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A Note on ths Mustards culticated sn Bengal; by Suraeon-Mazor
D. Pra, Superintendant of the Royal Botanic Garden, Sibpur,

SECTION I.—INTRODUCTION.

Tae Director of Land Records and Agriculture, Bengal, .
desiring to obtain te inf ti di

reg the
mustards cultivated in the Lower Provinces, in 1895 sub-
1mitted to the Superintendent of the Royal Botanio Garden
some 150 different samples of their seeds. These samples
were made over to the writer for examination in the ordinary
way. After an attempt to arrange them with the aid of
Indisn works on Botany, it was found necessary to abandon
the task as hopeless: the names and information supplied
with the les were seli-contradictory, and in many
inst; irr ilable with the stat ta made by Rox-
burgh (Flora Indica, iit, 117—125), Hooker and Thomson
(Journal of the Linnean Soctety, v. 169—172, and again in
Flora of British India, i. 166—157), Duthie and Fuller
(Field and Garden Crops of the North-West Protvinces and
Oudkh, ii. 28—34), oud, finally, Watt (Diciionary of the
Economic Products of India, i. 520—534),

The only hope of settling the difficulties that besct the
enquiry seemed to lic in following for Bengal the-method
adopted by Duthie for Upper Indin—in cultivating care-
fully all tho kinds of mustard grown throughout the Lower
Provinces, and comparing them in the living state at all
stages of their growth. It was too late to do thisin 1895,
but the Director, on being requested by the writer to call
for a second set of samples, was at tho trouble fo do so.
These samples were sown on October 22nd and October
23rd 1896, in a portion of the Sibpur Experimental Farm
made over to Lge writer for the purpose. The plants
were made the subject of study from the time of their
germination till they wero harvested. The present note
embodies the results of this study.
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Threo different Mustard

Tho ctltivation of these plants liss shown that the con-
fusion amongst tho Bengal ‘musards is largely an aflair of
names and statements: as regards the plants themselves,
thery is Lttle difficulty, Practicalls, there are but three
mustanls enltivated in Dikar and Bengal. Theze threo cone
stitato the familiar Rai, S1rson, and Tord cropn. Lach one
of tho three varies within its own limits to n greater or less
extest: none of them rhows tho elightest !vndency to pass
from one to ancther,  £o far nt least as the Lower Provinces
are concrrned, the existenco of anything in tho naturcof &
form ictermediate Yetwoeen Rai and Szrson, i and Tori or
(ven belween the moro closely allied Seraon and Jord is
wholly imaginary.

&till the idea’that such intermedistes should exist is not
altogether inexplicablo, Examples of the eamo form rent
from differrnt districts may bear any of the three names
giren above, while the differencea” between flowerin
cxamples of Srson and Tori, with the leaves still attached,
and between Irniting esanmples of Tord and Rus, wheneo the
leaves have fallen, are much less mlient in herbarinm speci-
mens than in the living plants. And where threo speci-
mens of one form may be submittel for examination rr:l
threo different districts under as many different native
patses, eleng with threo specimens of dillerent forms from
otill othet didtriets, but with the same native name given for
cach, it i1 not to be woodered gt that it should hare been
supposd, by more than one author, that the various forms
at times pass into ono another, It is hard to realize
that vervacular pamesas applied by the na'ives themeelves
are ool merely worthlias for porpers of comparison, but
may, if wlied'on, be highly mideading. Buch, however, is
the eawn g although often, perhaps indeed usually, rigidly
enqugh opplied within o given distriet or group of distrieta,
ratire Lames am worse than useloay when they om dependnd
en to yield information rezanding another group of dietricts,
And yetitis inrxpedient, inded in the present instapes,
it is mpoweille, to diipenss with the uee of native names,
It ja n aafe penrmal rule, when preciaion is desired, to employ,
in yeferring to any lant, what is & smed ftoprientife name,
Thrre arv, however, occations, and thicis pre-eminently one
of ther, when even ayilematic lotany is fallitle. " The
seientife pames of our Indisn piastards, bealles eing, in
srze e, cambeus and clumey, Are, in every enee, even
szorm likely 1 misdead—wmern soch n thing posible—than the
eative rames themerlves. Yor, lemiden the aliffieltica that
latrt wrters Baro experienen] an difforertisting ths Jodian
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crops in Bengal,

mustards—many of these dificulties, it may be gaid in pass-
ing, would never have arisen if more reliance had been placed
by his successors on Roxburgh’s judgment—there are
difficulties of snother kind to contend with. These have
orisen from the attempt to identify the various Indian
mustards with European oultivated forms—an attempt which,
it is to be feared, has hardly been more successful than the
attemapt to distinguish the mustards themselves,

The difficulties of this problem can only be satisfactorily
settled by the simultaneous culture of all the Indian and all
the Europesn kinds and by a careful comparative study of
the various forms at every stage of growth. Nor will this
study be effective without simultaneous culture and study of
the Chinese kinds among which, the writeris inclined to
believe, will bo found the stocks whence Europesn and
Indian forms alike have heen derived. To desoribe the
Indian mustards, and yet make no suggestion as to their
probable affinities, would be obviously to aveid a portion
of the tesk incumbent on the taxonomic botanist; in the
necounts of particular mustards that follow, the writer has
thereforo expressed the opinion he is inclmed to hold as to
the probable general relationships of each. DBut as regards
certain details, he asks for the right to refain an open
mind, and he ventures to suggest to others the advisebility
of doing the same.

1t is doubtless convenient for the Distriet or Settlement
Officer to speak or write of a particular crop as “ Mustard,”
“ Colza,” or * Rape;” the ngmes are familiar, and convey
a fairly definite idea. It would, however, be safer to
qualify the terms by speaking of the plants as ¢ Indign
Mustard, ** « Tudian Colza,” ¢ Indian Rape "—safer still,
provided tho threo crops can be recognisably déscribed, to
speak of them simply ns “ Rai,” Sarson,” and * Tori,”
respectively, and, as far a3 possible, to avoid the use nlike of
the European popular and seientific names,

Rai, or Indian mustard, there is noto any doubt, is the
5.5 A,

PARSER NP R s s M b8 - - ~sa, and
H o - . * gincea.
Linnean

. § . N . v fo the
qualities of the plants—though in each case the name and
note are quite accurate—have been transferred from Rai to
&arson, and tice versé. The botanist has, of courss, merely
to read the technical descriptions of the plants to detect the
transfer of the notes ; but the result has been that every
non-botanical consultant of the paper in question has gathered

B. 799—855.
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Inndvisability of using

that the ecientific namo of Nad is Brasviea campestris, and
that Brassica juncea, which really is tho name of Rai, is the
ecientifio teym for Straon,

Then, S1rs0n and Tori aro cerfain to be mirunderstood if
their acicntific names are used. Both are, as a rule, referred
.- . SroeTatv e et aprer ecen
- . - ] sy that

. . . . . ind them
treated in botanical works as merely different varietics of
ene part’cular Fub-specics of Hravsics campeatriv, ]loxburgb.
who knew the two crops, treated them ns distinet species,
naming the furmer Sinapis glinea, the latter Sinapais
dicho'orst,  Dut Roxbargh, urunlly eo accurate, has some-
what confused the names of the two: ho gives the namo
of the first as Siwet Lian (whito mustard), of the sccond as
Stanekior Shorshi.  This is cxactly what the two are called
in Centrnl Bonga), and #o far, thrrefore, sl is well,  Tlat he
gives tho Hindi term Soreon ns the equivalent of the Ben-
P I et ¢ 4 Tori. This preciaely
. - - = Suraom is necer applied

. 1l is termed Serisda
(or Shershi, as Roxburgh epelle i().‘mt always to the plant
that in Bengal is termed ggr{r! 2ai.  Roxburgh's third
namo for Tern iv Bsfa Rayee,—n meto laptus calami for
Sa lharan, which has eseaped the notico of tho editor of tho
volume,

The nieo aradrmic questions involved in deciding what
comatitutes a ppevics, subrepecics, or varirty arofitly disensacd
in manographs of uatural }:milim. But "in notes likn the
preesst, punly economic in rcope, such refinementa tend
ouly o confiwion, When the Isyman, in the couro of
tunpeds or duty, is tmught fase to facn with two plants so
dieim iy in appearanee, medn of growth, time of ripening,
ard methal of cultivation, snd s> campletely wanting i
anything of thegature of intirmediate forms, se Sorecn
ar) Teriare; lr!w!un, on tnming to a betaniond work, he
{rda it stated that (hey are the same thing, or at mostonly
Siffrrrnt yarietics of tha gama thicg, e jsapt tn wonder
st ays'eratic botany, Eren if ho wppreeintes the precss
weazitg of the expreas’en, it js too much to expevt that ho
sLall enre tn wrila cr speak of Brawica eamgpertrie, mbep
gervied, var, cliwes, and 1, canpertne, subsp, Nepus, var
-V fims when te fan nes the terms Sarew and Tord
iretend, Inderd, it is we!l {7 ol ronovrnel to cultivats th s
freese of micd, for to fnllnw the lotaniral amangement
areenlol tn thee mavanls s trying e'ther to reasm

B, 700-855.
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the scientific names of the Mustards,

or to faith, Systematio botany, not content with first
denying that Zori and ordinary Sarson differ, insists that
Ul Sarson, which is unlike ordinary Ssrson only in
having pendent pods, is o separate species (Brassica 8-
foctlaris), aed further declares that if the pods of ordinary
Sarson have 4 rows of seeds instead of two, it constitutes
still another species (B. 4-vairis}); statements that amount to
declering two equal and similar parts to be, if taken con-
jointly, rather less, if taken separately, each of them greater
than the whole,

On account of the confusion just outlined, and it may be
remarked that this sketch is far from exaggerating the tangle
that exists, the writer has given an altogether subordinate
value to the scientific names of the plants, and has employed
the leading vernacular ones to designate the various mus-
tards themselves, regarding which, as plants, no doubt is
possible. .

The present note does not deal with the mode of cultiva-
tion, acreage under crop, outturn of, or trade in, the mustards
and their oils in the various parts of the Lower Provinees.
Tt deals merely with the botanical characters of the various
wmmrbeede cdbo e ladinebin b Boom 4y ench ofher and to
<o - Bengal. Plates are
. L + 1d maps ere employed
to explain the distribution of the kinds and of the names
used to designate them.

Besides the examples of Rai, Sarson, and Tord, of which
*he writer has had respectively 46, 45 and 48 plots under
ultivation, there were two others —~ono from Chittagong and
me from Kalimpong in British Bhutan—that proved quite
listinet from any of the three,and that call for separate
lesoription,

Oneof theso—the Kalimpong Rai—possessed the great
nterest of being Sinapis rugose, 8 Roxburghian plant that
cmm Temae Vond qlold af fonn Doagleool, Aoc.203 85, 2 41

Roxburgh as Sinapis cuneifolia, which has been equally lost
iight of and which the Department of Land Records and
Agriculturo had not communicated. The search did not
result in the re-discovery of 8. cuneifolia but was the means
sf disclosing yet another form most nearly ellied to, but
quite distinct from, Twi, Hardly had this information
beon received from Sikkim when Dr. Watt, Reporter on
Economio Products to the Government of India, returned
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Botaunical account of the

from an official tour in North Bengal with the interesting
information thet the cultivation of what is perhaps the lost
Sinapis cuneifolia provails throughout the arca oocugicd by
the populations of Cacharl or Rajbansi origin, i.e., through-

compuleory "7 " ° : .

Neither EnroFo
aro grown N . of the
Lower Provinces. No description, therofors, is given of
either of thoso Linds. Since, however, thoy may oveasion-
olly bo met with in the gardensof the curious, and as both
shoald be familiar to officers of European experionce, s placo
has been given to them in tho Koy.

ST.CTION II.~BOTANICAL ACCOUNT OF THE MUSTARDS
OF BENGAL.

The mustards belong to the genus Brassica Linn,, of the
natural order Cruerferas, one of tho most importunt genera in
o vegetablo kingdom, including os it does the varied
forms of Mustard, Rape, Colza, 'l‘umi{: ond Cabbage. Tho
resent note does not deal with tha Cabbago or the Turnip,
{;olh of which aro quite exotic in the Lower Provinees, and
only treats exhinustively those Colzas, Repes and Mustards
that form etaple field’ or gerden crops within the area
under the rulo of the Lirutenant-Governor of Bengal.
Following a brief fechnieal description of tho genus will
bo fonnd & key to the epecics in thia area. This key, in turn,
is followed by a more Setnilcd acorunt of each of lf’w species,
varieties, cultivated mees, and epecial forms to bo met with in
Bangal, the geographical distribntion of each by districta and
the names borno by each in the different districts being ndded.
In armaging thee distriets it has not been found advisable
to adhare tn the present politienl divisions of the Lower Pro-
vinces, Howover oonvenient theso may bo frum tho admin-
istrative yoint of view, they do not always necond with
natural faets,  The doviations, howerer, havo_mnot beer:

Yﬁ. 709—865.



Mustards of Bengal.

of the Kosi, north of _the Ganges and west of the Brohma-
putra ; and (3) East Bengal,~the Ducca Division. Eight
or more less natursl areas are thus obtained, viz., Tirhut,
South Bihar, Chote Nagpur, Orisss, West Bengal, North
Bengal, East Bengal, and Chittagong. In giving the distri.
bution of the vartous mustards the regions are noted in the
ebove order.

BRASSICA Laxx.

Tae Mostarps, Rapes, Torxips, AND CanBacEs.

Apnusl, biennial, or perenrinl herbs, either smooth or
with stiff or rough hairs; the lower leaves usually decply
pinnate or lyrate, the upper ones often entire; the flowers
yellow. Pod linear, cylindric, or nearly 50, more or less beaked
at the top beyond the end of the valves; the beak consisting
either of the conical style alome or including a portion of
the pod itself, and then often with one or more seeds in if,
@ T TV AL .o v -e ooVt fattened ; the seed-lenves

forms, many of them,

P .. races fixed under culti-
vation; the actual number of species probably not more than
80—90. The genus is a native of North Temperate regions,
with appsrently two centres of origin—an Oriental-Aediter-
ranean and a Chinese. Under cultivation some of the forms
reach, as cold-season crops, sub-tropical and even tropical

ietricts.

There is only one Indian species that is not given in the
subjoined key; it is excluded beeause it does mot oceur
within the limits of Beogal. This species, Brassica Zourne-
foriit Gouan, is a member of the group that has originated
in the Oriental or Mediterranenn arens; it is stated to have
been_once found in the semi-desert country between Ajmir
sud Delhi, and is, according to Bdgeworth, cultivated in
Western Tibet. From these points it extends westward to
Ttaly and Spain, but does not come farther towards the
Enst. -

B. 799—-866.




Koy to the Mustards.

Key to the Mustards,

® Tods pressed close]rr against the axis of the
raceme, Leak small; pods slender, short and

smooth ... o . e
#% Pods wpreading awsy {rom the of the

raceme, beak fong:—

1 Pods hairy, rather shorfer than the flat beak

4+ Pods mmooth, longer than the conical

beak :—
bd L‘mvrs of the stem :ll n‘urovrnl o the

leares never lyrately lobed :—
« Margin of leaf deeply irregular.
1y toothed, midnb very much
expanded and  thuckened;

leaves green
«C Margin of leaf alightly finel
crenate oralmost entire, mudnl
narrower, leaves covered with
oom -
§§ Btems elongating from the coms
mencement of growth; leaves at
the lse quickly nthering; most
of the stem.leaves Iyrately lobed
3% Leaves of the atem all wido ‘at the
base, at least the upper ones elasp.
ing the stem :—

§ Btems elongsting from the com-
wmencement of growth, leaves at
baso quickly withenng, all tho
atem.leavescluping thostem: —

% Leaves with hurs, at least
when young, densely euvered
with a pale greyuh bloom —

1+ ilootstoutspindle-shaped,

woody ; podsslender, bead.

ed opposite the seeds ...

1+ Root slender, taperings

pods stout, not besded
opponte the seeds ...

€% Leaves without hairs, green
above, with a fant bloom
‘:x-nnlb, smaller and lese

obed i
t Root slender, tapering,
"

1 Reot stat, thrnip-sbage.

escalent ...

§5 Btem short 41l the fowering
shocte form, leaves st the
base pory sting to forma Toose
catibage; caly the uppermoet

st leaves ehatging the atem

B. 709--865.
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Black Mustard.

A,~BLACK MUSTAED.

Brassica xiera Hoch in_Roehl, Deutschl. Flora, ed. i, iv,

718; Hf. & T. Journ. Linn. Soc., v, 168; Flor,
Brit. Ind., 1. 156; Watt Dict, 1. 530,

B, ninapoides Roth. Man., ii. 957.

Sinapis nigre. Lina. Sp. Pl, 668; DC. Prodr., i. 218;
Wall. Cat., 4790.

8. erysimoides Rozb. Host. Beng., 48; Flor, Ind, iii.
123.

This, the true mustard, is not cnltivated in Bengal, and
indeed is very little grown or known anywhers in India.

The flour obtained by grinding the seeds, imported and
known as **Europe Mustard,” is used L condimenlaﬂ?y

mustard 1¢ paler than kreneh mustard, Dul L 8150 oxprag
why the best English mustard is of such poor quality as
compared with French mustard, the flavour and pungency of
mustard residing largely in the husk. The reason why the
husk is removed from English mustard is mainly a frade
custora: the trouble is taken, it need hardly be said, more
in the interest of the dealer than of theconsumer. The paler
colour enables the admixturo of ' white-mustard” four,
which is commereially a much inferior article, to take place
without giviag rise to inconvonieut questions. Andin the
case of some Knglish mustards what first catches the eye on
opening 6 box is o printed declaration to the effect that the
oontents are a mixture of pure musterd with farira and
choice condiments, What the ‘choice condiments’ may be,
the writer does not know,

o St ieem 0 plapgs
. . . P . 2a nigra.
o B . . *. : uvsuslly

. . v of the

' Lo, mited to
“Indian ”” mustard (B juncea), sod of the Bengali namo sdl
sarisha, the use of which is also strictly limited to rdfor
“Iodisn” mustard (8. juncea), From the absenco of any

yeally distinetive name it may be rafely concluded’ that

- B. 799-886.
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“White Mustard,

¢ black mustard ” is an articlolate of introduction into India ;
the fact that the Persian form of the general nawme (Sdrsiaf,
the name by which it is known in Indian hospitale), is the
only Indian term that is ot all distinctive, helps to support
this conclusion. ‘But it does not necessarily follow from this,
28 some are inclined fo think ¢ thet the ancient Banskrit
writers had not seen the true black and white mustard, and
that the word rdjilé may have originally denoted a form of
Brassica juncea and the . word siddhdrtha, s form of B. cam-
pestris > (Watt, Dict. Econ, Prod.,i.532). Dr. Wattadds:—
« Nowndays these names are chiefly applied to the true
black and white mustaid—B. nigra and B. albarespectively.”
As regards the latter statement, the fucts in Dengal are
widely different. The Sanskrit siddidrthe in the Lower
Provinces conuotes §réle or white-seeded Sarson, while
rafikd connotes Rdi. As regords the former, the eonclusion
to which the facts of the case would lead seems also preoisely
the reverse. If the Benskrit-using races entered India
by the north-west, they must have done so through regions
where hoth the black and the white mustards still grow,
but easiward from which neither form has yet extended.
There is every indication that both Ré and Serson are
immigrants from China by o north-eastern romte and
that their arrival has been independent of any Aryan incur-
sion. Nothing, then, is more probable than that in Rdnkd
and Siddhditha we reolly have Sanskiit terms originally
spplied to the black and white mustards respectively; after-
wards transferred, as the langnage and those who used it
passed eastward, to plents in the new region more orless
representative of these that bore these names in the abandon-
ed one, - .

B.—WHITE MUSTARD. '

Brassica "'ALpa Bofss. Voy. Espagne, ii. 89; H.7. & 1.
. . Flor, Brit, Ind.y'i, 157; TWalt, Dict., i, 621, ~. -
Binapis alba Liun. Sp. PL, 6G8 ; DO, Prodr., 1220,

8. foliosa JViild. Erum,, 668; DC. Prodr., i. 220.

For this also Dr. Watt gives a large number of vernac-
ular names; that quoted as the Bengali equivalent is
| Dhép-1df. As will be seen under Sarson, this name is
exclusively applied +fo a form of that plant, and never
apparently to B, alba, which, as a matter of fact, was not
sent from eny part of the Lower Provinces. ot

This nppears to bo even rarer'in India than black

mustard. N R
\. 799-855. -




Cabbage Mustard.

C.~PASAT, PALANGI, OR PAHARI RAY: BADISHA LAIT,
OR BHOTIYA LAL

Brassica nucoss Prain. [B. rugosa vAr. typica Prait.]

B.joncea B. f. & 7. Journ. Linn. Soe., v. 170; Flor,
Bret. Ind., 1 157 in gart, excluding the RAL plant
and also cxeluding Sinapis cuneifolia Rozd,

B. chinensis Dutlie & Fuller, Field and Garden Crops,
it. 34, not of Jann.

{B. dentata, Watf Mss. (B rugosa vax, agrestis Prain.)}

Sinapis rugoss Roxb, Hoit, Deng, 48; Flor, Ind., il
122.

Moutarde do Chine & feuillo do Chonm Vitmorin, Les
Plantes potagéres, 356.

A. cold-weather crop in the Western, Central, snd Eastern

Himalaya of annuel berbs with very short stocks till the

plants begin to ﬂej\yar, 1{1‘ud wx:h permanent radical

: : . uoy
its branches ascending to form o narrow pyramidal head
6-10 in, across. Roof slender, tapering, 0 in. long. Zcares
very large, the blades of the basal, eabbago-formivg ones,
which are disposed in a condensed spiral, 12~15 in. long,
8-9 in. wide, obovate obtuso or subacute, when young hirsute
sbove, the anterior half-margin toothed, the posterior much
laciniate and tapening to a stalk 3-4 m. long, 1-1-5 in,
wide, thick, white and fleshy, continued into the lenf as a
broad, white fleshy main-nerve with longitudinal ridges and
wenk bristles benesth, and brenking fan-wise bLeyond the
middle into many stender white sub-equal veins, the blade
proper bright green, and without bloom, Stem branching,
s soon By it shoots, from the axils of all the leaves sbove
thoso of the stock; the stem-leaves similar to the basal
ones but smaller, decreasing wvpwards, all without stalks
and nover stera-clasping; the branches also lealy, but more
slender and shorter thon main stem, their leaves smaller and
less lacimiate towards base, sub-acute at the tips, and with
sgaio smaller branches in their axils. Fowers in short
corymbs, about 1'5 im. long when the lowest flower opens,
suteequently elongating inte racemes 8 in. long, with
equal slender stalklets *6~7 in, long, slightly s;\»}mading,
but not elongating in fruit, without braits or bractlets.

B. 789--855.




. Cabbage Mustard.’

Sepals slightly spreading, 2 in. long, ‘08 in. wide, still
green at timo of falling. = Corolla 6 in. scross, petals with
& pale-green, narrow clatw *12 in. long, »nd & bright-yellow,
spresding, regularly cbovoid blade 23 in. long snd 2
. o *' ==Y beneath. Pods 2-valved,
o . . long, 2 in. thick; beak
. . valves convenx, rigid, thioly
leathery, faintly beaded opposite the seeds, with a strong-
ish midrib prominent outside, and with rather distinct
looped veins on cach half-velve, Seeds 7—10 under each
valve, spherical, brown, finely rugose, hilum the colour of
the remzinder of the testa ; cotyledons yollow.

Darseerne District: Kelimpong é{él)l Runghee, ete.,
2—6,000 foet (Pasdi, Paangi or Pakari Bif)!

The cultivation of this plant appears to be usual in Nepal,
whence Buchanan-Hamilton sent seeds of it to the Calcnita
Botanio Gardenin 1802, amilton informed Roxburgh that -
the seeds came from Tibet; Nepalese settlers have carriod
S TR B F

and it is not impossible that a Uhwese plant referred to by
Forbes and Hemsley as & variety of B. juncea (Journ. Linn.
Soc., xxiii. 47), which is “oultivated in immense quan-
tities, and after drying in the sun is pickled and eaten with
rice,” may be the same. It is, however, just as likely to be
the next one.
This, Mr. Pantling notes, is cultivated both as a vegetable
T T e et et 1 ds, When
N : © Vilmorin’s
. . = early cold-
weather crop in the hills, and is grown more for the leaves
than for the seeds, The leaves are plucked almost as fast as
they are developed, 50 that by the time the flowers are pro-
A It s A . i

: ' - o . bt
- 1 K . - of
o ' . *' dan

. Lo . its
reduction, unless a8 a sub-species, to 8. sincea. It is, as we
knos, highly probable that India owes 8. juneca (the Ask-Raf)
to China, and it seems likely that the route followed by the
Asl.Riion™ . ¢ T e '’ R S
across the o

l Atalleven
Roxburgh,

- 700 OFRE
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botanically separable from his 8. juncen, is far commoner
along that route than it is in the plains of India, i

But B. rugosa, if it be a dorivate of the stock from wl.uch
B. juncca hag originated, is e derivate of long standing.
Not only has it probebly originated in China_and been
jntroduced in its present form to the Central Himalayan
region through Tibet, in India, at all events, it shows no
inclination to revert to o form approaching B. juncea. On the
contrary, we are indebted to Dr. Watt for the interesting
discovery that in Manipur there is an “agrestal  plant, for
which he has proposed the name B. dentatq, which, though
quite wild, is not botanically separable from Roxburgh's
Stnapis rugose, and which we cannot by any stretch of the
imagination identrfy with Roxburgh’s Sinapis juncea. In
other wards, B. rugosa connct be included in #. suncca even
as o soparate variety, It constitutes what may be termed o
species of dary rank, or o sub-species, according to the
standpoint from which the problem is viewed. In a mono-
graph of the genus Brassica 1t would doubtless bo suflicient
to treat B. rugose as o sub-species related to B. juncea, pre.
cisely as B. Napus and B. Rapa are related to B. campesiris.
In a note like the present it is obviously better to treat it,
just as B, Napus and B. campestris are treated, as o distinct
species. The precise relationship is shown in the systematio
conspectus that follows this chepter.

The most interesting feature about B. denfata Watt
{B. rugosa vAR. agrestis), is that it combines exactly the
{foliage of true B. rugosa with a somewhat different habit
of growth, the root-leaves forming a rosette rather thana
cabbage.

EXPLANATION OF PLATE I,
Brassica rucoss Prain.

(Binapis rugosa Roxl)
1, Tlant before flowering, about 3, affer Filmorin,

2. Portion of stem after flowering has commenced, with stem.
leaf, §; reduced from Roxburgh's original drawing.

8,4, Portions of a flowering branch, }; from Rorburgh’s original
rawing.

6. Uaripe capsule, {; from Roxburgh's drawing,
. Tupe capstle, }; from Roxburgh's drawing,

e

Seed ; enlarged ; from Roxburgh's dratcing.

B. 798--855.
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\

D —LAN BAG., -

B;l\<;ICA RUGOSA Var. CUNEIFouta Prain.

B. juncea H. f. & T\ Journ. Linn, Soc., v. 170; Flor, Prit.
Ind., 1. 167, in pvt; excluding the Asu-RAL plant and
also the synonym Sinapis rugosa Roxb.

Sinopis cuneifolia Roxb, Hort, Beng. 48; Flor. Ind.,
i 122. -

A cold-weather garden crop, in Northarn Bengal and in
Assam, of annual herbs with {all much-branching erect stems
4-6 fect high, the branches ascending to form o wide pyra-
midal heed 1'5-2 feet ncross. Moot stout, swollen, 6-8 in,
long. Jraves lorge, the basal ones soom withering, their
bladeg 12-15 in. long, 4-6 in. wide, obovate, the point
subooute, tapering from beyond the middle to o stall "2 in,
long, ‘35 in. wide, channelled above, not ridged, continued
into the leaf ns o slender tapering midrib, giving off at
intervals 10-12 prirs of lateral nerves, glabrous above even

| when young, with very fow bristles bonenth, the blade proper

glaucoscent, the margin finely serrate. Stem branching from
the axils of the 4th or ith leaf upwards, these stem-leaves
similar to tho basal, but smaller, decreasing upwards; all
without stalks, and never stem-clasping; branches always
lesfy, nearly os strong and long as main stem, and often
again branching; stem and branches with a slight bloom,
and more or less tinged with purple, especiolly near the
nodes. JFlowers in short corymbs, about 1°5 in. long when
the lowest flower opens, subsequently elongating into racemes
5-6 in. long, with oqual efender stolkfets *4—5 in. long,
slightly spreading but not eclongating in fruif, without
bracts or bractlots. Sepals slightly spresding, -2 in. long,
«08 in. wide, etill green of time of falling. Corollg *5 in,
[eross, Eaials with & pele-green, narrow claw 15 in. long
and a bright-yellow, spreading, suborbicular blade -2 in,

|long and” broad, very faintly veined, Pods 2-valved,

including the besk 1:25-1'5 in. long, *2 in. thick; besk
narrowly conical, *25 in. long; valves convex, rigid, thinly
leathery, faintly beaded opposite the seeds, with 2 strongish
midrib’ prominent outside, and with rather distinet looped
veins on ench half-valve. Seeds 7-10 under each valve,
spherical, brown, fincly rugose; hilum the colour of the
remainder of the testa; cotyledous yellow.

Like the preceding, this was sent to the Calcutta Garden
from Nepsl by Buchanan-Hamilton in 1802, end, as in
tho other case (so, at least, Roxburgh notes) Hamilton got

B.799-855.
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the seeds from Tibet. Howover, there is no trace of the
cultivation of this kind among the Nepalese settlers in the
Eastern Himalaya at the present time, and thereis just the
possibility of some mistake us to the locality whence the
seeds came, because this appears to be one of the staple
crops in Dinajpur, Rangpur, and Bogra-~districts that were
carcfully economically surveyed by Buchenan-Hamilton at
the beginning of the century, and whenceit is possiblo the
seeds may have been obtained. Its cultivation also extends,
Dr. Watt finds, into the valley of Assam, and if limited to,
scems to be co-extensive with, the area occupied by races
that are of a Cachar, or, asin North Bengal they are usually
termed, a Rajbansi stock

1t is o garden, not s fleld, crop. This mey explain why
the Department of Land Records did mot communicato
seeds. Dr. Watt’s fleld-notes describe the cultivation of
the plant and the use of its leaves in terms identical with
those used by Mr, Pantling in describing the culture and
use of B, rugoesa.

This plant, Roxburgh’s Sinapis cunctfolia, has been ro-
duced, hke the preceding, by Hooker and ‘lhomson to
Brassica juncca. 1t is nearest, of the Indian forms, fo
B. rugosz; the flowers and fruits and seeds aro practically
identical with those of B. rugesa, and differ, especially the
fruits, rother markedly from those of B. juncca, But the
swollen root, the plancescent stom, and the rather smaller
petals seem to indicate that this is at least varietably sepa-
rable. No agrestal form of this, coniesponding to B, denfuta
or B. patcns, has been met with as yet,

Hooker and Thomson, aud again Forbes and Hemsloy
(Journ, Linn. Soc., xxiil. 47) have reduced Sinapes chinensis
(Linn,) to B. juncea. N A cooe s
identify 8. chwnensiz (L
rugosa %loxb ; this, in g, * C
reduced 8. rugosa to B. juncea, is not quite the samo thing,
The matter must be left for the present as somewhat
doubtful. Linnscus and Willdenow both state that Stapis
chinensis bas small white flowers; cither reduction must
therefore have been put nside as *suspicious,’ wero it not for
the fact that De Candolle notes (Prods., ii. 219) hasiog
cctually seen o specimen of S. chinensis in the Paris
Herbarium, ond says that its flowers sre very like thoso of
8. juncea. £ ono or other of the reductions be necessary, it
seems as if that proposed by Hooker and Thomson, not that
proposed by Duthie and Fuller, must bs the correct one. In
any case, even if tho identification indicated by Duthie and

B. 799—855.
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Fuller could be sustained, the name Brassica chinensn
proposed by them is not aveilable. There is already =
different Brassica chinensts Linn, (the China Cabbage), older
o8 8 name than the same author’s Sinapis chinensis.

EXPLANATION OF PLATE IL
BRAssICA RUGOSA var. CUNEIPOLIA Prain.

(Sinapis cuneifolia Roxd.)
1. Radical leaf, 4 ; reduced from Roxburgk's oviginal drawing,
2,3. Portrons ofa fi g-t b, 43 from Roxburgh's drawing.
4. Flower, {3 from Roxburgh's drawiag.
. Unripe capsule, {; from Roxburgh's drawing,
. Ripe capsule, }; from Ruzburgh's drawing.
Beed, enlarged from Roxburgh’s drawing.

Noe

B.~—~ASL-RAT or INDIAN MUSTARD.

Brassica Juncea H. £ & T. Journ. Linn, Soc, v. 170;
Flor, Brit. Ind. i. 167; Forbes & Hemsl Journ. Linn.
- Soe., xxil. 47 ; Duthie & Fuller, Field and Garden Crops,
. 83; Watf, Dict., 1. 528.
Sinapis junces Lwun, Sp. Pl. 868; DC, Prodr.,i. 218;
Franch. P David. 1. 40.
S. ramosa. Roxb, Hort. Beng., 48; Flor. Ind., iii. 119,

8. chinensis Linn., Alant, Pl 955 Arduin, Sp. i. 23, t. 10; _

DO. Prodr, i. 219: not Brassiea chinensis Linn.

8. patens Rozb. Hort. Beng , 48; Flor. Ind., iii. 124 (Bras-

sice juncea VAR. agrestis Prain).

A cold-weather crop in the plains and in the lower
Himalaya of toll, annual, much-branching erect herbs 3-6
feet high, the branches ascending snd forming & wide
pyramidal head 1-1-5 feet across. ~Roof slender, tapering,
6 in. Jong, Leares large, the"blades of the basal 6-8 in.

EAE L) P

'B. 799—865.

long, 2-4 in. ™ 121in.
long, decxeasi . of the
stem 2-2°5 in ' bright
green and wi . ' axils
of the 4th ox « R s long

D * - n again branching, usually

especially near the joints;
- mmences oblanceolate with
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an acute tip and a narrowly ocuneale base, gradually tapering
backwerds from the middle. Flowers in short corymbs about
1 in. loog when the lowest flower opens, subsequently
elongating into a raceme 8 in. long, with equal slender
stalklets ‘67 in long, without bracts or bractlets, slightly
sprending and increasing, as the fruit ripens, to2 in. in
length. ~ Sepals slightly spreading, *2 in. long, 08 in.
wide, green, becoming yellowish before falling. Corolia
- o : . ¥ claw *12 in.
o . 7 obovoid blade
e I , L eined beneath.
Pods 2-valved, mcluding the besk 225-25 in. long,
2 in, thick; besk narrowly conical, *4 in. long; valves
convesx, rigid, thinly leathery, distinotly beaded opposite the
seeds, with a straight strong midrib, prominent outside,
and with rather strong prominent looped veins on each
half-valve. Sceds about 20 under each valve, spherical,
brown, finely rugose; hilum the colour of the remainder of
the testn; cotyledons yellow. )

There are three more or less distinot forms of Asl-rd¢ culti-
vated in the Lower Provinces. They are quite easily distin.
guished when growing side by side, but the characters are
not very tangible except in the living plant, and are certainly
?ot of varietal, perhaps hardly even of racial value. The

Orms are—

1 ‘T.‘ALL rate Rix; gonuine Rds. Leares near base of
' e S n - o en

{
beneath. Stems 3-4 feet high, grcsn.m:very faintly purple;
froit ripening in beginning of February.

Oultivated fairly generally in the central part of the
Lower E{ov.inces. Bamples haye bee_n received from S:mth

hairs beneath., Slems 3-4 feet high, more darkly purple
than in the other two forms ; fruit ripening in beginning of
February,

B. 799--855.
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Muck more limited even than the preceding, though
epparently fairly oommonly . cultivated in .Tirhut, South
Bihor, and Western Bengal: ™ It appears to be unkmown.in
North ond East Bengal and in Orisss; and  practically
urknown in Chittagong, for the only sample sent from
that district wns o mixture of this and of ¢ Rough early.”
It is nlso proctically -unknown i Chota Nagpur, the culy
samplo sent from that Division belng s mixture of this
“Bmooth enrly ” form and of Sarson. ,» 3, 1 .
Ag o whole, Rdi may be aid to'bo o gerernl erop every<
where in the Lower Provinces, except Chota Nagpur, where
it js practieally unknown, and Chittagong, whereit may have
been only recently introduced: . The explanition doubtless
is that in Chofa {Ingpm“ﬂzn' (there termed Lufnd) replaces
Réi: in Chittagong AaI-Rﬁi‘ appests. to be' replaced. by
a ': .t e @ l-l’-‘-!.‘_ PP

¢« - es Juni-rdi as 'the
vo . - find, : eighty..ycars
afterwards, that this peme 14 suu ww within twenty miles
of the Royal Botanic Gordén; it is, however, curious that
the pamo 1s not reported from any but the Hooghly distriet:
Roxburgh has writte TO0T A feeen nd
Binapis ramoss in his . -

note:—*The soms ..

Taree” By the time the manuseript of the frors _umm;
. S katned what. Tha

" L ol . }
have been transposed 1 Bouser b ssvenon’, 0t
account of the Indian) Brassicns, much to' the discomfiture of
non-botanical consultants of the paper. = R

Stnapis patens, Roxb., properly. given'as’ Beel-rdé in the
Horlus Bengalensis, .by on error of the printer Keel-rdi in
the Flora In L TP ~Wieedine SncRenpal which

Hooker anc ", . ¢ -
giral paper ' .. . . HI
aunthors say = . .

it under Nesvus vewn  x

and Thomson proposed is a j
there is not a smgle essen . .
ean be separated from Rdi. . -
fectly certain that-this is .

fields from dropped seeds, 8t

this doos not represent the origi.nal I stoek whenoo Rds hos

TY AN A e



19

Indian Mustard.

been derived ; it appears to be rather a degenerate subferal
escaped condition of the cultivated Ré. Ono of its most
marked peculiarities as compared with Rdi, besides its smaller
size; is the habit it has acquired of appearing during the
rains, though it does not flower till the cold season. The
g’lant does not appear to extend further west than Central
Pomnr -2 o oo gal it is far from
[ - T o 1e Kachin Hills,
. ' T . there it flowers
from March to May. Itis probable that the Sinapis chinensis
of Linnaeus and of Arduin is this particular form.

The writer therefore proposes to treat Sinapie patens as o
distinct retrograde variety of Rd/; 1t may be best known as
Brassica juncea VAR agreshs. It has already been pointed
out that Dr. Watt has discovered in Manipur a similarly
distinct retrograde variety of Brassica rugosa, occurring in
fields as & weed of cultivation. -

The detailed distribution of the three forms of Asl-rdi
cultivated in Bengal, as shown by samples sent to Sibpur,
is given in the subjoined table along with the names that
accompanied each sample. The peneral distribution is
indicated in Mar I, Sromion A. The following special
remarks are called for in connection with this list :—

The sample sent as Rd: from Singhbhum was a mixture
in almost equal parts of Réi and Sarson. Only one other
sample was-sent o8 Rdi from any part of Chota Nagpur.
It camo from Hazaribagh ; it proved to be Tori, not Rit.

The “small Rdi” of Cnittagong, of which only one
sample was sent, consisted of about equal parts of rough and
smooth short Rtdi. They ripened, however, rather later
than any of the plota of either kind, and were about as ‘late’
a8 the tall Rd: of the first column. The Rdi sarisha of
Midnapore was elso a mixture of the two short forms. Both,
howorver, ripened early. Another sample from Midnapore
of clean ¢ short, smooth, early’ had a distinctive name. The
torm chota, ugplied to the sample from Orissa, had reference
t_ P} SO DR VT L B § =ror . - 8 fom of

. - - * = Farm were
L . o - 0 district of
origin. They wero in every case rather smallor than the
onginal seeds supplied from Tirhut or South Bikar, but net
than those sent from.Bengal Proper and Orissa.

B. 799855,
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Details of Rdi
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grown at Sibpur.
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Colza. .°

: S O o N N
{7 {1 P-'doLa, los cEITTAGONG “MUSTARDS | .

ESPLANATION OF PIATE 11l
Baabstck bowéza Trook. 81} & Thbuds,
o "1 (Sinapis rhmosa R AT ;
1. Radical leaf, 3} héu'ce?i fr:vrr‘» Roxbuygh's priqir;al drawing.
2, Tortion of ste'm'\?ith"leaf and br n:ch:,-}; Srom ;Ra:purgh"

fii:atciny.}gl’uH R Lo
3. ,Flowenng:bmnch,ﬂ fram Boxburgh's dlrmyiny. o
4. 'Proting branch, 4} from Rokbirgd’ rrfwx‘ny. T

. 5. Cx §nle,’§l; fr;vm Roxburgh's dm!cbg) .

BrassicA cawrrstris Linn, Sp. Pl,_666; DC. Syst. Veg.,
T|_ il 592y Eng, Bot!t. 2146, 1" ! i ‘
* !B. campestris qu‘t.: oleifera DO, Prodr., i 214, - -

i A, cold-weather erop, only répmlted from Gﬁittagong, of
tall onnual herbs ‘;1—15 feet high, bianching, freely from the
axils'of the radical leayes fin o wide bushy head 2-3'feet
across, T
1153 - - -
upper . - " b . )
radical and $hose 01 LD LOWeE nAIL UL BlEIL 1y1uL-prusuuG,
6-14 in._ long,'the end lobes ovate-cordafe 3-4 -in. long,
'2-3 in. wide, the other!lobes along the slender petiole-like
main-nerve very small; in the wpper third of stem oblong
lyrote-sinuate 2+5-3 in. long—all fo the very buso Iyrate
and stem-clasping, pale- ~ " T Tt S

| with'some hatrs beneath.

sll again freely branche:
especially ot the joints.
2 in, -long when the
EORIPRNTIER I

. - 015 in.,
) - Lo . = pair 25
J|in.’ long, exceeding outer *2 in. leng, all -15 in. wide,’ glau-
] cous, becoming yellow before falling, Corolls 4 in, ecross,
|| potals with a” yellow claw *15 injlonk and 6 bright yellow
obovate, ascending blade *25 in. long, ‘2 in. wide. 'Pods 2-
valved, including beak 2:-25-2 5 in. long, 2 in. thick; beak
slender, conical, *6 in. long; valves convex, thinly leathery,
distinetly beaded opposite the seeds; nerves outside rather
slender and indistiet. Seeds 15-20 under each valve,
spherical, bright brown, smooth; hilum the colour of the
remainder of testa ; cotyledons yellow.
CurrTacone : (sent simply as “ Mustord.”) !

-B. 799855
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This is the only plant among the samples sent to the
Bibpur Farm that does not accord with any of the mustards
mentioned or described in Indian works on Botany. The
sample was a mixed onej; the plot produced the above plant,
and the more dwarf and early form of Toré, in about equal
amount, It would almost seem as if mustard cultivetion
were of recent introduction in the Chittagong district, and
it would be interesting to ascertain how it chances that
o T oot v- 1 -—- found its way into
¢ ihar,

. . e “like plonts were
annual, flowering freely and producing an abundance of
e e 13100 .

seed, their * 79 tems
perate env . . ndeed
they had bit so

usual in true Colza, and go characteristio of the cultivated
Navews and Rutabages, and of the turnips both Swedish
and genuine. Indeed, till such time ns the flowering
branches begin to appear in the axils of its radicol leaves,
this Chittagong plant resembles so closely, both in foliage
and in root, the corresponding stage of the Swedish turnip
(Brassica campestris vAR. napo-brassicals) commonly culti-
vated in Northern Europe, that the writer was inclined to

EXPLANATION OF PLATE IV.
Brassica campEsTRIS Linn, ear, onerrera DC.

1, Plant before flowering, about § ; from an examply cultivated
af the Sibpur Experimental Farm, raised foom seed received
From Chiftagong.

2 XRadical leal, }; ditto.
Secondary branch again branching, } ; ditto.
4. Flowering branch, §; ditfo.
5. Flower before [ully opening; § ; ditto.
6. Fully-opened flower, half cut away, 1; ditfo.
7. Two of the longer stamens, §; ditto.
8. Young frut, { ; ditto.
©. Ovule, enlarged; ditfo.

10, Capule, §5 dutta.

B. 799-855.
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G.—SARSON, oz INDIAN COLZA. . 3

BRASSIOA CAMPESTRIS Lmn ™ v&r. SARrsoN P:am.
REIPERN <

B. glanea W:llm. ex Book. in Kew Repaxl for 1877,
p. 34,

B. campastns H. £ & T Journ. an. Soe., v. 169, i in
patt.

"B. campestris susse. Napus . f § Ty Flor. Brit.
Ind., i. 156, in port,

B campastns supse, Napusvar, gluuen.Duth»e&Fuller,
~ Fuld and Garden Orops, 1i. 28.

B cumpestns suBsP,” Napus vam. tnloculans Duthie
* & Fuller, Freld and Garden Crops, ii, 28. !

B campestris susse. Napus var. quadrivalvis Dullm

B.

B.

& Fuller, Field and @arden Crops, 3. 29.
trilocularis, H, f. & 7. Journ, Linn. Soa., v. 170
+ Flor.Brit. Ind., 1. 156.
quadrivalvis, H. f. and T. Journ. Lmn Soc., v. 1693
R Floy, Brit. Ind., i, 156, -

- B cu%pestrls sUBsP. cam;restns VAR, glauca W'alt
ety 1 R
B cnmpesms v.m glnuoa Kew Bulletm for 1894

f

p. 96,
Smapmlghuca Rozb Hort, Beng., 48; Flor, Ind.,, iii.
118
8. {nlo;ulam Roxb Eorl. Bmg,,AS .Flar. Ind, m.
121,

VAT T T o

A cold-weather orop of tell annual herbs 4-5 feet high,
rather 1igid and unbranched or branching to form o narrowly
pyramidal head 1-15 feet across, Roof thickish, tapering,
6-8 in.long. Leares large, the lower lyrate-pmnuhparme
6-8 in. long. 2—3 m \vlds, decreasmg upwurds, those in
spper  *
or subt . -
auricle
s0mMe
5th leaf, usunlly only lugher up, branches subfasugmte
usually shorter than main stem, or stem often nnbranched,
Flowers in oblong corymbs, about 2 in, long when lowest
flower opens, subsequently elongating into & Taceme ‘8—16 -
in. long with subequal ascending slender pedicels *75 in.

B. 799—-8566.
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long, without bracts or bractlets, slightly elongating in
fruit, at which time they may bo thickened and suberect,
or remain slender and become decurved. Sepals suberect;
joner pair 25 in. long, exceeding the outer pair 2 in.
long—all 15 in. wide, glaucous, becoming yellow before
falling. Corollz -4 in, across; petals with yellow claw -15
in. long, and bright yellow, obovate ascending blade '3
in. long, '2 in. across. Pods various; normally *4 in.
wide, broader than thick, 2-valved and 2-chambered; in
sbnormal forms as thick as wide, by lateral expsnsion of one
or both seed-bearing ribs (placent:o) spuriously 3-4-valved,
and then by absorption, lateral displ t, or doubling
of the wpartition variously 1., 2-, or S8-chambered; in
erect-fruited forms pods, imcluding beak, 2 in. long if
8-4-valved, to 2'5 in. if 2-valved; in pendent-fruited forms
3-325 in. long; beak conical, stout, often 1 in. long;
valves thickly leathery, with a weak midrib and indistinet
looping merves on_ each half-valve. Seeds verying from
30-80 in & pod, subspherical, dingy white, yellow or brown,
almost smooth, cotyledons pale yellow.

There are three different charnoters by which it has been
proposed to break up the Sarson crop into races, verieties,
even species. Theso are—

(1) The colour of the seeds.
(2) Lhe number of valves and chambers in the pod.
(8) The direction of the stalks when the fruits are ripa.

PR v e s aam

They sre w
Corour or
only white-sr ° Lo s
aleo the case in Chota Negpur. In most of our South
Bihar and Tirhut samples a certzin number of brown
Sarson seeds are always found, but even in these samples the

proporlio? of white seed greatly exceeds ghg 'gropoxtion of

. ' . e s |

samplo*” CoThe o em |

and it . .

where i et L

charncte N

importance in subdividing Sarson. But we have ample

In'ooi that the character is of very little real value, for
LAV DA 4 0w amples of a Sarson from
- . ' as Sarson Zard, in which

' + ' on the samoe specimen!
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NuMpeR OF VALVES AND cHAmpers.—The number of
valves, although the character has been used by Hooker and
Thomson to separate one form of Sarson as 8 species (B.
guadrivalyis), possesses no greater value then the character of

.| colour of seed. Among the 45 plots of Sarson cultivated by

the writer, 19 were what may be termed AsZ.Sarson or Sareon
with pods of the normal Brassica type, almost erect, 2-cham-
bered from the presence of a complete partition extendin]g1
from placenta to placenta, and with only 2-valves, the widtl
of the valves rather exceeding the thickness of the pod. On
the other hand, six plots contained plants that bad pods very
regularly 4.valved, with the partition quife absent (PraTe
V%I, figs. 2, 7); occasionally pods wero found that had a
Yot anly damrarda ana oida {D. aTE VH, ﬁg_
. ' : ad but three
. - . - (placentio)
remaining normal; a few pods were also found in these plots
with_three chambers owing to the partition being doubled
(Prate VII, fig. 4). These six plots were the otly ones that

PARFL TS

could be looked on as examples of clean Brassica quadrialess
H.{ and T. .

‘There were four other plots of what at first sight appeared
to be ummixed B. gquadrivalpis, where closer examination
ghowed that while all the fruits at the base and through-
ont the lower fwo-thirds of the racemes were 4-valved,
ond bad no partition, those towards ihe top of the racsmes
were all 2-valved and 2-chembered, as in normal Sarson.
Among the plants of this plof, 4-valved and 3-valved pods
with laterally displaced portitions (Prare VII, figs. 3, 4)
were far more common than smong those of the six plots
mentioned in the preceding paragraph, And in one very
interesting plot, raised from seed recoived from Arrah es
Jauda Sarsm, the pods seen from ontside locked exactly like
those of Brassica 4-valvis, sinco they were as broad as thick,
and had the seed-bearing ribs expanded till they were almost
a8 wide as the valves. Un being opened, however,—and once
the discovery was made, meny hundreds of pods from
soveral scores of plants were opened—the pods were in every
case found o possess a complete and centrally situated
paztition with the normel number of rows of 'seeds (Pratn

, ig. 6.

Which of the two conditions—that where all the pods are
to outward appearauce 4-valved, and yet in reality are only
2.valved, or that in which one finds every sort of transition
between 2-valved aund 4-valved pods—is to be decmed the

midway sfage in the transition from normal 2-valved to

B. 799-855.



2

Indian Colza.

specialized 4-valved Sarson, and which may be looked on
ag p reversion from the uuuatural 4-valved to the normal
2.valved state must remain an open question. Befween
them, however, they scem to the writer to prove quite satis-
factorily that B. 4-ralvis has no claim to be considered a
separate variety, far less a distinet species,

That the 4-valved state is an abnormal deviation from the
type goes almost without saying. Its sbnormal nature is,
I , corroborated by s tendency that exists to further
abnormality. Among the large number of pods examined it
was found that, of the pods lowest down wn the raceme, about 1
per cent. in those plots whero all the pods were 4-valved,
and about 25 per cent. in the lEdots where the pods were
4-valved below and 2-valved above, afforded examples of
the abnormal replacement of one or more seeds by emali
deformed pods enclosed within the main one (Prare VII,
fig. 8) ; and among the many hundreds of pods openmed by
& : cooTe e e * rarer ab-

main pod

Y i - ' was found
H . . . .ot rreal parti-
tions and the usmal number of rows of seeds, the writer
is inclined to think that these last may illustrate a partial
reversion from the 4-valved to the normal type, the other con-
ditions being perhaps instances of the ovolution of the 4.
valved state,

In six other plots the plants were found to consist of about
equal parts of 2-valved and 4-volved erect-fruited Sarson.
In four of these six plots all the 4-valved plants were trus to
their type; in the other two the mstances of transition from
the 4-valved to the 2-valved state were marked and
ebundant.

The question why, supposing we are right in_considering
the 4-valved state an abnormal one, our Indian farmers
should have in an empirical manner, as tho cleanness of many
of the semples show, in certain distriets consciously or un-
consciously selected o 4-valved kind of Szrson, whils no
corresponding kind of Zori has been produced, does not
seem difficult to answer, The object in the case of any crop
grown purely for tho sako of its seeds must cbviously be to
get as much seed &5 possible.  This object, as we shall pre-
sently see, has in the cose of Tord been attained by selecting

a plont that branchesyeer * 77 7t T T
case of Sarson, on the otl
solecting kinds with pods
sceds is multiplied. To L
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NumBeR OF VALVES AND cuAMBERS.—The number of
valves, although the character has been used by Hooker and
Thomson to separate one form of Sarson 8s a species (B,
gquadrivalyis), possesses no greater value than the character of
colour of seed. Among the 45 plots of Sarson cultivaled by
the writer, 19 were what may be termed As-Sarson or Sarson
with peds of the normal Brassica type, almost erect, 2-cham-
bered from the presence of a complets partition extendinﬁ
from placenta to placenta, and with only 2-valves, the widtl

of the valves rather exceeding the thickness of the pod. On
the other hand, six plots contained plants that had pods very
rvsgularly 4-volved, with the partition quite absent (Prare

T, figs. 2, 7); ocensionally pods wero found that had a
i wmmanamd bk And .

oot e bnrandn wen 3o Do gy VIT, fig.
o ' : ad but three
- {placentm)

remaining normsl; o few pods were slse found in these plots
with three chambers owing to the partition being doubled
(Prare VII, fig. 4). These six plots were the only ones that
conld be looked on as examples of clean Brassica guadricaleis
H, { and T. .

There were four other plots of what at first sight appeared
to be unmixed B. guadritalvis, -where closer examination
showed that while all the fruits at the base and through-
out the lower two.thirds of the racemes were 4-valved,
and had no partition, those towards the top of the racemes
were all R.valved and 2-chambered, as in normel Sarson.
Among the plants of this plot, 4-valved end 3-valved pods
with laterally displaced partitions (Prate VII, figs. 8, 4)
were far more common then among those of the six plots
mentioned in the preceding paragraph, And in one very
interesting plot, raised from seed received from Arrah as
Jauda Sarssm, the pods seen from outside looked exactly like
those of Lrassica 4-valvis, sinco they were as broad as thick,
and had the seed-bearing ribs ¢xpanded till they were almost
ag wide as the valves. On being opered, however,—and once
the discovery was made, mony hundreds of pods from
soveral geores of plants were opened—the pods were in cvery
cass found to possess a complete and centrally situated
partition with the normal number of rows of sceds (Prarn

)

VI, fig. 6.

Which of the two conditions—that where all the pods are
to outward appearance 4-valved, and yet in reality aro only
2-valved, or that in which one finds every sort of transition
botween 2-valved and 4.valved pods—isto be deemed tho

midway stago in the (ransition from normal 2-valved to
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rpecialized 4-valved Sarson, and whick may be looked on
ag o reversion from the unnatural 4-valved to {he normal
2-valved state must remain an open question. Between
them, however, they seem to the writer to prove quite satis-
factorily that B. 4-valpis has no claim to be considered a
separate variety, far less a distinet species.

That the 4.valved stateis an abnormal deviation from the
type goes almost without saying. Its aboormal nature is,
however, corroborated by n tendenoy that exists to further
abnormality. Among the large number of pods examined it
was found that, of the pods lowest down i the raceme, about 1
per cent. in those plots where all the pods were 4-valved,
and sbout 25 per cent. in the plots where the pods were
4.valved below and 2-valved above, afforded examples of
the abnormal replacement of one or more seeds by smali
deformed pods enclosed within the main one (Prate VII,
fig. 8) ; and among the many hundreds of pods opened by
the writer, one was found that exhibited the much rarer ab-
normality of en exial accessory pod inside the main pod
(Prare VII, fig. 9); as no such abnormality was found
in any of the outwardly 4-valved pods with normal parti-
tions and the usual number of rows of seeds, the writer
is inclined to think that these last may illustrate a partial
reversion from the 4-valved to the normal type, the other con-
ditions being perhaps instances of the evolution of the 4.
valved state.

In six other plots the plants were found to eonsist of about
equal parts of 2-valved and 4-valved erect-fruited Sarson.
In four of these six plots all the 4-valved plants were true to
their typo; in the other two the instances of transition from
the 4.valved to the Z2-valved state were marked and
ebundant,

The question why, supposing we aro right in oconsidering
the 4-valved state an anbnormal one, our Indian farmers
should have in au empirical manger, os tho cleauness of many
of the samples show, in certain districts consciously or un-
consoiously selected a 4-valved kind of Sarson, while no
corresponding kind of Tori has been produced, does not
fecm giﬂicult to answer. The object in the case of any erop
grown purely for the sake of its secds must obviously be to
get as much seed e possible. This object, as we shall pre-
sently sce, has in the case of Tori been attained by selecting
& plant that branches remarkably frecly and widely. In the
case of Sarson, on the other hand, it has been aftained by

solecting kinds with &‘ods in whiock the number of rows of
seeds is multiplied. To what extent the custom that almost

B. 799-855.
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NUMBER OF VALYES AND CHAMBERS,—The number of
valvos, although the character hos been used by Hooker and
Thomson to separate one form of Sarson as a species (B.
guadriralyis), possesses no greater value than the charneter of
colour of seed. Among the 45 plots of Sarson cultivated by
the veriter, 19 were what may be termed Asl-Sarson or Sarson
with pods of the normal Brassica type, almost erect, 2-cham-
bered from the presence of & complete partition extendin
from placenta to placenta, and with ooly 2-valves, the widtg
of the valves rather exceeding the thickness of the pod. On
the other hand, six plots conteined plants that bad pods very
regularly 4.valved, with the partition quite absent (Prare
'V%I, figs. 2, 7); oceasionally pods were found that had &
partition present, but only towards one side (Prare VII, fig.
3), and o considerable percentage of such pods had but three
valves owing to one of the two seed-bearing ribs (placentz)
remaining normal; a foew pods were also found in these plots
with three chambers owing to the partition being doubled
(Prate VII, fig. 4). These six plotswere theonly ones that
could be looked on as examples of clean Brassica quadrivalcis
H.{. and T,

‘There were four other plots of what at first sight appeared
to be unmixed B. guadriralos, -where closer examination
ghowed that while all the fruits ot the base and through-
out the lowor two-thirds of the racemes were 4-valved,
and had no partition, those fowards the top of the racemes
were all 2.valved and 2-chambered, as in normel Sarson.
Among the plants of this plot, 4.valved 2nd 3-valved pods
with laterally displaced partitions (Prare VII, figs. 3, 4)
wero far more common than among those of the six plots
mentioned in the preceding paragraph. And in one very
interesting plot, raised from seed received from Arroh as
Jutida Saram, the pods seen from outside looked exactly like
those of Brassica j-raleis, since they were us broad as 1hick,
and had the seed-bearing ribs expanded till they were almost
s wide as the valves. On being opened, however,—and once
the discovery was made, many hundreds of pods from
soveral scores of plants wero opened—the pods were in every
case found to possess a complete and centrally sjtuated
%nrltit%on with the normal npumber of rows of seeds (Prarn

1I, fig. 6.

Which of the two conditions—that whers all the pods are
to outwnrd appearnuce 4-valved, and yet in reality are only
2-valved, or that in which one finds every sort of transition

betweon 2-valved and 4-valved podsw—isto be deemed the
midway stage inthe (ransition from normal 2-valved to
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specialized 4-valved Surson, nnd which may be looked on
89 n reversion from the unuatural 4-valved to the normal
2-valved stalc must remuin an open question. Betwesn
them, however, thoy seom to the wniter to prove quite satis-
factorily that B. 4-valets has no claim fo be considersd a
separete variety, far Jess a distinct species.

That the 4-valved state is an eboormal deviation from the
typo goes almost without saying  Its abeormal pature is,
however, corrohorated by o fendenoy that exists to further
abnormality. Among the large number of pods examined 1t
was found that, of the pods lowest dowen tn the vaceme, shout L
per cent. in those plots whare ell the pods wero 4-valved,
and about 25 per cent in the plots where the pods were
4.valved below and 2-valved above, afforded examples of
the abnormal replacement of one or more seeds by swmall
deformed pods enclosed within the main one (Prarr VII,
fig. 8) ; and among the many hundreds of pods opened by
the writer, one was found that exhibited the mmch rarer ab-
normality of an axial accessory pod inside the main pod
{Prare VII, fig- 9);5 as no sweh sbsormality was found
in any of the ontwardly 4-valved pods with narmal parti-
tions and the usnal number of rows of seeds, the veriter
is inclined to think that these last may illustrate s partiol
reversion from the 4-valved to the normal type, the ofther con-
ditions being perhaps instances of the evelution of the 4-

ralornd bnba

In tonr o1 these Six plotd alt the 4-vaived piants were true to

their type; in the other two the mnstances of transition from
the d4.valved to the 2-valved state were marked end
ebundant. 5

The question why, supposing we are right in considering
the 4-valved stale an abvormal one, our Indinn farmers
should bave in an empivical manner, a9 the cleannessof many
of the samplas show, in ceriain districts consciously or ue-
cousolously selected a d.valved kind of Sireen, while no
corresponding kind of Zord has baen produced, does pat
seers diffienlt to snswer. The objoct in the case of any erop
grown purely for the aske of its seeds must obviously he to
get as mmeh seed 5 possible.  This object, as we s}{all pre-
sontly sce, has in the case of Zorv been attained by selectiag
o plant that branchea remarkably freely and widely. In the
case of Sarson, on tho other hand, it has been aftained by

solecting kinds with pods in which the number of rows of
rceds is multiplied.  To what extent tho custom that almost
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universally prevails of growing Sarson along with other
erops and of growing Tori as a orop by '1tself is the cause or
the effect of the change or of the selection, must be lefs to
others to decide. 3

The number of partitions, and th.erefora_ai qbu:mbegs,. in
the pod has been used, at least nominally, in distinguishing
still another species—B. trilocularis, first separated by Rox-
burgh and afterwards accepted by Hooker and. Thomson.
The condition indicated by the name implies the 1gresema of
two partitions, and therefore of three chambers (Prarz VII,
fig. 11). Tt is not, however, the rule even in the form fo
which it gives its name; more often, just as in ZB. f-zalvis,
wefind in B. frilocutaris only ome partition, towards omo
side ; oftener still we find no partition whatever. Butthough
this is the condition which has given B. trilocularis its name,
the differentiation of the form known as H. troculeris
depends in reality on the character next to be considered,

DrrecrioN oF THE Pops WREN RIPE—The direction of the
pods, whether erect or pendent, has been used by Roxburgh,
and after him by Hooker and Thomeon, as the basis for the
separation of avother species; Simapis irilocularis Roxb.
(Hrassica trilocularis H. f. and T.) only differs from Sarson
in having pendulous pods.

Only five unmixed samples of true B. trilocularis, with tho
podsall down-turned and all 4-valved, were sent for sowing.
Other two samples were received, in which B. 3-loculgris and
B. j-valpiz were presont in about equal quantity without an
appraciable number of deviations from either kind. But it
was clearly proved that B, frilocularis has no more claim to
seperate specifie, or even varietal rank than B. Jevalris hos;
for there was one plot, the soeds of which were sent from the
Sonthel Parganas as Porbi Sarishe, in which ll the plants
had pendent pods, but in which many of the plants hsd the
puds towards the fops of the racemes only 2-valved ; while
10 two other plots all the pods were down turned, exaetly asin
\B. 8-locularis, but ell the pods on every plant wero only 2.
valved. The parallel between the erect and the pendent~
fruited Sarsons as regards tho structure of their pods is,
therefore, complete.

. Finslly, perhaps the most interesting samplo of Sarson
reccived was one of which theseed was sent from Nilphamari
in Rengpur. Many of the plants that came up in this
plot showed all the transitions possible between ereot, sproad.
1ng, end pendent pods. It is true that in their early stages
the pods even of genuino B. friloculards are erect, and only
becomo pendent as they ripen. In the plants referred to
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however, the pods foward the top of the stem remained
erect when ripe, and in this state, moreover, resembled those
of B. /-ralrs in being decidedly shorter than the lower
pods, which were those of typical B. 8-locularss.

Not only then are neither B. f-valess nor B, S-locularts
specifically separable from Sarson proper, the differencos
between the two are, at most, not more than racial. Using
this last charncter we therefore find that there are two races

of Sarson—

(1) Natua, erect-fruited, and

(2) U5, nodding-fruited,
both races passing insensibly from a 2-valved to n 4-valved
form.

No Sarson of any kind +was sent from Carrracone. Ifs
place thera is taken by a quite different plant that does not
seem distinguishable from true Colza.

L. (@) Erect-fruited, 2-valved Sarson is common in Sourn
Binar, Cnora Nacrur, Orissa, West and East BrxoAL.
But it does not extend north of the Ganges, for not s single
sample has been received from TrxmuT or from Norrtn
DBevear.

(3) Erecct-fruited, 4-valved Sarson is, on the other hand,
very common in TirAUT and NonTH BENGAL ; but it extends
south of the Ganges, for it is common in Sovrn Bimar,
and is also found in the Mymensinghdistrict of Easr Brxoar.
It seems, however, to be quite uoknown in Criora Nacrur,
Orissa, or West BEN‘G'AL, and is not sont from any part of

RS ) Sarson is almost strietly
- . LI

() Nodding-fruited, 4-valved Sarson occurs also in Nortu
Bexoar, and is mainly confined to that region. But it
is also reported from Sovrn Binar (Arrch) and from the
neighbouring district of Palamau in Ciora Nacrur, while
from the Sonthal Parganas in West Bexoar is reported,
under the name Porbt (Bastern) Sorfska, o transition from
tho d-valved to tho 2-valved state, or tice rersa, of nod-
dingimited Sarson.

That the Sarsons sbhave described constitute in the botan-
ical sense only different forms of the samo plant will be
sufliciently apparent from what has been said above, even
to those who ‘nre not familiar with the Sarson crop in all
its stages.

The precisa treatment to be accorded to them is mot,
however, ot first 50 clear. Roxburgh treated erect-fruited

2-valved Sarson as ono species (Sinapis glauca) and nodding-
B. 799—-855.
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Details of Sarson
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grown at Sibpur,
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Brassica campesTais Linn. rar, S‘fuxsmiv Prain,

1 1 ¢

4 1 b 1 i

(Smnpls glaves Roxb )

0

§
i
il \

!

Rco mth etect 2-Lnlved pods
| ! IR

1, Phn{ be{ore ﬁowenng, about 33 fram an e:umila groun af eha
. Sibpur Experimental Farm, rdised ﬁam seed unt[r&m Jessore
t as Bheti Savisha. Lt N 1 ; l |

é. Portion of main stem with leaf nnd branch, 3; reddced fram

, Roxburgh’s original drawmy. N '

8. Flowering branch, passing {ntofrait, §s from Roxburgl s dram-

'

' [
s B R i .
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Co P e |
‘ ‘ b % : '
P O Ty . .
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!/!‘,)' . P‘LATEIV.}‘: o
. (1 { Lo } .
Lot ] L
' Bradsch CAMTESTRIY Linn. var 18»\1!150‘( Prain,

| (Smnpu tnliculms lIEaa.-Zz y

Race "vxth pendént, 4—va1ved pods. :

; .
1. Portion of stem, & A miuud,/‘ram Ro.zburgh't nngmal drawmy.

2 l’lowermg \mnch }; Sfrom Ro:brrryh'a origingl drmnlg,
3. Tipe capsule, }3 from Rosburgh's drawing. !
4. The same, cut (mnﬂe;’!ely 1o show vulrel nd disseplmeuls, 1

Srom Rozlurgh's drawing. ' | 1+
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Prate VIL

Brassica campesTris Linn. rar. Sanson Prain.

Capsules of the different races, from examples cultivated
. ot the Sibpur Experimental Farm.

1. Capsule of erect 2-velved; race * Natua,” sub.race glaves, from
Jessore,

2. Capsule of erect 4-valved ; race “ Natua,"” sub-race guadrivalvis,
from Shahabad (Arrah)

3. Capsuleof “Natus” Sarson, with only threevalves and with the
dissepiment to one side, from Burdwan.

4. Capsule of “ Natua " Sarson, with four valves end two dissepr-
ments, from Burdwan. i

5. Capsulo of *Natua " Sarson, witlf four valves and no dissepi-
ment, from Shahabad (Arrah).

6. Capsule of * Natua™ Sarson, with apparently four, but really
only two valves, sent a3 “Janda” Barson from Shahabad
(Bhujpur).

7. Capsule of * Natua” Sarson, fully ripe, with seeds shed and
valves fallen, from Shababad (Arrah).

8. Capsulo of * Natua" Sarson, with two seeds replaced by small
shpormal capsules, from Darbhanga.

9. Capsulo of “ Natua"” Sarson, with the amg ending in a small,
complete, centrally-situated capsule mithin the normal cap-
gale, from Burdwan. B

Capsulo of pendent 2-valved; raco “Ulti,” sub-race simpler,
from Jalpaiguri.

. Capsule of pendent 4.valved; raco “UIti,” sub-race trilow-

lariz, from Palamau.

0.

=3

1

12, Capsulo of * Tlti * Sarson, with only threo valves and vn(h the
dissepiment to ono mde, from Rangpur.

13, Cepsule of #Ulti” Sarson, fully ripe, with sceds shed an
walres fallen, from Pames

- B. 799—855.
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H.~TORI, LUTNI OR MAGHI; INDIAN RATE.
DrassicaA Narvs Linn. Sp. Pf, 666; var, picuoroma.

B. praccox Waldst. & Iit. DO. Syst. Veg, 1. 593;
Prodr., i. 214, ,
B, campestris H. /o & T Journ, Linn. Svey v. 169, i

past.

B campestris supse. Napus . f. & T. Flor. Db, Iud,,
1. 186, w part,

B. campestris sussre, Napus vaw. dichotoma Duthee &
Fuller, Field and Garden Crops, i 29, '

B. campestris sunse. Nopus var, Torin Duthte & Fuller,
Ficld and Gurden Crops, il. 295 Walt, Dict., §.

525,

B. glauca Royle ex Athws in Gas. N, Prov., x, 770,
not Sinapis glauca Rozb.
pestris suBse. pestris  var. dichot Watt,
Duct.y 1o 823, excluding the synonyms B, quadrilo-
cularis and Sinapis trilocularie.

Binapis di;hgtomu Rozb. Hort. Beng., 48; Flor. Ind.
i, 117.

A cold-weather crop in the Indisu plaine and epring crap
of the Himalayan range of rather short sonual, much-
branching herbs L —4 feet high; the brenches slender, spread-
ing and forming a loose lax head 2—38 feet across. Koot
slender, tapering, 4 in long. Leares small, thoso at the base
not exceeding 4 D by 2 in, wide, lyrate; all except the
hacat B2 LR IR (LA up) s
: .o + +  pular-
with
‘ . e o .2 auoes-
cent, glabrous except for a few hairs on the nerves of the
lower lenves boneath. Sfem bronching from the sxils of *
4th to the 7tk leaf upwards, all branches about as long and -
strong a3 msin stem and agnin laxly branching, Flowers
in short corymbs, about 1'5 in. long when the lowest flower
opens, subsequently clongating into o raceme 8 in. long
with equal pedreels “6~7 in. long, not appreciably lengthening
in fruit, slender and without bracts or bractlets. - Sepals
spreading -2 in, long, 08 in. wide, green, becoming yel-
fowish before falling. Corolla -6 in. across; petals witha -
pale-green parrow olaw ‘12 in, long aud a bright yellow
regularly obovate blade 25 in. long, 2 in. across, veins

fatnily grecnich beneath, Pod nscending 2-valved, including
B. 799-856.
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Indian Rape,

the beak, 2—2:25 in. long; benk narrowly conieal, *6 in,
long; valves_very conves, flexiblo, thinly leathery, with a
strongish midrib, and with slender not prominent looped
veins on each half-valve; valves at first much bended
opposite the seeds, less so when fully ripe. Seeds about 10
under each valve, bright brown, finely rugose with a greenish
hilum ; cotyledons yellow. )
Thero is no possibility of confusing this plant either
with Sarson, from which'it differs very markedly in flowers,
pods and seeds, as well as in habit and general facies, or
with Rdi, from which it differsin having stem-clasping leaves.
There are two forms of this mustard, very readily separated
in extreme examples by the size of the plant and the rates
at which they come to maturity ; though, ss will readily be
believed, when two such indefinite characters have to be
relied upon,—for there is absolutely no difference between
the forms in leaf or flower, pod or sced—they are not always
easily distinguished, because thoy pass into each other in
both respects.
These forms may be defined thus:—
1) Tall, Inter Zori; 2—4 feet high; ripening, mear
Coleutta, in the last week of January.
(2) Dwarf, earlier Tori; 1—~1-5 feet high, ripening =
week to ten days before the other.

Tho taller later kind is the plant which is fermed Brassica
campestris sunse. Napus var. dickoloma, by Dathia snd
Fuller. The dwarf earlier sort is tho var.” Toria of these
cuthors and of Watt; it is also, so these writers say, the
Stnapés glawca of Royle as opposed to Sinapes glawea of
Rosburgh. Roxburgh's Swmapts dickotoma is not, however,
precisely the ecquivalent of Duthie and TFuller’s vax.
dichotoma, for Roxburgh’s species includes both forms.

Our Indian % Rapo,” for Zoré is most certainly the repre-
sentative in Indin of the European Rapes, just as Sarson
i3 represoniative of the Europenn Colzas, differs from the
ordinary Enropean plant mataly in having ascending pods.
It agrees very well with epecimens sent to Caleutta from
various European herbaria as representative of the summer-
rapo of Burope—Drassica praecor, of which, as the Dictionary
of ZTeonomtc Products appears to suggest, it is_probably
only o form. At the same time B. praccoz hardly seoms
to the writer more than a raco, though no doubt a very
distinet one, of B. Napus var. olifera. For convenience’
sake it is hero treated a8 o variety, and the term dichotoma,

being older than the term pravor,’is adopted in that sensa.

B. 799—-855.



38

Details of Zori
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grown at Sibpur.
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Indian Rape.

The detailed distribution of the two forms of Zors culti-
vated in Bengal, as shown by samples sent to Sibpur, is
given in the foregoing table, along with the names that
accompanied each sample. ' The general distribution is
indicated in Mae I, Secrion B. T

The teller later Zori is quite junknown in East Bexaar
or in Cmirragong, Itisvery common in the other Divisions
The shorter earlier Tori is sent from every Division, and
is the most universally grown mustard of the Lower
Provinees. t

In Northern Bengal, Dr. Buchanan-Hamilton informs
us, this plant is sometimes deliberately sown very thickly;
it then comes up leafy and wesk, and the leaves are used
as a potherb. The same practice prevails in Siklkim; when
grown for its leaves, it is spoken of as a small kind of
Pasdi, the name for Brassica rugosa; when sown for the
sake of its seeds only, it is termed ZToord, the form of the
name Zori that provails in Noith Bengal. -

[T
. EXPLANATION OF PLATE VIIL
Brassica Narus Linn. car. picroroxa Prain,
[ oo ;
e (Sinap‘is dichotoma Roxd.) ,
o : AN
1. Plant before flowering, about %; from an example oulfivated
at the Sibpur Ezperimental Farm, vaised from'seed received
ifrom Hooghly, f w
2. Portion of stem and primary branches with leaves, 35 reduced
Jrom Boxburgk’s original drawing, | S
3, Dranch'with fowers and | fruite, 17 from Rozburghls origine}
drawr'n.’q. oy [ '
! b t veo
! ! [ P v ‘ v

'
\ K—BBﬁTIAlMOOLA, Or BHI‘]T‘IA RAY!

[
b ‘i
RN 1
Brassica Navos Linn. Sp. Pl 666 ar. ESCDI:EMA De.,
Prodr., i. 214.

Napus dulcis Blackw., Merb., t. 410.

A cold-weather crop, in the Eastern Himalaya, of short
snnual, much-branching herbs, 15386 feot high, the
branches slender, and forming & rather lax head 1'5—2 fest

\ B.790—855.
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Swest Rape,

across, root swollen, suceulent, 2'6 in, long, 2 in. in diam
Leares small, those at the base not exceeding 4 in. long by
2 in. wide, Iyrate, ell egcept the basal 2—3 aunculate,
decreasing upwards, those in the upper third of the stem
1—2 in. long, "6—°75 in. across, triangular-lanceolate to o
bluntish tip, with an entire margin and with large stem-
clasping nuricles at the base, pale-green, glaucescent,
glabrous. Stems branching from the axls of the 4th to
the 6th leaf upwards, the branches about as strong s, and
not much shorter than, the main stem, and egan bronching
Flowers in short corymbs about 15 in. long when the
1?!"‘95? ﬂowe_r‘ opens, s\l‘l?segue"ntly~e_loxx‘gat1ng i}]to o regeme

YELOWISH DeloTe Lung.  Lorotd U I 8CL08Y, PELLLS WILL 4
pale-green, narrow claw *12in.long and o bright yellowregu-
larly obovate blade 25 in. loug, '2 in. ncross, veins faintly
greenish beneath, Pod 2-valved, including the beak 2225
1n. long, beak narrowly conical, 6 in. long ; valves very con-
vex, flexible, thin, leathery, with a strongish midrib and with
slender looped veins on each half-valve; valves not beaded

o T 7 7 7 1t 10 under each valve, finely

cotyledons yellow.

. 2,000—5,000 feet elevation,
both onaccount of its leaves and for its esculent root, not for
its seeds.

Though sometimes spoken of as a Moole and ot other
times as* a Raz, 1t is neither the onme nor the other. The
reason for its being termed now a ‘radish’ and now a
¢mustard’ is that the people wish to be emphatic in nega-
tiving the suggestion that 1t is u turnip. This they cer-
tainly aro rightin insisting upon ; therr plant is a_rape, and
the old figure of sweot rape in Mrs. Blackwell’s Herial
well represents it.

The Bhutias do grow n turnip, and that too of a flavour
and quality which no European kind approaches when
grown in Sikkim. It is qute unhke the sweet rape in the
tact thet it never flowers in Sikkim, and the Bhutias have to
import fresh seed overy yoar from Tibet. | Whether this
Bhutia turnip bo a true turnip or & Rutabaga, the writer is
a8 yet unable to say, and it will not be possible to obtain
complete information till another cold season,

B. 709—8065.
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China Cabbage.

p

\

LT R
Xsnnn Qre

EXPLANATION OF PLATE IX.

Brasstcs Naros Linn. ¢ar, Tscvnesta DO,
L Root,}; froma specimen cultivated at Rungbee, Darjeeling
district. * ! >

2. Porhion of stem with leaves, i ditte. !
8. Tlowering branch, 3 ; ditte.
4. Fruting branch, 1; ditto.
L ~CHINA CABBAGE; CHINA GOBY OR PAK-CHOL
Brassiéa cmiNeysts Linn, Centy 19, n. 5625 Amoen.
Acad.; iv. 2815 DC. Prodr., i 215; Franch. Mem.
- 8c. Nat, Cherb,, x3iv. 200,
B. chinensis 'Linn, var—Pdmorin, Les Plantes " pota-
géres, 397,
B. campestris Forbes & HemslJourn, Linn. Soco., xxiii,
46'¢n part, not of Linn, - S
B. juncea Forbes & Hemsl. Journ, Lian. Soc., xxiii. 47 in
partynovof H. f. & 1. . .
B. oleraces Linn. Sp. ¥4, 667, vAx. chinensis Lrarn.
Binopis brassicata Linn., Syst. ed. xil i, App. 2313
- Roxb. Hort. Beng., 48 3 Flor. Ind., iii. 120.
Pak-choi Pilmorin, dc.; Paketsol Roxb., Flor. Ind.;
Yeso-tsoi Rozb., Hort. Deng, *

tuparinkf;, G in. Jong. Leaves very lurge, the blades of the
basal 8~12 in. long, 58 ip. wide, obovate or oval-ohtuse,
tbie margin entire, more or less undulate, tapering abruptl,

ot the base, where they are slightly lobed or lyrate, to o thick,
white fleshy stalk 8—12 in, Jong, 1-—1-51n, wide, continued
into the leaf-blade as n broad white fleshy main-rerve,
neither ridged nor bristly, giviog off fanwise several smaller
white basal seins, the muinhnb Dlso branching laterally

P L e
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China Cabbage.

in dense wide corymbs 1 in. long and 2 in. across when the
flowers open, subsequently elongating into racemes 6—38 in.
long, with equal pedicels7—-8 in, long, slender and without
bracts or bractlets, elongating elightly in fruit. Sepals
slightly spreading, -2 in. long, ‘08 in, wide, still glaucous
ond greenish when they foll. Corolla G in. across; petals
with a yellow claw *15 in. long and aspreading bright yellow
. orbicular blade 25 in. across, veins darker orange above.
Stamens, the short pair with recurved anther-tips, the two
longer paiis with anther-tips incurved. Pods 2.valved,
including beak 225 in. long, *25 in. thick; beak rather
thickly conical, 5 in. long; valves convex, rigndly leathery,
rather finely nerved, distinctly beaded opposite the seeds.
Seeds 10 — 15 under each valve, spherical, dark-brown, some-
what rugote; hilum pale red-brown; cotyledons pale
ellow,

y This is certainly of Chineso origin. It does not appear
to have ever been introduced by an overland route, and the
first mention of its importation to Indiais that by Roxburgh
in 1814, It never seems to have been a favourite vegetable,
in spite of the fact that it is available in the r«iny season
when other vegetables are scarce, though in certain oireles it
is viewed with such favour that an order has recently been
issued enjoining its cultivation in jeil gardens. Prisoners
are said to like it; it is, however, doubtful what value can
be placed on a prisoner’s opinion; sny one save, a prisoner,
questioned regarding the merits of China cabbage, 13 likely
to oy he did not know of their existence.

Vilmorin terms this & * Cabbage,” and the writer fully
believes that we see in this plant yet anather derivate of
the stock from which Cabbage, Borecole, Broceoli, and
Kohl-Robi alike have sprung, as different in_character
{rom any of these as they are from each other. Forbes and

I ! .

amclae, harraves 41 othow thot 3w ha n dauleadba of

: n
1dentitying this plant With the Suapis bressicala ot Linnaeus
and of Willdenow, If this bo so, then Sinapis lrassicata
Linn. and the plant that by common consent we identify
with Brassica chinensts aro one and the same thing. Forbes
ond Hemsloy disagree with Rosburgh, and identify S.
brassicata Linn , with B. suncea H. f. and T. This is not
o possiblo identifieation, since Linnaens says 8. Lrassicafa has
the wppermost leaves stem-clasping, while the ote character
that makes the identification of S. juncea certain is that

all its leaves taper to o marrow wedge.shaped base. That

B. 799856



Systematic Synopsis of the

8. brassicate Roxb. is the same as the Brassica chinensis of
gardens admits of no dispute: mnot only is Roxburgh’s
deseription full and accurate ; ho has left behind an execl-
lent coloured drawing, which shows that his plant not only
bears the same Chinese name, but is actually the same as
the plant figured 80 years later by Vilmorin.

EXPLANATION OF PLATE X,

Brassica caiNexsis Linn.

1. Plant before flotwrering, about 5% ; from Tilmorin.

2. Dadical leaf, 35 reduced from Roxburgk’s original drawing,

3. Portion of flowering-stem, branch and leaves, §; reduced from
Roxburgh's original drawing,

4. Stem.leaf, detached, 3; reduced from Ruzburghk's original”

ratcing.

6. Portion of flowering-stem, }; reduced from Rozburgh's orig.
inal drawing,

6 Flower, 1 from Rorburgh's drawing.

7. Captule, $3 from Rozdurgh's drawing.

8. The same, cut trasversely, }; from Rozburgk's draving.

SECTION III.—SYSTEMATIC 8YNOPSIS OF THE
CABBAGES, COLZAS, RAPES AND RAIS,

SHOWING THE RELATIVE POSITION OF THE BENGAL FORMS.

r - R .

- - X greenm,

' stem at

: H . ' .. arrange-
ment and coloration, The CanbacE group:—

Var. 1. sylrestris, Stem slender, branching; leaves
glaucons ; radical leaves vanishing, etem-leaves
not colleeted in & head, CoLewort or
“Wip Oansace” of Western Europe,
More probably & plant that has become feral
by reversion than the original stock whence
cabbage bas been evolved.

Var. 2. accphala. Stem stout, not swollen, simple or
very rarely branched; leaves green; radical
Jeaves vanishing, stem-leaves mot collected in
a head. Xave, Bonrcore, Cow-UAnBAGE are

emong the familiar forms included under this
variefy.

\B. 700—855.
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Cabbages, Colzas, Rapes and Rais.

Var. 3. bullata. Btem stout, not swollen, simple or
very rarely branched ; leaves glancous, always
bullate; radical leaves vanishmg :—

Raco a. Savoy. Loaves in lax heads at top
of stoutish stem, without leaf-buds,
Rae ~ 7~ .7 : T

tho present and of the fallen leaves.

Var. 4. Botrytis  Stem short, stout, not swollen, simple
below stem-leaves; leaves glaucous, radieal
leaves vamshing; stem-leaves few, closely
applied outside a rounded compact mass of
white, fleshy branches. Cavinirower snd
Broccort,

Van. 5. capitata. Stem short, stout, not swollen, simple;
leaves glaucous; radical leaves vanishing ; stem
leaves many compacted in o dense head.
Canpace proEer, whether globose, flat or
conical, and whether red or white

Var, 6. caulo-rapa. Stem short, stout, simple, swollen
turnip fashion beneath the origin of the
loosely tufted glaucous stem-leaves; root-
leaves vanishing. BS1ax CamsacE, or Kont-

RABL

VAR. 7. chinensis (sp. Linn). Stem nome till time of
flowering ; leaves glaucons, radical leaves
persisting to form o loose "head liko that of
¢ Leaf-Beet,” Crina CaBBaGE.

IL—DBrassics camerstris Linn, ampl.  Leaves glaucous
or greon, usually at Jenst the lowest leaves hairy ; both stem-
and flower-leaves clasping the stem nt their bases. The
Rarr and Corza Group.

Sumse. A. caxrestris (sp. Lenn ). Leaves very glaucous,
ot lenst tho lowest leaves with hairs beneath; radical leayes
not stem-clasping. Corza Group :—

Var. 1. agrestés.  Root fusiform, slem elongated, leaves
mostly rather markedly hairy.  Witp Navrw
of Western Europe. ~More probably a plant
become feral by reversion than a wild native
stock.

Var, 2. okifera. Root {usiform, stem elongated, only
the lowest leaves markedly hairy, pods narrow,
valves thin; plants naturally biennial. Corza.

B. 709—8655.




46

Systematic Synopsis of the

Var. 3. Sarson. Réot slender, tapering, stem elongated,
only the lowest leaves markedly hairy, pods
wide, velves thick ; plants slways annual
Sarton; the Indian Corza.

Race a. Narva., Pods erect—

- Subrace 1. glauca (sp. Rozb. ; IWittm.)
Pods 2-valved. -
Subrace 2. quadrivalvis (sp. X, /. & 1)
Pods 4-valved.

Race 8. TUrrr. Pods pendent—

Subrace 1. simplex. Pods 2-valved. (This
form has been overlooked by
anthors who have dealt with
Indisn Colza).

Subrace 2. {rilocularis (sp. Rozb.; H. /. &
7.) Pods 3-4-valved.

iform, stem abbreviated,
v

Var. 4. pabularta. Root f
i 1

(R N
Var. &+
e,

Bubsp. B. Narus (sp. Linn). Leaves only glaucescent,
all or plmost ell glabrous, and all except the very lowest
awicled at the base. The Rare group—

Van. 1. oletfera. Root very slender :—

Race a, Pods spreading., WinTcR RAPE.

Race 8. Pods ascending (sp. = B. prmeox
Waldst. & Kit.; Sivapis dichotoma Rocé.).
Sommer Rare of Europe; the Luzwy,
Migon, or Toxt of Bengal.

Van. 2. eseulenta, Root swollen. BweEr NAvEr of
FEurope; Briutia Moora, or Bavria Raf of
the Eastern Hmalaya, N -

Sopsr. 0. Rara (sp. Lirn). Leaves preen, the lower

hairy or bristly, the upper smooth. The Turate group.
Var. 1. oleifera. Root elender,
VAR, 2. esculenta.  Root swollen.  Trur Turnirs.
Stbrace 1. oblonga.  Roots oblong,
gradually tapering downe
wards,
Subrace. 2. depressa. Roots globose,
suddenly contracted into o
slender tip.

Ao AN OFe
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Cabbages, Colzas, Rapes and Rais.

TIT.—Brassica suncea H. £. & T. Leaves green or little
glaucous, usually the lowest hairy, none of them ever stem-
dasping, The Ri1 groop.

Supse. A. JunceEa (sp. ZLinn). Leaves all lyrately-
Jobed escept in the region of the irflorescence; radical leaves
vanishing.

Var. 1. agrestis (sp'=Sinapis chinensis Linn.; 8.
potens Roxb ). Stem-leaves little-lobed;
lants pmall, wild. This appesrs rather to
o o form of Rd: become feral by reversion,
than the stock whence Rd: has originated

Var. 2. oletfera (sp.=Sinapis ramosa JRozb,). Stem-
leaves much-lobed ; plants tall, cultivated.
The true Rir.

Subrace 1. elata. Tell, late, rough below,
smooth above.

Subrace 2. aspera. Medium, early, rough
with bristly hairs,

Subrace 3. laevis Medium, early, smooth,
dark-stemmed.

Sonse. B, nucoss, None of the leaves distinetly lyrately-
lobed, radical leaves persisting.

Van. 1, agrestis (sp.=B. dentate Watf Mss.)), Leaf-
marging  very sharply dentate, midrib
rather narrow, stem’ elongated. = Perhaps
this is & feral form of the next variety
rather than o wild stock

Var. 2. {yprea.  (sp.=Sinapis rugo:a Rorb.). Leaf-
margms very sharply dentate, midrib very
broad, stem none till tims of flowering;
green stems not glaucous, leaves green.
Pasirn

Var. 3. cuneifola (sp. Rozb.). Leaf margins slightly
serrate, midrib broad, stem none til} time of
flowering; purplish_stems distinctly, leaves
slightly glancous. Lanx Sac.

B. 799—855.
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of the Bengal Mustards.
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Names of the Mustards.

SECTION V.—RELATION OF NAMES BY WHIOH R47
SARSON, AND TORI ARE ENOWN IN BENGAL TO
DISTRICTS IN WHICH EACH IS GROWN.

d_1'._.“"'- 1. T e allhthe
ivisio e . . * where
it is pr . . ), came

from Siwgnonum, witn Lue name sar, bur e piants raised
from the seed sent were in equal parts Sarson and an early
Rdf, and a second sample sent as Rd: from Hazaribagh,

proved to be Tori mixed with Sarson
The {wo earlier subraces, common in the eastern districts
of Tirhut and extendmng into Jalpaiguri, are cultivated
. i et SRR A N et
. rga-
. + tare

UGV VTN
| lor lafer subrace, quite absent from Chittagong and
Tippera, and altogether wanting in Chota Nagpur, is pre-
sent in every other Division, though it has not been reported
from Northern and Central Tirhut (Champarap, Darbhanga,
n}ld)North Bhagalpur)—(Mar I, Becriox A ; area within blue
ne).
The nsual name for Rdr in the Lower Provinces is Rdi,
- occasionally given as Laki gs:mm) or Lt (Mymensingh), Of
the samples that proved to be reslly Hdt, twenty-six hore this
name. In dealing with the vanents, it will porhaps be most
convenient if the divisions are taken in detail.

T I
. . ' ' '

subrace,” but it was not at all_applicable to “the Purnesh

sample, which was the finest, tall, Iate subrace. The same

name comes from Monghyr, There, howerer, it is applied to

Tort, n usage that one can easily understand if the plant
-, itself bo what is thought of.

Sournt Brnsk.e—Irom Shahabad (Bhujpur) the three
different subraces are sentand are carefolly distinguished : tall
latois Rur, rough esrly is Lalki Tori, emooth early is Langri
Tomm 4 a T w e the * rough early * and

L . = * * reported—the former as

" . Tke name Lulni (dwarl)
B. 7909--856.



Relation of different names

i not particularly applicable to any Rdi, though it is used

tnder its proper name Rdi, and the same subrace is sent from
Monghyr, but under thé names Gota or Tori, Xf Gofa means
¢ entire,” it is not easyto see how it is applicable in this
connection. The same nameis used withs sample of ¢ rough
eatly Rdi’ from the Sonthal Parganas.
Onissa.~Tho name sent with & sample from Angul of
¢ tall lnte’ Rdris Chota Sarisha. 'Tho Bor Sarisha sent from
the sarae place is the dwarf Zori; the namés therefore apply
to the seeds, not to tho plants. The plants of this Rd: were
& feet high, and were twico the beight of those of the Zori; -
the eceds on the other hand were, weight for weight, Tori,
34 = Rdf, 60 or thereabouts.*
oo ey -" ™ r and Chota,
' ‘£ the names
[ - ©o . 1. just possible
B ' . . e plant, the
expression OL ol Lrowutie seeus 8 o foew industry that
sbsorbs the wholo of thoseeds there grown; the seods being a
purely domestio article receive en sftention subonlinate to
that bestowed on th‘_e plant. ‘I;‘} districts where the seods of
PR T [N S— DI BTN

PR . ]
out this saggestion. o ,
Coming now to Bengal Proper, wo' find ‘that the samo
state of confusion prevails, o -
West Bexoar—From tho Sonthal Parganas all threo
o oo e cach is distinguished by
80 hero “tall late "' 13

as gofa (the namo used

' nooth early’ is known as
¢ Man Sarisha,’ perhaps meaning * our own special mustard.”
Bankurs eends only ¢ rough early,” and scndsit as Lufud,
which is really the Chota Nagpur name for Zori ; Burdwan
sends two samples of the same ¢ rough early ’ subrneo, one of
them as Rdi which is anaccurate enough usage, tho other as
My or Maghi; this last, wo shall presently find, is the East
Bengal name for Tori. Midnaporedoesnotsend the tall late’
gubrace at oll, but sends both tho others, distingvishing the

* The actua] numbers In g tclah of seod of the arigmal samjles were Tors
(Bior Saruta) 5,350 ; L4 {Chota Sriaka) 5,003,

B. 799—866.
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“rough ently’ as Rdi Serfsha and the ®smooth early’as
A éa Sarisha,
- .

‘ O PR . : ' oo )

again used with reference to the colour of the seods; the
name oceurs also in North Bengal, but it is there restricted
to Tori. From Jessore come two sumples of ‘tall late’
with names that repeat exactly the Burdwan usago at
regards ‘rough early;” one is properly termed I,
while for the other the name Mdghi (restricted in East
Bengal to Tori) isused. Nadiasends ¢smooth carly’ as
Rdi, snd Murshidabad gends *rough early’ as Térd Sdrisha.
This term Térd is in North Bengal restrioted to Sarson.

Nortnn Benean —Purnea sends both ¢fall lato’ and
‘rough early;’ the names are most uvaccountable, for the
‘early’ andshorter subraco is termed Rdi; the ‘later,’ very
tall kind, is termed Rdiehi. Thoe sample named Rdi is from
the Sadar subdivision; that nomed Rdicks is from Arraria.
Al the other districtssend samples; in every caso these belong
to the ‘tall Inte’ subrace and in every instance thoy are
correctly named Rd:.

EBast Benear.—The samples from all tho districts oxcept
Tippera were ‘tall late’ [Rd¢; from Dacca, Faridpur,
Mymensingh (Sadar),” and  DBackergunge _(Habiganj)
they were sent as Rd: Sdrisha. One from Mymensingh
(Jamalpur) came as L+ Sdrisha, and one from Dackergunge
(Surnadi) ss Hala Sdrisha, thus repeating the usage in
Hooghly. A sample from Mymensingh {Netrakona) was
sont as AMoghlad Sdrisha, it differed in no rospeot from
tho samplo sent as Rdi, Tno same wvame recurred in
Tippers, but there it was applied to a sample of *rough
onrly”” Couriously enough, the only other” sample from
Tippera was this same ‘rough early’ subrace, and it was
named Rdi Sdrisha. N

CurrracoNa.—As from Tippers, only fearly’ Rdi was
received from Chittagong under the name “Small Rai”
Lhe sample wos a misture of both the frough’ and the
‘emooth’ early subreees. The namo had refercnce to the
sceds apparently, for the only other sample eent from
Chittagong as “Mustord” was also o mixture: it consisted
of a plant unlike any other Bengal mustard, and mest
resembling European * Colza,” with ordinary Tort in nbout

B. 799--8565.
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oquel proportions. The secds of the two are very similar,
ond are larger than the seeds of Rdi.
2, Sarson, in ono form or another, seems to be grown
everywhere throughout the Lower Provinces except in Chitta-
gong. It is there replaced by the Elnnt that it reems
impossible to separate from true * Colza.” .
Sarson with pendent pods is, however, very little known
or grown. It is, in the two-valved state, restricted to Purnea
and Jalpaiguri in North Bengal, crossing the Ganges into
tho Sonthal Parganas (Mar 1I, Scerton B; area within
blue line). In its 4-valved stato this race oceupies the samo
area a8 the 2-valved, but ostends eastward through the
wholo of Rengpur and northward into British Sikkim
(Kursoong subdivision), winle it occurs also iu the extreme
west of our area, in the distriets of Shahabad and
Palumau (Mar II, Szerion B; areas within red lines). In
the intermediate area, AMuvzaffarpur, ete,it only occurs as
2 mixed crop along with crect 4-valved Sarson. It has not
been sentatall from western Tichut (Saran and Chum}ﬁuan).
.. Sarson with erect pods is the race usually met with, In
its two-valved form (Roxburgh’s Singms glanca) it extends
throughout the whole of Chota Nagpur, Orissa, West
Moot md Thook Dot L3 Pippers, but excluding
area within blue line).
) rom vhich it has been
sent is Bhohabad. In its 4-valved form Sareon occurs in
western Tirhut and  south-western Biber; whilo absent
from tho castern half of Tirhut and from tho south-east of
Bihar it recurs ju North Bengal, where it estends from
Dinojpur and Rangpur across the Brabmaputra into
Mymensingh (Mar 11, Secriox A; arca within red lino).”
Tho two subrscea between them thus occupy slmost the
wholo of tho Lower Provinces without, however, their areas
ovortlapping, except in the district of Shehabad in South-
West Bihar, whero the 2-valved Bengal and Chota Nagpur
plant crosses inte Bibar; also in o narrow strip along the
west of Bengol, siuco ono finds that tho samples from
Mamatew Poe e - 3™ s oven fo Midnaporo
MR ‘ . ond eroct 2-valved,
. . . o 1by 4-valved erect-

) R L. = % . 21 by the pendent-
fruited 4-valved subraco, = v o >
Unliko R, which js cultivated under tho eame nemo

ghxoughout our area, Sgreon is known by different names
in different Divisions. Tho name Sarson js used throngh-

out Tirhut, South Biliar, Chots Nagpur, and in a modified
B. 790-—-8565. :
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form in North Bengal, but it is quite unknown in Orissa,
or in any part of Western or Eastern Bengal, The divi.
sions may again most conveniently be taken in detail.

Trruor.~—Only the 4.valved ercot-fruited subrace is
grown; always as Sarson,

Sourn Bimmar,—In Shehabad the 4-valved erect and the 4.
valved nodding subraces are Nafua Sarson and Ui Sarson
respectively, In Patna the 4-valved erect is Sarson also.

~From Gaya two samples of the same subraco were sent—one
from Manghiawan subdivision was named Serson, one from
Pariya subdivision wasnamed Zora. A fine suite of samples,
sent from Shehabad (Bhujpur), of 2-valved erect-fruited
Surson deservesespecial notice. One of thesesamples, with very
thick pods, to outward appearanco like those of the 4-valved
subrace, but with the pods reslly only 2-valved, was termed
Jowda Sarson. But other three forms,viz, one with large
yellow seeds, cne with medium yellow seeds, one with large
brown seeds, were termed Piarka Tora, Piarki Tori, Lalka
Tora respectively. Here, again, we have the word Tora, sent
with one of the Gaya samples, used freely a8 a synonym for
Sarson; and its use with the yellow-seeded forms—Tora for
the large, Tur: for the small-seeded—may indicate the source
of the name Tori, which isso commonly applied to the Indian
Rape Dut the usage is not always precise, for even in_the
present case, though thoio was sent from Bhujpur o Zalili
Tori, corresponding to the Lalke Téra, it turned out, as has
been already esplained, to be ‘rough early’ Rdi, and not
to be either an Indian Rapo or en Indian Colza. A sample
{rom Monghyr, sent 28 Sa son, though mostly 2-valved, had
some 4-valved mixed with it.

Cnora Nagrur,—TFrom western Chote Nagpur—Palamau,
Hazaribagh, Lohardaga—the clean samples were all termed
Sarson. A sample sent from Hazaribagh as Rdi proved to be
& mixturo in about equal parts of Tori and Sarson. From
Manbhum « sample of Sarson was sent, but without any
name; from Singhbhum one, sent as * Kdt,” was a mixture
of Rdi nnd S son.

Orissa.~—~The sample of Sarson eont was nawmed Gangs
Torta Sarisha, Perkops the name is intended to comparé the
oolour of th ---* e o P

Wesr Be o '
samples of o LR N ,
other simply ns Sarisha, while n pendent-fruited samplo came,
from Rajmabal only, as'Pirbi (or “eastean®) Sirisha,
Frow Bankuin came two samples, both mixed—erect 2-valved

and ‘erect 4.valved. One was named &cff or Piyals Sdritha,

B. 709855,
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the other J2ii or Jhanti Sirisha. As tho two were identical,
it is possitle that the second name was sent by misteke,
The other eamples from West Bengal were sent s Sheti' or
Sheti Sarisha, with the exception of two from Midnapore,
which came as Skefi Rii and Sadha Dheta Rus respectively.
“Ibeso are very interesting mamples as being the only ones
in which Sarson is_dehiberately termed n Kdi, for tho two
occasions on which the name Rd: is nssoolated with samples
containing Sereon that came from Chota Nagpur must
obviously be discounted as the result of ignorance, Kids being
practically unknown 1 Ghota Nagpur, and the one occasion
in which Sarson ‘as sent @s s from Baukura was clently
s mistake. Tho interest is heightened beeauso this is the

vernacular term reported for Sarson by Roxburgh, both in
B I e e A I T
[ ' . St safica

o . L. rtainly

l more usually applied now to Sarson, Butit need not be con-
oot d v co - .- ly was, and
vy him still

[ - ' - was 2-val-
' © e v . dd4-valved.

NorTir Bryaar.~The name Sarsoo accompanied samples
of pendent 4-valved Saraon from Purnea and Kurscong; the
same subrace from Rangpur was sent as Siee Sarisha; the
tamo name from Jalpmguri was, Lowever, sent with Zors.
Pondent -valved came from Purnes as Tara, from Jalpaigon
as Swet Sartha.  From Dinajpur the name T¥ré Sarisha
aecompanied erect 4-valved ; erect 4-valved from Rangpur was
sent as Diiépd. From Rajsbali the sample sentea Sefs Sarisha
was mostly erect 4-valved, though thers was some 2-valved
crect mived with it.

EBast Bexoar.—Ereet 4-valved, which oxtends into Mymen-
ringh, was sent from Jamalpur subdivision as Dhupi Sarisha,
and from Netrakopa under the usual Bengal name, Sieetd
Sariha. From oll the other districts only crect 2-valved
Sarson has been sent; from Darcea under the West Bengal
name, Stwef Sarisha, but fr:)m lj\lurcnkcrgnngo as Jlrllﬁun Dinne
Ramiat o meeid e Nlanl Lalf 20 ML POy St

every other division, and indeed from most of the distrniets

sent from Bhahabed in South Bilar, ar Chapra in Tirhut,

B. 799-8b56.

\\lof the Lower Provinces. Steangely neither sort has been
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that is fo say, from the districts west of the Soue and
the Gandak.

The name ITori, which is here used to designate the
«Indian Rape,” is, like the name for Sarson, quite arbitrarily
selected as the one by which it shall be known. The reason
for adopting it is that it is a familiar word in Hindi-speaking
districts. It is, however, in our arez used only in Tirhut
and South Bihar, and, altered to Zoort, oceurs in the districts
of North Bengal nearest to the Terai. In Chota Negpur
this is the mustard known as Lufns (dwarf); in Orissa and
Western Bengul it is the plant known especially as Sarisha;
in East Bengal it is the plant known as Maghs or Maghi
Sarisha, owing to its mipening in Migh (Jenuary-Feb-
ruary), There are, however, cspecially in West Dengal
a number of variants, which will be most easily dealt with
if the divisions are considered in detail.

Tiruwt.—From Champaran the taller sort was sent without
a name; from Muzaffarpur and Darbhanga it came as Zori.
The 74ri of North Bhagalpur snd Purnea was, on the other
hand, the shorter earlier variety.

Sovrit Brnar.—From Monghyr the West Tirhut form
was sent, but the name given wes Rdwhs; from Gayn the
ehorter earlier form characteristio of North Bhagalpur and
Purnen was sent as Tori. It is to be noted therefore that
whils beth forms receive in Tirhut the name Zord, this
nams in South Bihar is restricted to the moro dwarf form,
the other recciving a name that in Eastern Tirhut is applied
toaform of Rdi. A consultation of Grierson’s admirable
work, DBihar Peasant Ltfe, chap. xix, p. 246, will show
Rieie A P S ek Bl il i 2 RO

.. . .
the Ualoutte llerbarium, he experienced the very diffienlty
that las been met with by Grierson and by the writer;
on tho fizure of his Swapis dickotoma, Roxburgh has bimself
written the following note:—

¢ Shaneke or Shorshi about Caleutta; Toree about Purnea;
uncertain becauseyamosa and this came up equally plenty
from the samo parcel of seed sent by Dr. Fleming under

tho name Torce, Now, whether is this or ramoss ¢ Toree’ 27
T v R LRI AR N

7. Do 1 . .
t ' . e
1 S, .

B. 709—855.
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within the 4-valved area? This is just Eossﬂxle, and it is also
possible that the people of Murshidabad may think they
havo tho “bellows-fruited” Sares, but are mistaken. In.
stances of similar mistakes will be indicated further on.
Perhaps o confirmation of this explenation of the meaning
is to be found in the uso of the eamo word with reference to
Solz, In paring true Sola (Aesch; aspera) with the
woody Sola, Kath-Sola(Sesbania paludosa) our country-peoplo
often, instead of eaying Sola nnd JdtA-Sola, compare them ns
Dhdth-Sola and Kath Sole.* The iden, howerer, underlying *
the uso of tho word here is not the shape, but thesoftness and
compressibility of the Sola stem, as well as the fact that whon
squeezed tight the air inside it, if it bo compressed under
water, csoapes in bubbles, It docs not, however, seem clear
that the word *bkdfi’ is ever used for the “bellows ”, assuch,
in Bengal proper. *

Bhila ras (ceetai?); sco Sadka Lhétad rai. -

Dhiiri (G g); Bhunri of provious chapters. A term
rocoived only from IMooghly (Jahansbad) andapplicd to Zori.
Tho namo is evidently uscd in contradistinetion to Jhuns, the
local name for Rai. Itis £aid to mean * (mustard) preferring
a light soil.”” Tho words do not appear to Lo indigenous
DBeogali terms. Tho present ono is applied toa kind of icnless
wheat in South-West Dihar (Grierson, Bikar Peasant Life,
p. 213,8 936) ; it is nlso used of kornless bullocks (Grier-
son Joc. cit,, p. 283, § 1107). . L.

Ear Sariga (99 ¢aige). This term is only onco used ; it
comes from Angul in Urissa. It is applied to Zori, which, ns
o plant, is really much the smallest of the threo Bengal
mustarde. The name Chota Sarica, from the rame distriet,
is applied to Rdi, which is tho tallest of the three, but which
has much smaller sceds, 5o that one must conclude that tho
relativity expressed refors to the seeds, not fo the plants,
Even then the explanation isnotaltogether satisfactory, sinco
Barss is sent from the same district, and Sarst seeds arorather
larger than Tori scods. In tho present instance only 3,180.
Sarst seeds went to ono fola, os epainst 3,360 - Tor seeds.

®Norx Y Du, Haaxre—The “bellows” theory is very plaasible.
Afy objection as a phulologist is that bellows iy spelled euher iafhi
(sret) with dental ¢ (ax Grierson has it, section d14) or LAJgA; (wraY)
with cerebral {& (a3 Bate’s Dictionary bas it). In any case, the
th i aspirated, while yowr word is apelled ZAafi {ufz) ym_z,mg

nlrnnla. . R .
"The objection is not issuperablo. O 1 ol ¢ for 1
are found, The figures certamnly ruggest bellows,

B. 709—865.
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The Rai sample, however, had 5,908 seeds to o folz, and was
thus manifestly smaller-sseded. Both Ed: and Toriare brown-
seeded, the Sarst being white-seeded Perhaps, therefore, the
cultivators only compare the two first, mentally as well as
verbally.

Chota Sarga (g3 ¢Qa).—This term is used twice; in
ome case, from Onssa (Angul) it is applied to Edi, and is
therefore clearly employed with reference to the small seeds ;
in the other case from Binghbhum (Chyabasa) to Zori, and
is therefore clearly employed with reference to the size of
the plant.

Dhépa Sarga (59| nifam1); used once, from Rangpaur,
with a sample of erect 4-valved Sarss. The meaning of
the term is not clear; it is said to be the same as ¢eétd, and
means, therefore, light-coloured {white or yellow). The
sample consisted of four-fifths white, one-fifth brown-seeded.

“very white’ or ‘pure white.” In thisinstance the sesds were
all white.

Dhana Sariga (5§ wig=r{) ; used twice, from the adjacent
districts of Tippera and Noskhali. The Tippera samplo was
a clean one of erect 2-valved white-seeded Sarsd; the Noa-
khali one was the same, mised with about 10 per eent.of
Rai. Tho name was in both cases transliterated Dhone ; the
meaning possibly is dhan (= dhanys) ¢ good, auspicious,’ or
the word may be the Sir, Wi dhanye,= any kind of corn
or grain,

Dhupr Sariga (56 afa=1); once used, with a sample from

Mymensingh (Jamalpur), which was a mixture in equal parts
of white nnd of brown-seeded erect 4-valved Sareé. The
name msy be intended to ropresent the idea conveyed by
dhup (YT = incense), and indicate thot the odour of the
oil 15 of a superior quality.

Diara Rai.—'I'his name was sent from Shahabad (Arrah)
without a_vernncular spelling.  The mustard so named was!
the ‘rough early’ subrace of Rai. Diara jsthe name given
in West Bihar to *fresh land thrown up by the shifting of
the courso of o river ”’ (Qrierson, Bihar Peasant Life, p. 162,
§ 788) ; tho adjectivo is applied to crops grown on such land.

Gota (@), This nome is twico sent: once from
Monghyr, with the alternativenameo Zori,and again from the

Sonthal Parganas, Tt is apparently a very local name; its

B. 799—855,
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meaning is not clear. InZiar Peasant Life, p. 246, § 1055,
Griorson mentions the Dame as o.pp‘lied‘to San"B1 in th\o form
T LY Y LA L Y o e

e go. e s

(64 means “ entire, or theroverso of broken "’; 1f so, the term
is not particularly apposite. Grierson, however, in another
mnecqma migan et eq o bomee wcand $- the Gaya distriet in a
. . ." this be the meaning,

: . + the use of the term
. Ct e N .

Ganga Tariya Sarga (e 2Qul (1Qet ).—This expression
is sent with a sample from Onssa (Angul). The name may
have reference to the colour of the eceds, comparing them to
the colour of the Ganges. DBut tho sample was mixed with
white-seeded Sars and Zort, eo thot if this bo the explana-
tion, it is not clear to which of tho seeds the term spplies.
Tariya is apparently & local variant of Zord, Tors (g. ¢.).

Jauda Sarsd.—A. name ecot from Shababad  (Arrab)
without {he vernacular character, The form wasa Sarsd
with ercct pods, thick and swollen, as in the 4-valved kinds,
but with the pods neverthloss normally 2.valved and with
& completo partition dividing the fruit into two chambors.
The meaning of the term hns not been ascertained.

Jémd Sariga ( ¢atal Afg=1) ; “sont s Joma. Only oneco
recoived, from Murshidabad (Kandi). The mustard was puro
Zori. Somo of the writer's native informants suggest that
J#md means “ edible;® if 8o, tho word does not appear to
bo a Bengal: one.®

Jrti Sarica; Rai or (A »fzw)).—Thero is some
confusion about this sample, which came from DBankura
(Vishoupar) along with another termed Sefior Piydla Suricd,
and a third termed Zagns. Tho Scfi was, as a matter of
fact, tho tame ps tho Slete of Bengal generslly, commen
Sarsy; but so was tho present eamplo. 'ﬁ'bo samplo termed
Zatm (which is the Chots Nagpur term for ZTori).was
in reality & clean samplo of rough early %ds ond pot Zord
at all; while tho grmplo fermed 44 had no Rai in it. Stillit
is not imposuible that tho term #ent with tho present samplo

* Norr ot Dz Marvre—Quite possible. In Sanakrit (¥5r2) jémana
means ¢ esting,” “food”* Henco Hindijérand to eat, jécan eating,
I bare found yémax appaed o & kicd of “spiced fritters”

B. 709—8606.
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is really applied to Ras, not only becauss that name itsell
is used, but becauso the alternative name is most applicable
to Rai. So far ns oan bo lenrned, JAf} means ¢ branched,”
with the further implication that the branches lia close to
each other and to the main stem, which is exactly the euse
with Rae*

Jhuni (gfa)—A torm used for Rai in the immediate
neligl{bourhooq of Hooghly, ﬂowrnh, and Ca]cugta,. l{ut o‘f

originally the meaning that J2&ti bears. and that Roxburgh’s
name * ramosa” was suggested by this fact.t

Kdjali (=tafa) ; twice used : once from Rengpur and
once from Siliguri. Though the name is the same asthe
following, the usage is different, for both samples were Zori;
in North Bengal therefore Idjali seems to be used as
Kalais used in Orissa; not altogetber, however, for two
samples of T¢ wero sent from Siliguri, one of them (the
taller later kind) catefully marked ¢ Edjali or “purple”
8artga’, the other (the shorter enrlier sort) marked ¢ Toord
or “ black” Sarigd’.

Taali Sariga (Ft@fm nf«n) 3 once used, with asample
from the 24-Parganas of common R&i. The name inthe
neighbourhood of Ualeutta is therefore synonymous with
Kala {black). .

Eala Saricd (=mtal nfzdl ); used three times; nof,
however, uniformly. It has reference to the dark colour
of the seeds in each case, but with a Cuitack eample it
indicated Tor¢; with a sample from Hooghly (Serampur)
and another from Backerganj it indicated Zdi.

Laky; R, or (wif¢)—A mere variant of the word
Rai, used ns an alternative for a sample of that mustard
from Chapra.

Lahi adg ; used in North Benga! for one of the “ Cabbage-
mustards.” .

Lalka Tora; Lalki Tori.—The adjectivesindicate the colour
of the seeds ; Lalka Tora was n brown-seeded Sared, Lalki

* Norz 5 D&, Haersrg.~Quito s0. The vsual forwm in Hindi is
3A&r (v81%), whinh means a twig cr sprig; and is a common emblem
(mint-mark) on certain coins of native states.

+ Nore »r Ds. Hmrvie.—Yonr suggestion micht be correct.
There 18 8 word jhur or jhir or shwat or yhingi, which means “shrub,
bush, bramble;” almest synonymony with skir or jhdetis end

Fhwrf mught form into yhvpi,
B. 799—-856.
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Toit was Rai. The terms Tord and Tori are dealt with
forther on, It may be moted in passing that though both
thess plants came from the Dumraon Experimental Farm,
neither the ome nor the other was the actusl Zori of the
cultivator.

Langri—A term sent, without vernaculer characters, from
the Dumraon Farm with a mixed sarople of ¢ tall late ”” and
“rough early ” Rdi. The mame, 1f it bo used in the
ordinary sonse (/ame), has no obvious significance.

Lt Sartshd.—A term, of which the vernacular form was
not sent, that sccompanied a clean sample of tall late Zidi
from Mymensingh (Jamalpur), Like Ld/i it seems 2 mere
local variant of Rée.

Latne ( wzf7).—This term by itself accompanied six
different samples ; was given us an slternative name with a

Bengal. The use extends beyond Chota Nagpur, however,
for one of the samples so named is ftOIl.l the Sonthal Parga-
meer e meTe oo * 7 Bankura.

' A . . efiniteness
‘which is
. i ", -,  the Chota
Nagpur and the East Bengal names are useé~ in_ preference
to the Bihar name Tori or the Bengal name Sarigd. In the
Sonthal Parganas too, w}lere both Latni and Maghi are
o T * both are Térf,
' . . . * the taller kind,
o ' + coxly ripening

X T . sapplied, for 1t
nceompanies 2ad.  As has been already ‘'explained, however,’
the name Rt is given to a Backura sample of 7077, and the
chances are perhaps greater that a mistake has beer .amade
by the sender of the samples than that the cultivators *do
not know Rai aud Lagni (70:5) when they see them.

Maghi Sariga (g sifa=).—~This name was used with
gen samples. ~ Seven of these, from Rangpur, Mymensingh,

. 799—865. .
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-- 1 Tippera, indicated Tors,

iple, the shorter earlier
. . senf. In no cese was
any aolternative name zent, and it may thereforo bo taken as
the usual, if not the only, name for 7012 throughout Eastern
Bengal. The nams occurs in western dstricts also. Thus itis

I £ I T LRI DA S

of Tori. But though the name Mdght Sari¢d is sent elso
from Jessore, it is there quite misapplied, for 1t is used with
the tall late subrace of Kd: that does not nipen till after Mdgh
(January-February) is over Fron{ Bu.rd‘tvm; tha‘ term

Bengsal mustards.

Mai (742 ); used only once, for the sample just mentioned,
from Durdwan, as an slternative with Z/aght. 1he plant was
rough early Rds, and the name may be only a loeal variant.
The curious thing 15 that the name Rd: came from the same
villagewith another sample of the same *rough early * subrace.

Makkan dang Sargd (214% %1% 731 ).—A name sent
from Barisal with a clean sample of erect 2-valved white-
peeded Sarsd, it describes the seeds well.

Man Sarga{ata wfgwy) -+ -0 00T
(Jamtarn) with smooth early
equivalent to the “our o -
advertiser. -

Aayi Sarteé (wfe Afg=i1); sent from Midnaporo with the
semo smooth early 243, which is the least common of the
threo subraces in the Lower Provinoes. The meaning of
the term is not clear.

Magalai Sarrea (RAFET Hfg={); wsed twico: once from
Mymensingh, once from Tippera; in both cases for Rar
(La)). Tie term is said to mean “Rai introduced by the
Moguls.”* TIt1s not unusual, in Eestern Bengal especially,
to uso this prefix for any plant obtained from Uprer

® Nors pr De. Hexsre —This explanation is plausill .
Only Tfind the vernscurst is spelled Magalsi, with oo s moatos
o o w. The Muguls or Moguls sre never ealied  Mlagalen The

quile proper form 1a Mughnl.
B. 799-855.
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India, In West Bengal it is at times used ns a synonym
for anything of western origin, even it it be European.

Natwa Sarst.—This neme wns sent from Arrah along
with the erect 4 valved white-sceded Sars3 as opposed to
the 4.valved with pesdent pods, which was termed Ui
Sarsy. The appositeness of the latter mame is obvious,
but the meaning of the other is mot altogether clear,
Natwa js in Bihor the skeleton bamboo *“‘winder” on
which the weaver's thrend is wound; and the nameis
olso applied to o stunted bulloek, possibly becanse of his
bones showing through the skin as the ribs of the winder
show through the yarn; by transference Aatiran applies also
to people in poor health or in poor eircumstances. But the
meaning in the present case is perhaps divect, for the Poda of
this kind of mustard are not unlike a “winder” when
covered with thread. 1t can hardly be intended to convey
the indirect meaning of poverty, because this happens to be
ono of the finest kinds of Sarsp.*

Pakari Rai, Pasa, Palangi—~Thess thres tferms aro
used gs alternative names for the cobbage mustard with
coarsely-toothed leaves which is eultivated in Sikkim and
elsewhere 10 the Himalayas, It was sent to the Sibpur
Farm from Kalimpong merely as Bdi. .

Piarka Tera; Parks Tori.—Nomes received from Dumraon
Farm. The English equivalents given were “bold yellow
rape” and “yellow rape.” Both were erect 2-valved white-
seeded MSareti, the first a very slightly branched and very
late sort with exceedingly lerge seeds, the second was the sort
that has been sent from most of the districts of West and
East Bengal as Sefs or Sheti, The names, just as was the
case with the Lalka Tora aud Lalki Tori sent from the
same place, refer to tho ocoleur of the sceds. The yellow
sorts were, however, both Sorss, whereas one of the brown
sorts was Sarst, the other Rds, N .

Piyala (or Satl) Saricd (Grstel, ¢afy wfpaf).—An
alternative pame sent from Burdwan for ereet 2-valved
Bars, ot which the seeds were 907/, white.

Purbr Sarishd.—This name was received with a sample of
pondent-fruited 843 from Rajmahal.  As this is a form of
the mustard not uncommon in North Bengal, but practically

e J— - |
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unknown south and west of the Ganges, the name doubtless
indicates that it has been introduced from the eastward
to the Rojmahal district,

Rai or Rai Sarga (312, 31% wfe ).—This is one
of the jmportant nemes sent. In the substantive form
(unqualified) it was sent with twenty different samples, and
in 15 of these it apphed to Rdt. These fifteen came from
Patna, Gaya, Dumraon, Muzaffarpur, Chapra, Purnea,
Malda, Sonthel Parganas, Burdwan, Nadw, Jessore,
Murshidabad, Rajshabe, Jalpaiguri (Phalkota), Mymensingh.
In the five remaining instances it was more or less mis-
applied. The Kalimpong semple, termed Ra:, was the
long-misunderstood Sunapts rugose, the cebbage-mustard of
Nepal, The Pabne sumple was 2 mixture of Rai and
Tori, but this mixture 1s quite as Iikely to have been the
result of carelessness in the sender as of ignorance in the
cultivator. The Hazaribagh Ra: was, however, Tori; the
Bankura Rt was Sarst; the Rdi of Singhbhum was a
wixture of Sarst and Rdr. The esplanation of this confu-

Pty Ty

sion in ™ ‘o be that Rdi is
practica
Ay 2ds was sent five

88, .
times; two of these, from Arrah, viz., Dwra Rd and Latnd
Ras (this latter not to be confounded with Lefat proper),
were really Rdi; so was the sample sent from Chittagong
es ¥small Rai.” The Shefs Rdi of Midnapors was, however,
Sars, the Sade Bhata Rai of the same distriet, a mixture of
Barss gnd Tori.
The adjective form Rai Saregd accompanied seven
voonore e Jalpaiguri_ (Devigani),
Tippera. In each case

Regording the incidence of this name, no diepute is
possible. It applies, as said by Roxburgh to Simapis ramosa
(Brassiea rormanet on ) mob eseadd b B Sboa oo S gymgon
to Sinapis : .
* Raicki 4% ¢ - - m of
the preceding, 7 d four pl Its incid. i
not uniform. Qne of the samples, fermed Kdicki Rai,
received from North Bhagalpur, was one of the shorter
subraces of [Raf, but the samplo from Purnea, termed
Raichi, was tall late Rdi, and ns it happens, consisted of
the tallest plants in the whole field! The Rdicki of Dar-
bhanga and the Réichi of Monghyr were Zori; as applied
to Z0ri the namo is quite appropriste. It will bo noticed

that the name is restricled to Enstern Bihar (Bhagalpur
B. 709-856.
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Division), and that the people use it for different plants in
different districts.

Sada Bheta Rai (77l ¢o%! 212).—~This name was
received from Midnapore. The term Bhéld is said to be
applicable to anything ‘round’ or ‘globular,’ and may allude
to the fact that the sample contained erect 4-valved fruited
plants with thick swollen pods; the seeds being white
explains the use of Sada. But there is nothing very
definite about the sample, since it was a mixture of this erect
4-valved Sarsb with Turi, which does not have thick pods or
white seeds. ’ '

Sndhdrane Sarigé {wtafgy AAfg4).—Sent once from
Miduapore with s clean sample of Tor. The name
menns” “common mustard.” The chief interest of the
name is that 1t appenats to explatn the term Sods Rayes,
which is one of the names given by Roxburgh for Sinapis
dichotoma (Tori). No one has been able to understand why
Rosburgh should have given this asa name for 8. dickofoma,
since its seeds are never whito, and whatever name 1t ma:
receive, it never is termed Rdr. Tho writer. af least, is
satisfied that Sada Rayee is simply a mistake for Sadhard®

Chhiels (%15 ).—This name only come With - one'sample,
from Burdwan. The plant was Zeri; this neme too
possesses the interest of boing one of those applied to
Tori (Sinaps dichofoma) by Roxburgh. The name means
“ gonuine,” * excellent,” ¢ first class,” in the sense in which
these terms are used by a European advertiser.

Sariga (nfee).~One of tho most impgrtant of “our
terms, being the Sanskrit Siddkdriha (f&g19) and verbally
the Hindi Sarsi (@WY) or Savisd (AR ). It is usually
supposed to denote & light-coloured variety of musterd,
gréta (399 ), but it is interesting to find thet this, whatever
it may be elsewhero, is not the usage in Bengal. In a single
instance, from the Sonthal Parganas, a sample is sent as
Sarigd, which is actuslly as well as verbally the same as
Sarst, and has therefore white seeds, But the eight other
samples with which the name has izeen‘srent‘(g{ogn (_Jhg.tqgoqg,

#Norg oy Do, Heevie.—I thisk your suggestion is probably
correct, that Sada Rayes 15 a mistake for Sadkdraya. -

-B. 799—-856.
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The various quelified uses of the word Sari¢a are recorded
throughout the list, and need not therofore be alluded
to here.

The form in which the name is given by Roxburgh, who
applies it sccurately to this mustard, is Shurski in the
P e AT S e
- ) i that
:.. L . ) .- wting

Sarish, Sarsl, BSarsu (wfem, wedl, wtwp).~Though
verbally identical with the preceding, this name is applied
to a quite different plant. e have scen that on one ocoa-

cedl et e T s

tho plant that in.Bengul proper is known as Sarigd, The

forms Sersd and Saris? occur throughout Chota Nagpur,
pyeeriay -t AT o pnent fuon T A1 oL

Enﬂ at Kurseong.
On thres other oceasions the name occurs in a modified
form—dJauda Sarsd, Natua Sarss, Ults Sars8; sll three are |-
forms of the white-seeded mustard here desaribed as Sars?,

It is strange that, glthough there is just as little doubt
as in the case of Raj, asto the plant to which the name
Sars? spplies, both Roxburgh and afterwards Hooker and

#* Nore pY Dz HErniL® —Scholars may have good reason for what
they state. They treat thesa matters, not from the fotanical, but
from the linguistio point of view.

In Ssusknt the terms Saris3, Sared, Sarse do not exist atall.
The only term which exuts there 15 sarsapa ( ),

i5 point s quict —-=ta = Tu= vagiee e e
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Thomson “should have misapplied it. They do not uso it
for the same plant, however. Roxburgh uses it for Zori;n
mustard_to which it is never applied in the Lower Pro-
vinces; Hooker apd Thomson use it for Raz o plont to
which it is not applied anywhere in India. The mistake in
the latter case has, I , ns already explained, been
werely the result of the tmnsposition of two p that
are otherwise quite accurate.

Seté, Sketi, Sheti Sarica, Shelt Rar,\ Swet Sarica,
Sm{li, are Jlocal modifications of the same name Qvétu,
( vgar) applied throughout Bengal to the mustard thst in
Bihar and Chota Nagpur is fermed Sersd, The name
refers fo the fact that the seeds are white; it never
ocours outside Bengal Proper, just as the name Suwrsd
pever occurs within that province. The name is used as
often substantively as adjectively, Jn the latter ease it is
only once associated with Réi, ~this happens with a gample
sont from Midnapore. Al the otner instances of adjective
use accompany the word Sarshd. It is interesting to note
{hat it is this very uncommon usage which is recorded by
Roxburgh, for he gives Shwet Rai as the native pame for
his Swnapts glauca.

Seuys Sariga ( (ne¥ Afgmy )—tronsliterated Skeos and
Sheora fa & womn eambbeion foo. North Bengsl. In ome
east © .o . pplied to Sursd ; in the
otk - . . W for Tori. What the
meaning oay be is not olear. The word is applied in Bihar
to~the brierd of wheat and ‘millet; its appositeness here is
not evident, :

Téro Sarigs ( (379 nfamti) ront as Tird from Purnea,
Tdré from Divajpur, and ZTharia from the Sonthal Par-
ganas, All three “were Sarsd, and the name, if it means, as’
fn sl Sl DR RSRIST e oppotite
* . ' . sample, that

. ' . n-turned pods.
But thers is some doubt about this in the writer’s mind, for
both the Dinajpur and the Sonthal Parganas samples had
up-turned pods with straight, erect fruit-stalks.

Tora, Tori, Turi {Z1ar, AR, gfc).—This is one of the

\

important pames. Theé form Tira is very rarely employed :

# Norz sy Dn. HeErwie—T¢rs, 1 agree with this, Térs is'
gansknt firyak, which means * oblique, transverse, horzontal;
erooked, eurved.” Itis applied to ammals, as walking * horizon.
tally " compared with the erect position of men,

B.799-855. .
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when it is used, it is applied always to Sursd or Indisn
Colza (8. glauce Roxb.). The diminutive form Tor( is,
on the other hand, in common use in Bihar, and thero it
usually indicates the Indian Rape (the Lafné of Chota
Nagpur, the Sarrga proper of West Dengal, the Mdghi of
East Bengal).

The Tsre of Gays was Sarsd, so were the ZLelka and
Piarka Tora of the Dumraon Farm ; 50 to0 was the Gangd
Tariyd of Orisse, at least in part.

The Tori of Muzaffarpur, Bhagalpur, and Purnca were
Tori, so were the Tur: of Sibguri and of Dinajpur. But the
usage is not altogether unitorm in Bihar, though it eoerns
to be fairly so in Upper India ; for the Z0ri of Darbhanga
ond of Monghyr were both Rdi, as was also the Lalki Tore
of the Dumraon Farm. The Prarks Tors of that institution
was on the other hand a Sarsd with rather smeller seeds than
the Sarst sent as Piarka Zora.

The meaning of the names Zord and Toré is not clear.
Grierson (Bitar Peasant Life, p. 172, § 823) quotes a
rural rhyme of the Gaya district in which Zers is translated
¢ oil-seeds.” Perhaps this is all the meaning the words
usually convey whatever their origin may be. 1t is interest-
ing to note a discrepancy in the usage of the dminutive
form Tori. Generally applied to Indian Rape, with sceds
nbout as large as those of Tor@ (Sarst) but with the
whols plant much smaller, it is ot times used for R, which
is generally & larger plant than Serss (Tord) but has much
smaller seeds. Wo have already seen the same discropancy
in the use of Ckotd Swriga in Singhbhum and in Orssa
respectively.*

Uity Sarsh (welw wfinr)—Sent from Arral along with,
and in opposition to, Natwa Saersd. The name was applied
to d.valved Sarsy with hanging pods, and its meaning is
therefore clear,

_* Nore or Dz, Hasvie—Your word Zord (MITT) puzzles me.
Your threo principal words are Tord, R¥i, Sars8. Tho two latter
I know well, and they have ther equivalents jn Sanskmt. Dat
Tord I wever heard of outside of Juut yopen, and it is cunous
fhat 3 ehonld cab Lo caeaton o1 0k @l on SN D m oy H

B. 709—8655.
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SECTION VH.—SUMMARY,

In the Lower Provinces three very distinet mustards
are generally cultivated :—

Ray, or Indisn mustand, the most irportant of these, is
growe in all the provinces ovepi Chota Nagpur, whero if
is practieally unknown, though it seems to be cultivated to
a elight extent 1n bmghb!xum It is emlr o1
h'mm- none of its *
its sceds, which are 1 - A . H
| those of Tom, or Ind s to-
‘l\emf; distinetly ragose, and bemv- n‘d\l *h b'vn—" all over.
From Sarsou, which has white seeds cr, lest often in Demral,




Summary.

The seed coat, too, is smooth. The seeds of Sarson are some-
times considerably larger then those of Z6ri  When this is
the case the two are easily distinguished.

There are two kinds of 7%¢—n taller, rather later, and n
shorter, very early, kind. Both kinds, however, ripen well
ahead of eny Raf'or any Sarson. The earlier kind of Tori
does not appear to ocour in North-West Tirhut ; the later
ey e N S e

1 .0 . ern
R o -, “ the
. LR Vest
| R - of
North Bengal, Maghi in tho south-eastern distriets of
North Bengal snd throughout East Bengal. The Bengal
name Sarishd recuts in Chittageng.

Sarsox, or Indian Colza, occurs in every province except
Chittagong, where it is replaced by o different mustard. It

2 anctle diokinamichad feam  Paj ho fho cham alagmine Tasgan

e T .
hished readily from those of Rai by the larger size and the
ooth seed-coat; from thoso of Z0ri by their being of o
ighter brown, and by not having a paler spot at the base of
the seed. .

‘ Thero are two races—one with erect pods, tho Natwa Sarson
or Sarson proper, and one with pendent pods, the Ults or Térd
A  Sarson. Iuch race has two distinct subraces—one with 2-

. valved, the other with 3—4-valved pods.
\\  The forms with hanging pods are not common except
jn North Bengal and I%nst Tirhut (Purnea), the subrace
, } with 2.valved pods being almost confined to this area. But
the 4-valved kind extengs sparingly through Western Tirhut,
and crossing ¢h~ Ranmng crwnnds mnedheen3- 0 poyueh South-
West Bihara v N -

The forms P ‘. - everywkhere:
the 2.valved subrace, however, is little hnown in Dihar,
t though it is grown both in Shahabad te the south.west

and Monghyr to tho eouth-east. It extends over the whalo
of Chota Nngpur and over Orissa and West, Central, and
East Bengal. The 4.valved subraco occupies West Tuhut
and West Bihar, estending thence eparingly through South-
East Bihar and along the d;i parts of West Bengal,
89 far south as Midnapore. It also occupies North Berpal

B. 799-855.
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snd the northern part of East Bengal (Mymensingh), to
tho exclusion of the 2-valved subrace. Roughly spesking
therefore, the 2-valved crect subiace is charaocteristic of
Chota Nagpur, Orissa, West, Central and East Bengal:
the 4-va\ve§perect sub-race is cheracteristic of the western
half of Bihar, and again of North Bengal, while the pendent
subraces occupy the region between the sreas to the morth
of the Ganges occupied by the erect 4-valved subrace.

The name Sarson prevails in Chots Nagpur, in Bihar,
and in extreme North Bengal. In Bengal Proper this is
the mustard known as Sweti Sarishd, or simply Sweti, In
Orissa it is Garga loria,

There are two other field-mustardscultivated. Onoof these,
confined to Chittagong, seems to be a form of the true or
Enr'ope'r_m_ golzu : th? ot?\gr, or I:Iepu!eﬁo ):mylstjnrcg1 ‘1'.5 ‘the (‘s‘agne

mustard, Zak: Sdg, is grown throughout North Bengal ;
this last is & Cabbsge-muslerd, in habit very like, but still
very distinct from, the Nepalese Cabbage-mustard.

As regards the relationship that our three staple mustard-
oil crops bear to the corresponding erops in Europe, it may
bo tentatively held:—

(1) that Rds (Brassica juncea) is & crop not grown in
Eumfo, at any rate on a ccmmorcial scnle,%mt that it takes
the place here of B. nigra and B. alba, which in turn are not

wn in India;

(2) that Sarson (B. campeslris vAR. Sarson) is o crop not
grown largely, if at all, in Europe, but that in India it
takes the place both- of B. campestris vaR, oleifers, nnd
B. Raps vAR. oleffera, which in turn are hardly ever met
with hero: finally,

(3) that Tori (B. Napus vAR. dicholoma) seems to be the
game plant as B, precoz (Summer-rape), or if pot the
seme is at least very like and very near it, and is undoubted-
Ly the plant thet in India takes the place both' of B, precex
and of B, Napus var. oletfera.

B. 799—-855.
W, M, D’C,eBog. No, 7700J—2,200-24 898,
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ON e COMPOSITION or INDIAN SOJLS.
ANoteby DR. § W. LEATHER, Agricultural Chemist to the Government of India.

1. The subject of Indian soils was dealt with by Dr. Voelcker in
Chapter 5 of his Report, and in that chapter the following mattets are
di!wased:—

(a) the composition of Indian soils, (8) the possible exhaus- lor.gostaxers
tion of Indian soils, (c) the supply of nitrogen to cﬁ‘.‘&’.’#v’
Indisn soils by fain and leguminous plants, (d) the | "eRoRents”
recfamation of certain lands which have become infected
by kans grass, eroded by surface dramnage, or infertile
from the presence of salts of sodium called reh.
these four subjects, (d) has been dealt with in 7%
Agticultural Ledger Nos, 12 and 13 of 1893 and Nos, 7
and 13 0f 18gy, which deal with Reb and Usar, and
No 16 of 1894 describes certain hods of reclaiming
Ravine Lands,
3 .Rtgud'mg {c) the supply of nitrogen (ammonia and nitric Nitrogan i
3Cid) in the rainfall, some determinstions have been made by Feinfadi.
Dr. Van Geyzel in. Madras, who found mn one year 4 by and in

S.
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another year 21 lbs. nitrogen peracre o be so deposited, and by
Mr. Kefway Bamber at Calcutta, who found 3,39 Ibs. per acre in the
rainfall between May and October. The second part of this subjects
Assillation namely, the assimilation of nitrogen by certain members of the
°§n.r 1o natural order Lucusinosz, has been referred to in Agrxculluml

Ritwoger Ledger No. 7 of 1894 as well as in many,European 1ournals No
work on this subject has been done specially for India ; and since
it is probable that the part which these plants play in relation to the
supply of nitrogen to the soils of India is 2 very important one, a
large field of very useful work remains to future investgators.

The present paper deals principally with the composition of Indian
soils, Most of the information here given has been obtained during
my tenure of office a5 Agricultural Chemist to the Government of
India. For one section, however, [ am indebted to Mr. Kelway
Bamber's book on “The Chemistry and Agriculture of Tea,” from
which I have extracted the information relating to the composition of
the Assam tea garden soils,

The subject of the paossible exhavstion of Indian soils finds  place
at the end of this note.

3. The composition of Indian sotls—In the opening para-
graphof his chapter on soils, De Vaelcker writes : ** The soils of India
have not 50 far been made the subject of careful or scientific study.

Need for A few analyses are recorded of the soils of panicular spots, and on two
"‘Eiﬁ?‘"“" of the G 1 farms a practical analysis of the soil
GBSO hag been attempted by growing crops on “them, Such expenments

have a certain value it is true, but they fall far short of what may

be gained by a systematic and scientific enguiry. Again, in para-
graph 419, among the subjects which Dr. Yoelcker recommends a3
suitable for investigation by an Agricultaral Chemist, is «the suffi-
ciencies and deficiencies of different soils in respect of the various soil
constituents.” Finally, in paragraph 424 Dr. Voeloker suggests that
lhe Agricnltoral Cheémist might usefully  assist the spread of

ltural ed by the preparation of simple text books.”

1t was indeed more with a view to trying to fulfil the latter recom
mendation than anything else, that I obtained through some of the
Local Governments and others samples of typical soils, and have
subjected them to chemical analysis. The completion of this work
has been delayed through other duties longer than Ihad atfirst

S, 2260 a.




Ledger.

Indian Solls, (F. 1. Leather)

SOILS.

anticipated, and the text book which I had hoped to prepare before
the close of the present year will not have been written, The
outcome of the work s, hel a fairly knowledg
of the composition of certain types of Indian soils ; and consxdenng
the almost total absence of any information on the subject and
the need there is foritasan aid to agricultural teaching in the
several agricultural colleges and schools, the matter contained
1n the present note will, I doubt nct, prove itself of assistance to
lecturers.

Besides exhibiting the general position of the certain classes
of soils to be referred to, I have been able, I believe, to explain
satisfactorily the cause of the colour of the “black cotton soil ”
(regur), which has been the subject of some little speculation.

4. Types of Sotls—As pointed out in paragraph 45 of
Dr. Yoslcker's Report, the number of main types of soils in Indiais
far smaller, and their position geographically far more readily defined,
than is the case with those in England ; and although the variations
are greater than 1s suggested bya mere glance at the Geological map
of Indsa, it is nevertheless true thatone may divide the pnincipal
soils of this vast peninsula, which approaches the area of Europe,
under about four chief heads, the soils of which a.e each so
perfectly distinet in colour and texture from one another, and stretch
uninterruptedly over such very large aress, that such a classification
is not only admissible, but essential. It is not, indeed, a matter of
distinguishing clays from loams and sandy soils or marls, for each
of the principal Indian types of souls includes those which are more
clayey and those which contain much sand or gravel, but one rather of
distinguishing soils which cannot be confused the one for the other.

The four main types of s0il to be deslt with, and which certainly
occupy by far the greater part of the Indian cultivated area, are the
1ndo-Gangetic and other alluvium, the black cotton soil or regur, the
red soils lying on the metamorphic focks of Madras and the
latente soils which are met with in many parts of Indis. There are
doubtless mher minor classes of sods, but they neither possess
such ch ic dille in app nor are they distnbuted
over such extensive areas as the four types referredto.  For Irstance,
stretches of alluvjum have been formed at the mouths of the Rivers

Prinetpat
1 0l
Ind a Saile.

Mahanadi, Godaveri, and others, but the area of these « a0
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Mingr elnssg]
of Salle.

Othar solls
referred to,

Assam Solts,

Physieal
Charasiars.

comparison to the Indo-Gangetic alluvium. Again, I found the soil
covering the Dharwar system in the Dharwar District quite different
from the red soils of the metamorphic rocks in the Madsns Presidency.

Probably a more exhaustive study of these varions smaller classes
of soil might be worth while undertaking. My first aim was,
however, to be able to form 2n idea of the general constitution of the
four classes named, to determine mm what essennal Tespects they
differ from one another, and whether any of them maybe said to be
usually rich in plant food.

5. In addition to an examination of these main types of soils,
analyses of several ather descriptionsof soil have been undertaken,
Ten soils of brown coloured alluvium, principally from the valley
of the Cauvery, have been analysed, Six soils from a coffee estate in
the Sheveroys have also been exammed.

From Mp. Bamber's Book on “The Chemistry and Agricalture
of Tea ” I have extracted much valuable information regarding the
composition of the Assam Tea Garden soils.

From these investigations itis possible to set out fairly evactly
what are the chief characteristics of Indian sails generally, Several
reports on the composition of sails, which constituted enquines of g
special nature, also find a place in this Note.

The soils of the Indo-Gangetic alluvium,

6. Jtis unnecessary 10 define to what ares the Indo-Gangetic allu.
vium belongs, or to say that, from Karachi on the Westto Bengal on
the East, one may pass without finding’a single pebble ; the only rocky
particles larger than sand which this great expanse of land contains,
is the nodular limestone which has been called « 2ankar ", and which
has formed by the deposition of calcium carbonate in the soil within
« few feet of the surface. This large expanse of land consists gener-
ally of & yellow coloured alluvi i sandy, '
becoming a stiff elay, and the latrer1s also more of a blue-grey in places.

Occasionally, too, sand duns orhills have been formed by the wind.

A number of soils which are fairly representative of this
alluvial area have been analysed, and these anaisses are exhibited in
the accompanying Swtement No. 1.

Sandy soil.—~Among these sofls only one (No.20—93) is &
really sandy roil. Itwas taken from a well cultivated field of what
has been called the Ison Sand Belt in the Cawnpur District.

+S. 2260 a.



Zedger.

Indian Soils. (¥, W. Leather) | SOILS.

Sandy loams.—Two samples are of sandy loams * The one,
No 23—g3, is from a very fertile tract lying between the Ison and
Ganges, also in the Cawnpur District ; the other, No. 339-94, 15 &
sample of the soil of the Burdwan Experimental Farm, and may
likewise be considered a typical sandy loam.

Loams—~The majonty of the samples analysed are loams. The
first, No, 15—93, 1s from the Cawnpur District, Nos. 386 & 387—95
are from the Changa Manga Fuel Plantation in the Punjab,
No. 33—95 15 the surface soil of the new farm at Dumraon,
No. 30z2—96 is the mean of the analyses of two loams from the
Bahr Subdivision of the Patna Distnict.

Clays.—The three following samples were more or less clayey
soils, though none of them could be considered a stiff clay.
No. 41—95 is the sub-soil of the Dumraon (new) farm, No. 2g9—96
is a clayey soil from the Bahr Sub-division of the Patea District,
No. 17—96 15 a sample of the soil (surface) from the Sibpur Farm.

Calcareous soil,—Lastly, No, 127—93 is a calcareous soil from
Captain Chapman’s estate in the Partabgarh District of Oudh.
Calcareous smls occur very rarely,

Beds of kanktar commonly underlie botn the alluvium and the
regur ; perhaps sumilatly other soils. In the case of the alluvium,
this kankaris only found mixed with the surface sml when the bed
of Rankar is very near thesurface. Otherwise the surface soil of the
alluvium is remarkably free from this material, Inthe black cotton
soil (regur) Aankar frequently ies in beds a few feet under the
surface, but, i addition, small preces of the same materal are found
intermixed throughout the soil, and in some of these soils the amount
of calcium carbonate approaches 10 per cent.

PR TR SN

Kukar,

afilgantr [y TR

« K PR

it corr;s:p.onds to 3706 percent. calcium carbonate. The lami “;;
Captain Chapman's estate, from which the calcareons sample was
taken, is a low-lying arex which, until recently, was annuslly incndated
by the river Ganges, and the large amocnt of kme is doubtless dae
1o the agency of shell-fish,

Of these allavial soils generally, it may be noted thatthe amoun:
S. 2260 a.
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D;\?ﬂyhmﬁra of phosphoric acid, though not large, is frequently more than other
s"m‘f, 10 thess classes of Indian soil usually contain.

otber types.

muoun and
mlllﬂ!‘.
Comparison

W
Eurapeas
Salls

Potash

‘The amount of nitrogen and organic matter varies wuhm much sbout
the same limits asin those examples quoted by Dr. Voelokep (paragraph
58). They are low excepting in two cases, the one being the surface
soil of the Changa Manga Fuel Reserve, the other the caleareous
soil from the reclaimed land at Oaptain Chapman's estate, and
both these have been placed under conditions which are particularly
favourable tp an accumulation of organic matter and nitrogen.

In other respects these soils are similar in composition to Euto
pean loams and clays. The amount of iron and alumina is perhaps
somewhat higher, but the divergence is not great. The sandy soil
No. 20contains 2% per cent. of each, andin the others the proportion
rises, until 1o the clays it amounts 106 or 8 per cent, of each. The
proportion of magnesia, which varies from 35 per cent. in the more
sandy soils tp 174 per cent. in the clays, is perhaps somewhat higher
than in English soils generally, It is to be noted that, whilst sul-
phates are generally absent from the zegur, the red soils of Madras
and the latente soils, these alluvial soils frequently contain & small
smount, .

The amount of potash in those samples in which it was sepat.
ately determined, varied from 16 to 66, which must be considered at
least ample if not large.

S, 2260 a.
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Brown alluvial soils from Madras.

8. A number of samples of brown or greyish salluvial soils have
been received from the Madras Presidency, principally from the valley
of the Cauvery, and whilst they differ a good deal in colour and
texture, still they may be conveniently placed in one class and
descnibed together. They are ially different from the regur, the
red soils and laterites, and from the alluvium of the Indo-Gangetic
Plains. They appear to be free from pebbles, and slthough the
proportion of iron and alumina is high in the loamy ones, not one of
them could be considered clayey.

The Statement No. IL exhibits their composition, and the follow.
ing are the descriptions which were sent with them.

No. 374—96. “ Brown alluvium of great depth from the bed of
4 ruined tank. Cholum grows nearly zo feet high on this soil, and the
stalks are chiefly used for fuel; the grain produced is more bitter
than that produced elsewhere , Zaréali grass (Cynodon Dactylon)
grown on this soil is also bitter and fetches a low price in the market,”

No. 375—96.  Black loam ; lies on a gravelly substratum at a
depth of 2 or 3 feet ; 15 therefore unfit for cocoa-nuts. The ryots
complam that the soil of this and the neighbouring fields is not reten-
tive enough, and needs to be more frequently watered than the fields
further down the Cauvery Valley. Irrigated under the Kaling-atay
channel from the Bhavani.

No, 377—96. * Clay, black; more mellow and clayey than
No. 375, Atadepth of 3 to 5 feet thereis & bed of impalpable black
sand , cocoa-nuts and plantains thrive on this remarkably, and no-
where in the Cauvery valley are ts more ively cultivated
The nuts are compatatively small” (The sample received could
notbe called either black or clayey;it conusted of adark brown
loamy soil.)

No, 33196, ¢ Red loam thisisthe kind called yerra masaka in
the Ceded Districts ; locally called [ Sempidippu karamdai” The
sample received comsisted of a peenliarly soft dack Brown soil,
inclined to adherc in soft lumps. It will be noted that No, 75—g¢6
(vide black soils) is also called yerra masake, but the two are abso.
lutely different in appearance and nature,

No. 381—96. * Loam, pale on the surface, but black below,

Though entered in the Settlement Register as black clay, it is fally
S. 2260 a.
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friable, called in Tamul palpotsas, produces good crops of ground-
auts, ovetlies a calcareous stratum at a depth of morethan s feet,

No0.384—96 * Loam ; retains its natural red colour; as thin as
No, 383, taken up for cultivation only a few years ago; less fertile
than No. 383."

No. 382—g6. * Sandy soil with fine particles ; black ; uniformly
friable to a great depth , has been cropped with kaméu (Pennisetum

* typheideum) every yeat mixed with ground-nuts in aliernate years,
gingelly following kambu in other years ; fertile.”

No. 383—g6. “ Loam ; natural colour red; but now tutned
grey having been manured liberally with ashes and canal silt s
overlies a bed of sandstone at a depth of 12 to 18 inches ; has been
cropped with groundnuts almost every year for more than 20 years.”

No, 385—96. “Sandy; red soil from the nght bank of the Gad-
dilam river neat Panruti; has now turned grey having been plenti-
fully manured with ashes and tank silt; cropped incessantly with
ground.nuts and Aambu for many yeats; is more than 2o feet deep
and is red throughout, except near the surface.”

No. 386—g6. *‘Loam; light coloured ; has turned grey having
been manured plentifully with ashes and tank silt; the soil consists
of fine particles and is uniformly friable to a great depth, Has been

d with g d-nuts with ional change of crops for more
than 30 years."

Nos. 383 and 386, although described as loams, should be classed
as sandy sails.

9. Of these ten soils, all the loamy ones contamned high, some of
them very high, proportions of iron and alumina. The amount of
lime is small excepting in one case, and in no case is there much
carbonate of lime. The amount of magnesia is high in five of the
samples. The proportion of potash, 1n those samples in which it was
determined, is fairly high, and in no case deficient.

Of phosphoric acid the amount 1s in no case large, and is in much
the same proportion as occurs in the other descriptions of soil from
Madras. The amount of nitrogen is as small as in most other classes

of Indian soils, The amount of volatile matter is high in some
cases, but this occurs principally in those souls which contain high pro
portions of iron and alumina, and is doubtless due to loss of combined
water,

Judging by the descriptions they are very fertile sotls, but it woz!d

Deseription of
samples.

fronand
Alumiza
high.

Potash,

Phosphorta
acl

Nitrogen,

appear that they are regularly manared.
S. 2260a
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REGUR or ““ BLACK COTTON ” SOILS.
10. With two exceptions the soils referred to in the accompanying
Statement ate all true regur of good quality ; the soil from Combatore, | poseripttons
of Samples.

No. 292—g4, and No. 114—95, from Anantapur, are a 5 gravelly,
The following are the descrip which panied the samples.
No. 380—g6. ¢ Black loam; one of the four classes of black
cotton soil recognised in Maduraand Tinnevelly. It is called Feppal.
The characteristics are a pale white colour of the surface and such
an open texture that it is not fairly retentive. Isseveral feet deep and
rests on dankar.
This is a sample of good regur and contains small bits of white
kankar. Itis not clear how the land can have a white colour,

No, 329—g6. Madura District, Terumanyalum Taluk., “Black
clay; though there had been no rain for a long time, there was mois-
ture g inches below the surface.”

No. 330—g6. Madura District, Terumanyalum Taluk, *Black
clay; this is the same as what is called Ckowdu regadz in the Ceded
Districts, but not quite so0 hard.”

No. 332-—g6. Trichinopoly District, Perambalur Taluk, “The
soil s a black loam not injured by heavy rainfall ” (Although this soil
is described as a loam, it has all the characteristic appearances of a
good * regur™, and the analysis shows that its composition comcides
with the other “regurs”. The proportion of iron and alumina,
though somewhat lugh, 1s not exceptional, and the amount of lime
normal, as is likewise the nitrogen and organic matter; the propor-
tion of phosphoric acid is very small, I have therefore placed it
among the good regur soils.

No. 292—g4. Coimt District, Coimb This so1l is a

true regur, but somewhat less coherent than most.

No. 114—95 Anantapur District. This is described as * Rather
inferior black soil ", It is also somewhat gravelly and less coherent
than most.

No. 248=g6. Anantapur District, Gooty Taluk, “ Regzr clay;
Nalla Regadi or pure black cotton soil.”

No. 72—g6. Kistna District, Guntur Taluk. “ Regur clay (Hanta
regada) ; known locally as Kullu regeda, Iterally rotting regads, It
is 50 retentive of moisture, that crops thrive on it exly in years of

mederate or deficient rainfall; contains small pieces of Limestone

S, 2260 a,
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Dauerlmlons called in Telugu “ Guvarayi'. The larger the proportion of the lime-

T Samples. stone, the worse the soil is held to be.”

No. 73—96. Kistna District, Guntur Taluk. KRegur clay (Banka
regada) ; called locally Pulludu regads, Wterally sour regada.
Requires more rain for the successful cultivation of crops than “ Xullu
regada”. Contains a larger proportion of  Gurarays”. (As a matter
of fact the sample received did not contain a larger amount ot
“ Guvarayi™ limestone, but just about as much as No. 72, to which
this comparative remark has refe1 :nce.)

No. 76—g6. Krishna District ,Satten: v slle Taluk. * Reger clay;
the soil is remarkably hard, does ot cracy in summer so much as the
ordinary black cotton soil. Does noteasily get softened by immersion
in water, Agricultural implemer ts are worn out comparatively soon
Indigo leaf, produced from this sort of soil, gives as a rule a larger
proportion of dye than that praCuced elsewhere. Requires plenty of
raim for the successful cultivatior. of crops *

(So far as the eye could tell, this soil was & good regur of normal
quality, and contained but little 2ankar limestone ; the analysis is also
quite normal.)

No. 77—96. Kistna District, Narsaraopet Taluk. “ Regur clay 3
Krishna regada,”

No. 78—g6. Kistna District, Narsaraopet Taluk, “Regur clay;
Pulludu regada. There 1s scarcely any guvarayi’

No. 8o—g6. Kurnool District, Cumbum Taluk. *Regur clay;
locally called Nalla or Krishna regeda.”

No.247—96. Kurnool District, Ramallakot Taluk. *“Regur clay;
cracks much in the dry weather ; known as Aecka regads or pureblack
cotton soil.”

No, 249—96. Kurnool District, Pattikonda Taluk. “Regur
clay; a clay soil called locally Marabkumi, very hard but retentive of
moistare ; fertile.”

No, 252—96, Cuddapah District, Pulivendla Taluk, * Regur
clay; called locally Banka regadi (that is black clay soil) ; the eracks
were wide and deep.” N

Nos. 376—96 and 377—96, Nagpur. This is the soil of a plot
at the Experimental Farm which has not been manured for a long
period of years. A crop of whest (neragmgsome 6oolbs. of grain per
acze) has been taken off 1t for 12 yezrs.

S. 22060 a&.
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11, Tt will have been observed that in several instances the same
vernacular name is applied to two or more of the samples For
example, Nos, 73 and 78—g6 from the Kistna District are both called
pulludu regada ; No. 73 is said to contain “a larger proportion of
gurargya (kankar) than Kullu regada”, whilst No. 78 is said to con-
tain ¢ scarcely any guraraya”. Inappearance the samples were notably
different from one another. The analysis shows that No. 73 contains
searcely any calcium carbonate ; No. 78 contains = fairly high propor-
tion, No 72~—g6is described as « anbe regada, known locally as
kully regada; No. 73 is called fanka regada, known locally es
pulludu regada  The former 15 said to be “*so retentive of moisture,
that crops thrive on it only in years of moderate or deficient rainfall”,
whilst No. 73 is said to require “ more rain for the successful cultiva.
tion of crops than kullu regadal’

One might have expected some difference in the composition of
these two soils, such as less iron and alumina or more Rendar in
No, 73, but such is not the case; the composition of the two is as
neatly alike as possible,

No, 252—g6 is also called “3anka regads™, but this soil has a
composition widely divergent from Nos. 72 and 73.

No. 77—96 is described as “ drishna regada”, No. Bo—g6 as
“ Nalia or Krishna regede”,and No. 248—g6 as “ nalla regadi”. In
composition No. 248 is similar (except in the amount of alkalis) 1o
No. 77, but No, 8o differs considerably from them in several respects.

Thus it would seem that these terms are not related at afl to the

jcal position of the soils. Doubtless to the people they bave
& comparative significance, but if this be so, it is probable that they
are related to certain phygical pecaliarities dependent as much on the
nature of the subsoil or drainage as upon anything efse,

12, JE the analyses of these 18 regur soils be examined, it will be
seen that there is comparatively but Intle variation in their composi.-
tion, In fact, it is remarkable how uniform their compositionis. The
individea) constituents may with adiantage be examined

TInsoluble ailicates and sand,—One sample contained only
§6 per cent, and two others with appreciably less than 65 per Cent.;
there is only one which contained morethan 75 per cent 5 14 samples
contained praportions lying between 65 and 75 per cent,

camp:;l:nn
Veroacular
DMy

Uniformity o
L 1
“oofsaine

Seutes fon,
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iron highe

Aumina
high.

Amount of
fime varies,

Magnesia
high,

Alkalls vary.

Oxide of iron.—~The majority of the samples contained from
’bout s} to 84 per cent, One sample contained only 4'3; the
Nagpur sample contained over 11 per cent, and-the one from
Trichinopoly District 9°2, but these appear to be extreme limits.

Alemina,—The greater number of the samples contained from
85 to 11 per cent,, of alumma. Two samples had only 6°3 and
68 respec\ively, whalst in four others there was 11°8, 12°0, 12'7 and
13'7 per cent., the extreme variation being about the same as in the
case of iron, In all the Madras samples there was more alumina
than jron by sbout 1 or 2 per cent. In the Nagpur sample the
reverse is the case.

Afanganese.—~The amount of this constituent is very constant,
the lowest amount found being ‘09, the highest *26. In two cases
the amount is less than *12, and in one case it was ‘26, but all the
other samples contained amounts varying from *12 to *25 per cent.
of manganese. In the statement of 'analysis the manganese is
entered as manganous oxide. It may be that some part of
the manganese exists as dioxide, which I have at least once found in
an Indian soil, but the amount of dioxide is certainly not great,and in
the presence of organic matters such small quantities are difficult or
impassible to detect.

Xime,—The proportion of lime variesin the samples cons:dcmb]y
not only in its total amount, but also in the condition in which it
exists,

With one excepuon it exists m pan as catbonate and in part as
silicate. In those samples in which there is 2 per cent. or more
CaQ, the greater pari is catbonate ; where, however, the total amount
of lime s less than about 2 per cent,, the greater part exists as silicate,
They generally contsin from 2 up to 4 or 5 per cent,

Magnesia,~The amount of magnesia is high inall samples, and
varies from 1°3 to as much as 3°1 per cent. In two samples there is
appreciably less than 3 per cent,, and three in which itis more than
2} per cent,, namely, 26, 27 and 3'03 in the remainder of the
samples the variation falls between the limits of z to 2} per cent.

Atkalis.—~The alkalis vary very considerably, the lowest proport'on
being ‘15 per cent, the highest 2'43 per cent. The amountis,
however, in the majority of sumples unusmally large. In those

samples in which the potash was separately determined, 1t was present
S, 2260 a.
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in ample amount for all agncultural purposes and above what 18
generally found. .
Phosphoric ackd.—The amount of this valuable plant food is
small in neacly all cases. One sample contaned 19 and another
‘23 per cent, but in all the remander the propostion fell below
t per ceat., and sn many cases much below this figure
Carbonic acid.—The carbonic acid exists 1n combination with
the Jime, and vanies to a_ greater exient even than does that consti-
tuent. App ly the carb of hme aggl together fml
only as deds of kankar, but also as quite small lumps of this material.
At any rate many of these soils contain small round bits of damkar
about the size of mustard seed.

Sulphuric acid.—~Nost of the samples d no sulph

s

(. V. Leather] ] SOILS.

Phosphorfe
low

Kanker
commonly
presnt.

Generally no

and in no case was the amount anything appreciable.

Nitrogen,—The amount of nitrogen is vesy small, 5 15 common
to Indian soils generally. The smallest amount 15 '012 per cent,, the
highest o0 per cent.

13. Organfomatter andcombined water,~Theloss in weight
which soils ex when beated moderately is ioned by the
combustion of the orgamc substances, the expulsion of water
chemically united with the minerals of the soil, and possibly = litle
carbonic acid from the calcium carbonate ; this latter, howezer, does
pot form any material part of the loss, It would of course be
mnteresting to know the amount of organic carbon present apart from
the * cambined water *, but this had 1o be left undene. A conclusion
may heless be drawn g its amount  The proportion
of “organic matter and combined water” is higher than in most
Indian soils,

Among the soils representing the Indo-Gangetic Allavium, one
from Changa Manga contained 8442, and the calcarecus soil from
Partabgarh 7'32 per cent., but in these the loss was principally due
o organtc matter. Two of the clays suffered about 6 per cent, of
loss on heating, which was probably mainly due to combined water,
Among the laterite soils, Nos 284, 255 and 358 suffered considerable
loss on heating, principally owing to the presence of large amounts

Littls
Nitrogen,

Loss o;‘
welgmw en’
urnt,

Ottier classe
rualy love "
Teis then

it

of limonite Shich gives up its one molecule of nater when heated,

S. 2260 a.
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Among the red soils from Madras one sample suffered a loss of
7'4 per cent., due principally to combined water. G lly, h

these three types of soils suffered very copsiderably less loss on
heating than did the’ regur soils, .

On the other hand, when these latter are heated, the loss is almost
uniformly high, but there are no indications of any particularly large
amount of orgamc matter. They simply change colour from black
to a dark brown. lfa soil contain any notable quantity of humus,
its ion can be kably observed.

The proportion of nitrogen is as low in most of these rzgur soils as
in other soils which lose only % or } as muck when heated. Thus
the pitrogen indicates a low proportion of organic matter

Thirdly the manner 10 which these regnr soils contract on dymg

indicates 2 high proportion of hydrated ferric oxide or alumina, and
either of these compounds would lose the water of “hydration*’ on
being heated. The amount of combined water then must be neces.
sarily much higher in these soils than in ordinary ones. A further
point may be referred to, namely, that soils, whether in India or else-
where, which contain a high proportion of organic matter, possess a
peculiatly dark brown app approaching black, but neverthe.
less quite different from the colour of regur. Thus itappears certain
that the greater part of the loss which these regur soils experience
when heated 15 due to expulsion of combined water, and that there is
as little organic matter in them as in most other descriptions of
Indian soils,

14. Reference may also be suitably made in this place to the
question of the fenility of regur. At page 412 of the Geslogy of
India it is stated that * the fertility of this soil is so great that some of
the black soil plains are said to have produced crops for 2,000 years
without manure, without having been left fallow, and without irriga.
tion,” Asto the period named, 1 do not suppose that Mr. Oldham,
when reproducing this d there was fici
evidence to prove that the history of any field is 50 accurately known
that its agricultaral trextment can be traced for even as many hundreds
of years. But still there is a general beliel that these soils are
immensely fertle. As to the ongin of such a belief, it seems to me
that it is due possibly to the fact that the regur is usually a more

fenle soil than those others which frequently adjoin it, such as the

S, 2260 a.
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red soils, which are certainly in many cases light gravelly soils, with
tock not far from the susface. The power which regur has of retain.
ing moisture is so great, that on this account alone it possesses an
advantage over these gravelly red and brown soils situated within the
same region a3 the regur.

‘Then again one of the results of the strongly contracting power of
regur is not only that it forms deep and wide fissuzes in the land, but
also the surface literally crumbles to a coarse powder, and a part of
this is annuslly carried by the agricultural implements, the fakkar
for example,into the fissures, and consequently there i constantly
going on an inversion of the soil, and what has been subsoil comes
to the surface.

These two propertics must naturally assist in helping the soil to
produce crops. But so far from it being the case that regur is
inordinately rich, it has been pointed out that, in the matter of phos.
phoric acid and nitrogen, it is very poor indeed, and if other Indian
soils are 2s poor or even poofer in these particulars than regur, one
cannot for a moment call it a soil of inexhaustible ferulity.

Effest of the
fetares,

The ontturn of crops too at the Nagpur Farm on unmanured land Bxperiencoat

18 lower than on similar unmanured land of the Gangetic alluvium.

15. Inthe Geology of Jndia (2nd edition), page 11, several analy- 0.1;:_"1';1:.“';"1:&'
of Regur,

ses of black sails are given, The one made by Dr, Macleod (if even
approximately correct) is of a sail very different not only to the sam.
ples which I have examined, but also to those the aralyses of which
are published in the same place. The seven other analyses by
Mr. Tween are in some respects in fairly close agreement with
mine. The undried soil was employed, and, if the hanically con-
tained water (7 to 10 per cent.) be withdrawn from the analyses ang
the remaining items calenlated for 100 per cent, the figures would
become comparable with mine. The silica varies between the same
limits as it did in my samples. The iron and alumina fzken fogether
are also present in similar amount; but whilst in most of the sxmples
which I analysed there was rather more alumine than {ron, jp
Mr, Tween's analyses there is more iron than alumina in the soils
from Seoni and Indore, the other two containing reverse propostions.
The proportion of caleium carbonate too is similar. Mr, Tween Jeft

magnesa, alkalis, and phosphoric acid endetermined. Tke amount
entered as " organic matter” must have been determined by heating

S. 2260 a,
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the soil, since there 1s no other method available, and thus the com-
bined water is included ; this stem also agrees with what I found.
1 have thought it desirable to go into these analyses somewhat in
detail, because on their evidence it has been assumed that * there
appears always to be a considerable quantity of organic matter
combined. The black colout appears to be due either to the carbo-
naceous elements of the soil or to organic salts of won”.  As to there
being any inordinate amount of organic matter in black soil, I have
already shown that there 1s no evidence in suppor/ of such a conclu-
sion, but rather much which is antagonistic to it.  The second of the
above assumptions, namely, that the colour 13 due to the presence of
“organic salts of iron”, is onme difficult to discuss. It was once
suggested 1o me that the black colour of regur was due to the pre-
sence of some plant which produced a dje from the rootl Sucha
plant has never, so far as I am aware, been found anywhere.
Supposing, however, that such had happened, 1t 1s true that a quan-
tity, so small as not to matenally increase the proportion of * orgenic
matter”, might have produced the result. But not only 13 this a mere
assumption, there 13, in addition, much evidence of a conflicting nature,
It is well to bear in mind that these regur soils have two peculiar-
ities : the one being the colour, slaty-black to very™dark brown-
black, the other, the unusual degree to which they contract on drying.
The colour of the land frequently varies mote or less ; sometimes it
appears quite grey, but this is obviously produced by the p
of kankar ; sometimes it appears drown on the sides of cuttings.
But T am convinced that there s some constant ingredient of these
soils which st either black or slatyblack. It may be that the black
colonred ingredient and the ingredient which causes the strang cone
waction on drymg are identical; it is much more probable that
they ate mol. Now, referring to the possible presence of * organic
salts of iron ', it must be remembered that at the high temperatare
(often 50’—6::s C. or 120°—140° F.) to which the surface so:lis sub-
jected in India during Jong months each year, oxidation must be rapid,
and doubtless is so, and one cannot imagine any organic salt of iron
ini idised for g i under such ¢frc
Agsin, supposing some particular plant were constantly producing
a dark colouted material, how comes it to do o only in 2he soil

which contracts so peculiagly ? Qur hnowledge of plants is that they

S 2260 a.
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do #of exclusively grow on some particular soill.  Thus it 15 difficult
to conceive that the colour is due to orgamc matter at all,

At page 414 of the Geology of India reference is made to
Mr Blanford s paper (Memorrs IT', ) 1n which he states that he found
regur being formed in lagoons by the sea  In 2 foot-note at page 135
of Memorrs IV (2) Dr King states that the “regur * described by
Blanford was not true regur.

Agaimn, in the same paragraph of the Geology of India, seference is
made to Mr. Blanford’s paper (Records PIII.), in which he points
out the sumilarity between the mud at the mouth of the Tapt: and the
regur of the neighbouring country, and for geological reasons assumes
that the former 15 now being formed, and that the latter was origm-
ally formed dy #he sea. 1 hate also seen the same country, and
I must say that 1t appeared to me that the black mud at Surat was
simply the silt brought down by the Tapti from the neighbouring frue
regur.  ‘The flow of the river :s stopped at Surat by the tide, and the
mud has an opportunity to deposit itself,

Messrs. King and Foote concluded that regur was formed in
marshes ; that the now high lying regur was originally submerged,
Here again this seems to be 2 conclusion not warranted by facts. [y
is troe that the mud of marshes i Europe or ;iils in Indias is
usually dark coloured, a colour due in many cases to organic matter
and sometimes to ferrous ox:de, or again to the clay being self grey
coloured, but unless due to ferrous iron, the organic matter of
marshy land produces a soil of a much lighter brown colour than any
true regur ; the presence of free ferrous oxide is quite out of the
question ; and lastly the clayey deposits usually formed in shils never
has the same black colour nor the extremely high contraction which
regur possesses,

16. In my opinion one mus/ come to the conclusion that the colour
of regur is nof due to organic matter. It 13 much more probable that
regur has been formed from some particular rock which, on decome
posiuon, forms not only a highly argillaceous soi), but also during
disintegration liberates a black or very dark coloured mineral, Many
geologists have contended that regur is the product of the decom-
position of trap rocks. Ofdham (page 413, Geology of Indiz) says
this view cannot be mamtained because (1) “basalt genenlly decom.

Geologists”
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poses into areddish soil quite different from regur in character, »
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impregnation of organic matter, 15 the most probable theory, One
must of course admit that basalt /s decomposing, at least in places,
into a red soil, and what is still more puzzling is the fact that, whilst
one finds this the case on the steep slopes of the hill-sides, it is just
88 to find that fmmediately at the foot of these same slopes
comesthe true regur. Another point may advisedly be borne in mind,
namely, it appsars to be admitted that some of the lafers/e has been
formed from trap. It is clear that some trap is decomposing into a
red soil entirely different from laterite, and consequently if trap can
produce two soils 5o diffeent as thess, why should not some descrip-
tions of trap produce the regur,

17. I have referred to this subject somewhat at length principally
because I beliese there is no reason for assuming the colour of regur
1o be due to organic matter ; that on the contrary there is every reason
for assuming such to be impossible. Not only is the amount of
orgamic matter in regur always small, but inno soils from the plasns
of Indu which have been regularly exposed to the sun's influrnce for
a considerable time have 1 found even what isin Eusope generally
considered an ordmary amount of bumus.

One soil from Oudh, which until recently was annually sub-
merged by the Ganges, and which has now been rechiimed, contained
probably a considerable amouut of organic matter ; the surface soil
from the Changa Manga plantation naturally also contained a good deal
of humus, but these are cases of soils having been regularly placed
under protective circumstances. Again, the coffee soils from the
Sheveroy Hills contained hkewise high proportions of the same
material, but the temperature in that situation is much below what is
common to the plains, and the land is regularly manured and also
protected by the shade of the bushes.

And if the colour of reguris not due to organic matter, it must
be due to the presence of some mineral substance. As a matter of
fact regur does contain & dark coloured mineral which I have reason
10 believe ir peculiar to this soil. 1f regur be doiled with concentrated
sulphuric acid forseveral hours, the insoluble residue is very dark
brown. 1 noticed this peculiarity doring the process of determining
the nitrogen (the first step of which consists in boiling the soil with

concentrated sulphuric acid). 1have bad portions of a number of

. 8, 2260 a. ~
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the Indian soils treated 1n this manner, specially to note
the colour of the silicates insoluble 1n sulphurnic 2c1d, and the follow-
ing are the nofes I made  All were treated in precisely the same way,
namely, 10 grammes of the soil was simply boiled with concentrated
sulphuric acid for several hours.  After cooling water was added and
the sand washed by decantat.on. The colour of the latter was then
noted. In the case of Nos. 329, 330, 332,202, 248, 72, 73, 77, 78, and
249, all good regur soils, the silicates were almost entirely very dark
brown or black coloured, and white silicates could only be seen with
difficulty. Of the soils from the Indo-Gangettc alluvium, the
silicates of the Changa Manga soil were nearly entwely white ; those
of the Burdwan soil were nearly entirely white, but included some
little black silicates, the Babr clay soil contained a good deal of black
silicates ; that of the Dumraon soil was nearly all white, but included
2 little black silicate. Among the latente soils the silicates had the
following colour . No. 282 mostly white, httle black; No 218,
mostly white, some red; No. 280 mostly white, some red , No. 284,
mostly dark zed.  The red colour of these “ silcates " was quite
different from the dark brown of the regur soils, and could not be
for 2 moment mistaken for it. The red sous from Madras
FPresidency yielded silicates of the following colour . Nos. 327 and 291
mostly white, with a Iitle black ; No 74 mostly white with some
red and blach , No. 333 mostly white with some red (hke the
silicates of laterite) ; No, 250 contamned 2 good deal of black, and
No. 331 mostly black Thus, whist some of the other soils con-
tained msoluble silicates of a colour similar to that of the regur soil,
the amount in such cases was always small, whist, o5 aleealy
Observed, the insoluble matter of the regur soils was almost entirely
very dark brown.

It need hardly be pointed out that during the process of Sotlng
the soil with sulphunc acid all ergrmc matter is destroyed, and that
the colour of the resulting * silicates™ cannot be due to organ-c
matter or to ¥ organic salts of 1ron.”

S, 2260 a,

Colonr of
slileates of
farent

Indian solls



The Agricultural
On the Composition of *

ro. 910 Lzo. tzo, Szo. ofe 610, Cr e e e s cumlaay
00,007 00,001 00,00t 00,001 00 001 00,001 00,001 *  aviog
0
9l (2 21§ 2.5 3.8 19.8 g ?!»:EE e PaNqud put PNTL AwediD
858 [TA T Y22 86, 60,8 sz, 0.z . ¢ad)  pow Raoqre)
o, ‘N o, N to. mw 13 [ o Y] pioe sungdieg
go. fo. 61, 207y, zo, o 0, N N R Uy L) ] P u:oivo.r_
.m 9z, Q.1 10, 185, " o ‘m . . . - (oten)

1z th o b1, A . co e s igry) Ping
oS.z S6.10 e pixd 19,2 06,3 0231 N (] uJ. Tl
S 00,z 99 guz 0z, o0t e . . . {0 w))] Jwr]
St. 1Z. oz, Sz, oz 2. 61 N - = {ouy) saugdanyy
0,21~ 9 158 pray gor tg01 [ . s {rorv) |y
82,9 b s e6 Izg 90.9 6o.9 - - (ord} uoi|
ELE2 ] oS.gL 15.69 91.59 374 26,59 £9.2¢ st e+ UpuTs pUTSHENMINOS|
Pacid S6-F1x ¥6e26z 96~28¢ 96088 0028 o5-08%

«Ky009 “2:1018quI0D) un_.un—.:ﬁ.mu.._ *qu[ey, wepEAuRwRIaY ey

aaosiq | caoisig .
"LD1Y1SK YAIVINVNY BuoLvE A04 *1ar8181 VHAQY)Y 11 35374
-R10D | ONIHIEL

C:mﬂb 31108 POIT o s puy
‘I "ON INIKIIVIS

S. 2260 a..

SOILS.

22



23

(F. W. Leather.) J S0ILS.

Lezlger‘

Iodian Soils

== - —mre—mm—r . L mem e — e
to, oo, [gto. [svo, [tto, Isto, jzo.  jofo.  fozo,  fyfo, Yo P valtuy &
J— e | —— a

. o
00,001 | 00,001 | 00,004 00,001 | 00001 | ov.001 | 00 00t { 00,00 viol .
e — 1]
B *(asua
6L.8 £8.5 486 %08 cog K9 ! .:_.__5 4338k paulqua) put KR iy
£5. o, 7.t £8.1 961 i [{Ye3e)) LRI TN
v I LV 0 o yw R 1] piow uoqdjey
So. 9w 80. 80, e N {044 PI3w Dpioydioy)
s0. b, 5 ot |25, I* + (pcren) oy
oS, . vr1 |6z © o+ “(oty) e
617 |6t [Got 9T jSSz T (03N TauZegy
gl |8 [ S6¥ gre eS¢ 0 r {ow) auir
Sz, 92, 2z, 60, ot LR (+1217] aseurdusjy
wwor 086 | il ozot | 1601 .. (to*1v) .é.:__<
oSt | Szar [¥ig 9.9 09 g g9, 0 ¢ orw)
10,29 | 4489 | 8099 6rgg |ty mu.oa 2Tzl | 4t puEl pumsaTyN »532:-
96-LLz | go-glc | 96tSt | o6-6¢z | 96-Lvz | 9b-oR gb-gl | 06-LL | g6-9f | O5-EL | 90zt
pos-qng| ,17% '
soepng [ O S
. “rppuaa | Joqey | rwaq |1adoeses! 3adowses) aped |, .
wey andsey __ﬂm Aﬂ.ﬁu ._n..w_nm o i Rt Rty PN B L L) AveL
LI¥L
e | -sig 12191510 VNISIY "Ly
WaiNay Hva 1I1$ISIQ T0ONEVN R a ,
“vaan) . S ==

“(m8ay) $08 1201 So sjouY
~panujuor—*[]] "ON 1¥INILVI



7 Ae Agricultural

SOILS,

Onthe Compositien of

Correspond-
ence with
Mr. Oldham

18. After obtaining the results here detailed regarding the compo-
sition of the regur solls, 1 submitted a copy to the Director of the
Geological Survey, and Iadd here copies of Mr. Oldham's letter
onthe subject and my reply.

Copy of a Dimivofficial letter dated grd September 1897, from Mr, Oldham fo
Dr. J. W, Leather.

“Ireturn herewith the extract from your report on regur with
thanks for the favour of being enabled to seeit. I trust you will
arrange that we are supplied with a copy when printed. As regards
your ideas, it is of course impossible to judge fully from a mere extract.
To take one peint only, I think, from what I have seen, that the datk
colour 1¢ not due to humus, but an important element in deciding
this is the determination of the amount of organic carbon in the
soil, From the extract you send it would seem thatthis was not
determined, but this is probably in another part of the report.

The following points, however, struck me i—

(1) Wah a single exception, none of your samples came from the
typleal zegur areas of the Deccan trap plateau in Bombay, Berar and
Malwa., The one exception, the sample from Nagpur, is from the
extreme limit of the area. The identity of the Madras cotton eoils
with the true regnr has been doubted, and as it is to the latter, as
developed in the plateau of the Deccan trap, that the Manual princi-
pally sefers, some of your criticisms are easily explained.

For instance, the divergence you notice between Tween'sanalyses
and yours isdue to this, In the districts where his analyses show
an excess of ison vier alumina, this is, Ishould say, a general feature,
snd is in agtetinent with yout single analysis—Nagpur,~from the
same region.  The Madras cotton soil I would expect to contain Jess
won af they agree with the other in mode of origin.

‘Ibe remark in the Manual about the fenility of the soil has
special reference to the region from which you have no tamples, 1
think it is probable that the general impression which it records is
explicable as you explair it, but there can be no doubt of the general
idea as 10 the fentiluy of the soil, an idea which is crystallised in the
term Nalwa, applied to the great spread of it north of the Nerbade.

(2) Though Ithunk it probable that the dark colour is not dee
,to bumus, it might yet be due to organic matter, as organic acids

in combination with ferzous takts give dark-coloured compoands— -
S. 22603,
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nsturally contain ferrous compounds.

(3) The concluding part of your extract is, I must confess, in-
explicable to me, for I know of no dark-coloured silicate whose
gpecific gravily is less than any white sihcate, and unless our
accepted ideas of chemical and physical constitution are erroneous,
do ot see how such could be the case 1t seems clear that the
particles with which you were dealing could not be silicates, or there
must be a slip in your agcount and you have inverted the behaviour
of the black and white parucles

These are the three principal points which struck me in read-
ing your mote, which 15 very interesting, but I mustregarditasa
matter of regret that the absence of specimens from the great and
typical™area of Berar and Malwa make the report inconclusive, as it
deals exclusively with soils which have only been classed with the true
cotton soil on the ground of superficial resemblance. Some of these
are certainly of a different origin, and apparently quite different in their
characters too, and all of them are only to be doubtfully related to the
trué cotton soil, from which they differ in chemical compostion—very
probably also in origin ”

Copy of @ demseofficsal letter No 159, dated 21st September 1897, from
Dr.d. W. Leather ¢o R, D, Oldham, Esq., Calcutta.

“Thank you for your demu-official of 37d instant.

Doubtless 1t would have been an advantage to haveanalysed more
samples of regur trom the Central Provinces and Berars, but still [
have seen these regur plains, as well as those 1n Madras, and so faras
one can judge by appearances only, there are no particular differences
between them, Regur seems to be a soil which is so characteristically
different from an) other sort of soi, that even when impure, such as
when it is merging into another soil on its margin, one cannot bave any
doubtas to whether a partis regur ornot. Butthe samples which I ana-
Iysed were, so far as I could judge, pure regur,  Inany casethe mere
vapsuon in the relative proportions of iron and alumina can kardly
affect the principal question at issue.  For i_nmnce, it may be that in
one large ares, there is more iron than alumira, in anotker the reverss

proportions, I do not see how it can be suggested that the regur in
Madsss is essentially different from thst in the Central Provinces gnd

S. 2260 a,
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Berar or Malwa, when the principal physical features of the two are
identicall

2. I notice that you still think it possible that the black colour is
due to the presence of “ orgame salts of won.”  Weil, I canonly point
out, as T have done in my report, that in my opinion no such com-
pounds could exist under the influences of an Indian climate, The
example which you give, namely, /nk, would become rapidly oxi-
dised

3. Then about the dark-coloured matenal which 1 have spoken of as
a “silicate.” There can be no doubt of its existence, and inanother
expeniment which I made, 1 again found twhie stheates sink m a
dense hiquid, whilst the dark-coloured material remained floatng, I
was of course very much surprised at this, for I naturally expected the
black stuff to be the denser.

But apart from this, the maost important feature s the fact thatthese
regur solls, on beng boiled for some hours with concentrated sulphu-
ne acid, remain almost entirely black, whereas all ordinary soils
become white with such treatment. The black colour cannot of course
be due to carbon.”

19. One of the first experiments,which Imade with the siliceous
residue.of these regur soils, obtained, as already detailed, by the
action of concentrated sulphuric acid, was to ry to separate the black
material from the white.

The method by which such a separation may be cflected is briefly
as follows. A strong solution of some beavy metsllic salt is made
which has a greater specific gravity than the silicates concerned,
There are several solutions which may be prepared for this purpese.
The one which 1 emplojed was prepared by dissohing
iodide 1n a solution of potassium iodide. This had a specific gravity ~
of 2:526 at 20C.. Most of the siliceous residue from regnr floated

on the surface of this liquid; that nhich sank was white, By cau-
tiously adding small quantitics of water, or better, of a solation of
potassium fodsde, the solution becomes less dense, and when a certain
point is reached, the densest (specifically heaviest) matter, which had
been fioating, sinks. I naterally expected that the dlack material
would prove denser than the white, and I was much sorprised to find
that the reverse 18 the case.

S.2260 &
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Several experiments have been carried out with the mixed siliceous | yy pxpert-
ments

matter of & number of these regur soils, and the result has proved to
be uniformly the same In every case the densest matenal was
white and this sapk first,

By carrying out the method of separation 1n careful steps, the
siliceous matters were separated into half a dozen portions, ail of
which had d d In the two q ive sep
which are detailed below, the first fraction was nearly white, the second
grey, the third, fourth and fifth neatly quite black, and then curiously
the last or lightest portion was lighter coloured.

The weights of the matenials thus obtained were as follows —

First experiment.-—From 2,200 grammes of the silicates, *558 gram«
mes (white); 'o30 (nearly white) ; 359 (dark coloured); 616 (very
datk coloured) ; -o85 ( hat hghter coloured); "52z (grey) were
obtained.

Second  emperiment—From 25'8¢7 grammes of scates the
lowing £ were ob d, 345z (white); 2:182 (nealy
white) ; 1'333 (grey); 1 656 (nearly black) ; 6:765 (blackest); 5425
(dark grey); 5'084 grammes (light grey).

The black matenal was now subjected to the following further
tests.—

(a) Under the microscope 1t prosed to be by no means all
black, but the particles consisted of apparently siitcate
with 2 ted and 2 black substance fused to them. The
quantity of black particles was not by any means so large
as one would have expected from the colour of the
substance as a whole. DBut ass well hnown, 1t does not
require a very large proportion of a black material, when
mixed with a white one, to render the whole quite black
to the naked eje,

(5) On igniting the black siliccous material 1t became red.
Under the microscope it was observahle that the black
particles had disappeared.

() Ontreating the black material with concentrated hydrochlonc
atd ot 100° C. for an hour of s¢, a centain amount of iron

15 dissolved, but the colovr of the whole remains yp.
changed, Under the microscope it appeared that the
black particles remained, but the red particles had dimip.

1shed greatly.
S. 2260 a.
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(d) 1 the black material be first ignited and then treated with
concentrated hydrochloric acid at 100° C,, practically just
the same amount of iron becomes dissolied as was the
case with the unburnt black siliceous matter, but whilst
the latter remained black, this burnt material became
qmte white. Under the microscops no red or black
particles could now be seen.

There cah be little doubt that the black parucles are either volatile
or osidisable, but it is doubtfu) whether they contain any iron at all.
The iron which the black uliceous matter gives vp on_treatment
with hydrochlone acid, both before and after ignition, is doubtless
also an adhering constituent of it. I have not had an opportunity of
carrying the investigabon any fusther. It s possible that the black
particles consist of graphite, fused on to the silicates, but this will
fequire to be proved.

These experiments had not been completed when Mr. Oldham saw
my manuseript, and they will explain probably thatat is quite possible
for the dark-coloured sliceous matter to have a less density than
the white At any rate, there is not the least doubt that the black
paruicles are n part composed of silica, and also that they have a less
density than the white, Otherwise the latter could not have sunk
first in the separating fuid.

OTHER 4 BLACK # SOILS.

20. Among the samples of soil which Ifhave received from Madras
are three or four which are either descnbed as * Black Loams” or
have & similanity in colour to the regur, but which are certainly not
pure regur,  They vary much in camposition and appearance, The
analyses are set out in Statement No. IV,

No 79-96 is described a8 ¢ regur loam ; locally known as Pats®
ptannu which is fally preferred for the cultivation of tobacco and
chillies. It s from this sort of soil that saltpetre is manufactured.”

Regarding this remark, I must say that the sample contained no
trate of nitrates, and, as will be evident from the analysis, there was
very little nitrogen init at all. Itis s very dark-coloured sandy
soil contalning sbout 1 per cent. of caleiom carbonste, much less
fron and alumira and magnesia than regur; the amount lost on

s. 22_60 a.
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heating is also very small, and indeed is a very poor soil m every
respect pting in that of phosphoric acid, of which the proportion
ia high.
1t is not particularly surprising that no mtrates were present,
because I imagine that the remark applies not so much to the par.
ticular land from which the specimen was selected, as to the fact
that nitrates are found in similar soil #n another situation. But it
1s somewhat surprising that it should be described as a good soil for
the cultivation of chillies and tobacco, since land which is retained
for the growth of these crops is usually kept 1n good “heart” by
liberal allowances of manure. The assessment 1s entered as R1-0-0
which is low, and one must assume that this parficular field is not
utilised for the purpose in question, but rather that similar land of
other fields are kept forit
No. 328-96 is described as “black loam (called 2iakkali pottal);

it conserves moisture very well.  The soil was whitish on the surface,
Cotton thrives on it * It is a grey sandy soil containing very little
organic matter and nitrogen and phosphoric acid, and one would
not have expected 1t to “ conserve mosture weli *

No. 251-6 18 descnibed as 8 “red loam; hard and ssline and
grey coloured ; requires hight and frequent showers; called locally
Tella datiu nela” The term “red” is doubtless a clerical error.
It is & grey soil full of fine kankar and pieces of rock, but having
also something of the appearance of regur. Indeed the analysis
indicates this, the silicates are low, the iron and alemina high—the
proportion of carbonate of ime high (the carbonte acid is equivalent
to 6°90 per cent.), the high magnesia, with atkalis and phosphoric
acid, loss on heating and nitrogen, all in similar proportion to that
in regur, in shorta composition which could not by itself be dis.
tinguished from a good regur. It is probable that this is & trae
regur containing enough Xankar and coarse rock to give it the tex.
ture of a loam rather than a good * black cotton soil.”

No. 75-96 described &s *regur clay, locally known as Ferrg
masaka.” The sofl had a dark brown colour and differed some.
what in appearance from ttue regur, though donbtless there way
some regur init. It has nevertheless a geners! comp similay

to regur, and a very fair proportion of phospheric acid.
S. 2260 a
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1
THL RED SOILS O MADRAS. !
21, Several samples of soil of a distinctly 1ed colour have been
sent from Madras, and their composition 1s exhibited 1n the accom-
panying Statement No, V.
In the “ Geology of India,” (2nd Edmon), page 410, the red soils
- of India are thus referred to —*“The somewhat ferrugmous soils
common on the surface of many Indun rocks, and especially of the
for would probably never have d much
attention, but for the contrast they present in appearance to the black )
soil, They have only been noticed as a rule 1n papers relating to the ‘
black soil country i the Western and Southern portions of the !
Pemnsula, The commonest form of red soil 1s a sandy clay, coloured
by won peroxide, and either derived from the rock ez &7 or from the
same products of decomposition washed to a lower elevation by ran. |
The term 15, however, used ma very vague sense, apparently fo
disungmsh such sofs asare not black, and hence many alluvial |
soils may be comprehended under the general term, In very many
cases, too, 1t appears to have been applied in Southern India to thick
alluval beds of sand or sandy clays, which are in fact ordinary river
or ran wash deposits,”  Doubtless these remarks had no reference to
laterite soils, which are not only frequently red, butalso of peculiar Bright red
appearance  But in addition there are also unquestionably soils of | colours
such a bright red colour that they could not for a moment be con

fused with any alluvium  The first six soils in the Statement are of
this colour.

No. 291-94 was a brick-red gravelly soil with the ro
the surface. & ! ek ey neat °°r‘§ﬂ§§f’.‘§'

No. 327-96 is described 2s a * Red loam ; red sandy soil.  The
plant called in Tamil Alelagapundu, resembling chillies, is a common
weed on this seil It is said to be intoxiecating tocattle,”

No. 250-96 1s described as “ Red sand, called locally Ferra nelq ;
needs frequent and copions rainfall for the successful cultivation of
crops. ”

No 333-96 “ Red sand ; wild indigo grows loxcrantly on the
soil.  The soul is not far from a kill.”

No. 375-96, “ Red sand; overhiesa bed of grarvel ata depth of

2 to 3 feet; is poor ; calledin Tamil potsal; Cholur and Samai

S. 2260 4
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(Panicum miliare) are the chief crops; natural herbage scanty;
b bat hard and compact in dry weather, unlike most
sandy soils, and in that condition emits a peculiar hollow sound when
dug with the mamooty, This soil is infested with white-ants, every
stalk of the stubble of the last cholum crop being covered with ant
hills.”

No. 379-96 “ Red sand, similar to No. 378, but does not become
30 hard when dry, nor is it so infested with white-ants, - natural her-
bage good. Considered fit for ground-nuts.  Ragsi does not thrive
on this soil.

It will be observed that five of these soils contain higher pro-
portions of fron and alomina than is common to “ sandy " soils. The
amount of organic matter and nitrogen is also very small, the lime is
only very moderate in amount, and the phosphoric acid is distinctly
low.

No, 74-96is descnibed as a * Red loam, locally called Garuva.
Average depth of soil 15 2 feet.”

Although this roil contains about as much iron as some of the
others of this class, the proportion of alumina ig very small, Gene-
rally regarding these soils it will be seen that the amsunt of limeis
small or only moderate, the magnesia is not high and the phosphoric
acid is uniformly low. On the other band, the proportion of ferric
oxide and alumina is nsually high. Indeed their composition isin
many respects very similar to the, laterite so“ﬂs {para. 21}, the chief
feature of dissimilacity being in the respective proportions of phos-
phoric acid.  Whilst the laterite soils contained very varyingamounts
of this valuable plant food, 1ts proportion in these red soils was vety
uniform, the extreme vasiation being between *ag and *0) per cent.

S, 2260 a.
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LATERITE SOILS.

22, Inthe accompanying Statement No. V1, are set out the analyses
of a number of soils which have been named as “laterite” by the
senders,

When summing up the evidence as to the origin of laterite
Mr. Oldham (Grology of India, page 385) writes: “ From what has

Qeiginof | gone before it will be seen that the subject of the origin of laterite is
uneertain.

Deseription
of aamples

still wrapt in obscunty. None of the various hypotheses that have been
propounded is complettly satisfactory, nor is it possible to come to
any final conclusion till an agreement is come to as tothe meaning of
the word laterite "

If then 1t 1s difficult for the Geologst to decide what is “Jaterite,”
it becomes practically impossible for the agriculturist to say what is
a * laterite soil.”

Those * laterite soils,” that is, soil lying on or adjacent to what
had every appearance of being latetite rock, which I have seen, had
all a bnght red appearance when dry ; but as will be seen when dis~
cussing the analyses of the samples which I have examined, some
at least of these are probably not true laterite.

23, The following are the descriptions of the solls:—

No 218-96 is the surface soil of a field at Saidapet, Madras, The
soil consisted of a coarse brick-red gravel. It will be observed that
that there is practically no lime, no phosphoric acid, and a very small
proportion of nilrogen.

Nos, 280-96 to 283-96 —These four samples, two of surface and
two of sub-soil were sent by the Deputy Commissioner of Hazaribagh-
When sending them he worte: “1 have the honour to submit two
samples of latente soil, or the nearest approach tot, since laterite soil
cannot be found in this chstrict,”” )

All the samples were, howeser, of a bright red sail.  They contain
comparatvely much manganese, and more lime than any of the other
laterite soils examined, though for agricultural soils they are not by
any means too well off in this panicular. The amount of phosphoric
acd 1s very low, being less than 3= = per cent, in three of them, The
proportion of nitrogen, though hlgher than in some of the other

1

latente soils, 13, heless, Jow from the agri ] point of view.
S. 2260 a.
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Nos. 284 and 285-96.—These two, a snrface and & sub-soil, were
received from the Deputy Commissioner of Lohardaga and were
selected by the District Engineer, who wrote: * The accompanying
specimens, I beheve, are of the laterite soil of this district or a fair
representative of it. As far 8s I have seen, the soil is not a compact
wass, but loose and gravelly, that is a mixture of pebbles of various
sizes and dust; sometimes there are compact blocks mixed with the
gravel; a specimen of & block is herewith submitted. As a rule these
pebbles appear to be partially fused and at places there are fragments
of quartz and (rarely) other rocks mixed withthem. Three specimens
are sent herewith.—1s7, surface soil taken within 12 inches depth
(No. 284-96); 2nd, sub-soil 12 to 24 inches m depth (No. 285-96)
3rd, a compact block found mised with the Joose soil (notanalysed). ”

The reference to the pebbles appearing partially fused is an indica-
tion that this is = true laterite gravel, the * fused” appearance being
due to a crust of limonite in them, The analyses indicate that both
the surface and sub-soi} are so nich in iron that they might with more
propriety almost be called ron ores.

The amount of nlumma,ﬁmugh higher than in the alluvial soils of
India, 1s not more than in the other faferite soils here referred to.

The proporti of lime and are low, so also is the
nitrogen. The loss on heatingis naturally high, owing to the high
proportion of hydrated peroxide of iron  The phosphoric acid is quite
upusually high in comparison with other Indizn soils,

No, 358-96 is a surface soil sent by the Depnty Commissioner of
Singbhum and described as latetite  Italso contaned a very high
proportion of ion and is doubtless of latentic ongin  The sub-soil
which was pink, had the general appearance of laterite  This soilalso
contains very little lime and magnesia, and the amount of phosphoric
acid is s small as in many other Indian soils

Nos. 360-96 to 367-96 were eight samples of soil, four surfaceand
four sub-soil, sentby the Deputy Commissioner of Manbbhum District,
Chota Nagpur.  Only the surface soils were anslysed.

Nos, 360 and 361 are descnbed as * Purnlia™ land (high land),
the former being the surface 8 inches, the latter the sub.soal. It is of

a “sandy and gravelly nature,” The surface soil, analysis of whichis

35
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gnen consisted of =z soft drab soil, more like allmjam than anythirg
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else ; the “ sub-soil ” simply consisted of pieces of quartz with ferru-
ginous veins here and there, and had no simlarity to the laterite which
T have seen at Madras and the Deccan, The composition of the sur-
face soil is merely such as one would expect any alluvium to have and
is devoid of striking peculiarities, -

Nos. 362 and 363 are the surface g inches, and sub-soil of what is
described as Bengabara fand (high land). ¢ The land is of a sandy
and gravelly nature.” The surface soil g inches, Na. 362, was similar
in appearance and colour to No. 360. 1ts composition is similar to
No. 360 in most respects, but the proportion of phosphoric acid is
higher and it contains more nitrogen. The sub-soil (not" analysed)
was a grey lumpy earth with some hittle pieces of rock intermixed.

Nos 364 and 365 are described as * Simalia fand (high land).”
“The land is a sandy and gravelly high land almost free from grass
and other weeds” No. 364, the surface ¢ inches, was a brown soil ;
the sub-s0it No. 365 was apparently laterite rock.

Nos. 366 and 367 are the surface 12 ” and the sub-soil of what is
desctibed as Raghunathpur (high land) «amisture of mud, sand and
gravel.” The surface soil was simil#r to No. 364 in appearance,
and the sub-soil consisted of latente rock.

These four surface soils are in most respects similar to one another
n composition, and excepting that Nos. 360 and 36z were more of g
drab colour, whilst 364 and 366 were of a deeper bro“n, they were
similarin appearence.

There 15, moreover, nothing in their appearance or composition
which is similar to the other “‘laterite” soils here described, and had
1t not been for the fact that laterite rock underlies two of them near
the surface I should have assumed that they had no connection with
faterite at all. Under the circumstances all that one can doisto
pomnt out the dissimilarity.

The other eight samples are probably true representatives of the
latente soils, and the hat wide variations in their compos.
tion, especially in the proportion of iron, illustrates o feature
that one might have predicted, for 2 yock which itself contains
hydrated peroxide of ifon (if indeed it does not actually owe its
origin to the presence or formation of this substance) might
nsturally be expected to lose larger or smaller amounts of it during

its decay, the less soluble silicates being left behind. As will be
S. 2260 a.
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seen, the amount of ferric oxide varies from 4 up to as muchas
48 per cent., The amount of manganese appears to be some-
times higher than in soils generally; lime is 1 no case abundant,
and gererally it is deficient. The amount of phosphonc acd
varies preatly, In two of the eight samples 1t is unusually high for
Indian soils, but in four it 1s very deficient, and 1n the others the
amount is lower than one might wish. Lastly, there is in no sample
any large amount of organic matter or nitrogen, though in some of
the samples the latter is present to the same extent as itisin
regur,

S, 2260 a.
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COFFEE SOILS

24 Theaccompanying Statement No. VII exmbits the composition
of some soils from a coffce estate in the Sheveroys, Madras, which
Mr. C. G Léchler very kindly sent me from his Brooklyn Estate
It will be observed that one 1s of newly broken up jungle land, one
from land which had borne coffee for two years, two of land which had
been under coffee for tnelve years, and two which had borne the crop
for forty years

In physical appearance these soils were all similar, consisting of
a nice open soil with a good admuxture of organic matter. And, as
might be expected, they are, 1 general composition, alike, The
amount of iron and alumina, espectally the latter, 15 unusually high
(they are 1n no sense clays), the amount of Lime sery low, alkalis
only 1n moderate amount.

In the matter of the important plant foods, organic matter and
nitrogen, and ‘phosphoric acid they are well supplied. Moreover, com.
panng the soils, which had been many years under coffee, with the
newly broken jungle land, it will be seen that the soil has not suffered
any very sentous loss by the process. They all contain somewhat
less phosphonic acid and a little less mirogen (in two cases a good
deal less) than the newly broken up jungle, but excepting in the
case of No. 372, which contained only ‘¢5 per cent phosphoric acid,
the differences are not great, especially when 1t is remembered that
the samples are not from one small ares, but from different parts of
the estate, and one cannot of courte assume thit the land was in
each case precisely like No, 371.  Doubtless the fertility of the land
has been maintained by the careful and constant manuring which the
coffee planters provide

Souree.

Appearance.

Composition,

S. 2260 2.
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46 The Agricultural
SOILS. . On the Compesition of
SrateMent No. X. T
Comporition of other Tea Garden Soils. @~
12 (14) )
Tecﬁa %oxl Teela Soil,
. from North | Centrat (w9}
Cacharhad | Cachar, | Darjeohag,
been under | had been” | Kurseong
for under tea. District,
sevecal | for several
years years,
Organic matter and combined watee . . 266 378 1528
Sandand slicates . . . . . 9217 8963 7021
Solublesmca . o . .o ot 2
ime . . . . . trace ‘o6 "25
Magnesia o . . Do 21 trace
Potash . . N A ‘20 2t 250
Seda . . 4 . . P L
Manganese PO .o “o6 “t3
Oxideoflton . .« . . . . 209 3126 597
Alymina - . . . . . 273 2'37 927
Phosphoricacd ¢« . . . . . 04 20 w27
Sulphunc acid . . . . . . trace trace
TotaL .| 10000 99'86 10000
Nitrogen equal to Ammonia .~ . o063 124 ‘835
s

No. 14, “A soil from Central Cachar, very finely divided
ferrnginous sandy soil from an old ¢/ which had been under tea
for several years and was similar in character to No. 12.” i

No. 19. “Asoil from the Kurseong District, dark in colour
very hygroscopic, containing much potash.mica, and fragments of
easily disintegrating micaceous rock " '

28. Tt would appear that the soils of the Tea-Gardens vary very
much in composition and character, as might well be expected from
the fact of their position beng either in the hills or in their imme-~
diate neighbouthood. The two extreme variations are Tepresented
by the 8hil and fela soils. The former ate, especially when first
opened out, peaty, and consequently consist largely of organic .
debris with high proportions of nitrogen. The latter (feelas) are
sandy. Speaking of the former Mr.. Bamber says:—.* Peaty
sails, such as are found in Cachar and Sylhet, but more rarely in )
Assam, have 3 marvellous powet of causing tea to yield rapid and
heavy flushes, but such tea 1s not of very good quality and has

litde or no flavour, But after they have been opened out, drained

S, 2260 a.
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and cultiated for two or three years, the quality of the tea
gradually improves without the quantity decreasing 10 any extent:
When first opened out, these soils are very rank and sour
character, due ta the want of proper oxidation by the air, which
has been prevented by the dense undergrowth of the jungle
excluding the air, and to the presence of an excess of stagnant
water in the soil nself. By the burning of the jungle, when cut,
a large quantity of mineral matter 15 given to the soil in the form
of carbonates, which assist 1n neutrahising the acid humic matters

ined therein, and rendering the sml fit for the growth of
cultivated plants, This change 15 also assisted by the cutting of
deep drains to remove all stagnant water contaming effete and
poisonous matters in solution.

The depth of 44! soils varies from z feet to Ic feet or more,
and usvalfy below them there1s a dense sub-soil of blue clay, the
colour being due partly to certan organic Substances, and parlly
to the presence of the lower oxides of iron, which are distinctly
poisonous to plants, When the soil is not very deep and the roots
of the teaare Iikely 10 penetrate to a sub-soil of the above descrip-
tion, it would be necessary first to dig drans of some depth into
the sub-soif, and so cause aeration and oxidation of the 1on com-
pounds, otherwise when the roots of the plants descended, they
would absorb these poisonous constitwents, which would either
check their growth or kil the plants entirely

Peaty kil soils undergo a great change and loss when under
cultivation, due 10 the combmed action of the air and rain on the
organic mattes, which is rapidly oxidised to carbonic acid, and either
washed away or given into the atmosphere as gas. Owing to this
rapid and serious loss of otganie matter and nutrogen, it is necessary
1o adopt some means of lessening it as much 23 possible, and this
would be best done by limitng the amount of cultwation or hoeing
given throughout the year, It must be remembered that these soils
are already rery hght and porous, and when weli drained admut air
freely into their interior, so that cultivation 15 not so necessary as
when the sol is more compact, and need only be done to bary the
jungle when it attains a size, that would interfere with the growth of
the bushes. By adopting such a system, the amount of organic

Sour at frst,

improvement

Depth.

<« Drainage,

Changed by
cultivation,
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matter decomposed would be almost, if not quite, replaced by that
obtained from the atmosphere by the buried jungle, and deteriora.
tion of the soil would be largely prevented. The well-known
luxuriant growth of tea or other plants on such soils is dueina
great extent to the rapid decomposition of the organic matter, which
affords an abundant supply of carbonic acid for the use of the
growing plant.” . . . ¢ Some 5%¢! soils which have been opened out
andplanted with tea are very heavy in character, being composed -
almost entirely of a stiff blue clay, which at first has a most unpro-
mising appearsnce ; however when deeply drained at close intervals
and thoroughly cuitivated for a year, the character of the surface
soil undergoes a change in appearance and becomes more gritty and
sandy, from the removal of a part of the almost impalpable matter
in the sml.  Ths al in ch; p d dually deeper
into the sub.soil as the drains become more active, until at last the
blue colour almost entirely disappears, having changed to a pale and
gradually deepening yellow.

When this change has taken place, the soil appearsto grow tea
luxuriantly, and such a soil will probably prove far more lasting
than the peaty bkeel soils mentioned above, owing to its retentive
character for the bases liberated by cultivatien‘and exposare of the
soil to the atmosphere, .

The drainage water from most newly opened 5Ails contains much
otide of iron, which 15 present in the soit in the form of the lower
oxide, and which is gradually deposited after exposure to the
atmosphere as the higher or red oxide. It 15 also invariably very
acid, owing to the presence of several organic acids in solution,
which are very detrimental to the healthy growth of tea, and should
be removed by drainage, or neutralised by lime, prior to any bushes
being planted but.

1f this precaution is not taken, it frequently happens that, although
the plants live, their growth is checked for some months until the
necessary changes have taken place, and it will be found that such
plants will never flush or grow as luxuriantly as those which
are planted after the soil has been sweetened by drinage and
cultivation.” )

S, 2260 a.
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29. An application of 2A4i soil as manure to lighter sonn, gy
as the feelas, has proved very beneficial. For instance, 1ALy g
the soil No. 15 (vide Statement No. IX.), Mr, Bamber BEYE e A
dry this soil is richer in plant food than the cattle razreze o1y, et
in this country, and as application as a top-dressing f4e g
very beneficial to tea bushes on worn-out /eelz soils

30 Describing the feelz soils, Mr. Bamber says — Ar.st 4y oop.
of soils on which tea 1s largely grown, are the light seefy 4 o
which tea was first planted when introduced mnto Cachar,

Some of these sois when first cleared must baye tewy i)
nch and strong, from the appearance of the jungle g4 [
growing on uncleared fecl2s at the present time, but ll»ey base
almost every case rapdly detenorated, more from the PrO
removed by wash and heavy ramnfall than from what e !,a,«v,
removed by the tea jiself, N

When protected from direct ramfall by the jungle growmy,, g1,
gradually increased in richness and value fn the same way a4 Ahae
forest soils, Lut after the jungle was cleared away and the ntfse
soil loosened by cultnation, they were washed down frop ﬂ,”
summit and slopes of the feclas. and helped to form and enyicy, [} .
8411 soils Lencath

Attempts have been made with a certain amount of succesy v
prevent this wash by terracing the slopes of the hulls, but in many capay
this was only done, when the best of the soil had been washed
away, and the elfects were not so beneficial as they would have been
had the terraces Leen made when the feelas were first cleagay,
The character of these feele soils does not vary much, being gena.
rally a ight sandy loam, formed from the decomposition of the Iater;
roch beneath, but occasionally the soil rests upon a pebbly be-sou‘
which fact, together with the sharp slopes, males draingge lor;
eacessive, 50 that the bushes are very liable to suffer from droughy,
in any but a very wet season.

In a few instances the base of the frelus is formed of o dense
whitish clay, which yicld a soil very unsuitable for the successfo)
growth of tes, but the outcrop of such a soil is usnally very small in
extent, and beyond its effect on the drainage of the frelzs in which
1t occurs, its presence is of hutle importance.”

y
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31. Regarding the composition of the tea garden soils generally,
it will be observed that they are much better supplied with the plant
foods, phosphoric acid and nitrogen, than are any of the other classes -
of Indian soils which I have examined, excepting in the case of the
Coffee soils from the Sheveroys. X

The soils of the Dooars, as represented by the analyses quoted
in Statement No, VIIL, contain from ‘1 to 35 per cent. of nitrogen;
the proportion of phosphoric acid is somewhat low in certain of them
and varies from "05 to ‘17 per cent. But the Zkee! soils all contain
much higher proportions of these plant foods, The feelz soils seem
to vary a good deal. The soil No. 12 15 undoubtedly poor, but
the other one of this class No. 14 contains a very ample supply of
both phosphoric acid and nitrogen.

The supply of potash in these tea garden soils appears to be
ample, 23 indeed L have found generally in Indian soils.

32 The particular ingredient which seems to be most deficient in
the Assam soils generally 1s lime. Mr, Bamber remarked on this and
set out in & separate statement (No. XI, of this paper) the propor-
tions of lime found in all the soils which he esamined. From this
statement it will be seen how very small is the amount of lime

throughout.
Srarement No. XI,
Proportion of Lime in Tea Garden Soils.

Assim | Cachar, | Kangra, (Darjecliog | Docars. N‘;‘;::
1. . - . trace. ‘48 14
2.0 e " ‘15 ‘30
3. . . " - e
PR " - .
. - . . " ‘19 e o
6. . . . 10 Tt e -
P . 15 2 - "
. . q o ‘o5 = h
|-
Average per cent.
of Lime . 7 06 ‘29 32 23 )

In Appendix 44 of Mr. Bamber’s book the cost of durnt lime is
estimated at Rirz to Rrz8 per 100 maunds, with an additiona!

Rig to R3o for carrizge, to which has to be added the cost of
the earthen jars in which it is packed. One hunded maunds per acre
S, 2260 a,
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would be equivalent to about o 2 per cent of lime in the first foot of ﬁrﬂ;l'“zf

soil, and this would cost abont Ri52  Tobrng about a radical change
in soils which contun <o little lime it 1s probable that 200 maunds
would have to be applied .o as to rwise the percentage 1o about og.
But 1t 35 also probable that waulurn/ hmestone, ground up <o as
to pass through ¥{ inch sieve, would produce the desired eflect, and
the cost of this might be considerably less than the above  Another
point which I do not see noticed 1n Mr. Bamber's book isthe question
whether one could not effect a remedy without the aid of lime,
by burning some of the soil near gardens which require lime, or at
least a free alkalt. The part which the Iime would play i such soils
as those under notice, would be to heep the land “ sweet," t¢, pre-
vent it from becoming sour. In England the process known zs
« pearing and burmng " 1s employed. The surface soil is collected
in heaps, mixed wih fuel and burnt,  The combustion s *“ slow
and the temperature 15 not allowed to nse sufficiently to burn the clay
to brick, but merely high enough to hiberate some of the alkals and
alkaline earths It seems possible that this might be done in the
neighbourhood of gardens, and the burnt earth applied to take the
place of hme,

THE FPOONA (MANJRI) FARM SOIL.

33. Samples of the soil of the field at Manjr: (Poona) which is
devoted to sugarcane, were taken prior to the commencement of the
experiments 1n 1894, and the proportions of mitrogen, phosphoric acid
and potash determined n them. The accompanjing Statement
No. XII sets out the results of those anzlyses

Starexent No. XIL
Analyses of Soils from Manjri, Poena.

Plots Plots

Plots Iots Plct
2and 3 l 5and6

8andg.|13apd iy =2,

i
- Per cent. Per cent

Per centd Per cent. [Per cent.
Total Nitrogen . . ot4 034 “o31 ‘024 038
“Total Phosphonic acid o . 031 02! ‘014 023 016
Avalable Phosphoricacd . ot0 [ ar0 *00§ ‘008 ]| oo
Avmlable Potash « . o| 008 | e8! oo5 09| 018
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Compesition. The proportions of nitrogen and phosphoric acid (total) are low.
The of available phosphoric acid and potash are probably

suflicient for ordinary crops, but they are not high; about one-third of
the total phosphoric acid is readily “ available.”
TNE NAGPUR FARM SOILS.

34. Samples from three plots at this farm were selected in 1896,
and the amounts of the principal plant foods determined in them.

These are set out in Statement No XIII.
Campositlon, The proportion of nurogen 1s slightly higher than that in most

regur soils ; that of /ofal phosphorie acid is about average.

The proportion of avaslable phosphoric acid varies, +In the
surface soil of Plot A-s, which has been regularly manured, there
isa very farr amount, but 1n the surfgce soil of Plots A-8 and A.y
there is very much less. Plot A-8 has been regularly manured by
ploughing 1n a green erop, but it must be recollected that this system of
manuring adds no phosphoric acid to the soil, though one might have

d that this | dure would have ioned an accumulation
l of arailedle phosphoric acid. Plot A-7 has remained unmanured,
l and the low proportion of azarfadle phosphoric acid is readily under-
stood. The amount of azailadle phosphoric acid in the sub-soil of all
the plots is Jow. ¢ . N
‘ The percentage of available potash is fair in all the samples.
SratexesT No, XIIL
Analyses of Soil from the Nagpur L'+ perimental Farm,

-

PLoT A-y Prot AsB.
MANURED WITH | MANURED WiTH

6 TONS OF CATSLE| GREZN HEMP Prot Ag
MAVURE PER PLOVGHED IN UNNANURED,

ACRE PERANNUM | ANNUALLY.

Surface | Sub Sasface | Sub- [Surface| Sub-
s0il soil sail soil soll. soil.

Per cent Per cent[Per cent |[Per cent [Per cent.| Per eent.
Total Nitrogen WA oy ‘033 * ‘050

04, 033 “
Total Prosphotic acid| ‘093 03 0} w058 “0by 054
Available Phosphotic] 022 oo¥ 008 ‘004 007 005
aeid
{Available Potash . [ co2n o0 ) 016 010 012 010
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THE CAWNPUR FARJM SOIL,

35 A number of samples of the surface soil of certain of the
expenmental plots at Cawnpur have been analysed. Statement
No. X1V. sets out the results.

The efiect of the manures has been to matenally raise the pro-
poruion of nitrogen. The proportion of phosphoric acid has not been
generally ncreased. Cf the total phosphonic acid from 3 to s
available, excepting 1n the casc of the two plots which have been
regularly manured with Indigo * Seet.”

The proporlion of available potash s faitly high in most cases.

THE DUMBAON IARM SOIL,

36. When the new Jand at Dumraon was taken up in t8gs,
samples of the surface soil and sub-soil were taken from eight spots,
four in the Northern half and fout in the Southern half, and the
amounts of the principal plant foods determined in each.

A complete analysis of the mixéd surface soil samples, and one
of the mixed sub-soil samples, was also made.

The following Statement No. XV. sets out the results. -

The quality of the land was remarkably aniform, and coincides
generally with soils of the Gangetic allavium. Of the total phos-
phoric acid, about } was azailable in the surface sol, but in the sub-
soil the proportion available was considerably less than this.

s S, 2260 a,
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Alluylal Soils
Regur,
Red Solls,
Laterite.
Madras
alluvjym.
Cofres Solls,

Assam Solls,

Iron usually
high,

GENERAL CONCLUSIONS RLGARDING THE
COAIPOSITION OI' I\DI.iV SOILS. ,

37. Having now i divid lhe4 ¢ posttion of the
several different classes of soil, it wall be well to summansc the
deductions which may be dra\}m from the information thus supplied
and at the same time compare them with the opinion of Indian soils
at which Dr. Voelcker arnved from an examination of such few
analyses a3 were at his disposal when writing his report.

Silicates—The propumon of shca and silicates was delcr-
mined by digesting the soil (aftcr gentle ignition) in concentrated
hydrochloric acid, and it may be here remarked that they were in all
cases {even those of the regur, soils) quite white after this treatment,

In the sols of the grenl Alluvial Plains, their amount is much
about the same as one is accustomed to find in English loams and
clays, In the Black cotton soil (regur) their amount is umformly
low; due principally to the igh proportions of 'ferric oxide and
alumina and the water combined with them, and o a lesser degree
to the presence of larger amounts of lime and magnesia than many
English loams contain. In the Red Soils of Madras the proportion
of silicates is low in two cases, due to the presence of large amounts

of iron and alamina ; the other samples contain high amoumts. The
laterite sods yielded very varying amounts of insoluble 'silicates,
which was due almost entirely to the great variations ia the amoant
of iron and alumina which is a chief characteristic of these soils. In
the "Brown Alluvial soils from Madras Presidency, the proportion of
silicates is low in the loams, chiefly owing to the high proportions of
iron and aloming which these soils contain, In the Coffec soils from
the Sheveroys the silicales are very small in amount, due 1n part to
high proportions of 1ron and alumlna, but in part also to high propor-
tons of organic matter. In the Assam soils, the proportion varies
very much, aecording to the proportion of orgamic matter present.
Iron.—The amount of Iron which exists 1n Indian soils appears to
be in all the classes examined higher than what one is accustomed to
meet with in English soils.  In the soil of the Indo-Gangetic allavium
it occurs tn proportions varying from 2 up to 7 per cent, In the regur
its proportion varied from 4 up to 11°5 per cent. In the Madras red
soils it vaned from 35 10 10 per cent.; in the 8 laterite soily (the

S.22008,
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identity of which could not be doubted) from 6 up to 48 per cent.,
butin the four doubtful Jaterites it fell 1o a much lower figure. In six
of the Madras alluviums the proporuien was from § upto 17 per cent.
In the Assam soils the proportion varied very much, but was generally
bigh. Lastly the coffee sols contained from o to 22 per cent.  Thus
therecan be little doubt that the amount of iron i Indian souls is
large, n some very large indeed,

Almninda,—JIn the case of the alumina, too, almost all the sols
examined contamed high proportions  In the sous of the great allu-
vium, it vaned from 3 up to nearly 1o per cent.; in the regur from
6 up to nearly 14 per cent.; in the red soils there wasa good deal of
variation, the extreme limits being 1°5 and 15'8 per cent.; in the
first eight of the latente souls it varied from 7 up 10 nearly 14 per cent,,
though the four doubtful laterite soils contained much less; in the
Madras alluvium 1t varied from 6 up to 15 per cent, in the loams, but
there was much less in the sandy soils. Lastly the Coffee scils con-
tamed the very high proportion of 17 to 20 per cent,

Manganese,—This metal appears to be very widely distnbuted
in the sols of Indn, though st occurs only in small amount, the pro.
portion m the alluvial soils vaned from ‘1t to 30, 1n the regur from
*1 to 26; i the red soils from ‘07 10 20; n the latente sols from
*06 t0 *50; 1n the Madras alluviams from ‘03 10 “26 per cent, whilst
the coffee soils contained from ‘07 to *og per cent.

Lime.—The proportion of Lime in the souls has been calculated
to the oxide for the sake of umiformity, Some of the lime in all the
so1ls exists as carbonate, some part as silicate. As is well known
calcareous soils are gererally absent from India, the only one of those
examined that could fall under this category being the soil from

Caplain Chapman’s estate; the peculiar circumstances under which
1his soil has been forming have been already afluded to. The soils
of the alluvium contamed from *3 to 2 per cent, ; the regur sols con-
tamed more, namely, from 10 to 77, the greater number of them
contained from 2 to 5 per cent.; the red soils, the laterites and ke
Madras allusium contained uniformly small proportions, usustly fess
than 1 per cent., the coffee soils lad abeut °3 per ¢ent,, and many
of the Astsm sols even Jess than this. Dr. Yoelcker writes: “ speak.
g generally, hme 1s more plenufully distnbuted in Indian souls than

SOILS.

Usually high
proportion,

Widel!
dlsmbu{ea.

Caleareous
Solls rarg.

Atluvlam,
Regur,

Laterite,
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in English ; that is, deficiencies are not so frequently met with. A
notable exception, however, which I have found is in the laterite soil
of pats of Southern India such as the coffee-growing distnicts of
Coorg and Mysore, and the Tea Plantations in the Nilgiris, where,
1 have reason to believe, a more abundant supply of lime would be
.decidedly beneficial,” The evidence now alforded by the analyses
quoted substantiates this opimon iz the main, There is undoubtedly
sufficient lime in the regur sols, and most of the soils of the
Gangetic alluvi da sufi ; of the laterites 7 out of
12 also contained a sufficiency, and it was deficient in nene of the
Madras red soils. These remarks as to sufiiciency and deficiency,
however, are really based on 2 European standard, and it must be
considered an open question whether 1t is proper to apply such a
standard to Indian sols. One of the chief objects which an
Enghsh farmer has in maintaining a fair proportion of lime (1 per
cent. at least) in hus land is the retention of a sufficient amount of
free basic matter 10 combine with the organic acids which are con-
stantly formed from the humus. The propottion of humus in
Fnghsh soils is unquestionably higher, much higher than Is the case
with Indian soils, and consequently it is open to doubt whether
Indian soils usually are in absolute need of so large an amount of
lime as one would consider necessary for English soils. Thus 1 feel
certain that the laterite soils, for instance, which contain so little
lime, would not be benefited ially by an application of it. On
the other hand, thecoffee soils from the Sheveroys are somewhat
differently placed. The fofal amount of hme present in them is not
rery small, but still it 1s not large and most of this exists as silicate,
These soils contain also a very considerably greater proportion of
humus than other soils from the plains, and it may be that such land
as this would be benefited by an apphcation of hme, The Asam
Tea garden sorls would, I feel certain, be very greatly benefited by
an application of this substance,
Maynesia.—Dr. Yoolcker's remark that Magncsia appears (o
exist 1n sufficient abund hrough and more plenufully than in
English soils ” (paragraph 64) is amply conl'rmed In the soils of
the Gangetic alluvinm it seems to be generally present in amount
exceeding 1 per cent. The regur toils contsined even more than

8, 22060 a.
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this, 1n two samples only did the proportion fall appreciably below
2 per cent,and in one case 1t ran up to 3 per cent., indeed in these
soils its amount 15 singularly umform, nearly all the samples contain-
ing from 2 to 234 per cent. The red sotls contained usually about
34percent. There appears to be less of this element in the latente
sols than in the other classes referred to.

» Potash —The propertion of Potash appears to be ample m all
classes of soils

38. Phosphoric acid —From the few amlyses which
Or. Voelcker had at his disposal he concluded that phosphoric acid
is “ more abundantly distnibuted mn Indian than in English soils,” and
he suggests that ‘rz or '13 per cent. would be a good average for
Enghish soils. OF the ten analyses which Dr. Voelcker bhad at
his disposal, five contained more than this amount and five a lttle
less than this. The lowest was 'og per cent. Among the samples
which I have d, the majonty ined derably less than
Dr, Voolcker's standard. Of .the Gangetic alluvial soils, six con-
tained ;08 or less, four contamed from o9 to -13, and only two,
namely, the Changa Manga soil and the calcareous one, both of
which had been placed for long periods under influences of accumu-
lation of plant food contained more than 13 percent. Of the eighteen
regur soils, sixteen contained o8 or less of this plant food, the other
two contaiming about *20 per cent  Of the six red soils, four contained
+08 per cent. or less, the remaning two "og per cent.  Of the latente
soils, four contained less than o1 per cent. four others "08 per cent,
or less,and four others fair amounts. The Madras alluvial soils
contained, as & whole, somewhat more, there being 03 per cent. or
more in six out of ten samples, but the other four contained only
very small amounts, The coffee soils have doubtless been well

d, and ined with one P I per cent. of more.
The Assam soils appear 1o be far better off 1n respect of phosphoric
acid than any other soils in India.  In none of those examined could
there be said to be a serious deficiency.

Thus as regards the amount of phosphoric acid, 1t is obvious that
most of the soils of India are not abundantly supplied, but rather it
must be admitted that the amount 1s {requently small, Glarcing, too,

Ample
Potash

My samples
usulll con-
atned les:

#eid than Dr,
Voelcker's

Usually low
proporiton,

at the analysts of the farm sosls, 1t will be scen that the land at Manjsi |
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(Poona) contained, when first taken up for the sugar-canc experi-
ments, ‘C3 per, cent, or less of total phosphoric acid (paragraph 32),
and the soil of the (new) Dumraon Farm sbout 03 per cent. when
first taken up (patagraph 35). On the other hand, exceptions fo the
general conclusion as to the usually low proportion of phospheric acid
in Indian soils, ate found in the case of the Assam soils and those of
the Meerut District, The soils from the Meerut District contained
(véde paragraph 45), very distinctly larger amounts of this plant food.
Some of them contained a3 much as % per cent,, cighteen outof the
thirty-five contained 1 per cent, of over, and only two contained less
than +06 per cent.

39. -lvatlable Phosphoric acidi— Although the Lnowledge of
the totgl amount of phosphoric acid in 4 soil acts as & guide to one in
forming an opinion as to the desirabnlity or otherwise of supplying
phosphates to land, still it has long been recognised that a more
accurate means of Judging this point would be most valuable,

In 18gs, Dr. Bernard Dyer, of London, published an important
paper before the Chemical Society, in which he showed that a close
relation existed between the amount of phosphoric acid which was
dissolved by citric acid, and the known fenility of certain plots at the
Rothamsted Experimental Station,

An examinaton of a farge number of the roots of plants showed
that the acidity of the wap was on the average equialent to very
nearly 1 per cent, of citric acid, and Dr. Dyer then submiued certain
of the Rothamsted soils to the action of & & per cent. solution of
siuic acld for seven days. 1le took as his standard soi), the swisce
soil of the field in which barley had at the time been grown conti-
nuously for 4o years, The Rothamsted etperiments have yielded
such umform results that the selative agricultural fenility of the
several plots was well known,

The tzeatment of the toil for tesen days with citric acid was
admittedly empirical, but what Dr, Dyer aimed at was to demon=
strate whether the result of such treatment would corzespond at &l
with the known fexiility of these standard soils,

. The result of this research showed conclusively that a vesy
close correspondence exsted between the amount of phosphate

.
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thus dissolved from these solls, and their known fertility in the matter

of phosphates.

A second part of the investigation consisted in answering the

same question in relation to potash, and in this case hikewise a close
relation was made apparent belween the amount of potash soluble in
1 per cent, ciinic acid solntion, and the known requirentents of the
fand for this plant food.

The potash and phosphoric acid in soils which is thus dissolved | Meaning of

by citne acd 1s styled the * available ” potash or phosphoric acid.
Dr Dyer examined twenty-two soils in this manner, and he concluded
from his research that *“ when a soil is found 1o contain as little as
about o1 per cent, of phosphoric acid solublein a 1 per cent. solu.
tion of citric acid, it would be justifiable to assume that it stands in
immediate need of phosphatic manure.”

Although for want of time, the amounts of phosphoric acid and
potash rendered soluble by 1 per cent solution of citric acid have
not been determined inall the samples of soils which were considered
typical of Indian Itural land, the deter of the total and
available phosphoric acid was carried out on some of the farm soils
and in the case of the soils of the Meerut distnct, We have thus five
sets of determinations of this * available " phosphoric acid, two in
regur soil (Manjei and Nagpur), and three m lhe alluvium, (namely,
Meerut, Cawnpur and Dumraon), and although these cannot be
considered to be o fairly representative of Indian soils asthose in
Statements Nos. I to XI,, still it would seem that a conclusion may
De drawn from them indirectly as to the amount of * available ”
phosphoric acid in certain classes of Indian soils.

The amount of total phosphoric acid has been shown 1o be low in
most Indian soils as judged by a Evropean standard. The further
question mow presents itself, “Iow much of the phosphates in
Indian soils is available 3

Bearing in mmd the standard which Dr. Dyer has proposed,
namely, ‘ot per cent. of “ available ” phosphoric acid, we may glance
at the analyses of the Meerut and other soils in which both the
available and Zofal phosphoric acid have been determined,

Of the thinty-five soils from the Meerut district only two fell below
the standard. Of the samples from the field at Manjri (when taken up

S. 2260 a,
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in 1864), only one contained appreciatdy less than ‘o1 per cent. ; of
the samples from the Cawnpur Farm, none of those from plots
which had remained for 15 years withoust manure contained so litle
as the o1 per cent. limit, and mo<t of them a good deal more ; and
of the soils from the Dumeaon Farm when talen up in 1895, only
one contained less than the standard (namely, ‘009 per cent.).

Most of the Meerut soils doubtless contain much more than an
average amount of phosphoric acid, and may, for the moment, be
setaside. ‘the Manjel soils contained no large amount of tota
phosphoric acid (only "o15 to *03), indeed very decidedly less than
what regur soils have been shown to generally contan, The soil of
the new Farm at Dumraon contained sbout ‘a6 to-0S per cent. total
phosphoric acid, which 1s much about the same as the sols of the
alluvium have been shown to contain generaliy; and the soils from
the unmanured plots at Cawnpur, containing from 05 to ‘o8 per cem,
total phosphoric acid, have also much about an average, allowance.
Thus it is seen that, although the only soils jn which the avarlable
phosphoric acid has been determined are from buta few places, the
farm soils are not exceptionally rich in fofal phosphoric acid.  Whilst
therefore itis admitted that these are examples of soils from five par-
ticular spots, it is nevertheless evident that the percentage of total
phosphoric acid in the soil of the farms is not abnormal, and that
they cannot be said to be exceptional soils. P

A further point may now be taken into consideration, namely,
* what proportion of the total phosphosic acid in these Indian soils
is “available?” and is that proportion sbout thesame or different
from what Dr, Dyer found to be the case in the Rothamsted soils?
Looking over Dr, Dyer’s analyses, I see that of the total phosphoric
a01d in the soils of the manured plots, about I or } was * available,”
whereas inthe case of the unmanured plots, only abost 25 of the
total phosphoric acid was ¢ available,”

‘The Indian Farm soils which have been referred to are examples
of either unmanured, or at least but very slight/y manured land, and
in no case equivalent to the rtanured plots at Rothamsted, rather, on
the contrary, do they more neatly approach to the wnmanured plots

at Rothamsted, . L
S. 2260 a.
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Turning now to t'ie analvses of these soils, in those from Manjn
from 3 to } of the total phosphoric acid was * avadable, ” in the
Dumraon soil about } of the total phosphoric acid was “available, ™
the unmanured Cawnpur Farm soils, trom § to 4 of the total phos-
phonc acid was available, n those of the Meerut soils, which con-
tained large amounts of phosphorc acid, the proportion 1s very much
higher; in those cottamming less phosphonc acid, the proportion
vanes generally from about 4 to 4. In the unmanured land at
Nagpur, only about ¢, was available, but n this case a process of
exhaustion had been going on for some years, Thusit 15 seen that,
although most of these soils (excluding the nch Meerat soils) con-
tained rather small percentages of 2o/a! phosphonc acid, they notonly
generzlly contain mote than the standard ‘ot per cent. of * available ”
phosphoric acid, but also that the relasive amount of « available”
phosphoric acid is high,

It has been pointed out that the farm soils named are, I no par-
cular exceptional, and indeed they may be considered as fair samples
of the Gangetic alluvium and of the regur, respectively; it may then
be fairly assumed that 1n these two great types of Indian soils about
4 or } of the total phosphoric acid 1s lly “ available.” The
imp of these it ions will become the more evident if
reference 15 now made to the analyses of the alluvial and reger soils
in Statements Nos I and III.

It will then be seen that 1f § of the total phosphoric acid be gen-
erally “ available”, it is only rarely that we find a soil deficient in this
plant food, and thus, although the Indian soils have frequently or
generally a low proportion of fo/al phosphonc acid, it 1s likely that
the proportion of labl. horic acid is not usually deficient.

It would of course not be proper to assume a similar deduc-
tion for the red soils of Madras and the latente smls, since the
«available ” phosphoric acid has not been determined 1n any soil
of these two classes.

The deduction regarding the amount of azar/adle phosphone acid
is also quite in accord with the fact that at one.farm on'y (namely
Burdwan) have bones been found to be of any semice as manure.
At each of the other four farms bones have regularly been applied to

certain plots in the field experiments, and in no case has it been
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found that a materially increased outturn results from the application,
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other six samples the proportion was much less. Of the 18 samples
cf regur soils, one only contained ‘o5 per cent., the other 17 containing
less ; among the red soils from Madras one contained -05, the other 5
less; among the 1z laterite soils not one contained as much as
‘05 per cent,, and modt of them only about*o3 per cent, or less. On
the other hand the Absam seils contained uniformly high proportions
of aitrogen, and those soils which have had an opporiunity of
nitrogan conlained very fair amd The soil from
Partabgarh contained 18, the surface $oil at Changa Manga r237 and
the coffee soils from the Sheveroys <04 to *17. Thus the opinlon to
which Dr. Yoelcker came, namely, that Indian soils are generally very
deficient in nitrogen content is amply supported. Moreover, if the
andlyses of the other soils which are quoted in pams. 3235
namely, the farm soils, and those from the Meerut district, be
lexamined, the same fale 13 told. Among the solls from the Meernt
district (para. 45) some of the clays contained more than ‘o5, but
none so much as ‘1 per cent,, and the proportion in the more loamy
soils falls considerably below ‘o5 per cent. The soil at Manjri
(Poona) when first taken up for the Sugar-cane experiments
contained +035 per cent. or less (videpara. 33) The soil of the
new Farm at Dumraon contained about *045 per cent. (para, 36).

SPLCIAL CASLS.

43+ 'The following special cases relating to soils have been submite
ted to me 3~

The first is one of some land in the Amherst District, Burma,
wiich is thus described by the Settlement Qfficer,

Copy of a letter No. 93-1—26, daled 151 April 1896, from the Setlle-
ment Officer, Amberst District, Maulmein, fo the Reporter on
Evonotic Products 1o the Government of India,

1 have the honour to advise the despatch to your address on the
28th Lltimo of a case containing certain specimens of soil and water
connected with the cultivation of onions and tobacco, which would
probably be of some interest.

. In the neighbourhood of Yebu village, Gyaing Attaran township,
Amherst, are some hot” springs or tanks of boiling water, a descrip-
tion’af which will be found in the Briluck Burma Gaselieer, Vol. 1.
-8, 2260 a. -
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The springs are found in low rising ground in the middle of an
inundated plain, and the soil immediately round themis laterite, In
the immediate neighbourhood of these tanks from which the water
bubbles off on the low ground below or is carried into the river
Attaran by a nullab, are cocoa-nut and betel-nut plantations. The
cocoa-nuts have the same flavour as those found near the salt water
in the Gulf of Martaban. The soil 1s only about four feet in depth,
and below that water is reached. I send you a specimen of sub.
s0il No. 3 about eight inches below the surface. On the lower

ground on either side the water 13 too deep in the rains to work any
crop, but immediately the water subsides, dramns are dug round the
plantations and the surface soil dug up with a mamofs and the earth
thrown up in ridges, on which onions are planted ; the crop is taken in
February and then a crop of tobacco and chillies, mixed with maize
and country vegetables is planted. The specimens now sent were
taken in the month of March while the second crop was on the
ground, and are, first, a specimen of low lying surface soil No. 1(5)
taken from Nga Kannas’ field in which a crop of tobaceo mixed with
maze 15 planted after the onion crop was taken, and secondly, 2
specimen No, 2 of high Iying hard soil taken from Nga Gunnas' field,
in which chillies and country vegetables were planted after the onion
crop was taken; about two feet to three feet below the soil, wateris
reacheds The cultivators say that they cannot work the same soil
more than five to six years continuously, and not as long s that. The
soil gets worn and the crop 1s poor and will not produce without a
long rest, I cannot, however, give any confirmation of this, They
say that, 1f salt water s let into the fields again, it has no fertilising
propertes, and the land cannot be continuously worked by this means.
1 also send a specimen of the boiling water from the springs, No. 2,
and of water taken from the deain leading past the cultivation
No. 3. 1 should be glad if you could let me know the result of any
analys:s you make for insertion in the Settlement Report.

The onions grown are the smallred onions and sell at Rs. 10
to Rs. 15 per 100 viss, ® they say, and the tobacco sells at
Rs. t per viss, focal sale. The cultivation covers only a small arex.

The following report which was subsequently submitted, explains
the composition of the water and soils in question,

® Cacvis equal 03 120 Averiapen.

S. 2260 a»
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The accompanying statements contain the results of the analysis
of the samples of water and soils,
.
A | N
I,
Parts per million,
Total residue . . . . . . . «| 2750 | 2,780
Losson heatmg. ., . . . ., . .| s%o 570
Oxygenabsorbed .« , . . . L, . 12 6
Sodium Chloride e e e . . 5 to
Calcium Sulphate . . . . . . 1,435 | 1493
Caloum Carbonate « . .« . . .| 158 133
Sulphates of Magnesia and Alkalis . . . . 450 390
Sand Y I 6o
Sulphuretted Hydrogen .+ »  » 6 o
The water, Considering in the first place the water, I must explain that ¢ Na 2"
and possibly also * No. 3" had changed hat 1 comp
before 1t was analysed. No. 2 contained sulphuretted hydrogen, and
this substance changes somewhat easily in contact with the air.
No. 3 tained no sulpl { hydrogen when analysed, but may
have contained it when put in the botle. As the anmalysis shows,
both waters are of ically the same positi ing of
Sulphuratted
ydrogan. | course in respect of the sulphuretted hydrogen, and they comam

very considerable amounts of calagm sulphste (gypsum) with
lesser, though still large of sulph of and
the allalis, WVhat the exact circumstances may be uader which
these hot springs are formed, I cannot say, Doubtless, however, the
sulphuretted hydrogen is formed by the action of steam and car-
bonaceous matter on the gypsam, and then as the water flows out of
the spring and over the ground, the sulphuretted hydrogen becomes
in part dissipated, in part re-oxldxsed, and the lauer combines agam
to form sulphates, s

8, 2260 a. ) N
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Composstion of the Soils.
7 T
Y i
‘l Noa | No 'k (o)
- I
Silicates and Sand . . . o] a1'351 5961 J 0525
Oddeotlron  « .+« o+ o] 31| 208] rae
Alumina . . . . . 465 ! 1311 1216 .
Oxideof Mangansse . . . g - -
Lime . . . - PR »as 79 85 87
Magnesia . . [ . . B 3,00 72 63
Potash and Scda . . . . . 106 151 eay
Phosphoric Acid . e e e 1'06 06 ‘05
Carbonic Acd . . P ol 1300 w2 03
Organic Matter and Combined Water . ‘ 875 | zzoy| 1335
< 10000 | 10000 | 1ub'ou
Nitrogen . . . . . . g ‘5t 1
Regarding in the next place the soils, that which 1s pumbered 3|  yq. g
contains & very exceptionally large amount of oide of iron, also & Petollan
very large amount of calcium carbonate and a very small proportion
of sikca. I conclude from the Settlement Officer’s letter, however,
that it 1s in regard to the composition of the other two soils,
npumbered 1 (3) and 2, that information is more particularly ';',,L‘."‘“
required. They are quite different from No. 3 and are of 3 more il
ordinary description.  Both contain a low proportion of oxide of iron
and a high proportion of alumins, with 2 high proportion of organic
the amount of sand is lowas al<o is the

and mtrogenous matter;

amount of phosphoric acid. They are, I imagine, stiff c!:y:nndl

S. 2260 a.
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Excepting that the amount of phpsphates is low, they are not
(chemically) poor soils. But if, as 1 understand, the water from the
hot springs flows over these lands, a reasonis apparent why the
people find a diffienlty in raising] crops on these soils. There is
nothing more prejudicial to plant life than sulphuretted hydrogen, and
if the water brings this over the land, the crops are bound to become
affected.

There is, it seems 1o me, only one way out of the dificulty, andthat
is to keep this water from the springs asay from the land. \Whether
this is possible, I cannot of course say, but if it be possible, then, 1
should expect the land to be improved rather than injured by culti-
vation. It is, however, a soil which will always require good, fe.
expensive, tillage, 1t is one which requires as much exposure to the
sun and air a5 one can give it.

44. Another case of infertility was referred to me by the Conser~
vator of Forests, Schoo! Circle,

Copy of aleter No. 287, dated sth Marck 1897, from the Deputy
Conservator f Forests, Dehra Dun Division, to J. W. Oliver,
Esq, Conservator of Forestr, School Cirele, Norths Western
Provinces and Oudh.

I have the honour to send herewith three samples of soil foranalysls
by the Agricultural Chemist. They were collected by me from the
top soils of three separate places in cOmpartments 16 and 17 inthe
Dholket Forests.

! 2. I have numbered them both inside and outside.

Sample No. 1 was collected from the top soil of an open glade sur-
rounded by tall sdl trees, the spot being perfectly open above and
within easy reach of falling s/ seeds.

The spot contained no young growth. .

Sample No. 2 was collected from a similar spot, but the young
growth wag of medium quality.

, Sample No, 3 was collected from under a very thick growth of

,}oung sal trees about 25 feet high.
3. Kindly let me know the results of the analysis,

S. 2260 &
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As the following reportishews the infertility of the land was due to
natural poserty of the soil :—

Analyses of samples of Souls from the Dholkot Forests.

I\ P P I
Nitrogen {total ) . . . . o] 043 ‘101 152
Available Phosphoric Acid . . .1 026 028 048
Total Phospboric Acd . . . .| 103 B3¢ ‘144

Calcium Carbonate . . . . o 87 293 685

The soil No. 3 15 the nichest and No. 1 the poorest n plant-food,
and this will probably explain why the latter does not produce so
much young growth.

MEERUT SOILS.

45. In 1895 Mr. Wyer, the Collector of Meerut, sent a number of
samples of soil for analysis. It was impossible to make complete
analyses of so many, and therefore only the proportions of the most
important ingredients were determined.  The following 1 a copy of
the report which I submutted on them, and the Settlement Officer's
reply 13 also added.

Copy of a letter No. 426, dated 12th Marck 1897, from the Agricul-
tural Chemist to the Government of India, to the Settlement Officer,
Dleerut, .

1 have now the honour to forward the results of my examination of
the samples of soils which were forwarded by Mr, Wyer, on 1sth
April 1895, (Vide statement XVI.)

2, Thislist is arranged gecording to the physical characteristics of
the soils, and the analyses indicate that, so far as mere chemics] con-
sttuents are concerned, the clsyey soils are the richest in plant-food,
which is a characteristic of clsy soils generally in other countries.

3. Of courseany advantage which a so:l may possess in respect of
its richness in plant food, may be qune outbalanced by accemulationy
of the objectionable sods salts, known as “dallar ” ot “ red”

S. 2260 a.
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4. 1 should feel much interested 1o know in how far the value
which you have placed upon these soils agree with the chemical analyses-

5. I should have been glad to compare the analyses also with the
s0il map of the Meerut district, which is reproduced in the last settles
ment report, but the exact places from which the soils wese taken has
not been forwarded to me.  For example, 4 samplen were from Loni
village, one being a grey clay, another a grey (sandy ?) soil, a third
yellow * burya  wsar, and the fourth a yellow sandy soil. The village
Loni apparently touches two very different tracts, and therefore I am
unable to tell which of these samples belong to one tract, whichto the
other.

Copy of letter No 396 A.—3-5, dated 18th June 189y, from the Settle-
ment Officer, Meernt, 1o the Agricultural Chemist to the Government
of Inda.

1 have to thank you for the very interesung lit of sof analyses sent
with your letter No. 426, dated 12th March 1897, and regret lhat by
an oversight it has been left so long unanswered.

2 It is rather difficult to answer your question, how far the value
placed on the different sofls agrees with the chemical analyses,
These relattve values vary from pargana 10 pargana and are affected

" by several conditions. For instance the outstanding distinction

thronghout the district is that between irrigated and unirrigated, the
difference being oftén double and never less than one and.a-half;

if nearly the whole area is irrigated in any particular tract, jt is proba~
ble that there will be little difference in the rates paid for good and

bad dry soils, the reason being, as I understand, that there are certzin

crops which are always grown on dry soil, and the necessity of grow-

ing these forces up lhc rate on bad soil almost to the level of ‘the rate

on good.

3. The difficulty of answering your question isj d by the fact
that the only village on jour list which I have ‘exatnined in detail is
Dastol, pargana Ssrawa. Thisis a fairly remle\mage, certam]} abme
the average, and 1 am surprised that the analysis of the soils dacs not
show better results; perhaps they were ot typical spemmens Per-
haps the best way of giving you an idea of the relauve values placed
on the different souls 1s to quote the' mtes atwhich land {s actually Jeased

in the perganas in which I find that most attention is paid to natural
S. 2260 a"
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distincuons, Puth and Garhmuktushur,  In these parganas the rates
are f—
Best loam, ungated Rs. 12 per acre

» dry w 6 "
Second classloam, wet,, ¢ ”»
» » dry ,  6to4-12 peracre,
Sandy loam or supenor sandy soil, wet Rs. 6 per acre,
» » ” dry w3 .o
Inferior sandy soil, dry . . 5 2101-4 4,
Clay, wet . . . . » 9tob ,
» dry . . w 6"

These are the rates in the best villages but the proportions are
much the same, though the rates are lower m those which are infenor,
4. The case of clay may be specilly noticed,as analysis shows it to
be partrcularly nch in plant -food. Here I can say without hesitation
that the refatlve value I have given for two parganas prevails through-
out the district.  Dry dakar, as it is called, pays ashigha rate as the best
dry soil, wet dakar always pays something below the rate of the best
wet soil ; generally speaking abouta fourth Jess. On the whole it 15 re.
garded as an inferior soil, and the reason no doubt is that it always
lies in depressions and 15 liable to damage from excess of water.
The reason why the dry dafar rate 1s ligh in proportion is no doubt
that under normal circumstances it can produce valuable crops with-
out water. The most distinctive crops grown in dafar ate rice and
gram and, although no doubt i years of deficient rain.fall the rice will
fail without irrigation, yet in an ordinary year it is probable that it gets
as much water as it requres. Irngaton mn the case of gram is of
course exceptional
s. T haveiooked up the old Settlement Report, but cannot find the
soil map you refer to. Ido not know that it would be of much
assistance. There are, of course,, tracts of extraordinanly uni-
form soil= witness the pargaras of Baraut, Chaprauli and Katans, or
at least as much of them as is not affected by the action of water on
the ravines of rivers, but as 2 generl rule the soil varies rapidly from
village to village, and itis no uncommon thing 1o find one village con-
taining all gradations of soil from the most incoherent sand to the
very nchest loam. 1 do not know who selected the samples of sail,
but I think the selections might have been more typical. The richest
part of the district, for instance, s undoubtedly the part of Barant,
Chaprauli and Katana to which I have referred : 1t has been called the
tichest tract in the Nomh-West Provinces. There we have also,

as I have ssid, a singu'arly uniform soil, and the analysis of 2 soil

S. 2260 &.
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sample taken from any part of the tract might fairly have been con.
sidered applicable to a larger arca than in the case of a sample taken
from any other part of the district, but I see that you have not had a
single example from there, The only village, in fact, of which you
have a sample from the whole of that /aks¥, is Baghpat itself, and
Baghpat being a village on the ravines of the Jumns, with rapidly
varying soils, is, in mj opinion, a very bad rillage from which to select
a soil specimen,
STaTeMENT No. X

Composition of Meerut Soils.

3 2 :
$ é 2 12 | %
z k1 a5 £y 3
5 g Village Pacgana, zE 2 12215
g = s18gl 3
e . e |mE) 2
38 3133082 3
= =] | H e e <
202 e P .
ss. | Grey Clay +  «|Lom . of 004 84 ) °: P
:z!\ any . ‘Ba pat + | Bagpat . ‘038 -':;f “‘: :3‘;
323 Ditto . . Samt Dargada | Barnawa .| obg | es10 “ofit
304 Ditto . .| Jelalabad o Jeliatabad L} vozs | ey6 011
308 Ditte o . ulana ojDasma .| ‘044 | *z04 083
313 Ditta ., . Sapuawat . Ditto o1 %070 | *t10 ‘027
ns Ditta . . :d Moha~ 1
yuddinpore o|Hapur . .| t036 | 1120 .
Ditto . .1 Dastej P | sarava . -o§5 o6 .g,’g
Ditto Sapuaat «]Dasnz . .| 053 | “501 ey
o .| Dhulana . Dt o| o5t 536 119
fattatgiga efialabad || conr | s5iq 1y
om .« . 033 [ w21 | ‘209 | *tni
IR . [l):llnhbad o] oz | e | wagi | vors
. asia . . 310 230 | vo70
- . Oitto .| *o3s | “o61 { "oio | "ol4
. . . &l . of "023 { "142 [ a4z | ‘018
., Dito o rogz ] casi ] g ] o
s07 |Redloam . .| Ditto I oS (Rt O o 3 e
ir { Yellow loam . Ditto . Ditto | 038 | r1v0 | oqq | ‘o6
312 htto ., . Ditto . Ditto o1 vaar §zgn ] sgy | voss
324 |Redloam . . Bagga: . Elgsal o ‘041 § rodr | 032 { o4z
325 o . itto . It 2| o35 { *o61 { <017 | vo0y
323 [ Yellow loam . Banoh . Bamna ») r048 ] 068 | ‘ots ] o1z
327 { Redloam . . tto . o '034 | ‘oS0 [ 021 | o016
31 {Yellowloam | Jefalabad [ {Jellalahld | o039 { w06 | vaga | woaz
315 | Red loam , ,{Sapuamat . .| o34 | “obs | o1 | -
326 | Grey loam ,  ,{ Meetut o|Meerat o | 037 | “op2 | 055 | ‘028
207 |Red'sandy . .| Sharf Din Badar
Chhawam o Lom 4 .| "o23 | '060 | "og1 | ‘008
309 [ Yellow sandy  ,{Lom .. Ditto of 029 | *068 | ror4 | 012
130 | Greysandy .| Ranchhor  [|Bamawa L] 'o34 | fogo [ "of2 | "o15
300 | Red sandy +| Jellalabad o[ Jetlalabad .t o34 ‘072 | ‘03 | w013
317 | Yellow sindy +{ Bhah Mohas
~— yuddinpore .| Hapur «| "o20 | -ob7 037 ) 002
370 | Red sas Dast o. . . Smwa v i 025 | v047 | ‘o5 | ‘18
829 Yelluw ul:areuns Bag, agpat . .| "03}{ *1041 "o16 | ‘org
122 Ditte . Pnchhatgurh R Klumv v 4] ‘046 ] 045 | *e03 | "a08
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THE “CHOS” LANDS OF HOSHIARPUR DISTRICT.

46, Attheend of 1894 I received samples of soil from three places
in what are known as the Hoshiarpur Chos lands, These lands
are the production of excessive deposis of sand, brought down by
rivers from the Himalayas, on the top of the older agricultural soil
of this part of India  The 1nvestigation was undertaken with a view
to determine what difference there was between the newly-deposited
sand and the older soil,

The following report, which was submutted in August 1895, contains
the results of the investigation, to which 1s added a letter from the
Deputy Commissioner on the subject of how long a time 15 required
for the newly-deposited soil to become fertile :—

Report on the composition of six samples of soils from the * Chos »
lands of the Hoskiarpur District, Punjab, which were forwarded
by the Deputy Commissioner in November 1894 to the Agri-
cultural Chemist to the Government of India

The accompanying statement (No. XVI1) exhubits the resnlts of the
chemicalanalyses which I have made of the sbove-mentioned eoils. 1
have not yet had an opp of personally inspecting these lands,
but I understand that they are subject to periadical floodings from
the hill streams, and that it frequently happens that the silt Jefy
behind by the subsiding water 15 of a very sandy nature, so much so
that good land 15 frequently covered with al oose sandy soil, the later
being agriculturally infenor to the older soil.

1 suggested that samples should be sent to me from different spots,
of which one (in each case) should be s sample of the new]y:
deposited soil, or what is now the “ surface ” soil, the other should be
a sample of the older soil, which had become corvered up, and which
is now the sub-soil.

Three such pairs of samples were sent to me by the Deputy Cony.
missioner of Hoshiarpur, in November 1894, which bore the labels
«Ilosharpur,” “Dosuya”, and * Garshankar,” Tespectively, bur 1 have
not been informed at what depth the * sub-s0il * ssmples were taken,

1 presume, however, that these latter were not at any grest depth bn;
are found at some t2 to 24 nches below the sarface. ’

Considering in the frst place the mechanical condstion of these

S 22603,
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soils, the soil from Hoshiarpur and Dosuya were distinctly differen
from those from Garshankar, .

The soil from IHoshiarpur was a light grey coarse sand at the
surface, i1s sub-soil being somewhat darker, much finer, but still sandy
The soil from Dosuya was a hight grey course sand at the surface
whilst its sub-soil wasof a ted colour, much finer, but still sandy, The
surface soil from Garshankar was sandy, but reddish brown and much
finer than the surface soil at Hoshiarpur and Dosuya, its sub-soil was
very similar to 1t.  Thus 1t seems that there 1s a sunilanty between the
soils at Hoshiarpur and Dosuya which are, especially at the surface,
much coarser sandy soils than that at Garshanhar. In the statement
efanalyses, the paurs follow one anather Column 2z contains the resuit
of analysis of the surface soil at Hoshurpur , Column 3 those of its
sub-soil ; Column 4 those of surface soil from Dosuya, Column 5 those
of its sub-soil, Column 6 those of surface soil from Garshankar;
Column 7 those of its sub-soil

In considening 1n what manner chemical analysis svould best throw
light on the respective ments of these soils, I decided to determine
in each case the proportion of phosphoric acid and of potash which
is readily or immediately available to plant Life, and also in each case
the fofal amount of phosphonc acid and of potash contained in
them, 1 have also determined the amount of potash which is
soluble in hydrochloncacid.  This, like the proportion of “ available ”
potash, indicates the relative estent to which these soils have
decomposed.

The former determinations would thus show the relative presen;
value of the soils, the latter would indicate whether the newly-
deposited surface sail might eventually become as goed as the older
soil, if it should be inferior at the present time.

I have also determined the amount of nitrogen in these soils.
There is at present no means of determining what proportion of the
pitrogen in a soil is “readily avarlable” to plants, and the figures in
the stalements all refer to the total amount of this constituent,

The further study of the figures in the statement is now simple
In the case of the mitrogen, it will be seen that in each case the
surface Soil contains very much less nitrogén than its sub-soil, and,
moteover, that the soils at Hushiax:pu} and at Dosuya contain very

|
]
i
t

¢ much legs nitrogen’ than that at Garshankar The proportion of
S, 2260 a.
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phosphoric acid is not quite so regular, At Hoshwrpur the surface
soil contains approximatefy as much of this constitwent, whether
readily avatlable or not, as s subsoil In the Dosuya samples
whlst the total amount of phosphornic acid 15 somewhat less in the
surface soil than in the sub-soil, the amount readily available 1s much
more, In the samples from Garshankar we find derably less
phosphone acid, both ““readily available” and total in the surface
than in the sub-soil  In the case of the potash, however, we meet
with greater umformity. The prop lable 15
much less 1n the surface soils at Hoshiarpur and at Garshankar than
their respective sub.soil; the respective proportions in the Dosuya
samples are equal and at the same tume very small. The propor-
tions of potash *soluble in hydrochloric acid,” which includes much
more than what is imniediately available to plants, are i each of the
three cases much less in the surface sgorls thanin their respective

h-soils. Lastly, the proportion of total potash, though they vary
somewhat among the samples, appears to be much about the same.
The syb-soil at Dosuya contains less than the others, but this may be
acadental,

In conclusion, 1t would appear generally that the surface sorls are
sgriculturally distinetly poorer than the sub-soils, at present, but that
they will eventually become as good, They are, 1n two cases especially,
very much coarser, and this means that they would dry very rapudly
indeed, forthey will not present water from passing downwards, and 1t
will also evaporate much more quickly from their surface. The
proportion of nitrogen is as usual in Indian soils, very low indeed,
but it is not lower than I should have expected.

The total amount of phosphoric acid is not high, but it appears to
be generally in a resdily avalable form,

The total amount of potash lastly is distinetly high, as is also that
portion of 1t which is soluble 1n hydrochloric acid. The portion
immedsately available is 1n all cases fully ample for the requiremeny
of average crops of cereals. The most important question in rela-
tion to these sorls 1s *at what rate do they disintegrate and de.
compose”; 1.e, how soon may thése new deposits be expected o
become sgrculturslly equal to their sub-soils? If any information
can be gained on this point, it woald be most valzable,

S. 2260 3.
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-Copy of alelter No, 145, dated 2204 May 1896, from Captain
E. Inglis, Deputy Commissioner, Hoshiarpur.

With reference o your ofiice endorsement No. 2446, dated 14th

Seplember 1895, on Dr, Leather's Report on analysis of soils of

Hoshiarpur Chos, 1 have the honout to report that a cultivated ares,
converted by Ckos into pure sand, if properly planted with tdarkana
and manured with cow-dung, becomes fit for cultivation within 8 or
10 years, as observed in villages Naloian, Mazian and Dus), Butas
regards resuming its original ferulity it takes much longer, This
period is estimated not less then 50 yeass.
Srarzsest No, XVIL
Analssis of Samples of Sorks Jrom the Hoshsarpur Districi, Punjab.
HosiiaRpuR, Dosuya. GARSHANKAR,
(4o 05).
Ul | U |l | oo | ) | G0
sod. | Subsod | sol, | Subsoll | so. | Subesarl.
Per cent. | Per ceat, | Per cent, | Per cent, | Per cent. | Per cent,
NimrFen . *o06s o1y 0063 ‘023 o3t “ob7
Equalto Ammonia o073 "o18 *0073 027 ‘n_;g 081
Phosphonc  acid ot§ 018 "ozt 004 oyt “136
avalable.
thprmic acid “ofo ‘073 *036 ‘049 ‘069 26t
otal,
Potash available. o092 0215 0059 006§ 0409 166
4. Soluble in
Hydrochloric 187 461 156 336 g1z 979
acd.
Potash total | 3230 2809 2917 1845 2422 2529

THE EXHAUSTION OF INDIAN SOILS.

47, The question whether the soil of India generally is becoming
exhausted has been raised and discussed by more than ene person,
and fs the somewhatnatural otcome of the fact, which is®t once
brought to the notice of any one who sisits Indis, namely, that & large
part of the catile manure is used asfuel. Clearly on the face of it,
1f % exhaustion ” be taking place, it is a slow ‘process, and strictly
speaking one Tould enfy detesmine the matter by very careful
observation and experiment caried en-for o long peried. Tt will be
equally clear that it would have been impossible f.or me in the few
years at my disposal to attempt such a series of experiments,

S, 2260 a.
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Atthe same time since I have had an opportunity of spending
several years in Indm, it will notbe ont of place if I set outvery briefiy
the views onthe subject which I have come to hold, views I may
observe which are in most respects in accord withthose expressed
by Dr. Voalcker, but to which I shall add something,

48. In the Brst place it will be well to refer for a moment to the

Professor

opinion which Professor Wallace of Edinburgh (who spent 4 months | “omision’

in India n 1885 or 1886) expressed 1n his book entitled * Indian
Agricullure® He says (chaptet 13, page 158) “ One very important
question with regard to India stll continues to be asked : Is the
fertility of the soil being exhausted by the native practices that have
been going on for thousands of years? My unquahfied answer is
“No.” He then proceeds to explain what he refers to under the
term * soil,” and describes in detail the process of surface \\ashmg
which occurs annually throughout India. He fudes the

with the words By cropping in the ordinary way the nanve
fertility of a soil cannot be lowered.” The following paragraph, how-
ever, makes an all important explanation of what Professor Wallace
means by “ native fertility,” * Temporary fertility the qualities
possessed in virtue of some accumulation of material useful to plants,
may be dissipated, but when this 13 gone no system of cropping
can reduce the land toa lower pomt, The greater portion of the
land 1n India, which is not newly broken in, annually produces its
mimmum yield, Where declining fertiity has been recorded, it
was no doubt due to loss of temporary fertility which had accumula-
1ed during & period of rest.” This second paragraph then contains
the all important admission that although the fernlity of Indian soil
1s not being  exhausted, still it can become more fertile by rest, and
that formerly it contaned a store of /lemporary fertility which has
now gone, and that the land has reached a certain level below which
it cannot descend.

1 may here observe with regard to the distinction which Professor
Wallace makes betnween femporary and the nasural ferility of soils,
that1t is one which no other authonty on agricultural subjects (so faras
1 am avaze) has expressed, and it is clearly only a question of ferrs.
‘The nafural ferulity of a sai), which Professor Wallace ssys cannot
be destroyed, certsinly includes more than the mere rocky particles

oplafon., +

Fartlmy not
ng ex:
hmsuﬂ

f it

of whicha soilis composed, for some organic mader is ceriainly

S. 2260 a.



80

The Agricultural

SOILS.

On the Composition of

lmgmsslhle te
rary fertl |sz

Nitrogen in
Ratntal]

Rothamsted

Madras

Calcutta,

Effest of
zrowing
pulses

Effect'of
exporting
graln,

1

S 226o a.

alsoa component part, and how one is to distinguish hetween tins
portion of organic matter belonging tothe nafural fertility, and that
other portion of organic matter which belongs to Professor Wallaoe's
tamporary fertility, 15a problem which it is quite impossible to solve,
since they both are the product of the decay of plants or parts of
plants in thesoil The presence of a store of “ temporary " fertility
in the past may or may not bethe case; the opinion that a soil
cannot be reduced n fertility below a certain level is one for which
there is absolutely #0 proof , on the other hand, we have the fac/ that
mn the Rothamsted and Woburn Experimental Fields in England
the crops which have been grown for so many jears without the
aid of manure do annually become less and less, and the limit (if
there be one) has not so far been reached.

49. This fact is pomnted out by Dr. Voeleker, and he further
examines three questions which havea close relation lo the main one.
The first 1s “ How much mitrogen is added to the soil by ramn.” The
ranfall at Rothamsted brings annually ahout 4'5 B of nitrogen to
the land, For some time 1t was contended that the rain in India
brought very much more than this, and figures, which were after-
wards proved erroneous, were quoted in support of the fact. Later
determinations by, Dr. Van Geyzel of Madras showed in 1888 4 Iy
andin 1889 only 2z lbper acre of nittogen to have been so
deposited ; later in 1891 Mr, Bamber, then Chemst to the Indian
Tea Association, Calcutta, found that the mitrogenin thc rain-fall
from May to October was equal to 3°4 f ammonia, Thus then
itis practically certain that no large amount of this all-important
plant food is added to the soil from this source. :

The second pomnt which bears upon the question is * \Vha! is the
effect of growing such large quantities of pulses and other legumi-
nous plants in India? What amount of mtrogen is suppled indirectly
by this means to other crops? ¥ Unfortunately, there is no answer to
this question at present, All that one can say is that, knowing as we
do that the members of this natural order do assimilate atmosphenc
nurogen, they are a means of adding this plant-food to the soil, and
doubtless 1t forms a very xmpomnl nem 1n relation to Indlan agricul-
tire.

50 The third pomnt which has peen bmugh« into the discussion is
the effect ‘of the expon of gram, ml-seeds and bones irom India.



Ledger, 8

Tndian Soils. (7. 0. Leathery | SOILS.

Dr Voelcker considers, as others have done, that this forms & serious |
toss. He says (para 51) “On the one hand there 15 a Inrgc,‘
export of oil~sceds, cotton and other products besides an mcreasing
one of wheat, all of which remove a considerable amount of the sott
corstuuent  What 1s returned in thetr place > Only the straw or the
stalks and leaves, and 1t 15 not even correct to say that these are |
returned, for, afterall, 1t 1s only a porhon. and frequently a ver;
small portion, that does find unts way back 1o the soil  Part s |
necessarily used upin the bodies of the cattle, partis wasted by'
mmperfect conserving and storing of manure, part must unavoidably !
be lost, howeser great the care that may be taken , thus it comes about |
that 1t 15 only a fraction that contributes finally to making up the loss
the soil has sustamed. \Were. on the contrary, all gram to be !
consumed by the people, and all night-soll 10 be used n agriculture ; |

were all refuse of o1l-seeds ( after pressing out the o1l ) to be utilised

for manure; wereall stiaw to be consumed by cattle, and the drop-

pings, solid and hiqud together, 1o be carefully presersed; lastly,

were all stalks and leaves to be buried agam in the land, then (he’

balance might be more nearly presernved. But, as things are, the
exports ot oil-sceds  grain. ete, (that of bones I will discuss later)
sunply mean so much of the <a1l consutuents carnied off. for which no
adequate recompense 1s made

To my mund this matter of export of ~===~ ™ - '-c v .+
been gauged as far more sertous xh:m a consid “
the case will aliow  In the paragraph yust quc eyt -
Report he says that if the residnal matters of the crops pmduccd i
India were returned to the soil. the balance wonld be maintained, and !
1t 15 clear that one may take this to be a fundamental fact, But it x:’
also clear that export of agricultural produce out of India can only
become & SETIOUS Keny when tf temoves @ malertal proportion of (he
plant-food which is extracted by each crop.  Now whst is this propor-
tion? In a paper entitled “ Memorandure on the Resources of British
Indra.” Dr. Watt makes an estimate of $.72,15.000 tons as the prodoc-
von of food grain. which however Dr. Watt does not consider rery
accurate I myself think 1t mar be somewhat too high, Nevertle-
less, 1t 1s ot so utterly wrong as to be worthless for the purpose in
question.  The total esports of food grains is about 23,00,000 tons,
or youghly § percent. of the production. and according’y some 5 per
eent, of the plant-food which the crain of the crops annosly extracts ;

S. 2260 a.
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from the land is evported. Now what is the amount of plant-food
which grain crops in India take up o form their substance 2 If we
allowitto be some 15 ! of nitrogen and half that amount of phosphoric

acid per acre (which are the only items that need be taken into
account ) such an estimate cannot be considered too low; indeed
is in all probability too high. This is the amount, morzover, which

is taken up by the whole crop (straw included ). Since only grain

is exported, 1t follows thit it is not 5 per cent. of the abovenamed
quantity, but § per cent 10 a still smaller figare (probably £ or§ of it)
which would represent the dram of these plant-foods per acre caused

by export, or in other words it will not be much more than half a
pound of nitrogen and quarter of a pound of phosphoric acid per
acre per annum. and may be it is less than this! Such quantities as

these are w &l probabulity amply replaced by nature.

A similar result is obtained if one calculates, from the known
amounts of nitrogen and phosphonic acid in the exported grain, the
amount of these substances per acre  But by deducing the figures in
the manner adopted. it 1s more clearly brought out how small a
proporion of matenals, required for the gran crops of India are
thus taken out of the country.

It has already been mentioned that the rainfall brimgs down annually
several pounds of mtrogen peracre and this agency alone much more
than makes up for the loss’of this element caused by export. And
in the case of the phosphoric acid, the annual movement of silt from
higher to lower ground on to the land by the monsoon rainfall must
DLe admitted to be a source of minéral plant-food.

Thus there can hardly be any doubt that the export of food gran
from India has been considered to be a far more serious drain than
it really 1s

And smmilarly in the case of bones, quite apart from the fact that
atonly one of the five expenmental farms has this material been
found of any value as manure, if the amount of phosphate exported
be raferred to the acreage, it will be atonce evident how utterly
rmpossible it 15 that this trade can be exercis ng any nflusnez on the
fert'hity of the land

51. To my mund it is much more 1mportant to consider how the
fertilty of the land can be increased, than to consider whether the
land 15 becoming exhausted. * Exhaustion” 1s & purely relative term ;
jt is highly improbable that in any, process of agricultare & certain
level is finally reached below which fertilizy cannot descend, and it

. 8. 2260 a.
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s not oaly low compared with that of other countries, but that if it lncrexsed oy

15 not decreasing, 1t s certainly not frereasitg It must also be
adnutted that with a better supply of manure fertility would be
ummediately mereased and more gram produced per acre.  And for
that better supply of manure there 15 only one principal source, namely,
the dejecta of the human beings and ammals that consume very
nearly the whole of the grain crops, straw included.

It 15 in the more perfect direct ( not mdirect ) return to the hud Impﬂrunu
of these matters that one can look for an increased manure supply, relu:ndlu 'm
an ncreased feruhity, an increased outturn of food gram. Doubl!ess' animal
under present circumstances there are many difficulues to be over- |
come before anything hhe great econsmy will bz reihszdin this |
direction  There 15 the scarcity of fuel which occasions the loss of
mtrogen and organtc matter of a very large proportion of the dung of
agricultural ammals , there 15 doubtless a great deal of carelessness
amang caltivators ( more 1 some purts thin w othars } as to the
presarvation of sach refuse matenals as are not burnt ; there isa
sumilar want of method practised 10 relation to the night-soil. These |
dulicalties myy <ome dav be removed  In the meantume they mus’
ronan an achnowledged fact, and that but for these obstacles the
tand would be more preductive thanatis  Further, so far as mtrogen
15 concerned. 1t may be hept i mwmd, that of the other tno sonrces
of this element, the ran 1s annually gnung several pounds per acre, i
and that the Lrcuwinos £ are also beneficial 1n a hke direction, DBut
10 what extent they are thus beneficial is a problem which remains
tor futere investigators to determine.

would be much more correct ta say the fertility of the land in India !
|
i
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be addreesed to the Fdior, Dr. George Watt, Reporter on kconomic
Products to the Government of Ind:a, Calcutta,

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

In order to prescrve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series. Thus, for cxample, papers on Veterinary subjects will be regis-
tered under the Veterinary Serics, those on Forestry in the Forest Series.
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom, Ina like manner, contributions on Mineral and Metallic sub.
jects will be regstered under the Mineral Series.

Tius shest and the title-page may be removed when the subject-matter t» Aled
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The objects of THE AGRICULTURAL LEDGER are—

(1} To provide information connected with agriculture or with econemic products
in a form which will admit of #s ready transfer to ledgers,

(2) To secure the matntenance of umform ledgers {on the plan of the Dictionary}
in all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made to any report or publication may be readily
utilised in all offices where ledgers are kept ;

3) To admit of the crculation, in comenient form, of mformation on any subject
connected with agriculture or economic products to officials or other persons
interested theremn,

{4} To secure a connection between all papers of nterest published on subjects

* relating to economic products, and the official Dictionary of Economic Pros
ducts  With this, object the mformation published 1n these ledgers will
uniformly be given under the name and number of the Dictionary ariicle
which they more especially amplify. When the subject dealt with has not
been taken up in the Dictionary, the position it very possibly would occupy
sn future 1ssues of that work will be assigned to it.



(DMedical and Clicmical Sezies, Do, 12,
(DM cdicinal 3zcauch.)

- IHE
AGRICULTURAL LEDGER.
1898—No. 3.

ACONITUM FEROX.
(INDIAN ACONITE)

[ Dictsonary of Bconomic Products, vol 1, A 397-400.]
.

CONTRIBUTIONS 10 otk KNOWLEDGE or tur ACONITE ALKALQIDS,
ON PSEUDACONITINE.

By WynDHAM R OUnsTAN, MA. FRS and FRANCIS H CARR, A)G., Salters’
Compuny Rescarch Fellow m the Laborateries of the Scicntific Department
of the Impertal Instrtute  Reprinted from the Transactions of the Chemeql
Society, 1897

In previous papers commumecated to this Society, an account has (Introductor

vaneties of acomte At the request of the Government of India, an
mestigation 1s bemng made, n the Saienufic Department of the
Timpenal Institute, of the alkaloidal consutuents of the chief Linds of
aconte mdigenous to India, especially of those which are highly

waisonaus, of are reputed to be of medicinal value.  Inthisconnection,

r. H. A, 0. Jowett has descnbed (Part XIII of this series) the Cont,
I pal prop and decomy products of afsine derived A,_!Qg:l;:m
from the Aconitum heterophyllum of India. In a previous com- | S3of tavg
mumcation, and in the present paper, we give an account of pseud-

the highly poi of the aconite occurting in

Nepaul, which is ususlly regarded as Aconitum ferox,and locally
knawn as **ish* (57#4). Our previous hnowledge of this allaloid
15 almost wholly due to the researches of Alder Wright, who. n con-
yunction with Luff, gase an account of its properties in a paper com-
municated to this Society in 1878, The maverial emploved in cur

A. 397-400.
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work consisted of roots of the plant, which were specially collected
with great care in the Him4layas under the supervision of Dr. George
Watt, C.\.E,, the Reporter on Economic Products to the Gosernment
of India

Psendaconitine

In a preliminary notice icated to the Society two years
ago (Proc., June, 1895) the authors described some of the properties
of psendaconiline. They showed that its hydrolysis occurs in two
stages, 1n the first of which acetic acid and & crystalline base veratryl.
pseudaconine are formed, and in the second the elimination of a
molecule of dimethylprotocatechmic acid takes place with the forma.
tion of pseudacomne. It has also been shown that, when pseud-
aconitine is heated in the dry state, one molecular proportion of
acetic acid distils over, and a base is left, to which the name
pvropseudacomitine was @ven. This base, when hydrolysed, fur-
nishes dimethy Ipratacatechuic (veratric) acid and p3ropseudaconine.
The present paper gives a more detailed acconnt of the experiments
which furmshed these results. and also an account of other observa.
tions on the properties of the salts and denivatives of pseudacomtine,

Extraction of the 4lkaloid.—Several methods have been tred
for the extraction of the base from the root, involving the use of
meihyhe, ethylic, and amjlic alcohols, Finally, a miture of
meths hic and amylic alcohols, 1n the proportion of 4 to 5, wasadopted
as the most efficient solv nt.  The methyhe alcohol is distdled from
the slghtly warmed percolate, under reduced pressure, when a
quantity of fat separates; this 1s removed, and the alkaloid is ex-
tracted from the amvlic alcohol br shiking it with sery dilute (1 per
cent) aquepus hydrochloric acid. The solution is then shaken
with ether, 1t remove the dissolved amyhe alcohal, the alknloid
liberated by the addition of dilute ammouia, and then estracted by
shaking with ether m the ussal manner. On evaporaing the
dned ethereal solution, white crvstals segamc, which are recrys-
tallised by cissolving them tn dry chl 'm, adding dry ether,
and then dry light petrolenm, until 2 shght turbidity 1s produced ;
by this means, a considerable supply of pure pseudaconitine was
obtained. Judging from the yield obtained from the roots of Aconi-
tum ferox, 1t would appear that more pseudaconittne 1s present
n them than there 15 of aconitine in the roots of A, Napellus ; but
this 1s a question to which we shall return i a future paper.

Properties of Psendacombime—The pure base crystallises well.
M. WL J. Pope das Mindly exummited sorte finy weltdafimed oryser's,
with the following results

“The crystals of pseudaconitine consist of small, colourless,

p crystals of rhomboidal shipe having a rather vitreous
lustre Owing to the poor chi of the images obtained from

- the various faces, the measurements given below are of no great

accotacy; they would indicate that the crystals belong to the ortho-
rhombic system. That the crjstals are, however, not orthorhombie, is
shown by the faces which they exhint, and also by the interference

A. 397-400.
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figare observed m polamsed hght  Conudenng, for lhe purposc of PsE}l_!ll;’AEco
descnp(wn that the crystals are really onhorhombxc. the fof)owmg
faces are always observed —(o10), ( T0), (¥11), (117), (171),
(111), (x11), and (171), with traces of the form {110} ; the two
faces (T11) and (711) are never observed This observation was
made on all the crystals exa d—ten 1n number, belong: to two
different crops—and the same faces of the forms {oro§ and {111}
were found 1n every casc, this arrangement of faces 1s not possible
m the hemthedral subdivisions of either the osthorhombic or mono-
symmetric system  The crystals must, thercfore, be assigned to the
rare anorthic hemihedral sysiem, two of the foims having the indices
111 being present as half-forms only, and the mteravial angles «, 8,
and y being equal to 9o° within the rather wide limits of error incurrea
in the measurement of crystals such as those now desenibed
“The crystals present the appearance shown in Fig 1, and have
the axial ratios—

@b ¢ = 08362 11006038

Fio. 1

|
!
|
|
|
}
{
|
“The following angular were ol di— ‘
!

No, of

measuraments Limits Mean, Ca'evlated,

2] 6171y - 62 17’ 61°54'
0 5327 — 56 46 56 5 :6" 12’
9 11720 —118 19 11,5 118 6

18 6712 — 68 30 €S 34
7 1y — i 33 e 23 1t :6
$ 9t v — 95 2 £35 0 9. 39
4 85 2 — 8§ 37 b3 23 85 3t
p 4 7854 — 8o 16 7920 79 48
¢t =110 10 1 - wr g I 12

“The cryetals are verv brittle, and possess a good dc:\s:c; the
Irtter, howeser, could nnt be deteimined  On examnnming a clexs~ge |-
fiagment un ler a very wide anzle ohjecrne one opte svis is ewr
to emerge 1t the edg: o7 the fie'd; t chws that the dispersion 15
in.lned, whichis oniv poswble m the monusymem tnc or arorthie

A. 397-400.
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system. The hemihedral ‘character of the crystals 15 of interest,
because ron-superposable hemihedrism 1s so rarely obsersed on
crystals of the natural alkaloids, that it has been satd not to occur,
(Wyroubofl, Ann, ( htm. Phys., 1894, [vii], 1, 11.)

“The crystallive form of has been d ined by
Tutton (Trans., 1891, 50, 288), who found the crystals to be ortho-
rhombic, but did not observe hemthednism. ~ Althongh morphotropic
selanonships would seem to exist between the erystalline forms of
acomtine and pseudaconitine, yet these can hardly be worked out
from the daa now gwven for the latter alhalord, the following
corresponding angles on the two compounds scem to show somne
simulatty.

Aconstine, Paeudaconitine,
100, 121 60" 39’ o10 111 61° 54°
010 : 121 57 42 100 * 111 55 43
wot 1 121 46 33 o1, 111 17 13”

The crysials melt with decomposinon at zo1°, acetic aerd gradu-
atly disnlling off, the melting pownt 1s fawrly sharp if the substance
1s pt into the bath heated 10 150" and the temperatures slowly raised
Wrght and Luff (Jor c27) have recorded 104—105° as the melung
pomt of psendacomuine. They state that the alhalod contans 1H, O,
which 15 lost at 102°, but we have not been able to confirm this
observation  Pseudaconitne dissolves readily m alcohal, chloroform,
ond nmatnma lome -od1e - ul oo s arp slightly jn water, and scarcely

A determunation of the specific
rotatory power using an alcoholic solution, gave—

Te=112 l=z2dm. a =25 t =15
whence[a], =— 190X 25 = 4 48° 36,

2'1 X I'12 X 6o

The ordmary salts of pseudaconitme are levorotatory, and usually
soluble in water and alcohol ~ Combustion of the alkaloid made
with the material dried at 100° gave the following results— -

1. 02612 gave 0 5964 CO, and 0 1693 H,0. € = 62729 ; H = 720,
11 02587 © ,, 0'3075 COZ, » 01484 H:O. C = 6296 ; H = 637

These figures nearly correspond with those calculated from the
formula proposed by Wright and Luff (Trans., 1878, if, 151), namely,
CoH,oNO, , for which the caleulated percentages are, for carbon,
62:88; for hydrogen, 713. Like acomtine, pseudaconitine and its
salts, even 1n very dilute solution, give rise to a persistent tingling
and numbing sensation on the tongue, and are highly poisonous.
From preliminary experiments on the relative tosicity of -various
aconite alkaloids, which have been made at our suggestion by
Dr. £. W. Tunnicliffe, 1t would appear that pseudaconitine is slightly
mnse toxic than aconitine,

A, 397-400.
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Psendacomiine hydrockloride, C, H, ,NO,,,HCl —We have not ) Not abtalned
succeeded 1n obtamming this salt 1na crystalline condion. It has,i® cystatiine
been prepared by the direct action of dilute hydrochloric acid on
both aqueous and alcoholic selutions of the base, but all attempts
to crystallise 1t from water, alcohol, or a mixtute of alcohol and ether
have resulted 1 the production of a colourless varnish

Psendacontiine hydrobromile, C 1 gNO, . 1Bt —Thissalt 1s pre-  Mode of pre-
pared by dissolving tlie base 1o dilute hydrobromic acid and evapo-  paration
raung the solution A colourless varmish remains, und on adding a
Intle alcohotl to this, the mass rapidly becomes erystalline, It 1s best '
purified by dissalviag it n dry aleohol and adding dry ether unud a
shght turbidity s produced, 1t then separates in larpe, cubical
crystals often arranged in roscttes  The salt readily dissolies in
alcohol and water, but 15 mnsoluble i ether and light petrolenm.
The crystals contain 21,0, which are eapelled on drying at 100—
103° "The dned substance melts at 191°  The water of crystalli-
sation was cstimated by heating at 100—103° 1n an air bath—

0346 lost 0°0263 = 4 8 per cent. H,0,

Determinations of the bromtne in the undned and in the drned | Bromtne.
substance gave the following figures—~
0 3379 undricd salt gave 00751 AgBr Be = g 44,
o 5ig7 dried salt gave o 1227 A;;Br. Br = 1003 ‘
Castl,2NOy HBr + 2H,0 requites H,0 = 45 Br = g g5 per cent,
CytiyNO G I1Br requires Br = 10 3 per cent.

An aqueous solution of the saltis lxevorotatory ; the determination
of the specific rotatory power led (o the following result—
a{15°}= —15'6 I=2dm ¢ = 06635 !

= =1y 500

whenee[ 4 Jo= —~— X 00633
Preud 1 i/ itine 1n being a destro- {stmitariey to
rota ttoe- N aconitine
- . . . . .
tate -
add : b
thotge .+ - . L.t e, . ‘P
line, 1t may readidy be punfied by recrystallisation from a mmurc'
of alcohol and cther, o vn !
e L Y FINA | Thic eals was pre- |
. ' '
. . . “ + dilute | The Ntrate,
' . acid,,
. ' . = er, is
. - 3 e fienam e an A e garp et ta Aaram,
. - - { -
. . - . PN - .
) : . - N
A. 397-400,



> The Agr)m/lurnl

ACONITUM The Aconite )
ferox.

PSEUDACONI]  of alcohol ; 1t is readily purified by crystallisation from a mixture of

. alcohol and ether, and when pure may be crystalised from water,
The dried salt melts at 192° and effervesces at a shghtly higher
temperature; the melting point is fairly sharp if the substance is
put into the bath at 155° and slowly heated. The water of crystalli-
sation was determined by heating the powdered, air-dned salt at
100—105° -

01975 lost o1 4 1,0 H,O = 7 0 per cent.

CyHyNO L HNO, + 3H,U requires H,0 = ¢'7 per cent.

Its solubility in water at 15° was determined. 5 cc of asolu-
tion saturated at this temperature yiclded, on evaporation, ¢'209
gram of salt. 100 cc. of water at 15° therefore, dissolies 4718
grams of salt

Hydrolyses of Psewdaconitine

We have previously potnted out (foc. c2f ) that, :n addition to the
. psendacomne and veratnic acrd, observed by Wright and Lufl, acetic

Acetic acid ) aaud 15 formed by the hydrolysis of pseudaconitine, and we have alsn
<hown that the hsdrolyyis may occur 1n two stages  To determine the
first tage onlv 10 the hydrolvsis mameis, the elimination of acetic
acid with the formaton ot veratnvIpseudaconine, it1s best to employ
a process wimilar to that which was feind to answer in the case of
acomtine A meutral aqueous solution of a pseudscomtne salt, pre.
ferably the sulphate, 1s heated in a sealed tube at 1357 for 3 hours, the
amount of acetic acid formed is determined by direct titration with
Ve et - L 2 * = the addition of

salt), after this
. . N, ralkah=75 per
cent, of acetic acid, which is slightly lower than that calculated for
one molecular proportion, namely, 87 per cent
Stiver salt Analyais of the sither salt of this acid showed that it contained
64'56 per cent of silver.  Silver acetate contains 6466 per cent, The
fi ion of veratrylp may thus be represented by the
following equations—
CyHoNO, + H,0 = (,H,NO, + CH,COOH.
Pseudaconitine Veratryipseudaconine,

Veratrylpseudacontne,

The pure base cnystallises from cthe( i large, uregular crystals,
which are nearly insoluble in water and in hght petrolenm, but readidy
Meltng soluble in ether, alcohol, and chloroform. They melt at 199° when
poing, put nto the bath at 150° A solution of the base 15 lesorotatory.
determination of the specific rotatory power in alcoholic solution led
1o the following results—

t == 16°% a=-—1%6" ¢ =13035 l=22dm,
vbence (ajr = 1R X v26y ~35%18"

X 15035
A. 397-400.
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Veratrylpseudaconme. therefore, unlike its analogue benzicomne. PSEl_}mzmwl-
exhnbnts rotatory power of the apposite sign to that of its parent base
Aconitine and benzaconne are both dextrorotatory, whilst pseud-| Refatory
acomtine 1s dextrorotatory ard \eratrylpseudaconme levorotatory
Combustions of the base, dried at 100—103°. furrushed the follow-
mg results, showing 1t to be 2 monhydrate—

1. Carbon 61 44, hydrogen 7 15 per cent.
o ., bhror; . 7054 o

Caleulated fer C, (H, . NO, ,,H,O Carbon 61 54; hydrogen 735
per cent

This allalod and its salts have & very bitter faste, but produce no | Avsencs of
tingling sensation, and do not appear to be poisonous.

Veratrylpsendacomne Hydrobromide, C,,HNO, , ,HBr —This
salt separates from a muxture of alcohol and ether in large, prismatic
crystals which contain 3H,0—

xle
properties

03478 salt lost ¢ 0264 H,0 at100°% H,0 =73,
03478 ,, gaveooS42 AgBr. Br = tvazr,
C5H;;NO,,HBr 4 3H,0 requires H,0 = 6 95 ; Br =11'02 per cent.

rosettes. In melung, two fanly sharp points may be nolﬂiced,‘one at ’;f:.','.‘.’;g
AR K b T ae

. . . f
L Seta .t .

thrown down asa pale jellow, amorphous preciptate when anric
chioride is added toa so{unon of the hydrochloride. It is insoluble
in water, ether, and light petroleum, but reacily soluble in ethylic and
methylic aleohols, chloroform, and acetone ; it could not be crystal-
lised from anfy of the last-mentioned solvents alone, or on the addi.
tion of any of the former to them.

Pseudaconine

The second stage of the hydrolysis by which veratryIpsendaconine
passes into veratne acid and pscudaconme, may be best effected by Hydrolysis
adding alcoholic soda to an alcoholic solution of pseud: itine, or |
eratryIpsendaconine,  ITydrolysis tahes place rapidly, and is com-
plete in about 2 hours. Dilute sulphunc acid is then added, the
hltrate cvaporated, the veratric acid evtracted from the acidified solu.
tion by cther, and the psendacotne by chloreform, after renderine
the solution alksline with ammaonia. °

© 2143 gram of alkaleid gave o OSfﬁ gram of veratne acid:::s-g;
per cent. Caleulsted for one molecular proportion, 2549 per cent.

A. 397-400.
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‘The acid melts at 178° and cxhibits the other properties of dv
methylprotocatechurc acid (veratric acid). This stage of the hydro-
be d by the —

Iysis may, therefl T by 1
CuHiNO,, + H,0 = CH(OCH),COOH + C,H,NO,
Veratrylpseudaconine Veratric acid Pseudaconine.

Pseudaconine is an amortphous, hygroscopic base readily solublein
water, -chloroform, alcohol and acetone, and less readtly m ether,
Its aqueons solution is strongly alkaline to litmus. Al attempts to
€rystaﬂlse the base uncombined with its solvent have been unsuccess.

ul, —_

An aqueous soation of pseudacommne is dextrorotatory, The
specific ratal0ly power of an aqueous sojution was determined with
the following Tesults—

afz0°) = + 325 c=o08b6 L=2dm
_ 100X 0581 _, o6
eI + 30° 6

Peewdaconne hydochiortde, Cy Hyy NO,, HCI. was piepared by
dissolving the base 1 dilute hvdrochlonic acid to neutrality,  Many
attempts made to crystallise this salt from vanous <olvents were
unsuccessful, although, on one occasion. crystals were obtaned from
an alcoholic solution which had stood for ix months; these were
prisms and melted at 68°

Pseudaconme hydrobromide. C, IT,0NO,,HBr, was prepared in
the same D ) o D

Psed. . : v
direct act
decomposition between silver nitrate and the hydrochlonde, and
barium nitrate and the sulphate It was always obtained in an
amorphus state

Psendacomne sulphate, (C, ,H,,NO,),, H,SO,, was prepared by
acting on pseudaconine with dilute sulphuric acid, but ths salt could
not be erystallised

Psendacomne aurichlorsde, C, H,,NO, HAuCI,, is precipitated -
when auric chloride is added to a concentrated solution of psevd-
acomne - '
soluble
tions.
tion s
precipita
due to R . )
chionde from the aunchlonde We have so far failed to crystallise
an aurichlorpseudaconine from this solution,

whence [ a]

Pyropsendaconitine,
As i ded by us, when pseudacomtine is heated

when heated
above melt.
ing point.

)
P 'y rec €

shightly above 1ts melting point, 1t effervesces and loses acetic acid.

A determination of the amount of acetic acid which disuls nnder these

A. 397-400. .
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arcumstances, proved that one molecular proportion ot aceuc acid PSE‘{.%S“""
15 expelled; analysis of the siver salt of the acid proved it to be

silver acetate. The reaction may, therefore. be represented by the

following equation~—

CWH,NO, = GHO, +  CH.NO,
Pseudacomt:ne yropseudaconitine.

Pyropsendaconiune. an  anhydride of veratrylpseudacomme, 1s
obtained from the residue by solution in dilute acid, and is purnified
by fractional preciptation from this solunon with dilute ammonia
The colourless fractions are dissolved in dilute acid, precipitated with
ammonta, and the pure base extracted from the alkaline soluton by
ether. The base so far has only been obtained as an amorphous | Apparent
varnish, neatly msoluble 1n water, but readily soluble m alcohol, :hs:neeol‘
chloroform, and ether Its salts appear to crystalise well ; they Sf.‘-fg’,’:"
have a bitter taste, but produce no tnghng, and do not teem to be
poisonous, The Aydriodide crystalhses tn prisms
Although, in publishing our preliminary notice of pseudacomtine
stated that we were engaged 1n a complete mnvestigation of the
Tma L. A4 aa

z s mravant Hauwe Mastin Erannd fram nvacain wa

1

N .

€ -

.

an acetyl group  For the rest, they record melting pomts which .égﬁ‘n"f:m
<iffer samewhat from those previously recorded by us, but singe these | sidered

PpOoMLs are 1n most cases decomposing powmts, and depend on the
conditions under which the observations are made, no real mport-
ance attaches to these discrepancies

As 1o theur asserton that psendaconmne 1s the anhydnde of the
acomne derived from aconitine, it 1s to be observed that this state-
ment 15 based solely on the numencal comncidence that the formula
for pseudgconine deduced from Wright's formula for pseudaconitine,
namely, C, ;H, ,NO,, differs by one molecule of water from the
formula which Freund has saggested for acomine (C,,H, NO,)
But, as we have elsewhere pointed out, Freund’s new formule for
acomtine and ns’denvames cannot at present be accepted as proved,

(RS PNt ARG O T

Pharmaceutics] Society, by Mr. H. T. Durant, _ i

G.1.C. P, O.—=No. NES R, & A —256-08 —2,200'—=) E.F.
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Tur SPANISH CHESTNUT.
Note on the Cultivation of the Spanish Chestnut in the Himdlayas.
By 8ir E. C. Buck, KT, C8.[

1., This note will be divided under the following hesds:—
1.~—The value of chestnuts as a supplementary food-supply
in the Himblayas.
IL.—The history of past operstions in the North-West Pro-
vinces and the Panjab. :
IIL.—Cultivation :n Spain and Italy.
1V.—Suggestions for future action,
I.—~Value of Chestnut as a Food-supply. —
2, So long ago as 1838 Dr. J. Forbes Royle urged the culiivation o!Cl.!ES_INU
of the chestnut in aletter to the Directors of the Honourable East India
Company in the following words :—* The common Spanish chestnut,”
he wrote, *“seems well suited to Northern India and the Him4layas,
and would yicld an additional article of food to the inhabitants of

the mountains who are sometimes forced to subsist upon acoms and
buter horse chestnuts.”

»00D-
SUPPLY,
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3. That the inhabitants of the Himdilayas at any material distance
from the plains often suffer severely i seasons of deficient outturn
is well known., The main reason 1s the difficulty and cost of import-
ing food-grains from below, especially in years when scarcity is
common to the plains and the hills. Perhaps the Kumaonis of the
North-West Provinces are better off (in view of their supplement-
ary cultivation in the “Bhabur ” at the foot of the hills and of their
general comparative prosperity) than the inhabitants of Native States
behind Mussoorie and Simla, but that even they do suffer to a mate-
rial extent is indicated 1n the recent “Narrauve” published by the
North-West Provinces Government on the famine of 1896-97, in
which it 1s remarked that “in the Himilayan distncts with & popu-
lation fast growing in density and harvests entirely dependent ona
rainfall, which 1s not stable, imports of grain have of late years been
often necessary to prevent or alleviate distress,” A suggestion to
construct another railway to the foot of the hulls follows, But it may
be noted that even when grain has been brought to the foot of the
mountain ranges the labour and cost of carrying 1t over hill-roads
nto the 1ntenor 1s enormous,

4. Ttas sull the case that in seasons (which as shown above
often occur) of local distress the nll-people eat the unpalatable and
unwholesome horse chestnut and other wild fruits, Indeed, in
many parts of the hills, they partially subsist on wild fruits in every
year. In Stewart’s report on Bijnor (page 679, Kumaon Gazetteer),
he remarks that ¢ Hill-men eat greedily all kmnds of fruits, both culti-
vated and wild, and very rarely allow either to ripen thoroughly.
The number of wild fruits and berries 1s very large, and the supply
lasts from April to October, forming a welcome, though not perhaps
always a healthy, addition to ther food.”

5. The value of the Spanish chestnut as a supplementary food-
supply in tracts where it can be successfully grown has been thor-
oughly blished in the i regions of South-West
Europe. The gross annmal outturn of chestnut fruit in the hills of
Ttaly 1s estimated at 360,000 tons (Iwdia Office Reports, 1892, page
35) or in Indian weight about 1o millions of maunds. This quantity
atsla head (sce page 9) would feed one million of persons for

100 days without other food, Production in Spain is equally wpor-
tant.

C. 808-11.




Ledger. 3
. . CASTANEA
‘The Spanish Chestaut, (Sir E. C. Buck) vulgaris,
A large proportion of the nuts are used as food ;— o CHALYE
(1) in the form of flour, for making into cakes (something sig’g%\-{
Like the Indian chapit) either alone or mixed with .
cereal flours ;
(2) for making soup ;
{3) roasted or boted whole,
Cooked fo

It is not the case that the chestnut is preferred as a staple food to
cereals  But it is enjoyed as an ordinary article of diet even by the
better classes 1 South Europe and 1s imported as a delicacy to North
Europe, while the lower classes of the mountain countries do actually
subsist on it largely Thus, in the province of Asturias (Spaimn)
(India Office Reports, 1892, page 25), 1t 1s stated that “in many dis-
tricts where the crop of gramn s poor and uncertan on account of
the climate, the chestnut 1s considered as the basis of the food-supply
in 1ts season, which 1n some locahties lasts four months and replaces
maize head, beans, and potatoes, (The outturn of nuis m this
province is about 11 mullions of maunds.) In Cuneo (Piedmont)
40 per cent, m Liquma two-thirds, in Piacenza 6o per cent, in
Arezzo (Tuscany) two-thirds of the yield 13 reported to be used
locally as food. In these and 1n other districts the price paid for
chestnuts to be exported to other countnes is sufficiently large to
induce the mhabitants to part with a considerable portion of thewr
crop. But wherever exported 1t 1s used, mn some form or other, as
food.

6 Professor Ghurch inrecording his analysis of chestnut flour,
intimates that “ chestnut flour ought to be of easy digestibility, and
a suitable children’s food, considenng that 1t contains over 40 per
cent. of nutntious matters seluble 1 puare water.” According to
Parmentler the nut contamns as much natritive matter as cereals,

7. The facts above noted seem to jusufy the presumption that
the Spamish chestnut will, if 1t can be successfully and extensively
cultated i the Himilayas, afford a supplementary food-supply of
matenal value to the hill-people even in ordinary years as well as in
seasons of scarcity. And it1s a satisfactory circumstance indicated
by expenimental cultivation near Simla that the yield of sound fruit
is better in years of Light runfall than in years of sbundant rain.
This obsenation is confirmed by the reports from the Continent |
where the minimum yield isin “cold and rainy seasons.” If then

C. 808-11,
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the chestnut does succeed in the Indian Hills, it will yield its largest
supply of food in years when it is most wanted. The reasons why
light rainfall 1s advantageous are given Jater on.

II.—IIistory of Past Operations,

8. Experimental cultivation of the chestnut in the Him#hlayas
was for the first time taken up seriously about 25 years ago, An
account of the action taken will be found in a report {Agricultural
Ledger No. 15 of 1894) on Himélayan fruit culture by Mr, Smythies,
of the Forest Department.  Briefly, 1t may be stated that the Forest
Departrent after derable difficulties ded 1 bringing over
seeds from Europe in 1873, and three or four years later at
the iustance of Sir Henry Ramsay and under my own direc-
tion, the North-West Provinces Agncultural Department imported
after several failures large quantities of sound seed and grafted
trees,* The Forest Depariment plantations were raised at the
Ranikhet fruit garden at an elevation of about 6,000 to 6,400 feet,
and those of the Agncultural Department at about 7,000 feet at
Muktesar between Naim Tal and Almora. Both gardens were event-
ually placed under the dwection of Mr, Graw, a Scotch tea-planter
near Ranikhet, who, having had a training as a professional gardener,
was very successful in rearing the trees,

9. From both gardens distribution of young trees has been
made to the owners of private orchards, to other Divisions of the
Forest D and to Gov gardens, about 2,300 having
been sent out from Ramkhet and 6oo from Muktesar, Those
supplied 1nthe earlier years were gralted trees, but of late yc::u's
seedhings have been distributed. The point is of importance,
since, as will be indicated later on, only grafted trees bear large
fruit. The general el at which pl i have been
formed has been from 5,500, t0 7,500 feet. There bas on the
whole been more failure than success in results. Crops have been
small, and a large proportion of the nuts have been hollow shells,
The reasons of failure will be discussed presently, but among themm
the most are that the elevation has been too high, the
aspect has often been unfavourable, the number of trees has some-

, * Note—In the event of future importations being required, informa-
tion as to the most successful method of packing seeds will be found in
the Annual Reports of the Forest Department of 1873, ef seq.

C., 808-11,
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times been too small to ensure fertilisation, and the rains have
occasionally interfered with fecundation at the cntical tme, That
the causes of failure can be removed or considerably modified, 1s pro-
bable. In exceptional cases success has been obtaned, and the
conditions under which success has occurred can be repeated over
large areas fable for chestnut | ion, while, on the other hand,
conditions of failure can be avoided.

Imyself made many expeniments at various elesations and
aspects near Simla between 1883 and 1895, The most satisfactory
results were obtained at Mr. Goad’s gardens at 4,5¢o feet with 2 north
aspect, Baskets of excellent fruit from this garden were often
exhibited at the Simla horticultural shows. I found also good fruit
at 5,000 to 6,000 feet in private orchards in the Kuln Valley whers
summer ramfall is light and theland is protected by high mouontain
walls on either side, though from two gardens the shnivelling of the
fruit was reported.  Simulat results were abtaned tn the Forest planta-
tions above the Sutlej Valley, whereagain the summer rainfallis light.
Here the elevation was from 6,200 to 7,500 feet, the best results
being attained at the lowest elevations,

10. There are now in the country a large number of trees, grafted
and ungrafted, beanng enough frmt for the unlimited expansion
duning the next few jears of the stock of seedhings, and there are
also a sufficient number of grafted trees bearng a fair quantity of
sound fruit to admut of the grafung from them of any percentage of
seedlings that 1s wished, The questions that have to be decided,
viz,, suilable sites for plantations, the best elevation and aspect, the
extent 10 which trees should be grafted, and the vaneties of the
Spamish chestnut which should be encouraged, will be most con.
vemently discussed after dealing with the reports which have been
obtaned from Europe.

I —Cultivation in Spain and Italy.

1. In 1390, Isubmutted arequest to the India Office that informa-
tien might be obtained from our Censuls in Span and Italy or
from other sources as to the conditions under which chestauts were
grown and utihsed as food in those countries  In 1892 the reports®

* Copies may be obtained from the Impenal Department of Revenue
and Agriculture,

C. 8c8-11.
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with a review by Sir George Birdweod were communicated to the
Government of India. A summary of the mformation received is
given in the appendices to this note, but a few of the leading and
most important facts are detatled in the following section,

12 The following remarks taken from the report received from
Catalonia (Reports, page 28), appear applicable to the Himslayas:
“ Chestnut trees,” it is written, ** are of very rapid growth in mountain
districts which are not generally well adapted for any other sort of~
culture, and as they require scarcely any care whatever and are certain
to yield their annual crop, the increase of their cultivation is easily
accounted for.”

13. In the report from Asturias (page z5) 1t is stated that the crop
is best in years of warmth and light ramfall. Butit 1s in the report
from Catalonia (page 30) that the statement 1s made which suggests
the mun reason why so much hollow and shrivelled frut has been
gathered on the Himdlayan trees. «Chestnuts,” it is sard, “blossom
m June, and heavy rains in the latter days of June when fecundation
takes place may njure them.” Now high elevauons are in the
Him4layas much more exposed to heavy rainin June than low eleva-
tions, and if the presumption 1s correct that for other reasons eleva-
tions below 5,000 feet are preferable, it may be found that the
percentage of hollow fruit wall be much diminished when the trees are
grown at the lower levels
14 The chestnut tree is stated to be grown for the production
of—

(1) Fruit for local consumption as an article of diet.
(2) Fruit for export

(3) Timber,

(4) Hoops and staves

(5) Leaves for manure,

15. The varieties used for local consumption are not, as a rule,
those used for export. The large nut, familiarly known as the
“ Marron,” is only “eaten and sold fresh,” “the other qualities”
which form the larger part of the yield, are ground into flour, etc.,
(page 18 (Tuscany). The question arises whether the grafts which
we have imported gre not too excluswvely the “Marron” variety,
and if ¢o, the circumstance would perhaps partly account for the
difficulty which has been experienced in this country in keeping the

C. 808-11,
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fruit m good condition, for from all gardens 1t has been reported that | iz CULTL-

the frat “spoils” after a few days. The best quality (in Spain) s | o FVAIN,

said to be “a round nut from grafted trees having a separate nut
each shell, nearly spherical,” whereas “infenior qualihes generaily
produce three nuts under one cover” (page 23) The Himélayan
frmt 1 have seen ether resembles the Marron or the inferior frun
above described—though, perhaps, the latter has been taken from
ungrafted trees,

16. Trees grown for frint are almost always grafted. The fruit
from ungrafted trees 1s in some of the Italian districts only used to
feed pigs, but in the report from Cataloma (page 29) the important
statement 18 made that the fruit from ungrafted forest trees, though
small and late, 13 very abundant and by no means inferior in its
nounshing qualties to others and 1s even sweeter. The main reasons
why grafted trees are preferred are thst the frwit is earlier, of larger
size and more readily saleable.

17. The elevation preferred for grafted trees is from x,goo to
2,000 feet with a northern aspect (pages 17 to 27)  An altitude of
3,000 feet hinders perfect development, “as also the accomulation
of snow” (page 35). The maximum altitude in North Italy is about
2,500 feet. Extreme dryness 13 prejudicial, and (in Catalonia)
«scarcelya treeis found on the southern slopes, where, probably,
the direct action of the sun’s rays combines to deprive the soil of what.
ever mosture it might contain * {page 27). Early orlate frost is
prejudicial.  The soil should be Iight and sandy.

18, These facts indicate that careful etvperimentsare needed to
ascertain the nght elevations for grafted trees in different parts of the
Himalayas, and confirm the p p that our pl. ions have
been hutherto placed 100 hagh, generally at 5,500 feet and upwards

The best
frult
dascribed

Difference

trees.

Best
elovation for
grafted
trees.

The tree
flourishes {na
moist but

llght and
sandy soll
Further
exporimenty
necessary.

Trces planted for timber may, however, be successfully grown at

hat higher elevat and for coppicing are i “rele-
gated to localities where too low temperatures prevent the fruit from
matuning ” (prge 31). Thebest temperature for fruntis said to be
a medwm heat of 55° F., rangng between 14° and 22, and for
tmber of 48° F,, ranging between 5° and 77° in the shade,

19. The yield of a chestnut tree vanes of course with the condi.
tions under which it is grown, The following estimate is given in the
report from Asturias (Spain) subsututing Indian for Spamsh waights.

' C. 808-11.
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HLIGULI-1 About 32 trees are planted in an acre. The produce of a tree is
and ALy, | 2bout 1o seers and the produce of an acre about 8 maunds. But this
estimate assumes the youngest trees to be 12 to 15 years old and the
oldest * several centuries” (page 24), Another estimate from Cata-
lonia gives the produce of a tree over 25 years in full bearing as
three-fourths of a maund (page 31), while from Tuscany the average
yield in seven years from about a million of acres is given as between
7 and 8 millions of maunds (page 17). (This nearly agrees with the
Asturias estimate.)
v,{—}}s};}‘g&? IV.—Suggestions for Further Action,
ACTION. 20. The distribution of trees in small quantities to isolated gar-
dens or cuftivators’ holdings is not, at present, an import:{m object,
It would seem desirable for the next few years to make experimental
Experimenal plantations under expert direction at diff ions and in
“different localities, in order to ascertain positively what are the most
suitable conditions of soil, elevation, and climate for the successful
cultivation of the tree in the Himé4layas. The plantation should be
lmportln: large in order to give every facility for fertilisation, as there is reason
mumsmon to believe that where only a few trees are in one neighbourhood pol-
len is not carried from one tree to another in snfficient quantities.
21. Such experiments could perhapsbe most usefully carried out
by the Forest Department. In view of the fact that chestnut timber.

is valuable there need not, as I have been told by a Forest officer
(Mr, Hearle, Deputy Conservator, Naini Tal), be any loss, even if the
{ruit turns out to be of no grest' importance. In some cases, how-
ever, 1t may be hoped that the frnit itself will, when the trees have
arrived at matutity, 20 or 30 years hence, be of material value as a
food for the neighbourhood. -

22, There ate now some 3,000 seedlings at the Ranikhet garden
which could, some grafted and some ungrafted, be thus utilised. In
making grafts the older trees which are found to bear single kernels
and compact nuts (most in accordance with the description of para-
graph 15) should, perhaps, be chosen to supply graft wood, There
are probably other seedlings available at the Simla gardens or in the
forests beyond Sim!a which could be similarly oulised,

23. Considerable quantities of seed from the older trees planted

20 to 25 years ago are now annually available. If the Forest Depart~

C. 8oB-11.
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- ment would permit the seed to be sown in nursenies every year large
stocks could be annually raised. In consideration, however, of the
doubt which exists whether we have imported into Inda grafted trees
of the kind which are explained in paragraph 15 tobe the most useful
for food purposes, it might be desirable to obtain, through the India
Office or otherwise, a few more grafted plants in Wardian cases from
Spain.  Otherwise there is plenty of matenal to work with.

24, The evidence from Europe and in Indma itself points to the
desirability of planting between 3,000 and 5,000 feet rather than as
hitherto between 5,000 and 7,000 feet. The best elevation can only
be ascertained by careful experiment and may differ in different parts
of the Himélayas. There seems, however, to be no doubt asto
aspect, It must be north rather than south, and north-east rather
than nonth-west. Localties of heavy rain should be avoided. If,
as seems probable, an elevation of 4,0c0 feet 15 not unsuitable, the
Towness of alutude will in itself ensure a lighter rain than that which
oceurs at higher altitudes, especrally as the earlier raing are believed
to be heavier on southern than northernslopes. Asalready indicated,
heavy rain m June interferes with fecundation, but much wet later on
seems also to have a tendency to rot the ripening fruit. It is, per-
haps, for these two reasons that years of scanty rain appear to result
1n better crops of fruit.  If the correctness of this presumption can be
established, the circumstance is in favour of the belief that the fruit
will be a valuable food-supply in years of comparative drought and
scarcity. These arguments do not, however, much affect experi-
ments 1n those regions of the hills, such as Kule and Kashmir, which
are beyond the influence of heavy summer rain.

25. It would seem desirable that, in order to ascertain with more
certainty whatisthe actual effect of differing elevations and rainfalls
on the fertlity of chestnut trees in the Himélayas, registers should be
Lept of the average weight and condition of the crop of varions
plantations. Some information of the hind might also be annually
obtained from planters who have a sufficient number of chestnut trees
in their orchards to give value to the observations.

26. It is possible that the best land which could be taken up for
chestnuts would be the belts which lie just at the foot of large forests
and just above the gentler slopes of cultivation inclading perhapsa

V. ~SUGGES=
TIONS for
FURTHER
ACTIOH,

See
Appendix I
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fewfields.  Only such fields would be used as are seldom cropped or
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are 100 steep for really successful cereal agriculture, The fact that
the leaves give a useful manure is also in favour of plantations near
cultivated land.

27. 1t would seem to be premature to press the cultivation of the
treeat present on the agricultural population, although exception
might be made in the case of intelligent proprietors with large estates
or holdings, especially in those instances where they already have
formed orchards of fruit trees. But asttention may be drawn to the
circumstance that a Pictorial Lesson Sheet on the chestnut tree and
its uses wasg some time ago prepared (in the Imperial Office of
Revenue and Agriculture), which might, with such additions as may
be considered necessary, be utihised in Himélayan schools, translated,
if wished, into hill dialects  Familiarity with the fact that the chest.
nut can be used 1n varions ways as food may prove tobe of eventual
service,

APPENDIX I.
Synopsis of Reports from Italy and Spain.

The headings adopted below are mainly taken from an account
of the chestnnt tree included 1n his “Manual of Forestry” by
Dr. Schiich, formerly Inspector General of Forests and now Professor
of Forestry at Cooper’s Hull. The reports referred to are contarned
m Sir George Birdwood’s pamphlet. The various methods of pre-
paring the fruit for food are summansed m Appendix IT. The utility
of the chestnut for focd is not referred toin Appendix 1.

Utility —Vields a fairly hard, moderately heavy timber, specific
gravily air dried =66 ; splits well; durable; used for bwlding; m
carpentry staves for wine casks, line stakes, hop poles. Not a very
good firewood but charcoal. Much appreciated by blacksmiths.
Bark used for tanning, .

Timber for buwilding; leaves to ennch sol; wild mountain
species gives better wood.

Trees cut down (coppiced) throw out branches 2o to 30 feet high
in four or five years, diameter at foot 210 4 inches; cut into two or
more stnps for hoops of casks. For staves only three or four
branches allowed to grow for 20 to 25 years. Compete favourably
with American oak staves For timber only one trunk, Excellent
timber; neither warps nor 1ots ; resists dampness perfectly ; does not

C. 808.11.



Ledger.

1t

The Spanish Chestaut, (Sir E C. Buck) CASTANEA

vulgaris.

admit of fine polish. Saw-dust and refuse profitably dstilled con-
taining abundant tar and other utilisable substances.

Elevation and Aspect.—A tree of the lower hills and mountains
prefernng northern and eastern aspects.

460 to 8oo metres,

Does not generally flourish above 1,000 metres.

Chestnuts lie between cultivated land and oak forests.

Only on northern slopes where cool breezes, springs and rivalets
prevail ; at 2,000 to 3,000 feet.

Not lugher than 8co metres, in valleys,

Clumate.—Mild. Treeis tenderagainst earlyand late frost; light
demanding but less than oak; stands shade in jouth and thnves
under Scotch pine  Storm firm.

Require damp atmosphere , renovated by cool mosst currents of
air. Excessive dampness of ground mjunous. Low temperature
tends to promote vertical growth at expense of fruit, but great cold
makes them stunted. .

Soir.—Likes a deep, potous, fresh and fertile soil. Cangrow in
rather dry soil 1if deep, but avouds wet, Loamy sand swts it best;
does not like heavy or calcareous soils.

Sandy, hight and porous  Clayey, stoney and compact groynds
unfit, on slatey formations not a single tree 1s found. Not very ex-
acting as 10 ch 1 d of sul. D p dept
infinitely more on situation, hyd 1c state of ph tem-
perature, and physical conditions of sail.  Soil in Catalonia is detritus
of adjmming gramte rocks, so loose and incoherent that it falls in
separate grams, generally composed of silex orthose, felspar and
mica.

Shape and Der Straight stem branching at moder-
ate height.  Reot system deep growing like oak. Lower than eak,
butattaws very large diameter; reaches age of more than 500 years,

Reproductive Power,—Comes into full bearing at about 50
years , full seed every two or three years; rveproductive power from
stool very great even at 100 years old.

Grafted trees in full beanng at 20t0 25 years.

Sylvicultural System,—Daes well with beech and oak as high

|APPENDIX I.
Sehllch.

X, Italy,

Asturlas,
Asturias,
Catalonis,

Ttaly,

Schilch,

Catatonla.

Sehlich,

Catalonta,

Sehtieh,

Sehuten,

Catalonty,

forest, and requires under-planting grown pure of mixed as copplce,
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APPENDIX I High forest generally treated under rotation of 100 years, coppice 3
10 30 (see also above under DZiluy, page 10).

Schlich, ' Formation of Wood.—Dirtect sowing is done, but chiefly plant-
ing. Nuts retain germinating power for about six months. Sow in
spring as autumn sowings are eaten by mice ; not too early as seedlings
are tender against late frosts, Cover with about 1} nches of soil;
germination in five or stx weeks.

Catalonta,

SIrE, Buck.

Schileh.

_/ Catalonla

Ralsing
plants from
seed

Transplant.
iog

Trees for fruit should be young, healthy and well-rooted, trans~
planted generally from sites of patural production. If such not
obtainable, sow in loose ground without manure. Sow while still
tender not more than & month after fall.

[ My experience in India favours the sowmg of fruit as soon as
possible after being gathered—in boxes protected from the chmate,
charcoal dust and sand being mixed with light garden soil, But the
forest officers have now gamed further expenence and will no doubt
develop a safe system of sowing, ]

Nurseries—Sowings 1 dnlls, or nuts placed flush 10 rows and
covered with 1} inches of soil, Seedlings pricked out when 2 year
old and put out after two years more; frequently older plants used
pricked out 2 second time stand pruning well both on crowns and
roots, Young chestnuts must be protected against early and late
frosts

Cultivation for Fruit—Slips when planted do not thrive well,
and, consequently, all forests destined for the production of froit are
wmade up of young, healthy, and well-rooted trees, which are trans.
planted usually from the sites where they grow abundantly. If such
trees are not easily obtainable, it is best to sow the seeds in loose
ground, without manure, in a nursery, and, if possible, where they
can be jtrigated.  The plants are kept in the nutsery for four or five
years, ortill they are to be transplanted.

Plantations may be made directly also by sowing the seeds, the
only drawback to doing this being the extratime required for the
forest to yield any profit,

Almost all the seeds when sown germinate, and, Consequently,
they may be sown close to each other, and, after growth, the least
healthy plants separated and the best left at convenient distances
from each other.

C. 808-11.
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The proper time for sowing 1$ whilst the fruit s sl tender, and
when not more than a month has elapsed since their fall from the
trees In Gerona the best period forsowing is from December to
January.

1f they are to be sown later, it is then necessary to preserve the
chestnuts 1n impermeable subterranean grananes (“silos”) covered
with sand ; and when taken out of the “silo” the rotten chestnuts
are to be separated from the sound ones which 1s effected by sub-
merging them 1n water, when the decayed fruit will float

Anyhow they should be sown closer to each other than usual,
as many of them may not germmate.

The depth at which they should be sown 1s from four to eight
inches from the surface.

Trees grown from seeds are transplanted mn the usual manner,
and in this district they are transplanted from November tll February
and at a distance of from g to 15 yards from each other, accord-
ing to the development which it may be inferred the upper part of
the tree is likely to attarn, and which will be 1n direct ratio to the
ferulity of the sol.

In very fertile soils their closer proximuty favours only the vertical
growth of the plant at the expense of s fertility, but, in less favour-
able ground, as they develop less vigorously, more may be con-
vemently planted.

The trees can be transplanted at almost any age, as they take
oot easily, but their diameter should never exceed a couple of inches,
1n order that they may be safely grafted, if necessary.

The healthier and better developed trees are therefore selected,
and all their branches cut off leaving only the stock.

Though the soil needs no preparation generally, if it has been
previously utilised as a vineyard or as pasture land, the same culture
is continued dunng four or five years till the young trees are sufficiently
developed  If the soil has never before been cultvated, it1s broken
up and utlised duning four or e years for growing wheat, or pota-
toes, in orderto cover the cost of the plantaton, Of course, the
ground s 1n this case broken up before the trees are planted,

Nerther for planting nor sowing is there any necessity for selecting
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High forest generally treated under rotation of 100 years, coppice 3
to 30 (see also above under Utlily, page 10).

Formation of TWood.~~Direct sowing is done, but chiefly plant-
ing. Nuts retan germinating power for about six months. Sow in
spring as autumn sowings are eaten by mice ; not too early as seedlings
are tender against late frosts  Cover with about 1} inches of soil;
germination in five or six weeks,

Trees for fruit should be young, healthy and well-rooted, trans-
planted generally from sites of natural production, If such not
obtainable, sow in loose ground without manure, Sow while still
tender not more than a month after fall.

[ My expenence in India favours the sowing of fruit as soomas
possible after being gathered—in boxes protected from the climate,
charcoal dust and sand being mixed with light garden soil. But the
forest officers have now gained further experience and will no doubt
develop a safe system of sowing. ]

Nurseries—Sowings in drills, or nuts placed flush in rows and
covered with 1} inches of soil, Seedlings pricked out when a year
old and put out after two years more; frequently older plants used
pricked out a second time stand pruning well both on crowns and
roots. Young chestnuts must be protected against early and late
frosts

Cultivation for Fruit—Slips when planted donot thrive well,
and, quently, all forests destined for the production of fruit are
made up of young, healthy, and well-rooted trees, which are trans-
planted usually from the sites where they grow abundantly, If such
trees are not easily obtainable, it is best to sow the seeds in loose
ground, without manure, in a nursery, and, if possible, where they
can be irrigated. The plants are kept in the nursery for four or five
years, ortill they are to be transplanted.

Plantations may be made directly also by sowing the seeds, the
only drawback to doing this bemng the extratime required for the
forest to jield any profit.

Almost all the seeds when sown germinate, and, consequently,
they may be sown close to each other, and, after growth, the least
healthy plants separated and the best left at convenient distances
from each other,

C. 808-11. .
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The proper time for sowing 1s whilst the fruit is sl tender, and
when not more than a month has elapsed since their fall from the
trees. In Gerona the best period forsowing is from December to
January.

If they are to be sown later, it is then necessary to preserve the
chestnuts 1 impermeable subterranean grananes { silos”") covered
with sand ; and when taken out of the “stlo” the rotten chestnuts
are to be separated from the sound ones which 1s effected by sub-
merging them 1n water, when the decayed fruit will float.

Anyhow they should be sown closer to each other than usual,
as many of them may not germinate.

The depth at which they should be sown is from four to eight
mnches from the surface,

Trees grown from seeds are transplanted 1n the usual manner,
and 1n this district they are transplanted from November ull February
and at a distance of from gto 15 yards from each other, accord-
ing to the development which it may be inferred the upper part of
the tree is likely (o attain, and which will be in direct ratio to the
fertility of the sol,

In very fertile soils their closer proximity favours only the vertical
growth of the plant at the expense of 1ts fertility, but, 1n less favour-
able ground, as they develop less vigorously, more may be con-
veniently planted.

The trees can be transplanted at almost any age, as they take
oot easily, but therr diameter should never exceed a couple of inches,
in order that they may be safely grafted, if necessary.

The healthier and better developed trees are therefore selected,
and all their branches cut off leaving only the stock.

Though the soil needs no preparation generally, if it has been
previously utibsed as a vineyard or as pasture land, the same ¢nlture
is continued dunng fouror fise years till the young trees are sufficiently
developed  If the soil has never before been cultivated, it is broken
up and uthised dunng four or five years for growing wheat, or pota.
tocs, m orderto cover the cost of the plantation. Of course, the
ground 15 1n this case broken up before the trees are planted,

Neuther for planting nor sawing is there any necessity for selecting
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High forest generally treated under rotation of 10a years, coppice 3
to 30 (see also above under Ttilily, page 10).

Formation of TFood —Direct sowing is done, but chiefly plant-
ing. Nuts retain germinating power for about six months. Sow in
spring as autumn sowings are eaten by mice ; not too early as seedlings
are tender against late frosts  Cover with about 1} inches of soil ;
germenation in five or stx weeks,

Trees for fruit shonld be young, healthy and well-rooted, trans-
planted generally from sités of natural production, If such not
obtainable, sow in loose gromnd without manure, Sow while still
tender not more than a month after fall,

{ My experience in India favours the sowing of fruit as soon as
possible after being gathered—in boxes protected from the climate,
charcoal dast and sand being mixed with hght garden soil. But the
forest officers have now gained further experience and will no doubt
develop a safe system of sowing, ]

Nurseries—Sowings m drlls, or nuts placed flush mn rows and
covered with 1} inches of soil. Seedlings pricked out when a year
old and put out after two years more, frequently older plants used
pricked out a second time stand prummng well both on crowns and
roots. Young chestnuts must be protected against early and late
frosts

Cultivation for Fruit.—Slips when planted donot thrive well,
and, q ly, all forests d d for the production of fruit are
made up of young, healthy, and well-rooted trees, which are trans.
planted usually from the sites where they grow abundantly. If such
trees are not easily obtainable, it is best to sow the seeds 1n loose
ground, without manure, 1n a nursery, and, if possible, where they
can be irrigated.  The plants are kept in the nursery for four or five
years, ortill they are to be transplanted.

Plantations may be made directly also by sowing the seeds, the
only drawback to doing this being the extratime required for the
forest to yield any profit,

Almost all the seeds when sown germinate, and, consequently,
they may be sown close to each other, and, after growth, the least
healthy plants separated and the best left at convenient distances
from each other,
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The proper time for sowing 15 whilst the frnt 1s sull tender, and
when not more than a month has elapsed since their fall from the
trees  In Gerona the best period forsowing is from December to
January.

1f they are to be sown later, it is then necessary to preserve the
chestnuts in impermeable subterranean grananes (“silos ") covered
with sand; and when talen out of the “silo” the rotten chestnuts
are to be separated from the sound ones which 15 effected by sub-
merging them in water, when the decayed fruit will float.

Anyhow they should be sown closer to each other than usual,
as many of them may not germinate.

The depth at which they should be sown is from four to eight
inches from the surface.

Trees grown from seeds are transplanted in the usual manner,
and 1n this district they are transplanted from November till February
and at a distance of from g to 15 yards from each other, accord.
ing to the development which it may be inferred the upper part of
the tree is likely to attain, and which will be 1n direct ratio to the
fertility of the soul,

In very fertile soils their closer proximity favours only the vertical
growth of the plant at the expense of its fertility, but, in less favour-
able ground, as they develop less wigorously, more may be con-
vemently planted.

The trees can be transplanted at almost any age, as they take
root easily, but their diameter should never exceed a couple of inches,
1n order that they may be safely grafted, if necessary.

The healthier and better developed trees are therefore selected,
and all their branches cut off leaving only the stock.

Though the soil needs no preparation generally, if it has been
previously utihsed as a vineyard or as pasture land, the same cultare
is continued duning four or five years till the young trees are sufficiently
developed. If the soil has never before been culvated, it is broken
up and wtilised during four or five years for growing wheat, or pota.
toes, 1n orderto cover the cost of the plantation, Of course, the
ground is 1n this case broken up before the trees are planted,

Neither for planting nor sowing is there any necessity for selecting
special varieties of the plant, as gﬁl‘ung is, 1 this province at least,
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APPENDIX I | an almost necessary operation; asif this is not done the fruit will not
be of the required quality for sts sale.
Grafting is effected as soon as the trees have taken root, oras
Grafting : soon as possible, for by domg so their period of yielding fruit is

When( n%t

ctises

£rify s smatl
In size and

late in
appearing.

Varletles.

Smlll
fruit usunlly
sweel,
Lute fruit

o5t
,/ ubundant.

Diference

not great.

Remarks on
grajilng.

hastened.

There are many chestnut tree forests of great age, however, that
have never been grafted, and consequently, the fruit these trees bear
is of small size and late, though very abundant, and by no means
inferior in its nourishing properties to the others; but as the qualiies
most in demand are early chestnuts and chestnuts of large size,
grafting with the varieties which possess these two properties is at
present the prevailing custom.

When these conditions are not specially required, grafting is, per-
haps, unnecessary. There appeat to be from 12 to 15 varieties of
chestnut trees, but it is not known, with any degree of certainty, how
many of these varieties flourish within the limits of the province of
Gerona. The frwt of all these varieties is pretty much the same, and
they are specially distinguishable from each other only through the
difference in the period in which their fruit is matured, and also by
the difference in their size. Onily two other observations are worthy
of statement. ‘That the small fruit is generally sweeter than that of a
larger size, and that the chestnut trees which yield late fruit, yield
them nevettheless very abundantly,

This excess of productwn is, however, of lmle avail to the owners
in the localities where ch are duced ; for as they are sold
by measuare and not by weight, and in equal measures small chestnuts
will naturally weigh more than larger ones the advantage they might
obtain is more than counterbal d. In i it may be
safely asserted that there is really very lmle difference between all
the varieties of chestouts produced in Catalonia.

The best method of grafting is by means of twigs (canutillos).
The trees from which these twigs or slips are to be cut are pruned
during winter, in order that tender shoots may be obtained from
them in the ensuing summer. These tnigs should have only one
bud. The best period for grafting is from July to August. The
stock which is to be grafted is to be cut to the height of about four
feet from the ground, or as short as possible, and on the upper part
the shp, without any leaves to n, is to be attached. It is well to

C, 808-11.
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state that at the ime of grafting the stock which is to be grafted | APPENDIX L
should not be pruned, as this tends toinerease prejudicially the number
of its shoots, This should be effected in the following year, when
the exuberant shoots under the grafting can be easily detached with
the hand.

No other attention or care is requisite for the cultivation of these E:;‘lf‘!:gl!l!;:‘n:
trees than what has been stated, for when the grafted shps are | attention.
thriving even pruning 1s unnecessary. The ground under these trees
15 kept perfectly free from all other vegetation etcepting fine grass
naturally, and the so1l requires neither manure nor culture of any
sort whatever,

APPENDIX II. APPENDIX 1
Methods of Preparing Chestnuts for Food.

Frmt should be allowed to drop from the trees not beaten | Uathering.
down.

Marrons are slways consumed fresh, Other qualities (the
larger portion of yield) are ground into flour after having been dneg
by exposure to a slow wood fire for 3o to 40 days. The operation
is camed ont in small buldings constructed of rough stones
(melati), page 18 (Tuscany).

Preparation of Fruit for Grinding~To remove the husks | Proparation
before gnndmg, the most general system m Tuscany appears to be | 5¢/ndoe.
to place 2 certain quantity of chestnuts, while still hot, in a long sack, .
the ends of which are held by two men standing across a heavy
block of wood, on which the sack with its contents is violently beaten,
In some districts (as in the Casentna) the chestnuts are heaped in
tubs and trodden under foot by men wearing wooden clogs (zoccoli),
the soles of which are fited with iron spibes, or, as in the Pistoz
mountains, pounded with poles fitted with a serrated iron head.
The fina! cleansing of the ch an operation termed “sventofa. Ig
tura” is performed by the \wmen.. Whle this operation is going on, or cleansing.
the young men often danee and sing round the * metagi *

Tarine dolce or Chestnut Ilour,—The chestnut fionr istermed

Drying and
grinding jnto
tlour,

" ) L Chestnut
«fanna dolce,” or sweet, i contradistinction to wheat or maize (;3.""}2.
fiour, but, it is rarely used as a sole article of dier, otecle

) except by the
poorest peasants in the mountans who are unable to obuain any other
Aind of [o0d.

- C, 808.11.
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APPENDIX 1L Dfodes in which Chestnuts are Cooked,—The flour, with the
WL;‘;;;;E“ addition only of water and occasionally 2 little salt, is cooked in

Confiy p- 17,

Dried
7/ Chestouts,

Form part
of common
food of the
peasantry.

Chnlzdnuz
rridge,
caliens Bhcaa

various simple ways, as “polenta,” a thick porridge, * farinata,” a
soup of less consistency than the “* polenta” or “necci,” thin round
cakes baked, between two flat hot stones, and to which a special
aroma is given by placing a dried chestnut leaf above and below
the paste while baking. If the above formed the sole article of
diet, it is estimated that a daily ration of one kilogram of flour, con-
verted into about 13 kilograms® of “polenta” or 11 kilograms of
“necel,” might suffice for an adult male, These are, however, usually
alternated with “* polenta,” made of Indian corn, or wheat and rye bread,
in which case the amount of chestnut flour consumed is reduced to
third or fourth, ding to ci The subsidi
articles of food, more or less in use, are cheese, “ ricotta,” stockfish,
pickled };errings and sardines, sausages, beans, potataes, and, on high
occasions only, unless the peasant is in easy circumstances, pork.
Other meat 1s not often consumed. The usual condiments are oil and
lard. But little wine is drunk in the mountain districts; only occa-
sionally, in seasons of hard work, a glass of spirits. The spring water
is, however, excellent and abundant. Inthe less elevated zone the
peasant reserves for his own use the ‘vinello” after the wine has
been made.

Dried chestnuts are cooked in water or milk and are eatenasa
soup at the evening meal (page zo, Piedmont).

Form part of the daily dietary of the peasantry peeled, cooked,
and eaten with skim milk. Also often dried, placed ona frame
under the kitchen chimneys when they acquire a sweet savour and
are eastly husked by pressure with the fingers. In this state some-
times eaten insoup instead of beans mixed with turnips. Indian
corn meal flavoured with butter and bacon not ground but placed
whole in soup {page 20, Venetia, Udine).

Used for porridge and cakes, and in some parts bread made
from chestnuts is common among the peasants and even the better
classes. During two months after crop is gathered consumptionis
estimated at about 4B per head, the chestnut forming the exclusive
article of food among the peasantry, In some locahties it lasts four
months (page 23, Asturias).

*® The kilogram=z2'z 1bs, Av —~Ed

C. 808-11.
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2Mode of Coohing and Curing.~When treating of the mode
of cooking, the difference between the freshly gathered nuts and the
dned and cured must be borne 11 mind.  The latter are gathered
and dried in airy storehouses, or on the open hearth before the fire

1n the peasant’s hut, under which operation they shrink up, loose’

their outer shin, and become extraordiparily hard and yetlow

Pilongas.~They are then called « Pilongas,” and formerly were
pounded into flour and mixed with a species of mild maize or millet,
for bread making but the unportation and cultivaon of maize
proper have now replaced this mode of nutnment, Fresh nuts do
not require any oily substance for cooking, simply peeled and botled
with a hitle salt, they make a very nutninous dish, and in soups,
stews, or with beans, they are a good and agreeable substitute for
potatoes  They are also roasted in their skins as a dessert,

Diffevent Dishes made with Pilongas—The nuts cured
and stored called ¢ Pulongas” boled in water with a hiutle salt, and
eaten with milk, the usual Lent dish in Astunas, form an acceptable
meal even to people accustomed to good living.  Eaten alone in milk
or mixed with honey they also mike a capital plate, and taste like
« Marrons glacés ” used here in winter. In some places the nuts
when dred are ground mto flour, and made mto a kind of porndge
Tike the Itahian polenta (page 25).

Professor Church's analysis of Chestnut Flour is the following :—

Analysis of Chestnut Flour.

Mostare « . .« .+ .+ . 130
Qilor fat . . . . . . . 20
Froteds v . . PN 85
Starch . . . . . .. 292
Dextrin and soluble starch e 229
Sugar . . . . N . . 175
Cellulose,ete.  © v« ¢ . . 33
Ash . . . . . . . . 26

1oo'0

The cakes were found to contain only 62 per cent. of proteids,
with 3°4 per cent. of ash, The large amount of dexinn is due to the
high temperatute 10 which the chestnuts are subjected in the process
of drying,”

C. BoB.11.
G LCP.O—No g3 R.& A—67g2m2,215~G. .
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(CATTLE DISEASES)

[Dictionary of Economic Products,Vol, V., Q. 530-94]

PROFESSOR KOCH’S METHODS or IMMUNISING CATTLE acatnst
RINDERPEST.

Reports by DR. A, LINGARD, Impcrial Bacteriologist to the Government of India,
VETERINARY-LIEUTENANT F. 8, H. BALDREY, Assistani Principal, Bombay
Veterinary College, VETERINARY-GAPTAIN W. R. HAGGER, Principal, Ajmere
Vetcrinary School, VETERINARY-CAPTAIN H, T. PeaSE, Principal, Veterinary
College, Lahore, VETERINARY-CAPTMIN F. RAYMOND, Superintendent, Civil
Vetcrinary Department, Bengal, VETERINARY-CAPTAIN G. H Evans, Super-

intendent, Civil Veterinary Department, Burma. ,

Exiract from the Proceedings of the Govermment of | PREAMBLE.
India,” Department of Revenue and Agriculture—
No. 8/94-8, dated 5th May 1898.

Read—

Letters from the Inspector General, Civil Veterinary
Department, Nos. 193—191, 755 C., and =218-114,
dated, respectively, the 6th August, 13th November
and 29th December 1897, submitting reports by the
undermentioned officers on Dr. Koch's methods of
immunising cattle against rinderpest.

Reports by Dr. A. Lingard, Imperial Bacteriologist to
the Government of India; Veterinary-Licutenany

O. 590-94.
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GOVERN- Hagger,
RN erinary-

Captain H. T. Pease, Principal, Veterinary College,
Lahore; Veterinary-Captain F. Raymond, Superin-
tendent, Civil Veterinary Department, Bengal;
Veterinary-Captain G. H. Evans, Superintendent,
Civil Veterinary Department, Burma,

"RESOLUTION.

When Professor Koch, the eminent Bacteriologist,
visited India in the summer of 1897, he expressed
his willingness to demonstrate the methods of im-
munising ~ cattle against rinderpest, which he had
practised during bis investigations into the disease in
South Africa. The Government of India gladly
availed themselves of Professor Koch's generous offer,
and arranged with Local Governments that the
Imperial Bacteriologist and officers of the Civil
Veterinary Department should attend the demonstra«
tions which were to be carried out at the Bacterio-
Jogical Laboratory at Muktesar in the Nosth-Western
Provinces.  Professor  Koch, accompanied by
Dr. Lingard and Veterinary-Captain Pease, first visited
some villages in the North-Western Provinces, where
outbreaks of rinderpest had occurred, for the purpose
of procuring material for his experiments, and then
went to Muktesar, where he gave complete demonstra~
tions of his system of immunisation.

2. The importance of these demonstrations can
hardly be exaggerated in view of the great loss caused
annually by rinderpest in India; and Professor Koch
has placed at the disposal of the Government of India,
in the freest possible manner, and at considerable
personal inconvenience, all the results of his knowledge
and experience of this most fatal scourge.

. 3 All the officers present at the demonstrations
have submitted reports giving an account of the

0. 590-94.
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methods adopted by Professor Koch, and as these
contain many valuable suggestions, it has been decided
to publish extracts from them in the Veterinary Series
of the Agricultural Ledgers. The Government of
India also consider it desirable that the attention of
Local Governments should be specially directed to
certain points in the reports which are deserving of
special natice.

4. The report of the Principal of the Lahore
Veterinary College shows that Professor Koch’s me-
thod could not well be utilised in the case of out-
breaks in the districts in view of the fact that his
process of immunising takes quite ten days, and that
before this time had elapsed an animal exposed to
contagion would be Iikely to contract the disease.
This is a matter of no small importance, but it is
believed that more practical methods are already being
adopted in South Africa, and experiments are now
being cartied on by the Imperial Bacteriologist which,
it is hoped, will result in the discovery of a method
more suited to the requirements of this country. But
meanwhile the Government of India ask for the hearty
co-operation of Local Governments and Administra-
tions in the carrying out of experiments in different
parts of the country, more especially in the districts in
the plains. The necessity for such experiments is
clear, whilst the account of the experiments carried
out by Veterinary-Captain Raymond in Bengal shows
how much can be done by officers possessing the
necessary qualifications. Sindh would also appear to
be a favourable field, and the Government of India
will be glad if it is found possible to make experiments
there. The Government of India {eel assured that
Local Governments will encourage experiments wher-
ever it is possible to carry them out by properly quali-
fied agency and without the risk of creating new
centres of infection.

5. Another point which is of special importance

RESOLUTIO!
he

with reference to the hide trade of India is referred

0. 590-94.
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IESOLUNON! to in the report of the Principal of the Lahore
SOVERR: | College. Veterinary-Captain Pease shows how hides
INDIA. may be rendered inert, and his recommendations on
this subject appear to be well worthy of careful
consideration.
Government of Madras,
» Bombay.
n Bengal. .
% eovi Norn;\gezt; ORDER.—Ordered, that a
ern Pravinces ani udh,
Government of e;unjah. copy of the above Resolu-
2 urma, tion be forwarded to the
- Chief Commissioner, Central ] geal Governments and Ad-
Provinces. Py - .
Chisf Commissioner, Assam. ~ Ministrations noted in the
» " Coorg.  margin, for information.
” ”» Ajpmere-
Merwara,
Resident, Hyderabad.
Ordered also, that a copy be forwarded to the
Inspector General, Civil Veterinary Department, for
information.
[True Extract.]
DENZIL IBBETSON,
I/‘

Secretary to the Government of India.

1. In accordance with the foregoing Resolution of the
Government of India, the following Reports, or Extracts [rom
Reports, are now printed.

3, Dr. Lingard, the Imperial Bacteriologist, reports as fol-
lows :— »
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REPORT.

In accordance with your deferred telegram, dated Simla, 5th May,
1897, received by me at {ﬂimi, Hathipoda, North-East Bengal, at
5 By, on May gth, 1897, 1 started for Bombay on the same date at
7 a1, and arnived on May 16th,

2. On receipt of your letter No. 474—191 M, with instructions, 1
at once placed myself an direct commumcation with Professor Koch.

The outcome of our several meetings was that Professor Koch
kindly offered to demonstrate the steps of his protecte system
against ninderpest 1n cattle, if he might be allowed to obtain the
material at the seat of an outbreak of the disease and conduct his de-
monstrations at Muktesar Laboratory.

3. After having mformed you by wire of the Professor’s proposals,
Ifollowed out your instructions to ¢btain information concerning out-
breaks of nnderpest as near as possible to the Laboratory.

For tlus purpose I put myself in communication with the Super-

4. After making the necessary arrangements in Bombay, Profes-
sors Koch, Gaffky and Pfelffer left Bombay with me on the 26th of
May and proceeded at onee to Lucknow, where we arrived on the
28th. From tlus station telegrams were despatchedto different
Dustrict Officers, and information received as to the best locality to

- - -+ zoth May, in consul-
we left Lucknow for
shere a rinderpest out-

Information having been received by the Deputy Commussioner
during the day, concerning cattle disease in the Akbarpur Tehsil,
tents and other necessaries were despatched by his ordersto Ahbar-
pur to await our arnval on the following morning.

5. On the 315t we procceded by rail to the zbove station. The
Vetennary Assistant of the distict met us there, and informed us
that rinderpest was supposed to be present in the villages nesr
Tanda, some 12 miles distant. And after corroborating the same,
we made arrangements for leaving the station early on the following
morning,

6. On our arrival at Tanda on June the 1st, the Veterinary
Assistant was despatched to isit certain villages with a view to
discovering cases of the disease. On his return with information
e #n sha vacanan af anile wlania wa wencasdad o the willage of
) cr - uffaloes soffer-

- said to bave

Professar Koch made the sutopsy on the animal, and snbsequent-
Iy expressed 1t as his opimon that “the patholegicsl changes foand

0. 590-94.
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vessels. These vessels were subsequently placed in ice

Early on the following morning we again visited the same and
other villages with a hope that we might obtain another amtopsy;
- A s o S the

to-
) R . res-
pectively, by a buffalo and a bull, suffering from rinderpest.

On our return the whole of our spectmens were deposited ina
tin box which was surrounded entirely on all sides with thick slabs of
ice, and we proceeded to the Laboratory at Muktesar with the utmost
despatch.

7. The conclusions ® Professor Koch arnved at, at the termination
of his experiments with regard to rinderpest in South Africa, were as
follows :—

(a) The best method of transmitting rinderpest from oOve animal
to another 1s by means of subcutaneous 1njectron of viru-
lent defibrinated blood, for by this means blood can be
taken from ammals dunng the earlier stages of the
disease, When 1t does not contamn any septic matter, but
simply the contagium of nnderpest.  Another great pomnt
in favour of using virulent nnderpest blood for the above
purpose, is the important fact that a form of disease is
produced with an tcubation period of from three to five

days.

(%) One ﬁrvc hundredth of 1 c.cm, of virulent rinderpest blood
produced ninderpestin an animal alter exactly the same
time and fested the same malig ymp as
those ammals which had received 10 c. cm., & dose 5,000
times larger. And later Professor Koch heard from
South Africa that the inoculation of yz35th of 1 c.cm. of
blood had produced a like result,

(¢) Glycerine, when mixed with wirulent rinderpest blood,
exercised & destrucuve effect upon the rinderpest virus,

{d) Dustitted water, mixed with virnlent iinderpest blood, detayed
the symptoms of the disease, but later the symptoms ap-
peared and the disease was just as violent and fatal as
the ordinary spontaneous cases of rinderpest.

(#) Virulent ninderpest blood is destroyed by prolonged exposure
(four hours) to a temperature of 31°C. "(87'51°F.
when injected into cattle, however, 1t produces “no pro
tective action,”

® Collated from Professor hoch's sntersm soports published in South
African new spapers.

0. 590-94.
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8. Immunity from ninderpest is conferred upon cattle after the
subcutaneons injection of toc.cm. of bile taken from the gail
bladder of an animal which has succumbed to a virulent attack of
rinderpest.

“ This immunity sets in on the roth day at latest, and is of such
an extent that even four weeks afterwards 40 c¢. cm. of rnderpest
blood could be injected without any injurious result. I therefore

lude that the y preduced 1n such manneris of an ‘ ac/ive’

nature.”
Experiments, however, have proved that an injection of less than
10 ¢. cm. tinderpest bile is insufficient to render cattle immune
aga‘ix'ljt nnderpest. .
Lt it af e _tale

SUNRRIE S ST SOV S

position, as 1s not uncommon, when an ammal suffers from rinder-
pest, Under these circumstances, sn abscess may form, which,
howeve’r, does not seem to be detrimental to the process of immuni.
sation,”

“The protective properties of the bile will be of inestimable
service in infected parts  Nearly every case of nnderpest supplics a
greater or lesser quantity of vaccine for those snimals which are still
healthy.”

9. Regarding the immunisation from rinderpest, Professor Koch

ked, «1 und k many exp for the purpose of ascer-
taming the best manner in which the bile is to be employed, and to
mvestigate the nature of this remarkable process.”

“First, a control experiment was made with the bile of a sound
animal  The result was, that such a bile had no immunising effect
whatever.  Alsa the bile of an animal suffenng from rinderpest is &s
such by no means effective when taken from a rinderpest animal,
that was killed on the 3td day after the observed nise of temperature,
and did not protect the injected animal against the disease, Eien
the bile from ammals which survived the attack of nnderpest proper,
‘but were suffering from secondary disease and died from such causes,
was of a very doubtful or no protective value. The best results T
always obtuned were with bile as used at *Susanna’ farm and the
qualities of which h d in my descrip of these
expenments.”

“ For theoretical reasons I made an experiment by mixing larger
and smaller quantities of virulent nnderpest blood with the rinderpest
LM RS vt ihivvantgunet] ORI A A

: . both
- b L €. cm,
. C - - o * treat-

| PO
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¢ not
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. . o, ot . ctice,
these experiments are so far_of importance, as 1s herewith clearly
proved, that contamination of the bile with blood must by no means
be scrupulously avoided.” :

10. ¢ Four animals were injected with 10 c.cm. of bile taken

- ourSlrAL ALY e Ve ~F hese,
B the
) ' ' 7 on

the eighth day after the first injection.”
No. I fell sick and dred, as if no protective inoculation had taken

lace,
™ No. II fell sick with shight symptoms of nnderpest, but soon
recovered.

«No. III and No, IV exhibited no symptoms of any disease what-
ever, They proved th Ives 50 strongly i ised that & subse-
quent injection of 2o ¢, cm. of fresh rinderpest blood produced no
reaction of any kind. In accordance with these facts, the conclusion
may be drawn that immunity began on the sixth day after the appli-
cation of this bile.”

11, “To ascertain whether smaller doses like foc. cm. were
sufficient 1o create immunity, 1 injected three cattle with 1,2 and
5 ¢. cm. of ninderpest bile each, and applied ten days later 0z ¢. em.
rinderpest blood. All these animals fell sick subsequently with
severe symptoms of rinderpest, one inoculated with 5 c.cm. re-
covered, the other two died ; 1t may, therefore, be concluded with
safety that an injection with less than 10 ¢. cm. ninderpest bile is in-
suflicient to render cattle immune against rinderpest.”

Immunising power of injections of Dlood serum froms
Rinderpest Animals,

12. *The protective properties of blood serum are not sery
great, for 100 ¢. em. of such seram are requred to protect an amimal
agamst an inoculation with a small dose ot rinderpest blood. This
immunity is in its natare merely a * passive’ one, and will only last
during a short period.”

“This method may be used in_order to separate from infected
areas those tracts of country which are still free from the scourge,
by means of forming a broed belt between them in which all the

cattle are inoculated with the vaccine.” .

0. 550-94.
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“For protective moculation on a large scale the above seram ss | ) PR .o
not applicable, but by means of a mxture of serum and virulent | “REPORT,

dose.”

“From this fact, I judged that the immumty of these animals 1s
of a much higher degree, and [ believe it is an *active’ immumty,
equal to that of a beast “which has contracted rinderpest and
recovered,”

13. “To prepare the above serum from °salted’animals, the
blood 15 taken from the jugular vemn and 15 conveyed intoan awr-ught
bottle. Itis then allowed to remamn for 24 hours 1n a place kept
as cool as possible and not disturbed. The fibnn and serum will
then be found to have formed.”

«The latter is'to be taken off with a syphon and mixed imme-
diately with fresh rinderpest blood in the proportion of 1 : 1c0 ¢. cm ,
e, for each 99 parts of serum one part of {resh blood. This

blood. For this purpose I gave on the seventh day after the first in-

jection, 1 c, cm and again seven days later zo ¢. cm. of fresh blood,

To preserve this serum for & certarn time with all.its immunising

qualittes, I did unfortunately not succeed, except by keeping 1t in the
ice box, ”

T+ MChald ha canaceiin avica tn amulay the camm in a4 pre-

. he vacunm

. with other

IMethod of collecting Bile.

15. The autopsy should be held on the 6th * da{ or 2s soon after
the animal succumbs to rinderpest (seventh or eighth day) as possible.
16, The animal 1s laid on ats left side, an linc:isian is made in the
% A . D
- oo =+ the

one

Tet i
o - . LI -ais-

' i+ On

An Assistant, whose hands have been previously washed in sub-
limate solution (1 in 1,000), takes hold and raises with his left hand

*In South Afnica Professor Koch slaughtered nncerpest animals for
bile on sixth day of the disease. .
0. 59094,
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INCAED'S the free border of the ribs, while 'with‘ the right he: grasps Ehe gall
REPORT. T oo prese
The
icision

witha sterilised scalpel at the most dependent part of the bladder,
and so allow the bile ta flow into a stenlised vessel, fitted with glass
stopper or cotton-wool plug.

After collection, the bile should be placed in an ice chest or cool
cellar, until required, "

y for the 17 of blood from the
jugular vein of an Animal.

17. The animalis thrown down in the usual manner, the feet
being securely fastened together. Ablock of wood some 5o0r6
inches in thickness is placed under the neck in order to raise and
extend the skin over the seat of operation. The exact spot for the
incision is found by bending over the ear along the course of the
jugnlar vein, the incision being made at the pomt where its tip
reaches. After cleaning the surface of skin and washing it with a
solution of sublimate (xin 1,000), pressure is put on the jugular
vein, 1ow down in the neck, when the course of the vessel comes
rapidly into view. Anincision 11" long is made through the skin
transversely to the axis of the vemn atthe above-mentioned spot.
An electro-plated canula 1s then pushed gently through the wall of the
vein and the blood is caught in sterilised flasks. On withdrawal of
the canula shight pressure is exercised for several minutes, with a
pledget of cott 1 d with subli solution, after which,
as a rule, all hemorrhage ceases. One or two sutures are then
placed in the skin wound, and after thoraughly washing the surface
of the skin, the animal is removed.

Operation

Injection of Bile or Blood,

18. The animal is thrown down in the usual manner, and the
four feet securely fastened. A portion of skin selected to receive the
injection, covering the anterior exXtremity of the sternum or of the
dewlap, is grasped between the fore-finger and thumb of the left
hand and slightly hited up from the underlymng tissues. The needle
of the syringe containing the fluid to be 1njected is then ianeneLd
£y aPlIT L L e b tmoTEale Femamood ek

passes into the subcutaneous tissues and not into the underlying
o Moo teew - ™i is free, before
. When removing

' ' feft fore-finger

in at the point

. ' the left mani-

' o the dispersal
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19. Having now gnen the results obtained by Professor Koch ngzév‘s
and the technique of the different operations, it is necessary to enu-| “REPoRT.

merate the requirements in order that use may be made of the bile
protective system :—

{a) Virulent nnderpest material.

(8} Inocnlation of animal for bile.

() Injection of bile into animals.

(d) Animals undergo proof with virulent rinder-

pest blood,
(a) Virulent ninderpest blood 1s required for the inoculation of

cattle n any district, unless the disease already exists m a virulent
form

(b') Inucul:\t‘ion of animals \'vxth rinderpest blood, in order that

to a virulent attack on the seventh or eighth day, but not later. The
best bile when drawn from a rinderpest animal’ dead of the discase

farmoTmames s R . * <7 ptic at time of
ve power fora
n 1njected into
14 days as at

(¢) Inoculanon of animals with approved bile—Ten cubic cen-
timetres 13 the smallest amount which should be injected into each
ammal, and all bile should be carefully examined microscopically

? : oottt A * it only as soon

later date, for,
injection with
ly after death,

s + for protective
purposes, should be proved by inoculation of virulent ninderpest
blood at a later date,

Previously 1t has been pointed out that the immunity conferred by
the injected hile sets in on the tenth day at Jatest in South Africd,
and therefore this day was chosen for the proof experiment.

RUSULTS O CXPERIMENTS UNDERTARLN AT MTK.
TESAR, 3,600 FPLET LLEVATION ALOVE SEA-LEVLL.

20 Wuth the rinderpest material brought from Tapda it was the

inlention, if possible, (@) to reproduce the disease by inoculation of

0. 500-94.
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moRkp's | blood, in order to obtain a supply atalaler date for proving the
REPORT, immunising power of the bile; (8) to reproduce the disease with

nasal discharge and dung; (¢) to protect animals against sinderpest
by the subcutaneous injection of bile, and other modified processes.

The following précis of the cases will show the course the discase
followed in the animals inoculated.

Bilood.

2t. Immediately on our arrival at the Laboratory on June 4th, 7
p.M., two bullocks, Nos. T and 1, were each moculated in the dewlap
with 10 ¢. em. of the defibrinated blood.

No, I—This animal's temperature attained 104° F. on the fourth
day sfter inoclation and 105°8° F.onthe evemng of the sixth.
Severe symptoms set in—purging, etc., and death took place on the
morning of the tenth day from the time of inoculation,

On the fifth day of the disease with a temperature of 105° F.
blood was let, and two ammals, Bull No, XI and Cow No. XIJ, were
inoculated with 1o c.cm each. 'I:he post-mortem disclosed the usual

e e e LT

—a

jugular vein of No. I on the 1ith Jure. ' The temperature rose
somewhat suddenly to 105 8“F. on” the r5th and attained the
maximum 106°5°F on the 1gth, 1he.|'uu‘rlh day of the. disease. This

No. XIX Bull was moculated on the 215t June with blood drawn
from the jugular vein of No. XI.

No. XII Cow —First nse fourth day after inoculation ; recurrent
fever * ‘ e o .o el N
Sdiarrt  t, | . . L. .
blood sull passed on the fourteenth day of the disease, July t1th; has
now recovered.

No, XV Buffalo.—This experiment was made with & view to
discover what course rinderpest takes in the DBuffalo, and when
inoculated from bovines, whether the virulence of the discase is
i d diminished. It was inoculated with 10 c.cm. of
defibrinated blood taken from the heart of Bullock No, I at posi-
morfem, and inoculated five hours after death. A elight thuckening
accurred at the seat of inoculation, butit had entirely disappeared
after 24 hours, The risc in temperature did not occur until the

0. 590-94.
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eighth day after inoculation ; maximum 105 8°F. attained on second leG’Ekn's
day of disease, and normal temperature again recorded on the 4th day | REPORT.

of the disease. A trace of blood and mucus was passed ‘ per anum’
at the time of the first nse 1n temperature, but only slight diarrheea
followed, and the animal was never eutirely off its feed  This ammal
was inoculated as control to cases Nos Vand VI, first inoculation
with bile,

Blood was taken from the }‘ugula: vein on the 25th June, and
10 ¢. cm, inoculated into No XXIL

No. XIX Bull—Inoculated with 10 c.cm, blood tzken from the
;ugu\a.r vewn of Bull No XI, anfe-morfem. This animal presented a
ew symptoms of ninderpest, o1z, shivering, high temperature on two
occasions, blood-staned dung, etc., but the attack was only very
shight and the animal was never Off its feed. This animal was mocu-
lated as a control experiment to Cows Nos. VII, VIII, IX and X on
the 21st June 1897,

* No, XXII Bull~Was inpculated on June z5th, 13¢7, with
10c.cm. of blood taken from the jugular vein of Buffalo No. XV. The
temperature began to rise on the fouith day after inoculation and
attained 2 maximum of 107+¢°F. on the fourth day of the discase, afier
which it declined, by the 7th day of disease, registered 99'7°F, Dull-
ness and loss of appetite were the most marked symptoms, but the
attack of rinderpest was very shght.

DBile.

2z, On June 6th, 1897, at 4-30 P.3t., two animals, Cow No, V and
Bull No, VI, were cach injected with 10 ¢, cm. of bile collected from
an ammal which succumbed to nndetpest, near Tanda, at 7 .y, on
June the 1st, and therefore 120 hours old, On the 14th June at
g et each amimal recewved subcutanecusly 1o ¢, cm. of defibninated
blood taken from the heart of Bullock No, I, in order to prove
whether the injected bile had conferred p against 1 P
No, V Cow —On the 1gth, the sixth day aItgr Lin%mmim with
v T A s s Sty M il

normal limits after inoculation with blood on_ the 14th June, and no
symptom was noticed until 5 r.M, on June 27th, and then only a little
mucus and blood was passed with the dung, followed by a few drops
of blood later, the animal was never off s feed.

At the time of the inoculation with blood on the tyth June,
RO Rt

e el . " U ey
VI, IX and X) were injected with 10 ¢, cm of bile, tiken from al

0. 590-94.
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l.lmlJ)ERD‘S xinderp;§t Bull, near Tanda, at 7 p.21, on June yst, 1897, and there-
REPORT. fore utilised about zoy hours after collection or gost-mortem. No

rise of temperature was recorded wn any of the four animals during
the next ten days ; 5o, on the morning of the 21st June, each animal
was injected with blood in order to prove whether any protective
0 had been conferred by the jous injected bile,
No. VII received 10 c. cm. of blood taken from the jugular vein
of Bull No. XI'; No. VIII, a like quantity, whilst Nos. IX and X
only.xecel.ved o2 ¢, cm, of blood from the same animal, mixed with
phy’ﬁlo‘gl%al salt solution.
e

ing are the principal spmp: noted in each of the

four cases :—

No. V11,~Passed through a slight sttack of rinderpest, but the
only points noted were : a swelling the size of a cricket
ball at seat of inoculation, hot but not tender, shivering on
the 24th and zsth and later, dung watery with mucusand
a trace of blood ; the temperature during the next 14 days
scarcely exceeding norma{)l'\mus. On the 27th fluctuation
was felt at the seat of inoculation, and on the 2gth, & small
Xhilted coagulum escaped from the wouend, which quickly
ealed, -

VIIl.—Temperature was never raised above normal limits
c O e swelling as large

' ard and hot, but
N or symptoms of

Vo

s

rinderpest were observed,

. JX.—This animal and No. X received only z5th amount of
rinderpest blood injected subcutaneously into Nos, VII and
VIIT; nevertheless, No. IX after 24 hours presented at the
seat of inoculation & swelling 3 inches in diameter, hard,
hot and tender, which increased on the following day to a
ball 4 inches in diameter, For six days after inoculation the
temperature did not rise, but on the seventh day, o/s., 27th
June, it registered 104°4°F. and continued high unul the
evenung of the znd July, when it attained a masimum of
108'6°Fs It was only dunng the period the temperature
was exalted that the animal appeated dull and Icft off feed-
ing. On the morning of the 4th July, the thermometer
registered 99's°F,, a difference of ¢°F.

This animal was very ill, suffered from hyper-pyrexia, but the
symptoms of rinderpest were not marked.

No. X.—Presented a hard, hot and tender swelling, § inches in
d at the seat of i lation ; the di gradu-
ally disappeared a few days later. The temperature neser
exceeded normal limits doring the next 14 days, and no
symptoms of rinderpest presented themselves. ‘

. The control Bull No. XIX, inoculated with rinderpest blood, taken
from the jugular vein of No, XI, passcd through a very slight attack

0. 590-94.
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of nnderpest, butdid not succumb to the disease. Consequently,| Bz,
although the Cows VII and IX had shght attacks of the disease, | REPO RT.

ammals VIIT and X presented no symptoms of ninderpest.

24. The experimental researches d at this Lab
by Professor Koch en June 4th, 1897, were undertaken with a desire
to demonstrate his methods to the gentlemen assembled for that pur-
pose, and at the same time to ascertain whether the means he dis-
covered for immumnising cattle against atlacks of rinderpest in South
Africa by the subcutaneous injection of bile and other body fiuids,
derived from such diseased anmals, would prove as eflicacious in
protecting Indian cattle.

25 It will be as well first to consider what results we should have
expected, if the Muktesar expenments comncided with those made in
South Afnca,

Animals inoculated with Rinderpest Blood,

‘The majority, go per cent. of animals inoculated with rinderpest
blood, should have shown an abrupt rise in temperature on the third to
the fifth day after inoculation, followed by the usual severe symptoms,
viz., purging, dysentery, etc., deathtaking place on the seventh, butnot
later than the eighth, day of the disease. A certain percentage, about
10, after passing through a serious attack of the malady, should have
recovered,

Animals inoculated with Rinderpest Bile
All the cattle subjected to the inj of bile obtained from

tinderpest ammals should have presented, merely a hard, somewhat
prommentand pamful swelling, of the size of a man’s fist, perhaps
slight lameness for a few days, m some cases, but which would
gradually disappear n the course of a couple of weeks, provided,
however, that the bile was not in a state of decomposition, as is not
uncommon when an animal suffers from nnderpest. Dunng this
period there should have been little or no constitational disturbance.

Bile-injected animals aﬂc;}‘;vm-lds proved with Rinderpest
ood.

After o period of ten days the bile-injected animals should be
subjected to noculation with a varying amount, generally 10 c.cm.
cach, of virulent rinderpest blood, 1n order to ascertain whether any
protection had been conferred upon them indnviduvally. If this has
been the ecase, during the above period no untosard symptoms
would have been observed on evamination of the animals, and their
temperatures would have remained within normal limits, feeding,
€1¢y, a3 in health,

0. 50094
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ng;«‘im's n'nderpgst Bull, near Tanda, at 7 pst. on June 1st, 1897, and there-
REPQRT. fore utiised about 2oy hours after collection or post-mortem. No

rise of temperature was recorded in any of the fonr animals during
the next ten days ; 50, on the morning of the 215t June, each animal
was injected with blood in order to prove whether any protective
influence had been conferred ' * oot

No. VII received 10 c. cm . ' .
of Bull No. XI; No. VIII, ' .
only received oz c. cm, of bl * . .
physiological salt solution.

The following are the principal symptoms noted in each of the
four cases:—

No. VII,~Passed through a slight attack of rinderpest, but the
only points noted were : & swelling the size of a cncket
ball at seat of inoculation, hot but not tender, shivering on
the 24th and 25th and fater, dung watery with mucusand
a trace of blood ; the temperatare duning the next 14 days
scarcely exceeding normal limits.  On the 27th fluctuation
was felt at the seat of inoculation, and on the 2¢th, a small
whi;e coagulum escaped from the wound, which quickly
healed.

No. V111 —Temperatute was never raised sbove normal limits
" wooe toT Tt 1 abema ween s gywelling as large

ard and hot, but
' or symptoms of

PR : o

‘. . .
TOV'EUL. It was OIUY dwinygr e peliod e telnpllawsd
was exalted that the animal appeared dull and left off feed-
ing. On the morning of the 4th July, the thermometer
registercd 99'5°F., & difference of ¢°F,

This animal was very 11}, suffered from hyper-pyrexia, but the
symptoms of nndespest were not marked.

No. X.—~Presented a hard, hot and tender swelling, 5 inches in
di at the seat of i lation ; the i u-
ally disappeated a few days later,  The temperature neser
exceeded normal hmits during the next 14 dsys, and no
symptoms of rinderpest presented themselves, i

. ‘The contrcl Bull No. XIX, inoculated with ninderpest blood, taken
from the jugular vein of No, XI, passed through & very slight attack
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of ninderpest, but did not succumb to the disease. Consequently, ngﬁkb's
although the Cows VI and IX had shght attacks of the disease,| EEPO RT.

ammals V1IT and X presented no symptoms of rinderpest,

24. The experimental rescarch: d at this Lab
by Professor Koch on June 4th, 1897, were underaken with a desire
to d his methods to the gentl bled for that pur-
pose, and at the same time to ascertain whether the means he dis-
covered for immunising cattle against attacks of nnderpest n South
Africa by the subcutaneous mjection of bile and other body fiuids,
denved from such diseased ammals, would prove as efficacious in
protecting Indian cattle.

25. Tt will be as well first to consider what results we should have
expected, if the Muktesar experiments coincided with those made in
South Africa,

Animals inoculated with Rinderpest Blood.

‘The majority, go per cent. of animals inoculated with rinderpest
blood, should have shown an abrupt rise in temperature on the third to
the fifth day after inoculation, followed by the usual severe symptoms,
ziz., purging, dysentery, etc., death taking place on the seventh, but not
later than the exghth, day of the disease. A certain percentage, about
10, after passing through a serious attack of the malady, should have
recovered,

Antmals inoculated with Rinderpest Blle.

All the cattle subjected to the injecti of bile obtained from
rinderpest animals should have presented, merely a hard, somewhat
promment and pamnfal swelling, of the size of a man's fist, perhaps
shight lameness fora few days, 1n some cases, but which would
gradually disappear 1 the course of a couple of weeks, provided,
however, that the bile was not ina state of decomposition, as is not
uncommon when an animal suffers from nmnderpest. During this
period there should have been little or.no constitrtional disturbance.

Bile-injected antmals afterwards proved with Rinderpest
Blood.

After o period of ten days the bile-injected animals shonld be
subjected to inoculation with a varying amount, generally 10 c.cm.
cach, of virulent rinderpest blood, in order to ascertain whether any
protection had been conferred upon them individually. If this has
been the case, during the above period no untoward symptoms
would have been observed on examination of the animals, and their
temperatures would have remained within normal limits, feeding
cic, a3 in health, i ’

0. 590-94. .
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ng}‘,}gvs Healthy animals inoculated with Rinderpest Blood as a
REFORT, control.

But completely otherwise would have been the condition of the
bealthy animals mocalated with a’Fonion of the same blood as that
used for proving the bile ones. The ordinary symptoms of rinder-
pest should have supervened and death followed in the majority of
pRSteeur R S A S

Nos. I and 1T were inoculated by Professor Kogh with defibrinated
blood from Tanda. No. I—temperature rose on the fourth day, and
later severe symptoms set in with loss of appetite, dulness, purging
and dysentety ; and this animal succumbed to a typical attack of
virulent rinderpest on the seventh day of the disease.

No. 11--The temperature rose as in the case 3f No‘, Ton the

arlad men

faneth Ane nnd lIntne sk aninant avacantad all sha wall weaclon

cumbed to a secondary infection,
Poa gt At d A

in both instances a normal temperature was recorded on’ the seventh
day of the disease and the animals made an uninterropted recovery.

On the 14th June blood was taken from No, I (post-mortem), and
two ammals were inoculated, vis. Cow No. V and Bull No, VI,
These had been previously injected with bile from Tands. The
effects of these 1noculations were that the cow saffered from a com-
paratively slizht attack of rinderpest from which she recovered in a
few days, while the bull showed no symptpms whatsoever, The nn-
protected control animal inoculated with blead from the same source,
which should have succumbed, or, atall events, had a very severe
attack of the disease, only had a slight illness, no symptoms being
manifest until the cighth day after inoculation and then only lasting
48 hours,

The other unprotected animals inoculated were No, XIX from
blood taken from No. X1, In this case, of the disease was present,
1t must have been of the slightest charactes No, XXII, inoculsted
with blood from No. XV, only passed through a2 mild attack of
rinderpest, but although lhs lgmpemmrc recorded was very high, the

PESUT RARRNPY
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27. The following table shows in tabular form the different animals Linbanms
lated with anfe and p: Zem blood derived from Bull No, I,{ "RePORT.

which was injected with rinderpest materal, 73 hours old, from
Fyzabad District:—
Blood obtained from Tanda.
No I
Typical | Rinderpest.
Very | severe.
Ante-mortem blood | Post-mortem blood.

drawn from Vena jugularis. | idrawn from Heart,
H

f | [ [H
Smart attack. Smart attack. Slight attack, Slight attack. Shght attack.
1. XIL V. VI XV,

H
No typical symptoms, Very mild,
yp’lﬂx.y P XXIlL.

28. From information hindly communicated by Professor Koch
concerning the course of rinderpest in South Afriea, it appears that
the disease, both when acquired ly and aflter i ati
runs its course 1n a_defimte number of days, vie, 7 to 8. Inthe
event of an animal dying at e later date than the above, ‘dfalh is fre-

quently not due to trtie 1 1 buttoa 34 fre-
quently caused by a distinct species of micro-orgamism (Strep-
tococcus).

In South Africa the temperature of the inoculated animal, which
generally remained up to the fourth or £ifth day within normal limits,
rose abruptly to 104°F. or over, remaining highup to the evening of
the sixth day of the disease, when 1t rapidly declined urtl death
supcrvened,

Of the seven animals inoculated at Muktesar with rinderpest
blood, two only died, those being Bullocks, No. I and 1II, which
were moculated with blood directly brought from the case at a village
near Tanda. The other five recovered alter attacks of rinderpest
varying in intensity.

29. To account for the severe type of disease found in South
Africa, we must remember that the outbreak in that country was a
new malady, affecting the animals of a country which had not been
- Tt mom . 105y of man, and

. ' + case of measles in

Coo- f the inhsbitants

. aa . .o like instances with
regard 10 olher dISeases, 8., small-pox, syphibs, etc., might also be

added,
0. 590-94.
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27, The e totia Shos o tttan oo s it DR

inoculate . * . REPORT.
which wa .

Fyzabad District:—
Bload obtained from Tanda.
No. L.
Typical | Rinderpest.
Very | severe.
Ante-mortem blood | Post-mortem blood.
drawn from Vena jugnlans, Edrzwn Srom Heart,

r ; [ !
Smart attack, Smartlatmck. sugmla‘uack. Slight attack, Shght attack,
XL Xil. v. VI XV.

'
No typical symptoms. Very mitd,
prlX.y 3 XXn.
28. From inf jon kindl icated by Professor Koch
concerning the course of rinderpest 1n South Africa, it appears that
the disease, both when acquired ly and after i 1

runs sts course 1n a_definite number of days, vi%, 7 to 8, Inthe
event of an ammal dying at a later date than the above, death is fre-

quently not due to true rinderp but toa dary fre~
quently c:;)used by a distinct species of micro-organism (Strep-
tococcus),

In South Africa the tempetature of the inoculated animal, which
generally remained up to the fourth or £fth day within normal limits,
rose abruptly to 104°F, or over, remaining highup to the evening of
the sixth day of the disease, when it rapidly declined until death
supervencd.

Of the seven animals inoculated at Muktesar with rinderpest
blood, two only died, those bemng Bullocks, No. I and II, which
were inoculated with blood directly brought from the caseat a village
near Tanda.  The other five recovered after attacks of rinderpest
varying in intensity.

29. To account for the scvere type of disesse fornd in South
Aftica, we must remember that the oulg—fenk in that country was a
new malady, affecting the animals of 2 country which had not been
previously attacked by a like epidemic in the memory of man, and
therefore spreading ‘over  Virgin Soil, as in the case of measles in

ohabitants
nces with
slso be
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ngﬂlﬁn-s The symptoms observed as a consequence at the Cape were of
REPQRT, a far severer type and the mortality greater (90 per cent,) than that

generally observed in the plans of India. In‘the Himdlayas, how-
ever, the mortality amongst catle suffering from rninderpest reaches
95 per cent., or even 98 per cent. in exceptional epidemics,

In the plains of India, the mortality from rinderpest may fre-
quently be observed to be very slight, varying from 25 to 10 per cent,
Probably several causes may be put‘"forward to account for this

1+ ot 4ha camn tima b

—rtamentnd fnsm Af tha A'eanca et i Himma B anes nar by
1
T

MOt bty «
30. Dreed,—May perhaps in someinstances bring about a certain
o ' : o " atis well known that
zainst anthrag, although
. , ulation with the same_

virng,

38, Immunity.—InIndia and the East rinderpest has been exist-
ant probably for hundreds of years, and it is extremely difficult to
ascertain in such a vast extent of territory, what immunising effect
may have been acquired by some of the cattle of this country, It is
probable, however, that in some districts the cattle have received a
certain amount of protection against rinderpest through their progeni-
tors, but up to the present this has been impossible to estimate, At
the same time, young catile frequently succumb to a virolent form of
the discase even' when older catlle in the sime district are hitle

affected by " * == U own
to suffer own,
however, t n of

rinderpest that it may even be overlooked by theiniriated in this
disease.
Influence of Heat on the virus of Rinderpest,

32. The most potent cause of the attenuation of rinderpcst amongst
the plain cattle of India, ~ * 70 7 - oem el mfencne
of the higher temperatt
bot season. Obscrvers, |
pest, have poxrnlcd out that the virus OF tus distase wuy ve ucsuu)ui
D iaad ) e SO TR

v

rinderpest animal were conducted in the open, and “the ground be-
smeared with blood, neventheless after a period of four hours (during
three-fourths of the ycar) no infection would follow, if animals were
kept off the infected area until the abose time had clapsed.
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33. In the present state of our knowledge, it is impossible for us to
give a satisfactory explanation of the causes which led to so rapid
an attenuation of the rinderpest virus, as that which occurred when
animals were inoculated with material brought up to the hills (7,500
feet elevation) from the plains, The animal, mine years of age, first
to be inoculated, was bred and born in the plains, but of late years
had been kept in the mountains. This animal died of a typical well-
marked rinderpest 1n exactly the same time as was found in South
Africa. But in the later inoculations the disease proved abortive,
both in plain and hill cattle. We recognise, however, the fact that
the period of the year (June), when these experiments were under-
taken, was the very worst possible one, for obtaining wiralent rinder-
pest in the plains.

Mhiana b bar s abmes 23 s slaweas fo aba s ts Tonsey of rinder

the virus
son, when
v country,

June 1897
n addition,
vhether at-
greater at
ds its ter-
nunation, when cases generally recover without any treatment.
Further, Koch has made a special pownt of the fact that in order to
transmit raderpest successfully, blood should be taken from the in-
fected animal duting the earlter stages of the malady, when it does
not contain any septic orgamsms, but simply the contaguim of the
disease. The greatest difficulty, however, was experienced by us
in finding any cases of rmderpest at all, in the Fyzabad District,
so that the only wirus ob ble for d g i i at
Muktesar, had to be collected from the heart of an animal which had
succumbed to ninderpest more than half-an-hour, before the antopsy
was made. To one or more of the above causes, therefore, must be
ascribed the causc of the attenuation of the ninderpest virus, which
will have to be guarded against 1n future experiments,

Objections to the method.

34, (1) The ~eemtees 2 Faulewto dhn s sta st 1o 4,
keep at ordinary
only green tiles ' - LT . .
are only obtained rarely, the most ireqeent proportion bewg one in
seven,

() In tlus country where the cattle are small, 130 ¢. em. (527
0z5.) of bile1s all that one can hope to obtain from an ammal,
whercas m South Afnca Professor Koch stated the amount axveraged

500 ¢. em,, but that it was not atall unusual in large eattle for kim
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to obtain 1,000 c. cm., e‘quivnlent to about 35 ounces. 'As in Afr:ica
! ! ' . ]

. . )
sufficient to inject 214 head of cattle. ,

(iii) It wonld be an easy matter to follow out this method of
protection in districts where rinderpest already exists, but in case
animals have to be protected in parts of the country where no disease
is then present, virulent material would have to be transported to the
scene of inocnlation and animals inoculated, in order to provide bile
in sufficient quantity. This‘isa‘serious objection to the method,
! P s S RS gy nod
. . . R

35. On the other hand, a very good instance of the great utility
of the bile method is taken from Koch's experiments on a farm
+Susanm’ on the Free State Border—

“ Rinderpest broke out on the 20th January on the farm of Mrs,
Lisching. In thiscase, -- - - - ¥ Ao o
cpizootic was due to the Ll
belonging to mfected fa . .
of cattle were much infc . .
had been kept separate were injected with bile which was taken trom
an ammal that had died the day before of rinderpest, aftera sickness
of six dags. This bile had a dark green colour, was almost clear,
and had the same smell as bile from a sound freshlj-hilled animal.”

* All the animals injected with bile showed more or less pro-
minent swellings at the point of * * - - "
some werc lame for a few days, ~
second week and soon disappearec A .
had an abscess asa q of the inoculati On the sisth
day after the inoculation, four animals fell sick with sy mptoms of
rinderpest.  Of these, three succumbed, and one which had the
disease in a less viralent form, recovered.”

“Taking nto account the time of incubation, it appears very
probable thst these animals were infected before the inoculation,
even on the very day of the inoculation the animals might have been
infected, because for the purpose of injection they were thrown on
the floor of a Kraal in which those cattle suffering from nnderpest
were kept every night, The floor of the Kraal was covered with
rinderpest maiter, and being moist, it was impossible to avoid soiling
them where they were thrown.” . . .

#The total result for this group is—even if 1 consider the latter
doubtful case ofrrindcrpcsl—-lh:\l out of 29 animals, in spite oé the
TR PR e
B o 1 . C - . l’hu
v L Lt . v 1the




o

Ledger, 21
Immumsing Cattle agaiost Rinderpest. OXEN,
15th February four ammals indiscriminately out of this group and . -
injected them with virulent ninderpest blood. ™ The injection had not | “Repgst.

the shightest effect upon the ammals, whereas two other cattle which
were kept segregated in the expenimental station fell sick and died
with severe symptoms of rinderpest, after having received an injec-
tion of the same virus,”

“ The results I obtained 1n this way with the bile injection appear

isf: y. It proves, , at the same time, that the bile
mjection has the same beneficial effect at rinderpest farms, where
mnfection is a matter of natural g as at i 1
stations where the immumsed animals may be re-tested by ertificial
injection with nnderpest blood.”

36. T have no doubt personally that Professor Koch's system of
protection, by the use of Rinderpest Bile, as worked out by him in
South Africa, really possesses the wirtues he ascribes to it under
certamn conditions in that country, where the disease is of such a
virulent character. But even the above cxperiments have not been
entely without disaster, for, some cattle njected with 'bxle gave

- ST T her
ollow.
» fore-
. deter-
'grees

of virulence found 1n rinderpest ontbrenks.

37. There are, however, outbreaks of p in
the Himélayas, and much less frequently such occur on the phins
of India, more especaally during the coﬁi weather, With bile col-
lected from such epidemicsin the future, we may be able to obtam
similar results to those which were demonstrated in the African
outbreaks, DBut it must be clearly understood that cattle herded
together at the commencement of an outbreak, cannot all be pro-
tected, even if injected withrinderpest bile, immediately the first case
of disease 15 discovered amongst them, for, a varying percentage of
ammals must incvitably have contracted the disease previous to the
use of Lhe protective agent,

38. The experiments commenced at Muhtessr, under the saper-

o . :
agam procure blood from animals suflering from rinderpestin & vira-
lent form, and sub{ccl them to inoculation with it.

39. On several occssions I have pointed outto Gorernment the
extreme importance of pursuing my imestgations with rezard to

ninderpest, with material gbtuned "from the most sirulent source;
otherwise much ume would be lost and expense incurred.
result being a protective agent only powerful enough to

Q.
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animals from a very mild form of the disease. but which would
render them susceptible to attacks of virulent rinderpest when
exposure occurred at a later date. 5 Lo
+ " go. It1s unnecessary for me to go into det‘-.ul_s with regard to the
protective inoculation with serum, as this, in its present form, is
somewhat unwieldy and dfficult of carrying out, except in experi-
mental form. o . i
[ L o v which promises
. . . plied with very
. derpest blood to
bile in the proportion of 1 part of the former to ¢ of the latter.
Researches will have to be carried out in order to test several of these
side issues, for, probably we may find that ordizary bile, if mixed with
virulent rinderpest blood, may serve the same purpose, and thus we
shonld be able to do away with one of the great difficulties of the
method, m"'... the i d difficuity of ing

Af e'ndnmnact mall T mnn aveaceennt ok wtndar,

might arise.

42, If the bile method proves a success in this country when
further tnals with virulent matenal have been made, Government
would be saved great expense and would probably run very little risk
1 the first instance by allowing their bullocks to undergo the protec.
uwve inoculation, Agamn, 1t will be a great stand-bye, if duringa
campaign nnderpest should make its appearance on the line of
communication (as was the case during the Chitral Campaign), the
protective injection of bile could be had resort to, for the whole
process would not incapacitate the animals for more than two weeks.
‘The protected ones would be unlikely to again contract the disease,
and they would be worth more than double their original value,

43. I would suggest, that 1n view of the recognised difference in
the suscepubility o rinderpest extibited by hull cattle and those of
the plaias, that two distinct sets of experiments be carred on con-
currently, but separately, with a view to testing the eflicacy of the
rinderpest bile protective method and the period dunng which it
renders the animals immune, The former could be undertaken at
the Bactertological Laboratory, Muktesar, while the latter would have
to be arranged for on the plams, for it can easily be understood that
by moving either set of ammals from their accustomed habitat to a
colder or warmer climate, as the case may be, the results of the
experiments may and probably would be matetially altered or entirely
vitated.

44 Whatever experiments are now initiated must be undertaken
with the greatest difficulty and uncestainty oming to_the want of

proper d for the exp | amimals, Four of the
plains cattle have already succumbed to Znieritis owing to the altered
conditi of food, p , et¢., to which they have been sub-

0. 590-94-
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jected during a recent period of rain lasting some days, when 20733 mg{*ﬁn-s
inches fell, REPORT.

45. A further report will of course be submitted when the expen-
. R N e ' something definite

ofessor Koch con-
N . . rent _questions of
interest connected with the study of this disease. The Professor
indicated the lines which, in future work, would be most likely to
lead to the advancement of our knowledge and produce results
which may prove of the greatest benefit to Government with regard
to the preparation of a serum of high protective power against rinder-
pest. The serum at present in use has been shown to produce a
protective effect, when 1njected subcutaneously into healthy cattle, in
quantities of not less thin 100 ¢. cm. at one time. Dut future
' T o * possessing
. be able to
- he_quantity
now used, For the preparaton of such a blood serum Professor
Koch pomnts out that a centrifugal hine must be used h
cup capable of holding at least 500 ¢. cm. ( litre)—with a velocity
of 4 to 5,000 revolutions a minute. For this purpose an engine
of several horse-power would be required, worked by means of
steam, gas, oi, or clectric power. Several of these centrifugal
machines are now being used in, and within a few miles of Berlin
for the f: of diphtt ti-toxin and other serums, and
therefore 1t would be adwisable, the Professor points out, to wait until
an opportunity offers for thoroughly examining the machinery and
becoming acquainted with its working, et¢., before asking Govern-
ment to obtain one for the Laboratory, However, later ‘1t will be
necessary to get such a machine capable of being worked by mechan-
1cal means, for it would be impossible to obtain one capable of
attaning the required veloaity which could be maintained by manual
labour continuously for four o five hours at a time, as would have to
be done on each occasion when used,

47. Again Professor Koch remarked with regard to & probable
modification of serum,  Should the necessity anse to employ serum
m a presenied state, there will be no other way but to dry 1t in the
“vacuumn n{mm(us,' a treatment which gave most satisfactory results
with other hinds of serum.”  Consequently, it may also be necessary
1o provide the Laboratory with such a vacuam apparatus in the fature,

A complete set of the charts (48 1n number) recording the Tem-
perature, etc., of the dbove cases was submitted with the manusenipt
Teport.

3. Veterinary-Caplaln Peate, Principal, Lahore Veterinary
School, joined the party from the commencement, accom-
panying Professor Keeh and Dr. Lingard to Oudb, where
Rinderpest was discovered.  He has entered very fully into

the question, and his report is produced in extenss s —

0. 590-94.
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In accordance with your instractions, I placed myself in direct
communication with Professor Lingard, and acting on his instruc.
tions, I proceeded to join the party, consisting of Professors Koch,
Pfaiffer, and Lingard at Lucknow, arriving on the morming of the
29th May 1897,

. 2 Information having been received that there were cases of

'
appeared, ceased a day or two before our arrival ; we then, in

consultation with the district authorities of Fyzabad, proceeded to that
n \'mlh a view of visiting Akhbarpur, where the disease had been
Sraa .

. [ .

Vetennary Assistant, There were no cases of the disease to be
found in any of the villages round Akhbarpur, but the Veterinary
Assistant informed us of some disease 1n the villages near Tanda, 2
Tehsil some 12 miles distant.  Thither we proceeded on the 1st of
June, and having sent the Vetennary Assistant to ascertain, with
certainty, where cases could be found,” we proceeded to Rajipus, a
village some 6 miles from Tanda, the same evening, and there saw
three cases of Rinderpest. We made one posf-morfem examination
of abull which had recently died, and found the typical lesions of
Indan rinderpest present in the pylorus cecum, colon, and small
intestine. There was, however, no mouth eruption, nor inflammation
of the mouth,

4. The symptoms in the living animals found suffering from the
disease were, fever, discharge from the eyes, mouth, and nose, and
diarthes.  From the observations made here on these anymals,
Professor Koch concluded that Indian rinderpest is identical, in its
nature, with that which he saw in South Africa, Flasks of bleod
from the heart and about zoo ¢, cm. of gall were collected from the
dead animal. The blood was collected for the purpose of inoculat
g animals 2t the Impenal Bacterological Lahoratory at Muktesar,
morder to produce the material necessary for carrying out the
demonstration of the system of protection there, The next morning
other villages, 6 or 7 miles from Tanda, were visited by Professor
Koch, and nasal snd mouth slime and dejecta were collected for
experimental purposes, On the same dagy, we teturned to Akhbore
pur and took train for Kathgodam, en roufe to the Laboratory,

5. Professor Koch’s method of conferring immunity,—
Professor Koch’s method of conferrng immunity may be best giien
in his own words :~—

6. Method with pure bile from Rinderpest animals.—
One is sble to render immune healthy cattle with the bile of such
as have succumbed to ninderpest. Inthis casea single hypudermlc
injection of 10 c.cm, 1s sufficient, This immunity setsin on the

0. 590-94.
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tenth day atlatest, snd is to such a degree that even four fveeks REl;?m‘
afterwards o ¢. cm. of wirulent nnderpest blood could be injected |gprgriNaRy.
without any injurious effect, I therefore conclude that the immunity c@éfs‘é"

produced in such a manner isan “active” one, or confers more or
less permanent immunity. -

Of the injection the local result is merely a somewhat
pamnful swelling of the size of a man’s fist, which disappears in the
course of a few weeks, provided, however, that the bile is mot in 2
state of d position, as is not ly the case when an
animal suffers from rinderpest. In such circumstances, an abscess
may form at the seat of the moculation, which, however, does not
seem to be detnimental to the process of immunisation.

8. Other modes of proceeding with bile,—Regarding immu-
nisation from rinderpest, Professor Koch_ has undertaken many

which survived the attack of ninderpest proper, but were suffering
from secondary disease, and died from such causes, was found to be
of very doubtful or of no protective value. It may be here remarked
x‘hav. typical nnderpest Tuns its course in 7 1o 8 days at longest, and

1heoretical reasons, expenments by mixing larger and_smaller goan.
tities of virnlent rindernact hland with tha vindarmacs hila marva waad.

P - - .

of viralent-rinderpest blood were injected into an animal, which
became 1mmunised by this process. It appears. moreover, that the

e of pest blovd with rinderpest bile even increases the
immaunising qualities of the ile, r.e. bile taken from animals at the
bcglqning \\.h}ch, as we have scen ebove, is pot of itself endowed with
any immunising power, may be transformed in this was into an
eficctve medum, and that even the bile of sound snimals might

0. 590-04.
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be used by such g process for the same purpose. Experniments in
connection with this hypothesis are not ended as yet, and the matter
is at present not definitely decided. Should these experiments give
oo natter to prepare, at any time,
* and upiformly acting protec-
' . Jeriments are so far of impor-
tance that they prove that contamination of the bile used for the pro-
tective inoculation with blood need, by no means, be scrupulously
avoided. The results of the above expenments areanxio\;sly aw{anted
as the importance of this question is extreme from a pmctxcal point of
view,”
q. Tmmunity produced by serunt,~The blood serum of
cattle which have recovered from rinderpest, has a certain mmunistig
effect upon healthy cattle when inoculated with it Its protective pro-
perties, however, are not very great for 100 ¢ cm. of such serum sre
required to protect an ammal against an inoculation with a"small dose
of ninderpestblood  This immunity is merely a “passive” one, and
will only Jast for a short period.  For protective inoculationon a {a;gg

withstand an 1njection of 20 ¢. ¢m. (about goo drops) of rnderpest
blood, a ten thousandth part of which 1s a fatal dose ~ From this fact
he Judges that the immumty of these ammals1s of a much higher
degree, and he believes that it 13 an active immunity equal to that of
a beast which has contracted rinderpest and has then recovered.

1o It is particalarly important to know that only 2o ¢. em. of
sach serum are required to immunise an animal,

11, From the above experiments, Kooh s led to believe that ninder-
pest can be eradicated with but little difficulty and within & compara-
tively short time by putting these methods into practice. 3

12. In infected parts of the country, nearly every case of Tlpd‘lf‘
Pest supplies a greater or lesser quantity of vaccine for those animals
which are still healthy, and he is sure that thonsands of cafle may be
saved daily by 1its application

13. Methods demonstrated at the Laboratory. The method ?f
protection by the 1noculation of cattle with simple ninderpest bile is
the one which Professor Kooh demonstrated to us i India; unfor-
tunately, owing to vanous_circumstances, he was unable to spare the
time to go through all his methods, as his time was too ghox!,_oqu
one varation was made in the inc T ' ’
ture of virulent rinderpest blood to :
explained others to me, and Or. * '

‘acy of the e~
efficacy or other=
© 't .uscep-
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must elapse before immumty 15 complete) to inject a very large| REPORT
quanuty of wirnlent nnderpest blood (10, 20, Or even 40c. cm) vzgﬁm}w.

' oo PEASE.

trol amimals must take the disease and die or at leasf become very 1il
and exhibit diggnostic symptoms of the disease. This will prove
that the bile-injected animals are immune from the disease. The
control animals are, of course, used to show that the nnderpest blood
with which the bile-injected ammals have been moculated, 1s virnlent
and capable of producing severe fatal ninderpest in unprotected ani-
mals. Falure 1n any of these points then will render the test nega-
twe or doubtful, If thebile-injected ammals die, 1t will be negative,if
the control animals do nat take severe rinderpest 1¢ will be doubtful.
15- What is v for the r .—In order to
catry out an expeniment of the immunising properties of bile, then
what is necessary is first to produce virulent rinderpest 1n some .
T Mo v m ' idir snitable
is desired to
. the inocula:

PO ]

to tt

the * '

asir . .

and unprotected animals to act a5 a control to the experiment; and
fifthly, 1o ohserve that in the bieinjected ammals no nnderpest
occurs, whilst 1n the non-pratected controls nnderpest with its diag-
nostic symptoms occurs,

16. Method of infecting healthy animals with virulent
disease.—It is obvious that in carrying out these expenments, itis
- Ahiinct . S T raduc

- = provide
. virulent

WiE fusi-rigricm JPPLSTANLES Gl FDUEIPESt. by LS method every
expetiment has been positne in South Africa.

18. Best time for taking the blood for {ncubation~The
Llood for this purpose is best taken at an catly stsge of the disease,

0. 590-94.
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when the blood of the affected aniral will generally be free from
putrefactive or other germs and contain only the viras of tinderpest,
It may well be taken on the third or fourth day after the first rise of
te@pergture: Th_e virulence becomes less at the end of the disease,

ing animals,—

mal, it is neces-

. . . Around block
?‘f wood is‘ place‘d under the neck lin a sxfxitable‘ pog}‘ian to raise it %t

. . r
- the seat where the incision is to be made and the part carefully
cleansed with perchloride solution. The vein being now raised, an
incigion two or three inches long is made with a sterilised knife
through the skin on to the jugular vein, freely esposing it. A
stenlised trocar and canula is now pushed into the jugular, and the
trocar being removed, the blood is allowed to flow into sterilised
vessels, The wound is now carefully sutured, and the animal after
" Lt P defibri-
» shak=
mglor & considerable ime 1 test lubes Or Haskg 1t s necessary
to remember not to whirl the whisk round, but to beat the bload
gently with it. The defibrinated blood 15 now ready for use. But
previous to use, it shonld be strained. 1f the blood has been col.
lected aseptically into sterile vessels and is keptin ice or very cool, it
will remain unchanged for a long time, but if not, it will, of course,
putrefy  ° o "

21,
defibrin
injected subcutaneously into dewlap.

22. Quantity of blood used.~The quantity of virulent rinder-
pest blood which has been found capable of producing virulent
rinderpest in South Africa is '—';—;ﬁlh of ac. em, a very minute quan-
tity. But in practice, in order to make certain of producing
the disease, & very large dose, »s,, 1o ¢, cm, or abont 150 drops, is
injected,

23 Local effect of the inoculation —The local effect of the
subcutaneous inoculation of rinderpest blood, taken in this way, is
only the production of a small swelling which rapidly disappears,
cansing httle trouble as 2 rule. If the blood be contaminated with
putrefactive germs, an abscess may of course form, or other serious
consequences result,

24. MMethod of col bite for { cattle.~The

FRr RS LA Y Saas e e e Fe

YA

S,

round the posterior edge of the last rib. The flank is then cut
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back, care being taken to avoid wounding the intestines, The tibs [ REPORT
are then lifted up by an assistant, pulling = L

forwards, and the gall bladder 1s found lying
A clean stenlised flask being ready, the gall
its base by an assistant, in such a manner as to render it quie tense,
and & small nick is now made into the most convenient part with a
clean scalpel and the bile allowed to flow into the flask.

25. Amount of bile yield in Rinderpest.—The amount of
bile yield from amimals dead of rinderpest necessanly vanes con-
siderably according to the size of the animal. Somz small animals
only yield about 100 c. cm., larger ones zoo ¢. em., and Professor
Koch nforms me that the laxge South African o%en sometimes
gave as much as a litre (1% pints). The quantity is invariably larger
than mn health, the fulness of the gall bladder being a prominent
Symptom post-moriem of the disease,
zﬁ‘. Period of the disease when gall is most suitable.—This
mmm o s c periods

It has

ken on

the third day after the nise of temperature 15 endowed of itself with

no immunising propertics. It has also been proved that gall taken

from ammals which have exceeded the period of pure rinderpest is

valueless or of doubtful value. The bile is best suited for immuni-

sation and possesses its most powerful action on the seventh or eighth
day of the disease.

27. Character of suitable bile—It has already been stated
that the bile from all ammals dead of rinderpest 1s not suimble. for
the purpose of conferring immunity against the disease, and it is
1annanl 10 be able to recogmse bile which is fit for use Dile

ollected on the seventh or eghth day which s of green colour, slmost
clear, free from offensive smell, giving off that of healthy bile only,
and free from harmful bacteria 1s in a suitable condition. When 1t
contains harmful bactena, its physical and chemical propertics are
changed, and its smell differs from that of good bile, whilst its
colour becomes yellowish or brownish,

28, Length of time swhich bile retains €ts propertics.—
This important point has not, so_far, been definitely settled, but it
15 known that in ordinary conditions it soon decomposes. IEit be
desired to keep it for any ume, it must be carefully collected asepti-
cally and kept cool inice.  Howlong, however, inthese circumstances
P SO X

anumal to be opersted upon having been properly cast and seccred,

the needle s introduced into the subeutaneous cannective tissue under
and 1o the side of the sternum, and the material injected and worked
into the tissue a litle by rubbing with the fingers, Care is necessary
to see that the point of the needle Lies free in the subcutaneous tissue,
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REPQRT and is not sticking into the skin or the muscular tissue lying
vereRinary| Dbeneath. Koch usually injected some air with the bile.

CPAE‘ATSAéN 30. Local effect of the injection.—The effect of the local injec-

tion of the bile is the producton of a considerable amount of swell-

ing and nflammation, pain and tenderness. The swelling varies

in size, but should not be less than that of a man's doubled fist,

Koch loys some stress on the necessity for considerable swelling,

and the séat of the injection has been purposely chosen to ensure

this. The result of the injection, then, is i 1 for
PR Pt Caral

A DORRAPY SRR S SN R |

N " L " TRt e
organisms, there is no general symptom produced by the injection
oot tt * -7+~ “animal appa-

Lt o ! v, "+ - munity—~The
manner 10 which the bile produces immunty is not certainly known,
but its action is believed due to the irtitation which it causes on
inoculation. It has been above remarked that the bile in the earlier
stages of the disease is incapable of confernng immunity, as is also
the fact that, that from old cases has no action. It must be taken
at the “acrue” of the disease, when the whole system 1s saturated
with the poison The bile at this time is supposed to contain the
greatest quantity Qf the most viru‘lem virus of ri{xderpe‘st, \yhen we

prevents any absorption of the virus by the lymphatics from the
seat of inoculation. The virus soon perishes at the seat of inocula-
tion or undergoes ceran changes there, and the products of its
metsbolism are mixed with the exuded matertal. This mixture is
now gradually absorbed, and confers immunnty in the same manner
as do the antitoxins of other discases, This method of action is
rendered the more possible for the reason that it has been experi-
mentally proved that ut is possible to mix large quantities of virulent
rinderpest blood with the bile, and that the inoculation of cattle with
this mixture confers immunity.

33. Quantity of Rinderpest bile required to produce im-
munify«—To ascertain what doses of rinderpest bile are required
to produce immunity, Koch injected three cattle with 1, 2, and 5
¢.cm. of bile cach, and gave ten days later o'z ¢. cm_of rinderpest
blood by subcutaneous inoculation, ali these amumals fell sick subse-
quently with severe symptoms of rind ’lhe'one lated with

o O
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immunising effect until ten days have elapsed since its injection, REI;?RT

There 13, as 1t were, a period of ten days’ incubation of the immunmnty,
during which, 1f the animal be exposed to the contagium of rinder-
pest, he may take the disease as easily as an anmmal which has not
been pi d It must, tt , be d that rinderpest
bile does not produce immunity unul these full ten days have
elapsed after which only 15 the proof against the disorder  Thisisa
most 1mportant point, It must not, therefore, be concluded in any
set of expenments that, if there has been any possibility of mediate
or d dunng this ive period, the method of
immumsation is not an efiicient one, What would be necessary
to disprove the efficacy of the system would be, the inlecting of
ammals after the proper penod has elapsed since the immunismg
inoculation with suitable gall was made. Amumals which have been
exposed (o the contagion before the protective imoculation 15 made,
or which have been so soon afterwards, therefore may contract the
disease  This_exposure to contagion must natarally eccur in the
case of outbreaks in India, where, owing to lateness in reponing
outbreaks, to communal grazung, and to general carelessness a great
number of animals in a willage will always have been exposed to
the disease by feeding and drinking, as well as by actual and mediate
contact with diseased animals. Inany attempt, therefore, to adopt
the system 1n a village, we must necessarily inoculate a number of ani-
mals which have already the virus of the “disease i their system, or
which may take 1t in during the ten days which must elapse before
immumty occurs, This 1s the more probable when we consider that an
animal does not show any symptom of rinderpest at all until from three
to five days have elapsed afier taking in the poison, and the only symp-
tom then shown 1s rise of temperature for 48 hoursor so. Suchanimals
would, of course, have an attack of the disease in the ordinary course.
35, Professor Koclh's experiments at the Imperiul Bac-
teriological Laboratory.—We left Tanda on the 2nd June 1897,
and proceeded asrapidly as possible to lhe‘ I\I'uktesc\r boratory,

where we arrivec ™2 viralent
material, blood s ed in ice
on the journey, Most of

the blood broug . = _“theonly
danger bemng that cold might have destroyed the virus. No bacteria
were found in the blood on microscopical cxamination. In the
evenng of the 4th June, two bullocks, numbered 1and II, received
subcutaneovusly 10 ¢. em. each of the defibrinated rinderpest blood
collected at Tanda. previously strained. The innculitions were
wanAn with thael cad e mmar intn thoe  puhentansacne Geena nndan
. . " L : .
which is the first symptom of rinderpest, occurred on the 7th June,
and the usual symptoms of virnlent rinderpest, viz.,, discharge from
cyes, nose, and mouth, dulness, loss of appetite, staring coat,

nbdommal pain, diurheea, and dysentery followed in thew wsval

0. 560-91.
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REI;?RT course, the animal succumbing on the morning of the 14th, or on
VETERINARY| the seventh day of thedisease, The temperature curve of this animil
cép-ru.n is a typical one of severe rinderpest and closely corresponds with

those thown to me by Professor Koch and taken in South Africa,
The post-moriem examination, conducted by Professor Koch himself,
was one of typical Indian rinderpest, and confirmed his opinion
that the disease here is identical in its nature with that which he
met with in South Africa, -

36. The temperature chart of No. Il is also seat for perusal.
This shows a typical rinderpest curve, the disease not so virnlent in
its nature, All the symptoms detailed in No. I were present, but
the animal would probably have recovered had it been possible ta feed
him properly, as posf-morsem examination showed that the lesions
were healing, These two _inoculations were made to produce bile
in a proper condition for the inoculation of other animals with a view
to conferring immunity. It will be seen, therefore, that No, I would
be suttable, whilst No, IT would not be. The bile taken from No. I
was considered by Koch to be in a very good candition, and was
atilised for the immunising inoculation of Nos. XIII, XIV, XVI,
KVII, and XVIIL

EXPERIMENTS-GROUP II.
Prodyction of Rinderpest,

37. Another experiment which was made was, with a view to
et R R WY e L e AT
- r
. i . . 1
abont 10 ¢. cm. of the blood-stained dejects as & drench mized with
water, and had the nostrils smeared with shme taken from a buffalo
suffering from severc nnderpest. The temperature chart, sent
herewith, marked 3, shows that on the t1th June, or five days after
recewving the matenal, she was attacked by virulent rinderpest, all
the symptoms of which followed, and that death occurred on the 18th

or seven days after the rise of temperature.

38, No. IV, on the other hand, which received on the same day
similar matenal taken from & bullock at Tanda had what appeared
to be only a very slight attack lasting for five days, or from the
16th June to the zist. The symptoms, however, were notwell
marked, and it is somewhat doubtful whether the animal really
suffered from rinderpest or not, although it is believed that she did
owing to the unfortunate fact that our ninderpest virus has almost
completely lost its virulence; we have been unable to subject this
animal to a test inoculation with virulent rinderpest blood. -

ILXPERIMENTS~-GROUP IIX.
39. Xmmunisation -Oi‘ the bile ce“ec(cdl‘ta’\l Tr'.md:, two
animals, the only ones available for the pur-
Tanda b, § days old. pose and number);d V and VI, received sub-
cutaneously into the breast 10 ¢, cm, ‘Ihese animals were under my

0. 590-94.
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cltm.rge. . The injection was followed by the usual swelling at the seat

Impenal German Government on special duty had to leave. He
decided to apply the test to these ammals himself before leaving
This was done by taking the blood of No. 1 bull dead of virulent
rinderpest and injectng 10 ¢ cm subcutaneously; young buffalo
No. XV. unprotected recewed a similar dose to act as a control to
the test,

Results —The tested animals were placed 10 the rinderpest shed
on the same day that they recewved the test injection of wirulent blood
The result of the test was that on the 19th, or five days after the
inoculation, cow No. V became sick and passed through all the
phases ¢f a mild attack of ninderpest, lasting five days, after which she
recovered and 1s now 1 good health, No. VI showed no symptoms
of the disease at all, coninmng in good health, untl the expira-
tion of 3 weeks, so that he appeared to be immune

43. The control animal No. XV, however, only had a very slight
and short attack of the disease from which he was at no time very 11l
although he had not been protected 1n any way, and although he
recewved a large dose 10 c. cm, of the virulent matenal, he recovered.

42. Doubtful benefit.—it appears, therefore, from this experi-
ment that cow No, V had no immunity conferred by the bile, or at
least only a very slight amount, and at the ssme time that the ninder.
pest virus is losing ats virnlence.

LXPERIMENTS-GROUP III,

43. Tman fo In the mmie ﬁ"im:;‘f[ hi:ll;lg
ecome available, four ammals Nos , V1L,
Tandabile, 10daysold 1w Tonq X receved 19 . em. of the ariginal
Tanda bile by subcutaneous inoculations 1n the usual manner. The
bile had not apparently changed in its properties, and contained no
more bacteria than before. ~These ammals were inoculated with the
ile on the 1oth June, or when the bile was 10 days old. They re-
maned i good health after the inoculation, and it was decided to
test them with virulent matenal on the 21st of June.
a4. Test of the experiment.—Blood was taken for this
purpose from the jugular vein of case No. XI which had been
wfected with rinderpest from bull I for this purpose. The blood
was tahen from the Iving subject in the usual manrer on the seventh
day of the disease which had been sesere in him up to thistime. A
lutle variauon was made in the manner of tesung in this case
inasmuch as VII and VIII received each 10 ¢. cm. of virulent
blood, whilst IX and X received only o's €. cm. of the blood mixed
with physiological salt solation.
45, Cor,trol of the experiment.—At the same time, a small
bull No. XIX unprotected, rectived an inoculation of 10 c. cm. of

‘ l’lEPOfRT
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the same blood to act as a control to the experiment.
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1n the case of the first animals V and VI, v12., on the eighth day after ﬂﬂ"g“
bile inoculation, instead of the ten days laid down by Professor vETERINARY-
och. CAPTAIN

53 Further cxperiments with Laboratory animals,
Group V.~ Rinderpest.—So much then for the expeniments re-
garding attempted immumsation with the bile brought from Tanda,
expenments upon which, as has just been remarked, no reliance can
o ot ' ' "t be considered to gve

* Koch's method,

. of virulent material for

N ' oculated with 10 ¢. cm,
each of virulent nnderpest blood taken from the jugular vern of
No Ionthe 11th June when the disease was atits height. Both
these ammals went through a severe attack of the disease, with all
the typical symptoms, but both of them recovered and are nowin
good health. " This further points to loss of virulence 1n the ninder-
pest blood,

EXPERIMENTS-GROUP VI.

PO T e e . e e

1LoaUl' Liligary Ul Lig 10 juue 10yy,

56. Blood and Rile,~The inoculation was varied inthe case
of No. X111 which received a dose of 9 c.cm, of rinderpest hile
mixed with 1¢ em of virnlent blood, asit 1s supposed that by this
means the immunity conferred 1s more powerful and lasting, All
these amimals have been under observation since the inoculation,
and have remamed perfectly healthy,

57, It1s a noteworthy fact that the injection of 1 c. cm. of rinder-
pest blood did not canse the disease in cow No. XIII, and this
goes to prove that Professor Koch's observations on this point are
correct, and leads us to hope for a simple method of proceduren
the immunisation process.

58, These cases not tested.—It is an unfortunste circumstance
that our rinderpest blood has so greatly lost its virulence as to be
uscless for test purposes, which necessitates the use of the most
virulent matenal, in order to prevent errors, we have, therefore, been
s far unable to submit the animals mentioned in the above groop
of expeniment to the necessary test,

59. Im‘)mt:ihHLHy of giving a dt[h:“c opinion on the

Trabe ahnlo e B PR EERLAM

grairay

remains to be seen,
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pest—Professor Koch has only dealt with the disease as it occurs
in South Africa, which assumesa very virulent form, carrying offa very
A ‘ o "' hichitattacks (go-8 per cent)) and
. . *with great severity. It has long

any interest in the subject, that
certain contagions diseases, notably ‘small-pox, measles, etc., when
introduced into a country for the first time, the contagium having, as
it were, a virgin soil to grow upon, assume a very exalted virulence,
causing excessive mortality. The same is especially true of Rinder-
pest as may be remembered by those who were unfortunate enough
to be connected with agricaltural pursmts during the great outbreak
in England.

61. In India, however, 2s in certain parts of Russis, where the
disease {s enzootic, the disease varies very considerably in its course
and severity, We very often meet with rinderpest in what has been
termed the “ Benignant form” It may, indeed, be so shight as to
pass unnoticed there being no symptoms but slight fever and loose-
ness of thebowels. We have in fact similar conditions as are met
with in the Steppe Cattle, which, as is well known to those who have
given attention to the subject, pensh from natural contagion at the
rate of 30-50 per cent.and from inoculation with the natural un.
weakened virus in from 5-10 per cent. only,

62. Rindery Lere bl Steppe Disease.~The
disease which we ntroduced to the Laboratory for the purpose of
anaking experiments appears to me to closely correspond with Steppe

isease.

63. The material was from an ontbreak of nota very virulent
natare, the disease having been dragging on m the neighbourhood for
some very considerable time. It was taken from a dead animal in a
village where the rdiseﬂﬁe.wa% evidently losing i1§ virylt‘anc‘c, as was

. ' 1 he 1ith June, when the
disease was at its height, and all the typical symptoms of rinder-
pest present, add the temperature high (at the most swtable period
in fact), and injected into Nos. XI and X1I produced typical nnder-
pest as will be seen from the charts of these animals sent herewith,
but the disease was evidently of a far less virulent nature, as both
these animals recovered and regained their usual health, after a smart
attack of the disease lasting from five to seven days respectively,

64. Blood taken from No. I post-morsem, and inoculated as
2 test to Nos. V and VI previously inoculated with bile from
Tanda, produced in the cow an obvious though comparatively
slight attack of rinderpest from which she recovered in a few

0. 590-94:
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days. In VI the injection produced no effect at all, the animalre-| REPORT
maning perfectly healthy. Inthe control ammals, we find that al- |7ETERINARY-
though the animal is unprotected (see No. XV) the injection of blood %{:g‘é“

from No. I produces, after seven days, very slight nnderpest, lasting
practically only two days, as far as symptoms show, and from which
the animal recovered, -

65. Further, we find that the blood from No. XI, taken on the
215t June, on the seventh day of the disease, and inoculated into
No. XIX to act as acontrol ammal to Nos. VI, VIII, IX, and X did
not produce the disease in this animal.

66. Again, blood taken from the buffalo No. XV and inoculated
into XXII produced only a mild attack of the malady which showed
none of the typical symptoms of rinderpest, Thus we have 2 decreas-
ing scale of virulence 1n the material as follows :—

Tanda Blood

No. I 3’6‘:\‘:‘3‘ No IT l:{epailcﬁl

XI [Mid typical  XIT| Mild typical XV [ Mild ViMild VIiNg
recovery. recovery, typical typical
recovery, recovery.
XIX [Control slight XXI1| Mild, a typical
Nil or |recovery. recovery.

None of these animals, excepting V and VI, had received any form of
immunising njection,

67, Here, them, we have a state of affairs closely resembling
what s descnibed by E. Ssmmur as occurring in Steppe cattle,
and the task of ascertaining what the signuficance of this may be must
De left to future i e expl of the ph
non. It certainly appears 1o me that there are only two solutions of
the phenomenon of the decrease in virulence of the rinderpest wirus
brought with us from Tands, and these are, firs/, that some Indian
cattle, especially those of certan plain distncts, possess a similar immu-
nity against rinderpest to that possessed by Steppe cattle, or secondly,
that the virus of the disease has a tendency to lose 1ts virulence in
certain circumstances, the exact nature of which we are unable to
decide. If the first solution should prose correct as seems probable,
we can easily explan the decrease observed here. 1f the second, the

pl on can _only be 5 y. It is known to some of us
that the immunity which Steppe cattle possess is not shared by other
breeds in Russia, and that, wheress the inoculsuon of naturs! un-
weakened rinderpest virusin them is followed by only 5-10 per cent.
of casusliies, the same inoculaton in other breeds of catde causes
90-g8 percent. of desths.

68. It is also known to us that the viralence can be considersbly
lessened by pasting the virus through Steppe cattle, whilst we are
also awarc of the fact that when such anenuated wirus is passed

0. 590-94.
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been known to those who take any 1nterest in the subject, that
certain contagious diseases, notably smali-pox, measles, etc,, when
. * T Tt 7 % 7 -time, the contagium having, as
1ssume a very exalted wirulence,
. . me is especially true of Rinder-
pest as may be remembered by those who were unfortunate enough
to be connected with agricultural pursmits during the great outbreak
in England,

61, In India, however, as in certain parts of Russia, where the
disease is enzootic, the disease varnies very considerably in its course
and severity. We very often meet with rinderpest in what has been
termed the  Benignant form.” It may, indeed, be so slightas to
pass unnoticed there being no symptoms but slight fever and loose-
ness of thebowels, We have m fact similar conditions as are met
with in the Steppe Cattle, which, as 1s well known to those who have
given attention to the subject, perish from natural contagion at the
rate of 3o0-50 per cent. and from inoculation with the natural un.
weakened vrrus in from s-10 per cent, only,

62, Itindery here vl Steppe Di. ~—The
disease which we introduced to the Iaboratory for the purpose of
making expeniments appears to me to closely correspond with Steppe
disease.

63. The material was from an outbreak of nota very virulent

Blood taken from the vein of bull No, I on the rith June, When the
disease was at its height, and all the typical symploms of rinder-
pest present, arid the temperature high (st the most suitable petiod
in fact), and injected into Nos. XI and XII preduced typical nnder-
pest as will be seen from the charts of these animals sent herewith,
but the disease was evidently of a far less virulent nature, as both
these animals recovered and fegained their usual health, after a smart
attack of the disease lasting from five to seven days respectively.

64. Blood taken from No. 1 post-morfem, and inoculated as
a test to Nos. V and VI previously inoculated with bile from
Tanda, produced in the cow an obvious though comparatively
slight attack of rinderpest from which she recovered in a few

0. 590-94:
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days. In VI the injection produced no effect at all, the animal re-{ REFORT

maining pesfectly healthy  In the control amimals, we find that al-
though the atumal is unprotected (see No. XV) the wjection of blood
from No, I produces, after seven days, very shght nnderpest, lasting
practically only two days, as far as symptoms show, and from which
the animal recovered. :

65 Further, we find that the blood from No, X1, taken on the
zrst June, on the seventh day of the disease, and inoculated into
No. XIX to act as acontrol animal to Nos. VII, VIII, IX, and X did
not produce the disease i this amimal,

66. Again, blood taken from the buffalo No. XV and_ inoculated
inte XXII produced only a mild attack of the malady which showed
none of the typical symptoms of nnderpest. Thus we have a decreas-
ing scale of virulence mn the material as follows s

Tanda Bloed

No. 1 ?gtchal No. 11 ‘tg'glc}.;ﬂ

X [Mid typical  XIT{ dld typical XV | Mudd VIMid VIIN»I
lrecovery. ‘ recovery. typical typical

recovery, recovery,
XKIX ({Control slight XK1 Mild, a typicat
Nil or [recovery. recovery,

None of these animals, excepting V and VI, had received any form of
immunising injection,

67. Rere, then, we have a state of affaws closely resembling
what is described by E. Semmur as occurnng in Steppe cattle,
and the task of ining what the signi of this may be must
be feft 10 future i % exp of the ph
non. It certainly appears 1o me that there are only tho solutions of
ihc phenomenon of the decrease in virnlence of the tinderpest virus

caiimle snteh ne fonma Tanda aed sblann coa Load land pace

centain circumstances, the exact nature of which we are unable ta
deaade. 3f the first solution should prove correct as seems probable,
we can easily explain the decredse observed here. M the second, the
ey can only be isfactory, It is knonn to some of us
that the immunity which Steppe cattle possess is not shared by other
breeds in Russia, and thst, wheress the inoculstion of natunl un-
weakencd rinderpest virusin them is (ollowed by only g-10 per cent.
of casnalties, the same inoculation in other breeds of cattle causes
50-g8 per cent. of deaths,

8. It is 2150 known to us that the virulence can be considersbly
Tessened by pasting the viros throngh Steppe cattle, whilst we are
slso awase of the fact that when such anenuated virus is passed
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REPORT through other races more susceptible, the virulence increases genera-
VETERINARY | tion by generation,

CAFTAIN 69. Indian Rinderpest.—Ny own observations and those of

Thacker and others areto the effect that we meet with many cut-
breaks where the mortality is not greater than 30-50 per cent. ~ But,
on the other hand, we often hear of severe outbreaks in which it is
80-go percent. This can only be explained either by the comparative
immunity of certain cattle to the disease, as is the case with Steppe
cattle, or to some decrease in the virulence of the virus owing to
some influence exerted on it from outside, such as partial dessicatron
Of = = aee o aten

ol “ . e ’

ow . . r
thousands of cases, been led to the conclusion that the heat and
dryness were the causes of the lack of virulence in the disease as met
with in the plains as opposed to the great virnlence and seventy of
the disease observed in the parts of the Himdlayas, The observa-
tions I made showed, plains 30-50 per cent. deaths, parts of the
Himf4layas 9o-98 per cent. deaths, We are well aware from expern-
ments already made that a vaccine can be prepared by exposure of
the virulent material to a temperature of 1170 F to 1200 F. for zo
minutes. This exposure so reduces the virulence that the matenal
can be moculated and produce immumty without causing severe
disease. These p are not unfrequently met with 1n Indra
i the sun, and the influence of this on the virus would, it appeared
to me, suficiently explain the low mortahty 1n some outbreaks.
71. In some parts of the Him{iayas on the contrary, where the
temperature is cool, and the air moist, the disease is very severe.
72. Indian bile less protective than the South African.—
These various points can only be settled by close observation and
experiments. But there is one very important point which may arise
m_connection with this shight viralence. It is very possible that the
bile from an animal dead of sucha virulent form of the disease as
has been occurring in South Africa especially in view of the experi-
ments made by Professor Koch 1n regard to muving virulent blood
with the bile to increase its immunising power, may be endowed
with far higher powers of ing i ity. From 1t ical
reasons this seems to me not improbable. The bile appears to owe its
protective power to the nnderpest virus it contains, and Koch’s experi-
ments of adding blood incresse such power, It stands to reason
l?erefure that if this be the case, the milder the virus, the le‘ss \\il‘l b‘?
pritipyin D ) R e i e
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74. Professor Koch's experiments in ~ e

the immumsation process at the * Susanna

do a considerable amount of good E .
Runderpest broke out there onthe zoth , . , * ,., :
farm_on the znd February, and found the stock of 180 head already
much infected, Twenty'seven animals were dead, and at least 50
showed more or less clear symptoms ol nnderpest. Experiments
1n protective noculation with the ammals which still appeared sound
were undertaken, and 18 diseased animals were mjected with blood
a proportion of phenol and lesser proportion of bile. Ten ammals
which appeared sound recewed the same phenol blood, and zthaule
whch also appeared sound and had becn kept separate were injected
with bile which was taken from an animal which has died after an
illness of six days. Onthe sixth day after the moculation, four ammals
fell sick with symptom of rinderpest, of these three succumbed, and
one which had the disease 1n a less virulent form, recovered. There
was every possibility of these animals having been infected before the
inoculation, for which they were thrown on the floor of a “Kraal”
in which cattle suffering from rinderpest were kept every mght, and
this floor was covered with rinderpest matter.  Out of 29 ammals, 1n
spite of the extraordinarily unfavourable circumstances, 25 were pre-
served by asingle injection, To prove beyond a doubt that the animals
so treated were absolutely immune, Koch inocwlated four of them
with virulent blood, and, at the same tme, two unprotected ones to
ect as control, The four remained well, whilst the controls died with
severe symptoms of nnderpest. From_the above, it will be seen that
the system may be adopted with advantage even In unpromising
circumstances.

75 Inoculation of Transport animals on service,~It
seems highly probable (hat the method might be very useful in the
event of outbreaks of ninderpest on the lines of commumcation. It
would have the result at any rate of stopping an outbreak 1n a fort-
might, and the noculated ammals would be proof against the disease
afterwards.

76. Inoculation of Transport animals before service.—It
would be very useful to inoculate ammals intended for senvice in
parts of the country where nnderpest is presalent. The advantage
of having protected animals on these expeditions would be enormous,
as they would be able to march unscathed through a country however
severely wfected 1t might be, N

77. Inoculation of all Gorernment cattle.—This might in
the course of time be gradually carned out; I would especially draw
attention to the advamtages following the protection of Government
breeding bulls previous 1o sending them out to their districts

78 Inoculation during outbreals amongst Transport
cattie,—In the casc of outbresks amonz transport cattle in Carton-
ments, the svstem, should 1t prove seccessfnl might with grest advan-’
tage he adopted. There would be material at hand from the ammals
already attacked, and many ammals mught in these circumstances be

saved and protected against the discase in the future.
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REPORT .79, Inoculation during outbreaks inthe districts.~But
vm"snmn,}w in the case of outbreaks in the districts, it could not well, it seems to
CAPTAL

me, be utilised to any extent at present. It must, in the first place, be
T bered that the i ising process takes a considerable time,

nearly or rather quite ten days, and that before this time has elapsed,

,should the animal be exposed to the contagion, it will take the disease.

8o. Inl outbreaks of rinderpest, therefore, in this country, where

vails mn the management of matters of this kind; what is likely to
occur in nearly all outbreaks may be well illustrated by the following .
case which is reported in the Diamond Fields Advertiser. The
disease appeared in aherd of 248 cattle, of which only one ortwo were
observed to be sick. These were instantly removed from the herd
and isolated, while the rest were inoculated. This was done on the
27th February. Onthe rzth March, no lessthan 40 had taken the
disease, but the remainder were apparently doing well. Now we
are pretty certan, judging from all the experiments which have
been made with ninderpest bile, even when it is mxed with a_con-
siderable quantity of wiralent rinderpest blood, that its wnoculation
into healthy caitle does not cause rinderpest. The small experience
which we have 5o far had m this country  proves this. How then ate
we to account for the 40 head being attacked? Simply becanse during
the incubation period of the immumty or before the inoculation

Nerind thas had honn nyenced ta dla Aorenna and basamn fafanied

Provr et ey e

G " v . P -
already been stated in the South African enguiry thatihe best
results are to be obtained in operating on healthy cattle. If any
method of inoculation against rinderpest is to become spread over
the country, it can only safely be done by feeling our ground
carefully and introducing it ve o Tt
latng at various centres animals . .
immune and also by operating t . ;
animals, It might be very useful to inoculate a portion of the
cattle distributed as * Thakavi grant” in villages where rinderpest
has been very severe, and there i danger of recrudescence owing to
which the animals bought with the « Thakavi loans” perish, and the
unfortunate ratyas finds himself worse off than before.

82, Drawbacks of the pra.{cne austen'z.—The pressnt system
b Lok B oo Viacs e Am AL ceatan

hae casiane depehanke amie
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for long. These are all serious questions which must be left to the RE!;ORT
Pproper authonties to settle. . |VETERINARY-
83. Koch’s other wmethods more hopeful For practical n;g;é\l

application in Indiae.—~The further experiments in regard to the
use of bile from healthy animals and its admisture with virulent
blood, or the possibiity of using other material with which the
virulent blood may be mixed and at the same time produce
immunity, seem to render it very probable that the means of manufac-
tuning a more or less arbfical protective medum seem to me to
promise the best results in the matter of providing large quantities of
vaccine, and 1t 1s to the solution of these problems that I look forward
with most hope,

81. Possibility of teaching Teterinary Assistants the
systent,—The system 1f 1t be on the lines of any laid out by Pro-
fessor Koch can be easily tanght to some of the more inteligent of
R ' . ) 4 P spital

and
B ught,
1f the Government decided (o extend the course to three year )

[ P AP R |

of

the

. of

my experiments with dried rinderpest matter, several animals were

fed with the dung, flesh, and skin of the pest animals, which sub-

stances were dried for a fortnight in the shade and soaked before

feeding. The amimals remained perfectly sound.” In accordance

with these facts, the conclusion may be justfied that the pest virus

n its different qualities, is soon Miled by " dryness, and that the dry

process forms one of the simplest and best ways o render rinder-
Ppest matter innocuous.

86. This his a most important bearing on the hide trade.
I pointed out so long ago as 1894, that drying destroyed the rinder-
pest vitus and that dned hides do not form a danger in the trans-
mission of ninderpest,

87. This fact will also again bring into prominence my recom-

dation for the establish of skinning encl outside eve:
village, in which the Ckamirs should be made to skin dead cautle,
asa part of the village amrangements, This will limit the spresd of
rinderpest in a very marked manner, If the animals be skinned, as
suggested in my Annual Report of last year, the sun will soon
destroy the rinderpest virus, The skins should be dried in the
enclosure and on no account washed in the villagetank, The adop-
tion of simple methods of this kind will go 2 long way to help the
people and are really of very httle trouble,

88. In conclusion, I have to thenk Professor Lingard for his
courtesy and assistince during my deputston, and for giving me
R R ‘= ?uing my vacation.

' Rajputana Veteri-
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FETERINARY-CAPTAIN HAGGER'S REPOLT.
With reference to your endorsement No 3841-G—86g, da“dk’m:
Auvgust 1897, I have the honour to submit the following remar sint
Dr, Koch's method of inocwlgting cattle as a prevepiwe agains
rinderpest, as witnessed by me at Multesar in June last. .

2, OrKogh clau = t="t=e - —m w0 0n 00T 0 L
bile, taken from the g
pest on the sixth day . L .
animal, render that animal immune to the diseasé ater the sixth d27

3. He distinctly points out that it 15 not a Cuzative agent,an
Tt 4t n either just before, or within

to suffer from the disease, but

' hey have been inoculated,and

petore ymmunity has been given, 7 2, before the sixth day, suffer less

in proportion to the number of days that have elapsed after the im-

mumsing agent, vis., bile, has been injected, and that after the sixth
day, they enjoy complete immunity.

4. The correctness of the above comclusions was amply proved
by gxpenment at Muktesar, where six bullocks were inoculated by
Dr. Koch in the manner deseribed, and, after the lapse of six days,
resisted the disease after being jnjacted «%h - oot
from ammals that were either Suffer
pest, and I understoed Dr. Koch to
animal treated according to his me .
provuided that the process was carned out under proper antiseplic
precauuun&

5. Or. Koch, ing on his exp as_Bacteriplogist, holds
4 theory which, however, he has not jet worked out by experiment,
71z, that (he serum of an animal that has been rendered immune
and resisted virulent blood, will protect others against rinderpest,
The anti-toxin thus obtained should consist of one part of virulent
blood to 93 of serum, of which mixture zo cubic centimetres ate
injected.

6, With regard to the second paragraph of Inspector General's
fetter No. 1117—191 M, received under jour endorsement above
quoted, I have the honour to state that the Ajmere Veterinary School
veng bounded on three sides by forest preserve in which cattle are
pot permitted to graze, is, in my opinion, singularly well situated for
carrying out experiments in connection with rinderpest, with 4 mim-
pram tisk of comveying contagion o cattle in the sursounding dise
trict, and, should tne Inspector General, Civil Veterinary Department,
desire it, and the Agent to the Governor General approve, I am pre-
pared fo take up the work as soon as the necessary material can be
procured. .

5. Veterinary-Captain Raymond, Superintendent, Civil Veteri-

nary Department, Bengal, was first deputed by the Govern-
ment of Bengal to Bombay,to consult Professor Koch, and
alter his interview expressed the following opinion :—

0. 590-94.
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[ o Yeeb emee to be per-
fectly nfront the
untrat PN we alteady
happenmg 1n South Afnca. .

“ The preventive treatment only confers immumty about six to
eight days alter inocalation . during the interval the ammal may catch
rinderpest

«Tt happens that Cattle Plague 1s latent 1 the system for about
three days before any symptom s noticed, The moculation with
preventive serum 1n such a case would not prevent the ammal suffer-
g or dying of the malady.

 Moreover, 1t 15 at least pasnible that clumsy management by the
inoculator may infect a healthy ammal with Catile Plague at the sery
wmoment he 1s injecting the protectine serum.

*There can be no doubt that 1n the Laboratory and in South
Africa 1n skilled hands, Koch's methods are quite successful,

1t remains to be scen 1f, out here, any modificatronsare necessary.

“In any case itis desitable to remember that the matter has
scarcely got beyond the Laberatory stage, in spite of Press notices
and reports.”

6. When it was decided that Profassor Koch should visit
Muktesar, VeterInary-Captaln Raymond was again deputed to
attend the demonstration: the results following his deputa-
tion, and the experiments carried ont by him up to date, are
contained in the following report, which it is deemed advis-
able to print 7n extenso 1—

In answer to your No, 1537-A of 14th September, which reached
this office during my absence on tour, I have the honour to report
on the subjcct of nnderpest as follows +—

1. In paragraph 150, page 14 of my Annual Report for 18¢6-97,
1 drew artention to Dr, Kook’s expentments i preventine inocalation
which he was carrying out in South Afnca, and I added, “If it is
found to be safe 1n Indis, as at the Cape, I purpose to employ this
method of expeniment "

2. 1t will be withm your recoflection that as soon as it was known
that Professor Koch had landed in Bombey, the Government of
Benzal alwsys solicitous te reduce the great annual losses from
ninderpest, deputed e by telegram to confer with him.

3 Upon my reporung that Professor Koch was willing to de-
monstrate his sy<tem, the Bengal Government at once expressed its
willingness to defray the expenses

4. In the meantime, the Gosernment of India had taken the

'VETERINARY.
CAPTAIN

:nlllcl n:m consideration, and Bengal withdrew in favour of the
T T At i et A S S S S DA
o
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. While at Muktesar, T saw Professor Koch inoculate several
aninsza]s with bile and watched the effect, which was confined to the
formation of a swelling near the seat of inoculation. No symptoms
of disease were shown by the animals.

6. I did not witness any demonstration of the serum ueatmer‘xlt.D
7. The following is an extract fror{xl.my Ll_etifx: No. 771 V.D,

dated 26th

“* Profes has
still to ba s .

Professor Koch impressed on me that much remams to_be d?ne
in this direction, If Government is willing, I can easily seek t0
apply the knowledge acquired,

8. With regard to paragraph z of No, 1118—191 M. from the In-
spector General, Civil Vetermary Department, which you forward, I
have th- *----- .- o . B § tDa Laam nnrrisd
out part
Kanti,
for scarc .
immuni Y

9. B .
creased amongst cattle owners, and there is some sk of infection
being carnied I am, therefore, glad to state that Government has
under consideration a scheme which will render it posstble for ex-
pertments to be carned out without any danger to other cattle

10. I beg to bring to notice some work which I have carried out
n with 1 lati -

11. In the month of May,an outbreak of rinderpest was reported
from Munshigunge, and I directed my Veterinary Assistant to send
me some matenal from a sick case for experiments. Unfortunately
it arrived 1n such a decomposed condition that the result of an
experiment on sick calves was a fatlure,

12 On the zsth June, a bullock belonging to the Chitpore
pality was admitted at Belgatchi fering from cattle plague
and died. The post-mortem report is appended (Appendix I).

13 From this ammal, two calves were inoculated, but proved to
be 1mtlinune, and as the outbreak was sporadic, my matenal came to
an end,

r4. But from the bile collected from the bullock, I inoculated
foux;lcalves, four bulls, and three bullocks, The dose was 10 ¢, cm.
each,
The result went to prove that the operation was perfectly harm-
less. ‘The animals had a shight swelling at the seat of inoculation,
but they showed no sign of any kind of disease and fed and worked
asusual, .

15. On the 315t August, I received an urgent telegram from
Muzaflarpur.  Upon my arrival, I found Mr. G, R. Toomey of the

= told me
d B + = " August,
: . Ime 400
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or 500 head of catle had died in the neighbouring villages.
Mr. Toomey had heard that I was desrous_of etperimenting with
rinderpest, and in the most public-spinted manner expressed his
willingness to assist me, undeterred by some hostle cnticisms of the
method which 1t was my duty to send to him.

16. It should therefore be noted that Mr. G. R, Toomey s the
pioneer 1n India in what may possibly become a very smportant
public benefit. Besides the nisk of the loss incurred by Mr. Toomey
(for a new thing is always more or less nsky), he has refused to
recoup himself trom the small sum given by Government for experi-
ments, stating that he would rather see the money used for further
work

17. Having decided upon inoculation, the next thing was to

rocure swtable matenals It was obviously out of the question to
kill any of the cattle owing to the religious opimions of the people,
On the other hand, obsetvations upon cases that had succumbed
during various outbreaks had shown me pretty clearly that the bile was
very often unsuitable in cases that had died m the usual way, Unless
the bile can be removed at once, it 1s nearly always useless Hence
there was an element of uncertainty over the work which it was
desirable toremove. There 1s fortunately no prejudice against hilling
ffal I therefore d Mr. Toomey to procure some
buffaloes. 1there obtained = typical case of cattle plague wherewith
to infect the buffaloes. This case (Buffalo A) showed all the symp-
toms in a marked degree and soon dwed (for post-morfem appear-
ances—see Appendix IT).

T civing material
young calf that
cattle plague,
Four other buffaloes (Nos. 2, 3, 4, and 5) were also treated with
material from Bullock A.

19. Having prepared the way for further work, T returned to
Calcutta to my other duties, leaving my Assistant to repost by wire
when the temperatures of the boffalees were rising. F returned to
Kanti, and on the 3rd September, Buffalo No. 1 was shot (rude Appen-
dix IT). Thebile was extracted and placed inice. On completion of
the posf-morfem examination, Y examined the bile under the micros-
cope, mareover the colour and odour were satisfactory. In the after-
ngan I fafected 1o c. e, gi the bide into each of 12 head of catrle,
which were then branded T 1-12.

20. On the 5th September, Duffaloes Nos. 2 and 3 were shot (pide
Appendices IV and V for details). Bile was extracted from both
amimals, found to be good, and placed in ice. The bile from
Buffalo No. 2 was usc,((l the same afternoon to inject 28 head of catle
which were branded ¢ 1-25.

21, On the 6th September, T injected 32 head of cantle with bile
from Buffalo No. 3, which had been Lept in ice, This bach was

[VETERINARY.
CAPTAIN
RAYMOND'S

REPORT.

Dbranded X, 1-XXXIL
0. 590-94.
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From the same animal I secured a quantity of viralent blood for
lesting experiments, This was placed in ice. Some of the blood
and the remainder of the bile was also placed in ice and taken to
Belgatchia.

24. I wish here to mention that Mr, Toomey told me that cattle

. e e . . PR - Tl s .‘-:ALLnurhood
. "o +ds his
H . 1als on

. ue by

- 108

. ¥ in-
and

two

1lly

\l'mne of the ammals appeared to suffer in the shightest degree,

26. Professor Koch states that the bile injection confers immunity
not later than the tenth day,

27, In order to test the immunity of the animals after the bile
treatment, 6 bullocks were selected simply because they were blind
or lame—

() bullocks {-‘ 2z and 10 each received subcutaneously 20
c. cm, of virulent blood from Buffalo No. 5 on the 1oth
September, that is to say, seven daysafter the hile inocula-
tion (see Appendices VII1 and IX) ;

(3) bullock {* 15 received subcutaneously 10 c.em. of viru-
lent blood from Buffalo No. 50n the 12th September, that
is to say, after seven days after bile inoculation (sce
Appendix X) ;

(<) bullock ¥ 16 received 20 ¢, ¢m. at the same time, under
the same circumstances (see Appendix XI);

() bullock § 1 (Appendix XIII) recenved 10 ¢. cm. of virulent
blood from a case of Belgatchia (#ide Appendix XII)
on the 16th Scptember, that is, eleven days alter inoculation
with bile,

() I 2 received 20 c. cm. of the same blood on the same date

and under the same condutions (pide Appendix XIV).
All these animals proved to be immune,

0. 590-94.
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28, The dose of virulent blood used 1n these test cases 18 said by [VETERINARY-
Koch to be respectively 5,000 and 10,000 times greater than a fatal R.}élggglrrs

dose.

29. The experiments above recorded go to show that Professor
Koch’s p with bile p ises to be ful in
Bengal. The exact amount of success can only be determined by
future experiment.

30. Here again Mr, G. R, Toomey has rendered great assistance
by permitting the moculated bullocks to be branded, so that each
animal might be 1dentified later.

31. 1 have performed another experiment to ascertain if by any
chance bile in this province would confer immunity quicker than m
other climates. For this purpose I mjected calves with 10 ¢. em. of
bile and five days later tested them with virulent blood from Buffalo
No. 5. They have all re-acted in temperature, three developed
genume rinderpest, and one died.

32. Experiments are proceeding,

0. 590-94.
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‘REPORT. Post-mortem appearance.

Gall Bladder—wasfull containing a greenish fluid of a pecutiar
mild colour,

L d and emph which are the most
charactenstic points in the disease rinderpest,

Trackea Larywx and Bronchial {ubes—were merely cangested
with an ulceratior close to the vocal chords in the Larynx.

‘Bungl and Se]lm':LrI'ermn membranes—were almost all right, but

—There was conges-
t found. The fourth
ney of throwing off

o, POUSRISROR S

S . . and infiltrated,

APPENDIX 11

Post-mortemn appearances of Bullock A, died of Rinderpest
at Ilantion the 29th August 1897.

Afouth—normal.
. Pharynx—congested, bran-like deposit on the side of the Epi-
glottis, R

Larynx and Trackea—The former was congested withecchy«
- ~=2 sha lattar fanmactad

c o songested.

' asum normal: Aboma-
erosions apd Croupous

S, PR chymosis, croupous
. T nucous membrane

thickened in places. Large niestines congested in patches and

casts, Rectum congested in patches and stripes

Wi Spleen and Liver—normal, and Gall Bladder comtained clear

tie.

Kidneys—slightly congested.

Bladder—congested, with a few spots of ecchymosis.

0.°500-94.
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OXEN.

" Prafessor Koch's Methods of

/ETERINARY
CAPLAIH

RAYMUND'S
REPOLL.

APPENDIX XII,
“Post-moriem appraranre,

MoutI—Exconation of Buecal membrane, hard palate, dental
- p1d, mside cheeks, lower hip, gums, nnder surface of tongue, foft

palate and throat: the latter was much congested and discoloured.

“Priryn~—rongested and claret-coloure 1 and excoriated.

_Laryzxzand Trackez~lving membrane congested and discoloured
1 patches,

-Heari—Pencordlum  discoloured in  petches . Endbeurdiim
=markedwithspots of ecchymnus

.Lurgze—bozh congested, particularly the night one, and emphy-
==matons,

“Zazre—clae-coloared and somewhat enlarged,

Gall Bladde~—=mucous membrane marked with patches of cons
~gesuan,

_Kidneys—both eongested.
& 150 cong 1 and somewhat enlerned.

Aé ™ uch cong 1 the anterior half bong of 2
leaden hre and the postenor claretscalpured wuth exvcoriation ard
pxches of extravasation

Oneswm—Epithelnm easils ecled off ete and the blood vesels
enfarged

Retrzulyre—mucons membrane conzested  and its epfthehum
casihy Temovezble

Rumen—Epthelm easly temoveable and it contained & hrye
quenuty ¢f cmpmstoma Cormenm

Small Fntestine—contents were  lquid, with large amount of
viszud Tiucons and shreds  mucons  membrane Cconvested and
-prorked with Tomeransatches of extravtsation and “several of the
Pever spatches nlevated N

ZLarge Tntesim—ammcovs membrane congested in putches of
scarlet calour and the contehts were bquid with w0 farge qearte of
mucous resunysand <hreds

Leectum—rongested inatches and streaks

0. 590-94.
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Immunising cattle against Rinderpest.

LOXEN.

REPORT OF VETERINARY-CAPTAIN EVANS.

7. Veterinary-Captain Evans, Superintendent, Civil Veteri-
nary Department, Burma, alter carefully describing the
various methods adopted by Professor Kpch, states t—

“‘Ian conclusfon, from what T have said, 1t may be gathered that T

- - . o
any experiments antil such time as I am satisfied that I may “Teason-
ably expect good results.
Professor Lingard at the Laboratory is, I fancy, the person best
lculated to conduct exp which are blely to afford the re.
q:nregi infor‘matmn. as he has the time and‘ facilities, 1‘ar_n strongly

be the case. When I hear that the protective method is successful,
I have little doubt as to my ability to ntroduce it quetly,andina
short time to gain the confid and assi of the B n
carrying the system out.”

0. 590-94

REPORT
VETERINARY.
CAPTAIN
EVANS,
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The Agricultural

OXEN.

Professor Koch's Methods of

VETERINARY

LIEUT ENANT!

-BALD REY'S
BLP ORT.

VETERINARY-LIEUTENANT BALDREY’S REPORT.

8, Veterinary-Lieutenant Baldrey, Assistant Principal, Bom~
bay Veterinary College, makes the following remarks, after
?(arehful consideration of the methods adopted by Professor

0ch :—

After inoculation with rinderpest blood, the temperature in four
days goes to 1o : then rinderpest evinces the usual symptoms. As
faras I can see from personal observation, this system cannot be
P d as an absal inty, One animal that I saw immo-
nised, contracted & mild form of rinderpest when inoculated with
virulent rinderpest blood, and I thk that a great number of animals
should be tried in different parts of the country, before going any
further than to say that this system is any moré than experimental,
Up to now there is nothing to guide us in proving how long the im-
munity lasts: and this is & matter which would take at least two or
three years tq prove : an immunity of a few months would be of no
practical value, An attack of rinderpest from which an animal has
recovered, 1s known to produce a certain degree of immunity, but
animals havebeen known to get the disease two or three times and
even then die. I think 1tessential that some experiment should be
tried in the Plains—say at the various Vetennary Schools—under
systematie 1solative precautions, as the climate is very different to

Muktesar, which 1s at an el of 7,700 feet; and a variety of
conghitions are necessary to prove its invariable efficacy. .
Up to now these exp in India are Lab y ones,ing

favourable climate and under the most favourable conditions, so 1
ALY1 f manaconre that pamathine chawld ha Aana e tha Plains, and
R . suchas they
. ' ow that if an
: - be immune
" . . N it hflS chﬂ
ot L v . outbreak of ,
ninderpest is absolutely essential to the carrying out of preventive
inoculaton, and that the bile from one dead rinderpest ammal can-
not be relied upon to do more than 1o (ten) animals, and that unless
the inoculationbe carned out by thoroughly competent men, it is
more than probable that instead 'of rendenng immunity, fresh centres
of infection would be set up. I have said earlier in _my report that
the bile must be taken notlater than seven days, Thisis because
the duration of the disease, from the tise of temperatare, is only seven
days ¢ if an animal Jives longer than that, 1t has overcome the disease
itself, so that it is very doubtfol if bile taken after the seventh day,
would be of usc. This also requires experiments, Imay briefly
here explain how itis that rinderpest blood produces the discase, as
they—both lile and blood—undoubtedly contain the poison of
rinderpest, It is thus:

0. 590-04.
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Immunising Cattle against Rinderpest. OXEN.
*Bile when lated, duately causes ind: ion, and [VETERINARY:
consequent swelling: this swelling, which 1sas large asa child’s ’,;’,F,_'{,&“é‘f-;"‘
REPORT.

head, mhibits the power of surrounding blood vessels and lymphatics
to absorb the poison, and the action of the amimal secretions in the
affected part, have such an effect on the powon, that it loses ats
power to produce the disease but retains sufficient vitality to produce
mnmumty, Baalli of all kinds may occasionally be found in the bile,
but this 15 accidental ; they having found their way in from the in-
testine. None of these bacill: have yet been found to be rinderpest :
they are ordinary putrefactive germs, No bacillus of rinderpest has
as yet been solated.
R P0G o e e very
cupred
an
- end,

the boots and clothes of attendants, 15 conveye’d to any distance and
forany length of time.”

G.1.C.P, 0.—No. 1415 R. & A—5-7:98.=~2223=F, M, M.
0. 590-04.
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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 certain
series. Thus, for example, papers on Veterinary subjects will be regis-
tered under the Veterinary Series; those on Forestry in the Forest
Series, Papers of more direct Agricultural or Industrial interest 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 subjects will be registered under the Mineral Series,
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s
Future issues of this publication placed under either the “Speeial Vetesinary »
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papers are printed for Departmental purposes. Their unfortunate inclesion in
the system of annual numbering has led recipients of the ordinary issues to think

their sets incomplete.
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‘I'he objecta of T AGRICULTURAL LEDGER are :— .

{1) T'a provide Information connected with agriculture or with economic products
liv & form whieh will admit of its ready transfer to ledgers;

(3) To recnee the maintenance of uniform ledgrers (on the plan of the Dictionary)
In alt oftices concerned in agricultural subjects throughout India, so that
refecencen Lo ledger entrics made inany report or publication may be
readily utlllsed fu all offices where ledgers are kept 3

{3} o pdmit of the cleculntion, in convenient form, of information on any subject
connected with agerleulture of economic products to officials or other persons
Interested therein )

(4) To secure n connectlon between all papers of interest published on subjects
reliting (0 cconomic products and the offictal Dictionary of Economic
Products.  With this object the information published in the Ledgers will
uniformly be given under the name and number of the Dictionary article
which they more espectally amplfy. \When the subject dealt with has not -
been taken up in the Dictionary, the position 1t very possibly would occupy
in future 1asues of that work will be assigned to it.
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1898—No. 6.
—_—
OROXYLUM INDICUM.
(SEEDS.)

{Dictionary of Economic Products, Vol. V., O 233-41.]

DAMREE SEEDS.

THEIR REPUTED USE IN ALMORA AS A MEDICINE FOR CATTLE.

A Review of Correspondence on the subject with noles giving resulfs of an

analysis of ithe sceds by Me. D. HOOPER

The i ing information yed in the corre-

spondence throws fresh ight upon a product which has hitherto
received little attention at the hands of Europeans in India. The
bark of Oroxylum indicum is much better known to the natives
of India as a medicine than the seed, and has long been employed as
one of the ingredients of Dasamula o ten drugs mentioned by San-
sknt writers. ‘The bark 1s used for vanous complaints administered
internally, but as an outward application it is equally benefienal.
Rheede noticed the use of the bark as an application to wounds and
fractures. DBoiled to Sesamum o] the root bark 1s a remedy in
otorrhaes, & muco-purulent discharge of the ear. The bark isalso
much used by the agricultural classes as an application to the sore
backs of draught cattle; for this purpose it is ground to a paste with
water and an equal propostion of turmeric, and rubbed on the part
aflected.

Itas not very surprising then to find that the seeds kave some.
what sinular properuies to the bark and sre being used for ke
disorders as the following observations will shos.

0. 233-41.

INTRODUC-
TORY.

Oroxylum
bark,
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"OROXYLUM
indicym.

Dawree Seeds, a Medicine

REVIEW | From .r. a. Eenn(n, Esg., rmpr etory Chiowhoores Tea Faetory and Daley
Reporter on K ronom[c Traducts to e

0%
SPONDSNCE.

Damree
seeds,

Seeds
1dentifed.

Peculiar
Cattlo
disease,

Farm, Berenag P,0., Almara, to the R
Gﬂnrnmen! 6[ Indla,dnud the 1Gth December 1.

1 2m sending you by Parcel Post paid to.day the seed of a plant
known here as * Damree, ” and I shall be very glad if you can inform
me of its botanical name. The tree is found at 3,000 feet and
lower, and sheds its Jeaves in winter. The seed (pod) 1 have had to
cnt in half for the convenience of sending.

The flaxy seeds found inside the pod are the best cure I know of
for ringworm in calves, one or two mixed with some finely ground
Shut® (Glycine hispida) and administered to each calf night and
morning, will cure the worst cases of the disease known here as
“Damrée" also. Whether the disease was named after the plant
or the plant after the disease I cannot say.

The seeds were identified by Dr, Watt as those of Oroxylum
indicum, Vens, a tree belonging to the Natural order Bigrosracez.
Our correspondent was informed of the name ¢f the sceds and at the
same time was asked for further particulars regarding the peculizr
vetennary use to which the seeds were put  The following interest.
ing reply was recewved in rcsponsc to the request,

Faien, Terenag 1 0rr tin "”'"'.'”'l e oo ?‘»«.’l‘&'f-’:’."i’.ﬁiﬁ.ﬂ?.‘?!

the Governmenc of ntllu,dnlﬂ[tlw th January 189

Your letter of the Sth instant to hand yesterday, and Inote that the
tree known here as * Damree ” s Oroxyium indicum. After send-
ing you the pod I had come to the conclusion it was Bignonia in-
dica from what K. L. Dey saysin his book on indigenous drugs, and
from Brandls’ description of the tree.

T am not wrong in saying the seed of the tree cures the discase

L.nown here as ¢ Damree™ for that I am quite certain of, but I may be
wrong in thinking the disease is nng-worm, The discass is commen
amongst native owned cattle, but I never had a case in my hetd
until one year when I was given a Britany bull and cow lately im-
ported by Govemment. A calf was born sbout 3 months after
arrival of the pair, and very soon after birth the call got spots about
the size of 2 4 o 8 anna bit on the face, ears and neck from which
the hair disappeared and which had 2 slightly red look, 1 was told
the diszase was “ Damree,” and that I should find a hard circle
® (herwise Rnown 83 the Soy Bean~—E4.

0. 23341



Ledger.

3

for Cattle. (D. Hooper.)

OROXYLUM
indicum.

about four annas in size on the soof of the mouths, and T was alse
told that probably all my calves would get the disease and sure
enough all did, Natives said the seed of “ Damree” was the cure,
but none could then be got. These crcles spread all over the
animal till at last the calves look most peculiar. 1 washed with
phenyle and gave sulphur internally, but could not see much benefit;
1 then continued the sulphur internally and applied it as ocintment
externally ; paid great attention to keeping of the calves’ houses clean,
and once or twice a weck either burnt sulphur or sprayed with
phenyle, and in about 4 or § months the disease was heaten, but
not before the worst cases had died, I was told that next year I
might get the disease again in my calves, so 1 kept my eye on the
houses and twice & month fumgated them, and in December laid
in a stock of “ Damree” seed, The disease did appear and on the
first ning showing itself I did as the natives suggested and gavea
seed or two with ground d4s¢ (Glycine hispida) for a few days;
few calves got more than 2 or 3 rings and these disappeared soon,
and the calves not attacked, I presume from getting a few seeds, were
never attacked. Now I do not fear the disease in the least, for
directly it appears I dose every young animal with the seeds.
Veterinary-Surgeon Raymond was this way one year and I men-
tioned the disease to him, but could not show him & case, he sad it
might be nng-worm and so I called it that, but it may be something
quite different

The calves attacked badly if not given “Damtee,” are covered
with these rings which look exactly as if one had taken a metal sea)
and burent the calf all over; the calves at first do not seem ont of
sorts, but as the number of rings increases they get thinner, have no
spirits and the smaller ones will die; but calies of 6 to g months
will generally pull through but they are miserahly thin when over it.

Lam at 7,000 fectand “ Damree " or O. indicum grows at 3,000
feet or in the Ramgunga Valley 16 miles from this, and it is not dis-
tiibuted everywhete in the Valles,  Iknow the tree is tobe got abory
Rambagh and Kalidungi below Naini Tal, and I will send your letter
10 Mr, F.E. G. Mathews, a very old resident and interested in arbori-

REVIEW

CORRE-
SPONDENGE.

Usual reme-
dleg tried,

Damree seeds
successful.

Blatritution
of Urexyfam.

culture, cte., and I will ask him to send you down what jcu want,
e will find 50 teees at Ranibagh, whereas 1 might ride 16 miles and

233-41.
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4
QROXYVLUM Y ici
indicum. Damree Seeds, a Medicine
~ REVIEW walk 3 or 4 along the valley without finding 3 trees; when [ wanta
gpﬁ?;%‘é}i‘cx. few dozen pods it takes one of my men a week to get them.

Reference to
Veterinary
Department,

Tines
tonsurans,

No other part of the tree is valued in this district, except the sceds
and they are only used for the disease known as “ Damree.”

On the receipt of the above letter from Mr, Bellairs, the Inspec-
tor General of the Civil Veterinary Department was referred to on
the subject of the disease of cattle known asdamree, It was consid-
ered the wisest course to obtain the technical name and a profes-
sional description of the disease, and to ascertain the value of
Oroxylum seeds as 2 curative agent, The tree is so very common
all over India that any special virtue attaching to its products should
be investigated and made generally known.

The Inspector Genaral, Civil Veterinary Department, in reply to
the enquiries made by this office, obligingly forwarded a note on the
disease drawn up by his assistant, and 1t swas pornted out that it was
very unusual for 2 disease of this nature to be treated solely by
internal remedies, as they generally yielded only to such strong
chemicals as siver caustic and acids

From the Assistant to Inspector General, Ciell Veterinarey Department, ¢s tha
Inspector General, Civil Veterinney Department, -No. D, dated 14th Aprit
1892,

With reference to yourletter No. 263 C., dated 27th Februaey
1897, I have the honour to state that the disease * Damree” alluded
to, is similar to the disease Tinea tonsurans, and which is
very common among young cattle in England. Itis cansed by the
fungus Tricophyton tonsurans. Its constituents are smaller
than those of Favus, and it does not project as cups on the surface,
simply invading the epidermal structures and constituting a fise
powder on the epidernus. It affects young animals especially when
cxposed to damp, and with dirty shins, and is readily transmissible
from ox to 0%, of to man and other animals. It attains a greater
Inxoriance of growth in the ox than in man, and the disease, when
first received by man from the ox, is so luxariantthat it has been
descnbed as specifically distinet,

Symptoma—Circular patches in various pants of the body,
characterised by the absence of the hair the presence of vesica near
tke outer margin, and 2 scurfy condition of the central parte. Ilere
and there In the nng may be seena dry.looking hair, of a greyish

0. 233-41.



Ledger,

5

for Cattle. (D. Hooper)

OROXYLUM

indicum.

colour, somewhat twisted at the root, or the stump of 3 hair which has
broken off. Magnin considers the true Tinea of the ox distinct
from that of the hatse, and tetms wt T. decalvans or T depilens
Thus he finds to be generally nearly three umes the size of T. ton-
surans, to guve rise to more formidable symptoms when communi-
cated to the horse by inoculation, and to induce a different condition
of the affected hairs. In calves, the disease affects the eyes, ears,
neck, mithers, and hmbs.

Treatment.—These cases are usually treated with such remedies
as Nutrate of Mercury, Nitrate of Silver or preferably Sulphurous Acid,
but at the best the disease is difficult ta relieve. It would be well
to further test the seeds of Oroxylum indicum Md communicate
the results to the English Veterinary Journals,

The entlosures of the letter under reply ate herewith returned,

Rev. A- Campbell, Manbhum, kindly furnished a supply of the
seeds of Oroxylum indicum for chemical examination and experi~
mental purposes. They are known in that district 8s bana katuk.

The seeds are thinly discord, flat, and very light buff coloured.
They are winged and translucent (hyaline) all round except at the
base, and the largest measure 3 in, by 1} in. When powdered they
have 2 yellowish colour and a peculiarly rancid or oily odour, and a
bitter and acrid taste.

REVIEW
of

CORRE.
SPONJENCE.

RESULTS

CHEMICAL
ANALYSIS,

Chemical Co —The powdered seeds with
various solvents, and the moisture and ashat the same time estimated
gave the following p i

Moisture . o . . . . . + .363
Od. « + « & « & s~ . 203
Resin and bitter principle o . . . « 1296
Mucilage and albumen . . . . . 2054
Fibre . . . . . . . . 37
Ash . . . « . . . . g'8o

10000

The oil was green in colour, bitter in taste and flmd above 70°
The bitterness was dne to a principle found also in the spirit extract
of the seeds which had a distinetly yellow crystalline appearance. This
principle was insoluble in water and gavea peculisr reaction with
caustic alkalies which consisted in assuming a red colour passing

0. 233-41.
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 REVIEW walk 3 or 4 along the valley without finding 3 trees; when I wanta
sponaREee. | few dozen pods it takes one of my men a week to get them.

TReferente to
Veterinary
‘Department.

Tings
tonsurans,

No other part of the tree is valued in this district, except the seeds
and they are only used for the disease known as “Damree”

On the receipt of the above letter fram Mr. Bellairs, the Inspec-
tor General of the Civil Veterinary Department was referred toon
the subject of the disease of cattle known asdamres, It was consid-
ered the wisest course to obtain the technical name and a profes-
sional description of the disease, and to ascertain the value of
Oroxylum seeds as a curative agent. The tree is so very common
all over India that any special virtue attaching to its products shoald
be investigated and made generally known,

“The Inspector General, Oivil Veterinary Department, in reply to
the enquiries made by this office, obligingly forwarded a note en the
disease drawn up by his assistant, and it was pointed out that it was
very unusual for a disease of this mature to be treated solely by
internsl remedies, as they generally yielded only to such strong
chemicals as silser caustic and acids.

From the Asslstant 1o Inapector General, Cicll Tetorinary Depariment, ta o
Inspeetor General, Clril Feterlnary Department, -No. 9, dated 14th Apeil
1507,

With reference to yourletter No. 263 C., dated 27th February |
1897, T have the honour to state that the disease  Damree” alluded
to, is similar to the disease Tinea tonsurans, and which is
very common among young cattle in England, Itis caused by the
fungus Tricophyton tonsurans. Iis constiluents are smaller
than those of Favus, and 1t does not project as cups on the surface,
simply invading the epidermal structures and constituting a fine
ponder on the epidermis, It affects young animals especially when
cxposed to damp, and with dirty skins, and is readily transmissible
from Ox 0 oY, or to man and other animals. It attains a greater
luxurianee of growth in the ox than in man, and the disease, when
first teceived by man from the o, is 5o loxarisntthat it has been
described as spacifically distinet.

Symptom«~Circular patches in various parts of the body,
characterised by the absence of the hair the presence of verica near
the outer margin, and a scurfy condition of the central pans, Iere
and there in the ring may be seenn dry.Jooking hair, of a greyish

Q. 233-4L
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for Cattle. (D. Hooper))

OROXYLUM

indicum,

colonr, somewhat twisted at the root, or the stump of a hair which has
broken of Magnin considers the true Tinea of the ox duistinct
from that of the horse, and terms 1t ‘T, decalvans or T\ depilens,
This he finds to be gencrally nearly three times the size of T, ton-
surans, to give riseto more formidable symptoms when communi-
cated 1o the horse by inoculation, and to induce a different condition
of the affected hairs. In calves, the disease affects the eyes, ears,
neck, withers, and limbs.

Treatment,—These cases are usually treated with such remedies
as Nutrate of Mercury, Nitrate of Silver or preferably Sulphurous Acad,
but at the best the disease is difficult to rehieve. It would be well
to further test the seeds of Oroxylum indicum fhd commuricate
the results to the English Vetennary Journals.

The enclosures of the letter under reply ate herewith returned.

Rev. A- Campbell, Manbh Lindly ished a supply of the
seeds of Oroxylum indicum for chemical examination and experi-
mental purposes. They are known in that dstrict as banz hatnuk.

The seeds are thinly discoid, flat, and very light buff coloured,
They are winged and translucent (hyalne) all round except at the
base, and the largest measure 3 m. by 13 in. When powdered they
have a yellowish colour and a peculiarly rancid or oily odour, and a
bitter and acrid taste.

Chemical Ci i —The powdered seeds exk d with

REVIEW

CORRE.
SPONDENCE,

RESULTS

o
CHEMICAL
ANALYSIS.

various solvents, and the moisture and ashat the same time estimated
gave the following p

Moisture . . . . . . . . 363

ol ., . . . . . . .« 2034

Resin and bitter pnnuple . . . . « 1296

Mucilage and albumen . . . . « 205t

Fibre . . . . . . . .« o327

Ash . . . . . . . « 980

lonoc

The oil was green in colour, bitter in taste and fluid above 70°,
The bitterness was due to a principle found also in the spirit extract
of the sceds which had a distinctly yellow crystalline appearance, This
principle was insoluble in water and gavea peculiar reaction with
caustic alkalies which consisted in assuming a red colour passing

0. 23341,
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OROXYLUM
-indicum.
RESULTS

of
CHEMICAL
ANALYSIS,

Composition
ofi0roxylin,

Physlologlcal,
tests,’

Seeds &
Famino food,|

Bitter olls of,
slla and
amla.

Damree Seeds, a Medicine for Cattle,

into 2 green on exposute to the air. This yellow substance isno
doubt the same as that which was detected in the bark of this tree
by Messrs, Naylor and Chaplin, and called Oroxylin (see Pharm.
Journ,,September 27, 1890, Pharmacographia Indica, Vol. 111, p 16).

Werner (Beitr, Z, Kenntn. neuerer Drogen, Diss Etlangen, 1896)
since the discovery of oroxylin has made a munute anatomical
examination of the bark and has performed an elementary analysis of
its bitter principle. He found 67'49 per cent, of- carbon and 4°38
per cent, of hydrogen. At the same time he tried the physiological
action of oroxylin, A frog after a subcutaneous injection of
150 m. gm. intimately mixed with swater, exhibited no perceptible
change. A rafbit treated in the same manner showed a rise of 1°
of temperature in 3 or 4 hours, the respiration was accelerated and
on the other hand, there was a decrease of the pulsation from
170-160 to 130.

However active the seeds msy be when medicinally applied,
their potency is much reduced by heat and boing.  In Balrampur,
during the fammne of 1897, the seeds of Qroxylum were parched,
ground into flour and made into bread The agent of this district

also reported that on some occasions the seeds were eiten raw
(Znnes) It would thus seem that there 1s nothing present of a
decidedly poisonous nature in the seeds, and this opinion issup-
ported by physiological tests made by Werner.

Bitter o1ls are much esteemed in Indiaas applications for skin
diserses. The oils of Melia Azadirachtaand Pongamia glabra
are widely used for these purposes, both on men and animals, and
Iike many other remedies the nut of the seed is given internally
while the o1l is used as a loton or liniment on the affected portion
of the skin. Puryasis and other parsitic affections have becn
removed by applying the bitter oils above mentioned, and there is
reason to believe that the yellow active principle operates in the same
manner as chrysaphanic acid and destroys ths growth of diszase.

Mr, Betlairs is quite satisfied with the results obtained in using
darree seeds for skin affections in cattle, and although the remedy
might not accord with the nsages of modern veterinary science, the

publication of the facts may induce others to uy a simple remedy
within the reach of every Indun ryot.

0. 233-41.
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NOTICE.

Future 1ssues of this publicanon placed under either the * Special Veteris
nary " or ¢ Special Forest Series " will nm be included in the annual enumeration,

Such papers are printed for Dx P Their
in the system of annual numbering has ch recipients of the ordinary issues to

think their sets incomplete
The following pamphlets hae already appeared as Specialissues, and have not
accordingly been furnished to the public :— .
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The objects of THE AGRICULTURAL LEDGER are—

1) To provide information connected with agrculture or with economic products
in a form which will admit of its ready, transfer to ledgers ;

{2) To secure the maintenance of umform ledgers (on the plan of the Dictionary)
in all offices concerned in agnicultural subjects throughout India, sa that
references to ledger entries made tn any report or publication may be readily
utilised n all offices where ledgers are kept;

(3} To admit of the circulation, in convenient form, of information on any subject
connected with agriculture or economic products to officials or other persons
interested 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. With this object the information published in fhe ledgers will
uniformly be given under the name and number of the Dictionacy article
which they more especially amphfy. When the subject dealt with has not
been taken up i the Dicnonary, the position it very possibly would occupy
in {future 1ssues of that work will be assigned 1o 1t,
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CULTIVATION or BLACK PEPPER ¥ ASSAM,

. Note by M. BHUPENDRA CHANDRA BASu, Assistant fo the Direcior of Lan
Records and Agriculiure, Assam.
Introductory Nete by Ma D. HoopEr

In publishing the interesing note by Mr Bhupendra Chandra | INTRODUCA
N 3 TORY,

Basu on *Pepper in Assam,” it would be well to preface it by a few
general remarks on the cultivation of black pepper in India. The
pepper vine (Piper nigrum, Lizn.) 1sindigenous to the forests of
Travancore and Malabar whence it hasbeen introduced into Sumatra,
Java, Borneo, Malaya and Sam. The earbest travellers to Indra
observed the culuvation of the vine in Malabar and the important
trade carned on 1n the spice between Europe and the ports of Calicut,
Alleppy and Qulon on the Western Coast,

A wild pepper was found by Dr. Roxburgh in the hills north of
Samulcotta on the Eastern Coast. The plant, on account of its
sexual pecuhuarities, was named Piper trioicum, but according to
later h 1t 15 now dered to be nothing more than the
wild form of P. nigrum. The aathor of the # Flora of Bntsh
India" remarked in 1886 that * our knowledge of the speafic limits
of P, nigrum are as vague as of 11s geographical.”

In Bombay the only distnct in which pepper is grown to any
extent is Kanara, The varieties are named Aard malisary, sambar and

P, 8r1-zo.
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arsina murtiga, The quality of the spite jielded by these three
kinds of plants does not differ very matesially, the difference consists
in the crop the proportionate weight of which is greatest from the
first named variety and least from the third, The pepper is fairly
well established in the State of Mysore, In varlous parts of Burma
the local demand for pepper, which is not very large, is said to be
satisfied by its cultivation as a garden crop in villages, a system intro-
duced by the Chinese,

Bengal imports large quantities of pepper from the Straits notwith-
standing the heavy production of the spice in the country, The
exportation of pepper from the Straits exceeds at the present time that
from any other country and its quality is much esteemed.

The gencral opimon of the trade s that Malsbar pepper is
superior in being the heaviest, and the merchant relies upon this test
more than upon its appearance. Peppers are hence hnown as
“heavy,” “half heavy” and “Lght” Dr. Wynter Blyth in 1875
estimated the exact seight of 100 pepper corns belonging 1o different
tradé samples, The following was the resulti—

100 pepper corns of Penang, weighed . G249 grams,

,_ " Malabyr  ,, « l6ozz
" " Sumatea ,, « FWI »
" " Trang o f¥5713 0w
" " Tdhchcn) " - $'507 o

The first two were bracketed together as standing first, Sumstra
held the second place, and the last two the third.

The Officiating Director, Department of Land Records and Agricul-
tare, Asszm, has kindly forwarded a sample of Assam pepperiflustrative
of Mr. Basu's paper. The fruits were smaller and more itregularly
marked than the usual commercial samples. A weight test was
taken of the pepper corns to compare their heaviness with other
specimens. At the same time a smple of ordinary Ilengal pepper
from the Economic Gallery of the Indian Muscum was tested with
the following result :—

00 p(-ppcr corns of Bengal, weighed o 657 gramw
. Assam . 3032

“The Assam pepper was only hall the weight of the Dengal which
compared favounably with that of good commercial fruits, It is
possible that in Asram the cultivaters have not paid suficient atten-

e, 811-20.
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.

PIPER
nigrunm.

ticn to collecting the crop as the frunt begins to npen.  1f collected
when 100 young or sllowed to hang on the tre: after they are nipe, the
peppet cornis deteriorate i appearance, sohidity and svalue.

It is not perhaps generally hnown that black pepper 1s cultivated
as a garden crop tn certain parts of Assam  The writer of the article
on black pepper (Piper nigrum) in Dr Watt's Dictionary of
Economiec Preducts does not mention ats cultivation in Assam ; the
only reference made in that article 10 Assam 1s to the Jeffect that
black pepper 1s doubtfully indigenous in the forests of this province *
1 have found black pepper being grown in many willages m the
Sibsagar district, It 13 chiefly found i some villages in maunza
Gadhuh Bazar in the scst of the Sadar sub-dvision.  In this mauza
1s & village Jalulgaon, nomed alier the Assamese word for black
pepper. It 1s currently reported to have been the chef seat of
pepper cultnation at one time. In Lower Assam the cultivation of
black pepper 1s reporied 10 be unknown On the other hand, a
Iittle of it is to be found in Sylhet and on the southern slopes of the
Khas: Hills bordering on that distict  The crop 1s,not, however,
cultivated to any appreciable extent n any part of Assam. Itis
usually cultivated to supply the culuvator's own requirements, and
what 1s teft over after meeting his own wants1s sold. The aggregate
quanuty of black pepper produced 1n Assam 1s indeced very small,
and very httle of it finds its way to the market. Assam continues to
derive its supply of this spice chiefly from Calcutts, although there
is no apparent reason why it should not grow the whole of it, and
have more to spare.

The black pepper vine is known in Assam as gdck jaluk, and the
spice locally produced as gu#t jaluk or biri jaluk, the latter name
okwing its origin to the fact of the spice beingthe produce of an
A bdri or b d, as uished from the usual com.
mercial product, which, from its beitg sold by shop-keepers, is

known as golar jaluk. Only one variety of cultivated black pepper Assam pepper

is known in Assam. The Assam pepper seed is shghtly smaller in
s1ze than the foreign product which comes through Calcutta, The

. tem enquiries I have made, black pepper dses not appear to ocenr
in the wild state in any part of the Assam Valley, bat an alled species

CULTIVATION

Agarden
e
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(P. loogum), the prpal or long pepper, 13 50 fousd.
P, 8r1-20.
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indigenous article is, however, more pungent, perhaps becauso it is more
fresh, and, therefore, commands a higher price in the local market.

In Assam, the black pepper vine, ke the betel vine (Piper
Betle), is usually grown on betel-nut trees (Areca Catechu),
mango (Mangifera indica), jack (Artocarpus integrifolia),
and other garden trees are occasionally utilised for the purpose ; but
of all trees the betel-nut is regarded as the most consvenient and swit
able for raising pan and black pepper. Itisplanted immediately
around the ratyat’s homestead, and receives mote manure, labodr and
care than any other tree Ot crop grown by him. The rearing of betel
and pepper vines in association with this tree entails but hidle adds
tional labour on the cultivator, The plucking of the leaf in the case
of pdn and of the ripe berry in the case of black pepper is also very
convenient when these are grown on the betel-nut trees, as by the
simple application of a ladder ¢very partof ihe vine can be easlly
and quickly reached,

The pepper vine 1s raised cither from suchers which spring up
from underground roots or from shoots from the stem. Shoots
when used, are bent downanto the ground 1o strike root before they
ate severed [tom the mother plant.  The young plants ate taken out
with their Toots at the beginning of the rains, and transplanted at the
foot of the trees on which they ate intended to grow. Generally,
only one plant 13 put down atthe foot of cach tree. The slender
stem of the young vine requires in the beginning to be carefully tied
on to the supporung tree. As 1t grows up, it theows ow from each
jaint namerous buncles of short claw-like adventitious roots, which
penetrate into the soft outer bark of the supporung tree, and give the
vine a firm hold upon the latter. New shoots and suckers continne
to appear, and growing up the tree, envelope it in the course of & few
years with o dense mass of foliage.

The subsequent treatment of the black pepper plant cannot be
distinguished from that of the betel-nut tree, with which it is moxtly
sssociated.  Like the latter, it requires 1o be very liberally manured.
Cowdung and household sefuse arc the only manures in use in
Assam and of these as much iy given as the cultivator can affords
The manure isappledat the end of the rains andat intervalaatl
throogh the cold weather, Tt is simply heaped up round the btase of
the tree on which the vine grows, and affords nutrition to both, The

P. 81!-20i
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The black pepper vine begln to hoar in from theen tn five ye g Jonevity,
after planting, and continues to ylold for at leant twenty youre, |t
every Plantation, there are usually one or tuneo Vissen whieh neilier
fower nor truit, These are called matt o yalen, anid the test whis i [unproductive
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1§ antended for the culivator’s own use, the betrten wontld bo hofled | curtng.
in water for a lew minutes 1n orderto soften tho Ik, which would

then be removed by rubbing the berries over a bambion baxkat, The ltwa metnods-
spice so prepared i3 of a’whitish colour, and more pungent than the

kind prepared for the market. Tor this later purpose, the betrles

are simply dned in the sun after boling, and allowed 1o retalu the

busk, which assumes o black colour, and gwes the black pepyer of
commerce its distinctive name,
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~  Cultivation of Black Pepper in Assam.

CULTIVATION
Yiold,

Prices.

The produce of a vine varies with its age and size and the
character of the season. The highest outturn that can be obtained
from a single vine is said to be about three ssers of diy cured
pepper ; the average yield is commonly reported to be about gne Seer
for each vine in a plantation. The retail price of Assam black
pepper varies from 10 annas to a rupee per seer, and the wholesale
price from R17 to Rzo per maund, An acre of betel-nut plantation
can hold sbout 500 trees, and if each tree had 2 pepper vine on it,
the annual yield of pepper alone from the plantation might amount
to aver 1z maunds, valued wholesale at Rzoo to R250.

G.1 C.P. 0~~No 82 R, & Ai=30-7-08:~2,225 ~B. N, D ,
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All communications regarding T AGRICULTURAL LFOGIR 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 Lconomic

guestions, Contributions or corrections and additions will therefore be
most welcome.

In order to preserve a necessary rclation to the various Departments
of Government, contributions will be classified and numbered under certain
senies, Thus, for example, papers on Veterinary subjects will be regs-
tered under the Veterinary Series; those on Forestsy in the Forest
Series. Papers of more direct Agricultural or Industrial interest will be
grouped according as the products dealt with belong to the Vegetable or
Ammal Kingdom, In a lke manner, contributions on Mineral and
Metallic subjects will be registered under the Mineral Series,

This sheet and the utle-page may be removed when the subject.matter is fled 1n yy
proper place, accoramg 10 the letter and numbes shown at the bottom of each page,



NOTICE.
——
Futare issues of this publication placed under eitber the « Special Veterinary
r ** Special Forest Senies ' will not be included in the annual enumeration. Such
papers are printed for Departmental purposes. Their unfortunate inclusion in
the system of annual numbering has led recipients of the ordmary issues to think

their sets incomplete,
The i
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PRESIDENCY.

Note Ly-Mr, I.W. Movrisox, Depuly Diseclor of dgriendlure, Bowmbey Presi-
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CULTIVATION or SUGARCANE ix mtc BOMBAY PRESIDENCY.

Note by Mr. 3, W. Mourisox, Deputy Director of Ay iculture, Bonbuy Preside
with Descriptions of Fareties of Sugareans by Mr. Morrisox and Dr. J, W.
Lestnee, dgricullural Chemist to the Government of India.

CurTIvATION,

The crop 1s cultivated m almest all parts of the Presidency and on a | Cormiv.
greater variety of sotls than any other nngatel erop It adapts it<elf to
almost any description of il if diainage 13 'secmed by a pervious sub-sotl
or by artificial means A water-logged condition of soil is perfectly | Soits
*~tal to successful eane cultivat.on, In other respects any deseription of | svitable

il of fair depth swfs one o mowe of the many varieties caltivatel

rroughout the Presidency.

2. The vaneties may be broadly grouped into two types, but there { Differen

‘e numerous gradations botiveen the two estremes : typer.

{n) Thick, juicy, soft hinds which ordininily requue copious irtigation fre-
quently giiem,

(7} Thin, very hard, less puiov kinds whesh raquire lLighter irrgation at Ienger
mtensals,

°© Ahmadahad and of Bassein and |Genenat
. . richer alluvial loams of the | dytnbut
« v | of the e
tat excellent ciops of varieties |in the 1°
. almost continuously irrigated | sidency,

om weils and tie cane 18 rotated with other garden erops such as ginger,
irmezic, elephant’s foot (Surans), yams, potatoes, sweet-potatocs, ground-

ut, plantams and hetel-vines,

4. In the Sumat District sugareanc is nof confined {0 so'ls of the [Canein
sove description only. Itisalso grown on black so'l, slightly tinged | Gelsrit
‘ith brown, about 4 feet deep, with n deep substratum of yellow earth
‘hich consists of an jutimate mixture of sand, clay and lime. The sub-
il is fairly pervious to water, Cane is planiad in uch soil in artificially

B 22931 S. 126—40.
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embanked fiolds which also grow rice, oron Wgher diter land ; but in either
case there is always an interval of reveral yesrs, usually 4 to 6, between
two successive cane crops, Thick soft and thin hard vauleties are often
grown mized on such land. 1tisnol clear what advantage there isin
growizg the two hinds mixed, except when a border of a thin had vauiely
on the headlands suirounds the soft suceulent vailety, In this cose ibis
currently believed that less damage is done by jackals and pigs. These
pests e supposed to sample the bard caue on the headlands and finding

16 hatd or mol very sweet they pass on to o field with a soft succulent
Very often the two types nie mixed indisaimimtely all over

variety.
the field, ’the same practices e al:o common in the Sonthern Mardtha
Cansib et mk TV ek ~ot - ety of sail and considerable

Ttis therefore notsurpiising

fornd m.general cnltivation

and at least wix of these ate different fiom any found 1n the Decean or
S R e g

the S~ - loured that
they ¢ Presidency.
These -

8. Tn the Southern Mardtha Country, cae is grown to o large extent
on the favowanly sitnate low-Iying brown or 1ed-brown ]:J&L;l"lﬁB soils
which al.0 glow iice, aud, wheie good perenn al nigation facilities e‘\:Jst
also giow many other garden ciops.  On ting eluss of land, aleo on medium
black soil, cane is grown at intorvals of 3 to 3 years, A’c.’mc of pecaliar
colour {s hete m common cultivation It has alternute longatudival stiipes
of purple a‘ud green.  Similar eane 1s sparingly eultivated m Khiudepsh
ﬂu(i inthe Nira vailey (Poona Distiict ), but noielsewhere in the Presidency
a; aras I hnow, in the Southcrn Mardtha Country the general style
of sugareane eultivation is not ro advanced as 1 some districts ’

6. The mostsurtable so 1 for cano in the ne ol ¥ Poon 15
bh.e}; ormived black, got from decomposed ap Q,bebif;\\;lzl;’og c)‘.;i loam 2}
to £ feet deop, 10stiug on suria, which 15 shaly limestone very peni-
ous to water. " Tlus combination of soil and subsojl secmres good natural
f[ex;tht iy associated with good matwal diainage,  Only one vauitty of cane

undia, & gown near Poona. Tt o yactienlaly ol variely and

T I PO
poss ~dustriets surpase or
A . The enltivation
of
T 2 ; rarict’es
+ 12 monthy’ crop. Some ¥

11as been heavily manued with a

. ) s . . matunty in perhops 11 month,
whilst 2 erop tieated with o Jow-acting manme oy take 32 or 13 months
to 1ipen. Again,a cropwh chis 1epertedly top diessed with manuie con=
tinues to grow lenper and probably also yiells better than a crop gronn
with the eame amount <f mandie applial entirely Lefore plantaticn,
Tatoon cane ripens in less tine than newly planted cane, In the ncgh

8.126-40.
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Lourheod of Poona cane planted late 1 March or early in Apul under canal Cozzrva
mngation 1~ often aHowed to stand over two monsoon seasons o1 for 18
month~,  Very obten this p =-t# Boen eaallanebdbo gona datmins |

1ates, the exten puace that . ' 1 o S "

ordinary season) nuae thar R L ' ..
fo. canal water 15 not much and there ase no other estra expenses wuz'th{
cons-dering.

Seasons o

N i
S Cane s planted n d ferent loalhies ab dffcient seasons, In\leﬁu_
g

Ahmadabad, Ka 1z and ateda, it s planted in May o early su June,  The;
0115 of randy character. Wh te wnts aie very destinet ve on th s elass ofJ
land, particalaly whlst the cane 15 young, The winte ants do not do'
thuch harm duw nzy the monseon £ uzalcane, beeause on dxy crop areas
there 1, murh veaetable alonth af ths seacon whch supples the wiute I
ants with fod and the pest lesng widely distubuted over latge areas, the
dmmage done i mob particularly 1oucesble; thereforc if the cane 15
planted m May 1t praciieally escapes damace whilsl young. Inthe Surat J
Distict,also 0 the Southern Maratha Comntry, most of the cane w8
planted in November and December, but dhe sea-on may extend to Feliu-!
ary. In the Poona D stiet, Febiumy and Maich ate cons dared the best
months to plant.  The seacon of plantng dejends romewbat upon leeal
condit.ons, - Genarally spealang, aav vea on 1~ suitable for plantmg ucc]t!
the hot weather  Yeuny shoots suffer conderally from the hot sun, and |
acheck recenved atilus t me fiom thas canre o1 faet flom any cause 15
not afterwairds 1ecorered. |

9. Thecrop.~ propagated finm seis, sometines, s » Gejudt, iy I.Izml-‘ Propagatic
mg whole canes. ‘Ihe sets consst of pueves of cane generally :\bout:v.w"f"ll’““"“
feot Jong, Lach sethas wwnally thice eye-buds, rometimes mare, and * © FEIH%
then the et nayv e 15”7 to 18”7 longy  When set are planted beds aie
genarally previousty formed.  The sets may Le planted at the 1equited
dietance apmt m it dug out witha sl pek and 8 to 4 mehes|
deep.  Ove <etie plasted an cach pt. Thepts ae . straight ro“:.l
The sets when emefully eovered with sl ore 4 1o 6 mehes apart in
the rows and the 1ons 2 feet distant fiom each other. The Jods are left
level. Thisjuactice s common n Batoda, Water 15 given immediately
afta planting  Sometimes three or fow sets aze planted togetter inn
mt, cach pit beine about 07 deep and 127 to 15" square.  ‘I'le pits are |
alout 2 fet aput liem eentre to centre. The eanc then qrows in !
clumps which stand up well m heavy wind or rain and which if bound !
1ound Ty dead leaves are not casily much dawagel by jackals o1 1588,
The beds m which the clumps +iand ate left Jevel, In the Southern |
Aaitha Conntry 3tis customary, after the fiell is well yrepared and
manuted, to plough 1 mto ndges and furtows and, after watering,
tiample m the sets m the fuiiews,  When the soil dries, the harrow o
Light plongh 1s usel to level the 1dees over the plantal <ets and to
work the laud smeoth and friable, so that when the cane serds up hoots, *

) 8. 126—40. V4
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these may he earthed up with the plough which is worlked between the
1ows and forms furrows which eerve as water channels for temporary
irrigation. Subsequently beds are formed for regular imigation, but in
the ease of hard varietics of cane requiring fittlo water the suiface is left
level, the rows not being carthed np and the irrjgation water is led over
the fiehl in the best way the enltivator can, This is mot a desirable
method, but when adopted in order to economize irrigation water as
much as possible grass is spread over the purface and a fine Iayer of earthis
put on the grass. This eonscugf.moisktu're :tu)‘(‘l thercfore fewer watenngf
M A D SR SO

are requited, Tn g~ M0 7

of planting. Canc ' -

The sets are place . B

done in February,

Dbeds apall, ATamb how 18 of e T T
lanting, °

e
serve as water chamnels for

east glope, menerally erther the

s er o “ough 15 used,  The canes ave
Inclined backward direction

; +imbedded in the soil in the

) 3 . , bion is facilitated by aman
following the plongh andtrampling cach cune ingo the fuurow as it is

pushed through the hole m the plough. The sced rate is caleulated in

I Tengths of 6 fufthe fol mer 6 s T3 Rommdn o auae T

| per acre. Va

| 1»Iaqtlng is of

| cultivators of the distriets whete this method is practised think it is most

jexpediigus ; bat this conclusion is wiong, Many of the eye-buds are

i dcstrqycd in passing the cane thiougl the plough,” Planting iscommoxﬂ{
dono in this way on black rsoils in the surat District. 1f the plough
is carcfully guwded the ~~—--- --~%- v 4 Ceo T 0 seite

linchcs apmt. Afier pi. .

» porary shallow beds, auc .

1 As soon a3 the smi drie N .

"0l to & depth of about 3 inches. 'Ibe sef> nre planted helow this Jeve)
. and are not disturhed by the hyght plough. Tlas light ploughing may
be done twice. Tt Lills weeds and Ieaves the swface w01 Jopse and iriable
140 that when the rons of 3 ouny shoots are well np, they ean be earilied
! up and beds ean be e:msily Tonmed iulthc Aouli.nm\'y sway for 1egular arrign-

* weeks or two months after
15 watcrings nro given
Taud only 9.~ Decp black

d the cane bejug planted

" 501} 13, OF COUT=C, VLY TLLERUNE 05 Wotslule ol
;
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deep is favourably placed fur mostute ; stili the practice of withholding
water for a perod of two months after plantation 1= by o means common
It 1s generally e mcaded that at least the soft sacenlent varieties of sugar-
cane on almost any dass of land, f gown from sets, 1cquire frequent
Tght armgation until the young choots are well up.

J0. There 15 no doubt that «* A
cane decp except on very reten
firm hold of the rott and the ca .
heavy erop is not likely to be louged by ram or wina, 11 pranted usep 1
dense heavy ol germinat-on s mteilered with ; at least cane will not
germinate evenly if planted in this way on such land.

11, The Maunts system of planting is, I believe, advantageous on
any deseription of moderately free working soil. In this system yits, a
foot sometimes more in depth, are dug about a yard apart in each diree-
tion. 2,3 or § sets are planted in each pit aud covered cavefully, 1f the
pits are deep they should not be filled up level with the surface until the
young shoots appear above miound. Bals are foimed for irrigation.
Recently introduced Mauritins saiietics do well when planted in this way,
snd it is probable that sch Indian varieties as fiecly tiller would also
succeed ; but experimental £1°als me necessary.

12, In most districts of the Presidency sugarcanc is 1avely grown on

the same land at shorter intersals than 4 to 6 years, Nowhere except in | &

the Popna District is eanc grown continuously for several years and in no
other district is ratooning practised to any appreciable extent.

13. A ratoon crop is one grown fiom the root stocks of the previous

SACCHA-
RUNM:
Bugar.

CurTivATION.

crop. Thee i» elear evidenco fiom the esperiments at Minjri that it is
risky in the Poona District to take more than one 1ateon ciop.  If new
cane is planted on clean land, as of course it ought to be, there is little
difficulty in keeping the new canc fice of weeds partienlarly if the ciop is
heavy. It 15 not =0 easy to keep the succeeding ratoon crop quite elean,
In the third year it is well nigh impnssible, however careful the tillage

¢ e e R e Bt .

|

* 1c and the gecond Fatoon crop gets
¢ atall. 1t is quite likely that
-caue and the first year's ratoon
3 . without any direct applieation.
tatoon cane grown in this way would probably pay, even though a poor crop,
beeause the cost of manure 1s by far the heaviest jtem in the cost of
cultivation, On the other hand, deep-rooted grasses and other weeds

S, 126~40,
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might get thotoughly establizhed. The cost of cleaning and fullowing
would be heavy, ~The piofit from first raicon §s greater than from new
cane, The preparatory tillage for the former is tiiflimgn,  There is no
expenditure for sets of for planting. Less iirigation and less manwe is
1equired.

T tabulate below onttwin &e. tesults from first and second year’s ratoun
grown on comparative plots at Mdnyri (Poona). The plots were equally
manured to seeute fair comparison, Rather heavy diessings of manure
were given. In ovdary jaactice less manwe would piobably have Leen
given to the first year’s ratoon and cettainly $o the second yea’s exop.

First year's 1atoon.

N 7
Waghtof [ Wbl | outpurnof | "
Stann St pau [ome stripecd) OPBIAST 1 Cost of cults 2] Value of pro.
tanne AR P and topred | ZELT [ uon yer sore’ | ducopr acre

1bs 1bs Bs o p |Rs 2. p.
. 03,020 7,08 320 10 0 126 10 ©

Safllower and ground.sut| Tous
ake . B 33
.| 205 73,380 8,0. 32113 O 447 8 ¢

c:
Poudrette

Second year’s raloon.

Saflower and ground-nut|
N 33 33,510 4005 | 202
1

Cake »ee 4
Poodictte ... .. sl 2203 31,550 4010 | 80113

[SE)

8 o
70

»
MM

0
o

sci‘:&ﬂbly #a ’t““d‘ bighter diessing of manure had been given fo iho
year's 1atoon as in oud; ol . .
fanly well. owlmary practice the erop would have paid
PQM. D(;anf i grown almost continuously under eanal irngotion in the
ona Distisct, Occasionally the land 1s fallowed and restod for few

flf‘mﬁl.ls, n:lfl when {lmrong‘hlxclean, 2 gleen manwe ciop of Snz (Crotola
) : “T oYY Mhs ciop is everywhere recogs
. . A giecn manure erop of Kultht

' . . the Deeean a good prepara-
{tion. Gionndenut before sugarcane is considered good practice if the
T Tachee 1

Al

i

paratory €1op 15 4 glcen manmre erap of Sz, 1he S SUOWIL be Lyl
thickly in June or July (ahous 70 Ibs. seed per ace) and plongied s when
3% to 4 feet high, Thecrop, if * ° N S0 L0 T T anetohi
thie surface soil with o massof ¢ .

therefore leaves the soil open an . .
tions can be done quekly andwell. If no green manwe crop has been grrown

8. 126—40.
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{he land isallowal to he waste during the mon<oon. This 13 objeetionable,
Ieanse grasses and other wealds pet establ shal and subscquent Lll-wc
and clean ngp opaaatens are axpensae. The ficld as deeply p}o\whcd
i1 November wirh a laige erght-hullock plough, an acie loing covered in
about 1 dava, The <ol 1s turned np into ]mgc clods and 15 allowed to
weather betore it 1s eroxs plunghed,  Oae o1 twe subrequent plouglings
1 Deexmber iy rove the tilth eonsiderably — Most of the clods bieak up
mto smaller nodular proces and the sl becomes easily moved to o depth
of about 10 mchee. 1 amay note that 1 have been able to zecomphch the
plugling operations for suzmeane with Ransome’s Twn Wrest plough
quite as dﬂ:dnd) a~ w.th the best pattern of indrzenous plough and at
eonsiderably less cost for manuil and billock power. T advecate the use
of the Turn Wrest plough for sugaicane and other gaden crop culiiva-
1003 but far ordmary diy-ciop cult vat-on [ eannvt consc ent.ously urge
that this plough o1 any other nov turn-furiow ploughisas good as thebest
indigevons implements,  After thurough ploughiary the surface 15 levelled
w.th alog harrow and clod
or thick short stick, Then 1
manure are most commonly
say 30 tons of either per acre -
T oo ' but usually
. oven hefore
L . . . castor eahe,
Koranj eake, fi-h masuie or other concentiated manures
15. Tt has Leen proved Ly the Manjuu expetiments, wheh will be
referred to in detail furthe: on, that ccrtam manures
cffective for sugarcane than ot' -= - 141 £-- - ot
ant constituent of manures for
able condition, The experime not nb-
solutely prove, that nitrogen m th s form was abcolute]y escentral to feed
the young shoots dulmf' the ealy stages of growth, The sugaicane
set 1tself contains very Titt'e on which the young shoot can feed, “There-
tore in the case of land m low coudmon the manures to bc 'xpplxcLl btfme
plantaton eliould be such = == Toe-s do 1o e o o
poudiette, fish maumue un
yatd manme, winch has 1
thoroughly decayed befor .
act marc elfectively and qu ehly. : ‘
16. Tt bus yet to be proved what is the most cconomieal dresring of
nitrogen that s fmuhl be grven to produce the Lest resalts, D, 5.5 44513y,
las shown by analy<is that even a leavy ciop ¢f sugarcang
take up more than 100 lbs. of nitrogen per acre, yeb if ull the

applied belore p'antation, as it mdm:ml) is in common pru tirs,
4U0 1bs. of nitrogen per acre must neceszanly be given for the /¢

5,125~ 40 .
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borders gives support to the came o that it dees not 1cadily lodge.
Moreover, the Skevié and castors yield good yetwrns, Both plants grow
to & he'ght of some 16 to 20 feet in n year. The young Shermi
branches are pruned and sold as fodder for milk geats and the trees
give roles useful for roofing huts. The valne of the pioduce from
eastors is also considersble.  Sometimos to provent lodging, cave is
tied ap. This operation must be carefully dene to be effectives
Canes from different 100fs should be tied, about six cames together
loosely but seemely with o hand of dead leaves about 4 feet fiom the
ground. .

24, Cane is trashod by 1emoving all dead side leaves; thus air gets
freer nccess and no douht ‘the crop 1s benefited.  Wiapping the cane in
its own dry side leaves is a costly operation wh ch, Liowever, probably pays
wheie jackals and rats are very destruetive. Jackals will not do” much
harm to wrapped eane if thete 1s unw: apped canc conveniently near.

25.  After July or Augustin the Poona District cane reguiresno fuither
attention except” watchings and careful watering. Imegular imaation
spoils the quality of the erop. It causes m soft juiey vavetios <phiting
of the cane.  The lund is first flooded as the eets'are planted and these-
aftertwoor - - 47 1 0 ¢ * * - -
Subsequently
interval in th .
in the rains »
averages about 30 inches, 1 have found by nctnal measuement thas

T

=12 months, in addition te the rain.
30 inclies of rainfall, the crop heing
a year, Therclore the water given
1 21 to B inches of mnfall or approsi-
. . . a - =wwlusis the guantity of water taken
Ly an audinary ealtivator when he supphies Jimsclt from the canal. e
would nse less, probably to the advantage of his crop, if e drew the
\E‘ﬂter fr.nn.\ a }vcﬂ. We proved by actnal experiment that more irequent
Hghter irrigation was preteralle, 1., that o considerably heavier crop was
zot by Iudgating 31 times during the year, giving m all water equivalent
to 5U lh(‘]l(‘s of rainfall in addition to the iainfall (30 inches). The
extent of iirigation necessmily depends upon varlous circnmstances, The
thin hard bambeo varictes requite much less wator than the roft ilick
sucealent hinds.  In deep moi ure-holding hiavk or clay soifs the mterval
between wateringa in the fair season may I muach longer thau on faulsaf
lighter desriptien. In the sandy and light loam <cils of Northera
Gujardt, inigat’on for soft cane is necessary every Gth or 6th in the kot
weather anl every 7th or 6th day in the ¢'d weather, In contrast to
this it may be noted that soft varieties, giown m the Smat District on
embavked rice fields with deep soil retentive of mo sture, i planted cecp
with a plough in moist soil m November, o not need water until the

8. 12640,

Grrrmnuanma A me sman <




Ledger. 1)
540CHA.
Bombay Prosidency. (Sames Mollison.) RUM:
Sugar,
“following February. Came planted after November requires to Le watered Disrasts.
in Japuary fo e~ * ' - ‘ [ Letween
“ebruary and the ' 4 in the
monsoon, but two . : rains in
Septemler-October
oo e B o > | Subordinate
crops.

. U
used as a gl‘c’;ﬂ vegetable  The stalks are cut gicen and thercfore give
much better fodder than that from a dead ripe ctop.  The gurdr beans
are also plucked green whilst the upooted stalks ate bioken up by hand
and with the leaves are left on the giound to serve as a green manule.
Onions are grown from trausplanted seedlings 1a15ed o sepmate secd-
Bel, They may reach matwity hefore the sugateane quite shades the
eround. If thev do not, 1t docs not matter as they aie qu.te marketable
at almost any stage of growth. Melons and cuenrbers are giown fiom
sced planted here and there, but muic partin'arly on the headlands.
These plants make ve1y rapid growth in a heavily manured sugateane
field. ‘T'obaceo is planted along the water courses and on the bindhs of
the water compartments and takes abont five months to come to maturity
after the weedlmgs are transplanted.  If the sugarcane, meantime, makes
1apid progress the tobacco will not come to much.

Diseases or Sucarcaxr

27, On sandy or hight ol white ants atc often very destructive,
They attack the sets, the 100ts and the stems.  Castor-cake used as
manuie 13 believed to keep white anfs away. In Gujarit a common
practice 1s to put a quantity of pounded castor-cake in a reservoir near a
well.  The irngation water is made to flow through thus reservoir. The
cako gets soft and pulpy and an extract is carned by the irrigation water
to the crop. In afew days the manwial value of the eake becomes
exhausted aud the spent cake 15 removed and thrown in the common
manure pit. It 1s quite probable that this is an effective method of using
castor-cake or peithaps any other cake as manure and the extract has
fnlly as much effect m keeping white ants away as cake directly applied.
1t is questionable whether the cake becomes really exhansted by a few
days’ steeping, yet it may be so, for a somewhat analogous effect is well
known by gardeners, tez,, that if fresh cowdung or horse-lung is steeped
m water for several days, & hquid manwe is produced which is extremely
effective for roses and otlier plants 1n pots,

28, Salt 1o aleo used as o preventive for whie asuts, The mckho;l of
appheation 1s simple. It 15 {red in a cloth or sack mised with assafetida

aud hung at the head of the water channel and gradually gets di

i i ssolv
in floning water, ved

8. 126- 40.
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Cultivation of Sugarcene in the

29.  Sugaicanc is subject to several blights, known by various vernas

colar names; but all due to Aphides which inerease rap.dly especially in
i i jed by sticky muatier

_icloudy weather. Their presence is always accomy
e juices of the plant and thus
el ot

on the leaves. These insects feed on the jui

c‘llﬂ:‘ . . ey * PRI N Timmnen dha ante
clfect P

of 2 *

or ag

gallons of watevand apply totheaffected foliage with a spraying machine,

30. .\ species of scale insect is common and when it exists to any
cxtent, docs consuderable hatm.  Au_observant cultivator will detect the
post easly. Al atieeted leaves should e iemoved, and bumt, and the
pest is thus at once checked.

31, T'he sugar horer, Diatreen Saccharalis, (vean. Gabra) often
does an immense amouni of harm, and yet dsmage by this insect
can be very easily checked, if proper measfires ate taken i time, The
pest usuall .7 - o T f ' germinsted,
and the fi hering of the
uipea most . . can be eawly

talk is found

pulled out . -
qu.te 1otten with an offensive smell. ~ A number of small white grubs are

always piesent, and in large numbers i€ theie is much rottenness, These
a1¢ not the canse of disease, Lbut harmles« lavew of small black or brownish
fl e+, which follow the boter, “The trae cause of the mischief, the laryae
of the sugar barer, is seldom found. The 10und hole, by whichit entered,
may Le ecen, hut when there is much rottenness at the core, the borer has
prebably gove to another cane. 1f, when the first sign of withering is
gcen, the nﬂecke(} canc or shoot is cub closeto the gm\;nd and sht up, vne
or mote hoters will he found in a tunnel madein ihe solid eane, Professor
U\ 11, Mipsreroy, laie of Baroda College, deseribes the sugar borer thus 1 —

G o

'
. ' 1)
. . .
D . . . . -
t . .
RO BaceaTnal, 0V L asar N * *urn all affected shoots

The caterpillars are

. - . [f no remedial treat-
Tesnnt v ndamsndd #tia Sngsnby il rim HhemnaTy many generations in o single
- - *1; uot only so, but the canes

. . 7 used for sets for re-planting,

l'l‘he sugatborer nlzo attacks jewdr and maize, but the moth is e0 eluggish

| 8.126—40.
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in its movements that a ficld clearad of the pest as de-cribed above is not
Itkely to be resmfected by inscets coming from a distance.

33, Supnrcanc hike porra’s and come vther cereals is subjeet to attack
Ly & vegetable or 1ool paranite Striga lutena (Ta: {r Decean, Ayiv Gujarit),
The Agio of Gujarit apjears to have floshier leaves and stems than the
Tarli of the Decean, but they are elearly Lotameally very much the same
i not wentical.  The jaraste 15 found thramg close to the stems of
cane, or of jowedr. 1ts hlrous roots entwine round the roots of the erops
named, and check their growth. ‘Che jarasite grows rapidly, and the only
way to save the crop is by constant wealing,  Ayeo belongs to the natural
order Scr inore. It 1sfound abundantly 1 grass Aurans (pasture
lands), and therefrom doubtless finds its way to awable Jawl in the
dung of animals. It survives without a host; but 1t can be carried in
the host plant. TIn proof of this, X not ced one particular variety of cane,
on the Surat Farm this year (187), badly affected at an early stage of
growth. Other varicties in other adjacent beds wee not affected. If
once established in nghly manured sugareave laud, 1t thuives amazingly.
Inirrigated land it flowers and seeds at all zeasons, andis, theefore,
extremely difficult to eradicate.

3+, Sugarcane is subject to smmt wlieh is probably caused by
the same species of Ustilago as causes the smut, so common in ordinary
cereals. Apparently the disease only attacks the Howerimg 1achis, and if
Pt Pt fh i v + the crop,
N al to find

.. [ - = " sers; but
. . - .otroduced
mto 1nna, generaty liower rreety. 1 llave omy ubservea smut in the
thin hard or bamboo vaneties, and its effcet is most eurious. At the
Pooua Farm cane propagated from sets became affected with smut when
threc months planted. The afected flowering stalks weie premature
growths, In the ordinary eourse no infloresence would have been pro-
duced for 10 to 12 months after plantation. The presence of disease
spores apparently forced the premature growth of tbe inflovesence inorder
to provide a smtable host for the divease. The rource of infection was
obscure ; the erop fiom which the eane sets weie got had not heen observ-
e to have been affected. Sets from this variety, 2s well as sets from
,. Cel T Pt A AR s

I e tame way as seed STAIM, 83 4 PrCYeNtative 1S ODVIOUSIy mnm;ncable 3

and the only remedy eppears to Le to remove and burn all affected shoots.
HarvesTING.

35. It is difficalt to judge accurately by the eye when sugarcane is

ripe.  Frequently a cane-grower tests the ripeness'of his erop by a trial

boiling. If so many mensures of juice give a satisfactory weight of Gul,

S, 126—40.
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The draught pole has, sometimes, at its centrean ivon plece fashioned ns
per marginal drawing. This iron
yiicce is keyed to the squared part
of the shaft of the central 1oller,
so that the central roller gets direct
motion from the draught pole, as
it is turned by a pair of bullocks,
attached at A, aod another pa‘t
attached at B, When the mill is
adjusted for work, the rollers should
be perfectly vertical, and so close
: together, that it is hardly possible

to see through between two adja-
©  centaollers.

89. The cane is passed twice through the mill, first between the
middle and one ountside roller aad back hetween the middle and the other
outside roller, " o 1y, two men, one on
cither side of the whole cane, the
other feeding . .5 pole is fixed en the
shaft high enongh to pass over the heads of these men ns they sit in the
usual native position at work, T'wo men or boys drive the work-eatle,
and it 12 the duty of one or other of these to remove the erushed refuse a3
it collcets, a basketlul at n time, aud throw it down evenly in an open
epace to dry, so that it can subsequently be used a3 fuel in the boiling proce-s.
A man prepares the canes for the mill by removing the green tops and cutting
long canes into two shorter lengths for moie convenient handling hy
the man that feeds the mill. Tluee or four picces of cancs are passe
2t een the rollers simultanconsly.  Tron mills of the above pattem e,
when properly adjusted, expressup to 73 per cent. of juice from roft suceu-
lent varieties nf cane.  The quantits ~F < -"n egma- = 15— oo Viom Tty
approximately 3,700 Ibs  1E thec L .
day is short, but Jong if the cance is . . -
lower plate is turned up about 117 it . , : .
is expressed, collects here and flows through an opening into o receiier
placal underground, This receiver holls eleven gharas, so that it hat to
Le twice emptied to supply ju'ce sullicient for one boiling, The bortom
plate of the mill and the top of the underground receiver are practically
flush with the ground. Close-fitting loose bonrds are placed over the re-
coiver. ‘Ih2 man who feeds the hall-erushied eane sits on theso boanls
and not'ces that the receiver does not overflow with juice, The juice

from the underground yectiver i3 emjtied info fwo iron drums placed

8. 12‘6—40.
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near the evaporaling pans. It should be strained throngh cloth or| Ceusmiva,
through n wite gauze sieve to 1emove impurities.  When these drams are
uite full the juice is emptied into the evapoiating pan.  The {no diums
Just hold enough (920 b~} jumee for one vorling.
40. Tron muils have taken the place of wooden mills in all paits of | The old-fash
the Presdeney.  In Gujmdt and mm Dhdrndr only o fow of the eane E}l’lf‘l“""“d“

culvators own iron nulls. The use of these will extend as the advap-
tages lecome known. Therr advantages, both as 1egards economy in
labour and effectiveness at work, cannot he questioned ; still the old wooden
mill is very mueh in evidence. A common bhelief prevails that the
wooden mull gives purer Juice whch can be made into finer Gul than the
sronmill ; but this 15 mere faney. The frue reason why the wooden mill
Leeps in favour is that 1t i made locally and the parts ean be replaced or
repaired as they go wrong. ‘The mill costs Rs. 35 to 50, It 1s slow ab
work and constantly able to accident, causing suspens’on of oncrations
uutil the village carpenter anives to iepair it. Thefion mill is an
adaptation of the wooden mill. The latter has three woodea rollers ahout
cetonrr o me e et "hese are placed side by side
of each cylinder is ent out
5 attached to the central roller
won mill. The m'ddle 1oller
he wives  The male screw of
thecentral roiler fits into the female serows of the s'do 10liers, and com-
munieates motioa to the <ide rollers, The cane his to Le repeatedly passed
between the rollers befase all the juice is espressed. The mH, though
clumsy and lieavy to wouk, extracls the ju'ee faiily well, A wooden mill
in good working oider cxtiacts ns much as 65 per eent. juice from sofl
sneenlent eane,

GUL-MAKING,

41, The evaporatine \mu in most general nse is aboul 7 feol in (diz-
meter and 9" to 12'" deep. It is made of stout sheet froa which jn
pieses of the requited thipe are racitel togeiler, The pun kas four
ciretlar handles eacl abont 1 in dumeter, welled or fized to the lip
of the pan al cqual distances apart.  When i} 13 veceseury to plare the
pan on the furnwce or 1emove 1t therefrom, two stonl poles are passed
cacls thiough n par of opposite handles.  Comt or mors mea 1iit the pan
and emry ot stealily Ly means of these polos. T'wo pans merequired,
one is nsend far evaporating, the other az a cooler mefo which the ot Gt
is emptied when bodling is complete. .

42. The even o fornace is of simplo construction. A trench js
dug about 18 inches wide, 8 fect lony, gradually getting deeper
towaids ono end until o depth of some 5 ieet 1s dux out, Acircular
cxcaration isnow made at the deep end with a diameter of 4 to 5 feet
This circular chamber and the trench is the source wlienee tho oven
furpace is provided with a draught of air and also prov'* .

B 220338 -
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the nshes.  The ashes which collect one day are remoyved beforo work
begina the following day, The furnace which js partly excavated and
. partly built up is of farger diamcter than the ash chamber. Itis

nearly the sume diameter as ihe evaporating pan, belog about 6 inches
lesq, 50 that tho evaporating pan fits neatly on the top of the furnace,
The ash chamber being of smaller diameter than tho furnace, a ledge
is left between the two on which corrugated jion sheets sre laid to
form the bottom of the furnace. There is a grating in the centro
ubout n foot square, Awhes eseape throngh this und the drought air is
admitted.  The furnace is built up with sun-dried bricks in o civcular
formn inside to u height of about 31 or 4 feet.  The brick work is bank-
ed up all round with cartl, The Tront is it up square and s smail
opening is Joft about 20”x 147, through which the fire is fed with

fucl us required.  The lip of the oven is plastered emooth so that the
. AR HEOLR R ¢ eme . Iy
roae

Grranziso,

T
; W
L+ Ll ) .
Prepsriog
the pan. Teaves of the castor oil plant and then with o paste of Udid (Phaseolus

radiatus) flonr and Ti) (Sesamum indicum) ol, the object being to
prevent the Gul burning and sticking to thepsn.  The udid flour pre-

‘$ 43. 'The van is prepared beforo use by rubbing it swell inside with

.8. 126~40.
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rerves the oil &5 that the pan only 1equires re-coating occasionally, It | Gui-saxna,
is mot required oftene than every two or threo duys
44, The ugar boiers ate professionals in the Poona District nnd El‘?l“!l‘m“
pretend that specal kuowledse 15 requited to make goott Gul.  There | "™
13 no mystery in the art further than that a regular heat should be
maintawed and that all impuuties should be skimmed off dumng
boiling.
15.  The dry sude leaves and the dry refuse of crashed eane usually Fuel,
provide sufficient fucl, cspecially so in the case of a good crop, 1f
extra fuel is required, the husk of saffower or the stalks ot Zwr
(Caimms indicus) or of cotton or hght brush-wood a1o commonly
used.
46, The fucl should be of such kind that the firo can bo contin- | Feeding the
uously fed by small quantitics thiown mto the furnace at o time. e

47.  As soon o> the juico begms to boil, unpurities rise to the sur. | Skimwing.
face in the form of a scum, Tlus should he 1emoved. Skimmmg 1s
done with a long-handled wicker work ladle wlneh allows the pure
juice to drain away but rctans the thick scum. This ladle 1s also
used to agitate the syrup vigorously to prevent boiling over, when the
fire is too hasty.

48, The imputitics me most effectively 1cmoved if o mucilagenous | Impuaties
cxtract from the Bliemi: (Hibiscus osculentus) plant ts mixed with | remorvel.
the juice when botling Legins or at a later stage.

49, It usually takes about 2} howts to boil a panful of juice to|The boiliog
the proper consistence When evaporation s nearly complete, the | Process.
mass acquires the yellow-biown colour of Gul. Tt heaves and bubbles
rather than boils and should be kept in constant movement by a
wooden lioe moved bachwards and forwards m all duections. The!”
syrup 15 boiled sufficiently when a httle put 1n cold water haidens
quickly. The pan s then removed from tho furnace A blessing is
invoked and the contents emptied mto the cooling pan. llere the
Gul is stirred repeatedly with a wooden hoc as it cools. When it
is cool enougli it 13 put before it hardens by means of a wooden
spatulamto a'cloth which lines a cylindiical hole in the ground. Hero
it gots into a haid block or Diep. It is removed nest day and is
ready for sale. 3f the blocks are palo in eolour and hard the Gul is
considered of good quality,

50, InJanuary of this year (18)8) a comparative trial was arranged for, Comparatire
in the Dhdrwdr District by the Ag ™ ™ 1T ¢ L -7 trial wi]
the capabilities of the Poona three-r . different
time-honoured wooden mill, and wi . )

mill made at Bellary (Madras), which has recently como more or less into
uso in the Dhirwir District.  The opportunity was also takea to demon-
etmte the Poona method of eugar boiling.

S.126-40, ¢
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CoNrALA T beleve that ruccessful demanstrations of this kind me mpressed

TIVE RIS
WITH Bty
YTRrsT
anbLe,

much more foreilily and heneficially on the minds of ordinmy agyjeultorists
if conducted by mative officer, provided the men ro employed have tact,
shrewdoess, and thorough practical knowledge of the work jnhand. The
overscer of the stock Jarm and sugateane experiments at Mdnjri, who
i» n Kunbi or sgricultmist by casfe, was sent to conduct the frial.
With bim was al:o sent o professional supar-boiler of the Poova
District, alo a man accustomed in the Poona District to feed fuel to
the fire during the Lolling proecss.  ‘Ihese men conld, with ther own
hande, build a fireplace and other necessary construction of n Gurhdl
accordmg to the Toonaplan, The work referred to, and the boiling
process require a ceilain degree of expertness which Js very casy to
demonstrate by actusl practice, but shich wevld be diflienlt to deseribe by
tangue or pen.

A three-toller mill and all the apparatus neceseary for a complete outfit
for sugar-boiling weie eent to Threkerur, Dhdywdr Dhstrict,  The culti-
vation of sugarcanc is very ¢xfensive in this place.  The apparatus had
beenin use for two seasons -4 Y- Tt LA
fnirly Le gauged Ly the fact .
and all the apparatus at cost p
was decided not to press for fr .
oxception of the xaill (the fieight charges on wh'ch would be trifimg) the
rast of the apparatus can be locally made, now that a proper pattern is
available,  The {reight eharges on all the apyaratus amounted to Rs. 70,
whilst those on the mill only would be under Rs. 20. ’

The tabulated  statements which me given helow show that the

oonn 410 Tty T e R T - does in the

Poona. q i
pared with

H:f Be vork is con-

sidera spressed by

the Bellary mill which the Poona mill could have expressed, repre-
sents n loss of one ponnd of Gul per every 100 Ibs, of cane erushed,
and in the ensc of the wooden mill’ 24 Ibs. of Gu per 100 Ibs, of eanc,
Torly tons per aere of cane is not & _heavy crop, and not more than
avelage for the Poona Ihistrict, and we iay take it that the Bellary
mill as worked at Iirckerur left unexpressed juice equivalent to
800 1bs. Gul por neie of good erop, whilst the wooden mill probably
left 2,000 1bs, Gl per acie of good exop. The cost of the Poonn mill
could thus easily be recovered in a single scason, owing to its more
effective work. The question may be raised whether the respective
mills were propeily adjusted for effective work. The Poona mill
certainly was, because the percentage of juice expressed is the percent-

nge erdmarily obtained from good cane. We may assume that the
S S RSN R IR

ok to the Lest of their
¥ mill possibly, if he
| s 12640 \
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was fully instructed regarding the manncer in which the trals should
be conducted, and had espress widers to prevent any attempts to
work the cattle in any of the mills beyond their ordinary pace, whilst
the trials were in progress, and geneially to see that the trials were
cowplete in every respect.
Coumparttiee sfatement showing the ork of the three sugarcane mills tricd at
Iirckerur (Didricw).

Loss of
futce i
;T nn
faking
Poong

R \ '

3 sue
of Gat
or juce

. {
reent ‘ercentd v due of
geof | a_e of | tul pene
Gl b daced
Canc | a doy. st per
sythe oL

Werght | Weisht| weaa [P
Name of the MLl 4 o P

i
Came | duiee | ul, | T

[ !

'
| g | me e | e

Mhireie  wuoden nall, £33 | 135 | 207 u| 5097 |
with three rollers, | B - |

Belary won mil with) %187 | 1,395 313 s) 63| ww i g,

|

9892 2610|528 0] 6800 tigw

d
wapl s R .
% 1) 3 T
57 7 yGl\!}. o
92 1131
20°6 Gul),

three rollers,

i f

The cost of labour for cach mll per day for cutting, earrying and
erushing cane and sugar-boiling is shown below, also other details
(labour being charged at ordinary hirng rates).

¢ Luabaue fn cutting,
Worght| T2 W er. Ep“r";,‘ exrrymis i, and
of |2l ot et her oty barting, &
Naio of the Ml | Cane | Pt | Jueo | of bud L)
erus gt
lerush 3 -
g, | tuned 5. } Work | Bul.

Lemarhs

people, |lucka

e [todr| Na Ivs oz Rs o pf

Dhuwsr  wooden) 2,313 250 ] 1,33 29 0 3 ame| $ [2 8 ofy
mill witn  threel | Zbunye
rollzre.

. Man 4 annas per
~ 15y By Zani v
Peltary fron milll 2157 |01 12951313 8| 3 [smenl 4 {2 6 o} perdry. Dl

with three Tollers, 1voy ock 4 annas per

roona leon ot witb| 3,652 {833 2040 525 0l 3 [omer]| & By o
three rollets, | 2boys l i

The fitst millisa wooden null with three vertieal rollers fixed side by
side in a wooden fratme, similar in construction to the mill deseribed jn
paragraph 40. 'To woik tlus mill one man, one lad, one boy, and four
Dullocks in telays two at a time, ere 1equired ; the man to feed the wilf,

« f5eam not semored daring boiling process  + Scum 7o moved duning baling process.
4 The nark-people bk 19t got experts At the work lite Foonn eultivators, and the work
dons mna day with the Poona il at Herekernr wasabont Iths of that nsually done by
contract work neat Poona, Vour borlings per working day are always done at Foona with
wanutand Uutlock labour equal to that used at licekertr, contract wages Ining, for
Vullocks and men, 1ts, 6 per day.
- S, 12640,
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the Jad to pass Alic canc a second time through the mill and the boy fo
drive the Lullocks.
The following are the measurements of tho different parts of the
mill 3
Dismcter of the widdle roller
Do, ot oue side roller ...
Do, of the other side rolice
Lengths of each roller o .
Length of the beam (draft pol)
This mill at ordinary speed makes 162 revolutions per hour.

The gecond mill is n three rolleriron mill.  T'wo of the rollers are of the
fame size, and tho third is smaller in diaweter, They are set vertically in
atrisugle, This milt is very wsefal for small sugarcane avexs, The
cane, ns it pasces throngh, is double squeczed.  Ono man only, theiefore,
is required to feed the mill. A boy or lad can drive the two bullo_ck!.
Pour bulfocks are required for a full day’s work, fu refays, two at a time.
The incasurements of the different parts of the mill are as under 1—
rameter of the larger roller .. O 87
o. smaler roller o
Liength of the toller ..
Do. beam (deaft pole) ., 8" 07
This mill at ordinary epeed made 166 revolutions per hour,
The Poona will deseribed in paragraph 33 costs Rs. 120, the
Bellary mill Rs. 125, and the wooden mill any price batween Its, 35
and Rs. 50, depending upon size &e.

The ran commonly nsed in the district has a diameter of 5 2" at the
top and is 11” deep at the centre and is saucer-shaped.
Thioocomen e e A “out % ozs. of
is poured in
. . The scum,
. - , s dark-col-
oured Jagris produced. When'the comparative trials were commenced
people visited overy day in numbers, and always asked why no lime was
used.  They noticed the bright colour of the jagri made by the Poona
method, and thought it was due o the non-admistuie of lime with the
Juice, wheieas it was really due to the removal of the scum by skimming.
To prove that the 1cason assigned by the people was wrong about 2 ozs.
of hime way mixed toa pan and thé jagri was in’ no way discoloured¥

Then the people began to say “ there is much loss in throwing away the

R T R T U B T g
" . " . .
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senm.””  Anexperiment was therefore made at o cultivator’s Grakdl with | Gozaon
the following results :—
' - ac poreentare] Value of

Canc ce <Lt Juics tol
enubot obtamed. | ottamel. (7 S e topee

Valuo of
Touing Jagr.

Mo, bs | Ibe ez |t [Bo ap

Seummot remored 720 | 165 | JO4 B[ 144 3 06 | 6 43
Ecum removed - 729 ’ 465 LT 133 ; 142 613 2
The above statement shows a loss of 7 lbs. of jagri when scum was
removed. DBut this was made good by the higher rate obtaned when
sold. The people were satisfied, but I am not at all sure that quahty is
always apprecated. In some parts of the Presidency nerther the whole-
sale buyer nor the consumer pays much attention to quality. In parts
of Gujardt no skimming s done and there, bright well prepared Poona
Jagri 15 objected to because it Jacks flavour.

The only other point on which the pecPle argued was, as regards
the hardness of the respective blocks of jagii, and which would keop
longest during the monsoon. The question was left in abeyance s
it could not be settled, offhand, like other objections,

- e .

As soon
‘2 minute
ade in the
ground, ¢ 1ect long, Z teet J ches wide, and 4 inches deep, The
pacl or pit iy sided with planks. The next day, the jagri in the gl |
has set hard, and is cut into 12 pieces each 9% square, and weighing
from 5 to 7 lbs. While cutting the pack, there is generally alout -
or 5 lbs. of broken jdgri which the owner heeps for home use, Phe
Dhrwir enltivator shows poor ingennity in sohidifying his Gul. e
Poonn method deseribed in paragraph 49 is mach better; so alwo is e
Madias plan of using a wooden mould divisioned into cells; Lut ¢l
Gujmrdt plan of storing in earthenwate pots is best of all,

The dry leaves of sugarcane are not used for boiling jagri, iy
are sold for thatching,  Firewood and sugurcane refuse are used for
Loiling. .

In Dhédrwir, there is not a special man to attend to the Lojliy. ’
at Peona,  The man that fcuxhptlm fire also Jooks after eﬂnf‘)‘i’t‘i‘l" II’K
The juice for ono Loiling weighs about 65 1bs., just aboyt lulf‘;‘l“r
quantity usually boiled in the Poona boiling pan. g

51, In tho Poona District the Dieps are sold by the g, 00 | etz
sers or 210 lbs, By custom 246 1bs, go to (hg Pa’;[ql(ll(l.a 041 ’ﬁoq{'-
throughout Gujardt 1t is customary to put Gul into mrl]A;nn;gﬁL;’m{ '

3 h p e : pots.

L\\ hen sold a deduction of 5 sers per maunn.l or 123 per cent, is allowed

T B 1m—s
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on nccount of the pots; but usnally the actual weight of pots exceeds
this nllowance, There is a decided advantage in storing Gu/ in this
manner, hecause if soft thero will be no loss of treacle by draiuage.
Morcover, the (ul can eusily bo protected from flics and other insects.
When sold by retail one side of the pot is broken off and the Gul is
ensily removed in small quontitics. In Khéndesh the potters who
provide the carthen pots c({uim the crushied cane (megass) o their
perquisite.  They extract by lixiviation a small amount of inferior Gul
and use the residue for burning pots and bricks.

COMPARATIVE MANURING EXPFRIMENTS AT THE MAMIRI
ExerRiveaTit SraTion NeAR ooxa.

52. These experiments were begun in 189495, hut the plots were
not manured in that year in accordance with any definito standard and
were, thercfore, unequally manured.  Moreover, after a year’s experience
it was found expedient to modify the original scheme considerably. The
resnlts which I sha'l record nie those of 1875.06 and of 1896 87. The
former crop was newly planted eane, the Jattes was a1atoon clop grown
from the 1oot stocks of the previous erop. s ,

53, Qbjects of the cvperinents,—To teat the comparative values of
such manures o3 e within the 1each and means of oudinary cultivators
and when the effects of the varions manures have been eleatly demon-
strated then to determme whether two or more of the manures used
cannot bo jndicously combined so as to secure cconomy.

JIn Loth years the various manures each contained 500 Iba. per acre
of nitrogen.  The peteentages of other clements of value are known, and
in years 1o come 1t may be found that marked differences batween the
eraps of the various plois may be traced to the value of clements other
than nitrogen. 3£ this can b doae the value of the exprriments will be
enhanced and information be gained wh'eh will ind'eate how two or more
manures should be mived to give the most raying results,

. 34, The manuies wh'ch the cultivators of the Toona District ozdi-
amily use are ' e “ om the Thina coast,
castor cake o " L B 1 Inboth years we
have tested o . with the foregoing
several elille eakes which are now usal for feeding cattle in Inda or are

largely exported  These cakes ean be hought in "oona nt o considerably
chenper rate per ton than the castor and Karans eake now so extetsively
cmployed ns manuie, Du. Leanee’s analysis shows that the edible cakes

contain much higher pereenlages of nitiogen (the most valuable con-
40 - & 8 e a4 4ha manure cakes, and our tests indicate that
yed with economy nud suceess as manure.

. . . use of edible cake as manure is surely o
wasteful piactice. My answer to_that is that it is surcly a much more
swasteful practice to feed milch and work cattle with cake and other eon-
centrated food and permit the solid excrement to be burnt as fuel and tho

§7126~40,
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urive to be lost. If edible cake is used dircetly as manwme, something
is returned to the land wiveh will help to mamtam fertility. It might
Le urged that work and other cattle can only be kept 1n efficzent conds-
tion if partially fed on eake or other t1ated food and, therefore, it

es necessary to show that the increased production of eanc through
the use of edible cakes as manure more than compensates for the cost of
stimulating food given to cattle. This 1s diflicult to show in black and
wlite. At the same time, the fact that an appleation of 3 tons per
acre of edible cake 1s capable of producing as much as 12,000 1bs. of ernde
suzar per acre as food tor men and 12,000 to 15,000 lbs. of green tops
as fodder for eattle proves that edible cake is put to a good use when
used as manure, I admat 1t would be put to a better nse 1f fed to cattle
provided the sold and Lqwd escrements are properly conserved and
used a3 manure,

55. There 1s no definite relationship Detween the values of the
1 1 1

s as b 1 analyses and therr commercial valuo.
1t is-certain that the canc-growers of the Poona Dishiict, though much
above the average m intell fail to recognise the it in

manurial value of the manurcs they use.

56, The results of our comparatne manure experiments are not
only intended to prove wiich manures 1 given quantity are most effee-
tive for sugarcane, but also wlieh manwes are cheapest. It may be
that when a particular manaie 1« showa to be cheap 1ts estended use
wnill soon make 1t dear, but there will be an advantage to somebody
57. Farm-yard manure and cottle-dung are charged at full loeal

Toebeb m b4 homobe s thed AL oo eaton oo four trmes as Tugh as
erops are not grown.
. ., . . ~d strict rates, cattle
dung will be proved much the most economical manure that a cultwvator
ean use, because eonsilering its chemreal composition it 1s much the
cheapest. The value for manme will vavy with the food given to the
cattle and the cate with which 1t 15 preserved with litter and urine,
Properly saved farm-yard mannre will not, as our experiments indicate,
be weight for weight as valuable as purc dung, but then the manure pit
will be filled mucl more quiekly with the former than the latter. The
dung from ypoorly nourished ammals is connidered by erdinary cultivators
just as good as that from those lughly fed, Doth descriptions are with
equal readiness used as fuel.  In almost all districts the value of cow-
dang as fuel 1s as great or greater than its value as manure because weod
is scant and dear. In the Poona Distilct this is notorlously the case.
Therefore it is not surprising that a cultivator of cane sells the dung of
his cattle as fuel and buys poudrette, oil-cake, &e., for his crop.

53, Although the quantity of each wanure applied in the Com-
fparative Manure Sevies contained 50 Ibs. of nitrogen, there were very
gieat differences in ontturn between the various plots.” This was rarti-
_2ularly noticcable on {lic new cane, not tosuch an extent with ratoon.

Py

Manoring
BXPERI-
EXTE

No defimte
relationstup
Letneen the
commorcial
salue of mas
nures and their
yalue accordlng
to chermical
analya,

Farm-yard
mapuro
mohsbly the
cheapost
manure

a cultvator
e use

.

Quick-scting
nianvrea give
the best
redults

y
thycase cf
new cane,
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Maxcrixa | Ratoon canc owing to its greater root development i< able to get putriment
‘;:;:: from n slow.acting manure much more effectively than new canc does
" jin the early singes of prowth. At any rate the differences between the
plots of new eane were, in n great measure, due to variation in the acti-
vity and effectivencss of the various manures, Ratoon eane springs into
artive and vigorons growth at once and at the early slage there was no
appreciable hifference between its varions plots; but in the cast of new
cane it was clear that some of the manures ncted far more actively than
others, Haw far the nction was due to the presence in the manures of
clements other {han nitrogen, can only be conjectured at this stage of
the experiments.  The practical fact remains that cerfain manures, t. e.,
fish manure, poudrette and rome oil-cakes bad quicker action than other
oil-cakes and much quicker action than cowdung or farm-yard manure.

o e te ot eas Tame el

“n o~ vy w0 St e -

Slow-ncting
s and
germingtion, 1in g N . . .
Otl-enke made 60, Oil-cakes 57 made in Turope are generally considered to boe
";‘;“‘.‘“"’ slow in their action as manure. Oil-cakes as made in the ordinary
{{x;rv":ndy country ghtfal ave extremely quick 1 their action, In India oil-secd as
guick-neting, ) ordinarily pressed 1s ground up into an impalpable powder as the ol is
d, “'The oil-cake 35 consolidated dusing the yprocess, but before
A e emawisn o ponin powdered, and T have no doubt the
disintegrate into impalpable powder when
moistuve of the soil. 1t is easy to woder-
“ ¢ of division will very soon show
preparing cake in Europe and in
Hydrautic . . 1s_quite (ifferent. The seed is
caeed EZZZH crushed, but not mto fine particles, The erushed sced is cooked or
reasons | Stearaed.  Thus the ofl freely escapes from the ol cells, The cooking of
the erushed eoad would of necesuity convert the albuminoids into a much

v

Tgiven,
y. The
8 reason=
. Lo oil-cake
LUES LLL LECOINY UYallaule 45 PIADL 1000 Dearly 50 Soon as thab m oil-pake
made in the ordinary country ghdni.
61, Tie results of the ive manure experiments which I

tabulate belosr under Series A and Series B will be better understood from

the above explanations.

Period of 62. The now cano was cub in 115 to 32 months after plantation.

growthe Those plots which germinated well and were dressed_with guick-acting

manure 1ipened soonest. The ratoon cane was cut 10 to 103 'months

after the previous crop was reaped.

Manures 63, In 1803-96, the manure was applied three-fifth before plan-
tation in March snd twofifth fu July. {n 1898-97, the ratoon plots

applied partly 189897
s {‘“" were monured with three-fiths of the application in May :;(}I] ‘f:gi

Lefore
::’:‘;{,“‘“’ fifths in July. It is pot castomary to give manure toa ratoon
dre!sill%. it has-made consderable growth.

. 126=-40.
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Sugar,
61. The estimated cost per ncre of cultivating sugarcane by hired | Curxistay
labour in the Poona Distnet is as follows :— SUGARCANE.
e e g e e gt v ]1"5' | o of cui
L, ) . < 198 | vation.
. - .30
ta [ . . . . 180 0
. N e
per day .. .. . 2 g
Malang water compartments ; coutract-rate . 2 4
Value of sets, 18,000 per aere ... L 5 o
~ W e AR R N 50
. . 18 0
BB s Ty usllu wau suue - 12 0
Digpng and making new beds in July - 10 0
Witer-rate (canal water) 40 0
aerge Al Rae) e . 20
. . - 16 0
. . L .80
N . - .- r
per acre e o e . o W 390
486 12
Value of erop , 40 Pallas st Ra. 1 per Falla (price varies inany scason from
Re, 12t0 18) e e e 560 0
65, In growng a ratoon crop the cost of preparatory tillage is trifi-
ing  No eets are required ; less manure is required than for new cane,
o - o T M - the saving
. . . . ' to Rs, 150
s . . . . . + ach Gul per N
aere as o farly good erop of mew cane, In paragraph 18, I have shown
the actnal cost of ecultivation in an expermental plot at Mdnjri at
R, 325 per acre and value of produce at Rs, 447,
cT T v oo “ the sugarcane [Conf Agricel
‘edger (Bledis :\‘.’;‘“ lfg';‘;;
is & succinet | 1593, 19 of
123 of Dr.| 189, snd 3
Leariee’s Final Report t— of 1597,
“114, The ¥ 3 may now be referred to under the following
headss

{3) 'Tho composition of the juice—a) 1n esne which had been transferred to lovg dis-
tances; () in cone whicl hud beent grown with vary ing amounts of mshure ; (¢) fn
cane which had become lodged ; (d) in the top ends of the cane; () in different

_aricties of eane

(2) The relation between the amonnt of sugar fa juice and jta specific gravity.

%3 "Thie determination of the amount of inversion whuch tales place during the eoncen.
tiation of the juice,

{4 The amount of sugar which becomes lost n the seum.

(5} The composition of the raw sugar, gur, gel, nod rdd.

(6) ‘The refining of sugsr by means of the hand centrifugal scparator,

S.126-40.
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Cunuisrey {7) The total amoant of sugar in cane and the amount remining in tho crushed cane,
Suo;l’mz. . .(Eiz Tln_! nmnuntu?{. phoqvbﬂﬁ? aci\"n_ml.ni.trnm‘h in nm_ -uf,"a_rcr_m_c .crﬂlh ,
- . s - .
. . h - } -
. . P .
. . .
¢ P , . .

stk secard cxamypede of this nature ocournad in the ease of the Poour Pandiz, the vametr
commonly grown around Peona  ‘This éncat Poona has been fonnd to contam from 161013
per cont”of total sugar, It was sent to Cwnpore and Dawraon in 1595, but the erops at
both farms produeed a juice containing only T4 pr cent of total sugar 1n the 180596 crop,

ard there was just abont the same amount in thy erop of 1896-07.
“fome further cvidenee was Bawed dumng the past season. A xu}mbor of vanwti

asts g

l “N6, (1-5.—The rg’r:xm:ih:&ﬂ"n{tﬁtju(cs'z:vf't"‘t,mt. ﬁh«fﬁ,ﬁai bien grown )(run'[l;"mryt'n_!f

"

umiorm,

e © very

from 16 to 17 per ecnt, of canc sugar and 10 to 13 per cent, of glacose

+¢ At Casnpore  small cane, the Aalno, was geown in 189t 934n1 1805 93, with dyfferent
Qeseriptions of manure, in varying amount (4 ¢ wirogen varicd from mofheng on the un-
e piot to nenrly 2001, 2 - 1m e 5 WHEOBER sariyd from mothui on, :

+ Thta §¢ confizmell by tho remarhable maunet 1o which the Sonthern Martthi catletios teciwars! ¢ thelr
nrasho) #tandard in 1ha second year of enltiationat the Paona Farm, althouth théy had dotorfyratad ton-
B rably in 1ha frst yeat a eyltivation. Hce dosaniptian of Bombay Yaricticd Pg 4 &3 £ 5Ta~3 VL.
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Sawnpore fn 189307 another varicty nas grown, a thuck Pundia called Madrasi, and ths | CHEMIITRY
433 m3nnred with different materiald comumng from 250 to 500 1bs, nitrogen per acre, the
\mounts being in evemy case Jarge  The percentage of canc-sugar vared from 14 to 155 | SYGAROLNE,
per cent. and the glacose £rom 05 to 09 per cent,
“Thos the evidence addeced from three somewhat extensive series of teats pointed un-
formly to the cou-tusion thib nether tho hind of manure, nor its amount, exercised any
quabty of the Juice of sugarcane

nBaence on the

“ Another piece of suwslar evidence was oltumed 1n connection tith the Dumraon e
periments, swhere 1t is probable that lngh manaring had, i the cass of certain eanes, roduced
tne proportion of sugar  DBut & consideration of the evidence on this subject clearly offers

an explanation of the effects noticed

WIG PR _Thamnmoptian afthe duire af §%a fam snde abihe momas Wi |

propagatng trom theni.

B 22035 S.126—40
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BACCHA.|
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Bugar.

“ Morcover, it #o Happens that fn no yart of Indi is the coltivation of cano, In most
respeets, more purfectly carricd ot than at Durdsan, and oue at Joast of thu'rnnmus thery

CnzsttsToy
oF
STOATCANE, -

‘ WCIO WL B 1C Wt

I .

o .
we L e~ e L.
) 1Thie proportion of yuies espressible will be dealt with under (7),
P U R S AL .

NorthVyestern Provinces hase miuch less sugar m their yuice, Of the total sugar, the
greater part 13 of course eane-sugar,

““The glacose has 1 most cases been determined 1n the juice also, and its proportion
varies from 2 half up to two per cent,

[ PO N A e e .

I owran i mru s e tat e ita e < s nn ,

“1n the case of sugor being dissolved in pure water, 1ts amount may be determined
with very fai nccuracy by obsersing the specific gravity of the solution, there being a
very mmple relation between the two.

$.126—-40  *
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SACCHA-
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“Sugarcanc juice i3 not, howeser, a solution of only sugar in water ; other substances |Cnrxrstay oF
are prescnt s, which affect the density. It occurred to me, however, that the | syaarcaxz,

amount of these other substinees might Le fairly constant, and 1f so, the 1scrhion of a
umform correction wonld enable one to caleulate the pereentage of total suga from the
specific gravity

“ Accordmgly I compared the specific gravity of a large number of samples of Juice withy
the amount of sugar actually found by apalyses  The result of this was, that the difference
botwcen the percentage of sugar as shown by the hydiomeber, and thab actaally present,
proved to be fauly constant as I had expected  This dufference amounted to about 2 per
cent. in the majonty of cast~, and I calculated out a set of tables by means of which any
one can find out the per cont, of total sugar with the &l of & hydrometer Of course such
a method 13 only approximate, but the result will net be more than half & per conb from
the truth, Also it 1s to be observed, one only learns the amount of fofal sugar by this
mcans, Lut emce the amount of glucose ks only small, the method will be found very useful
for feld work, when the more exact methods of tho chemst aro not available

“121, (3) The amount of inversion twlach takes place when borling down the jurce —
All canc juice contmns (rgavic acids, and these at 4 borling heat possess the unfortunate
Property ot couverting & pait of the erystallisable cane sugar mto_wnerystallsable glucose
8o far as the food talue of the resulting sugar 15 concerned, the change 15 probably of no

great consuquened
e N AN

. . ', . 1

beltese I have more or fuss succceded  The addition of a4 siall quantity of quichlune

water will neutrshse the aclily of the Juice, and thus pievent ma great measure the

process of inversion  Too much lume mast mot, Lowever, bo employed, otherwise the

resulting sugar Lecomes Llack, and xts marhet vulue decrensed. Latmus paper was ab first

employed to detect when snfficient Iine had Leen added, later I found that there isa

natural colouring matter in the Juice s ncl could be equally well employed
PE NP B S

oo '

simply .
Messfa  »

“This sngar, which is unt oidably taken in the scam 19, however, nob wast-d At
Poana tha prople recoves part of it by putting the seum into nater, bothng the iquid and
szam skinuning off the scum At Cawnpore the scum s given to cattle as a food

wama o omeln. o sa oo o P
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v N T : STt e SLa Tttt aclks wweigling from

L - . - - il warm and poft

. in other districts,

. . . - omed to solidify in

. - . ing of recommendas

#The composition and colaur of this deseription of raw sugar will vary very considers
ably, mach depending on both the quality of the Juice and the mode of working.

N - e e n e et sty of glucoss
. . . ‘e be pow

. . . " arated, it i

. Durmg Lhe

- . . the product

* Finally, if the acidity of the juice bo neutrahsed, the gur will eontaln a lower propor-
tion of molasses {erde prragraph 121),

« £ome samples of cultiaton’ gur from Oudh which T anslysed, contamed of cane-
augar from 63 to 72 per cent , glacose from 9 to 10 per cent , mincral matter from 3 to 4
per eent., water and other impurities from 15 to 24 per cent

P L R |

:m do&xht that, given good cane and careful manafacture, the latter standard can be masme
ame

“This deseription of sugar is preqared specially for tho purpose of refining, Frequent
1y 1655 put into sacks whnch are then placed one on ansthar an order te increnes the

* One samplo of sugar refined by thia process contained 96 6 per cent of cane sugar

and 0§D fer cent glucose.

125 (©) The hayd contrifugal sugar spayator—Anothor mmeh betier means of

"

" 5. 12640,
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Bombay Presidoncy. (James Mollison,)
Sugar.
‘* The proportion of clean erystallisal suzar (what is called Diows swgar i Ingland) |CHEMISTRY OF
STGARCANE.

which 1s obtained, will of course v‘\r{ somewhat with the nature of the 7 operated upon,
In one «f Measts, Thomso 1 avd MyIne s experiments a vield of 30 per cent, was obtaned,
1 another 52 per cent. In two evperuncats which 1 .made 48 6 aud 51'0 per cent, was
dlisized,

“The amcant of gur ebtawned after boling do wn the molasses scems to vary between
25 01 40 per 100 of retd operated upor.

“ The so-called “turbune’ or * centrifogal” sugar 13 very farly pure, Thaveanalyscd
eeveral samples, from which it appears that it contams from 90 to 95 per cent  of cane-
sagr, from § to 2 per cent, of glucese, from 2 to 3 per ccnt, of mowsture, from § to 14 per
cent, of mineral matter and frowm 2 to 3 per ccnt. of other (o1 ganic) mpunties,

*The gur obtamed by boshing down the molasses 13 quito as good s muck of the gur

“In addition to + regular trade Wik has sprurg up in the Shababad Dustrict in
t antnfugel® sugar, which is exported long dictances by Taul, a similar trade bas amsen in
the gar made from the molasses I believe that a great futurg esists for this band centri-
fogal mackine, for 1t 1s clear that a voy matcral economy m sugar must tale place by sts
mcans over the native processes m wlich the greater part of the smolasses becomes unht for
buman consamption, and thus actually lost entircly so fat as food-sapply 1s conceined,

%126 (T} The total amount of sugar 1n sugarcane anl the amount 1cmaining n the
crushed yefiese,—Since 1t 13 obvious that b, na process of sunple crushing, all the Juice can
Le cxpressed from canc, 1t becomes an mteresting question, how much 1s left with the
refuse?

¢ The matter 13 of far greater impoibinsy thaa might ot first mght appear It has
generally been assumed m India thit everythig relabed to the erushing process depends
catirely on the nil], and the question of Miftetenuy 1n the iariety of eane has rarly, if

i

ever, been considered

she mulls at Cawnpore havirg been of the very best workmanslup and pattern,
“The difference between 50 and 70 per cont. of juwce is ro graat, that I decided to
* Ve e aren e . . N N

the retuse) .

“The methods employed are suflieicntly elearly sct foith in paragraphs 11 to 18 of
yrenltural Ledyer No, 19 of 15Y6.

S.126—40 |
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Cnnuisiny o,

“ If, hiowes er, nnother item In the composition of eane, namely the fibre, o brought

Suaancast, | nto the companson, and its coct be cousidered, tho causo of theso variations in the amounb

of juice expriszed Leco ues endent,
ST NMTNSwc ¥ Teban T $hat en gnnn ax eane iy crushied up by the mill and the
. the juico from Funning out is '\\nv.
«pongy mtesial, and Just as It s
+3 hikewiso is 1t umpossible to express

Falt'sha $aicn it of cane.
c e e

Thie I (SLLBLII, 50+ .
the fresh eane will liold Gu1cc to two and o balf bines 1bs OWR WegL U1 Juey wimu yoes
A 1. e anls whe snenius £o run ond

- o TRV

“Ths, even awsumng it the yaue of ©
that of the thiel. ones (and it 1s probavle the
vauseties in place of thun cncs, sould mean &

30 per cent. over that ab present obtained, AL tuis WIUOUL iy swsnrs

mante, water, L¢.
127 {8y The amowni of phosphorie acid and midrogen sn the sugarcare &op —~
- -~ this crop, and it has

. The eane,

. wghed, and

Portions y . . afin crops
ortions of coch submitted 10 BUAYNS  ANC remies vk a

v =~ 22T e Aot wis zencmily contained some 50 to G0 Ibs, of

o 50 s
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| SACCHA
Bombay Prosideney. (J. 1", Leather § J Molluon,) RUM:
I Sugar.
“198, Coneludirg remarkt—As to the ceneral mmportance of cxperiments on the | DrscrieTIox
. . ” 1t 13 elear 1 the fiest place v
Wbout 75,000 tons annnally),! €reirc\wE
. Ak, whilst an article of dict,
. of preduction 1s Ingher than

sugar produced goes to tle

wie 1s the difference Ligneen

. the one hand, where, with

. . ons «f raw sogar is cLtained,
' Liere the outturn 13 Certainly

Ay has Leen ghown m the corse of this section of my  report, theie i3 nonced to go|
outstde of Indsa for good vareties, nor to other countries for good methads of cultiation.
The best of varictics are met with, and the micthoda of coltiation 1n some parts are vory
purfeet What 1s wanted 1s the introduction of these good varctics and goed metlods into |
thiose parts, particularly the North-Western Provinces and Behar, wluch Diovinees, it must |
be recellectcd, include much the largest arca under canc of any Prosances of India,*”

DESCRIPTION OF VARILTIES OF SUGARCANE. 1

By Dr Lratnee aup Me, AonuisoN.

T'he followmg notes contmin a deseription of a number of varicties
of sugarcane wluch have been examined. It is possible that some
of these are cultivated 1n other parts of India, doubtless also there
aro many other varietics wlich stll remain to be deseribed, and
the writers think that the following intioductory remarks will be of
assistance to other agriculturists not only in the 1ccognition of vario-
tios included in these votes and growing elsewhere, bub that thoy will
admit of descriptions of other varieties being 1edaced to & common
standard. It muost be staled, however, at the outset, that, although
among vajeties ¢* L - - oo N
colours (to be pres
case of any omo
appearances vary. For example, if 2 number of canes of the Madrdsi
Pounda of the North-Western Provinces or the Pundia of Poona or tho
Samsdra of Burdwaun bo exammed, 1t can be at once scen that the
colour vaues in any of theso vatoties from gicen to straw yellow, but
the colour may be modified so that some eanes mny be almost entirely
green whilst i others somo portions may bo entirely yellow or theyellow
may havo an otange t meor : © Tarly noticenblo
on canes growing M fully exposed
to the sun, In the '* . . o . Mow colour is
sometimes the general colour of the whole cane. The same variety
may vary in a}mpo between the nm‘les; a cane may bo geverally of, say

LY PR L RO X3 . ot Rl

P e ak amn 4TV
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b BIFTL 2 Correspondingly great variations will bo found among varie-
Scoanean, | 4i€S in vespect of other particulars, such as the extent to whick aerial

roots develope, the colour and shape of the rings at the nodes &e.

At tho eamo tine cach variety fs distinet, and when canes of two
varicties aro placed together, the differences beeome much more
apparent than if they arc eeparately examined.

Occasionally no differences can bo detocted bebween the striped
canes of two varieties. For example, the dungo and Biurls canes of
Belinr aro so much alike that they aro indistinguishable when stripped
of tho leaves; the leaves of tho two are, howover, quite distinct,. those
af the Maungo being of 2 paler green and inclined to crumple up,
whilst those of the Biurli variety are dorker in colour and remain
flatter. Snch n case is, lowever, in the experience of the writers,
exceptional, and varieties as o rale are sufficiently distinct to enable

'ouu to recognize them withont the leaves. In fact the leaves are
commonly of but littlo assistance in detcimining the variety.

3. In the following paragraphs the points which have been more
particularly examined are deals with in detail.

4, Colour—Sugareano may be of the following colonrs ==

(1) Pale yollow or drab.

(2) Pale yellow and green,

(3) Nearly entirely green.

(4) Purple or purple red.

(5) Purple and yellowish green 1n stripes,

(6) A more or less intimate mizture of dull purple and daoll
green best described as a ditty colonr,

AY

Of these, howerver, only (1), {5) and (6) are really so distinct that the
cane can be definilely said to belong to the one or the other, A steiped
cane for iustance is always striped purple with yellow or yellow-green.
A cane that might be classed as wholly purple, when-minutely exa-
mined, may or may not have longitudinal stripes of a darker or lighter
colour, these being most distinetly marked ou tho upper internodes
aud only faintly marked on the lower. In purplo canes the depth of
colour may vary from very dark purpls to o Dight reddish purple. It
is at times practically frpossible to decide whether a particular cane
should bo classed as pale yellow or drab, or pale yellow and green, ond
again it is haid to differentiate between pale yellow and greon an

nemly entirely green. It las been found that some vameties oro
almost or guite destitote of green 1 o certain field, e, Beits »Ixabh.t
at Belgaum and Dhaur and Rakre in the North-Western Provinces ;
but tinges of green aro frequently found on the samo variety when
cultivated under other conditions, eg., Betfe Kabbu, which a¢ Il’lcgllﬂ
kad tinges of green on it, The same may be said of canes being

| S.126-40.
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" perhaps the most commn

Bombay Fresidenzy. (1. W, Leather & J, Mllison,)

all green. Sometimes n variety will be quite destitute of yellow
in a ceitain field, but the same variety will be found in another field or
locality to be qute yellow in places. For example ths Mumgo at
Rosn was entirely gicen, wlilst at Bdra Banki 1t was paitly yellow.
The simplest plan is therefore to class all canes of a yellow or yel-
Towish-gicen or green colour together and state the colour as found in o
particular variety when examined.

Cunes might then Le divided into four classes as regards coloar;
napely—
(1) Yellow er gicen or both.
(2) Purple.
(3) Paiple and yeliowish green in stripes.
(1) Purple and green mised to form o dirty colonr.

1t not wufrequently bappons that a yellow green cane will have very
drstinet patehes of red or pink upon it. Sueh for examplo is tlie
Ramicie of Siudpur District, North-Western Provinees. Bnt this is
quilt%distincb from the purple colour of canes belonging to classes 2
an .

5. Other pownts of colour.—In roference to the colour of canes

SACCHA-
RUM:
Sugar.

Descriprion
oF

Staspeasr.

several other poiuts are descrving of notice.

Very frequently patclies or smudges of dirty black me found
adbering to a cane.” This 1s quite external and may 1eadily be rubbed off.
It cannot be said * 7 * * R s
on some varetics,
origin of the smut
or red appear ou ¢ .. e
leaf still adheres. This colour is mot always on cvery cane of one
vauicty in the same field but is apparently n common charncteristic
on some varjeties, For instance the Ramwic cane of the North-Western
Provinces was tinged with pink at Sitipur (Oudh) and in one of the
hields examioed at Ddra Banki {Ondh), but in another field of this
variety at Biira Banki this colour was almost entirely absent,

G Bloom—There is on some vmicties
which covers the cane more or less, and
this Lloom, as also the degree to wiy
quite characteristic of varictics.

7o General shape of Cq ry characteristic
, shapes, some of the princi: 0 accompanying
diagram and shownas A, T3 ‘e first thiee are

of waxy bloom
tce cr nbsence of
ne scems to be

\  A—vepresents onc tthe nodes, but
(is otherwise a canc 0.

" o= 8. 12640,
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DIFFERENT TYPES OF CANE

.M SHOW!

B

ot Belgaum
bub tinges of ¥
cultivated under J
had tinges of gre

| 8. 126—40.
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 |SACCHA
RUM

Sugar.

GEnot over ripe) they are nmformly rounded or oval, whilst i the case Discg;"‘wx
of cthers they ‘are morc pointed. In some varieties the scale-hike | oquicy

covering which protects the buds is coarsc and fibious in textuie, m
others it 15 smooth, thin and shining

11, Roo! Dots.~Regarding the httle dots, imdicating the scat of the | Reot dots,

growing point of the fature 1o0t, not much need be said.  They aro
distmct on some saricties but only just perceptible on others,

12, Arenl Roots.—Sugarcancs have a general tendency to thiow | Aemal soots,

out aenal roots from the n-des whick are near {he ground, but some
valietics produce them not only close to the giound, but for somo
distance up the cane.  Occasionally thisis a very pronognced charete-
ristic.  Fot example the Shdldianprr: and tho Madrds: or Madrasi
Pornda of the North-Western Provmnces and the Samsdra of Bengal
frequently produces them over 1its entire length and morcover the
aerial roots of one node grow towards and join thoss of the next'
node, ]
Vo A c= - ememslee gp only betveen
1 of the variety.
JBiin specimon of
. . N rgood specimen
of that variety. For this reason the girth of a cane 15'n most impori-
ant conmderation  If an uskuown variety has a geueral thickness of
2" but is sumlar ja other pomts to one having a general girth of 4’:, 1t
may be said with certamty that they are dificrent varieties. The girth
of some varieties 1s almost uniform throughout the entire length.. On
the other hand sometimes canes are thinner at the top-end than the
bottom and less frequently thoy are thinuer at both ends than at the
mddle, -
14, Toaurth Doke pas NpTon
Vo e ] y

romemy 4ha wndas of A cane
Car + all varie-
Pl oo e e S B
The Hully Kabbu of Belganm, for example, has gencrally long inter~
nodes, whilst tho Betta Kabby of Belgaum has frequently short ones.
o o . B - “*”"5. Thc Mfl‘ﬂ
' 1f a erop of

anore or any

measure the one into the other. N

In the case of colour, any caue may be easily placed under one of the
four groups which have been suggested, but iu the case of the colonr
and_distinctness of the bands at the nodes, whether the ring (maiked
Ny in the diagram) is distinct or uot, whether a cane is enlarged or

8. 126—40.
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Bagar. |
Vanmrns Taora [arm Jrop
CFUANE Dr, Leaanw's Jralysis— 896G, 1807,
EXVINTD (Uresl importe ) (Acclimatized Lycar )
Tercentazge of juice focane .., 5915 67:25
Do, of sugar to juice ... 1008 1480
Do,  of glueose in Juee ... 140 100

MacAning, J'aricly—~ Malaba'ri.
Where growa—Surat Distisct,
General Appearance—A fanly thick, {all, soft cano; )ellow.green
colour ; cane generally somesvhat bent at top end ; does nob ratoon well,
Lype—C; internodes fairly bulged,
Bloom—Yeay htile.
. Nodes—Ring Ny—Indistinet on lymer nodes; fauly well maiked on
upper nodes, pale yel'ow and green.
Band N,—Yellow and gieen, root dots well marked.
Band Ny - Light bluc-gnay colour,
Il ight—7} to 9 feet, without tops, when well grown.
Girth—A" to 43",
Inlernodes —33” to 517,
Aerial Routs—Oan 8 or 4 lower nodes only.
Buds—Very small, covercd with fibrous dull-brown covering.

raston | Variely ~Vamsi o Bamboo, same ns Botta Kabbu of Southern

$oumoo 3 Maritha Country.
e Where gr Surat Distr.ct ; Belgaum,

General Appearance—A cream coloured or light yellow cane; vebiv
cally scored with black or brown hincs ; very tall; thin snd had;
of uniform thickness throughout ; the leaves me natrow and long
and the diied dead leaves cnclose the eane, and thus motect it from
danage by jackals and pigs.

Type—B.

Bloom—Good deal ; black patches numerous.

Nodes—Ring Ny~—Distinct dull yellow colour. .

Band Ny—Regular in width; cream colout; 100f dots nob
numesous, and not distinetly marked, i
Band Ne—Not well marked; light-groy colour; s(?mchmf‘s
nearly white. . .

§.126—40.
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Sugar.

Iight ~Withant tops 8 fest : ssme canes 10 feet long, when well| Vauwriss
grown, or CAxF

INAMINTD
Girth—21" to 27”7, i
Interaodes—3Y" to o,
dersal Roots—On § to 6 lower nodes. |
Brds—Roumded small not prom nent, <hining 1 ght gicen scale cover-|
g on upper, anl Inown or Lals seiles on lower buds, |
ergamm Crop, Poona Twim L rop, ‘
Dr. Leani v's Juﬂ/ym— (lnltl\;"l.:uhhu) l\l’l’-‘:‘mhm) m o\ ;n;% [
(Loual) (Iseehnapnts) (\ecimatiecd 1 yenr ) |
Percentage of juive to cane ... 50 00 5770 30 ’
Jo. of rugm to yuive 1261 953 1150
Do, of gluco-e m jawce. 035 15¢ 100
Trariety—Bhuri Birrrr

Where grov n—Swat Distirct

Geacral Appeasguee—A farly tall, moderately tirek, hard care, the
colour varies hetween the dower and uppes mlerodes cons derably ;
the lower ones area dirty-lookmer admixctuie of hrown, dull purple, and
dull green  the upper 1 odes are dull purple mixed with a geed deal
of dull green, the canes ate mostly scored or Llatched watl gray.

. -
Type—E . only shabily zig-zag 1n shape ’

Nodez~Rmng N —~Not very distmetly marked
Band N.—~Dist netly maked bub vares with the eane in|
colour Letween upper and Jower noles, rout dots very pro-|
mment . |
Nand Ny—TTardly obeervable in lower nodes; o Lng of siey
bloom on upper nods
Jeight—\Wathowmt tops G to 7 fees when weil glown.
Girth—3Y" to L3".

Inleruodes—34" to 437, ]
Buds—VYa'rly large; flatlened 1 pointed ; covered with filrous 23l |
colowted seales, . !

Aevial Rosls—On lower nodes, [
_— I
Tatriet y—Phojhhll!i.
Where gr.un-~Swat District,
Gencral Appearunre—Vevy like Jhuri in appeatanca, exeepting that '
the colour is yellow giced on upper intervades, Lut irregnlarly 1 nged
here and there, wath brown and purple on Tower Julernodes,

5 126—40.
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\;:_n‘:::xrss I Type—T; ¢3n|y slightly zig-zag in shape,
ESAMINED, Tloom—A_ Tittle.
| Nodes—Ring Ny—Fuintly marked.
; Band Ne--Triegnlar in width; yellow or green in eolour;
100t dots fairly distinetly marked.
Band No—Taintly marked on lower nodes, bui more dis-
tincetly on upper; blue-giny colour.
Ieight—86 to 7 fect when well grown,
Girth—3%" to 4”.
Internodes—31" to 437,
Buds—DMcdinm rize; flat ; pointed ; covered with 2kiZ{ colomed seales.
i derial Roots- On lower nodes.
:
So\GADY, Variely—Songadi

!

1341

Where grown—=Surat District.

General Appenrance—A dull pmple mxed with dall green, scored
wwregulatly with 4%i7: colonred marhs; th's cane is tall, hacd, and
nearly of uniform thickness threnghout the whele length

Type~E. -

Bloom —None. b

Nodes—Ring Ni—Very wide and irregular in shape ; varies in colour,

generally arple,

Band N;—Inegular in shape, and colour ; root dots d stinct,
and Lighter 1 colour ; thin band,

Band Ny - Regular in shape, bu varies in eolonr thronghout
the Iength of the eanc in u very eriatic manner.

Jleight—S to 10 fect without tops, when well grown,

Girth—3}" to 4", -

Internodes—5" to 6.

Aerial Roots—On lower nodes only. .

Duds—Taihly large, flat, po'nted, and 22d1i coloured,

Varicly—Ko'li Fordi.

Where g1oen—Smiat D striet,

General Appearance—A tall, hard eane ol
from oot to top; dull pmiple in colour
171kt colour.

8. 126—40.
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Bombay Presidency. (Jormes Mollison )
Sugar.
Type—FE ; but internodes only slightly zig-zag. VAnrENrg
Bloom—A little, ey
Nodes—~Ring Ny—Indistinct on Jower modes, distinct and yellow-
green colour on upper nodes.
Band No—Purple with [aintly markel root dots on lower
nodes, pale green on upper nodes.
Band N3—Distinet band of blue-grey bloom.
Ileight—6 to 7 feet, when well grown.
Girth—81" to 4”,
Internodes—4" to 437,
Aerial Roots—Very few,
Duds —Small, flat, blunt, and 4d4i coloured.
Variety=Deogadi.
Wlere grown—TRatudgin District. DEosapr.

General Appearance -—~A very tall, straight, farrly thick cane; mode-
rately hard ; smooth ; yellow and pale green in colour.
Type—A , internodes very shghtly bulged.
Bloom ~Very slight.
Nodes— Ring N1 —Distetly maiked ; very 1egular in width ; narrow;
varies 1 colour, mostly deep yellow.
Band Ny—Very regular; distmetly marked, gieen-yellow
1 colous , root dots numerons and very distinct, -
Band N3~Grey-blue m colour and very dist net. :
Ieight—T to 8 feet without tops; very well grown canes over 10 fect
without tops.
Girth— 31" to 4}” ; middle internodes slightly thicker than lower and
upper ones.
Internodes—31" to 51",
Aertal Roots—None.
Buds—Small, rounded, fahly sharp ponts; covered with a shin‘ng
scale covering ; varies 1n colour.

DR, Lzataer’s Analysis— SI(';MM Farm Crop.
(Fresh (Acchmatized
imports) 1year)
Percentage of juice to cane .1 70:30 68-0
Do.  of sugar to juice ... 11446 14
Do. of glucose in juice ... 1-87 - 0

2203—7 8. 126--10.
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Vg;un:_;s Ta r{glywhfﬂ'him Yellow Green,; sme as oonn Pundia m;
CAN 3. g
EEAMINFD. Pandia of Belgaum, &e,

Minne Yr.
10W GRFIXN;
NDIA,

Gueex
Maymimivs,

Where grown—Mthim, Théna District,

General Appenrance—A thick, soft, tall cane tapeiing to small inter
nodes at the top; yellow green in colour; cane generally bent, o
crooked. .

Type—C ; internodes bulged considerably, especially at the top end
eane much inclined to aack vertieally befote 1ipening like all sof*
thick varieties ; ratoons well.

JBloom—Good deal.

Nﬂde{———Ring Ny—Irregular, not patienlarly noticeable; orange,

Band Np—1Vide and irregular in shape; yellow or yellowish

green ; root dots numerous and easily seen.

Band Ny—1Wide; distinet; blue grey in colour,
Tleight—T74 to 9 feet withont tops ; some eanes 10 feet long.
Girth—43" to 5"

Internodes—33" to 5.

Aeiial Roots—Few or none,

Buds—Rounded, promment, moderate 1n size ; covered with dull brown
or AhdlLi fibrous covering.

Dr. LEATUERs dnalysis—

Toona Farm Crop. Belganm
(Mahim Yellow Green) (Kundin} Crop,
. 1896. 1897, 189G, (Pondia )
{Freshim-  {Acchima. (Local) 1896,
ports,)  tized 1 year)) (Loeal.}
Porcentags of juico to cane 7100 008 680 73 63t0 73
0, of sugar to juice 12448 1450 1640174  3371t017°49
Do.  of glacose in juice 187 080 1T2to 26 083to 157

Variety—Green Manritins,
Wheve grown—Tmported in 1893 by the Bombay Agiicultmal Depart-

ment.
General Appearance—A tall, moderately thiek, farly hard cane, lower
Hanis S Pt SV Ay b i
Lot Co vt noed to
. . . . . well,
Type—A.
Bloom—None,

. 126—40. .



Bombay Prosidency. (Sames Mollison.)

Nodes—Ring Ny—Well marked , rather wide; much the same colour
a9 thc cane,

Band N,—Mostly pale yellow tinged with green, regular in
width ; root dots farly well marked,

Band Ny—Distinet ; hight blue giey in colour.
IHeight—7 to 7§ fect without tops.
Girth—3Y" to 4",
Internodes—34" to 41",
Aeriul Roots—Few or none.

Buds—TRound ; fairly prominent ; shghtly pointed ; covered by a light
Ladki fibrous covering.

Dr. Leamuee’s fnalysis— Tooua Farm Cmv
1896,
Percentage of juice to cane  ,,, 6570 68 75
Do, of sugai to juice ... 1471 1410
Do. of glucose in juice .o 099 140 -

Taricly—Rasda’li; Rasvali; Rasa/li ; that is, jaicy.
here grown—Halidl, Kdnara District.

General Appearance—A tall, fairly hard, yellow green canc of moderate
thickness.

Type—A.
Bloom—Little or none,

Nm{ca——Ringle—Distinct ; marrow ; varies in colour ; mostly green or
yellow,

Band N;—Wide ; fairly 1cgular i width ; root dots numerous
and distinet.

Band Ny—1Vide ; distinet ; blue grey in eolour.
Ieight—T7 to 74 feet, without top, when well grown.
Girth—31" to 3}".
Inlernodes—5" to 6”.
Buds—Small ; prominent ; 1ounded ; covered by biown or A4dA{ scales.

oy |

De. Leatner’s dnalysis—
U

K Foona Farm Crope

896 18

1 97
{Frosh (Acc\unnmd
1mpotts,)

Tercentage of juiec to cane ... 8040 G'}l |3

Do.” of sugar to juice ... 1318 1530
Do. of glucoscin juice... 149 '

S. 126—40.
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RAspALI;
Rasvirr;
Rasiir.
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SACCHA. |
RUM:

Sugar.

Vanrteries
UF CASE
TXAMINFD.
Yrrtow
Gaeey,

Hoxzy
Kasov,

The Agricultural

Cultivation of Sugarcane in the

Variety—yollow Green.

Where grown—Bijhpur; Bigalkot.

General dppearance—A yellow green cane; fa'r in length and thick-
ness ; slightly scored with brown ; lower internodes not s thickas
those in middle of eane.

Type—A 5 sometimes C; internodes very slightly bulged.

Bloam—A little.

Nodes—-Ring Ny~ Distietly marked in upper nodes but not so dis-
tinct on the Jower ones ; varies in colour, but commonly part
of ring, bright brown.

Band Np—Distinetly marked; pale green and yellow in
colonr ; root dots very distinctly marked.
Band Ny—Very distmet and regular; of blac grey eolour.

Ileight—S8 to 8% fect without tops, when well grown.

Girth—4" to 41

Tuternodes—Very regulan wm length 447 10 5%,

Aeiial Roots—None.
Buds—Small, rounded ; pomted, covered with £hdki colonred scales,

Dr, Leamee’s Analysis— Poona  Famm  Crop.  °
{Bijipur Vellow Green ) (Bgalkot Yellow Green
1896, 1807, 1896, 1597,
{Fresh  {Accl (Fresh  {Acclunatized
imports).  edlyear) importsj  Lyesr)
Rercentage of juice to cave ,,,  50°40 7062 6840 6873
Do, of suzar to juee . 14330 16450 12434 16°20
Do.  of glacose in Juico, 157 110 191 e

Variety ~nln Kabvbu (Hully ~ grass and Kabbu = sugaresn ey
Where grown—Sonthern Mardtha Country.

[ : ellow green in

y patches ; cane
1atoons well.

Zype—Qenerally B.
Bloom~Good deal.
Nodes—TRing Ny~Orange yellow, tinged with
nodes.
Band Ns—Dull yellow 5 100t dots distinet.
Band N ~Grey.
.- 8. 12640,
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Ledger. 53
- T sAccHA-
Bombay Presidoncy. (James Mollison.) RUM:
Sugar.
. - . vi ” Vaneries
Height—7 to 8 fect : some canes 10 feet without tops, when well ~ VAmens
grown. LXAMINED.
Girth—13" to 2.
Internodes—5" 107",
Acrial Roots—A few on lower nodes only.
Buds—Slightly prominent; elliptical; lower buds covered by brown
ecales ; upper ones light green in colour.
Dz, Leatner’s dnalysis—
Poona Parm Crop Belgaum Crop.
(1590.‘ @ 1]807." ? 1896,
resh cclimatize
imports ) 1 year.) ‘ (Local)
Tercentage of juice to cane 1., 5260 5617 5590 to 5960
Do of sugar to juice .. 1606 1690 1127 to 1192
Do.  of glucose in juice ... A trace only, 070 Atraceto 0T
Variely—yellow Green. YELLOW

Where grown—R4nchennur, Dhdivdr District ; and Chikodi, Belgaum
District.

General Appearance— A light green or yellow cauc ; moderately thick ;
fairly fall and soft.

Type—A ; sometimes C; internodes slightly bulged ;nodes not pro-
minent.

Bloom=—Some.
Nodes~~Ring N;—Distinctly marked ; narrow; dull orange brown
1 colour, winch, however, varies in lower nodes.

Band N,—Distinetly marked ; wide; 100t dots distinet and
numerous. -

Band Ny—Distinet; wide; dull grey in colour.
Iloight—64 to 7 feet without tops, when well grown,
Girlh—3" to 4",
Inlernodes—3" to 5",
Aerinl Roofs—None.
Buds~Small; 10und or oval ; Llunt ; covered by dull Zhdki seale-like
covering, which gets fibious on lower buds,
Dg, Leatnew’s dnalysis—

Toona Farm Crop.
(Chikoda Yellow Green ) (Rincbennur Cane,)
1806, 1897, 1896.
-~ (Fresh (Acclimatized (Fresh
imports.) 1yeary imports)
Percentage of ynice to cane ., 6350 68 47 6§10
o, of sugar to Jmee ... 115 1490 1204
Do.  of glucose m juicen, 180 150 148

Geexv,
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D, Leamien's Analysis— Poona Tamn Crop.
(Bijipur Parple Cane.) (Bassein Turple Caue),
1895, 1807 1896, 1897,
(Freshh (Acclimatized {Fresh A i
fmports.} 1)year) imports ) 1 year)
£3:00 6150 5710 6180
1327 13 80 1331 1360
1-33 100 122 17

Percentage of juice to cane
Yro, of gugar to juice
1o, of glucese in juice

Tariety—~Kare Kabbu (Kare=black, Kadu=sugarcane.)
Wiere grown—Delg Khdngpur, Belg District; and Rne-
beunur, Dhdrwar District.

Ge e, R seee .

. . . . \

Type-—T, int only slightly zig-zag.

Bloom—None.

Nodes—Ring Ny—Distinet ; vanes in colour similarly to Band No,
Band Ne—Laght purple or yellow green at upper end of cane;

purple at lower end ; root dots distinet,

Band Ny—Blue grey.

Hegght—8 to 7} feet without tops, when well grown

Girth—3Y" to 83",

Internudes—37 to V',

Buds~Dnull ZAd4 or hght brown in colour ; medinm in size ; oval,

. Bolganm, Kband
Dr, Leatuee’s Analysis— 251 Riuchemmr
Poans Farm Crop, ope
(Belgaum (Khdndpur (Rénchennur (Doeal.)
ane \ Camey  Cone,) ool
1596, 8%, 1896, 1896,
6070 6300 6140 6070 to 66 00
1167 613 027 184240 2667
1754 257+ 1460 083to 117

Percentage of juice to cane ..,
Do, of sngar o juice
Do,  of glucose in juics

’ 1'ﬂ,~;et‘,/.~ftn.'mrx\sdn.’li. N
Where grown~Talid, Kénara District.
ral Appearance A fairly tall soft cane ; uniform in thickness; .
G.ei);seﬂuhr)lg streaked with dafl purple and P;:\e groen streaks, varying

vel'; irregniarly in width ; ratoons fairly well.

/8. 12640 .
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ACCIIA.

Bombay Presideney- {(Samer Mollivon) a "C l."::M!:A
o o _ | Bugar,

+ .
Vautrstrs

{ oy DyEY

l TXAMIVED

Pyps~A and E combined ; only slightly zigzaz; internoles slighily
bulyged sometines.

Bloom—A little.

Xodew, —~Ring Ny—TFa rly distinet ; varies in eoloar,

|
~Regular in shape ; not distinctly marked ; root d s
distanet

Band N,-~Distinct, light blue-gray in colour, 1
eight—7 to 8 feet without tops. i
Girth—31" to 1" 5 1cgular througlout,

Luternodes—5" Lo 7%,
Aerial Ruots—None or few. !
Buds—Fair sized ; 1ounded, pointed ; eavered by fibrous Legup 5,

‘.H,
Vot Yor 0y, !
Dz, Levruer’s Jolysis ~ 1893, Joeaf,
ey [N
fnrgrts,) 1y .
Percentige of jiice to eane . TULY 1
. ofengartojiee v 4oz Hé 4
Do, of gicose ta ju e - Rt d

Gy

Tariely—Straaked Cana.

Where giown~—Gadaz, Dharndir Ditries ; als 4
Belganm Disti et

. i¥ sy

PR 7 ’, 2

e, ”,”,”‘l””’ vy,

General Appearance—A tall, thick, saft cane ; jrye
purple and green or pale purple and yellow /.,
distinet as in Hdmrasddli.

Oy e

»
o
Foer ot et In

VL 1wy
.

Zype~C and B conbined, but internodes nnly 47, ,
cane only slightly z'g-z12 in appearanee, ‘ Ol )
Bloow—Good deal.
Nodes—Itmg Ni—Nairly well markel; vargiog 5, . x
yellow ; lower no les irregalar in’e. {, . L e
Band Na—Irrega'ar; alo varia) §, 5.
dstinet bag small, Tt bht ey

Band Ng—Distine? ; Hyhy bluezrzy o,
" IIeight—T7 to 8 feet withont tops. "
Girth—1" to 41" ; thick canes 5%

Tulernodes—4" ta 575 lower interiyly off sht
than the m'ddle ones. PRF ey fy fame
JAeriad Rools—~XNone, .

T2203h

#, 126 4>
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S ;
Sngar. Cultivation of Sugarcano in tho
L L
\'UA::::‘-:rs Burlxl—-Fa'\ly laxge; pointed ; prominent ; covered with Akdii colanred
it <,
ENAMINPD, seales, - !
oont Farw Crep, e e, Khtndpun,
(streabed Cane feom Gadigy P Fagm, Rinlpar,
2 3, o eon, e and Gadaz Crop
Dr. Lvanrw’s dnalysie ) P e
fmports,) FRYEYSY S
Percentage of juica to cane w7000 6996 1S
Do, ~ cf mzartojuce .. BSY 1130 145540 17 87
Do, of glicoscn juece oo 212 089 0700 1

{B)—Vanierizs ovrsion Tie Dovpiy PrEsisoxer,
(Erawined by Dr, Learnen,)

%gt'nxnnx_\s.x Vrzrt’riyaMn.dn\..'si Poum'm. . .
Irhere groun—Sitipur ; Bira Banki. Bareilly.
General Appearonee—A thick, orange, yellow to green straight cane;
th's is a very erect strong cane, harder outstde than most Loyudus;
little liable to ciaek lengthw.se or to fall down, 1t gives ahout 70 per
eent, of juice and has alout 15 to 16 per cent. of sngar m the juiee
(vide Cawnpore Farm Experiments),
Type—A ; frequently C.
Bloom—None,
Nodes—TRing Ny —Generally indistinet or abscnf.
Band N> —Drab or gieen 5 root dots prom'nent,
Band N3 —Distinet ; gray coloured,
Height—5 to 8 fect.
Gurile—4” 10 £57.
Internodes—33" to 5",
Aerial Roots —Common; they grov from ous nole £ ths othe- like
the Shéhdvanpurt Porudz. N
Dry Leaves—Generally open out.

Vo dely — Samsa'ra.
Where grotn—Dumraon ; Burdwdn,
Generul JAppearttnce—A yellow green eane 3 frequently lemon-yellaw,
or orange coloured where evposel to sunbight 5 creet.
Type—C ; sometimes A.
Bloom—Very little; no scorings.
Nodes—Ring Ny —Natiow ; indistinet.
Band N3 —Orange or yellow green; voob dots distinat,
Dand Ny —Well defined; gray.
8. 126—-40.
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Ladger,

Lomlhoy Presidoncy. (J. U° Leather)

Ioght—4 12 6 feot at Dancana; & O 127 et at Budw i

Gerth=3}" to 47

Tileraoles -217 1o 117,

Acrial Rofs—=Many, they grow fram one nede o the next Lelow ina

yery charactenistic manner.

Buds—Large, groove nartow decp,

Dry Lesres—Open out fiom eanc.

Dr. Loatire’s faa/ysis—
Dasran barm Crop Banlwan Tum Crop - Vilhize v -
e, e i CERE wbh ol M,

Poreentize of Juce

toean. . 7180 7320 6770
Perequtage of agur
trjice v . 123 1836 424 M 1521 1328 13

Perccutaze of gl

coscin juiee ., 1Bt @72 156 185 1% 186 136
Specifie ity at . " _
155°C, 1,067 LML 1075 103 1079 1078 1,078

Iaricty—Shaha/'ranpurl
Where grown—Cawnpore and Bailly.
General Apperrance—Yellow-gieen colouted ; straight ; generally fice
from black patches at Cawnpore ; but some patehes found ap Barertly.
Type—Genaally Cj; less ficquently A,
Bloom—A Lttle.
Nodes—Bing Ny —Indistinet ; green.
Band Ny —Orange coloured ; 100t dots very distinct,
Baad Ny —Blue gray.
Jinds—Very liable to shoot.
Ieiyht—4 to G fect. .
Girth—=31" to V",
Tuternodes—2" ta 3”; someties 57,
deital Roots —Very ficquent throughout the whole leagth of cxne and
mow from one node to the other,
Diy Leaves—Open out and expose the cane,

Dr LesTHER'S Analysis— Camugors Crop B.re My Crope
Tcreontage of sugar to fuico .y v 1354 1192
foecontage of glicose In Joice o, o6y a37
Specific grauity 15 5°C ... L. 1,005 1,070

8. 126 -40.
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The Agricnliural

SACUCHA-
RUM :
Sugar.

VARIrriss

OF GANE
TXAMINED,

Kiger,

Treree
YoUxns,

Merco,

Cultivation of Sugarcano in the

Tariely — Kajli,
Fhere grown—Burdwan, i
General ppearance— A purple eane ; straight.
Type—Aor D, -
Blrom— Goed deal.
Nodes ~Ring Ny —Indistinet ; y ollow o1 purple.
Band N; —Genewally yellow on upper part; puple on lower
end ; 100t dots promrnent,
Band Ny —Distinet; gray,
Height—6 to 8 fect,
Gnth—3",
Tnternodes— 8 to 33", R
lerial Tocts—~Many ; halfway up the cane.
Dr. Learuee's dnalysis~  niR i gty
Percentage of juie to cane | T 6500 (1]
of sugar tojuice | 1705 1705
Do  of Gur to cane 13-00

o of glucose 1 Juic
Spceife gravity at 155°C ... 1083 ,

Turiety~—Purple Pounda, A

Whese grown—DBira Bank:; Baeilly.

Gcnnaé Appearasnce—Sometimes reddish purple, sometimes very dark
puiple,

Bloom—Cnly on the Band N; below the nodes.

Ieight—5 to 7 feet.

Girth—3Y" to 417

Internodes—3" to 447,

Aer {ul Roots~—Sometimes at fower end,

Dy Leaves—TFall off, R

Vo iely—DMungo.
Where grown~—Duruann.
Genaral tppearunce—Yellow-gieen  colowrad;  straight; selkdom
scored, nnd with no black ptches ; very like Dwrli bu the leaves
are of o Lighter green colour and are goft and erumple up.
Type—D. .
Bloom—DMuch.
8. 126—40.
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SACCHA-
° Bombay Presidency. W Leather} RUM:
Sugar.
Nodea—In Ny~ Indistinet and dalh. ‘Z‘r"g\irxl‘s
Jand N; - Draly, 1cet dots not very distimet. EXAMINED
Band Ng- Indistinct. '
Herght—5 10 7 feet,
Girth—2" to 2L, ‘
Tuternodes— 33 to 417,
Aertal Rloots—-None, !
Bl s—Emall. )
Dry Leaves—Reman folded. |
De. Lraninw's fualysis— Lot i Fam Lrop 197 ot \1
s g g
Specific grauty at 1575°C 1033 1,004 ]
|
i
!
|
Varirly—Bhurli [ Buzase

11 kere grown—Dumiaon.

General Appeasance—A short yellow-gicen estowred ane ; straight and
of uniform thickne-s ; black patches nficquent; sconng infrequent ,
very ke Mungo ; the canes of these two varicties aie almost in-
distingushable, but the gicen leaves are quute distinet, those of
Blurli are deeper green and not soft and crumpled up like 2 ungo.

Type—B
Bloom—Con:ilerable.
Nodes—Ring N, —Tndst'nct ; drab.
Band Ny—Drab ; green , 100t dots distnet.
Band Ny—Indrstinet ; gray.
Ieight—4 to 6 feet,
Guth—5" to 23",
Inteinodes—33".
Aerial Rools—None,
Dry Leares—Sometimes open out ; sometimes semain folded.

5 fo 1 Farm ©
. D, Leatuer's dnalysis Castor ke oty Coftiocting 1o
Pereentage of suzar £0 uice 1336 1609
o, of glocose in yuice 07 w2
Bpecific gravity at 1597 G, oo . 1,067 1,074
S.126 -40
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82 The dgricultaral

SACCHA- ) R
RUM : Cultrvation of Sagarcane in the
Sugzar.

VARTLTICS Variely—Pansa'bi
OT CANYF ”

IXAMINID. here grown—Behea.

Taxsy'or, General Appearance—~A cane taller thon the Mungs anl Bhuriiwith

which it'is grown; green and yellow-gteen colonted ; ereet ; black
patches frequent.

Type—D, N

Bloom~~Not much.

‘Nodes ~ Ring Ny—Indistimel ; natrow ; eange.
Band Np;—Drab colouted ; 100t dots indistinet
Band N;—Gray.

Ueight ~4 to 6 feot.

Gith—2" to 24,

Internodes—2" to 4",

derial Roots—Common at lower ond,

Buds—Bmall and round.

D1y Leaves—Open out from canc.

Dr. Lieatunr’s dnalysis—

o
8

Tereentage of Juice to cane (. . w3350
Do, of sugar to juice N
Do.  of glucose in jumee v v OlE

Speafic gravity ab 15°5° G, v o w1071

BI, Varely—Khari

Where grown—~Duwmiaon and Bmdwan,

General Appearance—A tall thin, hard, yellow-gicen cane ; somelimes
pinkish coloured, where exposed; at Dumraon, quite stiainht ; at
Burdwén, much bent at upper end 5 frequently wany Llack patches ;
ECOl'll]gS common.

Lype-—D.

Bloom~Much,

Nodes.~Ring N\—Very distinet ; orange coloured.

Band N, —Narraw ; drab ; voot dols indistinet.
Dand N3—Not very distinet.

Height- 6 to 8 foeet.

Girth~2}" to 237,

Internodes—3%” to 5.

- derial Roots~Some.

Buds —Large ; groove very little developed,

i iy Leaves—Open ont partly.

8.126~40.




Ledger,
Lombay Presidency (J. 1" Leathery
e ml:n Tirn P‘np ‘Ihm!’\ an Farm Chy
. aator o Coaed ng Con g

Dy, Lrarnsi’s Jualysis N0t Un0 e
Pereentags of jucc 10 can .. . 6160
D of ezarto e . 100 1513 Gy 180G
Do of gwoc mwa o 071 032 1704 046
Spafegrinay st 135 ¢, . 1LOWE 107 1078 102t

Taricty—Puri

Wleve grown—TBurdnan,
Geacral Apprarance—A cloan yellow or yellow-piesn eane; bia'geht ;
no scoringe.
Lype—D.
Dloori—None.
Nodes—Ring Ny—Tairly distinet ; narrow ; lemon-colou; o,
Band No—Crcam colonted , reot dots distiney,
Band N3—Very distinet ; gray.
Height—1 to 6 fect. '
Girh—2Y",
Suternodes—23”, .
Az ial Roots—Some.
Buds—Small,
N, LeaTare's dealysis—
Pereentage of juice tacare
0, of mar to Jrce
Do, efGurtrcae

T, of gh ose b ju'ce
Speare gravity a8 155y o

Voriely—Dikchrn
Wiere grown—Cav npore ; Shahjahianmy,
Geaeral Aprearance—Yellow-gicen coloyre] s o, |
incline U'ts guow erooled. | e bt piteless
Type—D.
Bloom—A geod deal,
Nodis—Ring I;l::l?::i’lf’t and very brendd; 4, T
Bnm} Ni—~Yellow or gieen eolop g
. minent, ’
Band N;—DBluc-gray.

Jiurs g hresl =

rod duts vers BT

Muchlyy T s e
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|
|
|
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. The Agrvicultural

SACCHA.
RUM:
Sugar.

Cultivation of Sugarcano in the

Vamrcrira
OF caNe
EXANINYD,

Dniri;
Duirn,

Mure.

Height—8 to 10 feet,
T Girth—-2" to 87",

Internodes—41" to 5”,

Aerial Rools—Very frequent and extend along way np the cane; only
at lowet end at Shdhjahinpue. -

D1y Leaves—~Remain folded.

Da. Learurn's dnalysis—
Pereentage of sugar to Juice ...

0. of glucose in juice :
$pecific gravity at 155° C, . e 1,000

Fariely—Dhavl; Dhaur.

Where grown— Cawngore ; Bareilly ; Shahjahinpur,

General Apycarance—Mainly drab coloured, hut tinged with green
at the top and bottom ends; scored longitudinally.

Type—B.

Bloom~—Good deal.

Nodes—Ring Ny—Distinet ; orange eo’owsed or buiek 1ed; frequently

breader at one side than at he other,

Band Na—Dsah or green colowred ; root dots distinet and
ominent,

Band N - Giay calowed.

Height—6 to 8 feet.
Girth—2" to 2}".
Internodes—35" to 67,
Aeiind Roots—Ocea ionally at lower end.
Dry Feares—Remain folded tight,
Dr. Leviee’s dualysis—

Tercentage of su21r 10 ju ceun .

of.glnc0:2 1n juine o 03T
tpecifc graity a8 1357 6 .y

Tariely - Matna.

Where gr nen—Cavnpore and Shiljahdnpur.

General Appearanee - Grean and deab eoloured 5 faiely strainht, but
the tall ones lien1 as the top ; seored loazitadinally’; Llack patehrs
infre-quens.

Type—T ; sometimes C.

Tiloon—Gocd deal.
$.125-40



Bombay Prosidency. (7. W' Leather)

ANodee—Ring Ny—Orange coloured and moderately distinct,
Band N,— Drab ; 100t dots very distinct,
Band Ny—Very indistinct.
Height—7 to 5 foct.
Girth—2" to 2}” at Cawnpore; 2” to 3” at Shahjahdnpur.
Internodes—4” at Cawnpore ; 27 to 3” at Shihjahdnpur
Aerial Roofs — None.
Dry Leaves—Remun folded,
Dr. Lesrner’s dnalysis—

rercentage of sugar to quee

o e 1336
Do, of glucose in juice 057
Speaifie granity at 15'5° €y 1 o 1,067

Varicty—Pansa'bi.
Where ¢ oon—UGorakhpore.
General Appearance—A pale paeen to yellow cane; stiaight; inclincd

to sprout at upper end. This is probably not the same as the
Pansibs grown at Behea,

Blocm—Some.

Hletght—8 fect.

Girth—2¢".

Iaternodes—A41" to 57,

Aerial Roots—None, -
Iy Leaves~TRemain folded.

Variely—Chunt.
Where grown-—DBareilly, Shihjahdnpur,

General Appearance—dostly yellow, with pale-preen; very Ik
f{i{.(ra; but the interncde- are loi)g(r and the ﬁand i\', is)m::cﬁ
arker. .

Type—B.

Bloom—Good deal,

Nodes—Band Ny —Distinet ; blue-gray.
Jleight—4 10 6 or 7 feet. -
Girth—2" to 24", :
Tunfernodes—4" 1o 67,

Aerial Roots—Common at lower end,

8. 126—40,
B 92029
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Gh Tho dgrieultural

SACCHA.
RUM: Cultivation of Sugarcane in the
Bugar.
VAn;l‘ﬂ;I:Es or| Fariciy—Sarauti.
EXANTNED, Where growon—DBéira Banki
Saravr. General Appearance—A white eane ; bluish eoloured b nodes.

Bloom—A little,
Height—3 to"4 feet.
Girth—1%" to 24",
Internodes—21" to 8”.
Aerial Roots—TInfrequent.

Kaswin Pariety—Kaswar. '

Where grown—Dira Banki.,

General Appearance—A blush white coloured eane ; waichs
Bloom—Some.

Height—3 to b feet.

Girth—13" to 24",
Tnternodes—24" to 3”.

Aerial Roofs—None.

Dry Leaves—Remain folded tight,

trrdva. Variety—Kitava

TWLere grown—Shghjahdnpur and Bdra Banki.

General Appearance—A pale yeilow to green cane.

Bloom—Fair amount, especially at nodes.

- Nodes— Almost colourless and smooth,

Tleight—4 feet. .

Girth—2” to 27"

Internodes—a" to 4",

Aerial Roofs—A little at lower end.

An esperiment made by Mr. Rickerrs, Special Manager of Comi cf
IWards' Estates, Bira Banki, on 728 eq. fect gave the following
Tesult, It is equal to an outturn of 2,154 lbs. Gur per acrc
The land was unirrigated allavium, -

Cane o
Jnice e
Gur = e o .
Tercentage of juice to cane e .

Do, of Guriocane o

8. 126—40
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Ledger, 67

" ' SACCHA-
Bombay Presidency. (o W, Leather) RUM:
Sugar,

Faricty —Rehra. \ v u‘.cm&x:s or
Where grown—Gorakhyore, ! ExAMINFD

General Appetrance—A pale yellow cane; inclined to sprout at the’ Lnes,
top end. |

Ricom —Some,

Nodes—Smooth.

Height—5 feet.

Girth - 23"

Internodes—2" to 317,

derial Roots—None,

Iy Leaves—Open out more or less.

]
Tariety—Ra'mwie. RAmwir,
Where grown—Sitdpur, Béra Banki.
General Appearance—A yellow cane with pink patehes; smouth and
straight ; does not sprout.
Bloom—Much.
Nodes—Smeoth, with orange 1ing above then,
Height—1 to 6 feel.
Aurth—11" to 27,
Internodes—3" to 6”
A#ial Roots— Common at lower end
Dry Lea es—Nemain folded,
[P Y SR DA 1T Mossrs, Mane
. a1ds’ E-tates,
. »s taken on =
acre and shows an outtarm of 1821 lbs, Gur pet :J.crc;l
Mr. RiekeTTs’ was en 1,0.9 square fect, and is equal to 2,370
Ibs. Gur per ncie. |
r MuEnISstet Mr. Rickwres' test
vipury P L inkly ‘
1b., the {
Caue bl 500
Juice 420 289
Gur 57 &6 |
*creentaze of jnice to cane 52G 578
Do of tiertoeane 701 sz ,

|
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The Aprienityral

SACCHA.
RUM:
Sugar.

Cultivation of Sugarcane in the

VARIETI™S OF
oave
FXAMINED,

Variet ) —Parrarah,
Where grown—Sitipar.

General Appearance—A straw-yellow to pale-green coloured fane;
fairly straight,

Dloom~—Good deal of pale blus,

Nodes—Dark-green above node.

Buds—~Inclined to sprout.

Height—5 to 6 feet.

Girllh-—24" to 24",

Internodes—3” to 437,

Aersal Roots—None,

D3y Leares—Remain folded tight,

A tost made by Mr, ManTIx, Special Manager of Court cf Wards!
Estates, gave the followmg outturn on } acre, which is equal

to 2,848 Ibs, Qur yer acie.

PARRARAN,

Cano .. .
Juice . e .-

wr
Deyecntage of nice to cave ) .
Do of Gurtocare ., .

Kinwir, Taviefy—Ka'rwie. -

Where growa— Béra Banke,

Genrral Appiasance—A pale-yollow cane; thinner at lower end than
at upper end, 'T'his eanc appears to be similar to Chuns.

Bloom—A good deal.

Nodes—Smooth ; Ring Ny distinet and oranae.yellow eoloured.

Height—3 to 5 feet,

Girth—13" 10 2°,

Internoles—3" to 5. .

terial Rools—Some at lower end.

Dry Ieaves~Rema'n folded tiuht.

Fariety—~Then

Where grown— Shihjohdnpur,

Cerera? dppearance—Ah yollowgesen eare; meeh inviined ta sproat
along its Whole Tength § straipht.

8. 12540
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Ledger. 69
Bombay Presidency. (J. V. Leather,) sﬁ%%[H:A
T Sugar.
Blooxs—None. VARIETILS
Height—+% to 5 feat. o
Girth—3}" to 1%,
Internodes—23%" to 33,
Variety—Funga. Megan

Where grown—DBéra Banhy
General dppearance—A yellow and bright green colowed cane;
straight.
Bloorn—1exrdly any .
Heght—0 to 7 feet.
Girth—13" to 2",
Inlernodes—1" to 6”.

Fariety—Munga.
Where grown—Shshjahinpur.
General dppearance—A bright groen colowred eane ; juchned to grow

crooked It 1s donhtful whether)this is the same variety ss that
called Nunga at Data Bauki,

Type—D,

Bleom—Hardly any.

Height—8 fect.

Girth—2" to 2}”.

Internodes—2%" to 47,

Aeriul Rogts—Common for  of the whole length,

Variety—Ra'lra.

Where grown~Shébjahdnpur,
General Appearance—~Colour almost white,
Type—D.

Blooz—A little.

Nodes—Ring Ny distinet ; yellow.
Height—T7 fect.

Girth—2" to 24",
Intetnodes—23" to 34",

Aetial Roots—None.

Dry Leaves—Remain folded tight.

8. 12640,
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Tie dgricultsral

BACCHA-
RUM:
Sugar.

VAgIuns or
CANT
1XAMINED,

PARRARATL

Kinwtr,

Taws.

Cultivation of Sugareans in the

V{,riety_Parru'rah.

Mhere grown—Sitdpur,

General Appearance—A. straw~yellow fo pale-green colonred Zane;
farly straight,

Dloom—Good deal of pale blue,

Nodes—Dark-green above node,

Buds—Inclmed to sprout.

Hsight—5 to 6 feet.

Girth—23" to 24",

Luternodes—8 to 437 R

Aerial Roots~None.

Dry Leates—~TRemain folded tight.

A test roade by Mr, MarmiX, Special Mansger of Comt ef Wards’
Estates, gave the followmg onttmn on & neie, whieh is equal

to 2,848 lbs, Gur yer acie.

Camo . -

Juze . . oo BT7

4 e . .8

Percentage of juice o care RO 4

Do, of Gurtorave . w83
Variety—Karwie, .

Where grown— Béra Banki,
General dppearance—A pole-yellow cane; thinner 2t lower end than
at upper end. This cane appears to be similar to Chuns.

Bloom~—A good deal.

Nodes—Smooth ; Ring N, distinet and oransa-yellow colowed.
Height—3 to b fect.

Qirth~13" o 2,

Internodes—38” to &7,

Asrial Roots—Some at lower end,

Dry Deaves—Reman folded tisht,

Farelp—Thuen.

Where grown—Shatjahénpur,

Coaeind Appearance—A. yellow-grroen care ; moch inlined ta spront
along its whole Iongth ; straighs,

8. 12540



Ledger.

Bombay Presidoncy. {J. W, Leather)

e e T St R e oty

- -
SACCL
RUM
Bugnr

Bloow—None.
Height—+ to b fost,
Girth—37" to 1%,
Internodis—2%" to 3.

Verety—Tunga.
Where grown—DBéra Baoht

teneral dppearance—A yollow and bright green coloured eane;
straight

Bloom—11ardly any.
Heaght—G6 to 7 feet.
Girth—13" to 2”,
Inlernodes—1” to 67,

Farety~-Munga
Where grown—Shihjahanpur.
General Appearance—A bright groen colowed cane ; inclined to grow !

crooked It 1s doubtful whetherthis is the same variet that |
called Munga at Biaa Bankl. ¥ oo that

Type—D.

Bleom—Hardly any. !
Ietght—6 feot.

Girth—2" to 21",

Internodes—21" to 47,

Aeral Toots—Common for # of the whole length,
Variety—Ra'lra.

Where grown—Shéhjahdnpur,

General Appearance—Colour almdst white,
Type—D.

Bloom~—A little.

Nodes—Ring Ny distinet ; yellow,

Icight—T fect.

- Girth—2" to 24”.

Internodes—24" to 347,
Aerial Roots—None,
Dry Leases—Remain folded tight.

Varrn
OF ca¥x
rraxis

L (P3TR

Messy

Riany



{8 The Agriculteral

SACCHA-
RUM: Cultivation of Sugarcane in the
Sugar.

Vanigins or
cANg
FXAMINED,

PARRARAIL

Rinwrr,

Tnos,

Variety~Parrarah.

Where grown—Sitdpur,

Geaeral Appearance—A straw-yellow to pale-green coloured tane;

faly straight.

Bloom—Good deal of pale blue,

Nodes—~Dark-green above node,

Buds—~TInelined fo sprout.

Halght—35 to G feet.

Girth—-24" to 2§,

Internodes—3" to 43,

Aeriul Roots—None.

Dry Leares—Remain folded tight.

A test wade by Mr, Mantry, Special Manager of Conrt ¢f Wards’
Estates, gave the followmg ouiturn on ,_‘J acre, which is equal
to 2,848 lbs. Qur yer acre.

Cane
Jmse

wr
Fereuntage of fuico o cyre
D, of Gurto rare

Fariely—Ka'rwic, .

Where grown— Bra Banki,

Gernral Appearance—A pateyollow cane; thinner at lower end than
at upper end. PIns canc nppears to Le similar to Chund.

Bloom~~A good deal.

Noles—Smooth ; Ring N, distinet and oranga-yelfow caloured.

Jleight—R to 5 fect.

Girth—13" t0 2.

Internoles—38" to 5.

Aerial Roots—Some at lower end.

Dry Leaves—Rema'n folded tight,

Fariely.—Then

Wkere growen—Shihjahdnpur,

(‘paer! Apprarance—A. yellow-green care; meeh in-fined ta spriu
along its whele length ; straight,

8. 12540,









Al communications regarding Tre Acnicrrrorat Lievorn should
be addressed to the Editor, Dr. Grorce Warr, Reporter on Beonomic
Products to the Government of India, Calcutta,

The objects of this publieation (a3 already stated) arc to gradually
develop and perfect our knowledge of Indian Agricultural and Xicono-
nic questions.  Contributions or corrections and additions will there-
fore o most welcome,

In order to preserve a necessary relation to tho various Departments
of Government, contributions will be classified and numbpred under
certoin Series. Thus, for example, papers on Veterinary subjeets will
Lo registered under the Veterinary Series; those on Foresiry in the
Forest Series. Papers of more direct Agricultural or Indastrial
interest will be grouped ding as the products dealt with belong
to the Vegetable or Animal Kingdom: In a like manner, contribations
on Mireral and Metallic subjects will be registered under tho Mineral
Seriea, )

This eheet and the title-page may be removed when the subject-matter is filed in its
proper place, aceording to the letter and number shown at the hottom of each pages



NOIICE.

Futuro issues of this publication placed under ecither the Special .
Veterinary ” or ¢ Special Forest Series ” will not be inclnded in the
onunl enwmerations  Such papers are printed for Departmertal
urposes. Their unfortunate inclusion in the system of annual number-
3¢ has led recipieats of the orqur.) issues to think thkeir scts
womplete. ) -

The following nnmphlets have ‘already "appeared ay Specnl issues,
2d bave not accordingly been fmmisked to {he public:
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The objects of THE AGRICULTURAL LEDGER are :—

(1} To provide information d with agri _.; or with ic products
in g form which will admut of its ready transfer to ledgers ;

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary)
in all offices cf d in agri 1 subjects th: h India, so that

references to ledger entries made in any report or publication may be readily
utilised in all offices where ledgers are kept ;

(3) To admut of the circulation, in convenient form, of information on any subject
d with 1 3 smic products to officrals or other persons
interested therein;
(3) To 3ecure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic Produets
Vith this 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 Dhctionary, the position it very possibly would accupym future 1ssues
of that work will be assigned to it
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THE
AGRICULTURAL LEDGER.

1898—No. 9.
—r——
GOSSYPIUM SP.
N {EGYPTIAN COTTON,)
[ Dictionary of Economic Products, Vol, IV, G.381.]

EXPERIMENTAL CULTIVATION or EGYPTIAN COTTON
v RADHANPUR,

A Memorandum by MAsoR M, T. LyDE, 1.8 ¢, Administrator, Radhanpur State.

From time to time interest has been aroused in the subject of the EREFATORY
cultivation in India of Egyptian cotton, The several experiments )
which have been carried out in India with Egyptian cotton seed have
ot perhaps on the whole been always favourable in their results,  To

those, however, who have ied th lves in similar op
the following brief account of Egyptian colmn expenmems conducted
in the Radhanpur State is, it is id 1 g to

warrant s publication in ke dgriculiural Ledger. The paper has
been obligingly furnished by Major Lyds, under whose supervision
the wotk was initiated.

The two vaneties of Egyptian cotton’now being esperimented with | zagrya na
are “Zafiri” and “Abassi.” “Zafiri" cotton is named after its dis- | &onun.
coverer, Mr. Zafirl Parachimonas; while the name * Abassi ”is derived
from Wadi Abassi on the east bank of the Blue Nile, or Dar Sennar, a
subdivision of Upper Nubia. Egyptian cotton 1sknownforits good
colour and long staple, and finds a ready outlet on European markets.

Expenmental cultivation of Egyptian vaneties of cotton has been
undertaken at the Government Agricultural Farms during the past

G, 381,
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The Agriciltural

SY )
GOSSYPIUM Experimental Cultivation of

SsP.

EGYPTIAN
CULTIVA-
TION.
Nagpur.

Cawnpur,

Radhaopur,
Quantity of
seed $0WD.

Land how
prepared.

Date of
sowings.

or
rathering.

sult of the
“lcking.

year or two. At Nagpur the quality of the Cairo cotton was pro-
nounced to be excellent and gave a yield of sbout double the value of
the ordinary kinds. So successful was the experiment that large
sowings were made in 1897, and if the resilts are satisfactory there
will be a big demand for Egyptian catton seed.’ Tt is recommended
to be grown asa radf cropand, if necessary, irrigated. -

At Cawnpur the fact was discovered that several varieties of cotton
were capable of yielding successive outturns of fibre and seed if the
plants were, nstead of being cut down at the completion of the first
picking, allowed to stand in the field. Major Lyde, at Radhanpur,
obtained good results by allowing the plants to grow up again from
the shoots after they had been cut down at the termination of the first
crop. It would be very important to show the relative economy of
these two methods.

Eocverian CorroN :—One maund of Egyptian cottan seed of
which ghout thirty pounds were sown was recehved from Bombay,
The seed was sown in a messured acre of land which, although
favourably situated close to Radhanpur Town and at a short distance
from a large tank, was withowt a cultivater In consequence of the
fatd being considered £kbra, a term which in this State sppears to
refer not only to salt lands but slso to impoverished ones. The
land was well ploughed with & cduntry plongh end furrows were
made at a distance of one yard from each other the breadih of the
furrow ncluded, which was abont 10 inches, the depth being the
same. The sowing was commenced on the gth October 1896 eight
or ten seeds beng planted in the ground immediately under one
side of the ridge and 12 to 14 inches apart. The whole was
walered sevorteen times and only the strongest plants teft, The
picking commenced on the yst May 1897 and was completed by the
31stidem, As itis customary in this State to pick cotton with the
husk, the cotton was so picked, and the weight reported by the officisl
who superintended the picking was 806D of kapis with the hu.sks
called here Adlla. This had to be sent 15 miles to the ginning
factory, end on arrival was found 1o weigh orly 68sD. It, there-
fore, remains uncertain whether a portion of it was stolen or whether

N ginn'ER.

it was wrongly weighed in Radhanpur before despatch,  Atany rate
there is no mistake sbout the resalt of the ginning which gave 185{d

G. 381,



Ledger. 3
- SSYPI
Egyphan Cotton in Radhampur, (. T. Lyde) ~ ©O s”.” uM
of cleaned cotton and 322t of seed. In this State cotton 1s E%gﬁ{;‘};"
sown during the rains which ordinanly last from the middle or end c[ﬁ_&v‘.
of June to the middle of September with pethaps a few showers later y
on. Insowing in October I followed & suggestion contamned ma | An opfnton

pamphlet I received from Mr, Tata, a gentleman of Bombay nterested
in cotton and who was good enough to procure the seed for me. In
this pamphlet he pointed out that the proper season for sowmng was
a point yet to be ascertained, and with a view to dec:de this I determined
to leave the cotton shrubs in the ground. I had the shrubs cut
down therefore and manured with town sweepings before the com-
mencement of the rains of 1897 which were very late, the first rain
falling on the 16th of July. On the 13th December 189y the first pick-
ing of the second crop was commenced andup to date the whale
of the cotton has not been picked as there are still pods and a few
flowers on the shrubs,  As, however, I am leaving Radhanpur for a
time I give the result of the experiment up to date. At the first
picking of this second crop the husks were picked with the kapds
and the weight with the husks was 156 which represents not
less than 42l of cleaned cotton. Since then only the kapis has
been picked leaving the husk on the shrubs and up to date 205
of kapfs have been picked beside that picked with the husk, the
same ratio of cleaned cotton to seed as was found to exist by the
result of the experiment of 1896 gives 108% of cleaned cotton,
This then added to the 421 above referred to gives a total of 150D
of cleaned cotton, and, asI have already stated, the pickings have
not been leted. Since the of the ripening of
the pods in 1897, that isto say, since the 2oth of April 1897, no
water has been given. In about a month's time when the pick-
ings have been completed the shrubs will be again cut down and
the ground manured with town sweepings, and 1t 1s believed that the
. plants wil survive the hot weather without being watered and 8gain
bear fruit after the rains, and I am anxious to establish the fact that
# cultvator may, if he is able to rrigate the first sowing, always have,
say, 15 acres of cotton under cultivation and only have to plough
and prepare 5 acres a year, and this would enable him to cultivate
three timesas much Jand for cotton per annum as he does now

season
for sowing,

Second erop.

Date of flest
plcking,

Result of th
picking. ©

Important
fact which

seems
desirable to

establish,

wth, 80 far as the preparation of the ground is concerned, the same

G. 381,
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GOSSYPIUM

sp.

Experimental Cultivation of Egyptian Cotton ja Radhanpnr.

EGYPTIAN
CATTO!

CULTIVA
TION.

Expert’s
opinfon on
this year's

pleking.

General
conelusions.

amount of labour as he at present expends on one-third of the area
or better stilt he will be able to devote more tme and care to the
preparation of the soil for the new crop of five acres which he would
sow yearly, This calculation is based on the assumption that after
the third crop the cotton will deteriorate, but I know of no reason
why this should be the case so long as the land is carefully weeded
and manured. A sample of this year's picking I have submitted
to Mr. Tata, and he has stated as his opinion that “the sample
though not equal tothe ordinary Egyptians, compares favourably with
our best Indian varieties. The quality is fairly good and the staple
longer and stronger than Broach. In value Ibelieve it would fetch
Rig more per candy than good Broach)” I shall request my
to inue the ex and this year to sow an acre

during the rains at the same time as country cotton is ordmarily

sown in this State, and to leave this without water through the follow-

ing hot weather, I shall also request him to sow half an acre with

the seed of this year’s pickings.

From the above experiment the following results may be noted.
The cotton leaves the seed quite clean when 1t is ginned, wheress in
the indigenous varieties a certain portion clings to the seed. On
page 61, section 468 of Vol. 1V. of the Dictionary of Economic
Products of India, the average yield of clesned cotton per acre in
the Bombay Presidency is shown to be 792, the yicld of cleaned
to seed cotton being taken as 30 : 100, whereas the result of my ex-
periment has been to show that the ratio is with Lgyptian cotton
considerably higher, and that the outturn was in 1896, 185ih,
although the year was not particularly favourable and that upto date
the yicld this year may be taken as 150h although the pickings
are not finished and this year the condition of the ordinary cotton
cxopainbad. By maising the plants with the aid of irrigation at first
and then leaving them in the ground there need be no anxiety re-
garding the rsin as there now is, for when the seed is sown yearly if
it cannot be sown either on account of want of, or of excessive ran,
at the proper Gme the crop isa failure, and lastly that cotton when

own as in this experiment is able to resist a considerable quantity
of salt in the land for on the land chosen for this experiment, after
watering, a white efflorescence appears on the surface.

G. 381
G. 1. C. P. 0,—No. 13 R, & A.—1279 9%—2,325 —H. R,




ANl communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr, George Vatt, Reporter on Economic
Products to the Government of India, Calcutta.

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

In order to preserve a necessdry relation to the various Departments
of Government, contributions will be classified and numbered under certan
series. Thus, for example, papers fn Veterinary subjects will be registered
under the Veterinary Series. Those on Forestry in the Forest Series.
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a like manner, contnibutions on Mineral and Metallic
subjects will be registered under the Mineral Series.

This sheet and the title-paye may be removed when the subject-matter is filed 1a its proper place,
zciording to the letter and number shown at the bottom of each page.
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NOTIGE.
—,—

Future issues of this publication placed under either the “ Special
Veterinary ¥ or “Special Forest Serits ” will not be included in the
annual gnumeration. Such papers are p;inted for Departmental purposes.
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recipients of the ordinary issues to think?their sets incomplete.

The following pamphlets have alrcad‘y appeared as Special issues and
have not accordingly been furnished to the public i
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GOSSYPIUM Expesi - .
sp. peritnental Cultivation of Egyptian Cotton in Radhanpar,

EEX,?-}'&?{N amount of 1'abour as he at present expends on one-third of the area

cyLTiva. or beuex: still he will be able to devote more time and care to the
preparation of the soll for the new crop of five acres which he would
sow yearly. This calculation is based on the assumption that after
the third crop the cotton will deteriorate, but I know, of no reason

oExbert's | why this should be the case so long as the land is carefully weeded

‘p}:ﬁ;‘;{' s} and manured. A sample of this year's picking 1 have submitted
to Mr, Tata, and he has stated as his opinion that *the sample
though not equal to the ordinary Egyptians, compares favourably with
our best Indian varieties. The quahity is fairly good 2nd the staple
longer and stronger than Broach., In value Ibelieve it would fetch
Rig more per candy than good Broach” Y shall request my

to inue the exp and this year to sow an acre
duting the rains at the same time as country cotton is ordinarily
sown in this State, and to leave this without water through the follow-
ing hot weather, I shall also request hum to zow half an acre with
the seed of this year’s pickings.
General From the above experiment the following results may be noted.
eonclusions.

The cotton leaves the seed quite clean when it is ginned, whereas in
the indigenous varietes a certain portion clings to the seed. On
page 61, section 468 of Vol IV. of the Dictionary of Leonomic
Products of India, the average yield of cleaned cotton per acre in
the Bombay Presidency is shown to be 79'2], the yield of cleaned
to seed cotton being taken as 30 : 100, whereas the result of my ex-
periment has been to show that the fatio is with Egyptian cotton
considerably higher, and that the outturn was in 1896, 185{D,
although the jear was not particularly favourable end that upto date
the yield this year may be tahen as 150D although the pickings
are not Snished and this year the condition of the ordinary coton
crops is bad. By raising the plants with the aid of imgation at first
and then leaving them in the ground there need be no anviety re-
garding the rsin as there now is, for when the seed Is sown yearly if
it cannot be sown either on account of want of, or of excessive rain,
at the proper time the crop isa failure, and lastly that cotton when
grown s in this experiment is able 10 resist a considerable quantity
of salt in the land for on the land chosen for this eperiment, after

watering, & white efflorescence appears on the satface,

G. 381.
G. 1. C. P, 0.—No. 142 R. & A.—13%9 93=23235—H. R,



All communications regardnig THE AGRICULTURAL LEDGCR 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 Agnicultural and Economic
questions. Contributions or corrections and additions will therefore be
most welcome,

In order to preserve a necessdry relation to the various Departments
of Government, contributions will be classified and nembered under certain
senies, Thus, for example, papers bn Veterinary subjects will be registered
under the Vetermnary Series. Those on Forestry in the Forest Serics,
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom, In a like manner, contributions on Mineral and

Metalli
subjects will be registered under the Mineral Serjes, Hetallic
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NOTICE.
——

Future issues of this publication placed under either the ' Special
Veterinary ” or “Special Forest Serits ™ will not be included in the
annual enumeration, Such papersare printed for Departmental purposes.
Their unfortunate inclusion in the systfm of annual numbering has led
recipients of the ordinary issues to think®their sets incomplete.

The following pamphlets have already appeared as Special issues and
have not accordingly been furnished to the public :—

1894, . . . + : Nos. 8 9, 10, 11, 13 and 15,
1896. . . . . f No. 8,
s






