¢6) that Cassia auriculata
15 not met with 1n that Cirele
The Conservator of Forests, CZ}\TR?I. Crxete, replied (lctter
e N R

The arculir was replied 10 by the Conservalor of Forests,
Nortuers Crrcre, Jetter No 1226 R C, dated 30th January 1896, who
stated that szc[»s were beingtakento male the collectrons ~ The Con-
servator adde | that sn hus opimion the dilference in salue probably atises

C. 741,
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3
from the fact thatthere 15 a greater propottion of tannmn in protected | HADRAS.
immature shrubs yelded poorer bark. He concluded by stating that
the reliwe case of stupping the bark from larger shrubs may of
course have had somethwng 1o do with the higher rates offered ™ In
reply the Conservator was mnformed (letter No. 387—61, dated zsth
February 1896) that is observation as to the supenionity of the bark
from protected bushes 1s on the hines of the presentnquusy. Itis
desired to hnow whether old or young bushes yield most tanmin
Protected bushes would very possibly be old‘er than those not pro
. - - T — IR s
!
. . N
(
matured shrubs b-7 years old, the age being testiied 1o by the annual l Fegtster,
7027,
. 7029,
. 7081,
No. V 1s a sample of immature or unnpe bark  Sections of wood I 2033,
show only one nng, " - .
growth; m factthe a
to form ‘The age
which yielded the sample have been ascertamned to be the coppice
shoots of shrubs cut 1n the d. line round Ch bet!
Forest 1n November 1894 Two billets of wood are sent with each| ygp5,
sample to give an 1dea of the thickness of the stems from which the 20274,
bark has been extracted A sample of soil where the above bark was 33?,’::
wintted s W tnspreiind-m w Wi Tone. ' "1 fecd

Inrerar Insiture —The despatch of a supply of Cassia
£ e lmba fAm L foan om omeanlomem ad ad kO Das

.commcnccd
The Consersator of Forests in Masore forwarded along with hus
Tetter No. 3616-588, dated the 28th Apnil 1896 a parce! contarming four

C. 741,
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All communmications regarding THE AGRICULTURAL LTDGER should
be addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta

The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agnicultural and Leonomie
questions Contnibutions or corrections and additions will therefore be
most welcome

In order to preserie a necessary relation to the vanous Departments
of Governmert, contnibutions will be classified and numbered under cerian
series  Thus, for example, papers on Veterinary subjects will be registered
under the Veterinary Senies  Those of more direct Agricultural or [ndus.
trnal interest will be grouped according as the products Yealt witly b lon,s
to the Vegetable 0. Ammal Kingdom  In a hle mnner, contributions o:
Mineral and Metallic subjects will be registered under the Minegal Scrieg

Thus sheet and the ttle page may be removed vhen th s thyct matte
e B etter and namber shown af (he bottom ol ca b 1age fled sa st proger g1y,
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11 (Horse Surra*), 12 (Chinese Mules), 13 (Cattle DlseaseO)’ :nd'
14 .((?affle ?f_ Assam)L .‘1‘§?‘5: I:I?rsnz L‘S“E"}S _‘a?:d N'ell.ore- Cattle)

L. ..
Cattle Plague®),

* Special Vetennary Sefles only

CALCUTTA:
OFFICE OF THE SUPERINTENDENT, GOVERNMENT PRINTING,
1896,



The objects of THE AGRICULTURAL LEDGER are

(1) To provide mformation d with ag or with products
10 a form which will admut of its ready transfer to ledgers,

(2) To secure the maintenance of umform ledgers (on the plan of the Dictionary)
1n all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made in any report or publication may be
readily utilised 1n all offices where ledgers are kept,

(3) To admt of the circulation, in convenent form, of information on any subject
connected with agriculture or economrc products to offictals or other persons
nterested therein,

(4) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic Pro-
ducts, Wuh this object the information published in these ledgers will
uniformly be given under the name apd number of the Dictronary article
which they more especially amplify  \When the subject dealt with has not
been taken vp in the Dictionary, the posiionit sery possibly would occupy
1 future 1ssues of that work will be aswgned to it
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OXEN anp BUFFALOES.
(CATTLE or BURMA)

[Dictsionary of Economsc Products, Vol ¥, 0 551 94.]

Vernacular names used in the Districts of Burma for the Diseases of Cattle,
by VETERINARY CAPTAIN G, H. Evans, AN.D., Superintendent, Civil Veteri-
nary Department, Burma.,

The present paper practically assumes the form of an appendix to
Velerinary-Captain G H Evans' former paper on Tue CATTLE AND
Burrarors oF BurMa which appeared wn The dgricultural Ledger
No 10 of 1895.

It would serve a useful purpose were similar hist of the vernacular

names of the diseases of cautle 10 be prepared for the other provinces
of Indu.—Ep.

0. 551-94.






Ledger,

3

Diseases of Cattle

(G H Evans) BUF?}\\'I?OES

MON DISEASES

Chatbon Symp-| Glanders and | Pleuro-pneu
tomatique Farcy montz Rinderpest Tetanus
than Zaung-gaw Astk yawn ga | Kyauk-pauk | May kine
Gyek Do Do Do Da
Do Do Do Do Do
Daung dan Do Do Do Do
Hauk-na Do Do Do Do
Daung-thau Do Qo bav ye Do Do
shan
Do Do Do Kutna, Do
Kabaena or
Mo gya na
Yaung na, | Zaung gaw or | Tha: gy1 00 hyauk pavk Do
na Haikena, | Zaung gaw yaung |
Lyan-shouk
na, Mang na, Do Oo-ban-ye- | habana No
shan
Do_ Do Do Ah-poo
chike
Zaung gaw Do | Do Do
kyaweshouh
or  Zaung-
g1w oo shouk
Do [ ay-bet na Do Do
‘ Do None Kalana or Do

! Wun-kya
1 na




The Agricultural

OXEN

Burmese names for

Dustract

(Burmese) . .
Pakokha

Miabt . .

Magwre »
Thayetmyo
Frome .
Mandalzy .

‘Tounghoo . .

Tharrawaddy .

Heozada . .

Maktile .
Yamethis .
Akyab - .

UNCOM
Rabses Surra Charben
Kwe yu na Ihit . Daung-
Do De . <l Davagdan .
Do | Do N «§ Daung-byat .
Do, Do . jaly .
Do .| Do . Moat so-le-byst
Da W De . Hrmnthet
Do Do . «] Hauh na, Gyerk]
Do Thot pye or | Daung than,
Thot-hyauks{ Gyerk pa Hauh-
Pym or Le do na
Do . Do « [Hminthet , Yangs
Hauk na,
Do Thot kyan sitor | Le lam na »
Thot-pye o
Thot ky auk
Py
Do That kyauk pyn’ Hauk-na o
Do N Do o] ledona . .
Do ] Nore . .

Aung na ot y1n
ns

O 551-94



Ledger.

Diseases of Cattle (G 11 Evans) BUF#KBOES

MON DISEASES
Charbon Symp [ Glanders and | Pleuro-pney
tomatique Farcy monia Rinderpest Tetanus,
than Zaung.gaw | Asbk yaw.ga | Kyauk-pauk [ May kine
Gyek . De Do Do Da
Do . . Do Do Do Do
Daung dan Do Do [s5] Do
Hauh-na Do Do Do Do
Daung-thau Do Ou baw ye ‘ Do Do
shan }
Do Do Do | Kut na, Do
Kaba«na or
Mo gya na
Yaung-na; | Zaung gaw or | Thai gyeoo- | Kyauk pank ! Do
na, Hak-na, | 7aung-gaw. | yaung
kyaw=shouk [
na, Maingena; Do Oo-baw-y&. Kabana Do
shan
Do_ Do ’ Do Ahepoo.
chébe,
. '
I
Z7aung gaw Do b}
k)nv«-s‘fwuk ¢ b. !

or  Zaunge
faw oo shouk

Do 1 1y-bet n1 o D.

B Do None Kalars or po

Wentye
p4




The Agricultural

OXEN

Burmese names for

. ORDINARY
District, -
Foot and Mouth Disease,

(B N Sk, X . - A . . .
Pagokhn . Do . . . .
Minbu Do . . i .
Wagwé . Do s
Thayetmyo Do e e e e
Prome Do, . . . . . . .
Mandalsy . Do, . . . . . . N
Tourghoo . Do. .. . .. . . P
Tharrawaddy Do . . . - . .
Henszada . Do, « . . ‘e
Meiktile | Sutesutena o . .
Yaméthia . . Do. . . -
Akyad . . Do. . v . . . B

0. 551-04,




Ledgér.

Diseases of Cattle

(G # Buans) guphitoss

DISEASES:—(A) CONTAGIOUS
Cow pox Scabies Influenza
Nwa kyauk we | Iéh Kway

I

Do Do . Do

Do Do Do

Do Do Do
|

Do. Do Do

Do Do . Do

Do Do Do

\

Do | Do Lo

Do Do . Do

Do «{ Ue Do

Do. ‘ Do Do

Do. Do . Do

Do t Do . . Do




6 The Agricultural

OXEN Burmese names for

ORDINARY DISEASES.~

(o) ArrECTING

(5) AFrecTING ALIMEN.

Dustrict
Inflammation of
Aptha Oesophagus Chokrog
PRSI ——
} (Buormese) Pa zat na Le gyaung-| Asa-nin-gyin
| saung-gymn
Pakokhy Do Lajdo-na Do
Mioby Do Do . Do
Magwé . None ., Do Do .
’ ‘Thayetmyo Nore Do J Do .
Prome None Do . Do .
Mandalay Sha na-gale Séaeso na » Do .
Tounghoo » . {Sha poh-na Apoo pyek  or Do B
Sbu gona
l
Tharrawaddy +[* Do . Do . Do. »
Heozada . . 0o, . Do . Do, .
Mektila . Do . Da. . Do .
Yameths . Da, . Do. . Do, -
Akpsd .. Do ofiLalyanaa Do. o
= i

O.ss1-04.



Ledger

Diceases of Cattle (G H Eeins) BUF?XEOES

(B) NON-CONTAGIOUS

Boxes—Mid

TARY SYSTEM

f [
Impaction InfAmmation
Vomition Colic Gastntis Hoven 1 of Rumen of 4th
| Stomach,
0 —
Auan Wun kikes| Wun yaung l Wun byt |Asz-aing  Sa-dotega
gymn gym gvin wun kyat-gyin  asa Amng.
‘ yaurg 1 yaung gyin
Do Do None Wau |Soun wdat None
yaung chouk-gyin
Do Do None Do None None
Do Do .| None Qo baw None None
y& shan
Do Do None Wun-baw- | None «| Neone
wun-
yaung i
Do Do None Do None None, )
|
Do Do None Do Nene None
Do Do Ben by ko- Do Asama None
yaung or kyator Yin
Asein byesyine
yaung kat
Do Do Thayet | Do Do None,
ywetsgy
gym
Do Do 0o poo Do Do None
taung gyn
Do .| Apoo- Do Do, .| Do None
Do Weaye | Do Do Do None
Do Do Do Do Do

None




The Agricultural

OXEN

Burmese names for

{5) AYFECTING ALIMENTARY

Dusteict
Coanstipation. Disrrheea Dyseatery.
- |
(Burmese, « [ Wunechoke-gyn { Wun-hya-gym | Thway - thoon-
) wan-kya.
Pakokhu . Do . E Do Do .
Mizbn o Do , Do Bo .
l

Magwe Do .i Do Do
Thayetmyo [ Do . Do Do
Prome Do . Do Do .
Mandaley Do Do Do .
Tounghee Do . Do Do .
Tharrawaddy Apoo chék Do Do, .
Henzada . Do Do De .

i
Melktila i Do Do Do .

. 1

¢
Yaméthin . Do - Do Do . ’
Akyud . Po dope Do .




J

(6 # kvres) guphnboss

Diseases of Cattle
Srsrev—continued
f ! |
t Ententis Asates | Calcuk Hernla i Ind gestion
I
Oo-yaung e byinna hyauk tesgym Moat ta Asa ma
n kyay gy n
None De Do, Do J Do
| None None , Do \ Do Do
None None None | De Do
None None Kyauk te gy n Do Do
None Ye by nna Do Do Do
!
None Do Do De Do
Qo yaung Byns ¢ Do Do Do
gymn
Do. Do Do Ve Do
Do Do Do ( Do Do
Do Do Do. De. Do
None None None Do Do
None None | None Do Do.

O 551-94



Dustrict

————

(Burmese)

Pakokhy

Minbu
Magwe
Tbayckmyo
| Prome
Mandala y

Touaghoo

Tlurmwnddy

Heazada

Melktila
Yaméthin

Akrad

o 55\1-94

The Agricubtural

Burmese names for

Congestion Ealargement Morbid

of Liver Jaundice of Spleen Growths
e o~
Atht nke |Tpa gyay | Tha yet Akya k

thway spo.] g Fwet ky akat

gy gyin
None None Do Do
None None Do Do
None None Do Do
None. None Do Do
None, None Do Do
None, None Do Do
Ath? vaung | Tpa gyay Do Do

na na

Do Do De
Do Do Tt ayet yuet
Yaung
None, .
None Thayet yuet Kyat poo
Yaung

None. None None .



Ledger. 11

Diseases of Cattle G H bvane) guehiPore

(¢) ArrECTING RESPIRATORY SYSTEM

Congh | Catah Laryogis | Broachitis | G858 Asttima | Pleunsy
|
Chaung (Nha-sce- Le~m)u- Chaung- | Asék poo  Panna | Lay ta.
soe-pa) na spe-na laung- gyina
laung- na
na
Do Do Gyerk None None Thetlou | Do
1 hauk Tne
Do Do E Do. None None Do None
Do Do Do None None Do None
Do Do ) Do None None Do Norne
Do Do Do None None .y Do None.
Do Do ‘ Do None None Do None
|
Do, .| Do [Apoo Tanna | Astk poo| Do Lay ta.
méke faung- gyin-na
na ~
Co-au- ‘ Da Do Do Asbiena | Do Lay tah-
na na,
Do .| Do Do Do Do, .| Leight na| Lay-an-nal
Do Do .| Do, Choungs | None .| Do .} Nofe
sae.
Do Do ] Atwine Do. .fLaybet- { None .| Nene
kyat. na.
Do .!Do ., Le-myo- Do, .| N g 2,
Poorgme one .+ | Leight-na | Nons,




The Agricultural

Burmese names for

{f) Arrecring HearT aNp

Dustnct

{Burmese)

Pakokhe

Minbu

Mzgwe o .

Thayetmyo .

Prome

Maodalay « .

Tovnghoo . .

Tharrawaddy

—
1
|

{g) Arrectine NErvous Svarses

é

Hedzada . of Chenar

Magtia . N

Aknd . .

Vamétin . . Kalaena .

Pamiysis Eplepsy Apopiexy
, |
1
Lay-gyawsthe-na Tetena Wet-yoona
Oo « Do Do .
!
0o . Do . Do, .
Do, W Do .
Do, + Do . .
Bo Do. . .1 None
Lay-byat-na Do < Wet.yoona . !
l
Lay-pyavrna ., Do o +] Wetsyooma o
‘ Watara .
!
Do . Do B Do .
1
. Do, . . Do, .
Uo » .+ Do - [+ .
+{Nore .!None P
Do of Tetena

o, Weteyoounz o7}
1 Wetena

O. 551-04-
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13

Diseases cf Cattle.

6 # Eoans) pufP ops,

CIRCULATORY SysTeM :—Nil

(k) ArrecTiNg EYE

Conyunctivitts
Chorea, ‘Opthalmie

Worm iz Eye

Opacity of Cornea

Akyaw-swd-na .| Myet-se-na

[ - Do -

Do. Do

Do. Lait pya-soat

Do, Do

Do. . Do, .

Do. Do

Do Do
Tone-na or Sun- Do.
Tonena o Do.
None . . Do.
None . . Do.
Tone-na or Sun- Do

na,

\
|

l Myet-pah-da-na

Myet-pSh-na

Do
I Do
! Do
Do
Do

Do

Noze .

|

.| Myet-poh-sud
|
|

. Do .
. ‘ Do .
Do

Tam-tha-la,

De

bo

Do.

Do
l Do

Do
Do

Do

I ba

0. 3551-94, .
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OXEN

Burmese names for

5} Arrecring Sxav.
District. -
Wagts, Magpots.
~
{Burmese) o] Kywetend . . o Lauk . . o
Pakokhu Da. . . «|Pohkya P .
!
Minba Do, . . Do, . . .
. t
Magwé Do. 4 e . . B
Thayetmyo . Do. v . Do. N . .
i
Prome ' Do < Do . . .
. Mandalsy Do, . B De.
!
s
j Tomaghao . Da. or Noosna .{  Da . . .
Th aa; , Ka.tootena, or Ma-d. Da. . .
na.
Henrada . N Da . . De. . - .
Mefletia Do. Do. .
Yam@hia . . Do, o . Do, . . .
B
Akpey O . . . Do e

O. 551-04.



Ledger. 15

Diseases of Cattle. (6. H. Evams) pyphnPOES

() PARASITICAL.

. Ringworm. ‘Tumours. Intestinal worms. Pediculi.
;nay — o Akyeiheakai .| Thantohna ) Thun,

Do.. . Do, - Do, .| De.

Do . . Do, . Doa. .| Do. ;

Do, . . Do. . Do. .} Do

Do . Do Do, Do.

Do . . Do, . Do. .| De

Do. . . Do. . Do. .| Do.

Do. . . Do. . Do. .| De.

Do. . Do, Do. .| De.

Do. . .. Do . Do. .| Do.

Do, . Do. . Deo. .| Deo.

Do. « <} Kyatpoo . . Do. .| Do.

Do, . . De. . Do. «] Da

0. 551-94.



14 The Agrecultuval

OXEN Burmese names for
! (1) AvrRCTING SXIN
Distnct
Wiasts Maggots

(Burmese) Kywet no 1 ank

Pakokhn Do Poh kya

Miabu Do Do .

Magwe Do Do

Thagetmys Do N Do

Prome { Do Do

|

Mandalay Do . Do

‘Tounghoo Do or Noa aa Do,

Tharrawaddy Ka toot na or Ma-da ma Do ’

na

Henzada Do Do

Melktiia Do Do

Yamétha Do Do

i
Akyst Do. Do _‘

0. 551-94
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Diseases of Cattle

AND
(G H Evans) puppALOES

(j) ParastTicAL

Ringworm. Tumours Iatestinal worms Pedicul:
Puay . Akyek sha: Than toh na Thun
Do . Do Do. Do
Do . Do Do Do
De « Do Do Do
Do . Do Do Do
Do Do Do Do
Do . Do Do Do
Do . Do Do Do
Do . Do Do Do
De . Do Do Do
Do . Do Do Do
Do . Kyatpoo . Do Do
Do, De Do .| Do

0. 551-94,



16 The Agriciltural
QXEN ~ Barmese names for
(%) AvrecTine GENERATIVE
District,
Metestis Partunient Fever)  Partuntion
{Burmwese) . .| Tha-aing-yaungd Myat . .| Mway pwasgyin
na
Pakvkho . Do .} Do, . Do.
1

Migba . . Do t Do . Do

Magwe . Do. Do . Do.
Thayetmyo . Do., o Do Do. .
Prome . Do Do . . Do .
Mandalay . . Do. Do. . . Do .
Touaghoo « Do +f Meyat-pain o Do. -
Tharrawaddy . Do . Do . Do, .
Henzada . Do, . Do, . Do .
Mefletila . Do, . Do, . Do. .
Yaméthla . Nese . +{None . . Do .
Akyab . .INose . .| Meyatpmn Do. .
e

|
|
|
1

" O.551-94.



Ledger 17
AND
Diseases of Cattle (G H Evant) BUFFALOES
ORroavs () Fevess
Mammitis Abortion Orchitis Rh';‘:ra“c M:E‘::’l
Noh ohn Ko-wun byet | Gnay yaung. | Doo 12 Nget pya
yaung na na na
Do Thaeshaw gyin De Do Do
Do Do Do Do Do
bo Do Do Do Do
Do Do Do Do De
Do Do Da Do Do
Do Do Do Do Do
| 4
| |
Do Tha pyet or Do Padayat na Do |
Tha shas
Do Thastay Do Doo-la Do
j |
1 Do Do Do Do Do
Do Do Do Do Do
{ Do Do Do .{Laybetm Do
Do Do | Do Do Do

0 55194
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OXEN

Distryet

{ Burmese} .

Pakokhy
Miaby
Magwe
Thayetmyo
Prome
Mandalay .
Toungh 0o
Tharraws ddy
Henzags
Merktia

Yaméthiy |

Akyab

O. 5519

Te Agricutsy, al

Burmese fames for

(m) Arrecring Urinsry Svsrgay

Rupture of
Bladder,

\\

Nephritis Uretbrts,

Kyaurky at N}aung-n.:\ Tha-amg pauvk.
Jaung gy gyn,
- None | Do None
«{ None Do. None
None . Do None .
+[ None . Do None
None | Do ’l Nore
*[None | Do None .
’!
Kha kike ny ) Yebyin ny or

Tha aimg poyy,.
g}lﬂ

3€ ne.na,
Do ! Do . Do
Do Do Do
i /
Do Do
!
« [ None None . None .
+[None ~f Ye byin ng or [Nene .

Je-ne ny



Ledger )

Diseases of Cattle (G H Eians) BUF‘}}A’?_O £

] {#) AvPecTinG L OCOMOTORY Systua

lnwﬁ:_:::n" of \ Dislocation Lammts Abscess '
See aung gyin Astelsaigyn Tnkél\me myay- | Ana byat
s
Do Do Do Do
Do Do Do Do
Do Do Do Do
Do Do Myek ¢ Do
Do Do Do Do
Do Do Do Do
|

Do Do Do Yethy
Do Do Do } Do
Do Do Do J Do
Do . Do Do Kyat na
Do Do None o .| Do
Do Do +] Mye kine . Do

| S

0. 551-94.
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Burmese sames for

{s} MiscELLANEOUS

District
Rheumatism Anzmra Serofula
(Burmese) Doo la Che nai gyin Rvat
Pakokhy Do . Do Do .
Muby Do Do Do .
{
Magwe . | Do Do Do .
Thagetayo Do Do Do .
Prome . Do Do Do .
Mandzajay Na . Do, Do
Touaghoo . Do Do Do .
Tharrawaddy Do. . Do De
!
Henzada 0s . Do, Da .
!
Meiktila . Le bat na Do Do
Vaméthin . Do Da .‘ Do, .
M L L Do Do | Do

O 55194




Ledger 2t
Diseases of Cattle (6 B Eoans) pyfND oo
SLRGICAL Wounps
OeperaTION
Castration Panctured Incised Contused | Lacerated
Gway thin Soo nyaung | Dah ktot na |Atha hyay na{Tha ye soak
gyin doh na pyat na
Sénwa thn Do Do Do Do
koot
Do Do Do Do Do
Do Do Do Do Do
Do Do Do » Do Do
Do Do Do Do Do
Do Do Do Do Do
Thn koot or Do Do Do Do
on ma
Do Do Do Do ' Do
Sonma  or Do Do Do } Do
Bhe them
Do Do Do Do Do
Do Do Do Do Do |
Do Do Do Do ’ Do ]
G1CPO—No 66R &A-2p%—: =W\ B G Q 551-94. T






All communications regarding THEC AGRICULTURAL LEDGER should
be addressed to the Editor, Dr, George Watt, Reporter on Economic
Products to the Government of India, Calcutta,

The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agricultural and Economic
questions  Contributions or corrections and additions will therefore be
most welcome

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certamn
series.  Thus, for example, papers on Veteninary subjects will be registered
under the Veterinary Senes, those on orestryin the Forest Series  Papers
of more direct Agricultural or Industrial interest will be grouped accord-
ing as the products dealt with belong to the Vegetable or Amimal Kingdom,
In a ke manner, contributions on \lineral and Metalhc subjects will be
registered under the Mineral Seres.

Th s sheet and the t s page may be removed when the subject matter 18 led 1 its 3 1o
accerd ng 1o the letter and namber <ho v at the bottom of each page 1ot yreper 1l ce,
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CROTALARIA JUNCEA.
(SUNN-HEMP )
[DICTIONARY OI LCOMNOMIC PRODUCTS, Vol II, C 2105.)
—_——
SUNN HEMP FIBRE

Result of Exanungtion in the Research Department Imperial Institute, London,

Other DICTIONARY articles that may be consulted;
Corchorus, ¥o! 12, C 1879,
Hibiscus cannabinus, Vol IV H, 177,

Urena lobata, Vol VI, PartIV U, 29,
also

The Agricultural Ledger, 1894, No 18, 1896, No 6.
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The objects of TyE AGRICULTURAL LEDGER are~

(1) To provide inform d with e or products n 2
form which will admut of its ready transier to Yedgers,

{2) To secure the maintenance of umform ledgers {on the plan of the Dictionary)
m all offices concerned tn agricaltural subjects throughout India, so that
references to ledger entries made wn any report or publication may be
readdy utilised tn all offices where ledgers are kept,

(3} To adout of the crrculation, e conventent form, of information on any subject

d with tture or products to officials or other persons
nterested therein ,

{4) To secure a connecton betegen all papers of interest published on subjects
relating to economuc products and the afficral Dictonary of Economie™
Products  \Vith this object the information pubhshed in these Ledgers will
unsformly be given under the name and number of the Dictionary article
which they more espectally amplify  VWhen the subject dealt with has not
been taken up in the Dictionary, the positton 1t very possibly would occupy
1n future issues of that work will be assigned to st
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CROTALARIA JUNCEA,

(SUNN-HEMP)
[ Dictionary of Economsc Products, Vol II, C, 2105.]

SUNN-HEMP FIBRE.

Result of Examination in the Research Department, Imperial Institute,
London.

On the 8th January 1896 2% of the best guality of Sunn-Hemp fibre | Examinatto
(Crotelana )\ln]cea) produced i the Tavoy dhstrict, Burma, anf recomad ot Su’l‘w‘- n
from the Revenue Sec - re ~ JHamn fhre
No 703—8 A «8, dated .

London, for examunatio

No. $§ Flying Seal, date

to be furnished on the

together with any rem. R

the fibre might be 1mproved. These requests were made at the instance
of the Burma Admimstration.

The Secretary and Director, Impenial Institute, achnowledged recript of
the sample onthe xath February 1896 (Flying Seal Senes No 74},
and stated that pomons_‘of nha‘d een examined by practical experts of

wil Ltedeniua Auel Luiner sudleu tue NULE Wds Deng examined
detail by the comparatie process adopted n the Research Department of
the Institute, and that the results would follow

C. 2105.



2 Tke Agricultural

CROTALARIA
juncea. Sunn-Hemp

These were duly recerved with Flying Seal letter No 77, dated the
20th February 1896, together with results of the examnation of a sample
of Sunn-Hemp grown in Calcutta taken from the collection of fibres 1o the
Indian Section of the Institute

- s |2 |t | ¢ F]
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e~ o~ s > S
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5 SHEMERE L CED R
H LA g e 2| &5
13 | BFEREE 1R 508 8
Per | Per [ Per [ Per | Par | Per | Per { Per
cent [cent [cent | cent )cend |cent [eent fcent [m mt
Leguminose
Besults com~ Crotalana juncea| 98 3:) 92| 158) 88 37 35| 8745 -8
pared (Burma) B75
Crotalatia guncea| g4 5] 105 | g arf 16 ? | go6)s 57
{Calcutta) 910
ML m W mmfamab elt = g er 3B 4L meeeseal mganey
[
]
& & & g £
12 (8818 g
= (£ {513 1§ -
s Sl 2.1 2
g IR
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& - 2, 5
S1E S EIEE ¥
ver | 2or [ per | per |2 | pur { per e |
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CROTALARIA
Fibre., juncea.

Sir Fredemck Abel concludes by rematking that “the Hibsscrs cannabinigs, | jripiseos
which has 1 beleve, been “proposed as a  subsittute for jute in | eanratirus
some distncts of India where the latter as not cultinated it shown
ta be supenor to jute of average qualty The measurements of length of
fibre have been cavefully made, and they agree with those obtained by i
Messrs. Cross and Bevan in the examination of asample of fibre from
the go!omal and Indian Fxhnbmonb .

e Urena fobatz s also a fibre of the jute type, possessing ver:
suidar qeanties 1o yore " he stapte of thd fbr hs ot agd i TR lovate
percentage of cellulose which it was found 1o contain 15 somewhat lower
than that observed by Messrs. Cross and Bevan in their pubhished analys s
of a sample of the same descriplion of fibre*

Gu1.C,P.O =No, 04 R & A =25:796 —3,100 =W B.G

C. 2105.
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The objects of THE AGRICULTURAL LEDGER are ~

(1) To provide mformation d with agrrcul or products n
a form which will adnut of its ready transfer to ledgers, A

{2) To secure the mamtenance of uiform ledgers (on the plan of the Dictionary)
n all offices d m ag subjects th { India, so that
references to ledger entries made 1n any report or publication may be readily
utilised tn all offices where ledgers are Lept ,

(3) To admut of the circulation, tn convenent form, of information en any subject

d with 1 or products to officials or other persans

interested therein,

(4) To secure a connection between all papers of interest published on subjects
relating to economic products and the offiial Dictionary of Ecomomic
Products, With this object the information published in these ledgers will
uniformly be gnen under the name and number of the Dictionary article
which they more especialty amplify, \When the subject dealt with has not
been taken up in the Dictionary, the position 1t very possibly would occupy
1n future 1ssues of that work will be assigned to it,

E C. BUCK,
Secretary to the Government of India.
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THE
AGRICULTURAL LEDGER.
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OXEN

[Dsetionary of Feonomie Products, Vol 7, O.551-04]

Review of Correspondence ojg the subject of Contribution
0,

s to the Vet .
“ The Agricultural Ledger * elerinary Seriry

Towards the end of last year (1895), the Editor received a letter
on the <ubject treated of n the Agncultoral Ledger No 6 of 18g;,
DA Thee Cattle 1n Ind In that letter o was

' @ publishing 1n the Ledger of notes

1ssued would be attended by usefa}
resuns  1ne s uu sue oo dicated the various pomts on which
1t maght be deemed desirble to collect information

The Editor glrdly availed himself of this voluntary offer to aseist
1n providing information an)d in relerrmg the n‘naner to the Civy]

o seana

D& 1he QUILUIBL UL Plauiits Ly Lucuve  aat auus UL GSt of the
subjects on which 1t 15 proposed to contribute notes have been dealt
with farly exhaustively by professional workers and others 1n varions
rts of the world yet doubtless notes on the different subjecty
indicated wriiten 1n 2 simple manner would be welcomed by thos
who have charge of dainies and catile  The wnter goes on 1o s:
that 1n his opinion exp n an with Cnlllg
should be made known for general information hzenon,
drugs are especally interesing and aluable, and the A:Msun:
Inspector General cordially offers any assistance he can gwe, and
concludes by suggesting that all who are iterested in Canfe and
Cattle Discase be imvited to contribute an account of they gy, e
nences p

. .oy

(1) Howul:n;dcnuf) the age of the cow and number of Pattan

0 551~gy,
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questions  Contributions or corrections and additions will therefore be
most welcome

In order to preserie a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series  Thus, for example papers on Veterinary subjects will be regs.
tered under the Veterinary Series, those on Forestry in the Forest Series
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The objects of THE AGRICULTURAL LEDGER are—

(1) To provide information d with or with products
1 a form which will admit of its ready transfer to ledgers,

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary)
wn all offices concerned in agricultural subjects throughout India so that
references to ledger entnes made in any report or publication may be
readily uttlised tn all offices where ledgers are kept,

(3) To admut of the m form, of nf on any subject

d with lture or d to officials or other persons
nterested therein,

{4) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic
Products  With this object the information published in these Ledgers will
uniformly be given under the name and number of the Dictionary arucle
which they more especially amphify, When the subject dealt with has not
been tahen up in the Dictionary, the position it very possibly would occupy
o future 1ssues of that work will be assigned to it

E C BUCK,
Secretary to the Government of Indias
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PINUS EXCELSA.
[Dictsonary of Economsc Products, Vol Vi,Pt I,P.737)
PINUS GERARDIANA,
[Drctionary of Economic Products, Vol V1,2t I,P 7461
PINUS KHASYA.
[Dsctronary of Ecomomc Products Vel VI, Pt I,P.757]
PINUS LONGIFOLIA.
[Disctionary of Economic Products, Vol VI, Pt I1,P 760.]

PINUS MERKUSII.
(Dsctsonary of Economie Products, Vol I, Pt VI,P.77t]

INDIAN TURPENTINES

Results of the Examination of Indian Turpentines in the Research Department
of the Imperial Institute by PRorEsSoR H E, ARMSTRONG FRS Alss g
Review of the Correspondence relating to Colleciion of the Specimens by the

Reporter on Economic Products

In the JImperial Instriute Hand Jook No 7 on Resin anp Tur
PEATINE FROM Inpian Pines, mention s made (pp 21 23) of a sample
of turpentine denved from either Flnus'khasya or Pim’xs Mer-
1 S K -

. .~ 29th ¥
. . 1554

. ' L
- « .
vueled L0 ULUEILARE ihe task 1L 1Uil Sued Wi | 3 Lhia 0L lue
freshly collected crude exudation from each hind of tree  With letter

P. 736773
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And Tune
1894

D19t Ang
A854

B30 Bej
¢l

251 Jan
1335

WP

a
oyl
412 eb
1875

Pinas
khasya,

No 23 F S, dated the znd June 1894, Sir F Abel forwarded the
Professor s letter to the Government of India, and recormended
acceptance of the gratmtous offer  He further stated that i the
Imperial Institute sample store he had small quantities of the crude
turpentine from Pinus khasya and P, longifolia, but none
from P, excelsa or P, Merkusu
Afier consuitation with the Departments concerned a_reply to Sie
£ Abel was sent by the Government of Iads (letter No 12 F S,
dated the 21st August 1894) which pronused to provide Professor
Armstrong with 3 cwis each of the turpentines of P, excelsa,
M jr~e o P, ipneafoha and P, Merkusy, and sb each o
' * t Aced that letter 1
expressed
efour prin
. oownted out
the necessity  to bear . knowledge
as to the resources generally, of India i regere o this par-
nicular product h as 1t 18 not imp le that new and
important  appheations for turpentme may anse,’ for itis just
¢ concewvable that Indim robber may be artificially manufactured in
the futore from rpentine and in that case the resourees of India
ay regards this particear hiqud may assame considerably incressed
{mportance M
The Inspector General of Forests on the zsth January 18ys
adaressed s letter No 45 to the Conservator of Forests Schoor
- = ~whrh he called upon hem to supply
mngifolia,
. . onservator
urpentines

but not the 0US 01 1, 3as 6uy
Norrit West Provinees anp Ouvpw—Reply was made to

= m=m1 of Forests by the Conservator of Forests Scroor.

U athat e he

No 1137—NV1 43 uaiu a2 . 4
Indan species of Pinus besides Pinus excefsa, P. khasya, r.
lon T ST S e ewnderstood to be P, Gerardiana
R * EasteRN Cikctr, veplied to
. fo 112 C R, dated 11th

=T ety

. . . 15

LY L] ny L] . nd
tor

2 ' RS

® Fstracted [ om the abave #pec ¢3 by means of steam dutdlation

P. 736-773
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PINUS,

ordered some expenimental tapping of Pinus khasya to be made 1n| BURMA,

the State of Thamakhan and at Bernardmyj o 1n the Ruby Mines District

Plnus

The expenment at Thamakhan was carnied out by Mr,Jackson, Deputy [ Khasya

Consernvator of Forests, who 1n ]anuaryri 894 made 4{5 ts\pemgs‘on 275
PN R R - 4 e

. -
follows .—
t]:anuary 20days . . . viss,
ebruary . . . . - . ”
March . .. . "
Annll . . . . . . n
May . . . . . . . »
June . . . . N « B "

wiss (1,3651)

‘The experiment was not carned out furthzr, The cost of collection
was as follows :—

R a ¢

Pay of coolies . . . . . 212 0 o
Purchase of pots, tools, etc. . . . 57 6 o
Cart hire to rarlway . . . . . - 27 0 o
ToraL . 256 6 o

The turpentme was made over to Messrs, Finlay, Fleming & Co,
of Rangoon, who have undertaken to sell it for us m England
Owing to changes of officers and other reasons, the experiment in the
Ruby Mines, where the forests are of small extent and very scattered,
was uot carned out 1n a satisfactory manner Ten trees were tapped
on the 21st May 1894, and more trees were tapped at intervals up to
the end of August by which time 56 trees 1n all had been tapped and
25D of resin collected

Insprctor GEnERAL oF ForesTs on submitting the foregoing
letter stated that the Conservator of Forests, Tenasserm CircvLe, had
been asked to supply 3 cwts of the crude exudation from Pinus
Merkusu

Burma —The Conservator of Forests, EasteErN CiIRCLE, wrote on
3rd June 1895 (letter No. 444 ~* b s
3 cwis of crude turpentine fro
1n the Southern Shan States .
dated the sth September 1895 . . '
16th August 1895

In his letter to the Inspector General of Forests, the Conservator
corrected his previous statement as to Pinus Merkusi not being
found 1n his Circle, 1n so far that the tree )5 met with 1n the Salween
dmmage but not within any reasonable distance of the Mandalay~

Conf
Arpendix 4,

Plnus khasys.
Regtstere
No 6351,
Zrd June
1893

Plnus
Merkustl

Rangoon Railnay. P 6
- 736-773.
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oURMA The Deputy Conservator of Forests, SALwEEN ATaran Divistov,
1895 Mounlmen, advised, i tns letter No 6—g8, dated 17th June 1895,
tPe despatch of about 70 wiss of the resin of Pinus Merkusn
3,
N
eglster
No 8322
2tA June
2808
& v )
SALWEEN ATARAX Dnvision —
R a p
Collection of 70 viss at R35 °f, viss .+ 280
Ejeghant fure for carnage of ditto - . 4 00
Bullocks . . . . . . 400
Cat . & o . .o 2 6 0
Freghtbylamnch . . . L 2
Coolie hire . . . . ‘l’" °
Purchase of 7 empty tins at annas 4 . .
ToTiL 3710 ©
- t-1' - No 613,
Forests
e on from
Cerersitns ote leue\"
cwis o
10}’;’0"4’“‘" t this was
Pinus ntto the
khasya, 505 feet
sted from
LR [ . -
.oy 1 n - ;Lo - -
. B .
“ .
'. . . ! LI | .
. . PR
INPERIAL L . " "
SNSTHUTE . . - -
Aih Auy .
. "
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PINUS.

turpentine from Pinus longifolia and Pinus excelsa, which had
been ashed for from the North West Provinces, 1t was believed that
these would shortly artme ‘The letter concluded by <tating that
some considerable difficulty had been expenenced i1n discovenng the
other trees that might be expected to afford products of the nature
here dealt with Pimnus Gerardiana had been mentioned, and
arrangements had been made to procure sofb of the resin from
that tree.

Bursa —By lus letter No, 1162, dated the 19th August 1895, the
Conservator of Forests, EASTERN Cirerr, adwised the despalch of
specimens of the leaves and cones of the trees from which the Pinus
khasya turpentine was collected Acknowledged by letter No
1252—342, dated the 2cth September 1895

By lener No 1622—32, dated 2374 Wovember 1893, the Consena-
tor of Forests, TENAsseriM CircLE, was asked to Supply leaves and
cones of the tree from which the crude Pinus Merkusis turpentine
was collected as well as information required by the Impenal Institute
authonties on the followmg points —(1) Locality where crude turpen
tine was extracted, 1ts latitude and longitude, (2) elevation, (3)
number of trees tapped and number of incrsions made to produce
the 70 viss of tarpentine, (4) months when tapped and the yield in
each month, (5) average yield of each tree

IueeriaL InsTITUTE —Letter was sent on 2s5th November 1895

about 3 cwis of the crude turpentine of Pinus khasya. In the
3 D TN A Aaermeeh b AF ohm e amdt

et

the Reyur‘tefs office
Panjas —By endors:m:%_n! No 597 dated 8th rDecember 1895,
P L € . o3 oa . " ar 2

P. 736-773."

IMPERIAL
INSTITUTE

BURMA
Pinug
khasyn
29tk Aug,
1895

Pinus
Merkusit,
23rd Aov,

1895,

IMPERIAL

INSTITUIE,

25¢th Nov
1855,

Register
No 6322,
No 6351
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olis of the chief constituent  Practically they correspond exactly in properties to
mz‘tll;;‘ French ol of turpentine Pro{euur Armst‘mng 15 dxsEoszd to think that
. o o E S npslushivy fk S A we -

purposes for which ordinary resinis used.

There appears to be noreason why India should not obtain whatever
turpentine 15 l’e1u|rcd m the country from natve sources Professor
Armatrong hopes, later on, to furrish a ‘more detalded report in regard to
the composition of the oids obtained from these two turpentines,

P. 736-773.
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APPENDIX A
Buama
Endorsemen by the Conser-ator of Farests, EasTers Cirere, Upper Burma,

—Ao 200~ 16A 2 duéed Manfalvy, the 205¢ 4pril 1896

Copy of the following forwarded to the Inspector General of Forests
Calcutta for informat on, 1n continuation of this office letter No  2630—
47 ], dated the 1,th February 1805 —

Endgrsement from the Canscroator of Forests, Pecu CircLE, fo the Con
sertator of Forests, FAsTERN CircLe, Upper Bsrma,—No 2643—
41 27, drted the 2156 March 1896

- TH 4 F 1 Dam 4 8 PAd cann b Anted amh mesams

on
‘ v of
. Fice
* . " ty’s

‘ fer
communications on th s subject being made direct and wrthout the inter
vention of this office

Letter from Messrs_ Fintay, Fresawe & Co, Rangoon, fo the Conser
wator of Forests, Pecu CirRCLE,~dated the aoth March 1896
. " ‘ your letter, No 2534—
. . 30 tms of crude tur.
. + " were under the impres

vhich our London firm
e for having omitted to

do so
The following 1s [rom Mr Roverton Redwood, one of the highest chemical
authorites ofthe day —

DARR COLOURED SAvPLE,

Phystcal Characters —Semn fluid of grey colour, and having the usual
odour of ¢rude turpentine

Results obtained on Iistillation —On being distilled m a current of
steam the sample yrelded 29 per cent of ol of turpentine leaving a
residue of dark red resin  The oilof turpentine had a specific gravity of
$65at60° F and a flashmng pornt of g;° F (close test}

LIGHT-COLOURED SAMPLE

PINUS

BURMA

Baee dgell
1846

2015 Maveh
1844

Physical Characters —(Tlnd somewhat viseid) nearly white in colour
and with the usual odour of crude turpentine

Results obtained on Distsllation —On be ng distilled 1n a current of
-‘(,:am‘lhe s:emplelym!ded 25 per cent of ol of turpentme, leaving a residue

. - of 858at 60" F anda

. - of the o 1of turpentine
“WLAINEd DY WISLILILIOE 10 A current of sted it was found to have a boling

P. 736-773.
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BORMA,

pg:nt ranging from 310°to 360° F and a speaific rotatory power + 32°

General Remarks ~Bven the dacker of the two =amp'es yrelds off of
turpentine of good merchantable colour anl odour, and the hghter sample
gives a good resin  The yield of o of surpentine from » =7 = 5
satrsfactory both as regards quaat t - .
possesses the same ch e

States having a dextro « = = otansed hght
and havmne - = . .

- = to answer alf
the - - 11 vy but Iwould
sug . o v varrels of it 'should be distilled,

and ai 01 1t made by converting 1t mto varnishes

The lcllownﬁ 13 from a § ondon firm of Brokers ~

% 11 imported to tus country in the crude state, the stilly would have to
be erected m an isotated posiion 8038 to avoud the bisk of fire 7o obtan
the refined spiets of good colour the stills would have to be of capper
Oneof the prmcipal dwtillers of Resin here values your erude turpen
tme at L4 to£6 perton, and if he could obtain 3 constant supply at
abaut this price he woutd be withng 10 go to the expense of erecting plant
10 work it~ This price 15 based on the present 1alue of Amenican Refined
Spints of Turpentine at £22perton  We may mention that _dunng the
last few years the price of this arhicle basvaried between £20 and £28
m London, and as the market has been growing of late we shoold
consider £24 the Toghest Hiznre that can be ressonably expected {or some
tine ta come  The valuz of the resm obtained from your crude turpeatine
would be from 45 to £6 per ton tn London *

he followng is from a large firm of varnish manufactarers 1—

“ We haye carefully tested the two samples of Indian turpentine with

the following results ~

Dark quality Light quality
Water . . . . . - 187 130
Sputt o e e e . 213 245
Rt « . 2+ « + +« =+ S6oo 875

— —
i 0 1000

The sg:mt appears to bt about equal to Russian Turps and Resin
abomt F Grade, To work it would necessitate a special plant beng land
down, our resm shlls not betng smtahle, We ace willing to entertain
the matter if we are guaranteed a certam supply per annum at a price not
exceething £ 4+10-0 per ton on our works

1t 15 ewdent from these reports that the Turpentine 1s of good quality,
but at the prices named we feat 1t would not be posmble to ship it at &
profit to the London market

1t would certainly be ont of the questtan to ship if n its ¢rude form
to sell a1 £1-10-0 per ton~a price wbich would do Ritte mote than cover
cast of packing and fraght

Taking the quotatians guven for the refined products, vis £ 24 perton
for Spirits of Turpenuine and, say, £5-10-0 for Resn and aliowing, sy,
15 per cent for moisture, the return would be about [g-6.0 pes ton {0
cover first cost cost of refining, fretght to London and sale expenses

Do you think st worth while, 208 will you give us an wea of the pro-

bable quantty? We <
the cost of TeﬁX\mg pa ns'hAH be glad to ascertain from our Loadon frends

P, 736-773.
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Copy of letter No 2642—41-27, dated Camp, the a15t M rech 1896, from| N W P
Drlxef Conserrator a} Fo‘n:l:: Peou Circee, fo Messrs rm{.n, and OUDH
Fuessivg & Co, Rangoon ZLel Mnrels
1806
In thankmg you for = " += ¢ =+ o f ' ‘
reports on the crude turpet [ -

mform you that the atte

Circee, Upper Burma, h

your letter, and that he has wiin v 164 10 LOIILIINILALE dITeLL With You
as the specimens reported on were otiginally supphied by him.

APPENDIX B

Forest Department Reports, North-West Prownces for year ending g0tk
Fune 1894, pages 78 and 39, paragraphs b0 1o b4,

60 Resin—In the Jaunsir Division the tapping of punes for resin
continued  No new trees were operated on, but about 3,900 trees previ
ously worked were again tapped 639 maunds of tesin were collected at
a cost of R1,168 The cost of collection was about Rt-13-3 per maund
agamst v
previousl
time anc
werght of
the year —

F)
Collection of 639 maunds of crude resin « 1,068
Price of boxes, tins earthen pots, etc . 769
Carniage of 624 maunds of ¢crude resm to Dehra 808

ToTaL . 2,745
61 Turpentine and Colophony —431 maunds of crude resin were
distfled in Dehra giving 28 maands of rosn and 44 maunds or 4o |
pallps x nF Frrnant me A maclas ba o L
. . .

P. 736-773.
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&-a\‘{m‘l”-“ The Conservator has put together the actual results of four year.!
working of the resm operatiuns 1n the following table:—
PARTICLLARS | 189000 , 18107 | 189203 | thordd ] Forat.
| L o
l Number of magnds of crade ;
resia collected »ooab 3oy 200k €234 610 | w9l
| Number of maunds of cruade
resin sold locally 2 200 3l 15 240}
Namber of maunds of ciude
resin sent to Dehra 19 328 639 333 | nseo
) Number of maunds of calo-
| ppheny sold ns 253} 380} 378 | 1050
Number of gallons of tarpen
[ tine sold or used . 45 63 624 2008
Revenue from crude resin R 46 Boa 15 68 020
N colophony 655 1,307 1,858 1,563 | 51203
- »  turpentine 12y 353 2,510 1,300 4296
Value of reain and turpen-
tine wn stoc) . . . " 2973 | 3773
ToTaL « R 828 2,550 4413 710 13,508
EXpENDITURE
Capital . . . 3o%. 20 20 . 345
Working— N
Cost of collection W st 561 042 1,168 [ 3733
» carnage 233 438 76 8c3 2236,
Dehra expenses . 05 260 363 432 1,150
Chaxrata . 124 218 473 8 2 866
Bags deums, etc L 28 365 583 bl
Carriage by rall .. 89 182 27 163 655
| ——
ToTAL .| 1,384 2014 3:3% 3330

The net results consequently are 1 —

R &
Regenue . - . 13,50t
Expeaditare, working . | EETRTY
1a per ¢ nt, ot €ap tal . ..
10,208

Profit  » 3293

ner mannd orofit.  In 189t 92
. 1 of caurse
. r overyt and
. - T he mtros
isfactory 1o

. . 7 the lons
not only the

. .« ctoms tanf
taxes the imports of resin and turpentine into India, there 1s every reason
for customers to get thew supplies from the local industry = At the

P. 736-773.

\ on 1,763% mannds of resin collected
= Slant b e vanchy B
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camageto Chakrita, amounted to Rg1-1t0 It 1sbeing tned by one
or two purchasing firms, but the result 15 not yet known,

63 Chir, Tar and Pitch —The demand for these atticles his not
improved, but small indents are being recenned and small quantities
sent out for trial The effects of the new customs tariff ought to be
perceptible in the case of all these products

61 Nothing further has been heard of the proposal to use fir wood
for the manufactu-e of matches, but the guestion of its utilization for
n'lakmg tea l'mxesLhars\ been under discussion, and it s very pr?::a‘hle
KR aeal dewis e el W didne o oanlan £n M

backs, and similar articles, and everﬁy endeavour will be made (o assist

in therr being procured, through the medmm of the purchasers of
coupes—{Forest Dept Report, N -V P, year ending 30th Fune 1894.)

P, 736-773.

G.1.C P O.—Ne, 10 R, & A—28746~ —B N D.







é

All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta.

The objects of this publication (as already stated) are to gradually
develop and perfect our hnowledge of Indian Agricultural and Economic
questions  Contributions or corrections and addittons will therefore be
most welcome

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series  Thus, for example, papers on Veterinary subjects will be regis-
tered under the Veterinary Seres, those on Forestry 1n the Forest Seryes,
Papers of more direct Agricultural or Industrial interest will be grouped
accordmg as the products dealt with belong to the Vegetable or Animal
Kingdom, In a like manner, contributions on Mineral ang Metallic syb.
jects will be registered under the Mineral Series

This sheet and the title-page may be removed when the subject-matter 15

Bled 12ty praper prace,
according to the letter and number shown at the bottom of each page *






THE

AGRICULTURAL LEDGER,

1896—No. 15.

——
(R PRINT FROM MADRAS RFCORDS)

—_—

MAGNESIA.
(DICTIONARI OF' LCOYOMIC PEODUCTS, Vol V', 31, 52y

—_——

REPORT ON THE MAGNESITE AREAS OF THE Cravng
HiLLs, &, NEAR SALEM

By C. S. MIDDLEMISS, B A, Geolgical Survey of India,

Hndras:
PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRESS,

1896,



The objects of THE AGRICULTURAL LEDGER are~

{1} To prowide mf d with | or with products
1 8 form which wall sdmt of its ready transfer to ledgers,

(2) Tosecuro the maintenance of umiform ledgors {om the plan of the Dictionsry)
1 all offices 1 i Hural exbjects thraughout Indis so that
veferences to ledger entries made n any report or publication may be readily
uttheed m s} offices whers ledgers are kept,

(8) 1o admit of the lation 1n form of
connected with egricnliure or seonomic products to officisls or other persons
mterested therem ,

{4) To secure & connection between all papers of interest publisbed on subjects
relabing to economic products and the offieal Dictionary of Economic
Prodacts  With this object the information published 1n thess ledgers wil)
wniformly be given under the pame and number of the Dictionaty articls
which they more especially amplify When the subject dealt with bas not
been taken up 1 the Dictiouary, the posttion 3t very possibly would occupy
m future 1sues of that work will be asuigned to it

E ¢ BUCK,
Secretary to the Government of India

£ on any sabject




(‘ﬂtmn\r and Maaflic Sener Too t)

e

AGRICULTURAL LEDGER.

1896--No 15,

(RFIRINT p1OM MADRAS RECORDR)

MAGNIESIA,

Detes ary of Teosont Profucts, Tol 1,3 72]

BEPORT ON TIIL MAGNT ~I1L ARLAS or 11 CHALK HILI
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Nofe d ;U B Musntrsiss wa Ge 7 geal Surtey of Indiy

Innopucizon

5oLt the imddlc of Dovembar lust T recaved o commumeatiyy
s the Madras Government ashing me to exuninc the above
eas (G 0, dated 12th Nov cmber 1894)  Accordmgly 4 good
wt of the cold weather season of 1291-95 W1s sponit i the)y
udy

Ii¢ wmain results of my exammaton are embodicd 1y thig
.port which deals with—

(1) The two areas of the Chatk Injly

(2) That of the north west cnd of the Kanjamalla, hill

(3) Mhat near Valmyapatts m the Ndmakkal talyk

I fhese three arcas the first 1> by fr ths most 4y
Lhes will l)ect'ﬂ\tru for deseription 1 the 1bove order portant

[ (statw Hirrs

The two news emaced undel the 1bove namg |},
deserit(d by Vesaan Kiug and Teote m e “‘"m?:e( ll;een
G S of Inda,vol 1V, pt 2, 1564)  lhe sang 5 e
cursonily (\umned by M1 1lolland qute Teeently o 1\\91"0
sertbed | Recards G & of Tndvery vid XA, p 15 1592)( e

Wihalst the two formel absenners BXVE 2 fapy
Acseription «f the mode of oeenrrence of the magy
remirks on the nceompiniy
come to morc defimte and

! )wl(]eralled
ng wanerals, the Intter e, Walh
accurate cunclusmus\,ega: able to
ng the
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mode of orign of the magnesite, chromite, ete —conclusions
which have been abundantly confirmed and dllustrated by my
own 1isit

In taking up work myself on these extremely intercsting
rocks, 1t was elear (considering thit a generally descriphive
account, and an up fo-dute themy of them existed already)
that any advance that [ could make on the work of my prede-
cessors must be tn the direction of greater accuracy as regards
det uled surveying of the mmerals and rocks of the area MY
Line of action was therefore clear, and the first step towards it
was to obtan o detatled topographial map  Ths 1 found not
ta ¢xist, and o, as the shortest way out of the difheulty, I
st o work and pline tabled the two maguesite areas of the
Chalk hulls mysclf (n the scale of 6 mnches to 1 mile, showing
sketched contours of 10 feet A tracing of the map, geolo
geaily coloured, accompinies this report

1t will be seen, therefore, that the apparently srmple request
of the Madrae Government for further nformation about the
maguesite of these hills was veally a el of + more senous
nature than would appear 2t first sight—if I were to see any-
thing aud roport anything beyond what was already known snd
published

The Chalk bills Jie a few males north of Salem town  Fhey
comprise two meas, 1 smaller one to the

Fotion a2 ses south, through which at ats south-west

end the Madras Rulway and the road to Omalur pass, and 2
favger ome to the north-east of the Infter, and which keeps &
position to the east of the radway and road The former con-
tamns about 11 square mnles and 'the lagter {so far .s shown
my map) about 3£ square miles It extends, however, further
away w 2 north casterly dwection

The hills rise gently from the plaws, and cxpose a set of low
undulating ~ surfaces, generally bare of
vegetation and without water ~ They are
streaked with white, owing to the veins of magnesito (carbonate
tofkmagnesm) from which (eironeously) the name Chalh hulls 18
aken

Gex arul Gealagueal etrus The structure of the two magneste

ure areas may be summarised as follogs —
(1) Lhe plans surroundmg the Chalk nlls are composed

of_gn anctent gueissie sertes, wrapped nto folds with a N £ —

8.W. sinke
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(2) The two areas of the Chalk lills are essentially two
great intrusive masses of olivine chromite rock, and other
olivine bearing rochs, which, from their contaimng httle or wo
felspar or quartz, belong to the peridotite, or ultra-basiec group
of rocks, such as dumtes, picrites, ete  These rocks, owing to
the unstable mineral ohvine, have undergone enormous mineral
change, whereby, first the dumite became serpentinised more or
less completely, and secondly, the serpentimsed product was
further altered with the formation of magnesite, chalcedony, ete

Mr Holland was the first to detect the presence of dunite
The Dumte andits con 10 the specimens which he collected 1n the

tared mneral Chromite Chalk hills and north-west of Kanjamallay
hill—see foot-note at p 144 of Mr Holland’s paper

This roch, first known from the Dun mountamn, New
Zealand, 18 composed entirely of olivine and chromite, and as
such, 10 1n unaltered condition, 1t 15 found at many places
the Chalk hills where the roch has ressted the metamorphic
mfluences tending to convert 1t mto serpentine  The top of
« 37 [l and of “ Tent ”” hill, and the western end of the ~outh
area are examples of places where the rock, of a grey or
greemsh grey colour, may be observed  The grey rock (colour-
less m thm section), such as 1s found on the summit of ¢ J 7
il and near ¢ KK lull, might be at first sight mistaken for
a quartzite until the hugh specific gravity arouses suspieron

The mucroscope shows the rock to bo composed almost
entirely of a coarsely crystalline aggregate of olivine, felted
together, and with minute black crystalline grams of chromite
dotted through 1t

A chemical analysis of the ¢ J ” hill specimen No 10 189,
made 10 the survey laboratory by Mr Blyth, gave—

Silica 3910
Magnesin 48 26
57 36
{x['on, alumtna
anganese
Chromium 1264
Aoisture, ete
100 00
Tho speaific gravity was 3176
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between ¢ Tent ”’ hill and * Green bush ” lull, and m the one
to the south west of *“ Tent ” hull, show that the centre of this
aret 1s approxuaately the true location of the chromite No
mnes have been worked in the area, but I have no donbt that
if extensne quarrsing of the magnesite 1s ever carred out,
chromite vens will 1 due course be Imd bare

As for the quality of the ore, the nodules and lumps as
preked up among the ils show that 1t 18 practically a granular-
erystalline nggregate of the pure muneral, chramate of iwron, the
theoretical composttion of which, as grven by Dans, 18—

Chromsum sesquioxide 680
Iron protoxide 320
1000

but chromite viries much wm the amount of the sesquioxide
preseut, 50 per cent being conmdered a very good quahty of
ore

The actual analysis of the ore, as found in the north ared
of the Chalk hlls, 1s given m MNewbold’s paper referred to
above It was made by Mr 1 Solly, and gave—

Chrominm sesgmioxide 49 00 per cent
Wineh 15 about equivalent to chromio
and 5700
Or to oent per eent of chromate of potash

The following description of the method of working and
transporting the ore to the coast is taken from Newbold’s
report —

¢ The ore 1s separated from the rock by means of pickaxes, chisels
* wedges, and hammers, sorted and piled up into Iittle hoaps on the
¢ ground v tront of the huts ped by the supermtendents, where
¢ 1t remams until the Cauvery becomes navigable, that 1s, from tho end
¢ of June till the end of September It 1s then sent down by land to
“ Moganoor, o place on the river about 40 miles southerly from Salem,
* whence 1t 1s boated to Porto Novo on the Coromandel coast Thence
¢ 1t 15 shipped to ¥ urope by the Porto Novo Iron Company

About 100 tons are smd to have been extracted from the
mmes, one block of which weighed two tons, but 1t was found
that the export of the crude ore to England did not pay owing
to the quantities available from Scotland, Styra, etc At s
depth of 60 or 60 feet from the surface water was met with,
and 1t 18 not ympossible that 1t was this dhfficnlty which helped
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largely to stop the work, inasmuch as no better means of remos-
g the water were used than buckets and ropes

Besides the dumte, and 1ts more 1mmediately derived
Otber Ultm Bamo npa  SeTpentineand chromite veins, there occur,
Bame rocks of the Chalk somewhat sparingly, examples of other
tlls less basic rocks They are generally
black or of dark colour, and stind out 1 10unded lumps, having
escaped the great alteration which the dumite has suffered
They are represented on the mip by a purple colom  Many
of these 1 the north aiea arc sitvated round the margins of
the dumte mntiusion  (neremarkable one 18 found to the east
of ¢ Green bush ” hill in the southarea  All these rocks contain
olivine, but not to the exclusion of everything else  They also
contan green pyroxene, and sometimes black mica  down e also
contain a small amount of plagioclase felspar thus haking the
ultra basic rocks with the basie

Tt 1s not absolutely certamn how these rochs made ther
appearance 1 this area, but one 1easonable hypothesis 1s that,
lying as they do at the outer edge of the great dunite intrusion,
they represent the lighter portions of the molten magna which
separated at the surface, whilst the more basic (lements of 1t
tended to smk by thewr higher specific gravity and so occupy
what 13 now a more central portion of the Chalk hlls areas
But, a8 the study of these rocks 18 of more petrologreal nterest
than of economic importance I do not propose to do moi¢ here
n the way of describing them, but to confine myself to statmg
that, as they hint at an mcreasing basteity of the rocks as we
travel mwards and downwards from the outer edges of the two
areas, they pownt to the posuibility of the heavier minerals, e g,
chrame, hansg, fannd 1o greater abundance at greater denths.

Another set of hornblende garnet rocks which form the
high ridge ¢ HHJIJ ” between the north and south areas will
similarly be neglected 1n this report

I come now to the mneril which 1s most abundantly
represented 1n the Chalkh lills, that 1g,
the magnesite, or carbonate of magnesia
Its general charactenistics, mode of occurrence, nnd appearance
have been deseribed by many observers, among whom may be
mentioned Newbold (/owrnal Roy Aswatic Soc vol VII,
p 161, 1842), King and Foote 1n their memorr eited above,
and lastly Holland  The descriptions of the earlier obseryers
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stwd grod at the present day, if we sumply substitute the mole
correet niner dogienl deserniptions of the 10cks from which 1t
was origmally dernved m the phice of the hoinblende schists,
micaceous ind massnne taleose schists, basalts, ete, of these
observers  lhe mustake made by them (perfectly intelhgible
before the micro~cope was regulrh cnploved for the cxamin
ation of roehsby muams of thin scotions) was of a simple nature
They looked upon the arer of the (hall hills as primanly a
focus of metamorphism, brought about by a loeally mtense
cxtravisition of hot iexd waters o1 yapows which were suffi
cient to change the otherwise stable mmueials m the gnewssic
rocks surrounding the wucr  Mr Holland’s md my own
tesearchcs ot the other hand have smnphfied the matter
considerably by tho discovery that the rock formng the ground-
work ot the Chalk hlls arcas 1s entuely different from the
sutrounding gnassie 10cks, thit 1t 15 mm fiwt as has been
| described abave 1 newrls purc ohivine rock m varous stages
of altexation  lhe fiet of such an olvine 10k having at one
time been crupted mto the older gneissis n this part of the
eountry 18 m 1tself <ufficient to aceount for the <econdary masees
of scrpentine nd vems of magneaite, without having recour<ato
hot aeid waters emergmg at particular plices, masmuch s 1t
118 the nature of olivine rochs to rapidly undeigo chinges mto
serpentine ind magnesite  The mineial 1s of such an unsiable
nature 8s fo rerdils lend 1tselt to these changes under neymal
subterrinean or suiface eonditions (without ealling into play any
special metamorphosing agents), whilst the ordin ry gnessees of
the conntry, and the less bame 10cls suronndimg the rea
| remained practically unaltered

I need s very hittle, therefore, as to the geneial accur-
rence of the magnesite heze, except that 1t appeats in vems
whieh althongh they have, m places a tendeney to 4 particular
alignment along what were probably ouginally jomt planes
the dimte, e nevertheless us 1 rule completely nregular 1
therr digposition  The number of vems and the cortesponding
quantity of the magnesit , were pomnts to which I putientuly
dueeied my attention , and wineh T have endeavourcd to repre
seat ou the accompanyn map  the y1le wash of blue which
covers the whole mea whic the duvite 18 found, stands for that
m which the magnesite 1> Test w ¢vidence or absent altogether
‘The cross shaded portion 15 that 1n which there 1s a farr amonnt
o;;lm magnesite whilst the deep blue wash represents the parts
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richest 1in magnesite. I have been compelled for diagrammatic
purposes to draw the boundaries of the different nreas as sharp,
but T need scarcely remarl that 1n mature there are no such
hard and fast lines , the 1icher and the poorer rock grading into
each other.

(1) The nichest ireas (coloured blue) are, generally speak.
1ng, the western end of the north aren, and the south side of the
south area I estimate that the proportion, by volume, of
magnesite 1n the roch 1n these richest parts 1s about one half
or one third of the whole roch

(2) The moderately rich ares (cross shaded) ocoupies gener-
ally the moie central parts of the Chalk hulls , and I estimate
that the proportion, by volume, of magnesite here 1s only from
one-sixth to one-tenth, or even less, of the whole rock

(8) The poorest area (coloured pale blue) merely shows a
few thin vemns and patches of the magnesite here and there, and
1mpossible of estimation

The total area cmbraced under heading No (1) above, m the
two parts of the Chalk hills taken together, amounts to about
620,000 square yards, that under heading No (2) amounts to
about 5,636,000 square yards

Considered altogether, the amount of magnesite 1n these hulls
1s prachically unlimited ~ The michest portions (as visible at the |
surface) stand up in rough lumpy hillocks, sometimes, as 1n the
case of the hills at the western end of the north area, rising as
much as 100 to 140 feet aboso the plains, wiilst m other parts,
as the south edge of the south area, they rise only to 30, 40 or
60 feet above the plains Hence the mimeral (1f any demand
for 1t ever does arise) can be worked 1n open quarries, and taken
away to the rail  The quarnes could all be reached by a hght
tramway, or by carts

Two outhne views of fhe two areas are appended to this
report to show the configuration of the country, and two photo-
graphs to :llustrate the surface appearance of the magnesite

veins
(2) KANTAMALLAI AREA

Mr. Holland (Rec G S of India, vol XXV, p 142) was
the first, I believe, to draw attention to the presence of ultra-
basic rochs and magnesite 1n small amount at the north west
end of the Kanjamallar illin a depression at the head of ulxtﬂq
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stream running down fo Sithaswaran howil (temple) Therew
also b remarks onthe possibility of finding chromute assoctated
with the magnesste

On visting this part myself last scason, I found the rochs
as deseribed by Mr Holland  But the amount of the purer
ohvine chromite ultra-basie sntrusne rock (dumdte) as found at
the surfico was, however, extremely small Tt s of a pale
greemsh yellow colour and crumbles easily  Veins of magnesite
run through 1t In close relation with 1f was a brilhant darh-
green rock composed of enstatite and 7 bright green pyroxenc
(diopwide), a rock which 1s also found 1 the extreme north east
parts of the north magnesite area of the Chalk Iulls, on the east
side of the donble peahed Nagramallar all (not represented on
the map)

Mr Hollaod’s prediction as to the possible finding of chro
mite hete was verihed by my coming upon a band of it about 4
nches thick among the magnesste and decomposed ultra basie
rock It twas only exposed for the short distance of about 3

ards
¥ The whole exposed area of these rooks i this locality 13 m
length not more than § mile and i breadth § mule  Itappears
to follow round the eastern end of the depression at the north-
west end of Kangsmallar m the angle formed by the mam ndge
und the low continuation of 1t south of Sithaswaran kovil (tem-
ple) I conld not find any trace of it anywhere else on the
Kanjawmallar ridge

To the south of Kanjawmalla lull, and runuing parallel to, and
north of the Salem, Sankandrug road, there s a hittle row of
alls composed ehiefly of taleose schists and dumte, with a mere
trace of magnesite among them  The taleose rock was locally
worked as pot stone for making rude vessels (feeding tronghs
for eattle, etc )

Both these two sreas are too small to be conmdered as of any »
mmportance from the magnesite they contain, but the chromite
of the former, and the pot stone of the latter, may be considered
as of some economic value  The chromite 1s 1 close proxmity
to a thick bed of magnetite

This paper does not profess to deal with the iron ores of
Kanjawallas, but I may mention that a few average specmens

from the lowest and thickest band of magnetite schust at the
M a2
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<outh foot of Kanjamallal were analysed 1n the Survey labora-
tory by Mr Blyth and gvve —

No 10212 (a finc gramed, almost aphamtic rock, 1 large
specimen of which I sent to the Madras Muscum)—

Speaific granty 3 86o
Prt’:r ccntg?f ron 3500
No 10243— s
Speatfic gravity 531
PI; eentgof won 34390
No 10239 (a coarsely crvstalline quartz magnetite 10¢k)—
Speaific gravity 3 538
Per cent of ron 36 66

(3) THE VALAIYAPATIT AREA

This loeality 13 ono of those deseribed by Foote and Kmg
1n thewr Memorr cited above, p 96  The amount of magnesite
present 1s extremely small  The ultra basic rocks which have
given mise to the magnesito are the same as those last desenbed
from north west end of Kanjamalla1 hall, but I did not find any
of the pure olivine roch analogous to the dunite of the Chalk
s

The actunl locality 1s o hiitle south (from half to one mile)
of Palwppattt of the onemnch map of the Nédmalkal taluk
(Madras Survey) The magnesite 18 exposed over an area of one
mule by half a mile, and 1t 1s doveloped among rochs which
contain a considerable quantity of enstatite, with green pyroxene
(dropsde)

Besides this particular area there 1s, actually at Valaiya
patty, another occurrence of sumlar rocks, which stretch away 1n
a long narrow band east and west of the town They form
httle hills nsmg sometimes steeply, and forming a discontr-
nuous chamn  With them cast of the town oceurs a rock of an
extremely acid type, a very coarse red or pink and white
pegmatord rock or graphie gramte, composed of quartz and
felspar, which have erystallised together stmultaneously

From the point of view of this report I need not make any
further remarks concerning this occurrence

These are all the localities with magnesite that I have so
far vissted  The first 15 the only one 1n which the mineral 18
Asveloped 1n sufficient force to be of any practical use
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CORUNDUM
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PRELIMINARY REPORT ON SOME CORUNDUM LOCALIT:
IN THE SALEM AND COIMBATORE DISTRICTS

Note by C S Mivorruiss A Geological Suriey of India

InTRODUCTION

Iy this report I shall merely endeavout to give a concise account
of such facts as to the distribution and occurrence of corundum
1n the distriets referred to under the above heading, as have up
to the present been mvestigated by me  All discussion of theo
retical questons ansing from them, except 1n so far as such
questions bear on the distribution of the mineral, will be left
for a future more complete report, when these nvesfigations
have been brought to a close

A few remnrks of a general naturo have already been made
by mon my progress report for the working season 1893-94,
and reproduced n substance 1n the nonual report of the Geo-
logical Survey for the year 1894 (Rec G & of India, vol
XXVIII, pt 1, p 8), and m two letters to the Goyvernment of
Madras, one dated 7th August 1894, and one dated 5th October
1894 1 need not do mors here than refer to them, as all
important detals contuned therewn will be embodied mn® the
present report

Corandum  Toeal ties Tho following 18 & list of the localitses
318 ted by mo where corundum has been examined by

me —
(1) Sithempund: or Sittampunds, near Solasiraman (Shola
sigamam), Némahhal taluk, Salem district,
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(2) Paparapattr and neighbourhood, Dharmapun taluk,
Salem distriet
(8) Rengopuram, Dharmapur: taluk, Salem distriet.
(4) Road from Dharmapun to Morappur
{5) Selangapaloryam, Bhavim taluk, Coumbatore distnet
(6} Gopichethipaluyam, Coimbatore district
(7) Karutapalaryam, Coumbatore district
Tho following localities, though they have been quoted as
corundum localities, hnve proved not fo contnin corundum
some cascs, or else local information on the subject was fonnd
to be wanting —
1) Yellagirs hulls, near Jalarpet
2) Nermgpot, Coimbatore district
(3) CLinnamallay, Coimbatoro district
(4) Lhanyhowl, Coumbatoro district

DEscnirrions oF Tor LocALITIES

(1) Siftampunds area

Tlus locality lies a lttlo eist of tho Cauvery river, and
shout fivo nules to tho south of the boundary dividing the
Tiruchengodu taluk from the Namakkal talul It has ap
parently been hnown for o very long tume  Specimens of
corandum and of tho enclosing roch from it were deseribed
by Count de Bournon (Ph! Tians Roy Socy, 1803, p 282),
and the place was wsited by Captan Nowbold and reported on
by him (Journal Roy Asiatie Socy, vol VII, p 224) Lastly
Dr Warth of the Geologiel burvey visited and reported on 3t

m two letters to the Madres Government, Nos 540 and 606,
dated 24th June and 16th July 1892, respectitely
The size of the area productiie mn corundum was given
2 by Dr Warthas 771 geres, but the villago
™ officers gave 1,000 acres ns the estimated
|dmount It was alvo stated to be about four nules long and
two miles broad m its wadest part
The part examwed by me was about fwo miles long and
1aned 1o width from 100 sards to 1,000 yords It hes sonth
west, south, and south east of Sittampunds village, ocoupyiog
o shightly clevated bit of nsing ground runming with ats loog
axis west north west, east sonth oast, at distonces varymg,
secording to tho position, of from 1 mule to & mile from the
village @
O 1878
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It was m December 1893 that I began my corundum
nvestigations m the distriet at this place first on account of
1ts being the one about which most information was obtainable
1he following summary 1s based on the observations then made
1 the field, and on the subsequent eximination of the rocks and
munerals 1n the laboratory

The rochs to the north of the corundum aret constst

generally of o great series of biotite

poocks of the me ghtowr  gperssio rocks, covering large arens, and

with bosses and vems of 4 cotrse reddish

gramte bursting through them and often forming picturesque

erags and precipitous hills, such s that 1t Taruchengddu town,
and the stmlar hills 1n the vieimty

But the actual rock piesent at the corundum workings
differs from the above 1n being a gneiss
or gneissic rocl, of 2 pale silvery o
pemly grey colour, streahed with black
and consisfing of anorthite (Indiamte) and hoinblende, chiefly,
with accessory minerals garnet, and minute quantities of
chondrodite (?)  In structure the rockisa erystalline granular
aggregite of anorthite, with rather clongated pusms of horn
biende, sparsely, or numerously arranged with therr long axes
roughly parallel to the foliation

Actnal matux of the
corundum

The roch 18 well fohated i bands which generally run
perfectly strught, and which differ in tho 1elative amounts
of the pale migeral (anorthite) and of the dark mineral (horn
blende) present  (See I'ig 1)

In some places the hornblende, in others the anorthite,
make up nearly the whole rock  Garnets ~lso become locally
vely numerous The specific gravity of a specimen with
but hitle hornblende and garnet was found to be 2824 In
this respect 1t closely resembles anorthite, the specific gravity
bemng & little higher than that of the latter on account of the
hornblende

It 15 among this gnesss that the corundum appears, dotted
about nt random among 1t Iike porphyuitic erystals of orthoclase
m a gramte  The mineralogieal composihon  structure, and
general appearance of the roelt matrix here 1s plamnly the <ame
as that recorded by Count de Bournon from the Salem district,

and named “Indianite” by lim The microscopieal exam-
mation of the two rochs shows them to be practically adentreal
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; In some sort of assoeintion with the anortbite gneiss, which
i is not disclosed by any exposures on the
L meens asoastel - cround, there must ocenr a very coarse
binary granite consisting of quartz avd
pink or flesh-coloured orthoclase felspar, inasmuch as large pieces
of the latter, and beautifolly clear smaller fragments of the
former are found scattered over the ground in perfeetly fresh
j lumps and showing no trace of rolling by the action of water.

On each side of the #n #in gneiss, which forms the rising
ground, there are gentle slopes of the same rocks, partly or
wholly buried under surface material formed of the broken-up
greiss, and with here and there a recent calearcous pisolitic,
tufa, derived no doubt from the decomposition of the lime-
felspar (avorthute).

The corundum occurs in two ways in
the area i—

(1) In the bed-rock as described above.
(2) In the gentle slope of debris along with the weath-
ered pieces of the bed-rock.

1t is of a pale greenish-grey, rarely flesh colour, and oceurs
sparsely distributed among the parts of the gnelss which are
richer in anorthite. Xt takes the form of irregular Inmps aver-
aging from one-fourth to ope inch in diameter. They do not,
as a rule, show the prismatie and pyramidal faces, though some
specimens from this locality in the Survey Museum are in the
form of short six-sided prisms, characteristic of corundum.
They eshibit, however, rhombohedral cleavage, which may be
detected as fine and very vegular lines crossing one another at
an angle of about 95 degrees, and ruled as it were at fairly
regular mtervals. These fine lines crossing one another in this
distiet way are a good practical distinetion in the field between
this mineral and pieces of orthoclase, or other felspar, especially
yin the case of the flesh-coloured corundum, which at first sight
may be easily confounded with the flesh-coloured felspar referred
toin the previous paragraph. Itis possible that some of the
lines may indieate repeated twinning, but the difficulty of cut-
ting microscope gections or of getting sufficiently thin cleavage
ﬁﬁ?ikes of the mineral, make it at present impossible to decide
8 point,
Nearly q)
ehell of élclil:
€. 1978
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which they hie among the matnix  This shell appears to be
left by the eiystallising out of the alumint (corundum) from
the lime-buaring felspar (anorthate)

The corundum found in the debris slopes 1s the same as
that of the miatnix roch imasmuch as the former 1s stmply
derived fiom the Iatter by weathering

Besides the grey corundum noted above, and the flegh-
coloured variely 1nto which 1t passes,
‘hfz‘:!‘f’“"d“’ erruby of here are to be found fragments, generally
minute, of red corundum, which ver
locally pass mto ruby  The brighter coloured pieces of these,
which are but seldom larger than one fourth mch i dwmeter,
were found by me only mn the more hornblendic Iayers of tho
gneiss, and they lie 1 1t surrounded by a shell of anorthite
partly converted 1mto calete  These preces are not generally
transparent, but dull and opaque, and of a red currant colour
But here and there mnute ponts of 4 fawrly translucent red
colour may be detected, and I have no doubt that oceasionally
rubies of value have been extracted from these rocks, as 15
reported traditionally and by Newbold (Journal Roy dstatie
Socy , vol VI1I, p 224)

The grey and the flesh colonred corundum ace found al]
over the are to the south west, south, and
south east of Sittampundi, referied to 1n
page 12 The native workers have 1n some cases taken the
trouble to break up the rock matria along the more rocky parts
of the rising ground, and so fo extract tho muneral from 1ts‘
shell of caibonate of lime DBut more generally 1t has been
gathered by merely grubbing among the debris between the o
stfu outerops and along the slopes Shallow excavations of thig
sort a foot or two decp are to bo met with all over the area
Women chiefly, but men also, tahe part m the search, which
they conduct with the help of a small digging muplement and
a bashet The searchers pich about among the talus until they‘
find traces of corundum  They then set to work to digouta
bashetful of tho material which 18 then gone over by hand, the
fragments of corundum being selected readily and with certainty
by those 1ccustomed to the work

Old corundum work ngs

T was 1nformed that the grey corundum was sold locally at(
tho rate of cight seers for the rupee, and that a man can collect
that much 1 vbout fifteen days The red corundum
occastonnl elear ruby particles 15 more loeally distributed,

C 197

Cornndum



The Agricultural

Corzndum

Corundum Liocghities 1n the Balem and

I only know of ono set of small workings and pis at a pont
one and o holf miles south-east by east of Sittampundt sod
south 8°(degrees) east of Anagherry hill  There are several
openings along one line of strike runmng north-west by west
and extending for about 100 yards, but most of them have
aince been filled up by the fallng-m of the mdes One mume
was about fiffeen feet deep, cut out along the sinke, and
{rom two fothree feet wide ~ It had been much deeper (saxeral
yards T was tald)but had subsequently been partly filled iz
with rubbish from above Two years ago, I was told, ths
mine was worked, and the red corundum sold 1o Tirnchengédu
for 1, 2, 8 and 4 rupees, according to the colour, transpirency,
and size of the pieces  Figure 23 o vough shetch sechon

of the mme
A piece of emery was picked up by me af the surface of
the ground south-west of Sittampunds,
Fmery but the rock was not found ¢z siiv any-

whete

There seems to be no doubt about the practical uses to
which coruudum con be put ag an 1brad-
mg and polishing agent by armourers
and Japidaries 1n the country Mr Ball surmists (Manual of

Dses of the corundum

the Geol of India, pt 1I) that the consumption of corundum
‘m India must bo considerable, though, pessibly 1t was larger

formerly than now, as the trade of the armourer 1 possibly not
s0 acti¥e now as 1t nsed to be

{  It1s not possible without malung some careful test expers-
ments on a farly large scale to say how
much corundum, relative to the mslnx,
there 18 present I was only tble to
makhe the followng experuments with a fow coolies m collecting
the mineral from the surfrco—

9 coolies working 6 hours gathered 4 lbs (mzo of
preces that of fine gravel )

Therefore 1 coolio P " 061b
Another experiment gave theso results—

10 men working 8 hours got 8 1bs or
1 man 8 i1b

Quantity of corand
’uvambley comndnm

” " » ¥
Another tral gave—

8 men worlung 8 bours got 55 Ibs or
lman ,, 8 , 11l

C 1ors
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Yrom theeo an averago of about 4 1b for one coolte working
one day can be deduced

If mming on a largo scale 1n tho bed rock bo over under-
taken and found profitable, we might
expeet a gradual extension of the produc-
tive area by the laying bare of rochs nlong the same strike,
v by enlarging the present area of solid rock exposed after
the surface debris had been cleared away  Ience my remarks
my letter to tho Govermment of Madras of 25th October
1804, recommending that all facthities should be given to the
~e = of the mines, so that therr productivencss may be
tested and data be obt uned for future gindance  Inasmuch as
the ordmary corundum occurs distributed i the bed-ioek in
tho manper I have mdicated, and not mm vems or lodes
emall and restricted places, there 13 no probability that the
mmneral will suffer a rapid exhaustion, because 1t 15 certamn
that the part now visible above the alluvium 1s only a fraction
of what lies hidden beneath 1t

Mimnp oa s large scale

(2) Paparapatts area

Paparapatt: lies ten miles north west of Dharmapur fown
In a direct hne, one and a half miles away to the west north
west 18 a range of rugged Inlls, and between the two thero
stretches an alluvial plamn with rock out cropping here and
there  Most of this plamn 18 taken up with cultisation  The
corundum 18 widely distributed over tho area  As an indica~
tion of what 18 already known of 1ts distribution, I have traced
an outline map from the one 1nch Survey map and marked with
red croeses the places where corundam has been actually seen
and found by me It does not follow that this represents the
Iimt of this corundum locality, but no information as to the
extension of the arcas could be obtained at tho time of my visit,
which was cut somewhat short by a pressing demand from the
Madras Government to visit the magnesito area of the Chalk
hills near Salem

As 1 the Sittampundi area, the surrounding rocks of this
neighbouthood are gneisses, or gnessic
rocks with biotite as the dark mineral
present [hey arc well folated, witha
foliation strike approximately N N L —W SV, that 18 to say,
agreomng with the general trend of tho hill range to the west

o 1978
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of Paparapetti. At the actual corundum localities thero is, ’
however, no appearance of a hornblende-anorthite rock such
as is the matrix at Sittampundi. The rock, a biotite gneiss still,
continues the same in charaoter over the whole area, with the
oxception of a very local change, to be alluded to presently.
Veins of a very coarse granite with red felspar and clear white
quartz penctrate tho gneiss, as well as veins of a closer-textured
purplish granite. There are other intrusive veins of a dark
compact_trap.

The actual matrix of the corundum in this area is appar-
. . ently an altered form of the biotite gneiss.
qorhe matdx of the comn-  Bitintical (in seetion) or lenticular portions
of the gneiss appear to have had their
minerals re-arranged and altered ; the dark mineral biotite segre-
gates into an outer layer surrounding the lenticular portion,
whilst the central parts of it remain more purely formed of
deep flesh-coloured orthoclass (finely crystalline, and showing
under the microscope a fine miicro-perthitic intergrowth of pos-
sibly plagioclase) the amount of which varies with the amount
of corundum present. Along with this changed appearance of
the gneiss the foliation of the rock in thesc lenticular patches
becomes much less promounced and occasionally disappears

altogether.

The size of these patches is sometimes as much as 3 or 4 feet
long by 6 inches or 4 foot across where actnally scen in the
rock; but that they are in somo parts mach larger is shown

by tho huge lumps of the changed rock found lying on the
hill-side.

On tho hill-sides W.N.W. of Paparapatti the in sifu gneiss
containing these presumably altered lenticles, with corundum
developed ndditionally, may be seen but rarely, TEven then
the hill-side is so completely broken up and weathered into loose,
tumbled blocks that it is quite impossible to get any approach
toa natural section showing the true relation between the areas
of altered and unaltered rock.

The corundum here differs entirely in appearance from that ~

of Sittampundi. It is of a decp purplish-

brown or sometimes dark grecnish-grey

colour, and it is always regularly crystallised into hesagonal

prisms with a great number of variously inclined pyramidal

faces imperfectly developed, and so giving the prism an clong-
C. 1978, N
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ated barrel, or even spindle shape (see fig 3) These elongated
prsms lie towards the central parts ot the lenticular patches
of changed gneiss last deseribed, arranged m any direchion, but
generilly with a tendency to an mperfect parailelsm of therr
long ases with the long direction of the lenticle, which 1tself
agam 18 roughly parallel to the folation of the surrounding
gneiss

In s1ze they vary from extremely minute grains and erystals,

™ . . imly visible lm a m.lcrloscopﬁc sictxon, tg

e fize of the corndum  Jarge crystals several inches long an
crytiale clomage e fruil} to 1 10ch1n diameter  The c{lglarac
teristic rhombohedral cleivage 1s easly made mamfest by
breakimg the erystals and sometimes as m the erystal figured
(fig 3) traces of the cleavage planes are visible on the prism
faces  Occasionally also a combination of the rhombohedron
and prism may be seen 1n a single crystal

Besides the generally altered rock 1n which the corundum 18

embedded, each erystal 18 mmediately

okl of Octhodusezound  gurrounded by a shell of more compaet

orthoclase, generally flesh coloured but

sometunes white, having a thickness of from } to 2 inch  When

a cornndum crystal has been broken out or has dropped out

from the rock, the place where 1t lay can always be distinetly
recogmsed by this shell which remains behind

It 18 clear from the map that the outerops of the rock n
Arrengement of the co WILCH corundum oceurs lie 1n suceessive
rundum bearing  rock in  Iines, roughly paralle] to the strike of the
Tunce gneiss, namely, N NE—88SW Ths
seems to show that the particular bed, or band, of the gneiss

frwtful w. earondnm., 18 veneated by tha feldngs. of the ke,
go that 1t appears several tumes at the surface Should this
tentative conclusion be correct, 1t has a practical bearing on
the amount of corundum in the locality, because 1t makes 1t
very probable that the lnes of frurtful rock which have econ
tinued as far as shown on the map will also continue further
m the same direetion 1n either continuous or broken outerop

There are two ways of getting the mineral here correspond-
g to the case of Sittampundy, viz

(o ire wayaof baising (1Y by working the bed rock and {2) by,

1gging 1n the talus of debns it the foot

of the ulls sud slopes No extensive working of the bed rock
o C 1978
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of Paparapattt At the actual corundum locahities there 1s,
however, no appearance of a hornblende anorthute rock such
ay 15 the matrix at Sittampundi  The rock, a biotite gness still,
continues the same in character over the whole area, with the
exception of a very local change, to be alluded to presently
Veins of a very coarse granite with 1ed felspar and clear white
quartz penctrate the gneiss, as well as veins of a closer-textured
purplish gramte There are other mtrusive vems of a darh
compact trap
The actual matrix of the corundum in this area1s appar-
ently an altered form of the biotite gneiss

. Tho matnzof the corat - PThiptical (1n section) or lenticular portions
of the gne ss appear to have had ther
minerals re-arranged and altered , the dark mineral biotite segre-
gates into an outer layer surrounding the lenticular portion,
whilst the central parts of 1t remain more purely formed of
deep flesh coloured orthoclase (finely crystelline, and showing
under the microscope a fine mero perthitic intergrowth of pos-
sbly plagioclase) the amount of which varies with the amount
of corundum present Along with this changed appearance of
the gneiss the foliation of the rock mn these lentrcular patches
becomes much less pr d and lly disappears
altogether
The size of these patches 1s sometimes as much as 3 or 4 feet
long by 6 nches or a foot across where actually seen m the
rock, but that they are 1n some parts much larger 18 shown
by tho huge lumps of the changed rock found lymng on the
il side

On tho il mdes W N W of Paparapatt: the e sifu gneiss
contaimng theso presumably altered lenticles, with corundum
developed additionally, may be seen but rarely Lven then
the hill side 15 so completely broken up and weathered 1nto loose,
tumbled blocks that 1t 13 qmite 1mpossible to get any approach
toa natural section showing the true relation between the areas
of nltered and unaltered rock

The corundum here differs entirely 1n appearanco from that
of Sittampundi” It 18 of a deep purplish-
brown or sometimes dark greemish grey
colour, and 1t 13 always regularly crystallised into hexagonal
pusms with a great number of variously mnchined pyramdal

The ¢orundam ats 1f

faees imperfectly developed, and so gung the prism an clong-
C 1978 -
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ated barrel, or even spindle shapo (seo fig 8)  These elongated
pnsms e towards the central parts of the lenticular patches
of changed gneiss last described, arranged 1n any direction, but
genernlly with a tendency to an xmperfect pirallehsm of therr
Tong axes with the long direction of the lenticle, which atself
agam 1s roughly parallel to the fohatton of the surrounding
gneiss

In size they vary from extremely minute grains and crystals,
only visible 1 a microscopie section, to
large crystals several inches long and
from } to 1 wnchm diameter  The eharac
teristic rhombohedral cleivage 1s easily made mamfest by
breaking the crystals and sometimes as m the erystal figured
(fig 3) traces of the cleavage planes are visible on the prism
faces  Occasionally also a combination of the rhombohedron
and prism may be scen 1n & swgle crystal

The s1z¢ of the corandum
crystals cleavage &e

Besides the generally altered rock 1n which the corundum 1s
embedded, each crystal 15 ymmediately
surrounded by a shell of more compact
orthoclase, gencrally flesh coloured but
sometimes white, having a thickness of fiom } to inch  When
a corundum crystal has been broken out or has dropped out
from the rock, the place where 1t lay can always be distinetly
recogmsed by this shell which remains behind

It 18 clear from the map that the outcrops of the rock mn
Arrangement of the co  WHICh corundum occurs e 1 suceessive
rundum bearng rock In  lines, roughly parallel to the stnke of the
fines gnetss, namely, NNBE—~S8W Ths
seems to show that the particular bed, or band, of the gueis
fruatful in corundum, 15 vepeated by the foldings of the rocks,
so that 1t appears several times at the surface Should ths
tentative concluson be correct, 1t has a practical beanng on
the amount of corundum 1n the locality, because it makes it
very probable that the hnes of frmtful rock which have con-
tinted as far as shown on the map wall also continue further
1n the same direetion 1n exther contmuons or broken outerop

Sbelt of Ortbocjase round
the corundum

There are two ways of gcth}x;g the mineral here correspond-
g to the cise of Sittampunds

e meyrotobtamng ()Y by workung the bed~rockpaud ’(2 )v lf;}’

digging n the talus of debns 1t the fogt

of the inlls sud slopes  No extensive working of the bed-rock

. C 1978
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hns been practised, but the richer lumps have been brohen up,
when not too haid or too large for demolition by hand
Numerous shallow pits 1n the debris and half decomposed rock
have been made In general, 1t may be said that the mneral
1s gathered in an unsvstematie, casual way, not as a regular
pursuit, but only during the hot weather or at times when the
soil from an agricultaral point of view reguires no attention ,
also during times of scaraity A good deal 1s also gatherea at
plonghing times and at any time, especially after rain, by being
picked up when met with without special search ~ By these
means at certain times the minernl 13 ‘acoumulated and sola m
the market as a regular articte of commeice  Merchants from
Madras and Bombay, 1t 1s smd, buy large quantities of 1t at
intervals when the local collections have accumulated
As 1 the case of Sittampundi, 1t 1s 1mpossible to say
Work og 02 a large ssale whether working the mineral systematic—
systomatially ally would pay Such a question can
only be decided by actoal experiment
carried on 1n such a way that the corect average percentage of
corundum obtaipable from a given amount of rock may be
deduced Towards the south west of the corundum bearing
aren there 1s a stream of water which 1s said to be perenmal
This could be turned to account m efting the mora finely
distributed particles of corundum 1 the matrix, after bieaking
up and gentle pounding  These minute grawns, at present over-
looked, are as valuable as, o1 possibly more so, than the larger
fiagments, volume for volume, inasmuch as the corundum
must first be reduced to the granular form before 1t can be
used as an abiading agent
On the whole this area near Paparapatfi 1s a deardedfy
promising one Lho vmount of corundum
present tn the roch appears to bo some
fumes considerable, and the arca of known outerops 1s a large
one

‘The area 28 g whola

(3) Rengnpuram
So far as I huow personally, and also hy report, this locality
Local ty Limatod 1s an 1colated and limted one At the
ot same time 1t should bo remembered that
:mc,a e evidenco goes for very hittle i such a matter as the
ccogmaing of small pieces or corundum, and especlally 1o

uacultivated forest, land, )
S 1078 , Where the soil 18 never disturbed
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The actual place of tho corundum 18 two miles N by E of
Rengopuran, a village on the outslarts of the forest land near
enagaram

erc are to bo seen two pits a few yards apart The newer
of the two 13 about 15 feet long by 8 feet
broad, and §-8 feet deep, and 18 sunk
through N\rock composed of alternate layers of a felspathic rock
and a horublende gneiss I could find no corundum m the
rock itself, although I made o careful and prolonged scarch

The villagers and servants with me were equally vnsueccessful

The minera) was, however, abundant 1n the surface debrs over-
lying the edaes of the mine It 1s possible that this surface
material may have come from a more distant pomt by a move-
ment of sor! cap down the slope  Lhe difficulty was to account
for the mine which had been carried down some distance 1nto
the bed rock

The corundum here 18 of a greemish grey colour and 15 very
much rounded and waterworn 1nto holes,
The corondum colowr  and even shightly honey combed (facts
rm &e
supporting the belief that 1t cume from
some distance) Hexagonnl short prisms were the prevailing
forms which 1t assumed, and most of these showed a tendency to
break up parallel to the basal plane, thus forming imegular
plates There 13 no good basal cleavage, howover, the rhom-
bohedral cleavage being the only noticeable one

it
Two pits

for

(4) Road from Dharmapur: to Morappur near Gth milestone

The first of the two localities embraced under the above
heading lits one mile south of the Cth milestone from Uharma
pury, at the foot of a low hill a hittle west of the foot path
The nature of the rock and the mode of occurrence of the
corundum resemble entirely those of the Paparapattiarea The
exposure shows s1gns of having been worked within a radius of
a few yards T could not find, nor hear of any other exposures
of the sume rock mn the neighbourhood Lhe low il ringe
west of the Muhhunur 19ngo and that range atself are pe(r?)-
logreally of different constitution  Here as before, however,
negative evidence counts for very little A band of the corun.
dum-bearimg rock may continue from this outerop, though hidden

from view at present
OI lD?S
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The other locality 1s fwo miles north of the same milestone
There 18 no good exposure of the rock A few fragments ma
field alone reveal o fow bits of corundum of o darh grey colour
set 1 a very fine-gramned fiscile rock almost resembimg 8
phyIhite or schst

(8) Selangapalayam

Tke first locality T visited m Coimbatore district was the
tbove The corundum occurs scattered
m fragments aud rolled preces in a fleld
extending from near Chinnanayakkanur to Selangapal’uynm
The solid rock of the neighbourhood 15 very imperfectly
scen  There are no rocky masses and no
Ng‘“““ otthe enclosng  guarries  So far as one can gather from
fragmentary observations, the rock of the
country here 15 a_muscorvite biotite gress, with wavy fohation,
and with vews of a coarse binary pilush graphic granite pene
trating at uregularly
The fragments of corundum are of a pale greyish green
colour, sometimes brown outside It has
no crystalline form, but 18 1m inegular
lamps varying 1 size from ! anch aeross
to 1 and 2 inches acrass  Nearly all are rolled, but the rhom
bohedral cle:ﬁage 1s generally distinguishable
The village harnam of Selangapalaiyam mformed me thay 1t
ot e Y tiched up from the fields,
( Perhaps 25 or 30 maunds

Local ty

The cor adam snd mode
of gathering

(6) Gopachettipalaryam

This 15 a hmited locality like the last and s smply a field,

Loca t from the surface of which the mineral 18

7 githered  The willage magistrate owns

the field, No 94, which 18 about half mile north of the travellers’
bungalow

The only roch seen 1n ssfu was o dismtegrated and much

gltered hornblende gneiss The corun

ncaly bl dum 18 of & dark brown colour, more

resembling that of Paparapathr than snything else

There was a farly large quantity of 1t seattered over the field,

Dod rotk  Corundam

thg f;:;gof 03 present casily picking up pieces of the swzo of
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walnuts  Old picked over heaps of rubbish hned the edge of
the field The Revenue Inspector informed me that this was
the only field near m wlnch the mineral was found, that a
contractor from Madras came annually and took away all the
corundum he could find , that the latter employed 30 or 40
coolie women who worked for three months last year (1894)
and eollected altogether two large cart loads , that each woman
eonld collect & to 1 Madras measurs (= Rs 80 weight) every
day.

Ths field struck me as being singularly productive The
rock beneath 1s probably very rich

(7) Karutapallayyam

The sbove village lies about two miles WN W of Siva
mallal, a promnent temple erowned hill
m the Kapgyam taluk Between the
village and the hill there stretches a row of s1x or seven small
rocky hillocks composed of the same gneiss as the hull 1tgelf
The hillecks 1n fact are structwally a W N W continuation of
the Sivamallar mass

Two rocks of different composition and structure are con-
nected with tho appearance of corundum
at this place The one 16 the pale grey
goewss of the Snvamallas ), and the other a coarse granite
1ntruded as vemns mto the gneiss

The former 18 a very felspathic rock which 1 appearance
resembles the aporthite rock of Sittampundi It 13 composed
almost wholly of plagioclase felspar and microcline 1n 2 granular
condifion A small quantity of biotste or of hornblende and
won vxide, with another minute mineral in small octohedra,
zircon (?), ocour os accessortes  The last was brought to me as
corundum by some of the Sivamallar villagers

The whole rock weathers mto large pale ochre coloured
blocks formng small tors

Along the northern foot of these hllocks, between Karuta-
pallatyam and the Truppur-Kangyam road and extendmng for
 distance of ono mile, there are asenes of holes and trenches
made by the owners of the lands, which reveal the coarse
gramite alluded to above Itis a dark red, white, and blach

Yocal ty

The neighbounvg rocke

non-foliated rock, composed of red or deep flesh-colonred felspar
C 1978

Corundum
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which 18 & form of orthoclase with mmnufe intergrowths of
probably plagioclase, quartz mn sometimes very clear lumps, and
biotite 1n large nests of small plates

It 15 1n this extremely coarse red gramite that the cornndum
Tho corumd, 18 found as large well preserved six-sided
n the course gramnty ¢ crystals of 2 dark or light greemsh-grey

colour  The mineral appears 1 this com
pletely unaltered rock as if 1t were a normal mineralogical
constituent, or at least acceswory, of the gramite It possesses
no shell of any other mireral as in the case of the Sittampund:
and other localities where the corundum 15 found 1n 1fs
matrix  There 1s nothing to suggest in this case that the
corandum was formed subsequently to the matiix 1n which 1t
lies , nothing to <uggest a secondary ongin for 1t
This area 1s still under nvestigation, but 1n the meanwhile
1t 18 noteworthy that the corundum 1s dug chiefly in the gramite
along the hine of contact (or very near 1t) with the gneiss

This 15 not the place to introduce theories , but should
the mneral be afterwards shown to be a contact phenomenon,
then 1ts presence 1n the gneiss at Sittampundi as a secondery
minersl, and its presence in the granite of Sivamallar as ome
of the same age as 1ts matrix, would be explamed

The mimng or digging out of the corundum near Karuta-
Mg the cormdem  Dallatyam s quite an achive ndustry
numerons holes and tren  (1895)on a small scale The fields on
ches the northern side of the row of 100ky
hillocks of waste land have been taken up, not for the purpose
of cultivation, but for corandum mumng  There aie a number
of irregular hols and some few regular trenches, the latter
followmng W by N —I by S (the direction of strike of the
gnetss and of the mtrusive vems of the gramte) or ot right
angles to this direction One of these was 30 yards long,
2 yards wide, and 20 feet deep  Another trench was dug long
adireetion N E by T for 16 yards It was 20 feet deep and
2 yards wide, and 1t followed the junction of the gramte with

the gneiss which here dipped 60° N W The largest and most

Prodgu!::twe working wals]pcloss to the village of Karutapal-

luyam  Here were obtuned some very large crystals of

corundum 6~8 wnches across I was shown a bashettul of the

mineral weighing about 14 seers (28 1b ) grthered during the

dag of e1ght hours by four men, ther wives and iittle children.
1978
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A past generation are reported to have made a very good
thing out of the corundum of tins place, when the stuff sold for
Rs 40 per podi =192 Madras measures Now, I was told,
only Rs 80 would be obtained for the same amount, I cannot
say how much confidence 15 to be placed 1n these figures

On the whole I think this locality 18 perhaps the most
promising that I bave so far seen Tt 15 the only one I saw 1
private land that was i getive working

At Padyur, Shgnspalayam and Koo

Otbor loeal nes mear ths 3 ABhovil 1n the vicumity the mineral s

Place reported  They will be siuted in due
course

SuMMARY anp (ENFRAL REMARKS

From the preceding aceount, 1t 15 clear that the corundum
deposits of Salem and Coimbatore, so far
Vaned matnx of the g9 they have been at present exammned,
oorandum
e not confired to one well marked
stratum of rock, of a constant coraposition and defimite horizon
The matrix may be, as w. have seen, (1) anorthite gneiss, (2)
orthoclase gnerss, (8) a fine gramed schist, (4) a coarse graphio
granite
Thus the nature of the bed-rock of any area would not be
a gmde as to whether corundum might be found there or not
It seems possible, however, that the presence 1 or near of
a coarse gramite, mtrusive among the bed rock, does represent
a condition without which corundum fuls to appear  Further
discussion of this point 1s reserved at present
Threughout the seten arcas slreadv examned the meds of
distribution of the mineral i the matrix
polede o, ‘.’,,'?e?":f:o 2 15 generally the same, that 1s to say, 1t 18
matr ces a scattered distribution, the erystals or
Ascattered datr but on  lumps or grains ars dispersed at irtorsals
through the rock lihe plumsina pudding,
or porphyntic erystals in an igneous rock The particulars of
this distribution 1n the tarious cases under notico aro of practical
wmportanee (1) The richness of the tock saries within certarp
limits (which cannot be obtamed without a prolonged practical
test) (2) The presence or absence of a sholl of n softor mneral;

ey, calete round the corundum, determines tho case or other.
wise with which 1t can be extracted puro from the roc) li:?:r J

0 193
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wstance the Sittampundh rock 1s poorer than the Karutapal-
latyam rock, but the former can be got out nearly pure whlst
a heap of the latter 18 generally half felspar

Nowhere m the areas that T have seen does the mumneral
o wets of become massive and aggregated 1nto
randnm s et Remen ¢ ¢ layers or beds us m the vwell-hnown
Rewah deposits of Pipra, deseribed
18721878 by Mallet (Records G § of Indwa, vol V,p 20,
and vol VI, p 43), where a bed of several yards thick
(maximum thurty yards) 18 traceable for } mle

As all corundum must be reduced to a granular coarse
powder beforeit can be used by lamdaries, &c, 1t 18 open to
question whether 4 scattered distribution or a massive occur
rence 1s the more easily mampulated form  Massive corundum
would certamly present difficulties to the smmple form of
working adopted at present by the natives of Salem and
Commbatore
It may be menttoned that the so-called *sand vemn ” of
corundum at Culsagee and Laurel Creek, United States, which
13 loose and incoherent, and can be worked by the hydraulie
process, 15 preferred to the more massyve erystalline Jumps, as
1t saves the labour of pulverizing (see Aineral Resourcesof U S,
by T M Chatard, p 714)

At Sittampunds, rabies have been found as detailed before
m this report Sapphires are also men
tioned by Newbold as having been found
m_the valley of the Cauvery (Journal Roy Asakwe Soc, vol
VIII,p 153) This is rather a wide fisld, and so far T have
been unable to corroborate the statement

It may be mentioned, however, that the form and shape
Corund of the crystals mn the Paparapatti and
thesn B oty e® wn Karntapallauyam areas and therr mode of
apemance 4o that of the  distribution very much resemble the hihe
sppres to Zansker conditions under which the sipphures of
Zanskar tn Kashmur appenr  In our area the colours differ by
being of & dark greepish or reddish grey, whilst in Zanskar, they
are of a blmsh groy, which loeally becomes a deep violet-blue

Gem formeof corundum

(sapphiro) The colouring of such minerals, depending as 1t
gccs on acerdental mpunities 1n them, may eamly vary The
b“d‘ﬂs of sapphires 1n the corundum avess of Salem and Cowm-
ﬂéorrgu therefore quite possible
8
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The mode of occurrence of the corundum 1n Salem and
Inesh Coimbatore 1 rock masses which appear
coseyhanatible supply of o)y at mtervals above tho alluvium, but
which have a very extended dietribution,
shows that the nrea of productive roch 18 practically inex-
haustible  Asa petty article of commerce, therefore, so long as
corundum 15 nsed 1n the arts, 1t will be worked in a desultory
way  Whethert will ever rise to be 2n mmportant item m the
trade of the Presidency or not, depends on so many causes and
conditions of demand, labour, opportumty, fashion, capital,
boom, &e¢, that I can give no opimon thereon

0 1978
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SUPPLEMENTARY REPORT ON SOME CORUNDUM
LOCALITIES IN THE SALEM DISTRICT

TowarDs the end of last field season, whilst traversmg from Hostr
to Royakotta, I found the biotite gness and the associated rocks and
mmerals gradually becoming more and more sumlar 1 character to
those already Johsex:ved by me near Paparapatt:, where an extensive

zone of iy previons
report) nt enquirzes
for corun [ was shown

several places a httle east of that town where corundum was to be
found  As the field season drew to an end, I was joned by Sethurama
Rau, apprentice and to him I entrusted the huking up ot these Roya
kotta corundum areas with those of Paparapatti  In this he was fairly
sncosssful  The following notes are combined fiom his observations
and e along this hne of country —

The findmg of these new localitzes entirely confirms a eonclusion I
had already arrived at as to the distrbution of the corundum namely,
that the gnetss frmtful 1n that mineral occurs 1n bands repeated by
foldings of the rocks, and that very probably the lmes of frmitful rock,
which had continued as far as shown on the map, would contmue
*urther 1n the same direction 1n erther continuwous or broken out-crop
(pp 18,19 of my previous report) In the tracing of part of sheet
27 of the Balem lopographical Survey given with my former report,
the area of corundum-bearmng gneiss 19 shown to extend lengthwise
for & distance of 84 miles from near Ponnurnatiam to the latitude of
Phlakédn  The new observations carry on this line 1n broken con
tinuity as far as a hittle north of Royakotta, makmg altogether a zons
or stnip of productive rock of about 24 miles 1o extent Nevertheless
a considerable gap ocours from near Chenampall to about 1 mile sonth
of Royakotta, where, so far, no corundum has been detected (It
does not follow that it 1s altogether absent )

The new localities are enamerated below m order from south to
north, that 15, from Pélakodu to Royakotta —

Dusrsarort TALUR

(1) About 1 msle west of Kodiyur or 2§ mules north-north-west of

Pélakédy —Here occurs a series of hillocks stretching nearly north
and sonth for amile At the south end of this line of hillocks, corun
dum 1s found i & dark g Toch ¢ peally)
biotite and muscowite as well as 1ron ores and ? zircon  Along the
western scarps of the hillocks corundum 18 easily picked up loose 10
tho fields, the colours bemng dark browmsh and greemsh gray and the
forg‘l ulthe samo a8 thoso of the Paparapatt: area At the top of one
978 -
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of the hillocks with o deserted temple called Pamasawaram mallay
corondum 1s found m sk 10 gneiss like the Paparapath gneiss nnd’
sometimes 1 lurge crystals 1 to 2 mches long, surrounded by a ’thxck
covenng of small biotite erystals The corundum was said to have
been worked here by being picked up from the sorl

(2) Ttllage south-east of Sanganbasaranatalao (tank) —Here & fow
crystals of cornndum were found 1n the soil

(8) Deserted tillage of Sennakesaraptiram —At this place, which 1s
near the last, corundum was also found loose 1n the fields 1n tho form
;f freshly-broken crystals which had evidently come from rock close at,

and.

Krisgnacirr TALuk.

(4) A little west of Jaggasamudram —From the lastlocality (3) the
hine of stnke crosses over the t y mto the Kuishnagm tulak
Here pieces of rock 1 the fields were found to contam corundum
The wmatrix 15 & white very felspathio gneiss with a fair amount of
biotite and muscovite in very small plates The corundum was «yr
rounded by a shell of white telspar sumlor to that of the Paparapatts
area It wasstated by the villagers that there were old diggings here
9 feet deep with gallenes below

(6) 4 httle :ozxfh q/; Sunert - Cgruudu}n was prcked up 1n logge

as at (5) Be
otta observations
The next locahty 15—

(7) One and-g half milea cast-south east of Royaloita —Ou the bridle
road which cuts off a sharp tarn to the north of the Royakotta hrnishns-
gin cart road, and in the vieimty 1n the low scrab jungle to the north,
corundnm can be picked up 1n smell water worn fragments and pnsms,
None was found 1n the gness e sitw

(8) Guntapalli Village —1lns place 15 ou the Royakotta Krishna
gir1 road about 3 miles from the former place The corundum here
13 stmlarly prched up m rojle? Foveranelow e - 4L £ 13
south and west of the town
gnesss, some of which 18 tr1
made
(9) Ohmtalkutta Village—Ths willage hes about 2 miles north.
east by east of Royakotta The cornndum here occurs 1 the same wa
as st the last two Jocalities ¥

C 1978
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All commumications regat ing THr Ac nicuLTurAL LEnGFR should
be ad Ire sel to the Editor, Dr Georgo Whatt, Reporter on Deonome
Products to the Government of India, Caleutta

The objects of this publbeation (as alrexdy stated) are to gradually
develop and perfect our knowledgo of Indran Agnenltural and Teonomio
questions  Contnbutions or corrections and additions wall thereforo bo
most weleome

In order to presorve a necessary relation to the varous Departments
of Government, contributions will bo classtfied and npumbered under
certun sories  Thus  for example, papors on Vetermary subjeets wll
be registered under the Vetennary Senes, those on Forestry under the
Torest Series, and those of more direct Agmenltural or Industral
mterest will be grouped according ns the products dealt wath belong to
the Vegetablo or Ammal Kingdom  In a libo manner, contributions on.
Muneral and Metallie subjects will be registercd under the Mineral
Senes

Ths sl eat anl the title pags may bo remore] | u tle wubject matter 13 hled 1
1ts proper place aceord:ng ¢ tho letter nd numbe stay 15 tle bottom of ech page
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AGRICULTURAL IMPLEMENTS.

(WATER LIFTS )
(Inetionary of Economie Products Yol I, 4 647)

EXPERIMENTS ON WATER-LIFTS

By A Crarrerton, Ese, BSc

With reference to G O, Mis No 725, Rev dated 16th Fobruary
1895, the Committee thereby appomnted begs to submit the following
report

The nstructions to the Commttee were to report, after tral, on the

relative ments of the three water Lifts noted
Mr B oW Btoncys Wt on the margin  From the correspondence re-
::em:nmmmc Weg o orded 1n Board’a Proceedings, Nos 1178,1398,
Sultan Mohidin Sstubs 1788 and 2419, Mis, of 1895, Government
a et will have learnt that Messrs Sultan and Co
.ee..y.s wxigin}:,b: Beos  gore not prepared to submit to the Committee
for tral the  Sultan ” water hit patented by
Sultan Mohidin Sahib, and the Commttee accordingly did not test that
Lft Mr Stoney’s watoer Lift was not ready for experiment 2t Saidapet
until the middle of July, and on that date the see saw lift, which
MRRy dubba Rao voluntarly undertook to erect there at his own
cost, was still unfinshed ‘I'o avoid further delay, the Commuttee
therefore p ded to ex t on one of M RRy Subba Rao’s
Lifts that had been erected at the Luz  thortly before the actnal tnials
took place, MR Ry C K Subba Bao constructed an improved single
mhote Lift which he has devised, and this was also tested

The Commuttes submits a report (with drawings of the hfts) pre-
pared by Mr, A Chatterton, which 19 so complete that 1t leaves Little
room for farther remark

The casential novelty of Mr Stoney’s Lt lies in the automatie
tilting 1ron bucket Thy; trials showed that ths bucket works very
efficiently It 18 s sustable for uee with the ordinary country Lft as

with & wium, and, as there s none of the leakage which 15 mevitable
A, 647
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with buckets made of leather, or fitted with vahes, xs supenionty over
leather or valve buckets becomes groater ss the depth of the well
meresses  The hft taken asa whols also gave good rosuits on tmal,
and might have been worked with a much smallor bullook

MR Ry Subba Rao's gee-snw hft can be used with any bucket
The 1ron bucket with o Jeather discharging trunk nsed dunngbthe ox-
porrment was not 1o good order  This Lit also gavo remarhably good
Tesults, but, na pointed out by Mr Chatterton, the design cannot as yet
be rogarded s baving reached its hmut of perfecibibty Its ments
aro described 1n Mr Chatterton's pote, and mainly hie 1 utihsing the
forcs exertod by the bullock and drivor 1 ascending an inolined plane
It 18 1 1ta essence a prcottah in which one bullock, by 1ts mero weight,
does the work of soveral men  As the length of the osallating plat-
form must be hmited by considerations of woight and cost, tho demgn
18 not adapted for wells 1 which the nater 15 moro than 30 feet bolow
the grouna level

Regarding both the above Iifts, the Commutteo 15 of opmion that
shulst they are much more_offictent than the aingle mboto, and whilst

they, m common wth the double mhote, cause much less woar and toar
on the bullocks employed, it would require more slall to ercet and keop
- . e . 1 up-country villages,
thia work, their tram-
st of tho lifts, 16 15 not
tho Committoo consrder
Lust ller MUBUL VO UL UD 101 UDOUL K18 15U, though tho charges for
Subba Rao's hift would vary greatly according to the materals locally
avmlable  Whoro palmyrahs are plontiful and chenp 1t mught be pos
eiblo to demgn ood orect a soo saw platform at o cost well within the
means of the ordsnary xyot 14 must bo xomembored that the ordinary
s\ng\;omhcto, o3 used in Bouthern India, doos not eost mors than about
Re
As regards M R Ry Subba Ruo’s now Iift, wherom tho action 1s the
samo 8311 the swgle mhote, excopt that the waight of the bucket 1s
conntorbalanced, and tho bullocks aro enablod to xeverso at tho end of
the mehinp and walk up the elope, the Commutteo 15 of opuion that,
whero cattlo labour 13 scarco, tho contnvaneo should prove mest valu-
able, bemng well sithin the means of the ryot, and within the espacty
of the villago artieans to erect  Tho Commutteo cousiders that Mr

Sobba Rao 1s deserving of great datien for the ty and
waraararawas 3 antawad To ‘Efe“" - L lmpmro;i wnh':r-h!t.
' ' . tho disadvantage of

(Signed) H M WINTERBOTHAM
[ € BENBON, srrac.
Manzas, ( . ) A CHATTERTON, B Sc.
22nd Auquat 1895

A. 847
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Mr CHATTERTON'S REPORT

Tyaree water lifts were submitted to the Commuttee for tral 1) a
water 1ift with self tilting buckets by Mr E W Stonsy of the Madras
Railway, (2) an mproved single mhote hy M R Ry Subba Rao, (3} a
water-lift worked by an oscillating platform also by M R Ry ’Subba
Rao The Committee also experimented on the old double mhote erected
at the Sadapet farm about twenty years 2go, and which mits present
condition represegth the average (‘)f high class water Lifts working m
on

swer

v {]
inveshgations necessary to form an opunon on the matter submxtt:g
to them by Government, determmmed to remedy this as far as possible
recogmzing that the only way m which improvement can be effeoted 16
by the compilation of accurate data regarding the different types of
water Iifts already m t The exp t ducted by the
Commuttee had the following objects 1n view —

The determmatton of—
(1) the quantity of water and the effective height 1t was lifteq
ma
ma
(2) the qu
the same time,
(3) the quantity of work which might have been obtained f,
the animals 1n the same time had the workun, i
‘been continuous 8 of tho Lits
The first quantity divided by the second gives the
efficiency of the water ift and the first quantity divided b?if]’;a?}::ﬁ
gives 1ts absolute effi 23 a machie for uthzng anmal power 1
given way 8
(4) The quentity of work represented m the water Lifted pe,
hour divided by the weight of the bullocks 1 1b per
Thos yields o constant wl ch an the ass mint on Hat 4ha o
employed 1n working the
a comparison to be made be
very different methods of
1 P

weight are utilized whlst mu:

1ade use of as 1 Mr Subbs,
Rao s oscillating platform and betvween such very different methog,
tho constants yielded by (4) seems to be the best method of nmkms
compansons of the actl‘nl value of’dxﬂ'emnt machines for fting watey
- PR a ™

assumption that the strength of smmials 1s proportional to their
which 18 probably roughly true for ammals 1 good working
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and 1 the prime of Lfe, and on the accaraey with which it is posaible
to estxlmnte whether twol smmals working in dxﬁerent{.ways are exert-
Eapt O Wy PR v e

machines for hiting water.
Bethods of measurement employed an the experiments—All weights
svere determined and draunghts measured with a Balter'’s epnng balance,
recording to 500 1b and indioating dufferences of half s pound, which,
pravious to the t of the exp ts, was tested with dead
weights 1n the College of Engineening and found to be eourate  The
quantities of water raised wore measured 1n the vase of Stovey’s hit by
oounting the number of buckets emptied and multiplyng that number
by the contents of one bucket As there was no leakage, 1t was found
that each bucket came up with practieally the seme quantity of water
m1t, and by weighing that quantity it wes posaible to obtain a very
avcurate determnation of the tofal quantity of water rawed. In the
othor hits, iron buckets with leather discharging trunks were used, and,
as thoy all leaked to a certain extent, the quantity of water rmsed was
determined by multiplying the total pumber of lifts by the average
quantity Dfted m o single bucket obtained by takmng the mean of &
number of buckets mensured 1n an won tank capable of holding nbout
250 gallons Speeds and fimes wero measured with a stop-watch ro-
cording fifths of seconds, Measurements of draught and frichon were
mado by inserting the spring balance, which was used a8 2 dypamometer,
1 the hino of action of tga forces exerted by the bullocks and employing
o number of coohies to work the hits i thewr place TIn machives like
water-hts, which, of necesnity, are somewhat roughly constructed, no
great amonut of labour 1s oxpended on fitting the momng parts to-
cther, sod m consequence the working 18 not perfectly smooth and the
nction varies considerably 1o a singlo operation of the machime The
measurement of draught 15 therefore not very easy, and tho results given
bolow are, 10 overy easo, thomesn volues obfained from o large number
of observations.
Stav e te annbond §1 L Phowwnn =9) foature 1 this Lit (Plates 11 and

4
rawng, and the loner ends of the
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out of the water t1} the duseharging level 1s reached, whea the u{pper

ixed

l'dlo\ol tho inchned mouth comes nto contact with an tron bar
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across the framing of the hift, and the sturup, contmnuing 1ts upward
motion, causes the bucket to revolve about the pomt of contact of the
bucket with the iron rod, and thus discharge 1ts contents mto the
delivery trough  The lift, as arranged at Smdapet (1:de Plate I) dunng
the tnals conducted by the Committee, was worked by carrymg the
ropes which hold the buckets over gmde pulleys to a winn turned by
erther s par of bullocks ora single bullock  Two buckets were attached
and the ropes srranged, so that as ome bucket ascended the other
descended and the dead weight of the buckets was balanced The
whim consisted of a dram built of wood and carried by an iron spndle
on the top of a post firmly bult into the ground  The bullocks v orked
at the end of o long arm, the aircumference swept out by which was
3 85 times the circumference of the drums = The whim 18 worked alter-
nately 1n one direction and the other, tho cattle bemng made to turn
round whilst the bucket 1s discharging 1its contents The kit was
provided with two sets of buckets of 2 nominal capacity of 30 and 25
gallons respectively, In the following table 1s exhibited the data
regarding their capacity —
Tasre I

Weight of Wesght of
water when [water delivered|
fal

Weight empty ater delve
¥ s

30 gatlon buckets

dds0
[ETere
o
®

25 gallon buchets

! 245 230

Tho capacity of the Lift was tested by working 1t with o sngle
Nellore bullock weighing 1146 1b on three different days, but, owing
to wsufficiency of water 1 the well, no test could be continued for more
than 2 hours 42 minutes  In fable II tho results obtamed are shown

TasLe II

T8 sed per
Tonr
useful

Time start
ed
Timo stop
ped
Number of
buckets
ratsed
Lift st e
guning,
L ftat end
Foot. ponnd
of
work done

Gallons

2324 | 2489 575 600

2267 | 2371 516 900
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The results obtamed with the 25 gallon buckets compara unfavour-
| ably wath thoso obtamed with the 40 gallon buckets as tho smmal
employed was endently not downg as much work as he might eanly
have done  His natural gaat determunes the number of Iifts be can make
per hour and the pumber 19 prachically the same with the smaller as
{thh tho larger buckets He could eamly hft tho 30 gallon buckets, o
smaller srumal should therefore have bien employed to work the 25
gallon buckets
The following observations were made on the draught required to
worb. the hft ang the fnction when working  The length of rope to go
| onee round tho drum was 18 33’ and the cirenmaference of tho path in
which the bullock walked 74 33 so that the veloaity ratio was 3 846
With both buckets empty, 1t was found thet a weight of 30 1b placed
1 one bucket was suffictent to overcome the friction snd csuso that
| bucket to descend and the other to ascend at o umform velomty  With
| 28 gallons of water m cach bucket, 52 5 1b was found necessary to sot
the whole water lift 1 motion at & unform speed  To work the hit ot
| about the speed at which 1t was worked by the mingle bullock, it was
found necessry to exert a pull of 921b at the end of the lever attached
to the whim, whalst & pull of 57 Ib was found suffeient €0 just set the
huckets 1 moton  With one bucket full and the other empty, 1t was
neeessary to exert a pull of 571b at the end of the lever arm to prevent
the full bueket from falling back into the well Half the difference
between 87 and 57, or 15 1b, represents the Pull that 1s required to just
overcome the fmetion of the mechanism  The mean between 87 and
57, or 72 b represents the pull which must be exerted to raiso s full
bucket neglecting friction, and this quantity multiphed by 3 85 shonld
be equal to the weight of water 1 the bucket, viz, 280 Ib , actually 1t
18 equal to 277 which 15 2 very accurato result considenng the roughness
with which the apparatus 1s constructed  From these figures 1t 1s easy
to dedneo that tho mechamesl efficiency of the hit when just moving 1
83 6 per cent and at the ordinary worhing speed 70 por cent It was
found that the speed at whuch the bullock walked when exerting a dreught
of 82 1b was ns tho mean of a number of obscrvations 3 646 feet per
seeond and that i 162 ymmutes he rmsed 240 buckets of water, hiting
cach bucket 23 feet  Walling ot this speed without stopping, which
withont doubt the ammal could Liave ensily done, ho could has o hifted 401
buckets o that ke was only usefully employed for 59 7 per cent of tho
tune  The absolute efficiency of the hift was thereforo 078 x 59 7 per
cont or 47 2 per cent  Thus ealeulation neglects to take mnto account
the extra pull which 1s necessary 1o tilt the bucket to make 1t discharge,
wlich was found to amount to 122 Ih and wlnch was exerted through
about 3 feet  This quuntity would only affect the result very shight!
and tho decrease 1n ellicrene; would dimnish as the height to wluch
the water has to bo rmiced mnereascs
Tmprore t S ugle Wote of W R Ry Su’la Rao —Tha wuprovement
LI TYy o thg w4t Ry Tk weproemen;
{¥opo to the dran, bt rop . - L)
pof wimlass ercrts Lot o -
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ablo height above the level of the end of the run  Cords wound round |
two smaller drums one on each sile of tho large drum carry weights,
whaeh it was found almost balanced the weight of the empty bucket, so
that at the end of a Iift, ns soon s the bucket was empty, the draught
rope automatically roso 1n the ar and the bullocks wereabloto tnrn
round and walk up the inchned plane 1n a natural ensy manner mnstead
of beng forced backwards as 13 the common plan  lhe mmprovement
effected 15 undoubtedly a very great one, as not only 1s the weight of
the empty bucket practically balanced, but the ammals are also spared
the cramped and unnatural backward walk up 2 steep inchpe which
probably tires them more than their exertions mn drawing the bucket
out of the well The expeniments made on this ift were not very ex-
tensive, but the following results were obtained and are worthy of’
record 'The mhote was worked by two bullocks weighing 732 1b “and
616 1b respectively, or1n the aggregate 13481b  [he bucket which !
was of iron and fitted with o leathern diecharging trunk, weighed
431b and when full held 31 gallons of water, but the mean quantity
T e e cas T lTaa gt bong
working
feet, the
t-lb per
' . ed plane
o bt was
ulst the bullocks exerted o pull of 883
having to be raised an extra 2% feet
tents and the work done 1s equal fo
had lo return up o pradient of 11
expended G510 ft-1b of energy
hfting therr own weight agamst the action of gramty The total
amount of work done by them in 2 engle lift was therefore 16,270 ft -
1b and the useful outturn 5,570 ft 1‘1‘1, so that the efficiency of this
? B ain

method of " ¢ nt Ascompared
with the e which this hit
possesses at the bottom of

the inclined plane and a<cend walking forwards instead of bachwards,
an adventage which it =~ 135 3@ T wen w - bat the
balaneng of the bucke b and
1ncreases the effictency rhaps a
very large amount by
See sawc water &ft of A R Ry Subba Rao —An sttempt was made
to ereot ono of these water Lifts at Saidapet, but 1t was not ready at
tho time of the Commuitee’s trials and in its place Mr Subba Row asked
the Commatteo to report on a hift which had been m use for some months
m a gardenn the Luz  In this form of water hft (Plate V), the bullock
18 mado to walk along s ﬂ\la!fom supported on a roller, and by his
werght 1t 13 caused to oscillate np and down Two roj are attached
to one end of the platform and wound round two small drums forming
yut of & speaies o? windles, round the largs drum of which s 10po Worke
ing an ordinary single mhoto 15 passed  The platform is not supported
A 647,
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) 1 the middle, but at some distance therefrom, so that the working end

of tho platf gf:tently prep tes and the bullock has to walk to
the freo end of the platform to tilt tho longer segment up and lower
the bucket into tho well  The platform 18 24 feet long and the support-
mg roller 18 fixed 15 feet 33 inches from the working end II:; was
not possible to weigh the platform, and caleulations of its weight based
on tho quantity of imber used in 1t can only be apprommate It was
however carefully measured up, and sssuming that the teakwood, of
whioh 1t was construeted, weighed 45 1b per cubio foot, the weights of
the two sections are 1,450 1b and 850 b To dimimsh the shock
when the freo ond falls and the bucket 1s lowered 1nto the water, 230
1b of wonrmls are fastened und th the platf by & short chamn,
so that just before this end of the platform reaches its lowest posthon,
tho rails rest on the ground and their weight censes to act, and the
platform comes to rest more gently then would be case if the velouty
of descent continued to nccelerate to the very end, The ropes from
the platform were wound round drums, the ewcumference of which was
3 feet 24 1nches as measared by unwindimg one coil of the rope, and the
mhote rope was worked from & drum 7 feet 10 inches in circumference,
so that the motion of the working end of the platform was multiplied
2448 times  With the bucket empty and the platform honzontal, the
load ot the freo end could be vared from 1601b to 3621b without
disturbing the equilibrium, whnlst with o load of 247 Ib 1n the bucket
oqual to 24 7 gallons of water, the platform remamed honzontal, though
the Joad st the working end varied between 584 lb and 275 Ib

Taking the mesn between the tvo extreme valuesto be the actual
weight requred to balance the platform, 1t 1 posmble by teking
moments about the centro to determune the only force acting on the
platform which was not measured, viz, the weight of the empty bucket
and ropes acting with s leverage of 2443to 1 With the bucket un-
loaded, the wexgixt works out as 654 1b and when Joaded, 62 1b—a
remarkably close agreement The Lift was worked durng the trial by
2 bullock Weighing 700 1b and o men weighng 117 1b  The rate of
working was 81 lifts per hour from a woll 18 1” deep  The average
quantity of water brought up by the bucket, as measured into a tank,
was 235 gallons, and the useful work done per hour amounted to
344,210 ft-1b  The bullock and the man together were much heavier
than was renily necessary, nnd thoy did not use the full length of the
platform so that 1t 1s diffienlt to estimate the work done by them n
working the Lit, but the mechamcal effirency of the ift on the day of
the tral ean be ascertamed by multiplymng the fall of the frout end of
the platform by the force required to set 1t steadg motton when lft

g 8 bucket full of water The total height tho bucket had to rise to
discharge its contents was 22 feet, and the end of the platform therefore
fell 9 feet and the work done wes 584x 9 = 5,256 ft-1b To rawe the
platform back to 1ts imtal poution, the free end then falls 5 18 feet and
the load on 1t 18 862 1b and the work done 1s equal to 1,8751b  The
total work therofore donemn a swngle Lt 1s 7,131 ft -1b, and the use

ful work given to the water 1s 4,245 ft-lb, so that the mechanicsl
A 647
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efficiency when just worlang 1s 59 G per cent , at the normal rate of
worhing 1t 13 much lower, probably not more than 50 per cent

Tle double mhole et Saidapet —T1his water hft 1s deseribed 1n the
Saidaget Faru Records by Mr C Benson and though motin very
common uso 1n the Presidency 1s sufficiently well hnown to need no
desenption  The details and general arrangement are shown 1n Plates
Tand VI Tlus bit was worked by the bullock that was employed n
the experrments on Mr  Stoney’s water Iift wnd as the dreught was
practically the same 1 both hfts the results are stmotly comparable
The buckets were of 1on with leather discharging trunks nnd were 1n
good order and dwscharged an averageof 28 gallone per buchet as
measured mto a tank.  The tnal lasted 3 hours and in that time 200
buckets of water were raised Ihe mean lft was 22120 feet and
the useful work done per hour was 413 000 ft 1b  Ihe circumference
of the dram of the whim v as 12 fect 113 inches wnd the crrcumference
of the ewelo 1n which the bullock walked was 60 foet 9 inches, so that
the veloaity ratio was 467 The pull on the dynamomcter at the
ordinary spoed of working was 90 1b andthe pull to just prevent a
full buchet descending 99 1b and the pull to just raise 2 full bucket
811b The mean between these last two quantities 70 1b 1s the force
at the end of the lever arm required to balance a full bucket of water
when friction 1s clminated  Multiplymng by the mechancal advantage
the unbalenced werght 1s 327 lb—a result probably not very rauch|
i error as the water m tho bucket weighed about 300 1b  The
mechanical efficiency of the lift yust moving 15 therefore 74 per cent
and working at its normnl speed 66 6 percent The hfts averaged
1111 per mmute and the anumal was therefore usotully cmployed for
525 per cent of the time and the absolute efficrency of the Dift ns o
machne for utihzing the encrgy of the bullock 18 06( x 520 or 351
per cent

Sumria yof 8l results —lo facihtate comparison tho results given
above are collecte 1 1n the table helow —

TanLe 111
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« 25 mge =8%

= g7 285 2=
]*_ﬁ . = =2 = | =
Uscfol sork o b prior & Era RV UNEEE I N ] wow u-l"]ol
Weglht of anmals b R Vi 1 1348 o0 ! |
A_¢ 408 o 11 199
Mecls caleficenc 3 t oo 1o 4 ae,
Meel a1 calelcenc atwork ng | od w6 W |
Abro! teeficore Ll 9

A 64T

Agtionltural
Tmplements



10 The Agrcultuial
Agnealtural 0
Xgplamentl Experiments on

Owmg to the entire 1bsence of leakage and the superior design of all
the mechamcal detatls Mr Stoney’s water 1ift has the highest mecham-
cal efficiency and the highest absolute eficzency The simple arrange
ment lgy which the|bullo‘ck 13 yoked to tl:e lever arm which 18 also used

f Toaro1n VT A Baical braath

matermally greater, butit wasa pownt the Commttee were unable to
decade as no larger buckets were avalable It 1s not likely that-any
great mmprovement can be made 1n the design of the hft, tgough pro-
longed expericnee of 1t at work will reveal the weak pomnts, and the
detuls can be sumphfied The framing supporting the buckets was
m the hift at Sardapet ly plex, and Mr Stoney bas pre
pared designs of very much simpler forms of frammng which can be
used for hits permanently erected over any well The buckets might
probably bo made a Iittle lighter, and the hip which comes in contact
with the tilting bar reqmires thickening to prevent the burring of the
edge which at present takes p - e N vr
single lever arm there1s 2 cer

spmndle which carries the drum . .

the wooden post and spindle are scarcely stout enough The arrange
ment tor adyusting the length of rope to the depth of water in the well
18 very ncat and smple From a ryot’s pomnt of view, the uso of 2
number of nuts and bolts 18 an objection which 1s hikely to be urged,
but which may be N N N

size of nut and ko

buckets also requir

though the cxtra

g them, so that

probably show th

satwfactontly 1f the equlibriam 1s o hitle more stable The tendency
to spill just as the bucket comes out of the water will then be dimn
1shed and the work on the gmde wires to Leep the buchets steady
will beless By making the ratio of the diameter to tho dopth of the
buchet greater, the effort required to tilt them would dimimsh and
they would discharge even faster than they @o now, but experience with
buckets of different proportiona will alono show whether any appreciable
improvement can bo eftected in this durection  The guide wires render
1t practicable to cmploy aron buckets 1n racky wells, us thero 1 no fear
of the hucket heing ‘damaged agamst the side of the well, and by cover
mg the bottom ot the well with o foot of sand or by plaemg a sand
bag at the bottom of tho well, the danger of the buckets bemg destroyed
by 10ugh usage 13 greatly decreased  From o mechanical pomnt of viow
tho whim wonld e 1mprosed by the introduction of an automatic revers

mg motion to obviate the necessity of turning the amimals at tho edd
A G47
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of each hift, but 1t would not compensate the ryot for the extra cust
and extra complicatson this change would mvolve  The whim can only
be satufactorly worked by a smgle bullock, as the diumeter of the
crrele in which they walk 18 so small that with two ammals the wsde
one always works at & great disadvantage, and to increase the length
of the lever arm 13 to mtrod other disad g The power of
the amimal 1s entirely utihized through his ahty to exert 4 draught,
and 1t 15 2 well-known fact that walkmg straaght forward the power to
draw 18 consderably greater than when walking m o cirele It 15 com
monly assumed that the pull exerted by a horse walking round a circle
of 25 feet dismeter 15 only 60 per cent of that which he can exert
when walking 1o a straight hige, but the data from which tlis result
was dednced are not asalable Piobably with bullocks the loss of
power does not exceed 20 per cent, as they are smaller ammals with
shorter legs, but though uncertamnty may exist as to the amount of the
loss, there 18 no douht that there 15 a loss and that 1t 1s ¢ disadvantage
mherent m all water-hits which employ whims
The smgle mhote, although very largely employed, 1s @ very meffi
erent machine, and 1ts prolonged working 1nvolves a very great stram on
the cattle [he sumplicity of the machine however compensates tor its
nefficrency, and the ment of M R Ry Subba Rao’s improvements
chuefly lies in the fact that, wathout introducing any expensive or complt
cated additions, he has halanced the weight of the empty bucket and
rendered 1t possible to turn the bullocks at the end of each run so that
they may walk up the incline m a more comfortable and expeditious
d a Tt oom T olved can be
1f 1t becomes

MR Ry Subba Rao’s seesaw or osallaing water Lft can be
worked with any type of bucket, and 1t was undoubtedly not beng
worked to advantage when tried by the Committee as the bucket was an
1ron one of the old fashioned mhete type and was not nearly as large
as 1t might bave been  The design was far from perfect and the mecha-
nieal efficiency was very low yet the constant C obtamed by dmmding the
useful work done 1n ft-1b per hour by the weight of the animal 1s
nearly ashugh as for Mr Stoney’s water-ift With a better type of
buchet and one_of larger cipaeify the constant would certamnly have
been much higher Inits present condition 1t would be useless to
entreize the detaals of the hit which requires to be put nto the hapds
of a good mechamcal engueer to bring out the many merts which this
method of anlymg ammal power to the performance of useful work
possesses  The anumal dees wark by raising hus own werght against the

actton of gravity and without gomg 1nto a leugthy discussion of the
sartous methods of getting work out of amusals, it may be asserted
wathout fear of contradiction, that an ammal ean do mwore work 1n a
given hime with tho s1me amount of exertion when that work consists m
stormg potential energy m his own body than 1 ony other way The
duffienlty 1 to devise & sumple and cheap means, whereby that potential
encrgy can be comverted nto useful work, and 1t would appear that
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M R Ry Subbz Rao has probably arrved at a practieal solubion of the
problem  In prineiple, the working of the Lift 1n no way differs from
that of the picottah, and not one of the least of the advantages which it
possesses 18 that 1t 13 capable of being worked by coolies sud m xer{
officient manner should cattle fromr any cause not be avatlable to wor
1t With every water-lift there must be a man employed fo drve the
bullocks and in other forms of motor, this work, whatever 1t may“amount
tu, 13 wasted but 1n this form of motor, the work done by the man 1s
usofully employed It 15 partly due to thus that the constant C lhaes
such a fugh value  Below aro given two equations showing the forces
acting on the platform when 1t 13 in horizontal equilibnuam (1) when
the oucket1s empty and the ammal 1s ot the free end (2) when tho
bucket 1s full and the ammal 1s at the working end No accountis
taken of the friction which necessanly exists and which will consequently
diminush the quantity of water which can be hited by an ammal of a
certarn weight —

Let 2 = length of long arm of platform
o' = dustance of centre of grawity of bulloch from fulerum
along long arm
s = length of short arm of platform .
y* = distance of contre of gravity of bullock from fulerum
along short arm
Wi = weight of long arm
W3 = werght of short arm
Ay == weight of bucket when empt;y
Az ~ weight of the water when the bucket 13 full
B = weight of bullock
V = velocity ratio of windlass
Then when the bucket 13 empty—
MW (3)=We (4) + By + VArr
@ Wi (5) + B2 = Ws () + (A + A) Ve
Subtracting (1) from (2) we got
B + o) = VA,
that s A; = v (‘—: "‘)
m . a PR PR o e 1,

)
should be equal to Pv_ ?‘%1‘-) multiplied by a coefficient which will be
less thun umity m proportion {o the percentage of power wasted n fre
tion  u the'hft domgned by M R Igy Subba Rao, the preponderance
of the working arm was not sufficient, as 1t required only 362 1b at the
frec end to canse 1t to ascend, whilst 1t required 584 1b “at the working
end to sot 1t 10 downward motion  The bullock and the man working

the platform cannot, of course, put theirr whole neight on tho extreme
ends of the platform, but 1t 18 possible for their centres of grawity to
A 647
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approach within 2 feet of the end<which wonld make tlx|e valuesof ! 4 4%, ’
13 fect and 7 feet respectively and the value of —VB— § %’) Tath a bul
loek weighing 700 1b and a man 117 1b would bo 415 Ih equal to
441 gallons of nater  Allowing for ohhiquity of action at the beginmng
of each ¢actllation and for frmetion by the nse of a coefBuent of 0 72,
which, with a | roperly-designed hit should he attainable the quantity
of wate: lifted might reach 33 gallons whereas it was only 23 u gallons
Witha heavier load the hft would have worked better, and though
possibly the time of ascent of the bucket from the well would be shightly
longer the efiect on the total number of hits per hour would be almost |
)l it v of this ift depends mamly on tth

1napy able as the time
turning of the bullock at the ends

A que<tion of somu importance m connection with this osallating |
platform 1s the gradient which 1t assumes when m the extreme posi
T tr T " © was 24 feet and
slope which the |
R 1ig platform the|
peniod of oscillation will be slow and 1t wihi therefore work more steadily
than with g short platform the gradient will be less and the ammal will
be able to ascend it easmily, but the greater the length, the heavier the
platform becomes and the more expensive 1t will be  There wll be
some partieular gradient on which the animal can do most work whioh
can only be determmed by exporiment, and as this will he largely
influenced by the nature of tho surface the ammmal has to walk on,
attention should be directed to this pomnt In the matter of gradient
the lift ot the Luz appeared to he satisfactory, but the nature of the
foot hold scemed to leave room for umprovement
The 1mtal cost of setting up a water Lift 1s a pont of supreme 1m
portance to the ryot, and 1n this respect the improved water lifts sub-
mitted to the Committee comprre nefavourably with those in use at the
present time This 13 o difticulty which cannot be got over, and if
the ryot wants and there 13 no doubt that in many distnets he does o
better machine for hifting water from wells he wall have to face a
greater capital outlay  During the grenter part of tho nmigation setson
there are, 1n many places, a large number of unemployed cattle avaul
able for working water-hfts ond in such places the introduction of
amproved water-lifts 19 hikely to make slow progress but where more
water 15 wanted than can be obtmined by eusting methods expericnce
of sugar m:lls and iron ploughs shows thet the xyut 15 not slow to adopt
an mnovation af ho finds that he really benefits thereby  Between the
two water-lifts subnutted to the Contimttee there 1s not likely to be any
great duffcrenco 1n price but what difference thereis will protably be |
found to bo 1n fivonr of Mr Stoner’s invention  Nex( to mtl out-
lay comes the question of mamtenanee and repawrs and onthis point
1t 13, wathout prolonged experience of therr working, difficult to express
any decrded oprmon  To ercet them and heep them i working order
reqmres more shill than 1s usnally available m the villages and thev
can only come mto extensive use by improving the skill of the or hinary
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ADDENDUM !
f

Since wnting the above report I havo been informed Ly Mr W
Keess, the Prncipal of the Apncaltural ollego Sardapet that the
assumption, that tho amount of work ' * ° !
approximately proportional to thar v .
accepted by agnenltural authonties
ammals, working steadily an average ol o nouts 4 day, (al (10 ¢ T00t-
tons of work per pound of their weight per dav It must of courso be ‘
clearly understood, that snch work 1s entirels external and 1s not part
of the energv oxpended m tho musenlar action In table IIT of the |
report, a summary of the expenimental results 18 grien from which 1t
18 easy to caleulato the number of foot-tons of work dome per pound
weight of tho ammals employed 10 working the four lifts upon which
expenments were made This calenlation has been made with the
following result —

Foot tons of work
per b wesght
AMr Btoney s water hift 2258
Double mhote at dardapet 1930
MR Ry Subba Rao’s improved single mhote 3871 or 2323 ’
M R Ry Bubba Rao s soe saw water lift 1511

In tho fist two cases the hfts are worked by puro draught on o
honzontal plane and tho result shows that the ammals were domg about
the work they ought to in tho third caso the draught 1s down an
inclimed plane and the number of foot tons of work done by the bulloeks
1cludes that due to rmsmng themsclies vertically through o height
tqual to that which they descended down tho plane snd 1s consequontly
much greater, but, 1f only the work done on the rapo he takon ingn
aceount, the foot-tons of work per pound wesght would be redncnd tn!
2323 In the fourth case the animal exerts no draught whateyer and
srmply does work by walking up an inchned plane, and m cong tencn
much of the energy exponded in muscular action hecomes availabln ang
the amount of work done per pound werght 13 greatly weressed |

Examimng tho results m thisway the conclusion 18 confirmpd ﬂn(’
the most efficent way of utihzing amumal power 1s to mako thy ammal
rmse limself aganst the action of grasity and then 1 seme way rur’;
a8 that adopted by MRRs Subba Reo consert the potentra] e;u ,J
stored m the amimal’s bedy mnto work  The dlsadmn[agm of ‘r’“)l
method are purely mechanical and due to the necessanly c,,m,"”‘
apparatus which must bo used ’"’"

MabRas, A ¢
17th Janwary 1596
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All commnuications regarding Toe Aot rcuLtur L LEpcrr should
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The objects of tlus publication (as already stated) are to gradually
devclop and perfect our hnowledgo of Indian Agneultuial and Leonome
questions  Gontnbuttons or corrections and additions will therefore be
most welcome
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micrest will be grouped according vs the produ te dealt with belong to
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