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THE INTRODUCTION OF IMPROVEMENTS INTO
INDIAN AGRICULTURE.

By D. CLOUSTON, n.se,

Deputy Divector of dyricnlture, Central Provinces and Berar,

Goverssest has organized during the past few years a strong
department for the scientitic investigation of Indian agriculture,
with the object of ascertaining the lines upon which improve-
ment is practicable, A staff off specialists, highly trained in the
agricultural sciences, i< emploved both in the Imperial and
Provineial departments, whose research and experimental work
have already shown that many important improvements can be
effected.  These results are  placed before the public in  the
reports and  other publications issued from time to ume, but
such literature fails to rveach the mass of Indian cultivators.
It ix, therefore, an essential funetion of the department, no
less important than scientific investigaticn, to devise methods
whereby experimental results of proved value can be introduced
into ordinary farming practice by the Indian cultivator, The
methods to be  employed in bringing experimental work of
proved value to the netice of the cultivator, so as to secure
its adoption in ordinary farming practiee, will necessarily vary
- different parts of India in accordance  with the varying
local conditions, such as the svstem of land tenure, the standard
of f'm-ming attained by the cultivators, the social condition
of the rural community and the like. It may be of interest
to give an account of the methods that have been tried in the
Central Provinees, and of the lessons learut from the successes

and failures that have resulted.
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In the Central Provinees the villages are held by landowners,
whose proprietorship is clearly recognized, though their vights of
ownership are subject to the right< of occupaney of their tenants.
Both proprietor and tenant are given security of tenure in the
land, with the object of encouraging each to make the best
possible use of it.  This system has given a number of village
proprietors who often cultivate large home-farms—intelligent
tarmers, who ave willing to test improved methods and to lay out
substantial capital sams, if they wre convinced that an adequate
return is likely to be securcd.  Amongst the tenantry there is
also a sprinkling of men who cultivate large holdings and emplov
large capital : and such men are even more numerous in the rich
provinee of Berar, where the ryotieuri system of tenure prevails.
The difficalties in introducing improvements are, theretore, uot
0 great as in a tract where the land is parcelled out into minute
holdings, and where the capital at the disposal of each holder is
extremely limited, for there are numbers of cultivitors ready to
expend some hundreds of rupees upon a new impleament, an
improved method of cultivation or the like, provided they e
convinced that the outlay will give a substantial return. The
standard of farming attained in different parts of these Provinees
varies eonsiderably, but it is on the whole inferior to that of
most other parts of India, =0 that there ix much more scope tor
improvement than in provinces where cultivation has already
reached a high level. In the Central Provinces, as a rule, land
is plentiful and intensive cultivation is hut little practised : in
Berar, on the other hand, the great boom in the cotton trade has
enormously increased the demand for land, with the result that
urazing arcas have heen curtailed and the standard of cultivation
has reached a much higher level.  Good caltivators are found, as
exceptions, among all the differcnt castes.  The best cultivators
are the hercditary cultivating eastes such as Knnbis, Powars and
Lodhis,  Contrasted with these may be mentioned such castes
as (onds and Chawmars. The former live a contented but un-
enterprising life in the hilly jungle tracts of poor soil. Satisfied
with a low standard of comfort, they are for‘the present so
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inaceessible and primitive, ax to be altogether outside the sphere
of the department’s influence.  The Chamars, who form the bulk
of the cultivators in the Chhattisgarh rice country, though
inferior cultivators, enjoy a lazy and stoical content which is
opposed to everything an agricultural department ean teach in
the way of progress.  Contrasted with these agam may be
mentioned  the educated Brahneo enltivator of Berar who, after
having miule his fortune ar o profession or trade, has purchased
land on which he 15 anxions to experinent with anything from
tree cottons to steam ploughs. The kind of improvements
necessary, and  the dines 1o he followed in introducing them
amony eultivators. ean only be satistactorily determined after
studving all these conditions ax they obtain in the ditferent tracts.
In the more backward parts 1t is often some means of demon-
strating better tillage wethods that has to be considered ; the
Chliattisgarhi, for instance, has vet to learn the very elements of
his art. e to cultivate hix land properly. to conserve the
manure already at his disposal. and to s<ow his erops etticiently.
In more advanced tracts, on the other hand, what is necessary is
to organize a system of seed favnus from which supplies of  pure
and Improved seed can he obtained. to introduce new and
miproved varieties of sceds, to teach definite but simple methods
of preventing and rvemedying inseet pests and of supplementing
the present supply of manure.  Every schme for demonstrating
the results of experimental work to the ordinary cultivator must,
then, be based on a knowledge of the different tracts and of the
people and their needs.

Wherever possible, our teaching should be in the concrete.
This can best be done hy means of demonstration farms.  On
these farms wany experimental results of proved value can be
demonstrated on a practical seale, so as to secure their application
to the general practice of farmers.  Experimental work should
never be attempted on these farms: first experiment, and then
demonstrate the results ift they are of any practical value, should
be the rule.  To do this effectively, an experiment station has
been located in each well-defined agricultural tract, and the
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experimental progranmme is based on a knowledge of the
agricultural requirements of the tract which it represents.  The
demonstration farm has an entively different purpose. and serves
as an object-lesson to induce the ordinary eultivator to incorporate
into his farm practice the teaching of the station.  No ditticulty
has been found in indueing a cultivator to lend a suitable piece of
land.  This <hould not be larger than the purpose demands and
which the assistant in charge ean efficiently manage : a siall area
carefully cultivated is mueh better than a larger area inetliciently
managed.  In some cases, with a thoroughly keen and etticient
cultivator, it is safe to rely upon him to supply the bulloeks.
labour and other requirements, but in most cases it is much
better for the assistunt to he as ndependent as possible of loeal
assistanee and to supply him with his own bullocks and imple-
ments, and with funds to employ the requisite labour 3 othegwise
the demonstration plot is apt to be neglected by the cultivator
until the rest of his land Las received his attention.  Aw
agreement 1s made with the cultivator for the use of his land,
either by payment of a rent or by a share of the produee
Several demonstration farms started in these Provinees have
failed to answer the purpose for which they were intended.  In
some cases they have failed, as they tried to demonstrate what
remained to be proved, v, that cotton and juar can be profit
ably grown in the rice tract. In other cases the failure was due
to bad management. the assistant in charge having insufficient
practical experience of cultivation, even if possessed of fair
theoretical knowledge. This is the greatest diffieulty that the
department has to cope with at the present time : assistants are
employed who have not heen brought up on the land, and who
are not, therefore, in sympathy with their work. Fven when -
supervised by more highly qualificd men, their work is not
always satisfactory, for, not knowing when the simple cultural
operations arc properly performed, their supervision is futile.
In the past, for lack of sufficient supervision, these men have
been left to do things on their own initiative, and the result has
been that under their management demonstration farms have
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sometimes failed in their purpose owing to a small mistake in
practical working.  No assistant should be given a demonstration
farm until it is certain that he has a thorough practical knowledge
of the work entrusted to him.  With more careful sapervision
anidl reliable experimental results to work upon, the demonstra-
tion farms started in Chhattisgarh last year proved successfal.
The vhjects aimed at were (1) to substitute the system of
transplanting paddy for the present broadeast sowings, (2) to
iniduce cultivators to utilize to the best advantage the irrigation
water lately made available by the construction of Goverment
reservoirs, (3) to grow a sccond erop after carly and medium
paldy, and (4) to demonstrate the method of eradicating kans
grass by means of Ransonme’s turnwrest plough. A distinet
measure of success has been achieved, and the malguzars and
cultivators concerned, who at frst were apathetic, are uow most
anxious that these tarms should be continued in their villages
for another year, so that they may learn still more ot the new
methods beine taught by the agricultural department,  whilst
applications have been veecived from several villages to start
similar fums, The department has thus gained their confidence
in its desive to benefit them and in its power to do so. The
ontturns of paddy from the transplanted fields ot the demonstra-
tion farmx and from .the adjoining ficlds of the cultivators, sown

.
hroadeast, are shown below @ -

Outturn of paddy i fbse per avre,

Tomspianted by, Broadeasted by

the Department cultivators,
EREH 2420
Jageahwar Farm %‘)llul’ N(’;{i\
Jawaibamiha Farm ‘l,,:;“ e
Kholar Farm 20 e

lven this large increase due to transplanting does not fairly

represent the total value o -t
also followed onr example and  irrigated

I this demonstration work to the
cultivators, for they i .
their paddy for the first time this year. The cultivators of the
villages concerned have thoroughly upprccmted the value of these



4 AGRICTLTURAL JOURNAL UF INDIA, (1, .

farms, and the agricultural department has risen considerably
in their estimation, so that this vear we confidently hope that
hundreds of acres will be trausplanted where transplanting was
unknown before. and this in a tract where the cultivators are
notably lazy and slow to adopt improvenments. They have
already  tollowed our examp o i transplanting small aveas and
in irrigating their wheat.  The <uceess of these farms was due
to the fact that the scheme was carcfullv devised and the work
efhiciently supervised by a thoroughly praetical superitendent
under proper control. The results obtained appeal all the more
to the cultivitors, secing that the manure and implement<c with
the exeeption of the turnwrest plough wsed for eradicating fons,
were exactly the same as those used by themselves, w0 that the
results are due to one varving factor incael cise,

Seead tirms anl seed seletion forn o part ot the work of the
agl'iclll[lll‘nl l[v[ull‘tm'-nt which l'r.nlilv\' recominends aelt 1o the
cultivator. The cottan ~eed tarnis established i these Provinees
have been suceessful.  The cultividors recognize the alvantay
of using good seed, and e o have alveady started o unitate
the serd farms in giving more attention to the cultivation: of th
plot intended for seedl torhe <pacin of the plants, to the <wleetion
of the seed and to the ~_(iuuih;_: of the cotton, T]h'}' shiow, too, o
preterines for certatn strains of <eed. Ty one case the }lruln‘ivh-l
has taken nto Lis recular cmiploy the assistant whe was 1
charge of the seed B Afer two or three years” caretul
supervision: it will b possible to withdraw the agrienltural
assistants i charge of these farins, wnd 1o Jeave the owners to
matage then as private <eed fanos, The departinent will still
eontinue to supply the owners with selected seal for eacl year
sowitg and to givee them the benetit of it adviee. The owners
will be made to feel that they and the department are working
in co-operation for the common weal. They will be requested to
mspeet the experimental stations from time o time and to ses
the whole scheme of sevd selection soried on at these contres,
while officers of the department will inspect and advise them in
the management of their seed fanns. In the course of a few
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vrears 1t is not too mueh to expeet that i these Provinees there
will b several private seed farms where pure and improved cotton
woed ean be obtained, and where, too, the use of new manures
and new vardeties of cotton tested at the experiment stations can
e demonstrated to neighbouring cultivators,

The seerienltural stations themselves also serve the purpose
of demonstrating to the rvots of the tract expertmental work of
proved value, including the use of ingroved agriewiaral machin-
crve The usefuliess o acstion ine this respeet depends very
farerely on the superintendent in chisrge. A practical man. who
shows tretand svimpathy inoweleoming visitors, will induee wany
toeonpe o the station X visitor cenerally vomes with the mten:
tione off seving one partienlas experiments or it may beoone
p:n'!in'ul'n' wechine o owhieh T ds nterested, Tt i= advisadle,
therefore, to caneentente s attentton on the results ol one o)
two expreriments e whivh he s ctally interested. vathor than
to eontound Bim by attenspting o explain all the Tiees o work
iprogress. I as aomender of one o e Distrier: Agricultural
,\\-\uu‘i,‘niun\_ I]w h:h lnm-n erptraste || \\‘i!}) one ot the l‘wnln-l'd(i\"'
expetitents being caretod ont by bis assocztion, e s inious
o eomipare the results ot the station withe has ow, and T will
dten deelare with some degee of [rl'ilﬁv- that the crop at the
station falls short of fus own This department always holds the
Yl»t‘l‘li(]:_j.\ ot the Phstriet .\j_‘lin‘llillll-t] Ascetation at the stattous
m e cise of distriet~ in which stations have beon established,
I othier distriets, such tice T~ will B Lield o asuitable denion
Srtion or secd tirm, whenever iis availavle. When the iectings
wre hedd at the stations, arrapgements are nade to work suttalle
forerae agriendtural uachinery and plements, The members
el shown stel of the experimental series as are lihely to b of
s edueational value to them At other tmes leading eultiva-
s who Jave heen payving special attention to one partiealar erop
o manre, are ashed to visit the station io compare their results
with those obtained there, By paving aitention to such points as
Pose, mteh ean be done to make an agrieultural station popular.

and to rouse the interest of the better cluss of cultivators i its work.



96 AGRICULTURAL JOURNAL OF INDIA, [TIL, u

A Cattle-breeding Farm run by the Agricultural Department
can also be made a most usetul object-lesson in the improvement
of a breed by selection.  The cultivator recognizes that the scheme
for the improvement of his animals isx based on the same prineipls
as that tor the tmprovement of his seed, and that in each ease the
alin is to produce the best of its kind.  The work of the Nagpur
Cattle-breeding Farm ix duly apprecated, and the demand for the
loan of bulls far exceeds the supply available for distribution. Oy
the other hand. the Hoshangabad Cattle-breeding Farm has not
heen so suceesstul, hecause the stoek is not of the best quality and of
the exact stamp desired by the ealtivators. Tt wasstarted withour
sutheient enquiry into the local conditions and without sutlicient
etfort to secure the right tvpe ot aninad. Relicious sentiment, com
bined with a knowledire of the faet that his eatthe are deteriorating
i quality. indaees the rvot of the Central Provinees to look with
favour on any schene that makes for the improvement of his stock,

The demand tor agrieulturad assistints as managers of Court
of Wards estates atfords another opporvtunity of bringing the
restilts of the experinental work of the stations to the notie:
of cultivators. But as mothe case of demonstration faris, ita-
essential to frame acomplete scheme for sueh work, whieh the
manager  <hould ot be allowed  to exeend, to decrde whin
improved methods of tillace, what manures, what se e of sid
<eleetion and the ike <hoadd e permitted with dae regard to the
loeal conditions, Hire, :1::(5!1. the dreat tli”i«'lllt)‘ 15 to secend
eompetent candidates for such postss T some vases the mani
qers *‘lll[)li*"“f")l' steh entates |v.\' thi~ «I--p;u'tmrm havie pru\"""
unsatisfactory, bheing nnpractical, lacking in initintive and ther
fore incalmmf' of performing satistactortly  the duties of
independent charge. Their one idea s conerally to mitate the
experiment stations, partienlarly i purehasing foreign agrieu!
tural machimery at an extravamnt cost. They lack the money
making instinet of the true farmer. In futore this departmen
will supervise the work of all its assistants thus employed, an
advise them to follow the t(-;u»})ing of the stations 'llll.\' ns far o~

it is applicable to estates ran on eommereisl lines:
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By exhibiting agricultural machinery and farm produets at
Jws, fairs and exhibitions, the work of the department can be
hrought to the notice of & laree body of cultivators who are not
otherwize aceessible, By eombining  popular lectures on the
exhibits with practical demonstrations of each. much good work
ean b done. This requires to he avranaied on asystematie plan in
order to secure that the exhibitsand Ieetures are suited to the tract
wrved by the show, The exhibits of farin produee should be neatly
arranged in sufliciently large quantities to allow of their being
handled by interested parties Tt must always be remembered
that mne-tenths of the enltiviators never read, and that their
minds are et trained 1o assmilate abstraet ideas. They are
children of naturee, and as such get all their impressions from the
canerete,  The exhibits <honld, therefore, be arranged o as to
he an intelivible and instractive lesson to the ordinary illiterate
vl The heeturer <honld, therefore, ey with hime a sall
ravelling museuns of  exhibits o llusteate his lecture, This
departinent has started on these Tines to prepare lectores and
exhibits <uitable for the shitfbrent tracts. The more important
Jiows and faies of eael traet will e futaee be attended by the
<uperintendent of the station of that traet. o by same higher
aflieial. The superintendent will be supplicd from head-quarters
with a copy of the leetures that are to be delivered and the
necessary musedin of - exhibits to Wostrate the <ame. In the
cotton traet the latter meludes bolls of the different varteties of
cotton reeommenided for the tract mounted on eardboard together
Swith those of the varietios already grown oeallv ; on a second
Gieet the dint ix mounted sooas o <show thewr relative lengths
on athird s shown the lite hi\!lll'_\' of the ~tem horer and an
wtual plant killed by the same with the help of whieh the
betarer will explaim the remedies and methads of prevention.
Cottemy bolloworm and eotton wilt disease arve stimilarly illustrated.
The artificial manures reeommended for eotton are also exhibited
4}4»]]: with I)“g,\« of uneleanvd cotton to show the relative outturns
chummanured land and land to whieh these fertilizers have heen

anplind. At exhibitions the exhibits would be more  varied
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and on a much larger scale. and wany of the experiments that
have given useful results at the stations can she graphically
illustrated there by pot cultures.,

Certain kinds of demoustration work can be etfectively
carried out by means of an itinerary statt, Here, avain, the work
i almost sure to prove tutile unless precautions be taken to
employ the right class of men tor the work and to make all the
arrangements betorchand, by fixing detinite contres and definit
dates for the demonstrations and by securing the asststanee of
the District Otlicer in ntimating the sne to the caltivators,
Good work has been done on these lines by detonstrating the
method of pickling juar to prevent <ot The assistants deliver
short addvesses at eael centre, i which they explain the advae
tage of using this fungictde,and then procecd to give o praetiead
demonstration of the method of applving it the seed. Several
cultivators are thoroughly taughe the process o are then given
fren of cost suthepnt copper *lllph;t!v l'rlillil'ml to [vil'l\'lv the
quantity of juar secd which cach intends to sow Abouat 5 ewts
of copper sulphate were siven out in this way last vear or sutli
cint to pickle about 200000 e of seed, The department has
sucees~tully demonstrated this provess for ~everal sear, and -
advantases have beoen so by reeosmized that 1t Lis beeann:
recular practioe 1ncertatn parts of the jriar traet Sueeessii!
work on shiotlar inea fus beens done by sendinee assistants on ton
with ~elected new machines and iruplenients, which we beliey
to be suttable For the tract, Here adso i s Heeessigy bn frame
detimte programane with fixed contres, suel as lwrge villags -
where bagars are hellowhere the assdatant van stay and work he
machiies tor sonpe days, rather thine wander abont te e
village cach dayv. Tnothis way aconsiderable detnand has arisen te
soine useful machines, sueh as winnowers aml todder-cutter
A register of purchasers should be maintaived, and the depegs
ment should ascertain from time to e whether the machie:
i~ working satisfactorily and <houlid assist i effecting any nee
gacy repiar-. Failure has resalted i some eases, where the

purchaser has ot kuown how to work the machine properly, apd
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¢ ix now the practice to try and induce a purchaser to send a
et to the ;l;_:l'it'llltllrn] station to b t:\u;:hl the ]Dl‘i\('(il':(l \\'nl‘kinj_f
{4 the illnp]rlnvnls that he desiies to ])lll‘(_-}|;|~t'. Thix ix Verv
peeessary i the case of foreign ploushs, whicls e sometinges
J41 H=cless non \'i“w_fr, ot heciuse the ||]Hl|j_f]1 i~ lll]»llit;ﬂ»l(‘_
bt beeause the {)lll'l'}l:lﬂ‘l‘ has not lv:tl'nl the frroper nicthod of
workine ot

The sehod e should, tosone extent at least be the
poeniis of bringing the vouny wned e tovel wath pature, wud
af ronsing his interestU i plant crowth. Nete studies shoald
i ndammental pat b the cdueaion of every ehihd soas o
taeh L tochacrve closelv it poson aecurately rons data
-_-:m:..l l.‘\‘ ohservition, Nature ~llh|_\' |»li1;j_~ the ehibt face 1o
See with veal thinges, and tends i this case togive s wind an
itetivent bent towands cultivation soed for e asshmilation,
Faer, of <iehe usetul scientitic work s the <tathons JIAY e ot
b dos b practioe. s the siee ssof the =eti «inl~«|:n|~
very ey on thee teaclions i chirzes they soe pat threugh
a < months’ course o the Acrienlona] Collowes where they
ae taneht the vuding nes ot theon tiead sgneadtare e the cliss
ooy atd o tia X;l:l\lll‘ Foaonn, ~uthvient to cnadde them to
foh e llicenth de e ultneal lossons medluded 1 the
Sl Bosnders Tie svstenn of 0 lomentary taeal cduention
Las Cimest e tant b o e e of azviendtural e
Iy crent,

Nnportan depa e was Midsde SV Vo s o by starting
o orhe Nagpur Acnienltieal Colloce cen Vodts course 1 plie
Bl agie nltwre for tramming Uhe sens of oo The teaching
oaiven n the vermmeulan sl s alimest wiolly practical work
e B witly a winimun eof leetures and hook-works At
e intaet it was fonnd vory diflivnlt o attaet ti richt staup
“Uetudent, althoushy seliolarships were ey wiven by the Distriet
Conneils, Some of the students were the sons of petty traders
o cttieials whe had ailed in other attempts toocarnsa ivelihood,
Ve i e eonneetion with, or diking for the dande Tut whe

hoped ultimately o get some employment and at least to be
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supported in the meantime by scholarships. The nportance of
a careful seleetion of the students cannot be over-estimated, A
few sons of cultivators were attracted with a real desire to e
something connected with their protesaon, and in such case
some measure of suceess has been secured, as wis shown by
enquiry into the work that they were doimg o theie villag
after they had left the College.  One important Jesson learn
is, that it is most desirable to try il keep in touch with 1l
students atter they have finished their course, to enconrage then:
to write and explain what they are teving, to wlvise them upo
any ditheultes that they experience, and to visit them i ther
homes when occaston ofters.  Some are the Keenest wenihers o
their District Aerteultural Association,

By pvrsnnul ttereourse between officers of the departinen:
and leading cultivators, much can be done to imerease their o
fidence in the departient and their interest in the work ol tie
stations. Requests tor intormation and sudviee shonld be cneouragnes,
in every possible way, tor amidst much chatt there i< often
httle good wrain. Evervtlnng possible should e done, aisos
[ District Otlicers 1 cu-o it with th llu'l»‘u'tllh'lll in CATTVIL
out its demotstration work in the districts. It the departmen
i~ dotng s duty. thers will beoa o amount of anotlici
correspondence between ats officers amd enltiveoors and 1
dhstriet staft

The tormation of agricutural associations has proved ao e
wsetul moans of j_'b.'[lillj_' the best elass of eultivators to o aprerat
with the department. In the Central Proviness the distries-
the hest umt for whieh to form an assocttion,  Each distne?
should have its own association, the wembers of which sheid
be- the leading cultivators, and a few Government otticers who o
keen on agrieultural nmprovement, the Distriet Offiecr bo
President.  In forming sneh an wssocintion, considerable disone
tion 1= necessary in order to seeure as members the rrght toge
of men from among the enltivating elass. The men selecnid
should be cultivators who  take an intelligent interest in supt

vising their own cultivation and who e willing to underth
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pruaal tests of sugrested improvements. They should be men
£ sutticient intelligence to understand simple instructions and to
sary them outs The namber of mewbers should not be large,
it each should beoa willing worker and not merely a talker.
[he Distriet Agrienltural Associations started e these Provinees
m AXELULEIESIGA have 1o nost ciases giede ~:lti~f':l<'t«)l"\' progress.
Amonee the mebers will be found the most progressive farmers
i each distriet, vien who are anxious to learn and 1o experiment.
The meetings, whivh are held twice a0 vear o suit the by
anl ol seasans, are attended by the Dueetor or ane of the
Deputy Direetars of Nariendture The venlts of the past
cesm s tests are diseussed cund o prodraine ;n‘r:mgml tor the
gt season’s work A othieer of e Aceieadturad Department
wsually delivers an address desenbing sael experimental work
of the stations ax may be of same pretieal wse ta the members,
The memibers are asked too give their own expertence on the
particular subjeet dealt with Now ninures and new varieties
o ~eed recamnmended by the stations are distributed free ot
ant o the mewdbers willing 1o Gt then, and - they ape
rrepitested to report the results obtained at the next meeting of
Hiir association. o faethitate the writing 4 this report, foris
are turnished, o which the member enters his abservation as to
the crowth and vield of cael variety tested, the erease dae to
the manures aned the like, Beatlets written in the vernaculars,
siving direetions as to how the nenure is to b applied and how
T erow the crop that is to hee h‘\h'l], are also 4“.\!!‘“'!11(1]. Th(‘
tietbers then earry ont these experiments i ther several
dlluzes, This kind of co-operative work has not vet had thne to
produee restlts of mueh value, it we believe that 1t may prove
st yseful as o means of dc-num.\ll‘:\tin;{ 1o the more backward
eltivators the tse of new niethods, wew varieties of seed and
e manres ; and the plots on which they wre suecessful, in the
s of trials with a new variety. may well hecome centres tal
the distribution of the seed to neighbouring cultivators. Indeed,
the District Agricultural Associations have proved to be much
e best means of distributing new and selected seed  which
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generally receivesa fair trial by the members. An instanee
successtul work in this Tine ix the introduction of the variety o
early ripening v grown in the south of the Provinees to tl,
northern districts, as it escapes the frost which sometimes enuse
great loss to the Jate ripening variety locally grown, Sel
distribution ha< largely inereased of Lite, and there i Targe anl
increasing demand by cultivators for improved senls which 1,
departinent is endeavonriug to meet,

An agrieultural paper published e the vertsenlar can b
made amest asefid method of disseminating anens its reador
important  expertmental results obtaneal at the stations T
should be up to dates thoronghly practieal oel shonld deal wie
thee tmmeediate needs and interesas o the calnvaeor B shoals
contaln ;mlrllhll' ~tatements of the work of the statton, wit
directions to enable eultivictors ft)s}»l_‘.‘ them i then }»l'm'lim
work on the farnis. Purely sclentitie articles should never fin
i ])l:u'e‘ s prages, tor the caltivator does oot amderstand the
I editing suehacpaper for distriburion among caltivnors, 1
translation froms Boglish inte rhe vervaenlar voguires o ©
earefully ades TE the work s Tttt cman who has oot b
hrowght ap on the Tand, e often fals to wive the msanng of 1
mtormation which you wish to convey and, Deing jonorant
[l :L;_{l'iv!lltln‘:l] tertns, b vets ovaer the «1iHi(-mt_\' to his owe
satisfaction by o free use of Sanskrit which i< unintelliable o
the villagers The Tangwge must be that o the prople s e
of the conrt, Sueh a paper can also b pde a0 most nee
mediung for advertising improved <trains of sed, :l_;'ris'llhlll»l?
nnu*hil)rl"\' and other things for <ale at the stations; while b
mtroducing s v gquery and answer 7 oeclumn the readers o
sneouraged to ask the departnont for adsier which, when given
tis way, often saves the tronble of having to reply m the saoe
strain to several ditfrent individuals. The Ngriealtuead Gagoot
published monthly i Himdie Marathi anl Eoglish o thes
Provinees, has bien a deeided siecess, There are already 2,00
subsertbers, but this s no measure of the cirenlation of 1t

contents as, in villages in whieh only one Gazette' i roceived. 1
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i the common prectice for the Pawddt of the saume to read it
Adod to s fellows, With the ereising number of POTsanS
tareht toread and write, there isa areat dearth of l‘v;uling matter
i the villages so thatao monthly magazine i< real boon to nany.

These in hriet are the stle\ that e ln-in;_f taken to vet the
peattfts of thee stations” wark meorporated into the cencral farm
practice of the cultivator, What i regquired ot present s steady
work on these ines, perteeting them froms tine t, e i aecord-
ance with the dictate~ of o fuller pertenee, The work s vet
i its ity and e ditheultios in the way ot rapid procress are
crvitt owing to the paneity and jnethic nev ol st of the existing
:l‘_{li(’ll“lll'-‘ll AssIstint< The lu«Hn'r prrospicets that e THow l»ﬂ'«q'u]
toomen entering the departiment should atter e ol the right
type wheo havine heen Toneli up en the land, undier<taned the
nevds of the cultivator aned how to neet 1l micoand who, njope-

over, intherit as by fnstinet @ senae of e digniey of T,



THE SUGARCANE BORERS OF BEHAR.*

By M. MACKENZIE,
Sripnr, Hathes |
AND
H. MAXWELL LEFROY, wa., Frs, rzs,
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[xtropUeTORY,

Cave-urowiyg as anindustry has asswned great proportions
i Behar during the past two o three vears and has evidenthy
come to stay Tt is therefore of areat inportanee that growers
should kuow what pestsattack sugareane and how best to comba
their depredations.  Unfortunately, very hotle has been <ot
known on the subjeet. it being one to whicli appar-utly oo Tid
tine has been devoted. Tt is hoped that the following remarks
will have the etbeet of inducing others who are interested i ean
vrowing to ake further investications

It is proposed in this paper prineipally to cive the resuft o
certain observations of Cane Moth Bovers in the Distriet of Sare.
with notes of their occurrence e Tichiat. The term - Mothbore
s used to denote a eaterpillar which hore< i the tissues of tle
cane plant and which eventually becomes wmoth - For the <aibe
of convenienee these insects are here separared into theee differenst
types, dt:n’('l‘i!)ti\‘r: ol their methods of Jl’TiM'kin_{ Clpes, e
Plate XX1. They are - —

1. Shoot-borers, these which enter the cane by tunnellicz

downwards through the shoot or terminal bud

P Uhe sreater part of thisartieie e the work of Me. Mackenrw, eagueially the acconn!
the White Borer aml the tireen Borer. 1 hiave added the resnite of my work at Pasa !
v
have prepared the illustrativoe. —H, M1
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2, Hitlo'»lmrrl's, those whiceh enter the cane at the side.,

3. RuuLlu'l'l'l'S. those whieh bore it the ronts of the Citige,

I SHOOT-BORERS.

Under this elassitivation are two anaths, the Whire Maoth
.(',\'«'[r/m/:/m.:/:z ’l”l‘/..’/""), the Blaek S[N-Ih%l Moth (N, //«ll:ztl.\“}_/lﬂ'l).
Both are escentiallv white moths (Pl XN Fios 2 o 16}, bt the
Baeter Tas s st ] Blaek speck oncach forewig The fand end of
e bod v s formeed vttt of e whivh is e i the fende
ninth, aned ascither Tt eoloared, ar e vater hides are ted, the
miner butt The White Moth i niach wore numerons and does
el morve dianacee thay dne Black Spetted Mathe The Tatter i~
not s serions pestin Bl Bk the o which there does creat
datage v snzareanc Dy s seasons, favowabde o the deved
opreent ot this jusect, 1 s probable thar at Jeast =0 per eent,
vl the cane eropis atbeeted bt The cane, when atheetod, ceases
togron, Thee vesult s wsnadlv <o werions that the cultivator
should at anee adopt vemedinl mesureos Dithe cise of et
particnlar postss when a ticld s Badlv attacked, e cane has a
woneral appearaner of drying aprewiig to the top sheats, whieh
are the Iml'li«nh attached ‘l'\‘ the thisect, ]M\ili;_* '|Uit~- withered,
forming what i~ known accdead heants ™ T dead heart ™ or
\\iilll'l‘ml <hoot - [-ll”-'ll ot }l}‘ the Band, 1018 found (|ni!t' rotted
and hias o most otfensive sl 10 Toked st carefully, 1nost
;lx'nh;lhl_\' A munber of IERY ~mall mavgots, the lana of a very
sl s may be oseen i the rotted portion. These are
ot the eause of the witheniong of  the shoot and cotiseylient
|]Jmmgl~ to the eane, '”;v vittse ust be .\‘v‘llj_{lll |u\\’vl‘1ln\\|l.
Under the deseription of the < Caterpillar,” the manner in which
I operates will he deserthed. We propose ta disenss the ife
h;/4“!‘_\' of these shoot-harers in detail, heginning with the eges,
Eoggs. - The egus of bath moths e very shintlar i size,
“hape and appearsnee. They are elongate, oval and are asually

lé\ln

the vwnder side of the fourth leaf from the topalthough they way

Lin elusters of fronn sinty 10 cighty i mnher, most often on
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be found on almost any leat. The female moth, when depositing
her egys, covers each one ln turn with some of the butt hairvs fron,
the anal tutt, the whole torming a compaet cluster, bufl in colom
and measuring about a quarter of aninch long by an eighth of
inch in breadth.  These ervmasses are not at all diticult to deteer
by one who knows where to lok for them and what their genera
appearance is like. (Plate XX Figo ) The female, if distarbd,
during the process of depesitinge her egess will Iy ot to anothe

SLAEN

leaf, eontinuing the evw - laving there, and this doubtless wecounts
tor many of the elusters beinyg smaller than other<. A the rels
of observations during some vears, it may be stated that i
carlivat vwes are labd oncane about the first week of Marel,
preterably on young cane planted during the previous Octobe.
but also on older vane, Cane planted in Junuary or - Februan
is zenerally too young to attraet the moth at <o el a0 st
and 1t will generally be found that their attacks on sueh eapes
not become general until the widdle orend of Mareh, The s
usually take from eleven to twelve days to hateh out, as tound s
observations un noths kept i eaptivity, Inocaptivity, the e
are deposited on the seeoml night after the emeraenes of the el
from its cheysalis. Such vwgs laid on the night of Sth Mar b
hatehed out i twelve days<, and some Janl oo the <th Mareh o
cleven davs o theretore, the period of ineubation s from ten +
twelve days, The white Shoot-borer moth, S aworlna, e
atbects norog wrives (Sacchoru ciltaee) and the caes are adso Fod
i great numbers on s grassy resd which erows an riee e
This, of course, complivates enormonsly any remedial mensur
which might b taken tor thetr extinetion, [t was found. v
nearly all cases of e deposited on peeds in jheels, that minnt
parasitic wasps kept the pest within reasonable limits.
(,'/tlprln'//ur. On the tirst day of emergence these are abeoit
£5 of anineh in length, very active little inseets with head 4
thorax shining black, & narrow whitish band between  thoray o0
body above, body reddish brown <tudded with ereet spines or haers
Ionger than the thickness of the body.  On the second day they
apparently shed their skins, the head and thorax beeame redd:<h
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hrowit, the thorax and body a very pale wreen with dark dorsal line
qyu]s;lting heart), the hars on the hody were few and short, and the
lengtlvof the larva about ome-elrhth of an ineh. These ohservations
were nde trong inseets hatehed incaptivity, no observation heing
possible after the second day owing to their disappearance from
the breeding eage. The young larvae lose very little time after
hatehine, in boring into the unfurled leaves on terminal shoots of
the cane stem - they eat ther wav through the shoot, the effect
of which on the shoot s to pradues a ereat number of swall
holes ary s lht‘_\' have been  deserthed, <ot holes”  After
petetrating the leaf, they burrow down nntil theyv reach the
sappy. portion of the cane st feons which point the real work
of destraetion eotpmenee<. Itis a remarkable faet that, althouch
many of the vonng larvie penetrate mto the growing terminal
shoot, only one fnseet i in possession by the thine the sappy
portion of - the cane s reavhed. We o do ot kpnaw what
}r:l]‘pt'!l* tao all the others, but 1t would seemr reasonable to
conelade that being loss fortunate or less vicorous, they are
forestalled in the raee for the stem, and quit that partiealar <hoot
for other shonts elose by Probably during this dispersal, many
are (In’w”‘n.\‘ml ]1_\' !\l'n’(l:”n!‘.\' in=cets and birds, and no donla [\:H‘:hi!i('
oets alen attaek thete so that s smadl proportion of - vouny
Birve survives toadamnee theeane. Bevery fnsoet hatehed from a
clister of vgegrs entered CPOWInY et the results would e dive
deed, for horing by this inseet causes the upnard wrowth to stop
or thee whole plant to die it is not of vigorous arowth. The
boring jnseet eats s way downwards through at Teast three or
four joints from the top or should the jomts or nodes be very
el l“:"”\m.‘ as aften IHIHN‘H-\ SIN 0P even seven l'uh'l‘nnll(,‘.\ lll:l.\'
b vannelled During this process of boring. « period of some
NG ,]J.\.‘q has t‘ltlpr«'d‘«l. and the larva mesntinie has :u‘quirml A
btith of ahout three spuarters of an aneh The colour of the
et now is g dull ereamy white, the tersegments and dorsal
ek darker, with a fow seattered hairs albover the hody: the
ool i }Htlu voellow.  The horing stage in the life of the insect
has now heon about completed and it is time for it to enter into
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the chrysalid stage. With this objeet 1t bores at right angles
to the original tunnel until it reaches the hark of the cane from
which it cuts out a cireular seetion about the size of a No. 2 shot.
This seetion it attaches acain to the hole by acumy substanee
from its wowtl s thas aeover o door G5 formed through whick
the pertiet fnsect can Bt oncenierges and aprotection is pro
vided awainst e dnroads of ants or other dangerons inseets,
During the aetive period ot the borer's Tite and while Doring
Jown into the eane, it covers its retreat with the = frass ™ or
exereted  portions of the cane, it when nearing the tinad
e of it~ boring i vetains aeonsiderable Tength of the lowsy
portion ot its tunnelwdout Pder dts o lenath Tree from suek
epeetions, and this pertion i e with aeoating of Stk A
Bawving elosed up the o of exit i vetives to the farther endof
the silk-lined chamber, ~lvillnin;‘ ~ilken l\:ll'fili"lh at fl‘v"ll"‘k?
futervals durmy its retveat, as many as tensor acdozen sueh being
cometimes made, It s thus thormehly satecuarded again
autside danwer, and transtormation into achrvsalis hegins o this
clinnmber 1 pernains el down and towards the hole of exie, untd
the prpal staze s complete

The barva, unbiee that of the other moth-borers referred 1o
Fater, i releasod from it burrow, is quite ineapable of <hittin
for ittt Tois imabbe to buerow into the cronnd or hide e
andermeath elods on the sarfoe of the soil, and cannot transfo
et to another cane it s it a Lavinless dnsect, l".\pvl]
yents meadie by l»l*u'ing i Joose saal i elose [n'u\imi!_\' oo
piree of eani Tiave proved that it Puls b enter the enne anld wil
die where (»l;uwl.

The cffect of the u]»-'r:lfiuns of this horer on Lonng canes '
most disastrons. Fhe shoot which has been attacked  ganaliv
dics. as it is too youne to withstand the shock. Tuold eane
o the other Tamd, the cane doos not die, but all further growth -t
the sugar-producing stem is entirely stopped aned the top stx mnehos
of the cane ix quite untit for erushing. The exes or buds of this
portion of the cane throw out Jons shoots whieh must doetrivt
very eonsiderably from its sugnr-producing value.  The exixtentt
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ol these shoots is [}'l:il'ul of a vane hored IJ}' the White Moth
Borer, and the eane exhibits the appearance of having a tuft of
creent shoots at the top with the withered shoot or = dewd heart ”
i the centre, (Plate XXT1)

Clheysalis - The  chrysadis under ordinary circumstances
pevadns 1 motionless state within the <sik-linad chanber for a
previodof from ten to taelve davss The pupse of the walbe s
el snedler thi that of te fewde. e former measuring
about bt an ineh the ooy ahout thiree quarters of an fueh,
At the w\]ril.\’ ol thee lei«ul nettioned, the moth breakis th]‘«lllj_:])
th «']ll‘.\\;lli\‘ citme il e tees Flotn the cane, How ets il
o e teryening partitions and iy makes it can only
P vonjectured as the moth les oo apparatas G cating through
e Possibly Ju torees it way thronzh or seraehies through
thenn with its foreheess The oo wsuadly takos phae about
s hour after sunse o Pl XX B 100

O fiest o ceing, the et is not perfeety faneds or e
wins hae il to open cut, el probablv e tdiv s ey the
ot 1 upble ta H}; Matine ko l')lw' e st lli;hl i
covs are L o the scennd gt

The entiee [" riod \uw‘\l[lin dotor e Ll Fation 1rotn [ AT
neth will thus be seen to de from atout 4 ta o davs, and af
we take the perted of aetiviny of the st m cane as frowm
el teend of Octeler o say nddle of Novembor, we
Sidl not be S wreony s considvning that there are from five
iy wenerations of the moth during the vears Cane: planted
caly i Octeber had the eat rpithar T m Nevembor, Tat it
was fornd that these caterpillas ostead of woig threnghy the
meotal transformation into the ehrvsalis, v wnined within the cane
B dormant state until the followine February, when ustead
aoing o feeding again they beeame ehrysadidessand atter
e mormal petieod of popation cmerzod as mths to Tieg
e Aresh evele of their existener. This s the normal method
0 hibernation, and i the dpening eane at Pusa not cat

G Lowary or Febraov, abmsbinec of dormant Jave wer
’n:‘“,}.
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Remedios. —The planter is doubtless tnterested in the fact
that the borers attack hix cane, but his chief interest Hes i
preventing attacks hy these inseets. To prevent attack altoge
ther is, =0 far as s known at present, quituimpu-‘sil»l'-, but 2
very great deal can bhe done to mitizate the severity of  the
attack, it prompt measures are used at the commencement.
These counsist of capturing any moths tound sitting about on
the leaves, the hand [)ivki!)j_" of the e clusters when the eane
i about a foot 1o cightien inches high and the rigid eatting ont
of dead hearts” The e elisters are reallv not ditiealt of
deveetion, and a0 smart eoolie can keepoabout two aeres andey
check il e coes nver this arca didlv nntl the cane beeomes 1l
atd Toarvs The Bllowin s history of atwosere plot of viaashor
cune planted o 2otl Oerober tuog with w0 siew 10 1l
aliservation of tnsect pests tlostrites the henetivial vesidts whict
vap be obtadned by corepicking The caee germinated frecly
awl was appareutte free ron all inseet atvack wntil on oty Fobey
ary POy ninbers o the White Slvot-Bover Maoth wern
observed on the plants. The cane onaeeonnt of the cold L
previoustv made bar ficde ceowth Killing the moth by hand
was at ohee tesorted to, and ~i:ti|y tor about ten ni;n}'<. brondred-
of the moths were destroved, At this tine, e clustors wen
notieed i constderabhe rommbers amld 1o e with thise, one
el bt -'h:n'p erin] e ‘m.\’ Wits put mn u'h-‘ll'}_:v. This hittle fellow,
workine sassiduously from morn il evening, had, at the end o1
each dav's work, eollected <everal backets fll of the cows Th

eaf on which the ey were deposited wis plucked and 1

portion on which the cuus swere situated was placed in the pa
The resnbts ot the day

’

s work were burnt in the evenine, Ahow
H fnl'lhi;,"h[ after the first moths were ahserviad, imlieation= !
“udead hearts ™ beeanps apparent, and the cutting out of thee.
at or below ground devell also eame within the duty of o
small coolie: These Iatter were colleeted in small heaps, ad
underwent  the ~ame treatment every evening as the eges
Daily, from 20h February until the middle of  April, e

operation of eagpieking and eutting ont of ** dend hearts ™ wenl!
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on, tmtil the eanes became so tdl and lealy that detecting either
pus or *dead hearts " hecan very diftiealt. ]‘:\‘t'l‘}' Cciane seen
ro be aflected was eut out and the appearanee of the erop
reprosented only a0 300 per cont germination. Often the old
I?u‘(“l'}' Sewiwde, ]']l':l(llﬂl for a4 cosation of what he comsidered
to e sheer and winton destrnetion: on the part of the over:
senlous wrhdh, but it soon becanie seltevident even to the
fappy o lueky pative  servant. that  the eatting out had
coeouraged tllering, several shoors had <pring ap where theee
was only one betore, Theonghont e following rains that
!Hll‘!il‘ll]:ll‘ plot was <inidardy e o chorer” and on 1t
\v~\A'I|||»»~I‘ was et down to }vl‘n\i\l' wod for Navember pl;m!in;
Adeandperes The wercht of -'L!'i}'!< doand !anwi catie taken off
this twoaere plot wis 506t of whicl anly 07 tons were
rejected s Being st for ol Bored o atherwise injured
portions beine carefully clioiated Tl remeiing and adjacent
portion of thts tield, sone wne seres, wis M:mtw! ot with
htgesbied e in the month ot Marelr under conditions of
eibtivation <imilar to the twesere plot bt there was no colleet

e of evees o entting ot of dent hewts T The vatturn of

Sripped and topped cane was onhe B2 tons e aers as Against
[ tens per aere frone the oy danentad plots There is no
doaht that the treatuent peaduesd Beneticial results,

“ Dead hearts ™ o vowng cane can be ent ont until the cane
©abont three feet high, atterwands it is ditealt or impracticahle
o eontintee the werk The <hoot <should be cat at apaint helow
Sere the = horer ds at work oo this as l:l\ﬂ)’ asecrtained, fors
e ent ix made above that point, the Jrertion alveady bored will
feqaite apparent and the b Jenld ieent lower down uatil

i~ vertain that the borer has e et ot The three ehied
i thads then epen to the cane cultivator are

First, killing of moths found resting on the eane plants,

Seeand, hand-picking of the ey clustors,

Third, cutting out of all *dead hearts.”

The destruetion of wscloss canes by burning is important as

!}u.\ may contain borers, but it 1< a wastel practee to burn the
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trash (dry leaves, ete ) as this stutl does not harbour cine insect
pests. It s better to use the trash as hitter for eattle or put it
I A compost pit,

There 1s vne other point of importance respecting this pest :
it spends the winter in the caterpillar state in the top of the cane,
and such a cane van be known by the number of shoots that have:
srown out on cach ~ude at the [Ull, Y'Hl'lnillj_: H lnllll(')l}' quv. \\'Ilcl’r
cane is being cut trom Novewber to Febrnewy the destraetion of
these bunchy tops shoahl be vicilly carvied out siuee every
o allowed to staud over tll Tute in February may mean @ moth
hatehed out ; such topsanay be ted o eattle, or chatted up or pr
oo »,'HH:EH-\{ I'it : lilr'}‘ must never be allowed tolie in the fichl
o b stacked, stnee the moths wonbd then have no dithienlty o
hatehing ont and lavine ewoss (The habits of Sooontipa are
~i) i«lvnti«‘:tl with that of N - /'_'/"w that a wl\:n‘;llv drwl'i[vli-vn
I 1ot neeessaly.)

Foanddizion to these pemeedivs natare s provided one which
i~ the o=t heneticial of adl This s the attack of lml’:hih's i
both prs atel larvie Woret not for the check ilu!m-ml l»‘\'
thvse [v;\l'z\\itvw. el _'_:In\\iu;' \&HHH b ot of the ||m\~tinll.
Minnte parasite wasps deposit their egas inthe eoas of the qunth
and tneourse of thee, msteod of voing larvie of hovine ot
beine prodieeds perfeet wisps cinerge Large pasasitic wasp-
{ Broeida s Tehonpnidiny deposit thete eows in the bodies
of the bever Tarveesond thins keep them in cheek,

The follow e <naostion was wade o Indian Tnseet Pests
i connestion with the eolleeting of ege elusters. © These ewes
<hould ot e destraved but e put i i teay or dish standing o
a darger dish of water or into a tray with a gattor of water ponnd
the i The paeasites hateh ont and fly away ;. the caterpillar-
that hatel, dw ‘n*ilg_( winbhli to eross the water, To this way the
parasite i~ not destoved, but contiones todeits good work in t
canes,

L STOE BORERS,

F(;III’ diﬂ'.,-r.-nr sl)m'im of Si«l‘:-‘mt'vrn lm\‘c' l)m'n I'P(‘Hr(]l'(l. e

the vommon Moth borer (€41, s"m/f/r.,*). the Gioll ‘["l‘illgo'rl Mot
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bever (Chilo coneiedod), the Pink Bover (Noaageie nuiformes), the
(ireen Bover (Claerstien albutetlg) - OF these, the tirst is usoally
aveatly i exerss of the sceand innanhers and the third not very
plentitulg while the fowrth s protty common. Although none of
o are so nunerons as the Shoot-borie Moth already deseribed.

] they e acvery peal and deadly pest to e

Tur Morn-Boken.
I('/x:/n ,\'/‘:‘11/1/: gD

For all practieal porpose s desenprion o the niode of
e I.Hiﬂll Hf‘ I}li‘ spes ia ~ \\ll <uthies for IIL(( ul' 'Y TS ,u‘(,'/,'t/_
Sit o tur s e i eoneermod their ethods aee dentieal,

Fogso o Thevaas affoth spectes bove been fornd i the cane
delde wt Pusa bt only o snall vambers b captivity, both
et b deposited ther eggs frecive but this does not
Pp s o diseover than i the tiead @ they vecur reely on the
v Leave 0 Surat and Poono Plae XN Fie 1o The reader

el consnlt the artichs on this postine tis Jewrmal Vol L

SO e WY

Caterpla The voung caterpillar, on cirerang from the
ClzsomAaY ehter the voenng e Jioets whon from vighteen imehes
Totwn fect highvither just alwve wround lovel or at any P"im
Laher g to within say a et fron the tep of the shoot, T the
Ctpner etee it with tunnel s way upswards untb e has eonsumod
althe sappy pur!iun\wl‘ the stem when it will Teave that and
covrinte an adjaeent one Dncthe Jatteor ease it will hore down
ol it pesehes the vont stoek and will pass from <hoat to shoot
annd the lu-riml tor its !mlumun arrives. At this stage it bores
Broally, entting a small vound hole of exit in the rvind which it
cnpbetely eloses up with a web ot sl Tt then retives within
e durrow and wndergoes the ehrysalis - stage. The hole of
s adways alove ground devel Cfo ricilice, unhike other
shtitied eame hurvr;. allows athers of its own spectes tooceupy

T e Terow, as many as three having been found in the same
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tunnel.  Later on when the eane grows taller, many separat,
burrows, occupied by ditferent borers of this species, are frequentiv
met with,  The deseription wiven above refers to the cane in i
varlier stage of growth and before detined nodes appear. Tn th
carlier stages the boring results in w0 ~dead heart ™ s in 1l
case of  Nesipophetgee ol and on plackinge out the dried .
one ean almost always tell by aeasual examination of it which o
the two borers have been at work,  In the case of A7 1
punctures showing the entey of the inseet will be fonnd, whereas
in the case of - Nedepaphenger.” asoarules nuneerins siall il
will bee found showing where the voung larva has prenetriated o
the wcrowing tip prior to tannelling its way down the <ton
Later ons when nodes hiane appearal i the cane, the attacks o
S AT show nosigns of e dead Beart, T and de s Tikely e
the prozress of vrowth of the atfeeted cine, adthoneh retarded, -
not .\f'l[ll)b“l

The aevie tunnel in the ofd s ina very distiner fashio:
from that of Sedepopdieger TU IS 1ot menmon o find thene o
the <hoot above the cane, Beding moele in the sanee way as do s
Neiepopheapr, ot destroving the vrowing point or killing th
shoot = in this case they frequently vt downwards, bat they cons
i oand ont of the came, eat round 1, and doonor behave o
st tniform manner that marks the S ”'/"’/'/"'.'/' farva Moo
farvie wore tound n the cane, in the internodies, at ANV e
above vround s the Tarve eats o the eane, feeds inside aond e
destroy a tew Joints, or iy come ont and woin again elsewhor
It is common to tind seversd holes made by one b When 1!
larva bevotes tull fal (Plue XX, l"ig_:, 1000t eats a4 hole to 1o
onttstde, spins s few threads aeross and retives to transtorm
the pupa. (Plate XX, Fig, 14

Chrysedis. The period occupivd in the chrvaalis stage is o

'

ten to twelve days in ool weather, thougl only siv to seyen o
hot weather. The moth emerces through the hole of o
l;l't:\.'i«)tlsl_\’ prepared by the larva.

Moth. The moth s wholly nocturnal and does not v
openly on plants in the open, as dors the White moth, 11~
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therefore practically never seen and will only be found if a light
i placed in the field. (Plate XX Fig. 1)

[iberaation.— Normally: hibernation oceurs as a resting
m[n-rpillzu- or a chirvsalis o eane or some other food plant.  In
Behar, the moth comes out late in Feliruary or early Mareh and
Ao inJunes The eaterpilla dives inoriee, maize and various
millets as well as o canesand Inbernates in any of these erops
which may b standing. Teis notieenble that when early maize
1< JTOWIL, CRoTmous numbers of the r:m')'l‘m:n‘s often oceuar init,
pet horing i the sterns bt Diving 1 the green shoots orin the
male lowers, From obseryvations At Posa ot s elear that the
7 erop Is very mel more antested than s cane \\']l”l' the
maize stands and this i probaddv the veasan why this horer i<
mueh Jess destraetive than it s in Bonday for ustaner, There
el Bess Toss to cane from this pest 1o Behaw, and there is a
meh crcater propertion of 1 iz and ~stmalar erops, where
it i uot reallv very destraetive

Rooocdios, Untal thee s et he Joeated, there 1 ittde use
terresting cathering them, so that the next bost wmethod s cat
P ont o desd hearts”™ and burning them in the carly stag s of the
v, Bater on this canuot be done, withont ineurring very great
Les of vane, Toexterminate the pestaltogether is absolutely
ol one's power, tor o hta” Bves, moves sund has 1ts being as
nneh in maize and jowar (Socglocae ealgel e as - the cane.
The tordder of these erops ix stored 1 <tacks, and in these the
eaterpillar which is hibernating, finds i< hone throughout the eold
weather, emerging i great munhers as moths whenover the
weather hegins to get warm, T has heen swgested, that burning
Hue tops of the eane during the erushing season 1s benetielal  as a
tonedy o o Chede)” but this cammot be for (€ hale” 15 not found n

e t"['s nt that stage of the cane's existenee,

vk Bogrer,
(.\'num/rm 'nli.f;ll‘mi‘.\‘.\
Another Side horer which commits considerable damage 1s

t enterpillar of a moth previously undeseribed, to which the
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name ot Nonagric waformis has been given by Mr. Dudgeo
This s the largest of all the cane borers referred to in thic
paper.

Eiyys.—We have not discovered where the mother moth Jay
her ecgs o state of natare, although i captivity the Curers “-h
freely deposited on the leaves of cane. In wheat and viee ],
egws are laid in clusters on the Laves ner the stem: they
round white egis, uot thittened as ave the cgus of the ordinag e
borer, ‘

Loerw —The caterpillar is most casily veeognised by e
colour = 1t isa <moth caterplare with fow st bades, o brow,
head andadistinedy piok tinge over the whole body, Tt wron
to s bength of 1L fnehes snd has no browa spots on it (Plase XX
Fieo 13) as has the caterptlla of the previots bover (G0 sl
The newly hatehod eatorpillae entees the v eane <loot or <o,
at or Justabove cround level tunnelling s way upwards for
eonstderabde distanee, then retnrning to continue it burrow dows
watds. stopping short o ever, ar the it sl o the <hoo St
from the parent sctt e fllows tlis vontine e several v
antib it is fully e when i laves ins tanned within the cane, e
establishes il between the earee <tem and its outer sheathing o
leal B this position it seaves around it 16 a0 easing consisti
of smiall portinns of the e tinadly sheedded and minute piec -
of the stens itseltowhich the insect snioes into fine particles res
i,iing sawilist. Within this easine 1t pripate<. Although who
actively feeding vach caterpilla appenrs to monopolize a <t
to ttself, several will eongreaats within the same sheathing bou
and pupate in elose proximity to ek other. W foumd laros
of this reath as early as the oth of May, and -lu-vilu"lh W
constautly found up to 27th Nugnst, Diligent seapeh wosh
probably deternine that they operate mneh carlier and Inter to
the dates wiven., They have been found i sl varieties of oo
crown in Behar,

Chogstleg. The ehrvsalis stage covers a period of mne e
ten «luy‘, the wmoth vmergine at the apper end of the epvelaps 2

cane beall (Plate XX, Fie 1)
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Though found in cane, this borer i~ far more frequent i
ether erops and it would be found abundantly in cape probably
ardv when these were not wrown, [t is very abundant sometimes
i oriee 1 the kite vains and varly old weather ¢y J;numry the
noth comes aunt wd avs cars on wheat, whicli is attacked
frecly m Februmy, The insect then attacks the cane and has
Lo boen found in maize, Jowar (S volyoeey uther millets
e cuinea grasss T period e anneking cane may then be g
Siort eme, where not mauaeh cane I~ srown in comparison with other
cropscand S nportiaeee in ciaee is wsnally much less than its

imlwl‘l‘\nw- s pest of wheat cand riee

Girrey Donre,
(.1 Cristi ol //11_)

This s another Sule-Lover wlinels was found 1 oreat numbers
when the voung cane was abont thyee weeks toa month above
the wround, Thas feen identitied T Mes Dudgeon as it/
oblondby, Zell We have not vet diseovered where the math
s it cggess but specimens of the caterpitlors were taken from the
verng canes eentinuadly frome Ise April o 2oth May

The voung caterpillar enters the vane: shoot just below the
sirfiee of the cround, and st of ali cats it way up the stem
trsbout three inches and then tunnels down until it reaches the
mneture of the st with the planted eane, ar should hy this time
the attacked stem be showing sizus of jaints, the lamva will stap
shortat the first joint,and as a rule never pencteate through the
Mt Tt then beaves that shoot and enters an adjacent ane and
o on feeding for probably o peried of three weekss Larvae
ii]n:!lt aweek ol were colleeted on the st of .'\['l"ﬂ. Thl“\'
becamo moths on the 2ond Aprlo Ttas pretty safe tao reckon
“Hdayvs for the larval “tage and cight to nine days for the pupal.

s borer Teaves the eane and pupates i the ground © thevefore
it ditheult to determine when the latter stage is entered. The

e farva weaves in the ground a0 small round vocoon of «ilk



I AGRICULTCRAL JOURNAL OF INDIA. [IIL, .

to the outside of which it attaches small particles of soil.  Thi.
covoon measures about § of an ineh and would be quite indiserr.
nible to an ordinary observer. The usual © dend heart 7 is the s,
that the cane has been attacked, and the only remedy <oty
known is cutting out the attected stems. The caterpillar is vy
active in its wovements when out of the cane, and i left o
itselte will, inasecond or two, disappear under the ground. T
brivht vreen in colour (Plate XX, Fig 1), and cannot be mistakey
tor any of the other known cane borers, and measures whout 3
aw iueh. Tt would appear that the laevie ot Laevastor abbot i
runs through only two generations in the year at least e
but further investigation on this point s requiral. Daring t
sreater part of May and tfrom that tie oncto the o7th of Aueus
the Larvae vemained s letharsie state down o the roots of th
e Trwas, theretore, coneluded that they were passing throuss.
aperiod of dormney. Specinens of the caterpillae were als
kept in captivity in the cane roots dug frons the tield, and thes
retnaitted (0 this dormant state, and as baevee untd the Sallowinss
February when they pupated amd bred outinto moths in Marel
Novinsect has heen observed as prasttie on the areen bore
This pest has only been observed mo Behar i cane callod
Lotvgpra which was gmported from the United Proviees
Trrigation kills quite a large proportion of those whieh happen -
be st the tine, either Beding i the cane <tem below the water
fevel orin the wronnd, while passing from one cane stem nte
another.

3. ROOT-BORER
{ POLYOCHA ~ACCHARELLA.)

Perhaps the most deadly of all the cane borers s one which
attacks the roots. Most fnrlllnutrl_\’ !ht‘_\' do not appear to b
nunerots as elther the White borer or the ordinnry borer, e
nevertheless this inseet s l"'ﬁ!)'lll.‘i”l}i' for s great minount of
dumage attributed to white ants and other causes,  The body
this caterpilar is white with intersegmental rings darker tir
head Tight brown - length from 3" to 1", (Plate XX, Fig. 121
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This caterpillar, like that of the other coe hovers, would appear
v beeome setive i cane from about the time the cane 1s three
weeks toa month old, cenerally about the end of March or
heoinning of  April Ttis of conrses difficult to say with auy
Jewrren of certainty, seeing that it contines its operations entirely
th the roots of the vane, sl consequently it attack s not
deteetid s saon as that of the other borers. The carliest
\Pu'illlc‘l]\ were abtated on 24t ;\})1'”. From that [)-‘l‘imi. l‘i;_(]lt
o teowgghout the hot weather and pains specimens were tiken
aed all of them :\M»r;n‘ml to b .u'[i\'~‘|_\' trl»t'l‘;ltillj_:un the cane
ront. On 20th November spevimens were colleted which at the
e el every appearanee of hibernating and afterwards proved
e s for they did not vineree s maths ant)l 2oth to 22nd
2 the ollowing Aprils during the whole ot which period - they
were ot feeding They commenes their Tite by boring into
e eane steme bow down, feone witeh point they pass into the
poots, where they spend the conminder of their ealstenee as
Fevan s many as eight of these horers ave hoen taken from
the poots af o oot stock, The result of the attack of this
pest is o that in v ooreat many eases the whole stool dries up,
vt any rate hes o stuntedor heivelled up appearance,
Whin the larva i< about to papate it aenerally selects a
‘ll'k"‘l'llp e \Q;”“hn: !li'ri];‘ll\ a v inches above _'_"l'«)\)n(l and
e drted ap terminal shoot o which has fallen off up through
which it burrows to the end ooat this point it weaves 4 sort of
Uomie o tube of ik to the ontside of which it attaches portions
1 the frass (borings trom the tunnelled stem). This dome
ands up from the end of the <tem about an meh to ]% inches,
e top being elosel. The larva then retires down into
e roots and  when i due course the moth emerges, it
s ity way out by oeating through the upper end of the
dessrie, .

The effeet of w0 had attack of root borer 13 to 4“‘\' up the
Wil of the affoeted plant. From the perid at - which the
Ak commences, the shoots assume asickly and stunted appear-

e and ax a rule no canes are vver formed, but even should
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they be, these will ultimately, and long before they are ic fg
the mill, entively dry up. This borer has been foumd to be g
more abundant in sowe bocalities than in otherss In Pasa, newly
planted canes have not been much attacked, bat some thick e
kept as ratoons, suttered very severely. This will readily 1
understood as the insects hibernate o the shoots and wo oy
attacking the ratoons when the warty weather comes ;. as bt
are formed, they are destroyed and the work of this bhorer e,
asually be detected easily by disaing up ratoon shoots that 4.
not theiving aund cutting into the undereromnl prwts of the <hoars
[t ix unfortunately diticalt oo distingnish the work of this fnses
from that ot the other ront eatiig inseets, notably the weevil wd
the cockehater, which both attack cane below geonnd, unle s ans
finds this caterpitbar or it~ chrysalil habitation,

This borer is not yet known to attack anything but cane, o
cane planters will do well to pay attention e 0t if they fin:
shoots dying off, not as = deaol hearts)” bat wholly and from son-
point below the suil There is one tmpartant pot in the tree
ment of this borer, and that 1=, o take up the stools of vane o
soon as possible atter the canes ave ewr and vither put them i
a veal compost heap ander several hiches of carth or buarn the
outricht, When canes arecut before the end of the eold weathn =
areat nambers of oot-borers ean be destioved in this way and
evenin the cise of canes ent after Febrnary, it = very importae
and practically the only cheek,

In the above pages i dess than <oven distinet inseets ac
referred to. We have vefrained from desertbing moths in det o
except in the case of the White horer, becanse to the opliney
observer, they are so extremely similu The moths of 1
cotmnon moth-borer (40 sipder), of the Gold Pranged ot
(Chilo wnrivilin) of the Pink Borer (Nomgoied vai formis), of t
Raot-Borer (Pidychag seaeehoiecla) of the Green Bover (uesos
ablutellay, are all the eolour of a dry orass stem oo a0 withe d
eane eal s the differcnecs between them are shiown in the pliee
but, for the most part, their recocnition depends on eharact- 1
it is needless to give here,  For the planter it is im[mrtn'“
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to be able to identify the eaterpiliars, and the following brietly
cunmarizes the importaut points :—

A yreen caterpillar found in the vouny canes in April, May,
June, is the Green Borer (dierastioc abdutedla), (Plate XX,
Fig. 11.)

A pink caterpillar, found in either the voung canes or
m the jointed canes i~ the Pink Borer (Nowtyred viapornis).,
(Plate XX, Fig. 13

A pure white caterpillar found below the sofl teved and boring
i the underaround parts of the <hoots 1< the Root-Borer
Pyt soeckaecdlee) e will be Tound froms April to Noven-
ber. (Plate XX, Figo 1)

A pure white caterpillar found in the young shootsor in the
l~x]»rill|}' ot the .inilltrtl cane, and :1]\\‘;1_\.~‘ 'lm'i[l‘n_\'in:__: the ul»i(‘all
arowing point, s probably the White Borer (Sewgipodga
MW":[”NI], but may [N'.\'&il}l.\’ L the Bl(lck->[l<,»tlu] Math Borer (S.
oot A hoth work alikes 1Cis immaterial. - (Plate XX,
Il_' 11

Fimally, o dirty white caterpillar, with either  distinet
brownish spots ov with vague ands of dark colour, found in- the
vouty shoots, causing = dead heart<” ar in the joints of the canes
(ot in the top shoot), s cither the commaon horer (Chilo st pler)
e Gold Fringed Bever (0o asefedia) o as hoth work alike
wd ave distinet only in e moth stage, itis inmaterial whieh it s
Plate XNCFigo 10)0 The fllowing table way helprin summaris
iy the matter elearly it must not be taken too Titerally i the

cee for stanee, of Pink Borer in June.

White Hoger, Mol Hosor, Groeos liorer, Pk Boer, oot Boaer

1o Hibernatingin  Iibernathg ibernating Meoths oun Hibernate
top shoot of Faa taid on sod o aane,

. [EYTS wheat,

Foay . . “ T wheat "

Mas Fiiet mathe Fust moths ¥irst mothe Inwheat. Eags In young
ont, Cow ent,  Dead | on Saon yeaug anes belew
mencementd  hearte” n: Lanes. kround.
first attackin  yonng - ane.

A young cane, )

s Caisipg “Slead  Canving “dead | Causing “dead Tuyonng cane

hearts” n hearts’ in. hearts™in
Ma young «anhe young vane. Young cane.
. ;

o 1 o« .
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White Borer. Moth Borer, Gieeen Borer, ik Bocer, Root Bogos
June . In top shoots In cane and Canxing “dead [ncane,guinea In ¢ s
of cane, other  erops: hearts”™ in grasworother  shootybel o
if available. Founy cane. crupa. ground,
July " In cane, maize, Hibernate as Incane, maize, "
janera, et caterpillarsin ete,
soil
August . . » . In rice, cane,
maize, ele.
September . " " In riew chietly,
Ovtober " N . “ .
November Hibernate v Hibernate Hibevnure as . Hibernar o
catecpillarsin as  caterpdl caterpitbasin sl o
top shoors of  lacs in cane,  swil. At st
e, in stubble, in
janees stalky,
ore,
Devember - . . Hiternationin Hiteroae.

vios <tubble

Coxerestos,

We may shortly swmmarise the tecatiment of @ cane e
in Behar  as recards Moth borers, compmencinge with 1
planting and ineluding some precantions necessary for ath -
[wsts.

The plant cane having beenoent into sette the setts o
rnjuctml if' |Jl;l‘v'(l, ;l.llll if‘ wunnl, itre !“lel illru l-ilh"l‘ ”nnle':(*i:
mixture or a eold solution of eopper sulphate (bliestone)
water.  This checks white ants. The young canes are period;
cally cone over, all > dead hearts ™ cut ont, all g
eollected ; the former ave destroyed by burning, by being chatlod
and ferd to eattle or by burying ina eompost heap o the att
ate taken from the eane tiehl and simply exposed where tis
parasitie flies can eseape or are left in the field ina proper di-b
or tray surrounded with water, Catting out = dead heart
should continue till Mav or June, ege colloeting ay long
possible,

If possible, an early erop of maize should be grown to attree
the eomnmon Moth Borer (Ch70), and if this is tull of the eater
pillars, it should be fed to eattle or treated in some manner thy

will destroy the eaterpillars.  When the eane i being ecut,
“bushy tops” should be properly dealt with, ss containing Whte
Moth Borers : the rejected bored canes which arve usually left o
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el as worthless should be collected and properly destroved ;
[ 4w soon as possible after entting, all stumps should be taken
Cand <o dealt with that the Root-Borer will not be able to
nplete its fife. At the saie time 1t s worth while making
tain that the stacked todder s not a souree of liull;_{er )»y
Aline Moth borers 1 €0a . and that the stucks are properly
cred in so s to prevent the escape of thee isects,

These are the only practieal precautions that can he taken
dnst borers, swnd they wwe within the peach of every cane
aver i Bebar T ey ave properly earried outc the great loss
w ~ustained from borers will be peduced and the present low

Al of cane prioere e ascd

EXPLANATION OF PLATES

Prare XX

Fro 1 Fgamaes of Math Barer (7o sy oo

2 Bumass of White Borer (3 oogophna werrdua
3 Black .\'ln-!hwi Mt N i A e stoporad
t Math Borer (/hslo ampdon

OWhite Math Borer o Soorjegidiage sigad

b Moth of Yok T (Nosay o st

T Mt of Bt Barer ¢ 8y An wpechars 1
~ Moth of Green Borer (Wiceashn it
9 Moth of Pink Boner (Nona i resformesy,

. . "
10 White Moth Borer (Scopaghaga ey @id

I

b Green Borer (Ausrastio dttdl o
1t Raot Barer ¢ I’u?,,m‘)nl sacchyreila
Vi Pk Borer ¢ Yonagra anvorma
¢ White Barer \.\'('ll]wl:l'ld.}'l ITESLETH

15 Common Barer (Chylo simple )

16 Pupa of Moth Barer U hly sampleay

i O of Whate Borer (Nevs pophaga an? 1#ia)
IN . of Pink Borer (Nonwrgrn o fernn e
R .. of Rout Barer (Polyocha saccharella)
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Prave XXL
Diagram of Cane Plant, showing work of borers in red. 1, Above s .
track of the White Borer through the growing point out to the side. 2,3
track of two Side-borers in the joints is shown below, these being the Cuu
Borer and the Pink Borer. 4. The track of the Common Borer (€Al ;
shoot, the growing point not specially attacked. 5. The Root-Borer u

the suil level. 6, The Green Borer in a shoot going down to the soil leve!

Prare XXITI

Bushy Tops of Cane, containing White Burers | these were cutin Feis

aud shuld have been fed to cattle at once.
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THE HAND MATZE SHELLER.

By g0 M MEAYMAN, v e Couda,

D',-m(:, Direcry r/‘tlym’u uee, 171

Tars i~ a sl hand huplement for removing the grain of
iz from the cob The prineiple of working is hased v the
potion of a ~erew. The ideas originated from a spring which, if
wade to travel up a coby will remove the grain by its free end.
sut the sprivr, awing to its want ot PXPNSOIL CAloL aceommno-
b il to the varving thiekness of the eob throughout,
Honpee it Breeanne necessary toeat 10in tve and attaeh, in the form
o handle, aspring which would allow it to expand. at the xame
e petaining aud Tproving its serew furn. By wradual chenges
el impru\'.vn].»ut-& It dmsttined thie >11:\}\«-,~'\1n‘.\ noon Plate XXIII,
ctisting of a0 wooden eross handle tarning in the head of the
niplement two woud Voshiaped springs, sontinuous with the head,
vl avine at the other end the shellern jiron or bhrass,  Exter-
‘li’.\ "1'1'9“".‘”?5 in the shs;lw of two nmwwll hands. while the
internal side of the opposing and somewhat bent fingers form a
S serew set to a ~uitable pih‘h. ~o that when the pnim of
he ol e applivd to the sheller and the implement rotated by
Wit of the eross handle, the serew grips the cob, and the sheller
v adong it by reason of its serew arrangement, while the
Tt of the hand removes the ceain. The Voshaped wooden
aeeommndate the working

1

it < allow the hands to expand snd
L Sheller 1o the varving thickness of the cob. A g at
T of the Aprings can be shpped forward in the ease of
"y thin cobis, or if the springs Jionld become weak with

Corit, . . I N N
VU e, thus mnking it effielont again at onee.
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The method of working is as follows

Grasp the cob at the thick end with the lett-hand, then tak
hold of the handle (B) of sheller with the right-hand. Ajppiv
the thin end of eob to *. Then turn the sheller round and round
The thumb aud fingers of the sheller will be found to remove 1,
arain and at the same time the sheller travels along the o
When the sheller has rveached about the middle of the e
change hands, grasping the handle (A) of the sheller with
lett-hand and the thin end of eoh with che rigcht. Then conting
the rmul\'ing motion,

FIRST MOTION.

SECOND MOTION.

Thv sheller varies o Pl‘il'v from twelve annas to one g
four amia aecording to make, At the Tatter price the et
parts s brass and the whobeymplement senerally all rowd !
with a ~marter tinish - The implement i« simple, has nothios
get out of order and can be worked by any hoy or woman witio 1

!';Ltigllﬂ' About 2 maunds of vrain can b Shelled tnoa «|;l)',
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AGRICULTURAL SAYINGS IN BENGAL,

By DANMINT MOHAN GHOSH,

M vevinih,

Fovery colntry TR -A_\'il|'__'~. aned 1t < the fitness of
things that as one of the foreost aieultar) provinecs in India,
ezl should possessanwealth of erienltaed fulk-lore,

Like other tolk-lores of Bungal, these acricaltural ~avings
areattribmted to Khana, acomvthieal ladv, whe is <aid to have
beon wofted with sapernatindd astokedioal knowledwe Thee
e g~y U|4-'H\]ll'wlh|illy‘_' !Iu M1 \\it)l Yv;_:vhnl.n“\' ln.\\(r!“\‘. IR I FRINTRY))
#othis conutey, mav e ta Jend aorcdicious sanetion: to then, so

that they niay by serupulously observd I tensely elicians

msantry of this oty These savings ave westhy in the farm

feoaplets, deshineg with thee various aspeets of cultivation, and

i I"‘[il'v\v‘l\llﬂ as |n'|nj_' ;UHI‘» b .] ’lv.\' K}mll;l ta ll-‘l‘ I}\l]h'l'-ilrl:i\\,
Bavabi Nevertheless they v ey etton detray o their langoage
tol observations, the v e te e v ather than a Gler of the

Forwho but aendtivator would eharwterise the  uncertain
Loven with P;n‘-]].-_\ aof elonds, as s teld < leaken up with axe
b spade or wonld eonsider 1t a favenr of Luvmi qroddess of
Fortmies to have the eomponed ol his house filled with water.
Sardand encwnber 7 and feel her proscnee when his thatehed
s eovered with leaves of water-melon,”

That the true cultivator niust nesds abour on his own soil
Sospressed i the saving that = he who himselt works or emplovs
HCrers rains lu‘ulw and Tie whoe takes winhretla on his shoulder

supervises the labourers in his fields) gaies halt, while the
o want of pice rends the house of him who asks questions
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(of his labourers) remaining idle in his house.”  Neither should
oue have partoers in his field. for = only father and son should
plough one’s ticld, fuiling which tuke only one's own brother.”
Again, says another proverb, he who having oxen does not
plough sutfers misery for ever.”

Rain is an mmportant factor in the asricalture of Tndia
And it is, therefores only proper that in Bengal, where there i
practically no irrigation, alarge portion of agricultural saving.
should relate to raintall,

Rain from about the middle of November to the middhe of
January is very injurious to the ripening paddy erop, and hinders
the gatheving, drying and threshing ot the erop, =0 run the
couplets,— It rain falls in the month ot Ayedheope. (mididle
November to middle December) the king himselt coes achegsing
(~lonifying faniinen Also, 1t it rains in Pors (middle Deeenber
—middle January), cven the husks bring money (~o great is th
seareity).

Ou the contrey, min s very weleome from February o
Aprilas the ploughing and sowing season commences, and a moi-t
\Uil 1% sy to hn,' !)l1vug}ll'0l Up, s roes the l»l‘n\‘ul‘ll. S ther
be rain during tate Metyh (e, early Februaryy the holy anl o
of the blessed King " (meaning  there i the indieation of
prosperots season) and alsa < 3f it rains in Cheetree qmaddle Mok
—middle Aprily there will be growth ot paddy.”

Agaim, small millets are helpod by a shower in late Felruue
or early March, and we have it it rains in P (madi -
February- middb: Maceh) Chena and Aedonn (siall millets) gre -
twiee,”

Drought in o May and carlv e assists the v
seedlings of paddy o zrow ustead of ey swamped by v
but durine next two months, .0, the Fny season, we nust o
rain for thum, as alo fior sowing lnte paddy in the high Jane
this i expressed in the familine <ayings (I there be) a
drought in Jaisthe (middle May  middle June) and shower 2
Asheir (middle Jane- middle July) the carth cannot bear !
burden of crops.” :
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During the rainy season, an easterly wind would sometimes
disperse a wathering cloud and without rain there is very little
prospret of s good harvest so = if there b casterly wind in
Aahedr and Seedbioe (the rainy serson),” the caltivator s advised
to hange wp his plongh and go to commere”

Ratn i~ very mueln spprocinted by the peasiants in Kegotie
cnieddle Oetober —middbe Novendari aud s knowne in these
parts s KNeitin. It ]1«']]l~ the vars to come oul, and s very
pevcssary or the desvelopent o tecorand Kl savs that
aitde v in Restse frivesy twiee paddy”

Now, having completed the evele o savings on the eifiet
ot rintadl theanghout the various menths of the vear, we shall
sivesomes of the savings on the signs ol rain. How far they
ave predictive T luve not been able to testy and T ocive them for
what they are worth. But in sowe of them at leaste there is
<ane trith as o the faet that = when the frog eraaks necssantly,
Know it will rain soon,” but with this s coupled the rather
evedible saving mowhich = Kinaa says that 5 blows north-east
en the tiest day of the vear, there will Te caimpler rain.”

The ninth dav ot the vew meon i Iede g0 late June)
i reganded asoavery signtficant day by e calovators, and rain
”l"{l'ull'_')lf on this |l:l)’ is helieved o _'_'i\'«' the foreeast for the
vears Navs Khana, < Father inlaw what's the need of ealeulating.
e it on the uinth day of the new moon in Avhare it rains heavily,
ot will walk over mid-occan gmeaning there will be drough,
“”Ix tlwu[hrr h:\ln] t}ll‘l‘l' ‘w;t few 1‘!'(![‘\ ot min. Ti\)h‘.ﬁ \\‘.l”
shomgd even an the monntain (oo, there will be heavy rain
Songhout the veary, also af it drizdes the cartle will shake
tdor e burden of ceaps, hut if the sun tatter the day's labour)
Lo~ his throne smiling (o0 there be s cloudless atternoon)

e cattle of eultivators will he sold i (meaning a very
bt venr for them, The rainbow s abs supposed to give

1 i< for the voar atd we have =i there he rainhow on the
Weeo k) there will e deought threughout the vear, while
i

cre b n |'>\inlm\\‘ G tl]n east t]u‘l'(‘ \\.I” be storm Hll(l
Ty
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A writer inan Indian agricultural paper vouches for the
acewrney of the saving that it the days be cloudy and the niglis
starry, these are the signs of drought, also that = the casterly
wind in Bhodra and dxrine (mid - August-—nmid - October) bring.
a downpour,” so the cultivator is advised to »go home afte
cutting through the «7 7 (to prevent the el from being Hooded
and the standing evop being infured). The halo round the su,
or the moon i abso supposed to be an dndication of rain, ad we
have that =it the halo be distant, rain i< bmninent, while ity
halo be nearer, it means fooml.”

I now conclude these savings oo the signs of rain, with th
one which toretells "ul!‘nllj_'ht OF exerssive radn oo entd
having five Sundays” There are others on the subject wlich
<eeti to be even mwore vague amdowbitery than even some of the
pl'f'rmlillj_( Oltes,

P;u“y })r-ing the .\[;t[»lo' cropn peceives the ureatest attentio
in these savings, and so we have the fivoneable circipstane -
for a gmul harvest sutiined up m o ~inj_'|n' ('nll||]r'l thus, =D
the tichds are tadl oof water) in Cancer” and drey up o Lo
also it thn-y are illed to ther v~ i \'il';:-l, and f s
without wind e Libra, then where will ve keep your paddy
(o abundant will he the lirvest

The Towlands, speciadly in Eastern Bengai, are innndice
by the averttowing of vivers during the rainy  season. T
viearly mundation s abso wovery vital factr to agrieulture o
it leaves behind a0 deposit of Sl A hich and sudden 1o
of water will destroy the stambing erops, while o low and <
rise i< beneticial for the deveopment of the plants. And a0 e
tirst rise of water in Beosoklh makes the ao paddy grow twe
The indications of inundation scem rather queer, thus oif ar o
warm i Pous, cold in Beisald, the pits will b illed in by o
first part of xhdic and Khann ways. 0wy hushund, there i
he no water in Seedheon and Bhadra.” Ao, if during mid A- "

southerly wind blows, there will be lood during the year.” Pt

® dn ot Blinds Aatroiogy montie ofte o oy toe e of e higne of tie Adiae



AGRICULTURAL SAYINGS | JAMINI MoHAN GHOSH, 131
the queerest of all is that which would foretell a gowd h

arvest of
paddy from a good harvest of mango, and

also a flood from a good
~eason of tamarind,

Conditions of soil and of climate differ very much  with
different places, vet the above may be taken to ye

present fairly
the cireumstances for a good harvest i

a normal year. But
it would be absurd to lay down for the whole of Lower Bengal
and tor high and Tow lands as well that a cultivator would be
“happy and prosper in husbamdry and also wain honour it he
plants paddy within ive davs of the month of dir ® Neither
can 1t be advised with certainty to * plant as much pulses as  one
can frome the tourth ot Bhoadeo to the fonrth of _lsroe” Also
there is much truth when = Khaa woulid adviee a son of the
peasant to sow mustard seeds during the atter part of sarat
(. o, id .\'l'llh-lllin'l' to mid Oetobery, Al = he who withant
tansplanting chilli seedlings i Bloedio or Asnds, spetids his time
i sleep and e the Kvetd and Sgeadiyan (0o, the next two
months) tranxplants the old seedlings. will not have to il his
store of chillies, as those !'I.‘m!s will die of fungus disvases ™

Again, ameng the savings on the proper time of planting
s oone which  advises a0 husbandman to “plant turmerie in
Bisal o or JJadstha, throwing away pleees and dice, to hoe the
sotl i Ashdr and Seeduee and o make o thovangh in Bleedry,
(rtherwise) wavs Farth, - what vield can 1 give, it planted
onany other ral 7 Adsor ot AR dom’t [»I:m( o (Daer-
phapdiadlig companndatuos) i Falgpe, then there will he topsy-
vy i the end.” w0 also Patel (Trichosanthes disiea Roxhb,)
pl:lllhwl m 1"1113”1« gi\vs twice the (‘l‘n[l*,"

The sayings on the planting of hamboo are rather interest-
nes Thus we have > O brother cultivator ! plant bamboos eight
hits apart at a depth of one cubit. and after planting three
mdred and sixty clumps of them, lie ye peasant. on your bed-
fad ™ Presuminbly one or two bamboos fiom each clump,
ould enable him to pl‘n\'illv {or his d:lil_\‘ neeessaries throughout
w yvenr, But the reckless cutting of bamboos would destroy

: ‘Hl‘llb. so it man wishing to preserve his bamboos must be * as
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stitf (sparing) as the twig of a bamboo,” for *“the cocoanuts,
of the spendthrift, and the bamboos of the miser do not run
short throughout the year.”™  Wholesale destruction is also repre-
hensible in the case of plantain, which is also a very important
plant. as its tlower, leaves and even the trank are of everyday
neces.«il‘\' ill a hHl]M‘llH]!l, TIN' ]t,';l\‘t"s =rYe ”ll‘ [illl'[)(ih'(,‘ of
plates and are largely utilised during teasts even in the houses
of the vich, while the fHower and the trunk are cooked up tor
meals.  Nevertheless the = leaves must not be cut off as soon
as planted,” for that would fnjure the plant, and it is the peasant’s
interest to save a valuable plant © that would provide him with
cloth and food ™

Ploughing is begun on auspicious days, and the Hiulu
cultivator consults the villagr astrologer before beginning to
plough his ficlds a-new. Many stringent rules have been laid
down tor it.  Thus, » Hear cultivators, says Khana, when vou
ao to vour tields with plough, eeck out an auspicious morment
for that, also let not have any untoward wews on your way,
next ascertain the directions wud begin plonghing from - the
east, then will vour whole labours be fulfilld without fail”
The cultivator, also, should not = take to his plongh on the new
and the full moon, for then his misery would last for ever
his bullocks will have gout and he will not have fool in his
house.”

That ditferent erops  would require ditferent degrees of
preparation of the <oil is Lweanieally summarised v n single
couplet.  Thus the radish requires a thoroughly prepared soil,
g0+ sisteen ploughings ™ are Iaid down for i, and chalf ot that
for cotton.” a tap rooted plant. But paddy having erown-root-,
“half of that ™ (0 », four ploughings) would suflice for it whib
“the betelovine (would wrow) without any ploughing.” Al
“the soil tor sngareane should be thoroughly pulverised.” whieh:
requires a great deal of labour, so  Jet him who has grandsons.
great-grandsons cultivate sugareane.””  Again, the soil for Mar
(A indicion) is prepared by s spade, while ploughing 1~

required for preparing nsoil for 6l (Secmoim indicun).
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That some plants would thrjve i light, while others would
require shade, has ot also heen Jost sight of in these sayings.
Khana would say - Paddy in swnshine, and betel-vine in shade,
(thrive) : " while * though the Of in shade would itel, the mouth,
it would do no other harm.”  But it is to be doubted whether
= the potato would eirele round e plant (/e abound) if planted
near abamboo elumgp.”

Next we come to the savings on the soil. Different Crops
require ditferent soils, <o we have “sandy doam for e paddy,
and - clayey Toam for jute,” Awain says Khana, = Hear me, 0O
son of - peasant, plant Potal oy e sandv soil, for that will
bring you to your desire’s emd” Adeo = if you plant Anely on
the river bank, it will wo three cubit< deep under uround,”

The rich ~oil of Lower Brn;_:;ﬂ. fertilised for the most part
by an annual deposit of silt, requires very little of artifieial
manuring for the staple erops: besides in India, manuriny has
not been systematised  and s iy s not <o very  well
wtnlerstood as in Furope and Awerica, <o there ape practically no
savings on the manures for fiehl-erops. Nevertheless, there jx
sote very practical and sound adviee i these ~avings s thus - if
one seatters ashes ia Al ekl Khanacsavs, there will be o
el of them ™ oo it will give plenty of vield Tn the ease of
Bamboo it is advised = 1o loosen the <oil in Fudio o pat (fre<h)
carth gat the vooty tu oo, Tor with such treatment,)” Vs
hambaa, « 1 arow soon” T Ao e Hewr, yeol son of acultivator !
put the husks ot paddy under a clump of Tamboo, for i husks be
put at the foot of & hamboo two Aves of Tand will be covered by
the elump. Water in which fishes have been washed is said to be
ool for water-melon, while = chillies thrive in paddy-lands.”

“'lli]ﬂ (,(,,,l.]ll(]i,,g our vhservations on these 'rudv]‘\'41‘:\1‘0“'(1
liming phrase, in uncouth vhymes” we cannot but admire them
e the broad commonsense, and the keen observative nature
they sometimes display.  These also give an insight into the
‘haracter of our peasants. Though  prejudiced  and imbued
vith w firm belief in fatality which is ingrained in an oriental
tature, they have sense enough not to be solely guided by these
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sayings, however oracular they may be represented.  No culti-
vator  would hopelessly wive up his plough  though in the
coming Bengalee vear = Saturn is the king and Mars his
minister, and in vain would one hoe and plough,” rather should
he join in the pious prayer of our futhers in the holy Rix Veda,

= Sweet be our erops, sweet be our eattle.”



WORK DONE TOWARDS THE IMPROVEMENT
OF COTTON IN THE BOMBAY
PRESIDENCY.

By G A GAMMIE, ri1~,

Lo rvad Cuttene Npecod oo

Ix 1785, the constantly inereasing demand for cotton. which
arose i Farope after the nvention of the steam engine and  the
labour saving wachinery of the millss mdueed @ representation by

ritish wsnufacturers to the Honourable East India Conipany
o the sabject of encouraging andd Hnproving its cultivation,
They particularty speeitied the varety from which the superior
Pacen mushins were made, the supply of which was diminishing.

In the Bumbay Presideney eotton ot the best quality was
produced i Braach and Ahmedabad. That of Surat was held
to beanfertor and  that of Kathiawar was said to be worst of
all

In 1802, 1t wax stated that the district of Broach and other
ferritories in Guzerat, ceded o the Company in 1776, pid a
portion of thetr revenue in eatton. In addition to the cotton
reecived thus, the Company purehased aquantity for shipment to
China,

In 1510 two commercial firms represented that the purchases
of the Company had raised cotton 1o a ruinous price, and they
ished Government to withdraw its competition for a time, This
it dvlined to do, assorting at the same  time that they did not
Wesopolise the market.

\ quantity of West Indinn and Ameriean cotton seed was
101 anded by the Court of Divectors with prihtml istructions
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for their cultivation, which, when translated into Guzerati, wen
not conxidered of use to the ryots.  In 1809, in consequence of th
suspension of intercourse with the United States of America,
great increase oecurred in the export of Indian eotton to England,
but on the resumption of intercourse, the Court stated that a
large quantity remained unsold an aceount of the renewed under.
standing with America and the coarse nature of Tndian cottoy
In t312-13 1110}' ordered that no cotton should be Shi[)lh‘(l L.
England on their account. They urged the necessity of seeuriny
areater cleanliness in the cotton. The mixture of secds Al
dirt was the chivt objection toits wseand they repeatedle
iave positive orders that the detects «:ulnll]:\inml ot should -
remiedivd.

In 1510 the Court directed the attention of the Bomtbu
Government to the Island of Salsette as a suitable loeabity for th
cultivation of American eotton. On a report heing ealled £,
it was pointed out that although stray Bowrbon plants Do
naturalised themselves on o the ixld, every attempt to caltivar
the specivs had failed,

In 1515, an experiment with the <ame spuctes onoa large
scale was conducted in the Kaiva distriet of Guzerat and posult
it failure, which was attributed to the Twk of moisture, althonss

the country cotton vielded woll under the came Conditions,
triad baving been condueted i the yestern part of the disti
where the ol was eonsidered chictly ar fandt, davine the il
vear the experiment was repeated in the castern part where ti
plants grew liauriantly without ferigation. The produee wa
reported onin London as being the best sample imported trom
Bowbay raised from Bovhon seed, The expense of cultivation.
however, was <o wreat that there was a loss of 2x per eent.on th
transaction. Small experimentsin 1517 18 with the same sprei s i
the Ratuagiri distriet were reported to have heen entirely sati fe
tory. To encourage the exton<ion of Bourbon eotton in the h i
distriet, the Colleetor was nuthorised to offer substantial premi s
for suceessful cultivation, but even this inducement spems to ¢
failed in its ohjeet.  Bourbon cotton subsequently sent to Lot
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from this district, was not received favourably in the market
where it was considered to show signs of deterioration,

In 1=25, the mn\umpnun of cotton had beconie o €NUrHIous
that the wnportanee of moproving the quality of Tndian cotton was
prossed upon the attention of the Fast ludia Company. It was
thonghit that some means should b deviced to divert the qmdy
How ul'nmn-"\' for the new material from the Unjted States to
British [Jtl:«‘.-t'“inlh. It was assutped  that the illﬁ:l'iurit‘\‘ uf
Ludiam cotton was due onlv to defective nethods of cultivation
which could e vemnedied by the ap phication of <kill and ecapital,
The Cowrt of Dircetors asserted that the Guzers AL cotlon was ot
switable for the British market on aceount of ite ve ry ~hort staple,
and this defeet existed in spite of the faet that Guzerat was et,u:\l
mrichness and for thity to any part of the work The attempts
at g “'l Tovetents luud Leen contined to e mitrodue ey of Bear-
bon cotton sy and e niet boen atternded With stecees,

Lond Fllowboroagl, stgeostod S the enpedioney of e npt-
Hesen s smail seale e crdtivation of all the fner <oats of fope Teh

ctten n ditherent and distinet parts of  India, ander Cvery

ditherent eirenmstanee of satland elimate, and of e mEMIttng to
Endand, eleaned in the At riean manner, wlnplt\ of the cottoy
s, fop wml»ulwn with the cottens of other countries.”
The st of Pireetors Wrete urge ml\ o the \ll}'lul to the
}wmw\ Government in l'rlnmn\ (S0 diecting it toseleet
ot 20 e toserve the purpose of an expertimental planta.
o e cont of the State Hu_\ \1):_::(\\('l]. HY L conniclicy-
UL the careful cultivation of the finest digenous Kindsin
[Inlm‘ sueh as the Bty ol Be ”..‘] ”I‘(‘ Dacea Mushin C \'Hwh)
i 1 e st e Nll]“lulh gtown at Broaeh and Surat. At the
ST TTTTIN supply of Georgian and New Orleans seed was
g They also proposed  that experiments should be made
sitly ”H.‘ finer sorts of evolic: cottons in various pasts of the
i ey and espeeially inthe districts near the coust, They
rthey recommended the distribution of good seeds to the rayats,

i e award of l“"“”'“"‘ to those who exhibited \upellm.

Ml and (IW\ alsy sanctioned the lease of lands at s low
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rental to all British subjects disposed to embark on eotton cult.
vation.  Subsequently a supply of Upland Georgian, New Orleans,
Sea Island and Demerara cotton seeds was sent to Bombay, witl,
printed instructions as to their cultivation.  Two of Whitnev
saw yins were sent with the sanguine hope that they might expittl
the cotton trade prospects of India as they had already done tho.
of America.

The Bombay Government established experimental farms
Broach, in Guzerat and in Dharwar and Khandesh, A e
plantations were also ordered o be nwde in Salsette, T
Superintendent at Broach commenced aperations by purchasig
small qumltitiv\' of seed cotton which he had eleaned under |
HwWn ,ﬂuper\'iﬁnn‘ The vcost of t'll'llllillg w the toot roller wa.
pl‘nh“)itivv, but the cotton was constdervd exeellent i..\' the Ll
dealers, as was also the eotton cleaned by the Cloka or L
in, but that prepared by the Nmerican saw vins was jurel -
greatly that the staple was eat to pleces,

In the Southern Mahratta Country, the Superintends
decided to 'rulnpt the fn“n\\‘ing line of action ;- -to clean the ot
in an ceonomical way so as toinerease its value without b
too much to the cost of prvuluutiuu and o distribute secds o 1
best Chuzerat, New Orleans and other annual eottons, s a-

woduee new varieties of the staple.  The cleaned cotton wii
]

he produced during the isst year on a small seale by more car-

'

methods of picking and ginning, was favourably reported on, b

he: failed to persuade the rayats in geneeal to wdopt his sy=oue
He represented that the bad state of Dharwar cotton was 16§
due: to grave faults in the mode of packing and earringe, this bl
to carry it in boose bags on the backs of bulloeks which w00
daly londed and unlomded on their way to the eonst,  The tuw
satablished at Sigehnhi was not prosperous, and the ‘-i.-l { o
exotic cottons wers sinnll and unfavourably reported upon.

As the results of 1% months' eXpe rienee on his farm at | i
in Broach, the Superintendent averred that no improvemen! cotld
be expected from any alterations in the mode of eultiatd
cotton in Guzerat.  Finally, the experiments with exotie ot
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were abandoned on the ground that there was no probability of
their returning a reasonable profit to the cultivator. )

The Superintendent at Dhwrwar i 1835 wrived at the
conelusion that the eultivation of peremnial cottons would not
oxtend tlll‘l)llf_{]]lll" the districet The- (‘u“rctul‘, hhiu:__r referred to
for Lis opinion, satd that after five vears< of experitents u rayat
even i the vieinity of the farins had  taken ap any toreign
cottons, and, moreover, that o one bad altered his methods of
stltivation or other processes inany wav whatever, Tt was also
reported that all cottons of Tong staple had becou short, and
that the Ameriean saw gins b failed by catting and twisting the
~l;l{»!v', while the ill(“;’vllnlh toot raller was ot ;u!n[;lw] to [};n-i;_r“
eottons, T 18364t was dectdid v abiohish the experimental
farm it Gazerat and the Southern Mahiatta Country, as to con-
e them longer wis hield to beesonseless expenditure of the
prbiie wney. T the some year, 10 was proved that the sotl and
chmite of the Decean were not cangenial to cotton

T batu, D Gibeonr <tatod his convietion that, of the exotic
eottons, only the New  Oileans sueeceded wder tmal i the
Phcean, and he alsourged the tanlity of turther exporients with
Pernambuca and l‘:g}‘k;ti:ixx cotton~ moinfand situations

Privite speculators who avaled themselves ol the facrlities
cranted T cotton cultivators et with no steeess e their enter-
prise, and S R Carnaes then Governor of Bombay, asserted
that = catton culture holils out noiduesent for any private
frerson who knows what he i~ about, ta rhgage his t'-‘lpil:ll m Ity
peenlation on a large seale ™

l"'il‘ SO .\"'{ll'.* mlwqu- IHI_\' «-nl_\’ A oW ensures were
ke towards the tnprovement of Tndian cotton. Caotton seed
wis istrihuted and advaness were made G eertain persons and
vl nusgecesstul attempts were made to miprove the Clorka,
A Favptian machine was proved to bewo better than this A
st oof L0100 was made by the Court of  Dircetors as a
tiam to any  mechanie who contld lu*mlm'u a servieeable
Wedel byt even then no prowmsing result was obtained. The
Government in 1886 ropealed the tax of Reo 212 on vach
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Clorekas whether worked tor one day only or throughout th..
season. - This tax produced Rso 14000 annually,  In o th,
following vear, 1,300 additional wachines were being worked iy
the town of Broach alone.  In 1539, the loeal authorities wepe
directed to take steps to abolish the bu/d svstem in Guzerat, Iy
had hitherto been the regulation that the eatton crap was stack
i the be/sor village favm yard antil the assessment was paid,

In 153y, the growing necessities ot the British manutacturer.
again compelled them to submit their perindical petition for o
supply of jmproved Tudian cotton. The Court of Director.,
which had alwavs responded willingly but unsaceesstully to thi
ery. resolved to secure the serviees of experienced Anieviea
planters ter the purpese of training  cultisators in the hoo
teethods of wrowing aad eleaning cattan,

Theew Amerban planters procecded to Broaeh in T 1o, and
as usttil, arrived too e o start the seetaad cultivation of coteo,
that seasom.

I the tolowing season, they sowed New Orbeans sl 1
three tarness bt thee plants thrived <o badly thae the total prodic
did not amount toa bale of eotton. A ]l]uf of Nea Island was
also entivelv destvoved by dnseet<s Anexperinent was aleo il
with a tlllztlltit)’ of intli-_:o-nulh cotton culrivated o the Nmerics
matmer, but the eotton altimately produest was not inany v
superior, vither in quantity or guality, to that grown by mats

The Ameriean plinters were convinesd that the Now
Ovleans could not be profitably intreduesd into Guazerat, hut 1y
bedieved that the quality of the fndigenous eotton could
improved,

The three Xmericans so despaired of sueeess that
resigned their appoimtments and Teft the conntry,

In 1812 412, only five small plots were prepaved and =
with New Orleans, Sea Ldand and Bowbon seed, bat the pnul ot
collected from these only amounted to about 11 pounds per s

The exotic cottons of the vear 1843 44 fuiled, and it
now accepted s proved that the soil of Broach was unsuita'le
for the cultivation of American enttons, '
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T 184344, nothing wax done hevond again demonstrating
that the saw gin injured the staple of Indian cottans,

In 1849, after o few yems of misdirected offorts, the
Govermment of Bombay deeided to abandon further experiments
at Broaeh.

The results of the whole serics of experiments at Breach
v been saonmed upoas e s o Soe Kinds of exatie cottons,
aeh ds the New Ordeans and Bow e, Vir hld (,l-‘-;“i..n;;}]‘\' ;l
coall eropowhen cultivared as gaedon plants with creat care and
st expenses but ey never eseapad pantial danage from the
cfvcts of the sensons When the ~anee kinds wore cultivated on
H “.‘ll‘_\__'"l' w:l!l'. even with thee areater ol Ll and e of the
avprrimental establshients b ctop vaialdy failod. The
posibility s of raising wanbon canphs ot any kind of cotton,
anvudere, by ondinied care aal evposdioee, is searedy deulital,
pat tee feusthibiey of doing soupen tems within the reach of
e ravats and within the acted neakot valae of the artiele, has
vat heenr deneonstrated ar Browsho TOwas proved that, by double
e viee and attention and weae e deuble the

EXJrhse of the
cative enltvation, s g vild and by atd ehaner lluzi}il_\'
it b obtadnod e the indigonous cotton than the ravats
s produee, but not sufficiently <o o repay the additioral outlay,
aned, tinadly, that the rative cortan, whas el by the Anierean
S, WAk ;«-nrl:‘l".\' njured o its staphe”

In the Surat, Kaira and - Ahnedabad disticts expernments
with Upland Georgian, Bourbon and otlor exotie eottons were
"‘~r:<|lh'fwl hetween the AXEIR st 160 but i eve Iy vise {hese
Bl d e the same unhiap g results were oxg crienecd osome of
e Pecean distriets aud Thava in the Konkan,

T 1831, 0t was ]mx!wmv.l to ot the cultivation of inll*l'n\'ul
Varietios of eofton i the Khandess distriet. New Orleans was
oL, as usual, having tailod, Goveriment ordered that no
by attempts should be made moits ietreduetion to this distriet,
I ‘]‘i(t' of this l]im'ltllrngrmu'nl i 184840 New Orleans was
W sown, but owing to an adverse season the erop was

“Soapely short, and it was eonsidered v the merehants as being
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superior to the indigenous cotton although inferior to New
Orleans.  The yield of exotic eotton was caleulated to be abow
one-third that of the indigenous varivtyn In 1853, the eulti-
vation o New Orleans cotton had practically died out and
the ravats  emphatically expressed their conviction that - the
climate and so1l were absolutely unsuitable tor its culture,

I Ratnagiri in the Konkan, experiments with Bourbon ol
Sea Island cottons at first were promising, but further trials on
larae seale resulted i loss,

In the Beloaum and Dharwir districts, experiments for 1l
introduction of New Orleans cotton were commeneed e 1871
and after some reverses the enltivation of the plant hecame fairl
established, and it has maintained its hold in certaim favourably
situated Talukas up to the present day.

The net result from the expenditure of money. skill
experience during nearly s0 vears was that the New Orleans
votton wis suecessfully introduced into the Karnatak and thar @
retused to grow with certainty inany other parts of the Prog
deney. This remains the only exotie cotton now grown ax o
annual feld crop in India. - AN perennial tres varietios have beon
definitely proved to be anreliable as sources of profit

Throughont  the whale of the history of the attenpts
improve the cottons of India it is sutticiently evident that e
consideration was ever viven to the chance of inproving any
indigenous variety by seientitic methods o the sole aim seemed 10
be ta compete with the Ameriean market by introducing the
eultivation of its chief eotton varietios into India. The follos
ing remarks written by Dro Forbes Watson afford ample food 14
reflection to the agricalturist,

It has been pointed out that, as regards length of stapos
the cotton of Western and Southern Indin compares favoural )
with that ]vrmlucml h)' the short st:q)]ml cottons of the Unitd
States of Awmerica. The principal objeetion to Indian eotton i~
ity wreat npurity eaused by the adiixture of broken leal ol
crushed seed which it contains,  These objections will ]m.lmH'\'

never e quite sarmounted, beeause the presenee of leaf is o
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to the greater dryness of the Indian eotton plants at the time
of picking and the presence of fragments of seed is caused by
the tirmer adhiesion of the cotton to the seed.  Indian grown
cottom from acelimatized Bourbon and Upland Georgian i)]itllts
is freer from broken leaf, showing that it retains one special
charaeteristic of the Aneriean eotton plants i which the Jeaves
cematin it a0 more sueculeit condition throughout the time of
fiarvest,

< Another grave obijection o Tdian cotton i the wjury
whiel it sufters from neddect or adulteration,

= To l"’lllt,'l{}' this Jast and futal deteet a Cotton Fraud Act
wis hrought o operation in Western [ndia in 1563, but it 1s
doubtful whether the attempt to improve matters by legislation
wie suevessful or not, - However, tons of varth and =and - were
removed troem cotton daring its operation and the mixture of

iferior with superier qualitios was preventy d toit certain extent.”



SANN-HEMP, AMBARI AND AGAVE AS FIBRE
CROPS IN THE CENTRAL PROVINCES
. AND BERAR

By D. CLOUSTON, ns,

Deputy Dicverv o bovendtnys, Cendond Proviees and Booar

THH c;lll}' mvl‘v l'l‘nlr‘ H[]]"]' ﬂ);nn collon ;‘rn\\ll {o :m‘\

extent on o a feld seale in these Provinees aee S hemg
(Crtolarion Jopccay and Xmlaed (iseus vl Th
total area 1n 1907 under fibiee [REMI other than eotton wis
33,402 acres in the Centeal Provigees and 32,361 aceres in Bera
Sann s always grown as a pure crop, bt Xmbari asoonly
cultivated as a mixture with oter e erepss o Besae ae s
estimated  that 20099 aeres were ;ln'txl:x]])' mw-u[»iml ‘r}' Ao
i mixed erops, and =262 acres under Sann, - The aren oceapid
by Ambart i nixed erops in the Central Provinees i et
separately computed, so that the veturne of 53,002 aeres shoas
the arca under Sanu alone: no o estimate can be attempted of
the arean under Ambart.

Sann or Jubbulpore hemp (Cratolicinn jucen s a legunin:
ous erop eultivated in these Provinees for ats dibre only
Crotoluiie prvcen i sapposed to b the only variety grosn
loeally, though  Roxburgh calls dublalpore hemp Crotalo. o
teppolve - The correct botanical elissifieation i< s matter whh
has not yvet been authoritatively decided and requires investiv
tion, but it s generally belieyed that only one variety is grosn
throuchout the Conteal Provinees and Berar. Tt thrives woell
on alinost all kimds of soils that are free from water-doggicg
The land on which it i grown et very hittde ceultivation, D
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iv nsially ploughed or bakbaved onee o the dry weather,
followed by one bakharing after sowing the seed in the heginning
ol the rains. The seed is sown broadeast at the rate of about
~1 H»s‘ ]wl' acle, ’“)(1 (‘l‘ull i~ i \i:_:'nrl»ll.\' gl‘n\\'t'l‘. requircs L
weeding, and s sonetimes even grown an Feiseinfested  land.
where It 1s "ul'l"'wd to be effeetive iy ]{i“illg this obnoxious
weedo The plants attain toa it of seven feet ongood Tand,
and from Fto O fect on Jroor Lol Tl crop i~ gtlln;l‘u”}' cut in
Deceniber by which time thee ~cod i< nimtured. The crop iscut
with sickles and - bound dnto Tundles which are usually stacked
i the ticld tll Mareh o Apnl By postponing the time of
etting Gl the hot weather comuel shorter period of immersion
i water Is found to be sutticient, The bundlos are steeped i
st or i pends wade near wells Piege water is always
preferred as it hastens foomentation. The bundles are placed,
Beads and  tails, two tiers decpe and are welzhted down with
<tones o mtd. When the water of o <treatn s nat ~uffictently
||v rl!. a tl"‘lli'}l i\ lhlj_’ intn \\]1](')] ]'mn”vs are I'I:lx‘ml zml] ('h\'t}l'(w‘
with the nmnd taken from the trench. Inoretting, the bark s
partially vemoved by diawivg a0 handtul of the stalks between
the thumbeand tirst tinger: The stems arve then stripped one by
rees The vetter, having broken the Tower end of the stalk
sooas to gt a free end of the i, srasps thiz vnd of the stalk
with s left hand and removes the fibee i steips by running
up the thumb and fiest finger of the rieht hand between it and
the stalk. The vost ot !‘t‘“ing i~ econsiderable. h:l)’ labourers
mithe Experimental Farms produce abiont 4 s of tibee per
day only, Cultivators commanly pay one piee per bundle for
retting, I suitable machine eould be secured, which would
evtract the fibre at cheap rates, a great impetus would he given
tothe cultivation of Sann. In some places baling presses have
e set up, soas to reduce the cost of carriage.

When the urower keeps the fibve for his own use or
seils it in small lots at the bazar, he washes off the mud attached
thereto,  If it is to be sold in bundles for export to Bombay,
*me eultivators not nn])' n.-g]m-t to wash the fibre but even
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take steps to increase the weight by fresh additions of sand r
mud, always taking precautions to cover the outside of the
bundles with the cleaner material.  This method ot adulteration
has viven rise to sertous complaints in the trade. Tt was oy
noticed till the fawine of 1599 31901 when, owing to the grea
seareity of water, Sann had to be steeped i muddy water, which
resuleed in the export that vear of verv diety tibre, As the
buvers had not suspeeted this, the tibre was sold at good prici,
and the cultivator, assuming that this form of adualteration could
be repeated with tmpunity, adhered to the practiee. In juof
Messes. Kiddle, Reeve & Coo complained that some o the
fibre that ecame from eortain districts of the Central Provine
contained as much as S0 per conts mad, whibe that received from
Koukan, Guzerat and the Decean contained less than 2 per een,
Thev were fully convineed that the mud was wiltilly addid
The steps taken by the Local Government to stop ths
niatpractics were so effeetive that in 1902 the sune firm: reported
that  the extraordinary admixture of dirt which appeared i
the Liemp ottered for sale during the past two vears, and o
especially during the Tast cold weatlor, Tas almost entindy
disappearsd from the supplies which are now arriving in eonsid
erable quantitic=”  But in 1903 adulteration of the tibre wa-
again. practised, sl the same firm again drew the attention of
the Local Governmment to it in the following terms 0 Durivyg
the past scason, 1903-0 4 the mixing of carth with the tibee b
been carried on na very gross nanner and to an extent even
greater amd more general than during the worst period prior o
our mveking vour assistanee.” The Loeal Government onee
more used its influenee througeh itz Distriet ofieerscin cheekine
this wholesale method of commercial swindling, and its measur
were again aneeessful. T distriets from which the dirtiest fib
had been received, the names of loeal buyers (middlemen) were
taken and forwarded o the firm for the guidance of their
agents,

The area under Sann in these  Provinees has beon
doubled during the dast 10 years: The principal distriets o
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which 1t is grown as a fibre erop are in the Central Provinees—
Betul TE323 acres, Seom %645 acres, Mandla 5814 acres,
Nusinghpur 1831 aeres, Jubbulpore 3,867 acres, Raipur 2,390
acres and - Nagpur 20100 in Berm— Yeotual 3,106 acres,
Buldana 2,069 and Akola 2025 The prohable reason why
the erop s largely grown in these distriets is that aboriginal
cnltivators are nwnerons amd not that climatie conditions are
prendiardy favourable. The Spadsli-Ameriean war - gave
constderable inppetus to the trades s the priee of Manithe hengp
P fromy ET4 100 per tons i 1807t S62-1000 G 1Aty and
the el improved Sann-hensp was foand - o b a cond substi-
mres Prices have been well madntiaiel over sinee s at prosent
ioranges from R st 9w msandl at which prive: Sann, if
crown un fand suited G e erope will pay Better than some
ather erops commonly grown at present. Morcover, s eultiva-
ten isowell understood and the cropis achardy one, <o that Its
altivation is likely tooestend Toas fully recosnized that land
osubstantiadly lenetited Ty acerop of San, whicl s constdered
cquivadent o wood dressing of amure Tooa limited extent
Saun is also grown to plengh nas @ green manure, partieularly
for erigated wheat in Nimar and suzarcane in Betal,

A enreful estimate of the «'Ulll!‘.‘l!';lli\'«‘ vosts of cultiva-
ton atd outturns of wheat and Sann, shows that the latter 1=
the more profitable erop. Land s not ordinariiy manured m
e whent tract.  The cultivator cither uses his eattle dung as
fuel for his own purpeses, or wlls it in the nearest town where
there is always a gond demand for cow - duny eakes. The wheat
o sueh Tand, im]m\'vrislml as it isoin nitrowen, s invariably of
stunted growth, attaining a heiglt af about 11 feet only. Sann
heing able to get supplies of nitvogen from the air grows much
mere luxuriantly so long as the Tand is well desined. On e
well-drained deep alluvial soil along the banks of xome ThUTs,
conmonly known as Kacehar, which s excellent Luad for wheat,
Siun cultivation is so much the more profitable that U bhas been
biely substituted for wheat,  In some eases the tenant whoe
nay mot he A proficient Sannogrower himself or s perhaps
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influenced by prejudice, lets such land to Gonds and other loy
caste cultivators who are expert in cultivating Sann as well a
in preparing the ibre tfor market. These sub-tenants are said
to pav as high as Rs 50 an acre for good Kuechr, and thy
erop of Sann grown  thereon i said to feteh as high as Rs. 1o
peracre. It is believed, therefore, that Sann ean be growy
more profitably than wheat in the wheat growing tracts, evey
after waking due allowinee for the costly process of hand-retting
practised at present. T enltivation has extended and will
continue to extend in that tract W prices venmin as high o
t~]1t'*_\' have been of late. Tu the eotton tract no. t,'xtt'llsil»ll"vf
thix crop can be Jorked for, as cotten pays better even tha
Sann, In the rice traet Sann conbd be profitably grown o
peaeh of the Tand that i< ar present reserved for col-weatlo
('l‘u]'.\ . .

Anvthing ke a rapid extension of - Nann ewtivation
will, however, be dmpossible for the folliwing veasons, Moy
high easte eultivators are prohibited by rilicious, projudions
from wrowing the evop. Phey will wrow Nmbari for their oa
use, but Sann never. The enltivator who grew 3t in detiane
of easte mles wis outeasted. Ts o eultivation has, however,
proved so profitable of late that some ligh caste citivators hine
waived their religious prejudices, and now grow the crop. The
goold Kunbi compromises the ditficulty by cimploying a Coond or
other low easte man to sow his Sann seed forhemp. Again, th
labeur neCessary for rv:ttinj; the stalks ix e-X[’H_'llfii\’«', and  constdor
able diffieulty is often experienced in getting suthelent wato i
the-dry scason for st:w:ping the Tundles of stalks. The enltivaoe
in the ries traet is not willing to grow w b erop such as S
on his rebi dand, ws he alvady complains of the shortage of Jab a0
to transplant hix paddy owing to the great amount of work demact
ed of him within a short period of time at the beginning of RIS
rains.  What he wantsis to distribute his work more equally oo
the whole year, whilst the extension of Sann cultivation w “M’
have the very opposite effict. The most formidable difficulty

all in the way of extending the cultivation of this or any ot
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filre crop is nut to prove that it ixa more profitable crop than
" other eTops, but rather to overcome his [Jl‘i:jll(“(‘(} agninst gmwing
Ay erop which 1s neither a food tor hnns=elt nor his bulloeks, more
expecially it its preparation for market entails a good deal of labour.
At present then the cultivation of Sann-heaup i these Provinees
s sl to aclarge extent monapolised by low easte cultivators, who
find it more profitable on the koud suited to it than any other
wirigated crop grown, Some of these cultivators are sub-
penants who pay extravagant prices for good Sam-growing land
in virtue of the profit they derive fron its cultivation,  Despite
the pnjudico against the crop, ats cultivation is almost sure to
continue to extemd if prices continue as high as they have been
for the Tast vear or two, - Being a lecuminons crop, its power of
errieling I}h-- ~onl i nitrowen shiouhl vecommend it as a :_“'1;([ <'1‘n1?
to vrow i ratation with eereals.

The aren under Sann hemp in the Central Provinees has
fereased from 20,004 aeresan 1206 to 30 102 aeresin 1907 The,
toral quantity of Sani-hempeexported and the value of the same

from a0 E to Tuon aie <howa below

Woght. Value
s Rs
Tiag 1205783
Ttk . A SRS
[N W3

Ambari or Decean hemp (Hliseos eiednes) s also
crown to i small extent in these Provinees, Tts tibve s inferior
it of Sunn, the bazar price per maud being about Rs, 6.
i ot aware that theiv outturns have heen experimentally
copared, but the general opinion is that Saan gives the greater
arturn of fibee also, T the Centeal Provinees, Ambariis grown
il as amixed erop with juar, turonung, uwrad aml cotton, the
corimon praetice being to mix hait' a pound of Anmbari sced with
that of the prineipal evop. This method of sowing Ambari tends
toive rise to branehing in the plants, but as the fibre isvonly
repired for the cultivator’s own use, this is not so important.
Th 1o does not seem to be a great futare for this fibre crop in
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these Provinees. At present it is grown on a small seale iy
preference to Sann because of the  prejudice of the growers
against the latter erop.

Agave is another tibre crop which has been but litt).
exploited in these Provinees,  The species common to the Centyal
Provinees is believed to be duypere vantidd species. Tt is usuallt
grown in hedges around  groves and  gardens, but nowhere iy
abundanee. It is very seldom utilized for the extraction of fib.
In the RKawardha Feudatory  Swte adjoining Bilaspur, it i
cultivated on a somewhat larger seale and its tibre is used 1o
ouly m manufacturing ropes, but also in ninking valuable eloth -
and the root ix used in the processes emploved in the manufacture
of gold and silver ormaments. The cultivation of Agave is never
likely to become popular in these Provinces.  As i the case of
Sarn, the better elass of cultivators are lll'{"inl“('l'(l acainstat. The
labour involved in pounding the leaves in the process of extract:
tng the tibre is constdered both hard and degrading, while the
Juice ot the Ieaves produces ez or devotites on the legs and
arms ot those engaged in extracting the tibre. The prejudies i
perhans due to the faet that the extraction of aloe tibee a
regular il industry and not a common village praetice. .\ erop
which wives no outturn for the tirst three years does not appeal 1
the average cultivator whose tendeney s to louk for specdy
veturns on his invested capital. Again, eattle destroy the cvop i
its young tage, it the cultivator cannot afford the nocessary
protection for the first year or so. Awd finally, on soils of
average fortility it is belicved that the erops grown at present v
more profitable. Aloe cultivation has been Iargely extended ol
late at the jails of these Provinees, The species grown are el iy
Ageere cantads and dorarn /'i.t/[rlr/ v sisedoaon, Mﬂ_j'ﬂ' W. B Lane
e, Tospector-General of Prisons, Central Provinees, had 7,600
aloes plantad out last yeur in the various jail gardons, of wloeh
17,573 were planted in the very thin Interite soil known as b/
round the Raipur Jail. At these jails all the work of cultivaton.
of extracting the tibre and of making it into ropes, rugs, ot I3
done by the prisoners. This industry ix a most suitable one foo
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it s it afords labour at all times of the vear and of ditferent
dervees of hardship, from light to very heavy tasks, and is, there-
fore, suitable for all kinds of prisoners. The only retting machine
that has given satisfactory resilts s Winsor's,  One of these is
abrely i usey and two others have heen ordered for distriets
where the Jail poplation is small. - There seems little possibility
of the cultivators taking up the cultivation of Agave as a fibre
erop for reasons already  explained. Ou the bhata plains of
Chhattisgarh, however, where there are hundreds of thousands of
aeres of waste land Iying anused at present, itmay be possible to
<t aloe plantations : but it this is to he dowe successfully, the
work will have to be andertaken by an enterprising firm with
athicient capital and practical knowledge tomanage it praperly.
It has vet o e proved, however, that the aloe can e profitably
crownt for eomanercial purposes an these nuarram <ails without
ivication.  The plantations started at the Raipar Jail should
wlve thix problem.



KATRA (HAIRY CATERPILLARS) IN GUJARAT

By CHHOTABHAT U, PATEL,
Eotiomiolopical Lsaistant, Bovsd s Stase,

Katry is a Gujarati nune given to the ey exterpillars of
the following three species

Vodmsacte wewred, Bath 20 dmswty boetiea, Cran
S dmesectq Dreolie, Cram. The general characteristios of these
insects i Behar have been deseribed du thee third bssie ot 1l
Agricultaral Journal of Tndia, Vol Lopage 1570 where the moths
were tigured in eolour. The theee speeies differ a hietle frone e
annther in points of minor importanee, amd so they have not b
described separately here.

[ almost all parts of Gujarat and Kathiawar, these jnse s
are to e found, amd are known by ditferent nanes i difter o
parts: vie v Katra” (in Bareda and Kadi distrieosy, =~ Bava o
= Kutra ™ (in Kathinwary, Goenerally, these inseets appear afrer
the tirst fall of wonsoon rain and attael the new e rawing
cropt. - When ther cirenmstanees throughout the vear ave favonr
able to their imecease, they appear i swarms and cause vy
ureat llitl]lfl_'_:r! to the Vollley erapes, Mp-w:iu“)‘ to mitlets, =0 &
so that whole tiells have to be resown. Thus by late sowing
plants do not breeome vigorous aml as 4 consequenes the yield =
poor. At tmed it o happous that in sowing and resowing,
season for - partienlar crop passes away anl peaple lave to 1!
their fickds under some other erop for whiel no previous prepot
tion wax made ; or they have to leave thew fallow,

Thus it ix that, while the iminediate loss cnuses g waste o

seed and labour, the ultimate effeets of its ravages are very groit
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This is why the word = Katra” has beeome proverbial amony the
(ujarat cultivators. A acewrate swvey of its distribution in
finjarat has not yet: been wade, but there are certain villages
in the Atarsumbia Petas Mahal (near the Kapadvanj Taluka of
the Kaira District, where they appear in swars every year
egularly. AU other places i Gugoat, they appear e a
anedl nutnber every vear and e swarmes EARE Y third v fourth

Ved!

Lave Hosrosy or tue Ineror

Betore devising measures of treatinent, one should know the
full lifi- history of the insect. Lo the following paragraphs, it
s dmeenr desertind tfrom tivdd abservations, and l.:lmllg Illca‘e, the
seetary abseryations have Been noted st some places,

Foge: These are small rownd bodies of the size of Joppy
wud with grooves parablel to the shorter anas evenly distributed
ot the surfiiee. FPliere are a fow thin, white, <hort hairs seattered
over the surfees They are vellowish when treshly Tad - and
i"'l‘-'llll' ‘!.’Il'l\ ‘N'f”l'l' h:lh‘llillj_{ Hh\ RN L h}' the mother
ctally o weeds grown on headlands and mesome eases e the
elds Fael emale moth ks frons 700t Loon eggs i four or
e tows touehing one atother The ege stage lasts from 2 to 3
duys,

Larea.  After two or three davs very small Larvee (eater.
pllast bedin 1o appear The tny caterpillar eats its way out
ob the cags shell o about a mn‘)lv of hours,  The Ilt‘\\‘])’ hatched
rva is ahout dath of anineh o ength. The colour of the
bdy i dark amd there are long, thin hairs scattered over the
Ui surfiee of thee body, The mouth parts are orange red,
[Uis. s usual, provided with three pairs of logs and five pairs of
Uk teet Ttsomole business is now that of feeding and growing,
For < e days the caterpillars feed on weads near by, and by the
e thye cultivated Craps ]wgin tu yrow, tfh*_\' ((‘:\h‘rpi\lzlrx) arow
heiough to walk into the tields. Their favourite food plants
e Chdho” amonyg weeds o Bajn (Penmsetun typhoidesn),

11
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jc)\\'ill' (.'l/’[("'[)ﬂ!/'ln xurgl,um)‘ Kodra (P/r.\-[m/um serobiculor .,
and the first two leaves of Tuer (Cjuwns fndions) among culn,
vated crops; and the leaves of Thovin (Euphorbin wecdind,
amony living hedges: They grow fast and attain c length o
inch or 1Hineh in ten to twelve davs,

The eoloar ot the hady is now changed to orange and ther
are =mall white nodules at the base of each huneh of 1o g
long orange eoloured hairs, 1 there 1 not satlicient food
thet, most of theny die betore attaming this <tage. TEthe T,
on which they rest, are shaken or Slightly disturbed, they at o
Fall to the grmmnl and ran }l«‘li\"“_\' to hide themselves e
another Ty to 1y davss they become full ted They are
about 24 inehes in lengthe The greater smmber of the o o
the Bedures for pripating.

Poper. Though no living pape hias bens foand el hes
ar hedues, the fuers that the eaterpillaes go down in the wren
when tall e, that the empty pupseeases e found andere
and that in the isectary, it they are provided with earth, s
pupitte undergrownd, <how that they prpate about 2% or 55 o
cronnd in hedaes and under treess For passing a Tomg preried o
the dormant <t the «'-‘le"»i”:lr\ after ol noederoti
spit coceoms with the hairs on their hodies and prpate Pl
They wonerally vemain i this condition 1l the st fdlor 2o

of the et dnon-oon, and o~ they have oulv one hrood

Ve, But exeeptionally, it i the st season the ran <o

altoether after the first fadl, and af the weather penidy - e

Il the pupae of the present brood  have passed  alws I

days oroa fortnight i that stage. moths emerge frons et

\
th

in the <ame sewson. T this e they have two broods 1

'\"‘;”‘,

the

Lo, =Muoths begin to enieree from the pups, fron
next 4|Jt‘\‘ after the first tall of monsoon rain, el within 1o o )
day~ all come out. The eolonr of the wings is white with 8
e

ni;\l"\

the

black spots. The dorsal surfuee of the abdomen i some =,
15 reed aml i others orange or dull red. There nre three

spots, on each abdominal segment, arranged “horizontalls.
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mididle one being bigger than the other two, The lower surface
iv ity white, and there are twa black <pots arranged laterally
o el abdowinal <czments The Jeneth from head to tail is
abont {7 i the fenade and 3 i the male, They measure two
n;vhr'* :\Illl ohe smd ll:l“. int'lltw HETOSS, l'efslw(:ti\'l:]_\' \\'hmx On
wihws.

On the sune day ov an the uext day after thev vnerge from
. the male and ferade mare s the tarmer dies after Iating,
amd thes latter survives for a l|:i)' ar twno, and die< adter ]n}'ing s,
At sk and at night they are found Avine anout, vither in search
of e mate or secking o sntable plaee for Javing cows ©and
during the dav they hade themselves i hedees and such other

plees where they ean protect thenselvescagnnst enenies, They

Ltothe leaves o twigs ~o tinndy with their Jegs, that high
wind ds unable ton Blow then says and i i ouot without
s furee that one can detach then frone the leal or twig
'l"!:-'}.‘ are weak Hiers and cannon H)‘ toa distaner of more than
20000 30 feet i o thigdies A nicht they are attracted to

IS

Povsites. The mncoats of 1wo kinds o ])iptrrnu.\ Hhas and
il 1«‘}111«-lmml| ﬂ\ liav e inn-n u)\\t'l‘\'v'tl 1"H“H: ‘TH Iht‘ ‘il\(“(‘,\'
o !kwwm-rpill.-u\ They have nor vet Lo tdentitiol. Inow
senmeof  Katea, nopreat nnnber of these thes ean be seen
unie ahont very elose to the enterpillars, and 1t I8 presumed
thit thev o ~a {.,,\.),.‘m.j,i“: ther eugs on the bodies of the
bt s,

Prodatars, The black erow and a kind of black sparrow,
Kiown in Gujarati as = vahi.” are seen eating these caterpillars
AN fHH~|.\-,

B s, ~Keeping the habits af the et noted above 1

Ve e following suggestions are made for dealing with the
Ptmd one o all of them may be utilised according to the
i ments,

U Before the monsoon sets in, all the dirt and sall on the
sl of the fields should be eolloeted and burnt. Along

$Ith s soil many pupae ave colleeted and burnt,  This operation
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is known in Gujarat as = burning suod ¥ and s practised by
earetul caltivators.

Il From the very first night after the tirst fall of monso.,
vain, a lantern way be placed burning every night in the tield .
should be coutinued for about ten or twelve nights. As 1l
moths that emerge are attracted to lights, s easy to trap the
in this way.  For killing the wmoths, o tray halt fall of we.
mixed with about 5 tolus of kerosene ol HTHRY b [*):u"ml belaw 1.
Iantern. ALl the moths that are attreeted Bl into the water o
:tl‘c-ilmtl'u}'m] i»_\' the Kerosene, For (“ﬂ'lhillg the Iig]ll OVer

wider area, the tray may be placed o a0 stand, a0 foot o 1

tet hich o small heap ot varth will serve the purpose
~tand.

Where these inseets appear in swarins vy vear, the
neethee can be advantageously practised by inntaal eo Operati
ot cudttvators, and i an organised cttorois miadse onee, the prt o
b cheeked for some vears,

ITL Forabont oo week just atter the tirst rain e woos
aned grasses crown on headlands shouald De examined, and it <.
Ratra T e seens e great number, they ean besolan
fromn the Held by ddigeing a0 chamel abont W@ foar e
db pounsl The Katras will fall o this trap and ey o
kifled,

VO IE they have already entered the il et
= Thoria” may boe seattersd into thee ~pisee ln-tw--vn the rows o
the crop, T!z»'}' will e on these beaves and thus the Crojpr s

he saved,

Lt Exreniim,

The light experiment was made i WJJane fast inoa v
named Kanial in the Atarsumba Peta Mahial, where the swoone
of “ Katra” appear every vear,

Some  fields of the eastern  som (nrea)  were  sele ol
for this purpose, and a dingram of the fields is nttached.
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<

Diveowan o 1t Fivens Trvarve

Fhe continuens thick boe me the diagrany shows the boundary
CEEexperiment, which eneloses an area of 36 acres of land.
Phe bt tod Bnes insidde this boundany vepresent ive hedges. The
|n;iy«

- show the position of variceus o placed exvery night, and
”‘;n !

mires used are the eorvesponding numbers of the lamps that
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are used in the following paragraphs.  The cross warks show t).
places where ** Katra " appeared,

Two lanterns, Nos. tand 2, were placed burning at night
the Lith, 12th and 3th June 1907, and no Katra moth wis toun
in the trays below the lanterns next morning. The st rainfy
began at night on the 13th and it rained 61 the next mornins
From L4th to toth nine lanterns (Nos [ to 9) were placed o
different places as shown in the diagram, and Nos. 10 and 11w
added from the 20th.  All these were continued Gl the 2nd Juie
1907, The statement on page 159 shows the nunber of motis
tl‘appud at vach Inm[) every night.

From this statenent, it seems that all the moths 1w
were likely to be trapped. were trapped within ter days afis
the first fall ot rain, Fov fixing this peviod, one Tatp was plieos
i a teld far away fron these tiebls o the 2ist and 22ud. O
the 21st, three moths were f!‘:lp!wl. and on the 2206, none wis
teapped.  Again, on the 30th s lamp was placed inoa el of te
adjoining village, and none was teapped at i These outlyir:
places were full of Katra. This phenonenon shows that whee
the lamips were placedadl the moths were trapped within 10 davs
and  where they  were ettt adone, they Taid eges and i
naturally in the same thne after the tirst rainfall,

Al the famps were Jighted 5t 7w every night and wer
extinguished at 3-30 a0 next mornine, For aseertaining v
best time at which they come in farge numbers, the moth
attracted to each i;un[» woere connted at ditferent thnes lllll'i”f
the night trom 20th to 23vd June 1907, and from the analysi- o
these four nights, it seems that the bost presult is attained after
1O p.).

A there was no rain for about 22 davs after the first onn
people were unable to yrow any erops in the fields, and e
quently the Katra, that appesred on weeds in the finlds other
than those treated, had wot sufficient food for thriving, The
excessive heat killed w very greant momber in their vonng <2
P?:‘)])ll: badd theretfore no chahee to compare the result i e

experiicut at a ghes. However, those who were shown the
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oxperimem all along. were taken out in the fields, and they s
that there were  Katra 7 in the other fields and not in the are
treated.  Thus they were convinced of the effeets of the expen
ment,

As regards the Katra that appeared near lamps Noso 3.
and 110t is presumed that at eich of these three places
female moth, while Hying to the lunp, might have dropped dow
to take rest and there laid eops.

(:4'4,\'(. -“~[ll all ared ot 36 acres Y Hml\\ hm']'i(-;”w hm{.-”\
and two ordinary cocoanut oil lanterns were useld Onow
average ot 3 davs, the kerosene ol consumed was 15 tolas po
famp per night and the corvanut ol consuned was 6 tolas e
lamp per night. The total costin ol for ten days would be Rs 2
ot Re. 0-1-4 an aere. This ot will slichtly vary according +
the number amd extent of ht-l]f,{!‘s, buar it Hay bo taken as a tan

averaue,



INSECT PESTS OF MANGEL WURZEL.

By HO MANWELL LEFROY. wa, e~ ¥

LR

/m/ ot Kiteme fogier, [t

Tue Maneel Wurzel s vt one of the ardinary erop plants
m ocemeral cultivation m Dol s ealtiviction has, however, heen
reeotmetiled owing 1ot valuable quadities o the plant, and 1t
has heen under oxpernimental enltivation at Pusa during three
b sensons. Like sy exetie: plants mtrodueed 1o a0 new
"HH]I[I'.\'. i )l.‘h Dot aens l'v~}.\‘ :«Hru'kl'li |l_\' ill\(’l‘t !lw.~[.<_ :llld I}\is
s ocewrred 1o sieh an ovtont that any one attanpting to
sdtivite this erop will Tove o he prepared for their attacks and
ke them into account o dealing with 1t Throe inseets
"\!vw'i:ln_\' attack this [\):mt Surticee weevils are destructive to
e vorng plants soon atter they come npe: Surface eaterpillars
e eastant pest thronghont the cold weather, and finally, as the
waom wenther comnrenees, the = Tndico caterpiar,” so familia
T pdanters i Behar, may trnster s attentions to this crop.
“v e preferenee to Jueerne and may do mueh to complete the
'le.‘lj_"u ||Hn|‘ ]l\ [hv ln‘rn (“Il"" illm't'l.\

Surfiee weevils are sl dulls arev weevils (T s
dolloug l)c-.\h,), <o hke the sl calonr that l]u-_\’ are difficult to

N

they are usuallv abundant at the commencement of the
1

o and of the padi seasons. At Pusay their attacks on the

Vg Mangel Warzel were sovere an twe vears out of three
th

were not antieipated the first vear and, by cating the leaves
n{‘

“hee voung plants, did s eomsiderable anwount of damage
g rowing plants airvived and sinee the seed is thiekly

O and the young plants must be freely thinned, the weevils
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were not really injurious, onee the voung plant had a good number
of leaves and was weowing well up. Tn the second year, they
appeared again and were kept in cheek by strewing the tield with
chips of any cucurbitaceous fruits (such as the various goard.
pumpking, ete, grown i gardens), awd exionining these ehips
daily for the weevils which eolleeted there tofeed, A lare.
nuber of weevils were deatroved inthis way, but it is o=t
that there woudd have beens uo more had the e ot thee evope
been Very mch i:n‘.\_,'v'l‘ atal the tlit!ll?l'_{l’ woukl have been [rropn
tionately much lesso The obvious precaution is to get the plaes
‘_'!'n\\in}; til'u-l.\' s m'\l'l)‘ R [n-.“i}ll-' i the season, so that t-
jury catsed by weevilsowill not cheek the wrowth of the plans
The Tuperial Awriealnurist tinds that <owine <honld be done &
the latter halt ot Ovtober, and not later theos the end ot Ovtalo
on dand previously well irrigated, <o as to seenre fall cermination

Atter the weevill the ordinary St caterpillar appeaes
This tnseet has been ﬂl“}' sleserihiad (~ee Vol 11, po 1L of This
Jowrnahy It extensive dujuey is to be avoided in the bal Vel
that cote every now and then, these eaverpillars st either ©
[Juixnlu‘l[ with batts or colleetiad when weeding s being done o
socddestroyved  Thev will otherwise cut ot <o Barce o nmber
plauts thar the aaps wiil be extenstve and will ety eedae
the vichl Thas fonn of damage commences i Deceher o
it cheeked thens doss ot reenr serionsly i that seasan b, @
lett adone, there will b wmore extensive attack in Febroer
when waps cannot he tilhed,

Finally, i Muareh appeared the Indign caterpillar o
this Journal, Vol I, pooada) dn the Lt senson this was
abundant as to wholly strip the [)]:lll'n of leaves, and though
attack cane l:m;, the roots voulid 4|m'--|np o amore after the leaors
vere stripped off and in conseqitence never reached  ther Ui
size. The eaterpillars also, with the Surfwen cterpiflars
seeking food after they had devoured the feaves, eat into e
roots at the surtaes of the soil.  For this pest there I
practical cure, and the ouly preeaution is 1o get the erop ot

varly as can be done, so thut when the weather warms up i
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Mareh, the roots may have reached sueh g stage of development
that the destraction of the Loy es is innmaterial atl, ~hould the
crgmasses of Younyg eaterpillas be seen, e heet precaution is
to harvest the roots as soon ax cin b done, To the indigo
planter crowing Swmatvacindigo, the prodilection of the cater-
pillar for- Mangel Wurzel nav b wsetud, sinee, it hee SrOWs an
acre or more of i, 1t will proteet s idico i the sne wav that
lneerne does, only apparenty nuore fHetently,

I the above acenmnt, we Lave retforped 1o e preests doinir
ditage only on s sall are of e seres or boses this datage
will probabily he less, 1 proportion. the creater the area sown,
B elenr that s Beloa, thes evopos BRelv oo satlor from inscets,
and that 1t cssential that 1o sheoald be sowias cardy s prossihle
aul bll.””:)l[ ol I{”i,.l\i) Theso < frests ovenr aver Tndia
terrllycand ey evpenmentad caltcaion on e crep they
My Iu" lookeal toor It i !n.nl':U:%» that contipieus cuitivation
Mi,( sertes of v wonbd echnanse e plaoe snd render it
has Tble 1o .l}n‘ attich~ o s preosts ut as at rresent seedl

oot radsed Jocally Tt s mperted sl vearlve the danage

At st~ i~ hkelv to cantim



CULTIVATION OF COTTON IN INDIA.

By ¢ A GAMMIE, virs.

Fovreamie Rotangs, Bowibery. Rirke

CPaper vevd v the ndusreid Conferaes held ar Sgeat an 1907

Hi<rory o Corroy,

Tar tibre which furnishes the staple artiel of elothing o
Tndi is seareely mentional in the carly literature o the Fasr
bt this may he explained by the contemptaous indifterone
evineed by earned men to the products and necessaries of evin
th‘\' lifh-,

Thee Saskriv word translated = votton 7 s tiest mentioned o
toe Institutes of Manu, whepe gt . rnjulnvd that the  Gerod
thread of o Brabmin miist be nmode from eottor, Flepodots
cives o elear (lr.-‘«'riptinn of the catton plant, when he says tioe
the whil trees< of Tidia bear wool like shecpand the Tndians s
cloth miade feam theee troes Theophrastus deserthes a0 plao
with a dest Tike that of 4 black v||||llr.-['|~§" the whole Iyl:mt INRSRTE
Bline the wild rose, and betng crown in rows i the fields. Th
fir<t mention ot cortan asan article of foreign trade is by Aree
whe flourished 0 the first century. He says that the Arids
cxported eotton to the Red Sea, From Tndia the enltivatios
cotton <eems te have beep nprwul westward ns far as Southomw
Kiropr..

Cotton seems to have remained  nuknown in Ching unt:d o

3th eentury.  Aw the enttons of this country nm)rn;wh elosel
appaarance to those of Bengal and Bufa, it is l'r"l’"M“’ Pt
they, with tea were mtrodueed from Fndia, o the New Wi bk
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ahere varieties of cotton distivet fron these of Tudia are produced,
" the product must have been used from the carliest times.  The
Lnowledge of spinning and weaving gradually extended westwards
anid reached Englaod o the 1780 century, To the early vears of
the Tasteentury the produetion of estton in the Southern States
of Americi was cnormons]y inereased. and thiz rise i importance
o0 Anarien asoa formidable l’(lm]n'li(ul' iduend the Directors of
the Honourable Bast Tdin Company to initiate the experimeits
for the purpose of impros iy the quadity and quantiy of Tndian
cotlon tor export to Fanerland

Foavesitent~ o buerave Inpias Corroxs

The causes of the deeline e the appreciation of - Indian
cattons 1 the l‘:HI'n[H‘flll meerkets have been often -n\pluilml As
degards the intinsie valive of the staples the superior Kinds of
Indiue eottons conmpared fovontablv, o the whale, with the
Noerican short <taplal cottons The v erage staple of Upland
Georgian s Letwern oo and o2 ineh, that of the best Broach
from w0 to barelv one el The ciretmstanees which tend 1
mereise the miferior v of Bidie, eottons are o welessiess mpick
i, which caiees a doss o 270 taaboat 7 e cont avaonst urder

preeeents of the Ameriean Upland Georgron Te must be
trneinbered that the frimbihity of the Teaves of the Indian cotton
phant s due o the deongdit of the preking season, so that, ¢ven
with extreme enre, it will never tee quite pnwi\']v to pick  Tudian
cottol i a [n*!‘lu'tl}“ cleat state

thvig to the stromger attachinent of filire to the seed,
Tadin cotton s more lable 1o b mjured i ginming than that of
»\!‘1"!‘i|"| "”“I Hf—'}'l" '”h' tetaciotls :\1“1!'!:*!“'1‘ ilt.tllv ﬁl)]‘t' {o
e serd of course spails the eotton i two ways, by the liabiliry
of i fibre to be cut and torn, and by the beeaking or crushing
of e send fram whieh il exudes to stain the Gbre The high
Isure to whieh cotton s oftoen .\\lll_it‘vh‘ll n lh‘l“l]g ixoad also
oo detrimental to the quality of the nbre.

‘\(‘mrtling to Watson, the native  sarieties of cotton may b
Al into two principal groups the North Western, yielding
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about one-third of its weight clear cotton and including th
Broach, Dholleras, Bhavuagar, Old Khandesh ( 1oeed?y and the.
S/ variety of Umravati cotton s and the South- Fastern urowy,
vielding about a quarter ot its weight of clear cotton and inelud-
ing the Hinganghat, the Bani varbety of Umravati cotton, th,
Kumpta, Madras (Upum variety) and the New Khandesh eotta,
thronn Hineanohat <seedn, Thee shortestapled Sind cotton, viell.
ing rather wove thana thind of it welzht of elean eotron, Ty
considered as torming o roup apart. The vareties under th
nates of Wistern anl 'l'inn:-wlly cotton, wust have been viehlhad
by the Bourbon vartetve which las been acclimatized e 1l
Madrs Presideney sinee the becimning of the Tast century,

The four varbeties which in point af quadity proved Sperior
to all the orhers were the Hinvanvhat, Broach, Kamta, and 1)
Dharwar Amertean cotton. The varteties net i order are 11
Khande<h, Western Dhollera, Unirovatt and Madeas ot
whilst the Sined cotton minst be pl%u‘wl fast ot all

The privncipal deseriprions of Tndinn cottons aeeording v
Beantort are Hinvancehat ¢Central Provineeso, Broach (Southe o
Conzerat, Dhollrg Bhavnarar o Narthern Guarat, Rathioe o,
Carehn Uorvatt o Berars Khanddesb, Pecean, Kl”“}IL\ e
Dharwae Sonthern Mabvarr Conntevy, Sind oSind . Bene
el Drelia, Pangabs Uinned Provinees, Benwal)y, Wt
VShH]A}HH‘ Al Northern !h’ll" of Moy, Salem (-\‘:\]"ln il
Connbatore, Coconadas tRstna, Nellore, Godavariy, Tineve o
(Tienevellv, Madeas, Trichinapoly).

Two factors of iuferiority in Indinn cottons are staph vl
vield, and many experinents have beon attempted  with o
express ohject of fneresings the value of these. The most obn RIS
and ~;u-mliv~r ~olution of the nliﬂi:-vxlty, namely, the introducten
of hichoer el Neriean or l'lu}’,ﬂiun_ witx sHrgested at first, i
long experienee has <hown  that, exeept i sonpe p:u'tivﬂll';,V
favoured distriets, noslvantage whateser i« wnined from oot
in this direetion,

Recont experiments point ot that suceessful results will
ultimately be arrived at by the exceedingly slow but cepiail
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Hiethiods of seleetion, 'l‘|l""l"'(i"?tllﬁ' o [»l‘:u'lil';\l dithenlties are
;m!i"il’“'"‘l in the establishient of s to produce seeds of
impru\ul varleties i moderately aree quantities, but - the
pamtenatier of these vietion, when they perhaps cover large
apeas i eotton districts, s wosubjeet whieh bas ot vet been
~Hw‘“l‘i"“”}' disetssed m adl s ]u-:u'ill'_'\ ],l-}':n} 1'u-nlu‘l'zll']nn ol
the part of cultivators sand werchants will e pecessory for many
vears o eatne Fooas nnpossabde for the menthers off a0 sall
Departnient to control arrangements bevond aeertadn poiut.

Lt st not be suppesad that the awrivator himself is not
1'11”)‘ alive o the i“l[”‘”?l““" ot seed wcheetion, .\I:m_\‘ Farmners
Lo oot the seed vequired G the falloving vear's crop o
uitanle parts of the Disrsar distoet sdready tind ar o thier
alvintaens 1o mtvoduer seed ot superior varbety frome Broaeh,
athiers lun‘li("lli\!‘l}’ Frmeryve the green scodod forme off Dharwar
Amertes, el o Klindesh tie conrsest varietios aee defiberately
wleeted o acecant of ther hardieess, productivity and igher
perestitiase of cotton,

Tukine into consideration the want of capitad and - the
averens sl Tolding of the Tudian e, any neethod of ealti-
it which would enval ovpenditane o artitiviad or tamyvard
HihiEres, s bt prosent ont ol the questien, Tl cemeeal consensus
\»:Qium.,” af the AR ol ton ghovels whe condueted t‘\}‘n'l'i-
Ments i the cotton 'lv-|u|tmwnt. ;i]\il«‘:&l'x‘-‘ tor o thiat 1o illllll‘U\‘L"
ettt wis to he »-\!nw-lml roni any Ateration in the nitive e thods
of enbtivating cotton, as the implements alrendy used were
sty well adapted o the purpose. The deforts complained
o1 s has alrendy been showa, were due to fanlty provesses during
ambadter hapvesting the produee

The experiments, however, i these oy vears were direeted
W the parpose of Tutrodueing the finer exotie varieties into the
ety This objeet was only attained v the establishment of
g |'N:Ilui (;.-nr:i;m into the Diharwar distriet and o Bourbon
it parts of Madras.  The sum ot px'u-(h‘ll(‘(‘ }_:uinwl amonnted to
e et that L'X}M‘rimvnh with foreign eottaons were often sueceess-

l when condueted as vostly garden trials, whnle, on transfer to
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the fields, it was found the plants would grow <o moderately as na
to attord a reasonable profit ta the cultivator.  Further, the toreig,
cottons with naked seeds fell an easier prey to harmful inseers
than the native varieties, which, with one exception, have thir
seeds guarded by w dense covering of short bairs,

The universal result of the experiments may be suwmnued e
in the words of the veport issued on those at Broach., = Son,.
kinds of exotie eotton, such as the New Orlenns and Bourbo,
yvielded vecasionally a small crop when cultivated as garden plaas
with wreat care and expense, but they never escaped partig
damage trom the effect of the seasons. Where the same kid
were caltivated onoa larger seale, evin with the vreater <k
labour and care ot the experimental  establishwents, the ey
invariably failed. The possibility of raising garden sawples of 1
kind of eotton anvwhere, by unlimited eare and expenditure
seareely doubted, but the teasibility of doing o upen terms withn
the actual reach of the ryot and within the nawket vabue of i
article, has not been demonateated ot Broneh, Tt was proves
that, by double the care and attention and more than double
expunse of the native cultivation, w larger yield ad better oo
chaper quality might be obtaied fron the indigenous cotton te
the ryots ean produce, but not sutliciently so to vepay the add:
tional outlay.”

This may be considvered the inal word o the subjeet,
the Agricultural Departments in India again took 1t nneder cool
eration.  They have profited by the Jesson that Jitthe can o
gained by the introdaction of foreen cottons which have toow
subjueted to a long eourse of acclimatization.  The fatlure ot @t
cottons on a large seale, sfter their suceess has been eompl ol
established i garden trinls, has been repeated, and the et bl
result should now be accepted ww o fact, so that further losow
be: avoided o the future.

The pursnance of a rigid system of selection on s seten i
basts and the more intelligent appreciation of the laws w ok
govern the production of erosses and hybrids will probably lecr

definite results, at first on the seed farms and afterwards on e
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fielde.  New varieties will be introduced into districts suitable in
every way to their individual requirements of climate and general
environment. The Agricultural Departient ean furnish  the
neeensary acientifie guidance, but nothing ean be done on a field
seale without the assistanee of the farmer and trader.

Corron Soms axo Crrrege,

Black soils in Tndin are pre-cminently the best for entton,
Hv‘«l sotls are \(':ll't‘f‘]_\.‘ wver tsed for this crop. Tl \Ulj('l'i!ﬂ‘i()‘ of
the black soil w probably due taies depth and adliesiviness, which
render it very retentive of moisture,

Mr. Merveer made the following remarks regarding the state
of mative cotton cultare : © In Gujrat,  Khandesh, Southern
Mavtha Country and Berar, 1 tind an approach to the Ameriean
meade of enlture, \"_\' sowing indrills and at recudar intervals, while
in Madras, the North-West Provinees and ahnost every other
part of Tndia where cottonis grown, the broadeast svstem alone
iisnd The tiest by allowing the erops to e kept free from
avassaml weeds, by meana of plougdi o cultivator and the aronnd
ahont the plants being thoroughly and constantly ~tirred, gives an
advantage bothoin regard 1o cheapress and the improvement of
liltmh themselves that the other never eqn Jromsess, ated 1s, indeed,
the ehiet exeolloner of the American tede of caltoee and the nnl_\'
o of its foatures which has beon found not te need mueh
miodfiation,

~ Tt appenrs that the natives of Jarge tractsas Guzerat,
Berar, alteady vmplov a mode of cultivating the catton Plant, in
primeiphe pearly the same as the Aweriean, bt better suited
e resperts (o Joeality, ete. Noopeople Tetter understand the
whantages of rotation of erups than dv the natives of India
“."Q']]"I'“)I."~ With vegard to implements ot eultivation, those now
s amongst the natives of the districts where the dnill system
of eatton culture is practised, are quite suthicient, being fully
apted 1o the most thorough tilling of the ground. Though the
field fop improvement ix great, still, the manner of growing the
Stlon is ot nently so defective as it has heretofore been the

12
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practice to represent.”  Previous experiments, earefully conductd,
proved that irrigation, especially in the later stages, is harmful v,
the crop and weakers the fibre.

In conelusion, at the present juncture, we are only ina posi.
tion to say tentatively, exotic cottons can only be cultivated i
favoured parts of India S tree eotton cultivation is not worth the
risk : varieties can only be improved in their own localities, by the
adoption of methods of selection and erossing, and varieties v
only be naintained ina pure state in the fields if the cultivaton

and traders are willing to observe the neatful precaution,
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Exeerivests i Treating Groesiosir Lesy Diseace.—The
s known as £l catised |>.\' the tungrus ‘\'4’/)"f‘/]/ll vin Aracki-
s has been severe on the Government Farm at Kirkee, near
Pooa, for <ome years. Experiments in treating it hy steeping
the Seed in eopper sulphiat and by spravine with Bordeaux
BNt were started in 19006, and continned last season.  The
reslts wepr disappointing. N provenient in the treated plots
verld b deteeted on inspeetion: and, though the vield obtained
the fivst vear appeared o indicate a0 beneticial result, this was
et neuntained  the <econd vear, and the variations between the
Il!u{\ Wele P[‘u'l:l')l_\' HY rmuh Hf lhﬂ.t'l‘v'lh‘c'i n su”. Tht' t'un;.:us
Mot quantities of spores on the fower surfaces of the leaves,
anbas the erop eovers the ground eloselvoat s unlikely that any
prav, however vurt-fu“_\' :llllb“wl, can reach many of the Spore-
wodieing spots. Hence,even sprayved plaits miay - infect their
wighbonys, partieularly during the monsoon when there is so
weh disturbines of the Jeavoes, Steeping was tried although
B parasite has ot heen found mthe seed, heeause there is some
widenee that seed from discased plants may convey the disease.
Flis i however, ikely o e due 10 easual spares Iving in the
i whieh sticks 1o the outside of the aut, and such spores
vould be renelied with dithieulty by any fungieide. Ttas, therefore,
shvisable, when ground nut seed s imtroducedinto anew loeality,
"live the seed husked fietoand then treated with copper
Wphate before exporting. There s another possible way i

; A
ik the ravagres of bk disease may be lessened. Experience
SN to <how that early maturing varieties suffor least, for by

the 1Hme that their leaves are soverely affected the nuts have
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been set and eseape shrivelling.  Henee attention should be
directed to obtaining an early ripening variety of nut by selection
or hybridization.  This appears to be the most hopeful method
of attacking the yround-nut disease at present available. -(E. ).
Brrier.)

0..

Fovrriay Corros oy Sisoe—Ine 1903, the area sown 1y
Egyptian cotton was 1,000 acres it was all on the Jawra,
Canal situated in a district measuring 2,000 squarve miles. Tl
vield was approximately 150 hales. The season wasosaid to 1o
unfavourable to all cotton in Sind. - Very sanguine estimate
were formed earlv in the season of the viell of this erop, up
an average of 14 bales per acve. Whibe asmall pereentage of
the area sown catme up to the estimate, the larger portion was
only fair and brought the average viell to alow level,

The price, however, obtined was very encouraging, Eleven
bales were forwanled to Liverpool tor valustion and woere sold i
the open market at 9/ per Ihe The value of good fair Egvptian
on the same day was [0/, and middling Ameriean o4,

The Viee-Chairman of the Biiti:h Cotton-Growing A
cltion wrote as follows -~ Under these eircimstances i wonhl
b advisable to endeavour to et as mueh Fovptian eotre
planted in Sind as possiblie this seison, and the planters ought
b abbe to rely onoa nininoan pries of 70 per the out there”

Mot of the corton was boucht by o Karaclht exporting it
and the I)ri(-v obtained by the culiivators worked out NETANEE
Mit-Atiioand 7L G A<l Thi< firm was <anl to liov
ohtained 114 per Ih for this cotton in Liverpool,

In the season of 1906, the area under Bgyptian cotton wa
5,008 acres, [t was, as o former years, seattersd o small plots
over a very large areas Consequently, i order that the Zetnid s
might get as large a price as possible for their produee, - ase
KR
i
at Mirpurkhas and there the entton wax auetioned.  This sehome
was successfully earried out by the Colonization” Ottieer, Jann?

consitlerad necessary to establish n systeny of reeciving d

for the eollection of the cotton. A central depot was pstabili-ied
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Canal ;06 was the means of areatly inereasing competition.
Faen the worst quality cotton which was wreatly diseoloured by
the attaek of boll-worm <old at a rate of Rs, 11220 per maund.
This price cotnpires favourably with the hest aiven for Abassi
ad MG AR e the previous vear,

[t = lll'()li[llll" that this ~vatem of colloetion and zllh'[iulling
the cotton under Goverment supervision will have to be contin-
med for sone Vears il caltivarion s Tlitil'}_\' estiblished  and
?'\1.\'v~|\ ﬂl“}' aware of the nature of the |ll<ulllwa

The amount of Fayptian cotton actually <old ar Mirpurkhas
was 6579 manmds (of =0 by of sond eottom and the average
rate Reo 11300 peromaand. Besides thiss however, much
cotton was disposed of by private sale o Abhmedalad spinners
and 1o a Karaehi firm for export.

The total yield was probaldy under 10000 maunds of seed
cetton. This low vield was generadlv oxplane-d by the ravages
of the holloworm, bat i the caliivation i 1oo6 was sunilar to that
practised b many zenndars e thie curvent vears the low vield
forthe Larger portion of the Lad i~ explaned apart from the
et of bolloworm, Last vear's ginned cotton, whiere nat diseal
aired Ty Bolloworm, seems to have been fully vqual 1o average
Nevth Favptian Abassi. The cinning vesalts wore also said to
b \imil:\r. sy about tondhs hint ta 310 Jhe send cotton. No
1'<'Iulr]:lil|? wits thide )»)' _x‘xinn.»r\ as [‘w‘:_’;\l'(zh It ng”l “T‘\l:lp](‘: the
stength, however, wis reported to have det riorated.

“m'ing_: the senson of 1907 the area sown was 6330 acres,
Miaren of ahout 2,000 seres was sown with Abasst seed obtained
from st year's erop, ginned in Sind. - The remauning aree was
>utowith Mic-Af# seed mported from Fovpt

Bo 1907, there was practically no boll worny on the Egvptian
catton, hat aconsidernble amount was found on Sindhi Cotton in
the <ime distriets. The eultivation was in mest ciases very poor |
many endtivators broadeasted  the seed an the flat after one
Plotiching paid no attention to thinning or weeding.  In
Beandy all cpses, too, the frpigation was exeessive which isa

A means of lowering the crade o the staple. The results
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of this over-irrigation was scen on the growing erop, rin., large
masses of foliage developed at the expensi- of bolls, and the ground
hecame covered with weeds.  Tnoa few cases, very good erops
were obtained as the result of more carcful cultivation.  Ther
geems to be no reason why with proper eultivation and rotatioy
rotirns of 1,000— 1,300 ths of seed catton per aere should not 1
obtained on land that is free from alkali.

As in the former season, the Government auetions at
Mirpurkhas had a very beneticial effiet i ohtaining an adequat
price for the cotton. As the stutt wis exposed in fairly Jars
lots, buyers came to Mirpurkhas whe woulduet have gone ol
the district buving in small lots, Most of the eotton was sold In
privite treaty at slightly less than auction prices s faras e
be ascertained, the total crop was about 1,500 bades cach of dooThs
Ot this the auction t“\[)l wel of about oo bales of Abise
and nearly 300 bales of Mit- At The average prive obitaine
WAS T -

Mit-Afif, B 1 ey FTTURTTIV IRY S TE NN S SO § P
Abtansis Roo B3 per miined of S0 dbes sed otten,

Mit-Atiti being new tothe Tndian neaket the bayvirs wer
probably diseonraged by it~ brown eolour. Stmnlar seed vorton
was being sold in North Fevpt for ©85 0 per 315 ib~.

Governnient foes for transport, ete, fall tobe deducted o
this at Re. 1 per maund. An avernge tigare for total crof
woulil be probably R 11 to Re 10 per pand. The ohict
buyers  were Ahwedabad and Bombay wills, chnely for T
s.pinnin;;s, and one or twosxporting tirme. Tt was also |'|'ln-9("i
that samples wers bought for export to Japan.

o the present season ol 180s the area to e sown s pml"i\ iy
the same s last vear. 06 tons of Abssa] seed el i1 e -
Mit-Afbifi seed are being distributed 1o the zemindars, (0 b
Hexner=ox.)

.
. .

Boarp oF Adricerrexe s Inois, 1008, The fourth il
Meeting of the Board was held at Pusn from the 17th te the
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»oub February 19020 Mr J. Mollison, M.R.ALC, Dresided. Fifty-
ane members and seven visitors attended the Board, Besides the
ofticers of the Tmperial and Provineial Departments of Agricul-
ture, the mecting wius attended by the Director-General of
Commercial - Tntelligence, Divector of  Botanical Survey and
offieers attached to the Avrieultural Departiients of Kashmir,
Barodio and Mysore: States. A fow non-official wentlemen,
mterested e Tudior Aorieultire, were also present. Bengal,
United Provinees, Punjab, Madeas ad Central Provinees were
ach x'rlbl‘mv!ltml lny five ofticers ol jis I)»-l-;:l‘tmtllt of Arriculture,
Bonbiay was vepresented by thive of its officers, Fastern Bengal
and - Assame by four and B by twa, Al Directors of
Aorieultare except the Divector of Bemubay were able to attend.
The subjects brought up for dicenssion were ;

tad The tormy of “-‘(H'X'( af the Baand's lvl‘m'rmlillgsi (/,) the
future constitution of the Board of Acviceulture: (o) Programmes
of work of the Bnperiall Provineial, ad Mysore, Baroda and
Kashuir St Diepartinents of Acricalture: oy the lines on whieh
}‘:Ill--l||~-l~';_:in';L] and .\l}‘n'«-!-»;i(';tl work mothe Prosvinees shu\llll hc
catducted - and the ceneral exprnsion of the datferent =ections
b the Departinents of - Agrienltare s o) the best methods of
Ilyi”:i”.'--' experiiental work oo the natiee of cultivators (r) the
tension of eultividion of b plants o (i the seope of mproved
|'nu[|r_\' h;.-.‘.li”; i lodia Thes sabjects were Logely dealt
\\Hh 'n-\’ “Hlllillilh'o\\ “h”\,. able “v]u;]‘t\" HE Illl‘(]iﬁt‘ll ]\\ the full
Brard, will be pubhished in due course,

The tiost i!lllNlH.‘Hl‘ diseussion referred to the hest methods
of Pringing the work of the Department ma practical way to
the totjee of eultivators, .\l:ul_\' of the wanbers evineed keen
It orest and many usefil suggestions were nade

With a vies o removing the necessity of sending students
o pecialise in England or other foreign countries, it was dectded
that the Pusa College, with a seleeted number of Agricaltural
rulnates and (lis!i;uulxishml Seienee wraduates of Todian Uni-
Yr-ties, should ~(:u~t<:\ post graduate speeialised course as somn
i the College building s veady, w0 July thos. The standard
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curriculum of studies has been framed and rules of aduiissiog
are now under consideration. They will be shortly published
for the information ot the publie. —(Kvitok.)

-
e »

Liae Fosmiarion.—-On havvesting the crop o fae growu
Pusa in the rains, it was found that  practically every stick wa
infested with caterpillaes (several species of Eobleyuie and sone:
Tineids).  These teed on the Iae inseets and the lae, causing grew
loss in weight and are o well-known pest in Indine The sticks
were accordingly seraped at onee and the Jae spread out o the
sun to dey.  This being of no avail at all, the next bateh o
sticks, as they came from the trees, were placed in the fumigating
box and treated with carbon bisulphide. The liquid was uwd
at the rate of ome ounee to ten euabie feet for twelve hours and o
serapiny the lac from these sticks, ne live caterpillar was o
but abundant dead caterpillars and chrysalids. The previousdy
seraped lae was then treated tnan ordinary box, the iguid beivs
pouredon toa wad of eloth placed at the top of the boxand the Tog
then elosed, This treatment should either be double the steensth
of that used for the sticks or continued Jonzer, and it s advieol
1o kt.’*:p the box elosed until the .wr:t[n'il fae s to he sold. Tl
I8, every tillb-d hox of serapred Jue should be tumigated s It
and kept soas Jong as possible. Lae treated in hoth ways aae
sent to Mirzapue for valuation and the traders were unabl o
diseover anything wrong with the bie, valuing it at the priees ther
ruling, Re. 43 and R« 30 per waund for the two qualities, The
treatment s, therefore, not in any way injurions to the lae ane 1l
saving it effects is wholly out of proportion o its cost. Both the
rains crop of lac and the eold weather cropr are habitudly
attacked by caterpillars, the former most ) sueh lae hecores
wholly valueless and a specially oo sample of lae snt by
planter from Assian to London was reported onas whally it
for sale owing to worms.” [t is improbable that any meau- of
checking these worms in the growing Ine on the tree will be forind,

but it is ut least possible to at once treat every atick of lae as it
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cut, and prevent the loss as soon as possible. We would draw
(e attention of every lae grower and e buyer to this point and
to the simple and ey treatinent that is effeetual. —(H. M. Leeroy.)

Travascoke Covoser Ihisease Heasy loss s been
weareed i Travanceore i reeent vears owing o a disease of
eecnits which atfeets w eonsideiable ved o the north of the
Spate, This disease s spreading slowly and may appear in
Madahir betore long. [t causes the trees vradually to become
Barren i some gardens the boest trees, that used to give over
« hudred nuts a0 few vears dgos now only give ten or twenty
ol v el <ottictinies none at all,

The Hest sign of this discise s that some or all of the leaves
vun vellow, ws i they did not et enougd water, Then the tips
of the leatlets dey upand b dowie At the sane tine the
ter leaves bend away from e cronnand beeane Toasened, o
that thev can casily Te torn cf frons the e I vear or two
o the first appearanes ali the Laves taen vellow and adey up
atthe tips. When this happenss the bunches of nuts get adfveted
at first sdmie of the nuts do not ripen properly but tall 10 the
ctongd inan nnmature condition s next vear there will he fewer
and siwadler nuts, and after o or tive vors there may Le none
at alll Sametines the owey ~}mtll~~ ane unable 1o hreak out
o the base of the Tenves ll\\]:l“‘\'. Lo ever, they are tormed
Bt are not strong enough to produe: crocd nuts, Such nats as
e ziven by diseased trees are of bad quality, the copra i hard
and wives litde oil and the water inside the nut is disagreeable
W tste and diminashed 1 quantary,

Ciradually, ws the paiin zets more wed more weakened, the
e Jeaves that aee fored are smatier than those of Twalthy trees,
Th wonnee shoot, which stands strarght up in the middle of the
“Sean wets shortened and turns _\'an\\ or mav even wither
conpletely.,

After five or ten vears the diseased patme may dry up
atesether amd the head falls oft, This is firly common jn some
Phicos, as in the Minachil Taluk of Travaneore, w hile in others,
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as at (\hung‘:mm-hcrr‘v. very few trees have died even thon)
some have been barren tor many vears,

Areca palms are attacked in the sane way. As they ap
sualler and wove: delicate than coconuts, they beeome bareo,
more quickly and they wnay be killsdin from three totive vear
though often they remain barven for mueh longer withent dying
Tllt‘)’ iate nevel ki”w] in i I'c'\\‘ mnn!h» HEN in [|||- /\—lr/n‘)'ul/vl lliv g
which attacks aveen palms in Mysore,

This disease has cansed sueh Tosses im0 some villees &
Travaneore that there is now only onequarter of the vield o
coconuts that there wsed 1o b s Vedrs o, The CXports o
coconut pl‘lullll"- trom the State honve deerased i valne |n'\' sy
Lakhis, i spate ot eonsiderable vise b price

Lt s causemd ir}' A minute funcu~ which artacks the ronts ¢
the <ot and canses theme o vors This lives and grows il
~oil, but can ondy ~pread wnderseound very slowly T B ke
about ten vears tocget from one villze in Traoaneorns o anotie
onlv o Bew miles awav I sail from a0 diseased waordien s o
into a healthy one, the funens inay be brought over i the
epreially At i contidns any coconut reots, and may besin v
attack healthy toees at onees This nost be the way that i e
spread overa farge paot of Nerth Travaneare o the ast twonn
vears, for i this manner av cang o conrse. boepde to 1
qui('k].\‘. Henee, ,wnp]n- should Lo versy cavetul not o Lo any -
or roots from acdiseased e o their cardins

The ouly way to kil the fungos s 1o die up and barn e
roots of diseased trees as o soon as Ay nre notieed It -
the owners of coconut and arveca cardens i distriets adjornie
Travancore will do thi<, there 1< w0 gond chanee that the e

will not spread hoyond the State. Tewill regquire great waed

a dookout for cases, b 1!

fulness and all must nnite in kecping
a few troes wre left diseased, they will serve to harbouy thr
fungus and enable it to spread in the soil and attack all the i
near by The trees should be dag np and the roots burnt as ot
s thny are noticed to he diseased, ns even thonsh the owne T

lose: a few nuts by digying up the padim, the Ioss will e -mak
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ad e will save Bis other Grees, The pilms da not <cem ever to
peeover and 16 is better to Jose o ittle at onee than a vreat deal
u g
Ler on by allowing all the trees 2etattacked (B, J. BurLer.)

Jore Fxveriiesrs v Besoan, - The Bengal Agrienltural
Departinent Leatlet Noc 10 1007, sives e general results of jute
svproments which were beun on e Burdwan  Awricultural
Station in P90 and have heen carvied out thep. aud  clsewhere
i Bengal up o date The Burdwag, experiinents have definitelv
]s!‘n\wl that of 37 varietios Hl'i‘_{ill-’t”'\' tried, 10 e the ])r;.\i.
Whew thes eainfidlis normd and well distibuted, 1, Irrigation is
reuired. The best tine for sowing sewd s the third ’\\‘wk of
Al orac litde atter. The wood et b SONDIN W soot]; seed
b which e ondy b produced e s barge ey of ploughings
and other vultivation. The erop s exhaustive and requires
constderable dyesstnges of wanure betore the seed s <o, The
st paying results at Birdwan were wor By applving To maands
oCeattle dung o 7L maunds o castor eake v oaere, The
pents shouwdd he thinned aut 6 Apartand - reaped i
Septeniher when the water vonditions for retting are bett v than
B The langer the crop s allowed 1o crow, the heavivr the
onttrn of ibre, T never pavs tocat thy crop hetore 3t s in
il flower, The bt quality and wrcatest cutturn of tihre are
]n'ui.;\},l) abtated when the fruits are lu'inj,: torniced,

Drilling of wecd has so tar tailed o <show any advantage
e brond easting, both svstems being cqually - gond, The
Pilowing  varietion, ez, Baran of Mynensingh, Awonta of
l":ni«ll*lll‘. Kakyva of Bambai and Deswal of Sirajgan). Barapat
ol -’-‘\j::mlmthgmlj_ Nuilta of Mynwensingh, Paknallva, Tosha of
Pabia, Halbilaty of Tipperah and Tosha of Fardpur have
Iroved 1o he equally good and have vielded nearly the same
PLotity of outturn,

The experinents at the Cattack Farm showed that under
Poper treatment jute can he suceessfuily grown in parts of the
Ot Division in rotation with vither paddy or potatoes,
(|‘:4\:nn(,)
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NorE ox some Suger rousxp Neak Crasaey—On Jnnn;m
31st T visited Cumbhum in order to see some sheep which i
been noticed by the Tnspector-Gieneral of Agriculture from 1,
train, when passing through, some davs previously.  The notie
able teature about then was their whiteness. 1 found the ook
some little distance trom Cumbhum itselt, grazing on the gravell,
upland soils, where there were a few weeds and o little Sagg
(Pevnisetion typhovdeny  and . Varagu  (Prvdenm) sl
There was also a bit of dried ulilss on the lower .~|ulw~ of 1.
hill, . The sheep were arge, standing about 21 27 inches o
the shoulder. The colous was mostly a very pale brown b
there were many practically pure white, A few were dink brow
This colour is often more marked on the belly and the back .
the hind legs. They possess no wool at all hut only a v
coarse hair which ix longer on the undersidie of the back ]
belly and on the hams. They possess small thaps of <kin suel
are tound in goats. The vams have short and slightly twisnd
horns. They are aceordingly mamly used for manuzial purpese,
though their Heshi i caten by the Mabomedans who e fairdy
numerous in this disteiet. These sheep have littde value exeops
for their skins and indeed resemble voats somewhat elosely,

The rams at the time of my visit were ina separate ek
They are allowed to run with the ewes u May or June, Th
lambs are dropped in October and run with the ewes for -
months (K. Crei, Woon,

*
LR Y

Bext v Waear, = A sample of wheat flour,  containing
numbers of brown, smooth-walled spores, was reeently ree ool
at Pusa from Gilgit. A feow Teads of Toeal wheat obtained ton
the same locality showed that these spores belonged to the i
known “stinking  smut” o or hunt ' fungus, which e
considerable damage to wheat in some countries. This dis v
was not previotsly known to ocenr in Indin, or on its hopdors
Two varieties are found, under the names, Tiletin T riticr and
Tilietin lavis, hoth of which were present on the Gilgit sannples

Probably the latter is more common, as the spores in the ot
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were almost - all belonging 1o this varicty  Smutted heads are
paually ereet and ean be detected when e crop s nearly mature,
The fungus itselt is not. however, visible until the~ urain s
broken, when the interior is found to eonsist of a blackish. hard
mass, with a very disagrecable odour, The discase can be almost
entirely prevented by steeping the <eed in formaline, A pint of
this should be adde Fto 50 wallons of water and the sced-arain
iniersed for tour Lionrs, then driol bitiga Su\\‘ing. A careful
wateh should be kept for this diseiee i the Puanjal, as the
experienee I most countries has beon that, unless checked, it
sl anereases nutil it may eaus seviere bose. (B BerLer.)

SERICULTURE IN Koasnvie (Note trom the Report for 1907
of the Sk Assaciation of Girear Britidn and Ireland). —The
development of certendture in Kashmiv s heen very striking
during the Tast ten veare This mdustry s now probably the
hrgt ot its Kind in existenee The report states that the
ey tree is now Tujpyer svatentically endtivated in Kashir,
Skworne cags were given out w1071 honseholders, The
wetnen and ehildren were chietly encageed in rearing the silkworms:
B0 Lo TO000 persons were thus cimipleved. The eocoons are
browsht to the Central ]":u-tnx“\' at Srinagar and paid for ar
tived rates,  In this f:u‘t-u’_\' the stk ivrecledand over 8,000 men,
woren and  ehildren are cmploved at the work. The profits to
e Keshinie State fron this imlustry are vear by vear Imereasing

T]Il‘ lixul-_\-l‘v\\ i.\ i!h“l‘;llv[l |)\' [h.- l‘.»”u\\ill'_: ﬁ;_:lll’t‘\ :

The cnttnng of raw wik £ Lav 070l e
Tt s
b 300
Pt ]
T d=132,17
[RURRIE, By

| R R

The raw and waste ~ilk find 2 ready sale 0 Franee and

My, ~(Ennor,)

A NEw Savrek oF Scnte o Avvostn. A new source
" Sulphate of Ammonia has been found in peat which exists in
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immense arcas in various parts of the world  The process Ly
which Sulphate of Ammonia is obtained from peat s called 1.
Wottereck process. The patenteesave the Sulphate of Awimong
Company, Limited, of 171, Queen Vietoria Street, London, F.C
By thix process 300 tons of mwist peat, equal to 200 tons o
theoretically dey peat, gave a minimum viellof 10 tons of Sy
phate of Ammonia. The maximum cost was found to be t3<
per ton, which is [exs than halt the present market price. 012 0.0
per ton. The destruetive distillation of peat produces parath
tars, acetic acid and annmonta, which, wtter being separated, cabe

<obd as eommereial l;l‘mlllcrs.- (Eorron)

.
. -

Seckerion oF Proeov. Pea ror Wanr Disease. Fxperinenr.
were commenced at the Kirkee Govermment Farn, near Poor
i LO03, o raise astratn ob Lo (pigeon-pead resistant to the wie
diseaxe of this erop. - A number of varictios were: colleeted
<own on a plot that haud breen severely atfeeted the previous vea
Nine of these varieties. which showel [ll'r'lllim', Wee Fesouwp o
the e plot i 1006 A the seed was taken onty from planes
that survivedd the first vear and were theretore presumabily <o
what pesistant, w higher proportion of sevivals was antieipatos
m the seeomd vear. This was actuaily the cse in seven ot o
the nitee varieties, o remaining constant amd one <howinz o
Ao-n'lvu.-‘r in l‘v'ﬁ,i-tillg I\n\\vl' \\.HI‘L‘ \\i” tn ('thilllh’«l \\ilh {
Hinited number nr'[)luntn, amdin a year or two gt ~hould i
}u»a‘.ni‘l!v to sefeet individual Muuh that are lllup]v-@linll:\‘»l}' Visis
tant to the discase. Seleetion work of this nature s a v
tedions matter than seleetion for detinite qualitios such as i
l'i[)"llill"[. ('U)U!ll‘ or the ]ll\' \i]u’-w ir I Hecessiry 1o b ik
reasonably sure that the resistanee to disease s nherent, ard et
merely die to the parasite failing to come i contaet with the
plant. This is wors dithienlt in the case of asoil horne s
sueh as wilt, than in others, as the degree of spresd of the fus
through the <oil cannot rendily be wnnged A« the parasite 0
widely distributed in soils which have grown pigeou-pen peguirly.

and ax it enters into the interior of the underground  parts M
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other method of checking it appears to be practicable than that
heve referred to Whether this will he sweceesstul cannot he fore.
wld at present, but the CXPeTTHnent e prouising o far as they
have vones (EoJ0 Brrrew)

Frax as o Fuwe Cror oy Benaee A Review or Reporr
o Mo By Vaspiersersove, Frax Exeenr This erop has been
arown experimentally for sevieral vears i Behar, The chief
exprriments have been condueted at Dliooea The caltivation
ol on this estate i 1906 B 1907 was on an extensive
commereial seale,  The tony cropowas crown under the direct
Aupervision of Meo Vanderkerkove, who ix a practical tay expert.
He wis engaged o avear byl Tidieo Planters” Association,
helped by fds provided by e Bensadl Government,
Me Vanderkerkove's peport on i vears work s reviewed as
Hider oom

Neid el Soason. The value of a0 thas crop o is l.uwl\
betermined T the chareter of the wotl and of the <ol nols stire,
The duest ket rates enn only he wat if the stens are unitorny
e ength, colowr and Hexibilite: Dy Behar the licht sandy soils
and the heaviest l‘];l}' <ol will nt u~uallv pl‘n(lllm- A &‘I'H]\Hf this
ity Soils intermediate hetween these two are cenerally best,
bt this depends upor seasadial eotaditions. [t the Hastha or
Hathin rains in September-Octobe e are comd, tairly Tizht high
b may be found snitable, I the October raitall is deticient,
lwdying elay-dike land may probably be Test The important
Peintis that the fand should hold <uticient moisture near the
srfiaee qt e tine of SOWIHIL 10~ eure even ;urmilmtinn.

Caltivation. Flan can padv begrowe sueeessfully e the
It

i

Toeasans e ean follow oo monsoon crop whieh s taken o \I‘I\~
e Ll 4f by ploughing and other tifage a clean friable seed
m for the ax s llmhhml hefore the muddle of Octaber, 1t s
unhl.l\ that fax ean he grown on the same fichl oftener than
T tourth year. The land should be in good heart from
Presions manuring.  Direct manuring for this crop is ot

lvivably, Furopean experienee indicates that a liberal dressing
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to the previous erop of a general manure, such as cattle duny,
indigo refuse (seet), or oil cake would give good rvesults. Thi
dressing should be at least 8 tons of eattle dung or scet, or hal;
aton of rape or castor cake per acre (these are usually .
cheapest manures in Behar,

Sred —There s no doubt that mported seed shonld be e
in the first instanee. Mre, Vanderkerkove considers that Rusao
seed acclimatised for one vear in Franee, Belgiane or Heolba,
may give the best results. There i however, elear evidenee e
Russtan or Ht"lgi:m serd im[ml'rml direet j_'i\'--\ _«_{uml results, o
that such =eed acclimatised in Tidia continues to give gol
results at lrast for some vears. The sead acelimatised in Trda
is smaller than that imported. A seed rate of 120 1o 150 T
imported secd, or af 100 10 130 Ihs, of seclimatised secd peraere i
vequired when both kinds are of good germinating power. Th
<erd should bLe sown October o at latest o the tivst Week oo
November, The seed may be broadeastad by hand - or diills
like indicn in very narrow vows, and eould probably beovo
exprditionsly and ~sticeesstllv sown by the cheap hand barros
for sowing bromdeaat which i s extensively used e sowang
clover anl wrass seeds e Englands Ttis Dest tosow i the vus
morning betors tee sun dries up the surfee wnistine, The —o
,]u»u]c,l HE Iy;u' HE [)n_uil»}v e l'u\#-l’!'il Ir\ 11;’]( l':l]’ill;" afters mi~
the soil showd b rolled 7 down with a light Jog to eonsay
moisture, These operations are very camential to even oenini
tion oo which e suecess ot the eropegreatdy depends,

Wordivg. The damd should beoso caretully niled bt
~owing that little weedine will T required attorwards. Hoes
weeding wWhite neevasry s cementinl A Ludlock Bioe canuet i
e The hand \\-'M“h:: “hould be done when the seedling- A
sipall, When the <collines are three inelies Jgh, it does wet

harm than gosd on aceount of the damage done by trampits

Clean seed should be gown to avond as far ax poxsible the ne 1R
weeding,

Matiring wowd hereresting.— Flax in Beline s usually o toi
months"evop. It reachies maturity for filee when the - s



PLATE XXIV.

o
L W IR SR A
[N o ' . 1 P .
: Jrtien e A i Pione ' 1 Sont veers b thas o machane.
i paveee of wed N i Cote e mlae that they are oam

| s .
PRy e hed iy e e an






NOTES, 185

bolls have fairly set. At this stage the wnount of seed obtainable

i ~maldl, but the quality of the filre i« <uperior. The usual Sl
of ripening are that the stems begin et yellow, that the
Bittom leaves of the stems hecomne yellow wnd begin drop off]
and that some of the bolls contain sods whiel ape begiuning to
set brown i eolour. Tooan uievien 1icld e NI méxy appear
inpatehess When they do appear. tie crop should be uprooted
E\:H('}l l[\' 11-‘11011. il!lllh"li:llrl}', T}I" lluii;m l:uuly\’ knows how
todo this work heeause i neetstoned o e with ather crops,
The roots should be shaken tree of vt ol the <talks Taid
meady i rows or swathe ] allowed 1 drvtor twa or three
davss The cvop should then Lo tied it siadlesized  <hesves,
[ possible, the conrse and tine, the lovee and short stulks <hould
botinl n ~eparate ~henve s, Thi- h ]!u " \\'l'lill‘_' the ditferent
plities of tibre when it is betnge scatebed. When satliciently dry,
he Crop NII'I\l]ll fa virted to thie [}n'r\lxill-j Hoortn order Iu\l‘]umtc
theseed Dy beating the sheavis withy <tick~ or b beating them
ainst o hard tlonrs Thie ~ced can bee cleane d by owind in e
~:1nlin:x|“\' wax. Onlv the best secd shoald e Kept for sowma. It
i b \lf'r'l_\' ~tored 1n tins or elosed cartiion ware . TR It
vty to protect the secd aeinst weovils and alsorption of
notstiure which canse great boss to the cormmuating power,
otlity. The characteristios ot oo quality in tlax are
stight yvellow slendier stems, stall white ronts, very few branehes
anil ]uuls, small, saft Jeaves which are far aparte stems theaible
Tards the root amd 25 1o 36 inches Joneg hetween rant and - top,
Ay bengeth Jess than 15 inehes of unbrancled stem ix useless
Septfor tows Canese fibre of Tow market value is got from tlax
wWhiteh remains wreen too long, which Brane s ont frecly and trom
which the stem leaves do not ‘lr"l' off when matured. .\ variety
WL these eharseteristios vields seed freely. The characters refer-
ral v, n this para. should be .\])n‘t‘i.‘l”.\' studied in seed seleetion.
I Hc'z,‘q‘ ~There are sevoral sVstens m{ﬂ[)(ml n Furope, e

(1) Ruver retting.

(2} Dew retting.

(3)  Stagnant water or * blue 7 retting,

13
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(4) Tank retting with underflowing water.  (Loppersiu
patent.)

(3) Tank retting with washing svstemn. (C Vansten
kiste patent.)

4 and 5) are intations of river retting.

The tlax expert found 4 wad o unsaitable o Fodine o
fotnd 1t ineonvenient to ry the others, He deendvd that v w s
best to use ordinary dudigo vats. The vats shoubd be o
with sheaves on end s :‘\~-|||'\‘ il= }ums“lll‘. a second l;l)‘t'l' "H-ifv_'
placed above the tirst in the same way, and both kept o positie
by a close Tayver of bamboos on the top o cross beams & or o e
apart are tigidly Kept in position about a toor above the lowd
Hax.  Water 15 let inuntil the rising tha reaches the rigid bear.-
The water should cover the thax. The dissolving of the cums
tht‘ ﬂn( CAllses Th(' waler ta }IP"'“III" ‘I:ll'k i)l'u\\n ill l‘HIHlH' : \\Eg;
the water becomes too hvn\‘\' Lden with dissolved wmatter, i
retting bacteria cinnot hve it Consequently the brown war
i let out at the bottom of the vat, Fresh witer s Iet i at
top untii the etfient water becomes fairely elears Tt this fos
water gets also Lrown in ealour, o portion may also have to
renewed before the tirss retting s mmpl»tn-. Generallv, coar
straw which i1s stained by beine Taid o the field can beoretne
quicker than straw of hetter quality. The warmer the water i~
the l,ui(:kh‘l' the !“'ttin;_' I :u'(rnlnpli,-}wd The best temperatis
s betwern 64 and 75 F Water at f0 F. is not unsuitabd
but at 90 F s risky for good results B takes siy to ten davs @
ret thie hest llll:l!if,}‘ of fibre The proess I~ comsidered compe
when the bark and thre fver erncks slizhtly by pressing the ¢
hetween the tineers. The water i« then deained off and the o
1% removed to the apen to nlry, vreat care |win;_' taken n Bt
1t whilst wet to prevent damaging the tender ibire, When oo v

i awwn brought to the vats and again Loaded as before, W
the water gets brown, it i~ allowed to run off and clenr water 2
i for afew hours until the retting is finished. The test 50 0
break « stem i two places and diaw out the e betwern 4

two points If 1t comes out very casily, the r;}ttill": 1% ('ulnlrf b
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Thee nl)‘iﬂ'l of twier retting amd one ¢|r}‘in;; in hetween is to
mprove the quality and colonr of the fibp. by bleaching in the
i and eXpostire to the ajr. “v!ring i~ hest llulm in B(:hap n
the vold sedson s the TA'III!N‘I'MHH'V ot the water 15 then USU‘d“\'
pst right ’

Depag - The sheaves of tlax e now renenved o AN open
S I"""""'?‘l'l}' to wriss Lud, 1 drve Fach <sheat s divided into
swecor theee parts Each part s bound e e top end and
spreed ot at the bottam end and v W o e vround in the
stape ot cones These canes et d nside out nexy day and
coaino st ap to dey s the whole ahpoer by 1 expose to the am
ke all the <t~ <o that s Vi devand Bleach I}ll)l‘trll}_[}]]}',
Wik -'-Anzlr]vt«-]y ~il'_\‘. the tiox ~hould bee tied up o et }nmlﬂ«"\
aocprnie adl o oot cnds s o s pressible

Brvadoier This ennsists Pty the tan ATV v
cuedtds Denwecn two sers o uncd e rollers, Thess hreak the
woodv part ot the stene ad oot daniere the tiboe Breakine
teditires sentehings N adepower el s illustrated,
Plre XXTV)

Neatedong A snateling noeeime can ne worked by manual
Pt power oraconanber can beowarked trone o power <haft The
cotstrietion s dithiendt to deseritee s o to hand wood Dlades about

el thick, fived Wke the spokes ol ot wheel ona huab
b at achighovate o spocd s shatt I nevolving, they
cssefose taa hard-wood hoard iveed inoan npright position close
Pt revolving Blades

b tos beard there o it Throuwh thns <Lt the dax with
CRn i s passed noand wathdrawn m hendtuds fiest, one -nd
e handfal and then the other The process s repeated until
e tihre s beaten elean In sentehing, a considerable amount of
e pradueed, which has to b weparated from the eleaned fibre,
T cleaned fibee s graded aceording o quality, twisted and
Porvd deftly into bundles The wentehug <hould be done betore
Ul hecates over dry and hirele o Behar the cold weather,
e November ta fat Mareh, i~ the oot time Mr Vanderker.

1. .
Mo has \)w\-n able to train ordinary conlies to da the wark
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expertlv. A foot-power scutehing machine is lustrated. (Pl
XXV oand XXV

1)’1(/[’;,!/‘ The cleaned tibre s 1*:il‘t‘fll”}' gl':ll‘vll ;uw:nlinj_vtf-
quality. - Each graded ot shondd he haded separately. This work
requires expert knowledee, The bales for <hipnient ave coverdd
with unny cloth. and caele should be distinetivelv marked,
denote the quadite of the Bloe which i eontains, The ek
rates vary laveelys The very bost quadities of flax always e
mand very hich priees,

Joonlts ',’/. Dlciand, l:‘.r/n riacrts. These fndieate <o b
that Hax s Tikely o become s paving erop ona commereial <
i Behar o The et }vl’wﬁf from s acre of a1~ estimated -
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Foitrire wark - The "\'["'l'ilm'nt:d results have heen soeneon g
i that Mro Vanderkerkove has been engaged for s term of v
The experimental work which has vet to be alone covers aovon
teld, Teowill inelade the testing of () indigenons and oot
varieties by acclimatization of inproved seed, (7)) plant-toy
xeleetion of seal, (1) sails, {¢) rotation, (/) eultivittion, {y) man e
oncluding i< own <eet water), and (4) retting methods, Dot
stration will benade to show whether the erop ean Do prodies
profitably in other parte of Tndiaand is within the mes -
ordinary enltivators,  The hest methods of baljng and mark. 1
the crop will be further examined, - Enrronr)
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oo ClrnrivatioNx gy [ESTEY Iadian Trade J'Hlll];l]. Vol \'II]‘
Noolaly

Tue chie! fuctor i sueeastul e production lies in the
miproving aral systomatizing of e enlovanon, When eXperi-
aiee b shown whiel nee sains certian foealite hest, efforts
ondd Do mde ta estabdish reanlar aeas of (‘Ib!)l’i('w‘ cither tron,
sood o cuttumgs tos e worked g defimte rotation, Various
toesare saitabile for Lae cuitivstion, g Caficss Jolicas ( Avhar
Peds i N<wim, oo whineh the bost Lac o the Provinee s pro-
drerds This tee too has beens found very useful i ioculating
dher trees suely as Pipais Beroeten The cost ot cultivating 1on
trees sy, o Kusam o Neddeacde o oy s R 13, and at lowest
Stmate this cught to produce onds o Bae (hest arange <hellae
e frone Rusom Laer, The prosont priee o Lae is Re 60 g
senind thus, there ssa gond margins e protitc. Tnoeuiation of
qul I,:U' sh“ll]ll :l]\\ ayvs b ﬁ'uul (11 Tine \\m'(l 1o ll’\s (]l-“‘\-,. \\""ui.
A maist sttuation s essentinl for sueeesstul Lae arowing.

Lac was produved o former times oo aceeunt of its dyeing
prdities, now its valiue les solely noits resinons propertios. The
ok method o colleeting, which was suitalle when “dve” was the
chinf objeet, is nowadays harmful, iving s material of dirty and
Pror quality. O aeesunt of the extensive use of shellae in
veetrieal works and i the mannfacture ot aramophone records,
P the price of Lae has risen from Rso 15 1o R 60 a0 maund.
oo those interested further information mav be had from My,
St Bhing's Nate on Lae Tnseet” o Do Watt's © Lae and Lae
Fofintries {Agricnltural Ledger TN of 18907) and Todian Trade
Il o), 1. pages 1oL and £i7 Vol HHL page 294 Vol 1V,
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pages 00 3800 5630 Vol V,opage 190 Vol VI page 733
(W. Rosenrs.)

»
» »

Livr Irrtaariox. By Averep Ciatrenrros,

Iy this pamphlet. specially written for the Industrial Co
tference held at Surat, Mr Chatterton demonstrates the ettieine
ot ml vn}_:incs aml punips over inl“j_fvnnll* water lifts for il'l'i;_:‘ntiw
This pamphlet is written i a simple style suitable o the e
genee ot ordinary readers. He mentions the dittienltios preventi,
the wide-spread use of il vngines and prmps. He adimits o
enftivator in Indiac 15 wenerally poor and Tacks mechanieal G
Asitis not within the means of the enltivator to pay Ha 2o
the minimum cost of a0 pumping installarion, b suwests 1
Coovernment <hould purehase ol enzines and punmps and ok
frans o these on the security of the farner's erop=. Owinye o
the Jimited mechanteal Skill of the rvots, Meo Chatterton consy
crs s the centritugal pump most smtables Tt extremely angh
and fairly etHetent and can bee had ar a very tmoderate poee
St there s a further dithiendty to contend with, ez, that
supply of water <hould rectlarly be ot Jees than tooon e
feet asday for the wreater part of the vear, Mreo Chatterno,
from Lis experinee i the Madras Presideney, way that s
suantity of water eane bevasily obtained 0 the eoast distee-
i the beds and along the margins of moy rivers. Tt
engines and pumnps are generally too replace native contrive o
for Lifting water, a preliminuy sarvey of subterranean w e
should becarrvied ont inall parts of Tndia and the pesalts <o
b made aeecssible o all endrivaton s (]':III'I"IR,)

LY
L

Cros-Fertiazation or Seoarcase, (0 Cane Sugar or B

Ixarecontly issued pamphlet, entitled * Cane Sugar or Bt
written by Mr. B L Seard, ¥ 10, the writer gIves 4 resinn ot
the advantages of the new svatean of erosa-fortilization of det e
varicties of canes over the older system of seadling o

selection.
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Until recently  propagation of  cane. from sced was not
thought of, but reeent researches have shown that although
cultivation diminishes the fertility of the seed, it i possible to
raise canes theretrom. This rediseon eped power s now used to
paise new varieties, which 4l recently could only be done by
carchul selection.  The tf‘n(lvlw_\' of the cane to throw back to its
original parents s shown very foreibly when it js arown {rom seed,
The dozen or so of wew varbies now caltivated in the West
hidies have no doubt been seleeted from hundreds of  thousands
ol serdlings, Rt't'rhll)’. Beowever, ciforts e been miade to CTORS-
fortilize known hotanteal virietio < until Ltelv thanrhn impossible,
[ this way waeh Bdbour will beowaved and the lnes of work will
i future be mneh more detinite, though the tendeney ta atavism

will no doubt caise some troubles (W Roerrs)

FXpERIMENTS with Canoiey Cvasagpr,

I the February nunber of the © Journal of the Board of
.\‘_'li«'llhlll‘r Al A D Hall doweribies SOl -‘\]n»rinwms carried
aut at Rathamstead with the ves nitrogenous manure, Caleium
Cvanamide,

The objeet of these tests was tofind out (o) whether,
view of its hyuroseopicity, it could b stored under ordinary
cotditions in lags inoa manure store s () whether thero s any
dner of acetylene gas heing produced from unchanged Caleium
Carliide rematning in the manure ;. (o) whether there is any loss
irtilizing vadue when it is mived with ather manures, particu
f:n}j\ .\'ulwrl.hug..].h;l[(._ From a vllln]'l" of wl‘\lill:ll‘_\' commeretal
Uik Cyanamide eontaining 1724 per conteof” Nitrogen, small
{Wennities were taken, spread out on wateh glissas, and placed under
e ) Jar over water.  Two wateh glasses were withdrawn
RO one was weighed in the wet condition and the other
his i the stenm oven, and the amount of  Nitrogen i each
e determined, Tt was found that ina sample which had
Sy pPer cent. of moisture the loss of Nitrogen was only

NN . y N ' g H " a0t
VS cent, To ascertain the gam in moisture tnder practical
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conditions, a bay containing a known weight ot Cyanamide wa.
placed on the foor of an ordinary manure howse.  After o
months, 1t had only gained 3 per eentc i weight due to moistur,
s the loss of Nitrogen in this case would be imperceptible,

Tests were also made to determine the amount ot 1.
Calewun Carbide e the Caletum Cyanmnide. One sample wi
tound to contain VUAS peroeent. and the other vo62 prr e
quantities which are negliible, as the amount of intlammabl .
which could b produced would be intinttesimal.

Superphosphate, being the ouly anure contaiuing e e
moquantity, was  seleeted ooy the bt of ang e
Cyananide. Three separate Iots of Superphosphate, vaeh
2wt were tken and nixed with 11 has, 22 The, and 4y i
Cyvanambie pespretiveive A eonsubrable amount o heatr e
getrated, due to the slaking of frec Jime s the Cvanand-
no o othnsive gases were aven ot although the operation
mxity was tetnbee b unpleasant wt st by e extreme dustee -
of the Cvansnade. T anothor test) water was sprinkied v
neap winhe mising was gomyg on, and this kepr down the aie
and consuderably reduced the teperature. Samples fronc
nnxtires swere taken and anadyseds Tewas found that ther
noo Nitrogen foat, any ammonia that 1s generited on the s
ot the inwe being txed by the Superphiosphate © that in s
of 1 put Cyanamide to 5 parts Superphospliate all the wa
sofuble phosphate s converted nto diealeinn - phospliot
in~cluble i water but soluble i dilute eitrie aeid ;. and that v
little change to tricaleium phosphate s brought about, - Ly
loss of fertilizing value is very slight.

Mre. Hall concludis his paper as follows : —

“The net conelisions from the above r-xpvrinwutn are that

Caleinm Cyanamide, as now  manafaetured, can e stored r 3
reasonable time under ordinary conditions withont dan. v
seniaible loss of its fertilizing properties ; Cyanamide can o 0"

.

mixed without diftieulty or loss with Superphosphate. the sti
e mixture being as easily handled as any other artifieinl ma 2"

(A G Bixr)
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U nizatiox oF PoNp ;e —( Journal of the Board of Agriculture,”
November, 1907.)

Pond mud s well recownized by practiou] men as heing of
real valie where it s casily aceessible, The analvses of ditferent
:\':nn}u]n-,\ show 1t to b very hitle vicler iy plant food than aood
wil. Prabably the vood effiet s due more 1o phyvsical causes
than actual manariad value. 1 has beon found of ureat use for
it treex and s muel used e the Kew Botanieal Gardens for

this parpoese. (W, Ronrrs)






NOTICE.

HE Memoirs of the l)prl[nnnl of Avrieulture iy India,

dealing with scientifie subjeets relting Agriculture,
will appear from tine to time as materia] e avallable,  The v
will be published in separate series, suel as Clie Aistry, Butan\
Ertomology and the like. Al contribations « hould De \eut to
e Editor, the Tnspector-General of Agriculture, Nagpur,
Contral Provinees, Indine Contreibutors wil) be aiven, free of
drge Bty copies of thetr cantributione,

BOTANICAIL. SERIES.

Vol ToNo L Thee Haostorium of the Santalum Albuni—Early
Stagees by OO Busskk, woa L F L Price, Ro, |
Part 1L Caces of Iieculae Poncteation by
CoA Bassrs v ke Priee, Re 2
Vol NG TE S Tndinn Wheat Rusts b B Brriex, s, FLs
and JOMO Havia Price, R
vl NG L Fungus Discases of Sucareane i, Brlwll by
Eoad Borek, v v~ Price, R
Vol TONG TV Grossypiam obtusifohun, Roxburgl, by 1. H.
Buekim, vy Price, R,
L LNG Y AL Aecount of the Geaus Pythium and some
Chvtidiaeew by KT Borien, we. rLs
Price, Bs 4 =
LNo VL Cephaleuros viveseens, Kunze : The Red  Rust
of Tea by Hawonn HOMass, vse, and O A\
Hoeremsson, 54 Price, Rs 3

LN T Some Discases of Cercals caused by Seleros-
wora Gieannnieala by B0 Bevers, wonl s,
H’l'im‘, Reo1os
. No. T The  Indian Cottons by G AL Gawsie, rLs
Price, R 7~
LN 111 Note ana Tovie Substanee  exereted by the
“m!t.\' of Plants |‘\ F. Frereuen, M. A Rosel
i Price, Re, 1-5,
TN TV The Haustorium of Olax Seandens by CU AL
Barpek, woa. rros. Price. Re 28,
"L NG v The Haustorivmn of Cansjera Rheedii by C. A,
Banger, moa. vos (D the press)
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CHEMICAL SERIES.

No. I The Composition of Indian Rain and Dew by
J. W. Learger, rh.p, res. Price, Re |

Vol. I, No. II. The Composition ot Oil  Seeds by J. W

Yol.

Vol.

Vv()l

\Y‘ )}.

Vol

"\)l,

\'l’l,

Vul.

Val.

Vol

Val.
Vol
Vol.
Vol.

Vol.

Leaturr, rhoo., r.cs. Price, Re. L

I. No. IIL. The Pot-Culture House at the Agricultuw
Research Institute, Pusa, by J. W, Leavig
rh.p., r.es. Price, Rs 3,

[. No IV. Experiments on the availability of Phosphute
and Potash in Soils by J. W, Learner, vhoi
Fes. Price, Reo 18

I No. V. Construction  of Drain Gauges at Pusa Iy
M. H. Agyorr, wasst.ek, with a Prefuee by
J. W, Learueg, ehop, ves. Price, Rso

I.No VI The Loss of Water trom Soil during Do
Weather by J. Wavrew Lestues, rhooo v
r.cs. Price, Rs 2.

ENTOMOLOGICAL SERIES.

I, No. . The Bombay Locust by H.o M. Lerkov, ws
RS, B2 Price, Rso2 s

I, No. IL The more Important Insects injurions to hads
Agriculture by Ho Mo Lerrov, wa, re-
r.z.x. Priee, Rso3.

I No. IIL The Indian Surface Caterpillars of the Geoss
Agrotis by Ho M. Lgrrov, s, pes. brs.
and C.C. Grosn, wa. Price, Reo 1S

I, No. IV Tndividual and Seasonal Vaviations in Helopeies
Thetvora, “'utt‘l‘hullsv, with tlt::“'l‘ip!inh oo
new  species of Helopeltis: by Haworn H
Masy, vse. Priee, R 1.5

I, No. V. The Coccihie attacking the Tea Plant in Tudis
and (fuylull }1}' . E Green, roes, and H vsoLs
H. Masy, nse. Priee, Rel 1.

I. No VI The Mustard Sawfly (Athalia prorinia, Kiue
by H. M. Lerrov, sy, rEs, Fzo, V0
C. C. Guosu, na. Priee, Re, 1

IT.No I The Riee Bug by H.o M. Lrerrov, w17

F.7.~  Priev, Reo 1.

1L No I Remarks on Indian Seale Tuseets (Coeeidic b

F. E. Gregs, pes, #2.s. Price, Reo bb

(1. No III The Red Cotton Bug by H. M Lerroy. 5

FEs, Fos Price, R 2,

1L, No. IV, The Crstor Semi-Looper by H. M. Loy

Mo, PEs pzs (L the press,)

IL. No. V. The Tobaceo Caterpillar by H. M. Lrrrov. N b

r.es. w8 (Inthe press)












