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A
THIE OUDH SEED-DEPOTS.
By W, H. MORELAND, wa. Lo, Les, oLk,
Jhoo ot ot ‘1{,,,‘”/‘1,,,.. rmp.

Masy if not mest of the cultivators i the <outhern distriets
of Oudh are unable to carry s ;u]e‘tlu.‘ttt' stock of seed from
harvest until the fullowing secid-time. There is no Iack of
appreciation of the benetits 1o be depived from choosing seed
from the best of the produce. and the practice i~ fullowed,
as fr as pos=iblie in the ke of the evops which eost little to seed
an acre: but with erops, steh s wheat, where the cost of seed
is considerable, the people have not thee fnanea) resources that
woald enable them to hola their stoeke Dy practice: they hand
over their whole erop ot wheat 1o the arvair-acaler to be credited
t their aceount, and it ~ced-thue they oo o hime for the loan
of the necessary send.

This part of the country produces tavourable year
more wheat than it constmes, as the bulk ot the inhabitants have
1o he content with coarser  food-grains, The ;x'z\ill—«ienlel'
naturally sells the est o the wheat that conues into his hands.

ad isates the Dalanee tor sced, so that aprocess of deterioration

e the quality of the seed s <teadily at worke Tt is probably
due nainly 1o this faet that the wheat ardinarily grown i South
Ohdly .‘,’i\‘t's a poor vichl of mierior j__"l‘ilill.

Fuclities tor the <upplyof

The 4[(1«'.\‘(inll ol ]n'n\itlmf_{
he Board of Revenue

wond seed in sueh tracts was raised byt
i 1sys. Some of the lavger Taudhelders protesses
e atter and offered subseriptions towards the capital requived,
soed to the cultivators

1 interest in

B el s their assistanee in disteibuting
and in collecting their payments at harvest-time © an advanee
‘ ’ 15
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was obtained trom Government to supplement the landholdoy
subseriptions and an experimental depot was established 1,
test the question whether good seed could be profitably distnib.
nted as a commercial operation. At the outset, it was hoped tha
if’ this question could be answered o the affirmative, the g
estates would follow the example set them and would organize
the seed-supply of their cultivators,

The landholders soon lost interest in the operation, o
perhaps it wonld be fairer to say that their interest, never very
~trong, proved insuticient to cope with the objections of their
subordinates to the extra labour invelved in distribution and
eollection.  But thix tirst phase of the undertaking lasted lons
enough to show that, whatever the landholders might think, rth.
caltivators were keenly alive to the advantages of @ svstem by
which they eould be sure of sound seed on fair eredit terms.
the same time the Department was getting popular with the
cultivators, <o that when the landhollers” interest waned, it was
decided not to suspend operations but to deal direet with individug!
cultivators for the time being in the hope of gradually developin:
a system from which Government could eventually withdraw,

D(\aling with individual ecaltivator< had numerous deaw
backs.  There were too many petty accounts to keep s collectio
became very laborious, and the caltivators had to be introdues
hy the subordinates of the Land Records Department. This T
necessity was objectionable both ax diverting the staft from  then
duties and ax tending to asystem of foes for introduetion. The
fivst step i organization was to eneourage cultivators to o
groups which would tuke over substantial quantities of seed wnd
be jointly responsible for the return of the produce. By et
vear sufticient experience had been gained of these groups o
Justify their recognition as the normal customers of the depot,
and consequently a (liﬁ?'l‘('ntiéltinll of interest rates has been miule
in their favour which will probably climinate the individw!
customer.,

The next step forward, the conversion of these groujs
into co-operative societies, will be the work of the Registrar-
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Revent high |il'iw‘.\‘ Bavve e 10 madvisalle 1o pross this deve op-
ment forward, and s only i few societies have heen actually
formed 2 bt there i~ reason 1o think that many of the groups
are ready, or will shortly e ready) 1o resister themselves as
socteties, parehase a stock ol wed wit capital obtained  through
the Registig at cocaperntive stes, and carry their <tock from
~eson to season The eliel ety of I]lr'j_"l'ulll).\ appears at
the present thue to he the vish ot foss in storage by theft, five,
Bseets, etec This quuestion s <l to e worked out with the
praples bt as o temporary messee T have offered ro store inthe
Government depdts the stoek Sf the pioneer societies i return
for o ehavge per msund caloulated 1o cover storage-charges and
I=Urn e,

Should these socteties develop i the way that s hoped,
the Department will have nothing farther todo with the supply of
seel for their members, execps toassist them from tine 1o time in
aedding to then stock. orin taking upaonew variety, . The assistance
will be contined to purchasing for them the best sead available at

cheapest rates or advising them where and how ro purchase,
It will not be tinaneial.

The original intention was to offer the people chosen seed
of the Toeal strains, and this course i ~’_1” followed 1 the case of
some Kinds of crain where the Toeal sapply is faivly voud.  But
i the case of wheat, which tforms the hudk of the distribution,
change of polivy wis necessitated party by the taet that it was
mpossible to get enough good wheat of the local strains, and
partly hecause the people woere tired of their own and asked tor
a different strain. The =oft white wheat, known as Muzatiarnagar,
Dl heen trivd i the Toality with sufficient sueeess to justify it
offer, and it has been the principal arain =upplied it has now
hecome l"'l’“l'“ with the {,H.}H s nl\mw i mn\'il]ol"ﬂ)l\' greater
wet return than the loeal strains. Oats have been introduced
e or two places where thore wisa demand tor the evop, but the
market is too limited for this evop to become very inportant ;
ek variety of fine viee which commands very high prices in the

market, appears to be becoming popular.
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The terms offered were 25 per cent. for the crop: thay i
to say, a cultivator who takes a maund of seed undertakes 1,
repay 30 seers of its produce atter harvest. It he prefers o
some do—to pay in cash, the eash rate is fixed betorehand ar,
slightly unfavourable figure from his point of view, as in order 1,
maintain the stock it is desivable to get back as muceh wrain g
possible in kind.  This rate of interest was tixed as the connnones
prevailing rate in the locality, ax it wax desived not o appear 1
enter on the enterprise of veducing interest. Ax a matter of
fact. the charge to the people has in some cases heen reduend,
because some dealers adjust their ratex by the difference hetwioy
prices at seed-time and at harvest, but reduction was not part o
the scheme. At present a rebate of one-fifth the interest i
being offered to groups provided they pay in their produce pune
tually in one Jot : thus a group whick has taken 10 maunds of
seed need pay only 12 maunds instead of 12] maands under i
previous rule. This reduction ix justitied by the greater seeurin
the saving of labour in collection, and the reduetion of weeon
work.  On the other hand. fron next year the rate to individuas
will be raised to 37% per centoin furtheranee of the policy of
encouraging the formation of groups.

The working of the depot way be deseribed as follows -

The representatives of a wroup are now known to the A
cultural statt and need no imntroduction, hat individuals have o
he introduced.  In either ease the fssie i< made on application
with the winimuwm of tormalitios, and thepe s nothing niore 1o
do till harvest time. Ttis here that dithenlties oconr in ol
tion from individuals,  We Lave handly ol A il ense o
fraudulent vetusal to Py but delitors expeet to e reminded, ol
this entails much work on the revene-staft of the sab o division
wark whieh will, [ hope, he

reduced to a mininnm as the aronp

systen (lf.‘\'(:]()[).\'. As eueh Lot of secd ix returned, it has to b

exatined for fitness for re-issue, and then eleaned and hageal
under the supervision of the acrienltueal staff. At tirt o _;,.,,‘{
separator was used fop (;]o-;uling’ but hand sieves hive boen fomsd
more suitable.  The cleaned seod ft for ve-issue s then stord
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and the infevior seed ad r-lw;ming> sold off for casl
when the market is favourl,..

A3 regands storage, Khan Bahaduy Muhannuad 1
has =upervised operations sinee the start, has o

Vat a period

adi, who
eveloped and

wdapted the indigenous nethods o, s which e describes as

tollows - —

U Seed-grains may be aoed cdier e pits {under ground)

a building (two-storied preferable)
having but one entranee (o e wath or soutl,,

v chambers (over wyonnd) in

The niost
e ar elianbers is oblong, the ditensions,
of vorse, depending on e awount of

~uitable shape tor the p

arain which has to he
stored. The pits or chanbors <honld e prerfeet]y drv 1o hewin
with. i walls aned the toor tiercol <hould then Le well coated
with conl tar and allowed o deve Betore storing the seed, about
hall” an ounce of sulphur slould be Lart in each chamber and
the door of (e buildine <hould be elosed while the sulplur is
burning. Leaves of © Vordyoor {Bassta latitolia) and » N (Melia
mdica) <hould be collected betirehand and dried. A laver of
Metdows Teaves whout 6 inehes thick seald first e spread on the
floor and over this 4 thinner laver of N leaves. On the latter
should he spread a siv-inel) 1:1)'r1' ol Digws (the common wheat or
barlev straw ). Tl arain should e thorangldy dvied i1 the sy
belore storave aud should he prcken i bags e the dot s, or
S (which is the bost e tor storing rali seeds). Before
the bigs are stitehl after betne tlled, two o three one-inel
hits or maphthaline <hould e put inovach bag. The bags
Soald now b perneoved from the sun o the chamber and placed
ol the Tayve e mentioned  above. The Wpper surtiuee of the |)z3g<
Dot ll.mn be vovered with w twosinel laver of S, and on
tus Baver shondd be placed a fresh Tayer of bags and so on tilll the
chambuy s fall. A space o about one foot should be left all
round the chamber inside to be closely filled with bliusa ;1..\« each
bayer of bags s placed it The chamber ‘Sh‘mm e thix way
be tillead p o the tap when a thic layer of bhuae should [)t:.
spread and covered over with o pi\‘\‘l‘ of tat or some xort of

. . A Cexamined onee
Wit Do the miny sewson the hags should be ex:
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a fortnight with an fnstrwment well known to grain-dealers, Tti
called paeksd and is similar to the instrwment used in Furope for
examining cheese,  Should any fraces ot an attack of weevils he
tound in any bag, the latter <honld he vemoved from the g
at once,  The use of naphthalene minimizes njuries frome e
comtnou wranuy pest= but renders the seed unfic for cating
purposes owing to the disagrecable odowr which it imparts to
urain,

Ahardy Seedsc Amony the <havif sceds, rice does not requin
all this cavetul treatment, hut Uvd, Mg and S o,

,\[;\ixu 1= >[»cuiull)’ lizl‘lle,' to attack of \\‘u)\'i[s, and 1t <hauld I
very ovoghly dried betore storage under the aboyve niethod
The best way for keeping maize seed 1s to suspend - the ripe eobs
(they should be deed vipe) ina kitehen or some other roons when
soke gets i vegularly every day)

It may be added to the foregoing account that losses frons
weevils have on the whole heen triding,

It ix found that i ordimuy seisons the stock ol o
ereases as rejections and eleanines do wot consume the whole o
the iuterest received: but after w bad season iCmay beconn
necessary to renew o constderable paet of the stoek by fresl:
nnports, when chiarges tor treight vednee the accumulated profit.
while as prices are nsuatly high when fresh purchases ave to b
made, the writing down of the new stock to normal valies atfeet-
the: balance-sheet very materially. The finaneial arsonreaenis
will be understood from the following balance-~heet made upoon
Blst August 1906 0 the depot has o personal ledwer aecount with
the treaswry

Linhilities. st s,
Isoaoe Ha
e to Goverinnent . 1400 1 & Grnin, hags & straw in
stock or advance] wo 6T 0
Reserve ., we 200000 Outstandings . LRI IR
Subseriptions ST U Pead <ok 1o
Prolit e LTS 1S3 Cash . e 208G L

303 15 3 ragny fh oo
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Taking cach item i turn, the sww due to Gorernanent repr-
conts the bulk of the working eapital @ it is teehnieally an advance
mder Article 137 (1) of the Civil Account Code. The seseice
represents a contribution nade by the Government of Tidia some
vears ago to enable the stoek to be extended at a period of famine-
prives : but for thix grant, the depot. as aconnercial institution,
would have been bound to limit its operations till prices fell,
while with the aid of the grant it was possible to purchase more
woed and do substantial vood.  Foraccounts purposes the amount
of the grant is still shown s aoreserve fund. and part of it will
probably disappear from the next balanee-sheet, as the stock of
e has again been inercised ata time of high prices. The
*zl/m'r'l'l‘/;/[nn.w represcit the Hl‘igilml contributions of ]HluUlth:l‘n‘
and the profir is the balaneing e,

On the sssets side, the seed=grain i valoed at normal
prices, the other stock at a low fiure. The ootstand igs show
the normal value of the grain due to the depotat that date, while
the cash represents the vidue of ~ved sold for eash as unfit tor
«oek, ete. This has almost all been spent in adding to the stock
of wheat,  Contingent expenditure and wages ave paid trom the
cash-balance. B

[t should be added that twe district hoards have estab-
Jished seed depots on similar Hnes s they are worked by the staft

of the departiment hut financed by the district bourds,



THE THIRD ANNUAL MEETING OF THE
BOARD OF AGRICULTURE.

By E. J. BUTLER, w.n., ¥.r.s,
Neerctary to e flevird

Tuesexpansion of Agricultural Departments in Indice noted
i the account of the seeond meeting of the Board oft Aevieultur
(Agricultural Journal of India. Volwme L1906, page T43), was
still more evident at the third meeting whieh opened
Cawnpore on February the Tsthe 1907 wider the presideney af
Mr. F. G Sly, Lo, Ofticiating Inspector-General of Agrienlture
in India.  Forty-<ix members attended s against thivty-tive iu
the preceding year, the increase heing more thin aceouuted for by
the presence of thirteen new officers appointed to the staths of
the Iperial and Provincial Deprtinents of - Aericulture during
the year.  Besides a very full muster of these: Depirtinents, the
Board included the Inspector-General of the Civit Veterinury
Department, the Director of the Botanieal Survey, the Ao
cultural Chemist to the Govermment of Mysore, the Selentili
Officer to the Indian Tea Association and the Directors of
Agriculture of Baroda and Kashmir,  The Board had also the
pleasure of weleeming as visitors Siv Edward Buck, k.o~ and
Major E. H. Atkinson, k., Prineipal, Thomason College, Rurks
hoth of whom made valuable contriliutions to its procerdings.

The two previous meetings were held at Pusa. The new
departure, of meeting alternately at Pusa and at one or other of
the Provincial Departments” head-quarters, proposed by the Board
in 1906, has met with general approval.  As one of the main
objects of the Board is to sive to agricaltural officers throughow

India an opportunity of neeting together to learn something of
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cach other’s work and to discuss their problems from the diffrrent
tand-points induced by local conditions, 1t is felt widely that
the advantage which will acerue from sceing the actual working
of the departments i different provinees fully justities  the
vhxlllgt. S

The amual mecting of the Board of Agriculture is an
aecasion ot which o review can benade of the progress of State-
aided improvement i Indian agriculture during the preceding
vear. Though this 15 not an adimitted function ot the Board,
which i its offivial discussions applies itselt rather to plans for
the future, it is st an inherent necessity of any such eeting,
sl 1 Is dmpossible discuss the future, without reference to
the (”"‘l» 'l‘]u- umuvl'[llliill\' ]l;h. illt]ut-(l. li(‘l‘ll Ial(ﬁ!l ]J}' tht‘
President at the lust two meetings o pefer hirletty to the results
during the vear of the aetion tadken on the reconunendations
m;nh- \\.\' the }ll'l'(‘l'llill:_: Hu;u'li, '1‘111‘ ]H‘uj_’l‘il]llmu\ of \\'()I‘l{ .-'llb-
wntted by the Departiments of Agriculture also eontain frequent
reforences Lo etrrent work and o pew Tines taken up during the
vaar. Tt theretore, possible from this point of view to gain a
weneral ndew of e aetivities o agrieultmal atters of the
Stite departiients concerned.

In attempting to wive w brief review of the salient featares
oleaned from the Proceedings

& =

of the year’s work, as they van he

of the Hn;il‘(l of 1907
o the organization of the .-\;_"r}\'ul\ur;d Departinents i India,

111~ nevessary first to make soie reference

awd e expansion of Ureir statts waich has wken place o
fao6-07. .\ very l‘UHIl)h‘l"('“'('”““l of these lr)vl'ill‘lllml\is. with
detailed lists of  thelr stafls as they <tood at the bv‘l_:inning ot
fooe, will e found 1 article in this dournal o Departments
Jowrnal of  Tndia, Veluuoe [. 1906, page 1), The Imponal

Departinent as it stood in the beginping of 1906 has undergone

of  Agrienlture India™ by Mro ¥ G Slv (Agricultural

* Procesdings of the Board of  Apneultare 1 fndin, held a0 Cawapere oo the 18th

Frtgary 1907, and foilowing days Catentta, Otice o the Supenintendent o Govermnent

Protmg, tndm. oee, Bupee 1oannas 2o Taobd,
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b

no considerable change. Five new othieors were, however, postid
to Pusa m the period under veview, to recelve o cowrse of
training intended altimarely to prepare them for vesponsible posic
i the Provinees,  The addition of  these officers —known .
Supernumetaries o the ditferent branches of  Agricultunl
Scivnce vepresented at Pusa, hax become an important featur.
i the organization of the Pusa Tostitute, and every seetion has
been, ov will shortly beo strengthened by one or more juiior
officers. As vacaneies wrses these will be posted to the chara
of scetions 10 the provinees.

The Provineial Departments have nude adecided advane
towards the orsanization outlined i Meo S article already
referred to. A sepwate Department of Agriculnne, distine
from the Land Records Department with which agriculture was
previously amalgamated. has come it being e nearly all 1l
provinees, and in cach case i~ i charge of o spevial offieer of
the Indinn Civil Service as Direetor of Agriculture, Fael
Department has obtained, or will very sty obtain, a0 nuelens
staff consisting, i omost s, ol Prineipal of the provineis:
agricultural college, a0 chemist, a0 botani=t and ane or o
expert agricultorists, Entonmlogist< and mveologists will not
Preseut be appointed 1o any novines, the whole of the work of
these sections being for the prosent centred at Puasas with the
wsststance of native staffs i the Proyineial Departinents,

The reeruitment of the very large mative establishinent
requited  has naturally been el hanmpered by Lk of saitable
trained candidates, but this is inevitable pending the completion
of the agricultural eolleges; the supply  from them ot well
trained men will eventually remove this difieulty.  Besides the
Euwropean staft’ of specialists wentioned, native assistants sl
subordinates are, theretore, heing largely employed and will i
gradued juto a regalar serviee onrate of pay and prospects whicl
will attract highly educated men who have been 1)1‘\!“;{‘1( uy
among agricultural surroundings,

So much for the personnel. The material cquipment i
wade an cqually decided advanee,  The Agricultural Roscar !
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[n-titute at Pusicis approaching completion and it ix anticipated
that its lahoratovies will be oecupied in the cwrent year. Tn
weh provinee e sitec for the centeal provineindeollege aned
Ivs(‘zil‘l'll ~tation T heen wlm‘lr(l, and e oSt cases, consider-
able progress has been made i erceting the necessary buildings
and Jaying out the Tands Moat of de provinees have been
surveyed with o View to wdect suitble Joealities in which o
found - experimental farms, and the pher of sneh farms i
existenee has faraelv inercased, Whey completed, there will
thus he besides the Tperial Beseareh Tustitte at Pusa. eight
]n'n\'inriu} colless el experinent ~tation~, with full Taboratory
acenmiodation tor seientitic work. and @ lage naber of expetl-
mental Garns and degoustration plots i representative agrieul-
twral tracts throuchout the conntry

The decres of activity showns by e different departinents
ity vanies areatly i eeordee with the staft avaikablu.
In Burme, for fostanee the Diveetor wis entirely without
wientitic statt untih pearly the end of the period wnler review.
Several other provinees were Tt litthe hette oft Tu Bonbay.
o the other hand, newly the Gl sttt was available,  1u s
ill]{'(‘»“)]c to refer ore tan very brietly tooa tew of the diree-
tons I which the difrent departnents ave Leen etive,

The work of the Aarienttural Kescareh Tnstitate, Pusic was
onthned ])\ A conimittee of  the l;u.’ll‘tl ol Tion, who held
that 1t ~hould Be diveeted as VAN [\u»illlt'. {0 ~olutions of the
fandimental !’l'll|>ll'lll~ ol ll‘w!li('nl zl;!'iulll[lll'r. the ]“"‘Vi“\’.\il]
departments undvertaking more detiled o foead work. of nmediate
?l['pl.u';tlinll {a oeal ;l;l‘it'\l[lll!'r, Lnevitable (lvl;ll\‘ s oeetrred in
Turating any large cortes of fiekd expreriments it Pust, owling
o the lll_'u:.:.\it\' of testing the soil ob the ditferent blecks, Ui
form cropping for se cral seasons, ~o ax to obtam a knowledge of
their eharaeters, has heen the first yegquuireient. When taken up
1903, a lpue part of the preseat arable area was under .i“”f"""
ad all was in an unsatisiactory condition :lg‘liv\l\l\lr:l“y' Henee,
- field experinents proper have vet been commeneed, ad mach

e has been ("\l)gn(l['({ i mapping the farm o aere plu(s, the
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vields of which have been separately weighed and recorded, so thi
a considerable amount of information as to the capabilitics of the
different fields has been acquired. Soil analyses of a very exten
sive nature have been made, and samples of all the blocks preservid
for tuture comparison. It has. however, been possible to vy
out a certain number of crop experiments i available portions of
the farm, experiments in sugareans cultivation. the testing of
varieties, their period of maturing, behaviour todiscase and <o o,
and the expernnental cultivation of eotton and thx, being
chiet of these.  The vrdivary work of faving out the Far has, ot
course, taken wueh time, hut the necessaey bunding, fencing, roud
making, providing irvigation and so ongare now nearly completed,
and it way be expected that permanent ticld experinents can very
soon be commenced. The details of these are not, howeyer, Vil
definitely settled, but it is sabe to say that an important part of
the experiments will be periminent sevies, something on the
Hues made famous by the work carried onat Rothanisted in Fne-
land, but with spectal reterence to <ub-trapical practices and con
ditions.

In chenustry the work has teladed the determimation of
available plant tood esoils. This has beey earrvied out largely i
the put»cultun: house. a \\‘f:“—t:llllimml strueture which has been
erected for work of this nature. The results obtained up to dar
will shortly be published. The anount of nitrocen cotpounds 1
rain-water andl dew has been determmed, in work extending over
a year in cach case. The publishied results show that the uant-
tics, contraty to what has often b suggested, are o greato
than thuse .\illli]u[‘])’ found i Euglnd, The subject of soil draina
has also been taken up, with the wid of four diain gl ereetol
for the purpose.  These are solid Wlocks of soil, cut out and wihr
pinned without any disturbance, anl they provide a means of ok
lecting and examining the dramage witter through difterent thiek
nesses of a measured area of surface.  Other Imvestigations of the
quantity and movements of soil moisture have been carried on.
and it is expected that soe teresting data will be available for

publication shortly.  Similarly, an apparatus tor determining the
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quantity and charneter of <ol guses has been perfected, with a
view to obtaining mformation on this little known subject.  In-
vestigations have also been covied ont o the eonditions which lead
to an accumulation of the evanozenctic slueoside, which gives rise
to prussic acid - certain. plants. such as sorchum (dudropogon
Sorghaum) and Bnseed. (Livio asitatissimnm) so often fatal to
cattle, and on the value o/ the recently introduced  artificial
manures, caleinm eviuantde and ealeiam niteate,

In botany the chief work has heen investigations in plant
breeding and - plant improvement, The determination of the
varteties of Tndian wheat has been taken upeaovery Laree collection
of the Indian wheats havine been orown ai Pusa and their
characters studied. the ahmost invariable mixtares belng separated
to their component types. Simibue work with barlev and
tohieco ixabso inprogress,

A commencenent has been mide inwheat breeding work, a
|m|uln~l' ul‘ \’lll'(‘(‘.\\f’”l (R EREENEE h;t\'ill'_f heen uliminwl. Tht‘ l‘esults
which Bave attendod this elass of work in other eountries hold
out eonsiderable promise for <tnilar work o India, where little
breeding has previously heen attemapted. The colleetion and
vestigation of cortiain fibre plants has also been commenced,
The first step is to colleet material for growing under uniform
conditions, in order to deternnine whether the varieties of any
particular fibve plant are trae to type, and to solate il examine
the types. The value of these types will then be determined,
Hibiseus cannahinus (Pozs0 has been selected for inmediate
mvestigation,  Other work Mcbudes aseries of permanent experi-
ments on the cultire of Tridian fruits, and the study of the varieties
and eultivation of easava, with partienlar eferenee to the amount
of stareh and prassic acid producing clucoside present,  the
Acvienltural Chemist eollaborating in the fatter investigation.

In <‘|\t<!lllu]ng‘\‘ ad l]])'(‘tllt):_:..\‘ the \\‘01']\’ has mlTlll’n“'\' been
of a somewht q(li~1Tu|'v|1t character.  Sinee no provision for these
setions has, at present, heen mado i the provineial departments,
the aequirement  of information rewarding - Indian iseet ad

fanouy pests of cultivated crops has necessarily oeeupied - large
a .
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proportion of the time of” the seetions concerned. The sl
tion of collections and their identitication, il the wiving o
advice to cultivators and others regarding their pests, o a,
important part of’ their work.

Tn entomalogy a staff of native assistants has been traine]
and posted to different provinees, These men are emploved i
tield observations ot the more serions crop pests and v urging o,
the cultivators the adoption of simple remedial measures, Slow
It real progress i tis divection i~ recorded. aided by the
publication of a volume on = Tndian Tnseet Pest<™ which way
expeeted to promote the <pread of more common sense views .
to the ovigin and natwre of insect epidemies. An attempt s
been made to discover insecticides tatal to insecets, but not. in the
quantities used, to cattle or other stoek. Thix has been carricd
out in collaboration with Mr. ROS) Finlow, The value of fouy
erops i preventing insect epideinies, the inthenee of elimaric
eonditions on their prevalence, and the practicability of utilizine
heneficlal inserts as woneans of checking prstss were ulso enquived
mto at Pusa. L:n'gu reference eollections are ln-illj_;' aceumulated
and identified with the aid of specialists i Ewrope and Ameriea
The spectal investigations melwded an enuiry into the prevalene
i India of bitine hes whieh AV act s cirriers of diseis:
This 15 & subject whieh hos peached great mportanee inmedied
and veterinary seience recently. Livthe s known of the sprets
which ocewr in Tndia, and @ comprehensive survey of them may
prove of areat value in the discovery of the cansation of certain
human and animal discases. A sovers epidemic of the eotton
holl-worm has recently oceurred in the Punjab and Sind. To
combat this a luwe cunpaizn was undertaken in the Punjub.
the chief means adopted being the re-introduction of the

nattural

eney of the boll-worm, a pariasite which, there ix reason 1
believe, was killed out by the severe cold of the

the burning of stalks

winter of 1905-00,
and retuse of e cotton plant in the field-
after the completion of  the cotton picking  season, and th
p]:mting of tragr erops of bhida (Hilisens esententis ) The
result was a distinet improvement i the crop in 1906-07.
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In wyvolowy the Gaining of assistants for posting v the
l""'\'i“('“s has been started i acsimiba aaner U tiat mentioned
ahove for the entomolomicdd assistants. Lict]e progress ay,
however, be expeeted trom any efforts at present to teach cul-
tivators to understand el funeus pests. for a considerable
amount of education i~ vequived before the uatme and  effects
ol these obsenre and It [m';bite\" calt ln_- ;‘I‘M\pwd.
Attempts have, theretore, heen made 1o indicate divections
i which Ciovernment may take action i stumpivg out epidenic
diseases nd adso 1o find ddiseaseredsting vartetios of Crops
xul{im't oy \In-n-iliv disedses. s stanee of the former, a
[BVETSE n';\lnlu\i;‘n Lias been <tarted e 1he Godavinr Delta
P out e very seviots padm disease whieh threatens  the
extinetion of padmyvee nd cocoanms pahins inthat avea, This
work i~ betne carvicd cut by the Madvas Departinent with the
Hecessary expert adviee arad assistter from Posas Tt s liaped,
hovwever, that i this case, materid cosoperation: may eventuadly
Beoseenred from the rvotss The attenprs to obtain arace af
PIZeon peic Fesistant o the wilt diseise ol this cropare promis-
e well ar Poomme A1 Posac investizanions of soine of the chiet
diseises ol suoarenne e Deent cnrried o aand \ilnplt- and
AAtteient method of chosekine = red ot the most seriius disease
ol t]|i,~ ('l"()]l_ hias heen J.is('u\'w['-*nl H"M‘;H't‘[l \\'lvl'lx‘ has ll('t'lll\i(‘d
weh time, as a0 vatied preliminay to the intradwetion of
etedial measares g cotinuey i whiclr the crop diseases are
Frgely wninvestigated at prosent. The collection and identifica-
Hon of Tndinn funet i also @ necessaey preliminary to fatare
work.

The work whieh is bemy cartied out by the provineial
‘l!']);\]‘[[]]v“ls_ HES abmitted o the Board. i~ o extensive and
varied that onlv o el reference T its main featnres s possible
e,

Efforts towards Uie improvement of  Indlan cotton are
reveiving constderable attention.  The attempt to acelimatize
Efl)‘mi:;n cotton in Sind has attracted much notiee, not nlll."_i”
Indic, but in the markets of the world. There is no need to refer
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at length to this experiment, the details ot which are probabily
tamiliar to most readers from the coluns of the daily press. Th.
success of 1ts early stages ix proniising, but consideration must 1.
given to overcome the habits and traditions of the enltivator,
which deter them from the labour and care required in crowing
these cottons, and the ravages of the boll-worm, hefore any consid.
erable supply can become available.  Kgyptian cotton is alb
being grown in the South Western Punjali .\ classitication o
Indian cottons grown at Poona and auweconnt of somee of the te
cottons have been prepared by Professor Gannnie. Feonomin
Botanist. Bombay.  In Bencal and elsewhere trinds of thes
tree cottons have been varrted out, without, as vet, any definite
stueeess.  Several hybrid cotrons have been produeed i Bombay
and the Central Provinees and are being tested. In the Punjab,
fifteen hundred acres were sown with acelimatized  Nineriean
cotton in 1906, and a substantial merease i< anticipated this vear,
In the United Provinees wmedinm ~taplad American cotron
has been acelimatized and introdiuced on a0 small seale e
Cawnpore.  Cotton =eed  ~eleetion s in progress i npost
provinees, the superior seed  being distributed to the pvots
In the Central Provinees three farms are devoted 1o this
work.

Wheat experiments, particululy in the  introduction of
improved varieties, are in progress in the wheat-growing provinees
In the Punjab some of the varietios inteodueed ar Lyallpur hae
f'uund much t'uvuur. At ();l\\‘ll[)'ﬂ'l‘ aml Opad \\'hmxt.}n':'u“n:
work s being carried on, search being made paeticulaly for
rust resistant wheat for Bundelkhand, T Bowbay simila work
has been initiated. At Hoshangabad in the Contral Provinee
wheat ix under special study, and in these Provinees demonstra
tions on the advantages of saltpetee as aomanure for irvigated
wheat are heing given.

In sugarcane the farm at Samalkotn his done mueh ol
work inintroducing new  vavicties into the Godavarr Delta
This farm is devoted chiefly to the study of this erop.
Manji, near Poona, sugareane is also the chiet crop and th
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wark of the farm has exereiced a wide influence on surrounding
cltivation.  In Assam attepts wre being made to popularize
sugarcane growing. The Agricultural Chenist to the Mysore
Government has tinde an enquivy into the industry - that
State, andindicated several divections i which Hnprovement
i wanatacture can be eavied our, The Hadi process of
sigar making is being taken up by e growers an the United
Provinees,

The toproved caltivation of paddy, introdnetion of new
varleties ik experients i tansplaging aod mnuring are
Being carvied out at several s e Bengal, at Raipur i the
Centrad Provinees snd at Ragshahi iy Eastern Beneal, The
ettivieney of valeis being tested at Lonaviy in Bonhay,

Tobaeeo caltivation s curing are heing studied a1 Nadiad
i Bongbay, Dindival in Madias and Rangpur i Eastern Bengal,
New varietios have heen mtroduved into Cocanada aud Kui]pﬂ[ti
i Madvas.

The dmprovenent of potate enltivation in the Khast halls is
e of the ehiet alins of the Shillong firm where new vaieties
ave mtroduced, spraving for diseise demonstrated and manunial
mperiments tried,  Disease pesistant potatoes ave being sought
it Dharwar in Bombay,

Speetd frns have been uln-'.ml for the study of grounduut
at Paduy in Madvas, pepper at Tadiperanbicin the sane Presidency
mul Tasar =ikt Chaibussacin Benwgal Ciroumdnut is also being
stdied on same of the Bombay foms. - A Kanara spiee calti-
vtion is especially wder enquiry. The tropieal Garden:
Wilijain in Assem is devoted 1o spices, drags and tropical fruits,
while temperate vewetables and fruit sre being acelimatized at
Shillong. Rubber, fibres and @ nwmber ot exotic and Indian
reononiie plants are veceving attention at Ganeshkind Gardens
i Bombav. where also thers are experiments in fruit growing.
A new m:mmmio warden for sinilay work has been opened at
Bassoin an the sea const north of Bomlm‘\'.

At most farmws in all the provinees there ave experiments in
“Wltivation, manuring, seed-rate. introduetion of varieties and
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similar questions. with a large variety of crops, including most o
the staple crops of the country.

Seed farms for the supply of good seed of cotton, wheat, jur.
and other crops have been opened in several provinees.

Of special enquiries mention should be made of the rel o
alkali land investigations in Sind. the United Provinees, s the
Punjab.  Efforts at reclaiming alkali lTand by the application of
gypsum, by drainage and by washing out the salts are in progris
In the United Provinces a survey has been made to locate =it
where wells may profitably be constructed and a special well-hoy
ing staft entertained to conduct trial borings I times of sear
eity the assistance of Government for these minor irvieation
works has heen secured, according to a definite programme. A
scheme for a similar survey has heen prepared for the Punjal;
Investigations of questions of ol nitrowen, determination of
seepage in field irrigation channels, <oil moculation of leguninous
erops and studies in insect and fungus pests are carvied onat Cawy
pore. Studies of root parasites, expecially the smdal tree, and «
survey of the wild peppers of the Presidency have heen earvied o
by the Government Botanist, Madras, The CO-OPErATIVE SYsteln of
seed distribution which hax heen devized in the United Provines
has been deseribed at length in the present issue of this Journal

Besides the general agricultural work of the departmients,
mentioned above, several mportant  crops have been ke
the subject of investigation by spectal ofticers appointed for
the purpose.  These are indigo, tea, Jute and other tibees
The Tndigo rvesearch station of the Behar Indizn Planters
Association receives a subsidy from the Benanl Governpaen
and is under the charge of the Tmperial Bacteriologist who he
been lent from Pusa for the purpose.  The nature of indize
fermentation has heen mvestigated and several fmprovements i
manufacture carried out.  The station has also been coneerned in
the extension of the Natal plant. which has revived the indim
industry, woribund under the conpetition of artificial or =vo
thetic indigo. Recently a series of dving tests has been earrivd
out which indicates a marked superiority of the natural over the
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".\"“h“li" product. A Targe number of other investigations coli-
neeted with seed vaising, improvement in wermination of Natal
wod enltivation triads ol vavietion and other questions have
heen carried out,

The seientitic department of the ITndian Tea Association ix
utder the charge of o special officer appointed by the Association
and maintains e experinent station at Heleeaka in Asam, 1t
receives subsidies from tee Governments of Tndia, Bengal and
Fasterie Bengal and Assam. During the peviod under veview
vestivations have heen carried onon the fermentation of tea, the
catses whiel mtluenee = qualite. ™ the characters of the tea soils
of North Fastern fredian several mseet anned fllllgll.\‘ ])t*sts ot tea
(illl'lllt“ll! the !llt!.\(lllil“ |llij_:‘ht. pred sln:_" l';\tt'l‘[)i“;n‘. blister hlight
and ved rust) and questions of nanuring awd cultivation,  The
value of the work of this deparament has received wide recogni-
ton trom the tea industey,

Attached to the Fastern Benval and Assam departinent is
a ~]w('i:|| l“i‘n'v t'\]n-l't, whose \\‘ul‘k lms Iwell (‘Ilit‘ii)‘ (‘Lll]lleCtEll
with jute. A survey has been made, asaoresali of an extensive
tours of the distriets e hodias which appear to otfer promise of
stecess i jute cnltivation. The extension of” the area wder jute
i ot of the Hrst necds of the indistev at present, as an iereased
detrnd has led to frandulent watering on an extensive scale and
the supply of ffvior crades of fibee 1o the market. Experi-
Nents were caeried ont o determine the quantity of moisture
naturally taken up by Jute nhre under ditferent conditions,
order 1o ]VI‘H\‘MI' a0 hisie fon ||-g‘i>]:lli““ <hould 1t be needed.
“r‘!ling .-,\;|u-|‘i|||(~||1\ were also carvied out Field l'XlwriHlellt.\
i the hest sesson tor sowing and thickness of planting are in
Prowress and teials of @ number of other fibres, possibh‘ sub-
sltntes for jute, have been made, Seleetion experinents with
Jue, designed toimprove both the quality and vield ot fibre, have
b commienced amd will fortn an important part of future work.

The consideration of the progranues of ditterent depart-
Ments, frons which the above abstract has been made, necupied
the tirst two sittings of the Board.  The remaining three days
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were devated to the discussion of several wit ters ol aenogy)
imterest to all the departiments.

The chief of these was the mprovement of the Ldian ST
cane industry,  The available stutistios show that the CONSUIP iy
of sugar in India i inereasing, while there js o corresponding
growth in the area under cane in the country. Ftis everva ey
recogrized that, though Tudia possesses canex, thie quality of whicl,
i~ not sarpassed inany country, still he viehl of raw sugar o
acre as 4 whole is Tower than in any other sugar producing coun
A xchenie wax prepared. after prolonged discassion, of the dije
tions in which improvewent can e attempted and was adoptind e
ageneral cuide to the departments of provinees in whicl i
erop ix of commereial importanee, This sehene is contaiued i,
the [)uh]i.\‘hml }n'lu'r't*llillgx and need not e furthey retorred 1o liere

Avising out of the grant of £ 10000 e Iy the Brins
Cotton Crowing Association, the Government of Tndia reQuestd
the adviee of the Roard vegarding the best plue for assisiing
cultivators i (lisp(‘wing of small quantitios of any new tine “Lapled
cotton mtrodueed nto enltivation.  The Boaurd recommended th
the direet intervention of Government should be yestrietid
the earlier stages of any such introduction. I these early ~tage
it may be advisable for Governmment to pureliese the prodies
Later on, when the area commenees (o expand, the assistane: o
private firns acting mdependently or s Government STRIERNEY
usefully be soucht, With «till Lureer arvas Glovernment anetiones,
such s those held o Sind to dispose of the newly introdied
Egvptian eotton, are recommended.

The question of lewislation: for the control of artiticil
fertilizers, browsht hefore the Board af 1906, was again considerd:
the Board decided from the evidenee colleeted in the meantine
that the time is not ripe for the introduction of such legislation.
though it iy desivable to nutintain o special wateh over e
developments which may oecur e the future in this divection

Sir Edward Buek wave addrosses on two Important questoe
which led to interesting discussions. The first of these wa- 'h‘"
utilization of river silts in India.  The quantity and nature of
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these silts s under investivation by the Truperial Departiient of
Nevieulture and by the Gieologieal Surviv, Their agricnltural
value was testified to by swomaher of wenibors l)l'(‘.\‘t:]ltl and the
discussionelicited nany facts of vgeneral  interest ju this
conneetion. The Bowrd agrecd that it i.\agl'n\'« CITOF Dot to
utilize tertilizing  silt wherever it may protitably e used. und
recommended that <t investizations Should be continaed and
extendedand that the co-aperation of e Trrigation Department
should be sought i the cuquive. The sceand matter brought up
by Sie Edward Buek,  was the cinplovinent of - Acvicultura)
FEngineers in Indine He o instaneed o monher off iniportant
ctiquivies iewhich the services of trained enviveers conld profit-
ablv b utilized. The work which has :l]l‘l-;ull\‘ been done in such
direetions as well oring, Titine well water by power, checking
vrosion aned CAFPYIUY out minor irvivation work, thougeh on a small
scale wis apprecitively seferred o b soveral members, As o
rexult of these idieations Major Atkineon, w.e., Principal of the
Thomasan Collewe, Rk, explated 1o the Board the tochiieal
¢|H;l]iﬁl':1[iun~ I'H]llil‘t'ii for sueh ]|u~1.- and the Y;';li]linj_f HOCeSSAry
for the subordinate <ttt The Boarnd recommended the (question
to the carineat vonstleradion of foeal ‘ll‘}i:IIIHll‘H[\

OF vetertary matters the chiel considered was the Provision
of fordder in tines o fanmine. A aumber of suZuestions were
neale i this compeetion, and the Board recommended then for
e constderation of the Toeal departinents,

The above iy of e matters considered at the Board
ol -\j,'l‘it'll]“ll‘t' ol 1407, j_:i\«‘\ ~otie dieition of the work of the
Bfforent depiortinents wnd speeial otticerss Uit is remarkable
rther for the nount of experimental and researelc work project-
Al i as s record ol inapros enents actually aceomplished, this is
Pty wecounted For by the faet that the Boand oceupies itselt, s
ahady said, wore with the fune than the past. Tt s also,
however i a roe neastre due to the recent birth ot sestematic
aerieniturad enquiry in Toding and 10 camot, I think, be demed
et ihe infant departients show remarkable signs ol vigour and

s iy future careers e fall of pronse
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Inpis is the home of two Joensts, which are periodicall
destructive to the crops and are funiliao to aerendteists o
tract~ through whicli they pitss. These tae spectes dithe o
habits and life-history and ave checked v diverse methods 1
order to tacilitate their recogition, we reproduec coloured plie
of these mseets and this short artiel is merely s aanplitieans
and explanation of the plates,

For many reisons it is ingportant to e e to recoriiz
locust and ke quite certain which one of the two kinds v
is: knowing this, it is possible o prodiet what will hagpyge
whether damage is o e anticipated, whetheor Toensts e Jiked
to lay eges and whethor any procattions are possible. Pl
are ureat waps i our knowledge of locusts which we Ty o
L3t veaders of the Jonrnal will report every thght of loeusr
they see. For this, it 1~absolutely necessiry to e able to adentin
the Jocusts witl) perteet certainty, and we hope that this v
he possible by teans of the ‘;I;nm,

A locust s a grasshopper whiel multiplies execssivelv, foos
swarins and migrates, passing over Jong distanees and sertlie
here and there to fewd. There are athentic rocopds of nh
two inseets in Tndia which helave Tke this, bt there is no e
why any of our common arasshoppers <hould not o so. Bt
fore the reader inds a swarn of Toeusts, the individuals of wind
do not agree with those represented here, we hope he will pet
specimens to Pusa with a <hort report. Theve have heen et

of i green locust in Orissa, of curious Jocusts in Miwdras, of th bt
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of the Central s Locusts coming into India and so o, and
it = desirable that these <hould be authenticated.

Plate XTX represcnts the North-West Locust.”  This insect
avtends Arom Aloerin throngh Novthern Afvien. into Cyprus.
Arabin, Perstin tHoouch Baduehistan, o Sind, Kat]ﬁa\\m;
Rajpmtitna and the Punpds From thie bt four arcas it flies
inovast swarns aver Northens Tndiag into the Western Himalavas,
nto the Uniced Provinecs Behaos Bengadsand up the Assam
Vadlev to e Fastern Himadvns, Caleutta s visited only
aecasional v and i perbaps the Southern Thmt o ies wsual wan-
devines, cthonsh swinns Tuee Teen seeorded frow the Grodavari
Iaeltan, while A, whieh 1~ also “Ill.\' m‘(’zl*itﬂl:i“)' visited.
foriis 1t~ castern It

T the thving <tee this Joenst acemres i two colonrs when
Bt equires wines 1 ds pinkowithoa purplih tinge (Plate XTX.
Fioo 2o in this ~taoe 1t thes actively and £ geeat distanees
Fer, when it s about too ]blnvllll"‘. i hecones ‘\'vl\n\\'(l’l:lr-' NIX.
Fioo 21y and, sinee the Bmades arve hurdensd with eoes, i now
Hies e <how b and for <hortey distaneds,

Whion a s of vedlow Toensts o ~ecnn eweelaving may
e e pecetid, Bt hetore this occtrs, they vill <ettde and mate
A chretoristic of this Toenst is Ghan it fays s eogs nsandy
plees e el dey Toose il Lo nunbers Ty their eges
Sorethier inane spotsnd one ind ae el as o maund of
coos lnd s tew suttable spots ieluded noan area ot a fow
vrees A sinde o cluster vonins abonr 100 ewws, and weighs
Aot 11 ermins s aoseer of coes totals About o lakh and a maund
thont 40 Iakh~

Speaking wonerally, Chere are o Dadie two hroods of this
et vearle s coos e laide s February Mareh o they
l ‘ ks depending on temperature s the

Biateh i about siv seven wee
h"l'l"‘ll\ live for about siv weeks ad widergo siy o seven moults :
2 the Tt monlt the winged nsectappears, and after some tine

Foe mwav. 1 then Hves forabout thvee montas, hecoming vellow
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after about two months, ax a rale: having mated and laid oo
it diex,

The essential features of this focust are that 1 hives ioadl
stages only =sixomonthis, that its hoppers pack mto <wims !
wove about, and that it i primavilv s desert inseets g usect tig
tives and breeds in diy hot places and not i the moister parts o
India where vegetation s abundant. Tu habits and colonrie
it i~ specially adapted o this Titesand wie mighit aptdy term o
“desert Joeust T distinetion to the sceond Tndian loeust, T
tact that the hoppers prek into swarns annd nove is sufliciently wo b
marked to enable this Toenst to be mnnedinedy rocoenized .
NS TR T e mistake an oy of these Tintle dark ealon
sects ax they pour along the <ol aand there need bee o Tiesig
tion i adentifving sueh o swarin as e North-Woar Loene
(Plate XV

The Bombay Loenst i~ ~o called as s 4':1]\:\<'il)‘ of o loenss
it oocenrs chietlv on the Wesram Ghars oid in neiahibanine
districts. Les Tast occurrence o g l;n'*_:'»' <enle was i T o
an aceonnt ol it Tabits was published o puos s This Toenst o
represented in Plates XVIELONVIE Bl he ween thar e
colmring varies exireme v and thisds e prmeipsd reason winy o
has been confused i the Prst, Thisfoctist s st seen i Ohetole
when swarmns e found fvine - at this tinee i Las the ol
illj_" <hown J']:Hl‘ XVIL X(lllllil“'\ thie nseet bebits tlos
colomr untildeaths Toadhiostany paot of Tdic that is snthieien
moist and woodedor will b found <inebes i sl o, juss
]il{l‘:lll}'Hl‘i“ll:l)“\’ ‘_'l':|~~]1n||]wz', I o Vedrss s TR
hecames ahundant, asstinees the instinets of a0 loetist. ot
together i fonse s and ngrtes unfortunately v ke
little of this loeust exeept frome the 1903 oatheeak - it
vear these swarms coneeptrated on 1l Weatern Ghats, a~ the e
did v previous recorded onthireaks s the nieration ta e Gl
took place e Novemberand it was fornd that these Toetsts D

MY present hnown ta Sesenee an erida [RTREYTE RV VR X TS RN R RNUTIT Y TR
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bo ol it vivid red, as <hown i Plae XV ]“ij_'. P2 we iy eal)
this the = Swarning Color, and - we savise it olijeet to b
dphy to faethtate <swaornne. the stmcshos Deine alile 1o <
fromn a dony distioee o v cain e swaone Frone Navedr 1,
Vely, these Tocusts won e ahout the forests i et Wi,
dotliating the treessone Maoeh ey conmenend to pove ot
med they spread s fae noeth s Abeedidid il Udaipr,
o b enst s Nacpres ok santheedst e Madras disoens,
The swarties then ok uy. the loensts «}vl'w;l(i out ~ill"v[}.‘ T
corewidelv disiibired over ot e T sanee the ped
alotrre can M:lm oo "1‘!.\ v ealonr e dull vellow
wesn b by wrasss B i e megeatny e ad ealaning
'H\‘Iil("l frrerre o ]A ~~ \E\E«H\ 'JIH” TM* -H"vlwl lHi:!.‘(Tiuu Wi~
et in H:l_\ Tl\' ww}wmirig_‘ ol \“) t']ﬂlll“’lll ta Ih«'(i;u]{ --..]..1“
Grown i Plan XV Fe 1 and when i I'fll?‘\l'F(IH".r"_":r);l‘\"[“:
st Tl cndonrine was aher af extrame vl as e
detiat scttine anc e wet crond was ey ditieal s W

AU thie the et e eslomy 7 st i sonved e parposee of

anccdie the pseet wiion rthed an the e sl Ao
‘\},,: Fooevist Tiis recaney onn i \,'\iwl‘i‘lz,fv\ Bovds, ol i\l\l At

Nl Waat Tawetist tuvies too thee endone of sand, < this Toenst
veatii o the Do thint best cpdided B0 00 momaen unsoon o the
el wlien Bvine e Fon favin tahe s plasc atia the

AN o o ,I“]A\. e oo hateliin <IN T sevep weehs
o bpers ad ovinied] Loeusts woene 1a this tine all dead,
T IH,I',I...,\ worr totand toc T oreen, b et paek e swans,
s enrmed ~tedy i the dong creen wnies Just s ordinary
Soslippersale Plate~ NV NV we ticare the Bnoppers meall
e e fenros wore padutod fen spectinens very cuefully
cucd dureine e onthreals of s ol Had not speennens heen
] eases il }\'.‘ld alrve rorn stace to stagre, iowendd have

St mpessibile o fel which of Al the hoppers cancht wet

G ol this Joetet A oret variety of msects wers vaught

’ . . . I3l .
dd ot g as hetne the ]l!'}']"'l‘ of this tseet. The <onders
s T avoided i confusion colonved - Huwres of 1l

Sn e Bared Ty o dalib e the tin These plides wall crahil,
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them to be imedintely recoguized when this loenst oceurs again
The hoppers moult as a ride seven tites and - then are wineod,
emeratne i QOctober,

The easential features of this loeust e

(1 Te i normally o cesshoppers It when exerssive
abundant behaves as i lorust,

(2) Tt breeds normadly in forestCarenssand most sabundants
i the forests of Ravara and Goa

¢ s totad Bife is o et

o) Hu]vlwh donot paek inte swirmnis

(o} The vrs e e T e one I'l:l"l‘ ‘l"\‘ A e
focusts but, as e e setteved. caeh Toenst Tavine i SED
it Ands switable,

(00 The Tocenst ehiamees colonr twiee

(o B e always Tadd e ower <ol o i dey et
~:m¢{.

(>3 Hoppers die tu o dey atmosphers saud e B only
VErY st ]1];|w~.

The' llwwl'i}ﬂivm '_"\\1'!1 :1|1u\o \|1u\\\ \n-\\ peat i\
distinetion hetween tiese twa et sl Dow Hportant iois
Leable to distineaish the habiessnnd appeasaiees of el Booe
dry avens of Northern Indie frone Sind 1o e Pangals
Kathiawar, :ond in Northern Regputanas the Northe West Loea
%tiu]lv OCCHES VHPY !'U!IIIHH]III\’. Tllv I’)HIII')H.\' Lui‘u\l JdE D fonn
i forested areas, sueh s~ Kaln ol is doubitfully vecordod o
orcurring there i vast swirtnsy, but will not be o, as aoeis
where the North-West Loctist hreed,

From AMMancdabad <ot hw s, tHirouch Chgarat, Clont
Do the Contrad Frovinees and Berine, baoth locusts oeeur, and
I~ i these e pavticuliele that it = all-impartant to IR
to (lihtillj_'lli,\ll \\']li«'}l ]lwll\l Cotnpeses the <warm 'l‘llt'l" Lo
been the greatest confusion in tiy- pitste s TO03 when swaeine
of the thnlmy Locust were Hoine <outh to the Glhiats, swa
of the North-West Loenst flew ove from  Kathiowar 1o S
crossing the peth o the forme, ol prts~ed on cistwads o

I, savine vise 1o the beliet than the Toeiat = w et trov g et
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Sotar oas the sty records go) the Joensts, <outh of a line

drawn from Bombay to Cadeuti, <howld e the Bonbae Locust

st rales bt whin the Locists off Madyas pead]v are, does ot
wemn to be cortan, |y I'}rng;d and \ssiun, cither oetist it
cecnr, bt we hieliove that the Bombay Loeist e ot Uiere Known

moswarins, bt that the loeusts et Nevrth-Wiat Loeees
/!‘/MI"/V r/" 1ol /U'l’/ l{ "II Steogpiist ar "/lm/l/h

A wrvat deal has Been wreitten sdant these twn Joenst= and
we Ieeve mdicated e <diont points i the dives of vach - g
Hiere e some points one which we e <1l ionorant, This e
;h‘lHil‘ll]HI'l.\' the cise with rewedd to e ioverents of those
swarnns of oeustscand undess e noore full and ecurte Fevords
e heobitned. woshad) not e able v taee iy idual SWils
acros~ tudie The Pl nncrtons of the North-West Loenst
aresull Taeelv sbowded fomystery - when thiese loeuss pretne-
tatemto e moist e of Lower Benead wond Aswon, what do
they do Drocthey sk s bt deviren in which o fay rous !
Docthey cuen bl oowirds Novth West T o do the pish
oo the vion Bopeof finding sondy deserts These wwd other
e ~tions remian nnanswered toothis danand el pnains v
2';IIIH

The Novth Wt Locust i~ also the Tocust of otler counuros
|

oSt s ot Riown tooeenre

s far s we how, the Bondhay
meswans cleoawhiere tearm Tndie The Central A<t Locust
cecies e bodin bt we believe nover o swarins Chie of” o
sontmonest inseets s e Bliek spotoad Civasshopper. fizured iy
Pl NN

Here i v it aothe stee ease o this fnseet having beens found

notans o this was constanty sent i asa locust ¢

Ssawnrtn 0t hes been fotd attehed toswaos of the Bombay
Faocnst, Tt o swann conposed et thi~ @rasshoppor has been
Veeopdied. W H«_"Hl‘t‘ 1t here hocnuse 1t~ the Hseet most Il‘u‘l\
Yohe taken g',,I: 4 hwnst it s the nearest an surueture
il apprearanee to e Bambay Locust of all onr common
';*;q“]“.],l,,.,\_ Tt i1 e edotoge s cofmes, i eommon throushou
B enltinaied pats ol Didia and nonmally feeds oneotton
f.

Vs,
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Tooall cases of adoubttul Tocust. compare the spectinen witl,
thix plate s open the wings and note i the Torge delicate Towe
wing is vellow,

Unfornately there s no smeh struetwal Feare i
separates afoeust from a wrasshoppersand the veader will tind Ly,
inseets that look like Tocusts, It do ot agree inappearnes witl,
the nseets portraved hereo Pidess they are inswarmss they
not locust= o i they are in ~warins, cave s required o mal
stve that one vets the real inseet composing the swan, Ttis
swrpising faet that grsshoppers often attael themselves
the “‘ih;"o‘ of s locenst <warm sand s VELV s Lo sl thie
ane of these tnseetse which e finds aer a swanan s pussd
or wliedl settles nemy seswarn, s the veabartieles when 1 i~ onh
H 1'1];1114'\' ~t1‘;|2’:‘ll'l' or i }Hlll:"l ol

Woodo no P Torsay :llil\'lhill'_' abott retnedn < Tol
with Tocustsis notaomatrer fov o indinvidials bute o question o
comoperation and effort o ke seali The Novth Wast Locuss
i~ deadt with sueeesstils B stmpde npeans e Northerns Tudig and
anaeeatnt of te messures adopted acamst the Bambas oene
i~ [ l'w'nl'<].

Weotriat it any veader ol the dowrmal who sces aswamn o
Joetst~ and finds that it 1= the %nilll\u;y\' Faoenst will h«-l;r [
1"‘))“1‘”“,’_" 1orhererer e niery Lo oot HIV O finddine oo swarn -
the North-Weat Laenst anvshere oetside the e ancns o
Pooygeeds, Niyd, /n’rr_//ul:‘ruul aud Wath oo wall e the et
state the colour of the Tocust - aned thit HNVone so ]lh'l\‘\' as b Hipee
A swartn of loeuats not avrecine with those fioneed e will <o
as iy as pos<ihle with fall deradls ©and tinally, <honld v
be <o fartinat e s anly o e i w swarm ol Jocust that ae PIEE
or any other eolonr tha vellow, red or pank. he will e
valuable assistanen by reportine the matter by wine NIRRT

the exaet M‘;t]itL\'
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STEAM THRASHING IN INDIA
By E. SHEAHRER. vy, nse,
/m//'/'iu/ .I_//r'l'r'uf(//y'f,-f. ierendiiad fecoaveb fastitate, o

Sreay thrasher< e not unknewn i Iodi but Tatherrn,
thelr use has ]ll';l('fi(':l”l\' heen eontined ta [)lzllll«‘l\ i Bl \
ane: tme phnters, whose factories e alone the hanks of 1
Ganges, giew every eold weather steetehes of wheats <ometing -
~everal miles iicextents on the Tow Lands tooded “\' the viver arad
fertilized by deposits ot river sl Lavee areas of vids were alse
YrOwn to <:lti\f')‘ the denund of e Conmissariat l)v[v:utlm-h!
and owners ot Lorses ceneradlys For tlashing el erope,
arown on e larze <eales steans thrshers were i very weners
tees The arens winder whent and ot especiddy the formes
have frons vigtons vinses declined inoreeent years and thashe -
are perhaps not now seen o often as formerly, hat the faet 1
lh")‘ have beon used 1o ~o constterahle an entent, o distees
where Jabowr is cheap and comparively plentituls wondd seem
mdicate that ther may he s openinge for thew e Tidin
distriets where Tuge areas of cold wether arain CTops are grow:

At Pasac there are sl about two Tandved aeres e
cold weather cereals ~—mosthy oats drown to aupply straw o
grain to the work bullocks aned the Breeding Lierds which toserhe
aguredite about two hundped head  of catt]e Tt was fonnsd
mpossible, in the hart season availuble far thrashing, to el
with sueh a large qrantity af crap by the ordinary count
nethod of treading out by bullocks or by B thrashone, sl e
vears 4o abuge thrasher was purelinsed, s it was conside d

that some information shout the working of this machine unghi
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STEAMN FHRASHING IN INDIY S SHEARER.

[ 99
-1

Lee of :_:(‘“l‘]‘ill lerest, s wepe avvanged this Vear o Test it
avtinist the country method of [l‘v:u“nj; out by eattle,

The thrashiers which was supplied e Messra Marshall,
Son= & Con Ll Gainshovoush, s Do specially designed for
per i Diedie (Plate XXy T s bt of seasoned u-ék and is
wonted o large teavelline wheels whinel enadibe e 1o e veadily
o ed Tronn pluee ta places Wit thisshing diwn thive f'ij
W Mr i l‘swltlil't‘\ i lull!:t‘llt‘ !‘ll‘__"ill" ot five nonnnal Tisse Im\\'tj]' Tor
drive 11 bt at Puscan oldaghthiorse-power engine used  tor
e s ciploveds The ehiaraeteriste featuee of the thrasher
i double roller stray ehinpping nd Braising apparatns I whigh
e <traw. after Teoie the thrashing donos s vonvertad it
s I conmection with this appartis there dsaseparate
tachment gsupplivd o s desiiedy fixed 10 fromt of the
e which vonsists of a0 Jaree siting rrddles with s Blowe
workinge nnderneath desiored toingereept any gein which may
v patssed over with e st The thrasher s fitod with
ot redine e eneent cotsisting of endles enivis canveyars
b whieh the corn s crhed oo revalving bl tirred with
spiki~ which, with b emimtaniee of osedlliting thrks tad over-
beald, feods 1 evenly it the thrashing Tl crain s delive
ced e stehe elemed and araded ot quadities, or all ot
ot qiadiny. as desired Speiad s can he ‘”N’]i“'{ finr
T]]!‘;L\liill*; nllu-r «'!u‘n‘. \ll“]\ i~ !\:UH.\' o !'zli)v‘w‘t‘lL 'l‘l]l‘i'll\l of
D thrshier, Tandd ar Cadentta, withe the fmprovenients above
deseribed, was about B fo000

The. crop el for e trisls wes o, neither whest nor har
by bt available i safficient quantity. Untortunately, the
Wetther this sesson was G frone fayourable for thrashing.  Apel
1 Behar s gsnally o hot wadndess neendhowith dry west winds pre-
vailing and the In'nni(lil\' very Jows Uil these conditions, the
it is readily separated tron the diy beitdde st and t‘hv
Lty dnder trending ~ocn bredss ap into Dofeeser. With a most
vist owined, the \_jl':liyll s om0t readily separated and the straw
1 sually thrashing

|Ic‘l‘n[|||<\ [””qh and reaks ap with lli”il’ll]f.\'.
' Tl]i\' }‘l‘:ll' '(hl‘

I postponed ungil the west winds have well et



s AGRICULTURAL JOUKNAL 0F INDIA. ) N

woest winds were Tute inarviving ;ond when thev did come did g,
hlow stv:u]i])‘ It x'ullst;llltl.\' alternated  with moist rast \\HM\
The results of the trials, theretore, e not aood [or vither oy,
methods tested, bur they possess a0 eortain comparative valy,
The trinls extended over seven davs, Frowas Toped 1o ko,
separate records for cast and west winds, but practice this x.‘
found to he illl}m»‘ihln' on aeeannt of the l‘l'l’('ll"lll vl

Tllr' tl'r‘altlillu ot l[\' llll”lll‘l\'\ WS qlnlw ill l]n‘ HI‘!“H,H‘\
WHY and need ot b Il?‘\('['il“‘lL (P':lt" AN “) The toral l!ll‘lmil'.
ot }_ry‘;li|| trodden out h»\‘ three [mil‘s ol bullocks i ~even ll.‘l'\~ Wi
thirtv-seven and s half wands. Takine the cost of” balloeks
I s per pair and the two o sworking inattendanee s ne
anrd s hadt aumas each this works ant toan average cost of ahoe
fowr and a halt s per sl of cedn o s one s e
mevand has oo b cudded Bor winmow e, makine the toad eoe
five and o halt annas per e This s rather a0 heans
eliowe tor winnowing, bat the wind was el and wreeertan

The unfavourable wenther was more disdvintareous 1o 1

thseshier theon vo the connrey ethodd of Ill).‘l.\]lin(_'. With nos
weather Jumiming was Prequent, not ine the theashing dran b
i“ r]l" h"“.'»\'”l“_' ""”"r‘ ‘l' ""’il""l Jli“i\"‘ v'“l‘l \\}l"lll'\i‘!' [lli‘ r“"§~
place, the vneine hnd to b stopped ot the chsrreting mstorm
Fenoved, ill\‘nl\iw_' cot=blerable Toss of e (HIE 1‘}!;“!;"
wind were more traattul of trouble than ovenca steady enst wand
chivﬁ)‘ o aeconnt of thetr action on the Tearher bedrs i:_\' whiel
the vivious parts of Gueothrasher aee detvens With ac ey wind
these wet slack, with oomai=t wind tiehtc mvolving in cither ey
constderable doss of power and Joss of thne in making the e
v adjustients. Farther, the alternite expansion and eontrar
tion imposed w heavy <tein on the belts ws aoresult of whiels din
froquently broke, Ttonight be worth while for nakers of sk
ers tor Indi to consider whether it wonld not he possibe
ahviate this souree of tronble by providing sonpe substitan 4
lﬂ'ltill;_{‘ sitel is endless chains of th |)i(‘_\'c'l1' pattern, The K bt
mitial cost would, no doubt, e the chict ohstuele. On the ol

hand, it must be remembered that it one belt out of the dont
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ar =0 used breaks, the thrasher e stopwork until this s
Breakases of o1l parts of the t]
were few and insigniicant. and  wepc

}»u}):lil‘t‘(l or l‘«,‘li]:lcml. washer
wually eaused by sonie
f;,l*(.ig‘|| substance vnta'l'ing :1]u}1;_f with the corn,
In the trials the nornal wurking duy for the thrasher may
be taken as elght hours, but on account of stoppages for the

to an average of
sivoand aquarter howrs over the seven davs, 1

reons detailed above i wisoctuadly redueed

1 total amount
o eleaned geain delivered i this time was one thousand and
ninetv-seven maunds,  civine an average of one hundred and
ffty-seven waunds per day or tweatefive maunds per actual
working hour,This i< avery faie outtwm, but Jow when coni-
pared with that of thirte-four mannds obtained i a wmeasared
how when agood west wind was blowing.  Coal and wouod were
wsed s fuel on ditferent davs, The conswption of the former
averaged twelve maunds aof the Taroer twentv-tour waunds per
davs With conl <elling at weven annas per maund and wood
attwelve rapees per hundeed mannds, this <hows s distinet advan-
tre it fvonr of the Tatror, b e diference i havdly appve-
clable on the total cost of workine the theasher, and with wood

eotuel the sk ar five is considerahly ereater. The following

ditret ~hows an average datlv coxt oo Re 1 r
T Mistrine Rl . . . P oo
I Fiveman o Reonad L . . e 030
I Ovian Reong 030
SOMen drawing and cnrving aater for boler - Rel 02280 001y o
N Men forkins and feedins B o3 e 120
2 Men Keeprig throher hear of 20 s Re o2 6 P L
2 Men renoving iz, A Re 026 o 05D
20 en atterding grain haoe He oD . U L
12 paaunds coal e 07 oo
3 weora Lalipicating b B 0 als 0
Depreciation and 1 patr< ot thasher - 10 o R 1300, o
[ ;I;;}\ Pt At Loy takon s w TRINY ‘[n‘lluf TN u
Beprociation and tepais of Fouine IR S AL LA
Voo davs per v beaig taker as working peried .
(as 1t i alao aaed for thier work) . w200
Belting oo Re 100 fop season of 60 0axs . o ll: :
Interest on vapital (R =00 e Y T R

I'oran Re. 30 14 4
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This for one hundred and Gty seven maunds cives an e
coxt ol three annas vight ples per maund, or if the iteny 1y
mterest he omitted, Two annas two ples per maand.

The straw rvising apparatus worked quite satisfactogly
producing bl iy cvery way equal to that wiven by treadi,
Exeept for Jamming in moist weather it gave no trouble and 11
was renedied by Highter feeding. The <ifting viddbe worki
comnection with this reeovered quite an appreciable quantite o
crain, espectally i moist weather when thrashing is hnpeitoo,
and (luite} repays i~ cost. The selfeeder worked :ulln'n':(‘r[’\' iR
largely gets over the very areat ditfieuley o training coaliocn
toed evenly and wnitormdy. Teas probable that it ieress 1
daily  outtwrn byoat least twentvetive per eent, The e
delivered was aoniee clean sample gquite feee o the dirt o
i that removed fron the thrashing ooy,

One point in resard tothe working of thrashers in hot b

weather requives speciad notiee, and that i~ the considerablbe risy
five.  Thix mav arise. cither trom overheated heartnes or Do

spark trom the engine orevenachookah talling oncto the doy s

Inseveral instances m Behar thrishers bove hecceompletely b
down i thix wav, awd some platers for this reason will ondv b

machines bt onan o Praonework, The visk of tive, Tioweoe
18 not very creat if reasonable preciitions arc tabens o e
the practice i~ o stop the engme st the end of every Tosr?
exaumine and ol all the bewvines The cncine 1set upoas e
4 way that no >[)it)k> will hlow towards the thrasher or Uhe 1

stoking i the neichbowrboond s strietly prohibited, and oo

[JI‘!:(f:llltinn, dseore or so of carthen pots or empty Kevoste e
ave always kept aloneside tilled with water.

Looking at the results deseribod ahove, it is reasonnd
consider that, in certain portions of - Tidia, sueh as the Pupptoar
the Central Provinees where Luare apens of wheat are oo
there may be a future for the steans thrasher. Trs wreat 000
cost would no donbt make it prohibitive on all hut very e
single holdings, but were it worked by s business firm oot

peripatetic system faniliae in many parts of Foglanl, there "
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w e no reason why 1C-haovdd ot e poplar and suecesstul.

It s rather an elaborae Hachine L A cood native st will

iy nster s workine and management. That at Pus wie
ctely ap by the st on the
Fomn e~tablishiment, with woonge)

ann)'twl oscettons and '-um],l

assistanes s that derivid

o an lustraced catulocue, and 1 b shuee Ty under his

cntire eotitrol. A e parts e stanbudized wd nanbiered ol

casthe obtained from e neoubctarivg S and with a0 siall
<toek e land of el Speane padts s o ke i.\‘ Terinost YA!‘&,«;LU‘IILI.\'
give wav, o seriats hevalidinn e e g

A Pusicthe thrashioris cnploved s tnaebing o only outs
bt also wheat, |»:Ll!~"\‘. }l;liilf'\.' s 'M/vu(r‘l("/(r//wu cnil sy NE.\(
sear 1 s mtended to eondiet snilio tide with ~ome orall of

the Tty cropes



THE MONTGOMERY AND SIND BREEDS
OF CATTLE,

By J. MOLLISON, wrae,
Dosportii 00 merdd ot dgrveabro o 0L Lol
AND
[. FREXCH, rcx.,

O.’T';'l' Divectoy ,v,y' Ay vl bire Pagie ok,

Tur Montgomery cows of the Panjab are SUpETior s ot
producers to those of any other Tudian breed The onlv ot
that rival thens in otk production are Hloss cows atd e
bred in Lower Siwlo The T bave nany charaeteristios
common with Montzomery cath Both breeds are probabiy
common origin. Briet descriptions of vach are given et
article,

The A\[unt‘f_:ullll:l‘_\' cattle are lm-;qH‘\' known as the Naboen
Telt breed. The dlistrict bas wovery light vainfadl with foz
upland stretehes of waste Ll sparsely covered with poor e
and QTaAss, It is ,\ul'ln'i,\‘mg that o Nll]“'l'i“l' hreed of nnlk cattl
should have been produced under these cireamstances.,

The best Montgomery eattle are bred in the traet know
the © Ganji Bar)” whiely lies chivtly in the Dipalpur, Gugenone
Montgomery Tahsils of the Montgomery district. The v
tion of the word » Bar ™ is unknown, but its meaning is wel
understood in the Western Punjab. It signifies an upland
or high plateau lying between two vivers and fringed on citlt
side by viverning © Ganji ™ means bald, and s ;ll,[n-nln‘i:m'f}

‘(tp[lllt‘(l to the tract on account ol the :’“ll"l':ll absener of
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veetation. This charicteristic impresses itself on those uuvelling
by rail from Lahore 1o Mualtan, for the main lne to Karachi
praverses the heart of the = Ganji Ba, ™

Montgomery shares with Hissar (whenee the Haisi hreed
comes) the reputation of Lo the st arid distriet of the
Pranjab. The  Bar b comprised adinost entively of waste hands
whieh s the praperty of the Crowns There are four distinet
mets of the = Bae Wi the Maontaomery distriet, and the highest
A these s the = Gamgt Bar s ehit e expeeted. this is also
the driest traet. Veretation s ~eanty and where 1t exists of a
aunted Kind, considerable v e thoroughly impregnated
with alkaline salts

The annual raintidl of the -~ Gagl Bar 71 107 or lessc The
depth to subsorl water i< 60" ornore. - Well water is oceasionally
sond, but just s frequently is beackisis The shade temperature
varies from s maninoe of 1o Vo May tooaomimimune of about
S F i Deeember,

i seseenne of Govonrable sintidl siss crows e e abud-

Aee execpt on the wser paatebies whicll arow nothme, On the

bt Tand there are stunted trees consisting chietly of Ve (Sal-
\:ulum u]vnhhw)_ .I/I/u/ (Prwm-|1i< <}li\'igt'l‘;l). /\-vl/'ft}vv (Cﬂpp:ll‘i‘\
aphvllay and Freresd, (Tamarn ovientlisg, The best and st
COITHON Olasses it (G pifuey CFleusine facellitera), Kbl or
1iiid, (("\'n«nlnu |’;u~t)‘l<1nh Divcisrtse o Ponnisetum cenchroldes)
wd Pabradeon ( Nudroposon annul desd

I cireum e <tel s tose adove desertbed, agricaltural
lite has been less profitable than paestoral, and the Mohammedan
denizens of thesr ;|-1'11I uphml fracts have hitherte made a Iving
dnirelv from their Terds o N cattle aml ocensional flocks
nl “l“’;'i‘ and coats. They v led s ey onnadie iif’v,’ It
i sdoniticant that the bt l»r.»lk\»inx|u] Dreeders of catthe nall
parts of Tudia lead wandering hves and rarely settle to the hard
rotine work of arahle caltivation. .

In the hivh tract between ihe Rarvi and the Sutleg 1)101"0
e a fow .n‘m,‘ camping aronpds auare or lossvpm'xnmwnl it
“harnoter.  These usually eonsist ot a virele of sheds placed
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conveniently near a deep and narrow well from which with grea
labour dvinking water ix obtained.  The herds of eattle grag,
in the viemity trom the commencement of the rains until th.
end of February,  The grazing then wsuadlv hecomes insufticien
and the pasturage on the hanks of the rivers s to be atilized
Bur oeeasionally the cartle are able to remain in the = Bar
until the next rainy sewson approanches. The naturnd grazing
ix supplemented by ooz, which is now eastly obtainable,
account ot extended cnal irvication. Fornperly in seasons of
exeeptional drought the nomad catle owners had to ke 1l
herds  creat  distees to obtidn sutticlent vrazing. The
e RERIS of the "(v‘zm_ii B 7 oare <ad l(n‘:l”l\' to b "lilll:\{\\:l[.‘l.
(e ".\tl't'lkgth ",fi\'i]l;'“ and e constdered far nll[u‘l‘.lwl' to 1l
vrasses which crow onviverain Tads,

A\[nllt"_:'ﬂlm’l'(\’ COWs ‘)v}ll.'_' '_unnl milkers live bhoeen <ot hnvi}
to nmiany parts of Indiecand Lave bevnceven exported from Tdia
A vast extension of cinal irigation has tadeen place e the neiels
howrime districts aeross the Ravi viver, and ity cood eous
have been taken or sold by ther owners into the wew Chenads
Canal Colony, A stesdy und risine demand For thew sl
maintained by the professional itk dealers of Lahore, Muli
and Amritsar i i eonsequene ~earelty i supply s alredy
betng experiened. A Dierd ix naintained  at Prsa to teat the
mi”{in;{tlu:t]it,\'nf'thh breed ward 1o sll[)}ll‘\‘ the l'lllr'»}n:m ard
Native establishinents with milk,  (Pha- XX

These cattle are apparentty "“‘il." accellimatized to conditions
whiel ditfer creatly from those of the Montoomery distre
At Pusa, the Voung male ~tock are l"‘:llli]_\' ~ileanble and have heen
Found aetive and f_’"l)l‘]';l]l)’ uscinl tor 4)|‘1“H:|].\' :l:’]‘i('llhl]]';ll worh
i Beharo thongh i the Punjab thew have no mreat veputation
as plough enttle,

R‘J‘}”“‘*"llhlti\"-\}H'!'ilmrn\nl' the Pusa herd are illustrand
- this article, sod measircinents are aiven for each s
represented. (Plates XXIV O XX V)

Montgomery cattle are sall, shapely and - short Jegood

with fine clean eut heads, fuirly short horos, smadl adert v
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thin necks, fine I(‘;_{ bones, snd] froet “\‘Jl'[inlel:t”} ]“”g. thin
tails, The back s cenerally hivhest at the croup.  The <kin
is thin and the coat fine, The colours varv. bt most are dark
ved. pure white or grevs Spotted cattle we, Lowever. fairly
cammon.  Avernge cons civing 16 s, of itk daily, are “m,t'h
dor 60 rapees vachs A it eliuss eow s worth R 100 or
more. The very best cows )‘in about 0o Ths of milk per ll'd)‘
when in full profit The wlder s lavee, well shaped. \vith
fuirly e vemalarly placed teatss Prior 1o the extension
of the: Chenale Canal. thronshe the neighbonring = Sandal Bar.”
good cows were Tocallv worth ondv Bs 2o or Re 35 each.

The breeding of Momeomery eattde is ikely to saffer unless
speciad preciuntions e taken tomaintain the purity ot the breed,
breeanse the extraordicey prosporite of the Chenab Colony across
the Ravi, Tas diverted the attention of the Nomadie = Bar™ tribes
to the profits derivadde feon aerieadture when assisted by canal
rrigation. [eois s e b ramenbered that the whole of the
“Bor teacers of the Montoomery distriet e destined within the
NOME Few s vears to reeeive erigation from the projected Lower
Bart-Doaly Canad. Formerly <olection was cavetully practised i
brecding. Only the best badls were kepto Rivaley anongst
swners forbade their pavting with their best stoek exeept o blood
relitions. The stperiority of the brevd s Goeely due to these
Gl

Nl Cartle. There s saniboiny i tepe betweens Montgons-
v eattle and those becd o Lower Sinde The Tazter-ave found
between Hyvderabad cand Reaehi, The owners ave nearhy all
Mobammedans and do ot sally cultivate land. They move
thetr cattle from one jungle pastire o another s oveasion Feguires.
Hay in quantity is stored by most cattle owners. When in milk,
i eows et i addition to grass o0 iy, concentrated food con-
Sting of eotton sced, atleake, bran or pulse meal. The owners
e particular inscleeting there halls

Sind eattle <how considerable \:n’ivl‘\' in type and - colour.
Many wood Sindi eattle e spotted meolour The majority are

e deep vieh red with oeensional white niackings, a white mark
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on the face, white ankles or a white udder being very comm
These cattle are of medium size. The frame is long, deep, massiv.
and is supported on short well-set lees. The shank is round
coarse and the feet large and soft. - The tong level quarters, devy,
muscular thighs, wide loins and large paunch are chavactieriste
ustally found in good milk cattle. The heavy head, thick <l
neck and ponderous dewlap are, however, points not usnally fougd
i superior milk cattle. The horns are generally conrse, ratho
long and blunt-pointed.  The ears are fairly long and somewhiy
pendulous.  The eyes have a sleepy placid appearance indicating
the docile temperament tor which the breed is noted,

Good cows in Sind are worth about R 60 cach.  The hiw
cows give ahout 20 Ihx of milk per day. .\ pair of zood ~tron.
work bullocks can be bought at R, 60 o s0. They are weuadly
too slow for light quick road work and not hig enoush for hean
slow cartage.

The two illustrations with measuyenient- represe nt iy plead

specimens of a budl and conw. (Plates XXVIL XXVIIL)
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PROPOSED GRASS-LAND EXPERIMENTS IN INDITA.
By J. MOLLISON, yunac,
[,u/w'(ur»’/« weral r{/. Aiyr‘l'r,u///u'e (o furlin

Maxvrian awd other experiments on grass-ands i England
have vielded valuable and very definite results. Such experi-
ments are worth trving i India. whee wood pasture lands exist,
o1 where they can be established.

The wilitary dairy farm griss-lands in various  Indian
cantonments have been weeatly improved by the trenching of
nicht-soil and city-refuse inoa ~ystenatic and entirely =anitary
manner, and by the establishment on the iproved land of good
varieties ol indigenous grasses,

There can be no question that we have in India very
<uperior and very inferior grasses in the pastures of every district
of mederate or Haht rainfall, Professor Middleton, who is nov
the Practical Adviser to the Boad of Agriculture in England.
ientified in Gujarat, whilst emploved i the Baroda State, over
A hundred varieties of grasses. This work of identification and
the work of estimating  the feeding valne of nwmerous wrasses

has ot yet been seriously undertaken in India, The work 1s
Tnportant, anl will el carly attention.  We kunow, however,
it many of the grasses which commonly grow are infertor in
vilie, and that legummous erbage. which has genvrally high
Feeding value, is extremely sparse.

The quality and character of herbage o any class of sotl
depends aredtly on patural conditions.  In fighting the last
faming in Gujarat and in trying to keep a few ot the far-famed
Gujarati eattle alive, I came very definitely to the conelusion
that the rank grass which grew in districts of ordinarily heavy
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rainfall was poor in nutritious stutt’ when cut in the ordinary wiy
when dead ripe. Ou the other hand. T found that the gras.
obtained from distriets of moderate rainfall had very cousiderabl.
teeding value even when overripe,

Tt ix probub]e that the natural chmatic conditions in the
plains of Tndia may preclude the possibility of hiproving natural
pastubes. as the soil and climate deterniine largely the character
of natural and eunltivated  vegetation. | found in Kashwir,
lucerne and every ordinary kind of clover growing wild, but it
would be ditticult, if not impossible, to establish such vegetation
in the plains of Tndia

In attempting to improve the better deseriptions of our
urass-lands, the first steps should be (/) tommprove the character
of the soil, it possible, as i military cantonients - (5) to introduee
by sowing such indigenons mrasses as have superior feeding
value and ave of vigorous habit of crowth : (¢) to stimulate by
<owlng seed aud otherwise the growth and spread of usetul
indizenous leguminous herbage @ () to test on improved fand th
effects of varions manures< on the quality and outtarn of produc:

In Englind. at various Experimental Stations, it has heen
detinitely proved that the quadity and chaaeter of naturad
pasture can be fundamentally changed Dy the application o
particular manures,

Basic slaw and other cheap phosphatic manures have give
astounding results on poor elay aind pastures in England, - The
price of these and other artificial manures in India i, at present
so bigh and the need for cconomy i aericulture is <o great.
that it ix uncertain whether <ueh costly artiticial wanures should
be tested.  The production of <uch manures in this eountry nin
he anticipated s the agriculturad and trade resources an
developed. 1, therefore, advocate the experimental use o
stall scale of such manures.

India is extremely vich in oileakes. Tt has heen proved
that castor cake and non-edible cakos got from natural forest
products. sueh as the seeds of Neevanj (Pomgamia glabray and Noos

(Melia Azadirachta) ar, very valuable manures.  These non-edihh
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oteakex have really less manurial vidue than sueh edihle CARES us

croundnut, vape seed, niger e, stfower, ot At the present

~tage of agricaltweand advancenien i, Indias sueh edible enlees can be
ceonomically wsed as maniee, becas: whon fod to cattle the dung
is lrgely used as fucl and the e fvely s to waste, \vez'§'
litde, theretore, of manrial vidne < retirned to the land,

Fdible as well s on-cdible ks should. therefire, he ysed
meexperiments For e purposes. scleetions shonld he made
from the kinds of cake whicl ape locallv the cheapest.

Oileakes produced iyt COUNTLY gl act very quickly,
whereas those produced i hydradic pres< ills from <eed treat-
el v superheated  stean et very slowlve This superiority is
due to the taet that 1l nitrogeons portion of the seed becomes
congulated by heat wad therefore can only e utilized o the soils
owly for plant inition,

At Pusi we Kevp i bvecding berd ol eattle and w0 Hoek of
sheep, and it s miportont todetermine whether our pasture lands
cant he dmypivovied by the means ndieated above, My, B Shewer,
lm}wri;ll Agrienltwrist, Pusa, has troned a0 selienie of manurial
and other experiinents which will he enrvied out at Pusa,

The manurial <chene is tabmlated helow -

“/H,MIN‘:// Nedeose gie Prostar /‘.v‘f//(‘/'f‘///:'u/a.

N [N Revapks,

I Neo manire, i To Tie applied onee : thereafrer
2 Saperphosphate P30 The, Phosphor, ol per aore. I ar the end of 3 years o
G Basicsaz ot e Phossphioric i per agie. ather date to be snhsequently

fixed to he followed Ly 1o
tous farm yard manure re-

Superphospliane 10 s Pleagphorie wid per ave.
1{ Superphosphate Lo e, Phospleae acid }W et
Kanit 30 he, Pty

7 peated every fifth year,

BoRape cake T ron peraone VPo be applied  every  fifth
CoCastor cake 1 top pee e I year
Y Mmmoniam Salphate b Nitrosen peracee

Y Nitrate of Soda 30 Ibe, Nitrosen Pt acre.
1u Suaperphosphate 330 W, Phosphorie acid per aeve,
”{ Superphosphate 337, 1bs, Phosphionie acid per core.
Kanit = 25 the ot Potash per acie. « To be applied every year,
]2{ Nuperphosphate 335 e, of Phosphoric acii por acve.

Anmmoninm Sotphate 3 Ihe of Nitrogen per acre.
Raperphospliate 330 B, Phosphoric acid per acee.
B Ammoninm Solplale W0 b Nitrogen per e,
Kunit  ZiThe, Potash per avie, J

U Faem Yard manire < 3 tons peravre
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The extent of even land available in the pasture land at Pusy
is limited and the proposed experimental plots are, therefore,
smaller than is desirable.  The aren in one block will be divided
into fourteen plots cach of 1 acre. Oue-fourth of cach plot will le.
fenced off and cut annually asx hav, the remaining three-fourths
will be grazed by cattle and simply kept under observation,

[ should like to see this scheme of experiments arvangol
tor in other parts of India, particulavly oun Government Cattle
Breeding and Dairy Farms. Tt should be moditied to suit loeal
conditions., ete.  [f lm.\'silvlv. the plnta should be laraer than those
at Pusa.

As bearing on the improvement of pasture by actually sowing
seed. Mr. Shearer savs: The Indian beguminous plants in
pastures are not nearly so munerous nor so valuable for their sl
improving and teeding qualities as those found in England o
fortunately they are notaltogether absent. Tn Behar one lecume
in particular which would scem to correspond very elosely with
tretoil or vellow clover (Medicawo  lupuling) = tound where
there are no vough jungle grasses like R (Saccharum sponta-
neum)and Dabh’ (hinperata arundinaceal. Yellow o white
melilot are also found ax weeds in the cultivated fields in the
cold weather, and there are other lecuninons weeds which niay or
may not be valusble i pasture lamd. There are found - crowing
naturally at Pusa at least four cood wrasaess Pkl (Cynonlon
Dactylen). dproig ( Androposon anumlatus), Sude ¢ Paspalun Ry
leanum) and Jobh (Ophinrus sp.).



CATTLE MANURE,

By D, CLOUSTON .4, IR

/Jr'/rul// (et or Lor wltire, Contral I'roviiees.

IT is w recognized principle in manuring that the COPOSi-
tion of the manure <hould be regulated by (1) the deficiencies of
the soil, and (2) the particular requiveinents ot the crop. The
poverty of a sail s nenrly alwavs due to a liek of one or more
of the three nost exsential plant fouds, nitrogen, phosphoric
actd and potashe Blaek eottn <ol s especially deficient in
nitrogen,

One of the more mpartant problems mvestivated at the
Nurpur Experimental Farm in the Central Provinees deals with
the most profitable nicosenous mannre fora cereal erop on black
cotton <ol Suacell manures may be roughly divided into two
axses =1 ) })11]]\'_\" NI =, sUel s (':lIII\'*\llng' cand () artificial
minures, such as o saltpetre. These two are taken as examples,
becuse thi are foeally abtaimable and are representitives, the
st of ,)(,\.\»_mqi,,! manures, the seeond of” quick-acting chemieal
Manures,

Iy western countries fam vird manure is considered the
chief available manure. This idispensable and  time-honoured
Product of the farm was never valued in Furope and  Ameriea
more highly than at the present day.  Artificial fertilizers have
come more and more nto use as cultivation has beeome move
mtensive, but the fumers of the West use them anly to supple-
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ment, not to replace natweal manuve. I eattle wanure, intlj
cent farners inany country should reeoziize o chieap product o
the farm that ix always available o eable caltivation, which
will produce goad evops, wrndually enrieh the satland improve it
physical texture,

L the Central Provineesand Beraro mueh of the cattle-duny
ix only wsed ax tuel.  In some distriets even that part of it which,
n the l';lin‘\' seitson, cantot he dried for fllvl‘ s thrown out s
much rabbish, or <ol at 2 mere noninal ficure o the more ente
prising cultivators. The price in Raipur is two to four annas pe
cart-load o inother dlistricts 1t <eldom excecds fowr s, The
wastage  of wanure i Dndine has cenevally: been discussed by
Scientific  Agriculturists e compromising spirit. Exeuses
for the cultivator were freely offered. One apologist expressid
the opinion that the ashes of the dung and the <upposed g
amount of mitrogen obtained i the rainfall as nitrie aceid togethe
make ap for the loss that the dung <affers i burning.  Anothe
writer recognized the great difficulty expevieneed by the cultiva
tors i obtaining other fuel and suggested that the black cotto
<oil of the Central Provinees ix productive cnouch withow
manure. Such theovies are only tae i part. Caoretul invest |
gition and fadler knowledae of Tocal conditions have <hown e
there s ervor in bothe Lt has Tone sinee heen proved that i e
process of burning, over 97 per cents of the nitrocen of cattle-dune
is dissipated, and that the mamodal value of the ash is mueh Lo
than that of the dune from which it was derived, Tt has Do
proved too, thit the rin of tropical comntries in general does non
supply the soil with a creater mnount off nitrogen than the rain
of temperate climates, the averize tatal for tropieal countrne
bemg only 351 Tos. per acre annually. Teis faiely eertain
the tertility of the black <oils i the Contrd Provinees will
conthme to decline, nul»«xv;tttlw-cllllngi< more: generously sed s
manure.  Other sotrees of fue] supply would he better exploited.
it the valuable properties of wellamade cattle manure were fullv
recognized.  The results per acre obtained at the Nagpur K
by the use of saltpetre, eattlo-dung and the ashes of eattle-dung
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as manures for irrigated and dry wheat respectively ave given
helow 1—

Lrriptodd Sepies,

AVERALE IN i 1 AVERAGE IN- |
[T CREASE BUER G0
MANUERE. i

Mavure Applivd, brofit{~),

e
E
/|

-4 £ Lows (=)
z Valae of
- x = ILeTeise,
- E A
L i )
Rs. a.p. Rsoaop. Re aop
Saltpetes 200 s, JEURN {1 IR S5 VI ISy N 1) S} S L B N (S T (VRN B N 1]
Cattle-dung B md< 7915 1500 10MEc 549 21 20 8 00 13 29
Ackos of 160 mds, of eattle -
daing S S 1) S S | R T L R | R A L S
Nu manure - ERVTIR TS B L Bt . 20
['/,z'm}/uml Neples,
AVERALE N
AU T S A R EE TR A CREASE OVE 0
MAaNtvRE,
. - = Vi o )
Manire Appiied, - - I[,r‘\z'z -
3 - :
i Re. avp.. Rsoavps Bsooalyp
Sdtpetre 240 s, R AR | ES TS SURRNT IR LA N PSR U I (ER S A L
Cattleaduny 160 mds, IO S R T S W1 BRI BAL L B B LRI 3 owa
Vohes  of 16 mds of 1
cattleadung T TR R 1 Bt S L PPN S L UL
Nu manure . (LU SR IV R T A ‘

The tirst statement shows that cattle-dung for imvigated
wheat is more profitable than <altpetre and hax greater restdual
Abeet. The manurial vadue of the ashes of t cattle-dung ix shown
to e considerable T comparison with no manure.  The ashes

sppear Lo e almost exaetly voue al in value to ted the dung trom
whiel they were derived. Two-thinds of the value of cattle-dung
e tlwrolin'v lost when it is wsed as fuel, This means a loss of Ra, 14
per 160 maunds. s very (uestion Able whether the fuel cakes

nedde from this quantity of dung would be worth this sum.  In
the second statement the dry un]mwullmno irregular, The ex xplan-
ation the effeet of season is often greater

ition is that without irrg:
of manure, Without

i determining rabi outturn than the effeet
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water bulky and slow-acting manures lose, to a great extent, theiy
effectiveness : tur though the plant food ix theve, it cannot be talv,
up by the crop save in a state of solution in water. The ulky
manure when applied to dry land way even do havm by attraet-
ing white-ants which cause much damage in the Central Provinees
In seasons of favourable rainfall, the superiovity ot cattle wanur.
over saltpetre for dry crop wheat has been amply proved on the
Nagpur Farm.  Percentage increases of wheat from comparative
irrigated plots in dry and  wet scasons are shown below,  The

plots were irrigated twice cach yewr and manured as <hown i the

statement :—
e - - T - e o
PERCENTAGE INCREASE,
Mauure per acre, e e
For even dry years, For eleht wet years,
e
Saltpetre 240 Lba, 114 x o o~
Cattle-dung 160 maunds 126° L
Unmanured .

If full advantage is to be taken of eattle-dung as a manure
for unirrigated tand, it <hould always he appliedd to My erope
Where Marif cvops are the only ones grown, or whers they are
meluded in the rotation in vogue, this ean e done. The rotation
practised in the Central Provinees and  Berar nearly always
include a khaiif erop. sa that theve would he no ditticulty i
applying the manure at the beginning of the rains, By the
combined effeet of the ruins and tillage operations the wmanure
i thoroughly ncorporated into the <oil. and full advantage
taken of it by the fhary crop grown s the residue is ven
beneficial for the yal; erop that follows on the same soil. The
most profitable results will he obtained from  the use of eattle
dung if it be applied to the same soil only after intervals of twoe
or three years.  Ap experiment with cotton and S P }_:r(;\\ﬂ
as a two-years’ rotution at the Nagpur Farm has so far given
results which tend to prove this.  The plots were manured in the
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year in which cotton wax grown, The outturns are given in lbs.
per acre -

ST 1603-04, 190405, : 150506,
MartkE, ) ) L
Cope oz T 3 g
el z 7 =
i [ ST I.}nar DEUNESUF) §
saltpetre Cottan & g« whn Cotton 25 570
(40 tha, N, per acre) [t w s Uyur.. 125 200
RN wiE L2y (duar 801 3,500
cattle-dnng . pan Tk " Fol Tl - ;
(s, N per acre) e, w0 siar {Tor, 0 285 2w
(Janr 208y {J\mr Tl 2448
Unnanured . 235 4l " 1ot A
CPar.. e Urar. 200 20

It owing to particular agricultural conditions yabi crops
are the principal ones grown, as in parts of the Nurbudda
Division in the north of these Provinees, where wheat, gran, til
aml linseed are the staple crops, the question naturally arises
how this manure can be most profitably applied under these con-
ditions,  This question has also been investigated. and 1t has
heen found that for unirrigated rafd crops June 15 the best time,
but for irvigated rabe crops the applications made In August give
better results.

The Dlack eotton soil of the Central Provinees must have
deteriorated in fertibity, It hax received deficient supplies of
manure for conturies, Tt has stood the strain well. bat can only
e renovated by Judicious ;|1»Illic:liinns of well-rotted eattle manure.
The problem 1o he solved i how tar the present supply can be
nade to meet requirements. The number of dung-producing
animals being known and also the area under erop, the amount
i manure :‘l\':li]:tlllt' per aere ean be tfound. In the Central
Provinees and Berar there are 10,66 1042 cattle, including  buffa-
loes, Onan average cach one of these will produce 2} tons (70
maunds) of dung anmuadly, this heing the weight at the ti'me of
application. In an (‘\[n‘]‘illlt‘l'lt tried this vear at the Nagpur
Farm, & working bullock was found to give 3°6 tonsor 101 maul}ds
anmually, when the stall droppings and the very small quantity
of litter used were collected. At Cawnpare a mixed herd of

cows and  voune animals were found to vield at the rate of
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2L tons annually.  The ryot <hould, therefore, have at least 0
tons of cattle manure per head of stock every yveawrs The
10,661,042 eattle of the Provinees should therefore give anmaliy
26,652,605 tons of well-rotted dune, which would be satficien
to manure the whole arvea under cultivation at the rate of .
tons once i three vears. Tt this were universally carvied ont by
the cultivators, it may be safely stated  that their net i
profits would be encrmously inereased. even though <ome expey.
diture had to be male in the purehase of wood for fue,

The total amount of manure available coulid be very el
increased it steps were taken to utilize the dung ot horses, shep
and goats, night-soil, leaves, croprefuse, vond sevapings, anin
wine and all other decomposing anl patreseible material that i
alwavs obtainable on a tarm, Fven then the cultivator wonld
find the <upply madequate to mect the requirements of intensiv,
cultivation, but, in the near future, it is hoped that the preson
market prices of artbcid fertilizers will e peduest woa price
at which he can profivably ntilize them. A light nanuring witl:
cattle-dung. supplemented by wsmall wnount of a0 quick aeting
nitrogenous tertilizer, would suit the requirements of hlaek ot
soil —the one to renovate a <ol depleted of Tt souree of witros
iz, humms, the other o give the erop agood staet inits el
st

Analyses of fresh Tndiag el Al <how that 10 is normath
vich i mtrocen.  Rotted Tndian eattle ninure contains i eomn
paratively Tow pereentage of moisture often not more than @0
per cent., while that made in Great Britain venerally cantaies
7075 per cent, and fin that veson the pereentage o nitrowes s
very much higher in the former than in the latter. Snples
from the Nagpur Farm generally <how from 1 10 13 per eent.
of nitrogen, which is double the amount found i ordinny
English cattle manwe.  That which ix commonly wade by e
ryot of these Provinees, however, is of the poutest deseripton
owing to the faulty methods of conseryation practisel,

The value of cattle manure depends (1) on the kind of
animals - producing it ; (2) the quality of the food they eonsune
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and (3) the method of conscervation, Thcqunntity of nivrogen,
potash and phosphorie acid voided By the manare of adult aninals
that are neither gaining nor decreasing in weight  will be
nearly the same as that contained o the food cun;umed, The
neee trom \\'nl‘kil]f_" bulloek ~hould therefore be rich, © The
manare from growing animals that e converting part of
Ui albwminoids and sl constituents of their food into animal
tsstie s poorer. as s oalso that of cows that - ave supplving
witk or that are i el Forty per eent. of the cattle of these
provinees ave af the former elss that is to say, they are adult
working animals that vetain livtle, I any., of the nitrogenous or
axh eonstituents of their tood in their hodies,

When o large anount of coneenteated food, rich in nitrogen,
i~ constmed by the eatthe oncthe o, it tollows that their solid
and lignid exerements are proportionately rich in nitrogen, In the
Central Provinees and Berar avery eonsiderable quantity of cotton
seedly Binseed and other highly nitrogenous foodstuffs are con-
stmed on the fms, being givan chivtly to the working bullocks,
<o that the nitrocen of the fod should almost all veach the soil
avain m the manure,

The methad of stoving eattle-dung in these Provinees is a
very primitive ones That part of i0 which s 1o be kept for
wenare i ordinarily thrown together i loose heaps at some
distance outsile the village, Noweeount is taken of the evanes-
cent ature of s most useful constitients, of the anmmonia whieh
passes ol inta the air, or of s sales of mitrogen. potash and
phosphorie acid which are Teached ont of it hy the rains: con-
scquently ondy the more ~table and insoluble purt of it ever
reehes the cultivators tickd, The tollowing three principles
Sould be adhored to in its conservation :—{1) The urine as well
ax the more solid exercta should be preserved: (2) the manure
Should be stored i pits and always kept moist, but should never
be allowed to aet over-soaked ¢ () the manure should be well-
rotted before it is applicd to the land. .

The two systems of conservation of urine which appear
to be most su‘itul)lv for the agricultural conditions of these
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provinces are what may be ealled the open-drain and dry-varl,
systems, The former 1s now being carried out at the Expei.
mental Farms.  The cattle-shed is provided with a stone foor
and a* V'-shaped gutter, one toot wide and four inches deep.  The
tloor hias a gentle slope so as to carry the wrine down to the
gutter, which in turn carries it the whole length of the stalls
t & masoury pit outside the shed.  This pit ix provided with 4
conerete Hoor to prevent the loss of liyuid manure by drainage
As mueh litter as is available 15 made use of  The Hours of
the stalls are kept swept and  clean by washing them down
daily.  The wrine. supplemented by the added water keeps the
manure moist  at all seasons. A root is ereeted over the
manure pit to protect the manure from the seorching sun wnd
drenching rains,  Thix method of conserving manure should mect
the approval of the landowners, who cultivate their own fields
and who can afford the nitial cost of making the stone floor,
gutter and pit.

The dry-carth svxtem is the one which is most likely 1o e
adopted by the poor rvots, as it is a simple method which involves
no initial expenditure and requires no other bedding than the
dry earth used.  Like the oper-drain system, it i based o
sound sclentific prineiples. Dry carth is spread in the stadls
toa depth of <ixinches, and ix kept in posxition by i plank of
wood of the same depthe supported by banboo pegs. The vartly
absorbs the urine and retains its most valuable ingredients,
After three or four weeks the urine-earth is conveved ta the it
and a fresh supply added to the stalls,

By removing the exercta daily the stalls are kept el
Should the carth get baked, the surface is slightly scaritied
means of a rake, so s to make it pervious to the liguid mamoe
The carthen pit, in which the dry exercta and urine-carth ave
stored, is protected by a voof of thateh.  An open drain carres
off the water that falls from this root.  [f the manure yets Lo
dry, certain holes in the voot are uncovered and some vain.wate!
admitted thereby.  In the «dry season the nanure should b
kept moist by hand-watering.
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A manure pit should not exceed five feet in depth. Tts
cubie content will depend on the munber and «ize of the farm
«ock.  One cubie yard of dung in India weighs about half a ton.
and s pit for a mixed hend should. therefore, provide for five cubic
vards per head.  On the Government Farms, where working
Wlloeks only are kept, six eubie vards or what is cafficient to hold
three tons of manure per animal i provided for. The pit should
be in elose proximity to the <hed. and provided with an open
drain to prevent surtiee water from tlowme te it

It can be elmed for these two systems of conserving
manare that by them both the solid and lquid excrements are
awved. The urine or liuid exerement contains the greater part
of the most valuable constituent, nitrogen. The nitrogen of the
wine s moreover, inoa very soluble form Dits effeet on acevop
i o wive it good st while the more durable but less soluble
wlid exereta gives out it plan food Jowly. Being stored
ander <lelter and Kept moist fermsentation ix quick and thorough.
expecially when the urine i< allowed to s into the it as by
the open-drain systenm. At the end of the vear. rich, well-
decomposed - manure ie obtained, which in o very short time
heenmes thoroughly intermined with the soil to which itis applied,
Such manure ix complete i itsedl, and ix specially snited for the
Bk cotton =oil of the Central Provinees and Berar,

Cattle manure made in this way i what = wanted to
renovate soils impoveri<hed by the methods of farmine that have

heen followed in these Proviuees for nany eenturies.



THE PREVENTION OF FODDER FAMINES IN THE
© CHITALDRUG DISTRICT IN MYSORE.

3y B RAMASWAME IYER, na
Insteict Frost ()/('f'“‘r. ’.’r’tifll]r//'/’jl. J[,r/.(v/r"’.

Crravorra ix the most artd adisteict of the Mysore State
it geooraphical position heing sueh that 1t does not veceive the
ﬁl“ l\eneﬁt of (‘itllr'l' the <outh-west or ]'v('l'(lillj_' oSy,
Past history shows that on an average every thivd vear wives
poor harvest, accompanied by seareity of fodder and - water
About onee in three vears the distriet is blessed with @ hountiful
harvest and then the vrass and grazing s mueh i exeess of
immediate requirements. The  district <hould be alwavs pre
pared for a seant vear. The following measures for the sate
storage of fodder, are suggestad with o view to prevent serious
loss of eattle in scasons of drourht.

In vears of plenty. every ryot <hould contribute in proportion
to the xize of his holding a certain quantity of hay to a villaz
communal stack.  This quantity should be <ufficient to earry his
cattle throush ecustoniy periods of drought, making an allow
ance of 10 1bs per day for cach aninad. This hay <hould b
securely stored i stacks near the village, The stack vard <hould
be feneed. Each hay stack <hould be built on a platforne of
brusti-wood o such like material, <o that dampness ix prevented
from rising from the soil and loss from white ants minimized
The stacks should be properly built by experieneed ealtivator
and properly thatched, otherwise much loss will be caused by ruin.
The safe custody of the stacks should be entrusted to the village
watchman under the control of the Village Cowneil  (Punelienyer )
The headman (Patel) should keep a regular account of the aras-
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coatributed by caeh individuad and of out-goings,  These aceounts
should Be checked at the ammal examination of the vitlage
veeords (Seonibendi). The stored | hay should wot be touched

untl wovear of fodder senreity is dechured by the Deputy Comn-
missioner, when under the supervision of the Amildar each ryot
ould receive the quantity cantrilinted 1 be hime In the unhikely
eave of the stoek acemmmlativg i oo of imsxil)lv1-(‘f1uiven'ml\t:{
thesarplis should e ol for e benefit of o, coneerned,
The practicad working ditficultioe. will oo ity not he greater
thiny the somewhat audogous plan o v age Co-operative Credit
Soctetios,

The commuual crizine bds, assigied to villages in this
At are extensive, b the rvots do not concern themselves
with theie iprovenient. Catle wtiadly wraze over the whole
e throushiont 1he .“ avo with wany harmtul yesales, Crazimg
adlowed v i the s, o it the Aprouting grass s no
chaner to grow }.rnlw]'\: Clay =0l is, during heavy rains,
mjuriously trampled and ohter soifis <o broken up that wwueh
ob it s carried away oo e neighbonring tanks or elsewhere.
This erosion isfnercased by the venoval of trees and shrabs,
Even the stumps aund roots are duz out tor making ehareoal.  In
catrequence, these pastre Laeds e wenerally deteriorating. This
deterioration ol pasture lands s most evident newr the ]:\l'gel‘
sillages. TCis ddesivable to eheek this deterioration aud to arrange
tor commmal conservaney in o practioal way

The grass el of cach village should he equally divided
it two blocks Fael blovk should be ordinarily open cach
Ve alternately for wazing and - ter grass entting. The portion
Feserved for ‘l:l‘\‘ will atford st eertain amount of grazing in the fair
season frow Jannaey o July,

The State Forests of - Chitaldiug distriet vield i many
Paces considerable x]u:\nlililr\n{ wrass it (‘u'l' mnkinf_rjupm‘io‘r hay.
Suely portions of the freests should be utilized ax -' Forest I'.oddtil,l
Farms,” They should b pratected from unaathorized grazing, '11
tecessary, by .11‘nn-ing or otherwise. The grass shonld he eut in
e llln]lvﬂls.nf ,\.(l\l“ll)l“'l‘ and December-and stored securely i
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stacks. In order to arrive at definite conclusions regarding the
probable advantages of storing hay, a beginning should be miade
on an experimental scale and the work should be extended as
experience may direct.  Experience might show that baled hay
could be more economically preserved from year to year than
grass stacked in the ordinary way.

Trees which once existed on village grass lands have dis
appeared or are fast disappearing in consequence of heavy lopping.
The destruction will soun bhe complete owing to inereasing
population.and cultivation.  Useful trees <hould be planted and
protected, as thev are essential to preserve moistuare in the soil,
protect the grass, offer shelter to cattle against sun and rain, and
provide fruit for man, also leaf fodder for sheep and soats,

The people of the Chitaldrug district are chietly agrieul-
turists.  Seasonx of distrexss are of frequent oceurrence.  Ttis,
therefore, imperative to prevent, it possible, fodder fanines on
the lines above suggested.



THE CULTIVATION OF PARA RUBRBER IN
NORTH-EAST INDIA.

By Do 11 H MANN, noae,
Nm@;ui/ig Oifiver to the Tudiaw Teid dssaiation.

Noewerovs atternpts have heen made hoth on the Govern-
ment Rubiber Plantation ae Tozpur, Assam, and by Tea Planters
moseveral distriets of the Assan Valley, during the past fow
vears, o vrow the Pasa vubber (Heve bresilienis), the calture
of which hax been sueh a suecess in Covlon and i the Malay
States. The results were unsneeessful. - Some o the experi-
ments are stll being continued, but there i< little confidence in
the ultimate establishment ot a0 Pare vubber industry in the
Brahmaputra Valley.

OF course these results are not necessarily applicable to
other parts of North-East India, and in fact, evidence is to hand
that in the upper part of the Valley of the Surma and its
tributaries—in other words. in Cachav,—/Fara  rubber can be
wieeessfully  eultivated, that during its carly ~tages it grows
nearly as fast as in Clevlon, and that atter teu years or so it produces
ribber which compares in point of quality and yield with that
m other distriets recagnized as tavourable tor the purpose.

These remarks are made as the result of the tapping of
some ten trees which were planted fn the Dhulai Tea Estate,
Hailakandi, Cachar. in 1897, and which have grown without
speeial attention amony the tea ever sinee.  They are healthy.
and their size can be judged by the following figures for the
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virth, three feet from the ground, at the end of 1905 and Tvon

respeetively

Numiter  Nunther
ot IS Ty,
Tree, Tronls,
1 2 ’
2 1
: 1
1
i 1
I K
N 3
il 1
1n 1

Durine the season 1906-07. these ten trees were all tapped.
cither by the eomplete spival or the herrine-hone system, with
the Bownim-Northway tappine kniteoand alternate nse ot
spurwheel. Rubber was freely vielded by all the trees, and the totad
ameunt obtained was ten pounds of dry rubber or ene pound
per tree. . They were under tapping from Decenber to Mooel
when the quantity of 1ubber obtained Heee ton small to mak
itworth while continuing. On ve-opening the cuts carly in Apil.
however, vabber sz ran faivly freely. These fiswres, of conrse
give no o evidenee as to how mueh rubber eonll have Teon
obtained earlier in the plant’s 1ife, sav, at <ix or seven vears ol
when trecs in Cevlon are reandy to tap, but thev do indicate th
i South Cachiar onvieh that but well-drained T there is oo
dithiealty in growine Pura rubber and cetting a fair vicld
from it.

The trees were healthy, were flowering vigorously
I)]’()fl\l(,‘(f(l seel.

[ fndebeed for these ficures and notes to Mreo W Sael
hagen, the Manager of the Tea Garden, in whieh the trees an
planted.

Several pl;mtwr‘,\' the same distriet ave |'«-m>||(l)’ lvl:mf"[
Pava, vubber on land recently eleared. The voung trees a0
fur quite healthy where the position is <heltered from the <u
the hottest part of the day. 1 o permitted by My, WOk
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The figures above tabulated indicate a possibility that Pur,
rubber will probably succced in Cachar. The figures are,
however, only preliminary and much more information will hay.
to he gathered before it can be definitely decided whether this
distriet can compete with those districts in - which rubber j.

already profitably established.



THE TAPPING OF ASSAM RUBBER (FICUS
ELASTICA).

By Dr. H. H. MANNXN, pse,
Scientiic Ogicer tu the Tudian Tea Association.

Tue methods hitherto in vogue in India tor the tapping of
A rubber have been extremely crude and wasteful of bark.
The svstem used on the Government plantation at Tezpur (Assam)
leads to a loss of four per cent. of the hark at each tappmg. an
argount which appenrs extraondinary when compared with that
lost under the huproved methods now eiiploved in tapping other
kinds of rubber trees in Cevlon and elsewhere. 1 am able now to
deseribe a mothod which has been tricd and used with suecess by
Mro W Suefelhagen in Cachar. and which leads to little loss
of hark, and to vapid healing of the mjures cansed by the
tapping.

[istead of attacking the hark witha Veshaped gouge. as has
heen the eustons at Tezpur, or with o seraping knite of any kind,
My, Stietelhagen enplovs an ordinary carpenter’s chisel, L-inch
to Bineh wide, and drives thix into the bark vertically in a series
ol euts, ench the width of the chisel, across the direction of the
braneh being tapped. A\t loast half an inel must be lett bcltween
el ineision. . The rows of ineistons are made about =ix 1nches
apart up the stems and large hranches of the tree, zmd‘ strips ot
«toms underneath caeh row. such o
way that the lates running down into the channels thus made,
drops into a cup fixed at the el of vach channel of tt:“ fead. By
cold weather from November to

teat lead are pinned to the

this mieans, t:xpping throngh the
Mareh, about two-thinds of the
while one-third coagulates on the euts.

lates tinds its way into the cups,
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It will be casily seen that the injury done to the tree by this
method of tapping is very small indeed compared with that usua)-
Iy adopted. Lt ix easy to applyv. and aman hecomes Very expert
i a few dayss Lomyself, tried to carey it out daring a recem
visit, and found there was no ditHeulty. after a little practice, iy
Judging how tar in to drive the chisel without materially mjuring
the cambium laver.  The vields obtained wepe very wvood. as eon-
pared with those viven on the Government plantation, ad e
set out below,

Fight treex planted in a2, wepe tapped b 1905-06 and
gave anaverage of <ix pounds of rubber per tree, whieh, inelading
all grades, obtained an average price of three shillines and nine
pence per pound in Lowdon. The vield of cach individusl tre
was not kept. Tn 190607 Hhe <o trees wore tapped acain, anl
cave (individual treesy as follows o

Nomhor of fren Weldhtof v ens Nenbor fege | O '[1"'!": o
U The.
1 n A a4
2, 31 fi, | 1
RR t i 1
4 it N KL

The average vield was therefor: five pounds per e, il the
amount given by individuad trees vidied from 10lhs. 1o hlbs The
euts neude in the previons ver were headoed and would hardly e
bren noticed.

Four younger trecs were also tapped by the sume method i
1905-06 and 1906-07, These were plted i 185990, and wore
henee sixteen and seventeen years old vespeetively i the tw
vears. The yiekl was not cavefully kept in 190s-06, ot it
amounted to about 2 pounds of rubber per tree. In 19o6-07, the
four trees gave respectively 25, 3% thana 24 pounds of rubber. or
anaverage f)f‘.’.“ [N)Llll(ls per tree, These trees were :ll)ll:ll't'ltll)'
by no means exhausted, s on making a series of new ineisions in
one of them carly in April 1907, the latex Howed very frecly, and
a considerable further yield could have been obtained,
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Tt hews usuadly been <tated that Assan rubber trees can only
hee taped onee intwo or even three vears. Thongh the ﬁ«_{m'f:s
at present given are by no neans suflicient. vet they .sw_me‘\;tft :
this inability to b feegquent tapping nay Lo due t:) t}]l:\((\\)]];l([
illjlll'y\' to the hark (‘:\H\l-ll \).\' the older methods of Cill‘l'\‘ill'_{ out
the operation. Certainly e v s no sign as vet of the t]e(; How
lieines considered materiadly Tosing vield through tapping in two
\Hu‘v»i\‘t' RTHEIR IR

The tndividual trees vary enornously, as will Tie scen, in the
ottt o vahber which they zive, s not only this but the
Lates i< el more thaid el Tenee niore casily worked frou sowe
trecs thinn Trom athers. W hether this is a peenliavity of the trec

o due to <light viwdations i the conditions of growth 1s at present

weertain, L the nenntine, it s wise to take all euttings for new
extensions of s publier from the trees giving the best vield
Al the most huaid faren. 1o curiows to find that, T every ciase,
more btex isogiven by the Targe Prstiches of the trees than by
e main sten,

The method of treatment ol e rubber obtained is ditferent
from that adopted on the Governnent pl;mt;nion. That which
corerulintes on the et Amotntine o about one-third of the whole
i ol course, the best amd Prgiires turther orentment. The
fonmdider ts mixed with e 2oper eent solution of formalin, and
tonred into el Lalt hembocs (hanhoes sphit longitudinally).

faid lnn‘;lllvl Lo ot anather, amd the w
Juy the whole ol the rubber ix

Liole covered trom the

diveet ravs of the sun Within
"”i\g"\lltll;-d, and e he pemnoved. The long ntl'i[ls are then atlowed
th xllr\- before rolling together o balls. Many ather materials
have been tried i!li;\‘:\(l of fopmalin for mining with the latex. but
Hone have answered e purpoese =e well, and given rubber equally
free from stickiness.

[ eamot  think that this
At rubbor is by any qeeans the
P advauee
vorth following up by those who

methad ot tapping and treating
fnal word on the subject. 1t

i however, a distinet ste o those hitherto in wse

Tudia, and would seem well v

lave the opportunity of dotng se.



THE FOOD OF THE MYNAH.

By C. W. MASON,
Suprenumerary Entomologist, Pusa.

As in England so many birds prove invaluable to the
farmer, so in India we may expect birds to be equally invaluable
to the Indian agriculturist.  That some birds eat insects, and
among them some of the worst pests; isa matter of everyday
observation : but it ix not known detinitely what birds eat what
insects ; investigations are being carried  out at Pusa with
regard to this point, both from field observations, and frons
examination of the food 1 the birds, the results of which should
prove of ureat interest and value.

This note deals with the mynah (Leridotheres tristes). The
mynal’s food ix very varied, consisting of” fruits, seeds and insects
It s partial to the common wild figs, and with them devours the
fig parasite and its purasite. . The Targe heshy fowers of the tree
cotton are largely waten. OF seeds, orass forms by tar the
greatest bulk, but wild hemp is also Jargely caten. Ity insect
tood is very varied, in fact the mynah would scem almaost
general insect feeder: but some of the commonest insects, o
doubt bheing distasteful or protected by scent, are not touched
the mynah.

The mynah has one point in conmon with other birds,
namely, an individual preference on the part of cach bird for
certain forms of inseet food.  With the Mynah on several oce
sions, us also with the Hoopoo (I pupe indica) and the common
Hawk-Cuckoo (Hierococe.r varius), T have found, of two o
three birds shot feeding together, that one contained completely
different food to any of the others.  These birds had Deen
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abserved together, and Feehing for <ome linle thie. Inench case

. e X S ¢ e
1 food consisted wholly of Surface
and no >ij_"ln or trace of other food.
[t svems that if o hivd ils tiese cater

with the mdividuad niyvna,
\‘:\t(‘]'l)i”m's (z\rm'/l(/‘(/ /'r/,'r//r).
pillars. they form the
wholes or verv nearly <o, af s foud.

From the Bist of inscets civiy below, it would secn, that the

bunting on the oround - nearle all the
inscets i the list ocewr on the around,

mvnah does HIOSE Thsect

anony  orass  and
\uul.\ HES \\'L‘” s ill []l' t‘l'u]l\. Hlll«'ll niore th;m Ol t)v(;(A’\-.
The tollowing e the lists of inscets found in the mivnah —
o Newining, iCoeshoppers))
Lo Uhetagon s several pcles,
Do tdali s several SPreties,
0. ‘['/‘{/*'r”//‘\ ~evirid \]n'viu\,
I Forweme, o Aus
[ ‘vlm/ IO OO 1TSS,
20 M o gsi s s //.//1‘,\‘,
S0 A annlenttied species,
HIE Cevceviovimr, (Weovils
Lo Milive s meddoso, the white weevil,
co Pavan crps S|
And tw o unidentried,
IV, Orier Congorrera,
b Vivious elvoaconlys (Notidentitied.)
Voo Leriorrisa.
1 Noetunl v, Surtace eaterpiliars,

2 Noctuid moths, too damaged to wdentity,

Protabty all inseets in the above orders and funthies wanld
he taken, ]m.»\’i(lml thev were not too kaoes or had danger eolours,
Al could he ot at, S|;i‘lur< are lareely caten,

The mvuah Lias not heen found to damage any erops at Pusa
from .];mu:ln'\' to Mav, Only three wheat orains have been
fond in tlu: nmnlwr.\T of binds examined. It was reported to

Jam) last Decenber,

W
o

have damaged Juar (Sl |
’ Y
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The mynah mueh resembles the Enghish starling in habits,
it works arable and grass-land in the same way, thoueh not -,
methodically. It commonly occurs in floeks up to 60 or o,
sometimes more, but usually about 10 or 20 are seen together

Nexting occurs in holes in trees, sometimes on the branches
and in holes in walls and thatehed roofs. The voung are 1
Jargely on various lepidopterous larvies wmore so- than onany
other food. Tt m any distriet the mynali was causing damie
soas to be regarded o nuisanee, the voung should he destroved
Just betore they can Hy o they are fod oninseets (larvie) and o
up to that thne are doing sood rather than harn, asis the s
with the English house sparrow.

If mynahis are damaging small plots of erops only, they
be scared off ffz\.-il.\',

We should e very alud of assistanee in this enquiry tron
observers of hirds in Indic: collectors of bird skins could
especially render great help, as a correet identification of the
hirds is as exsential as acorrect Ddentification of the inseets upon
which they feed. We chall he gl to identify the crop contens
and gizzard contents sent in 1o Pusa as far as possible. Tt i
propused to identily the inseet food of all birds, rare o conno,
not ()11]}‘ th(l.\l' f'ullml in or I'ULUnl l'l'u[»», |>llf zll,\n t*X('lllai\"-l)'
Jungle bivd< Birds Tiving entively in the jungle may prove as
vadiable as those o arable and grass-lnd, ferding on the e
pests of crops after migration to jungle plants. - We ean keep a
certain eheck on inseets on the cvops, hut when these jnsects
continually come in from the jungle, the value of the check i
partially lost, and to attack a pest when migrated to the june
would seem hopeless. Lo this respeet jungle birds may prove of
great value.

On application heing made to Pusa, tubes, ete., for keepiny
and sending in the food contents (or erops and gizzards) to us
will be supplied with full divcetions.



THE PESTS OF INTRODUCED COTTONS.
By iL MO LEFROY, v, ks, vzs,
/;/l/» citd Buloediaped, .1_’,‘/'u‘«1/fe//"'/ forso el fustitute, oo,

Exorie cottons grown in Indin are liable, at first, to suffer to
an abnormal extent o insect pests o when acelimatized. they
aultier Joss 1 spevial precaations arealways neeessary. - This note
deals only with the pests which are likely to prevent  the
establishiient  and seclimatization of exotie varieties and of
indigenous varicties tansterred for experimental purposes: from
e distriet of India to anothoer,

Tl Cotton Lear” Hopper is the worst peat. This small
green inseet sueks the juiee of the leaves by cutting through the
oater membranes, This attack on the leat” tissues probably
gives entranee to diseased conditions which cause curling and
withering of the leaves. There is e casy remedy  against the
leat hopper. T the first stages ol attack. the insect should be
cheeked by diberad spraying with Crude O Emulsion,® a strength
of Tin 30 of water should e ased.

Cotton Aphin—Weak  eottansawe particularly  atteeted
by the cotton aphis: as i rule. the matural enemies of this pest
km.p it in check, but it is often advisable to spray with Crude
Oil Emulsion diluted as above deseribed.

Boll-warms attack all cottons, In Sind and the Punjab

Eevptian and Ameriean varieties have under ordinary seasonal

eonditions suffered more than local kinds.

Blindi ([Libiscns eseudentas) is i good )
amony  cotton, provided the

ap crop where it
et be suceessfully grown near to or

. con aad also ¥ ian luseet Posts,”
* For formulie of this see Leatlet o Cride il Emulsion aad also ¥ lndian Inseet Dests,
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green pods are regularly removed. Boll-worm otten seriously
affeets the cotton bolls which Hrst torm,  Such, when scen to I
affected, should be removed and burnt.  This will miaterially
check the spread ot the pest.

The  Leat Roller is the only other pest which specially
attacks exotie eottons.  The attack ix limited to s <hort season
and begins in the three weeks which tollow the commencement
of the rains. It can be easily seen by the volled leaves and o
be checked by hand-picking and burning it the work is thorouslily
done.

Stem-Borer.—Two  special pest< attack  perennal Tree
Cottons.  The stenmi-borer 15 a sl weevil whose vrub bores
to the base of the stemr and canses a climeteristic swolling thre
At Pusac a reliable preventive wis found in wrowing amnmal
indigenous cotton, such as Broael Deshi between the rows of
the perennial varietics. The  Deshi plants were pulled ap and
burnt as soon as thev were seen to be atfected. The stem bora
i only known to oceur in Behar and Madras, buat My aApci
anywhere,

The other special pest of Perennial Cottons i~ commion i
South Indin and Bombav, Tt i< a weevil whose ruby bores
down the twigs and sall branches, The withered Dranelies are
velsily seen, and the only 1'<-nw<ly 15 to eut these out })<'l‘it»(li('<'lil.\'
and burn then,

To prevent recurring damage to tree and omual cottons b
insect pests. it s desirable to adopt the following weneral
precauntions :

{(#) Perenninl cottons <hould  be rested front vegetative
activity for several wonths during the hot weather each year
The trees or bushes should he praned at this tine, and all decil
bravehes, leaves and holls should be removed and burnt finally,
the whole soil between the trees should he land-dug or otherwise
freely opened up by careful caltivation in the hot weather.

(b) Annual cottons should b arown m rotation and <hold
not oceupy the swme land oftener than every second year. The
plants cease to produce some time in the cold weather or il
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lutest at the beginning of the hot weather,  Assoon as gathering
s "“'“I'I‘»‘t“‘I and. espeeidly i the erop has been much affected
with bollworne and other pestsc the stalks and alt litter on the
ol surface shoutd be gathered sod barmt,

() Flower huds and bollso which appenr in annaal - or
perennial cottons at the wrong season ad worthless Dolls pro-
dreed i the recubar seeson <should be removed and bumt. Such
wrve ta provide food for guelons insects during certain stages
of their historv. Teis most desirable to deprive injurious insects
of their ordinary food for defined periods,

@y When catton = nteoduecd o new Jovality the -
trodueed seed shoudd be fndzated.

(3 1w pest apprars v locality and multiphes abundantly.
its parasite shonld be introdueed, By this means serions damage
by boll-worn i the Punjab Tias heen areatly reduced. The
work has vecontly been extended o Sind. Similar work can
e further extended by comnunieating - with - the Tmperial

Entomolosist,



NOTES.

Serictrrrre iy Kasmwnir, Barcenstay avn Querra, The
Silk Association of Great Britain and Dreland. in Report No. 2z,
1906, brietly refers to Sertculture i Kashmir, Baluehistan awd
Quetta.  The more salient points are noted below,

The raw silk produced in Kashwiv in 1905 vielded w profi
of £28,130 or .')85 otl Invested ('zlpit;l]. In 1906 a record crop
of cocoons was produced. and with advanend Prices it i expeetl
that the profits will exceed those of the previous vear. Kashir
raw silk chiefly 20 deniers mects with a very readv sale
Lyons. The extension of  mulberry cultivation is earefullv
attended to by the State. The number of reavers in Kashwir i-
vearly increasing. This successful industry now gives crploy-
ment to nearly 70.000 persons.

Major H. T.. Showers. 0.k, Palitiea] Avent in Kalar,
commenced experiments in Sericulture i the Maxtung Vallin i
Baluchistan. obtaining some slkworn-eeos from the Kashir
Durbar and also from the South of France,  These experinents
have given satisfuctory vesnlts, Expert opinion on the raw ~iik
was favourable,  Thix silk was sold in London at 19« 7. and
135 4. per 1. The Mastung Valley i< the home of the mulbery
and the loeal tribestmien have bery quick to see the advantages of
coenon-rearing.  The silk mdustry promises. thercefore, to get
permauent footing in Baluchistan,

Same si]kwurnu-ggs were -\’HM)“N] ],.\. the Kashmir Db
for experiments in (uetta. The cocoons obtained from the=e
cggs were reeled in Kashmiv filidures.  The raw silk and a
sample: of piece goods woven from this silk were found to be of
excellent quality,
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is probable that Serie oWl - arranced for
‘1t is probable hat Servieultire will be arranged for m the
Punjabon the lines purswed i Kashiir and Baluchistan, —
Kniror.)

S

AN ISXPERIMENT 1IN AsoaM o PREVENT BY MEANs oF CRUDE

(i, BEvweiston ik isacgior~ eprects oF Parasrres ox Wogk
Carree—Mreo DL Sttt Manager of the Assam
Zemimdlary Conpany, nuported work eattle frons Tirhoot in
Noveniber Jast.  The ll.-m-“iI}' fon this im])ult;lﬁnn arase hecause
the Jocal hread does ot supply the present foenl demands and
hecanse the opening up of the Assan Vallev for the cultivation
of rice, other cereals, jute ete will require @ large importation
of work cattle. These ean le lmllgh! :ul\‘:lllt:lg‘t'«lil*h' in Tirhoot,
Fyen with the sedded transport chwrges they are eheaper than
Toeal Nssann cattle hecise they are stronger and are capable of
doing much more work.

The eattle imported by Vo Stewart heeume infested with
}'.llillj_" hes, liee, tieks }Hl:\’ and decehes \1)' :‘rz\xing‘ i the
Farvested paddy fiehs and grass Juncles or frow the Titter which
wis necossarily used i the stabless The hulloeks Tost eonditron
rapidlv and were mere w recks ina month.

Mreo 1L Mavwell Letrove Tperial Entonologist. on being
consilted, suomested washing o spraying the cattle with Crude
Bl l‘:!ll\llsi(>|;, This was done il was fomd 6o bea complete
suecess, The Toeclies did ne attach themselves to the cattle
winlst at pasture except aceastonathy side the nostrils. Fhes
did not =ettle on the eaitle ~the ticks and ])11.‘-"'* fell off dead.
Lice and floas were more ditieult to deal with,
ot dried adter spraving. A hroom-corn

They had to he

brished out when th

brsh, commonty called s dandy Imuxh and ordinariy mouse

for aromning horses, was foand most wsefl, [he sprayving and
: u .

. . . . . pepented onee a week,

grooming to e guite effeenve il to he e ved S

The effeet on the kiv and hai o the cattle has been
eveellent,

[ooches alfeet Tocal eattle as well ‘
when the cattle return from

as the imlmrted eattle aml

have ta he picked ofl every evening
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orazing.  Mr. Stewart tested the efteet of Crude il Enulsion
diluted to the ordinary strength on leeches by applyving o
sprinkling to a number which were purposely collected. They
died at onee.

My, Stewart says that work cattle in Assam. both mported
and indigenous, sutfer greatly from soresc the hritating cause
being partieular thes.  The sores are =ltuated heneath the <l
of the hunip and above the point of the <honlder Dlade. Donb
less, the action of the neek voke at work, ageravated by the
persistent attentions ot these fies, keeps the sores open !
they eventually become hard lamps with decp sore ek
Mr. Stewart found that the sores were effietively curad by soften-
ing with vaseline and washing out with diluted Crude Oil Emul-
sion applied rather more frequently than was neeessary for the rest
Hf‘ t]'w, ])“‘l,\" Th(: SOPes SO0l lh~u]t~<| llll H:l!lll‘n”}‘ (']Iil‘”.\' |H'f';|11\4‘
the flies were keptawav,  Mr. Stewart thinks that this treatimen
would be of great advantage to the ordinaey Assane caltivato
If brought to his notice and placed within his reach and also
for the bullocks, some of them with chastly ~ores. which
work onthe transport serviee, such as from Gauhati to
Shillon.

Mr. Stewart further says that the cheapest and ot
ceonomical way to spray an animal is to use a st} hrush or
broom made of thatehing wrass.  The stalks should he <o il
m abundle that the blades ar leaves of the arass all Jie evenly
together. The blades should now be doabled back over th
stalks and bownd with the stalks for o length of sivinehes te
form the handle of the Lroons. The blades should then e cur
through at & point where they were doubled back. This wives
a small broom with six inches of handle and <ix or vight inehes
of Stfl brush. Tt has been found very effietive in <hakine

=

the cmulsion  all over the animal.  After sprinkling, th
coat xhould be well rubbed, in every part with o wisp of
straw.

One-half pint of Crude Qi1 Emnulsion rubbod up i kerosine

oil tin of water uives the correct strength of mixture,
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..
Fairly Lavge hullocks at Pusa were fi require o
re found to require cacl

approximately the fullowing amounts according to the method

My, Stewart < gre- Ipnsh 1 pint
A spraver 1j
Roabbed with a eloth 13

with My, StewiotUs inethod aad s halt ac pint o enalsion per
Pondton tine o warers o cadlon dim of emmlsion would make
:‘,'_’Ug:\Hw\\»uf e, wnwllgh forr ”l’l'“"\ill'“t“].\' 18 hulloeks
o he treatod onee aowreek for v The vearly cost for one
Lalloek work= o ot abont Tonpe s, the dram of omalsion
costin R 6 e Calens, 1o Bomdew, B
WoELf-sINKING  FIXPERIMENTS 1N Bravaxacai—Lxperiments
i Do wells on theJapanese sy=tenewere commenced 1n 1905
i the Bhavimaer St Kathinwar, Bombay Presideney. In
A dive trials horings were made with the assistance of a Japanese
exprert woll sinleer who had Dis fmplements pade Jovallve Tt was
founed that the horing mplenent ek at aeertain depth and
conld not he taken out The depth renched nane case was 110
fret. The hovine wis abandoned n each rrial before water was
fornd. Tt ix veported that Gl was at least partly due to the
ditheulty of making the Japanese oxpert and the labourers under-
il cieh ather, The mml

B 5aln-to-11, The expenditure imvolved  was  therefore

cost of the horings amounted 1o

considerable, and I\l'u“.lM\' Lotter sl cheaper results eonld have
B obtained by ordinary hormg applianees. - Lorror)

‘

Preioisyan Fxeekpieses o wirk Jure oy rEE S Mabrax

Pigstppxey, o qecordaner with the reconimendations of the

Board ot Aereieultnre, <-\pm'm1x‘m,\ with l'iong:l\ Jute ((‘m'vhnms)

were made daring 10a at the Sunalkota Station m the Madras

Prosidency with a view o test the suitability of the Godavar
Dilta for the erop, This first trial was not suceessful. A the
result, of |~\'[)u|'i4\1n-v, hetter v

wade i 1906, The results in

auvements for another trial were

1H06 were S0 cheouraging that
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more extensive experiments have heen arvanged for i the deley
and othor arcas. The enguiry will form adefinite feature o
Proveamme of work of the Madvas Agrienltural Department,
The tibre obtained from the jute averaged 7 foct in lengt ),
and was valued |)_\' Messi<o Ralli Brothers, Calentta, ar Re o
50 per muannd of solbs Tl value of onttien was R <) P
acre. It ix n‘X]n-t'lwl th-t mueh Loy '\‘iwlila will he obtained s
the local officers ;flin r\'}lt'lil‘nw‘ n ii“l!‘)'llbiHiH; how Lo 1
Bengal methods of enltivation <hould T moditied too snit Lol

conditions in Madvas (oo

GRoOUNDNUT  Exprrieyys av tne Cvrrac g Exerrimsien s N
oy, - Leatlet Noo 2ol oy, inlllli\!u(l }.'\ the DBeneal ]"'I'lel
ment of Acriewdture, deserthos the rosalts of the experinens
with wroundune C Ll by dirine the past 1w seisons
at the Cuttaek Fxperioent St Teoadee deseribos e
methods of enltivation, tratnent o0 the crope mode and i
Of hn}‘\'«f.\l”ill'_:‘. [ KEN Tllw '!iil]\ Wers nude on proot >:l||lI_\‘ i
\\'hit'}l 1\ ll)l\l!i!;t”l* I‘HI‘ Hiost uiiul‘ «'\'u||~. T|\" I'A'\UII\ Wl
S;\Yi.’\f‘:wtul“\'. The _\'in chiniod was 200 meainds P e i
1205 and 16 mannds i Tsons Naon peaddy or jate Tond i e
<nitable for ‘_"I'HHH‘IHHI, Tl trop will RS EEAN well on frialle ~Il]Hi‘\

Loam soil= 11" cultivated aond mseeieed sufficiente, (oo

Crror vire v axn Cirones Coavasy - Iy 1901 the Direens
of the: Botanic Garvdens, Svdnoy, Toonoht 1o the notiee of the
Government of: Indise some of thie advantages of the viriety o
arass (huris vivgatic sw o known as Bhodes srsess which b
been introdueed with suecess into New Sourh Wales from Souti
Africa. The crss wis sid to be waitable Tor cold soils witn
Heht anfall. A sl quantity o seed ol this orase and o
Chlovis Gl was obaed i 1906 from the Minister
Agricultre, Picternevitzhivg, Natad Both kinds were i
at Pusa. The <eed was <own carly i September on Tand which

was \\5(7“ 1!!'("!:\!"’(' ;lHll ih j_{uuil wnl]t“linn_ |‘:;u-l] ](i]ul Wils ;|”4|\\“1
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o seed and o owas ent ar e iddle of November, Chlnris
viraata ‘\"u'](}wl tsulhs of weed and Tnathe, of hav per acre,
while the viehb ol Chloris Gavina was 3 4520 send :l'llil 2 17&1hs,
hay.  The plants stood respectively 2 ad 2ft high [Seven
<ll(‘)l'i<'.~' of Chloris are deseribed i Pradn’< Beneal P];mts;” and
Chlovis virgata sosanl to e found o iost of the provinces. |
The seed now o ostock s mitended tor more extensive trials at
Pusacand for disteibation o0 el extent in erder that the
ceononie vidue of these srisses for oraging and for hav may he
niove definitely determneed weder vieving eonditions of soil and

climate, ote = (1 Surarek)

Dipsrevonos or Bars oy Rars, <The artention of several
offiecrs i the Departnrent of Xevieddtee o0 Dudins has recently
heen distwn to s preprnstion known as > Ratin “ior the destruetion
ob rats and miees This prepasainns made I the - Ratin ™ Com-
iy, Lt of Copenligen, Tris said v be of o bacterial nataee
i may be ohtained i fgnid o salid fone Teis highly reeom-
mended T the German Mintster of - Novienhtare, Special tosts
Bave Bevn cirted o the ]I:lvlwliwlu:‘in':l] laboratories and on a
mmber of farms, by the Chanber of Avvienltwre for the
Provinee of Savony, The vesalts are 1’1\1m1'1w1 to have heen
hivhlyv satisfictory, The substanee i<osaid o be quite harmless
1o domestic aninnds,

[ view of the enormens damage which iesome distriets is
peviodieal v done Ty rats 1o Ldian crops. this preparation 18
well worth o teial. i nnderstood that - Ratin 7 3s being
teated i the Tihoratory andan the feld by e Civil Veterinavy
I)‘.!,;”-[,,,,A“L The Landon Ctier of the Company s at 17

Cracechureh Streer, Fo O (O Brraenen)

3 Cxperiinents o Cinoeudi-
Som, Txocrnaitox v Dxprios Pxperinentsen am :

tion of Behar soils with cultares of the indigo nodule bacteria

prepared according to the method of D Moore ot the United

States Departiment of Agrienlture have shown that absolutely
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no benefit Is to be derived from the application.  Both th,

Sumattana and Java varieties of” indigo were tested and a Vatlety

of methods of z\l)i,»liwltiun tried. hut in every case the result was

el The explanation s clear that Behar soils are sufticiently ]

provided with the necessary organisms, and that these organisi.

are nas active a condition as can be obtained by artiticial eultor.
(€. BEraraein.)

e

AN ovsrer arrackg e Girare Vivee One of the few Know
insect eieintes of the crape i Indiac is acsniadl beetle (Secdodin,
strigioo/lic Motsh of o dnll wendy blaek colome winly il
‘,ll’()lll}' retlections. This beetle s foantliar 1o UTAPE-ITOWEES
Western and Southern India o1t destrovs the tender <hoots el
buds, working a considerable amount of havoe in the pruted vines
(Plate XXIN—Fie< 5 and 6. the datter the matweal sizey. My
P, Kemvtk;n; S\lln-l’illt-’lu|('I|t. Empn-,\.\ (3:«1‘«|vn.~. |’1mn;l. Hits
sent the tollowing deseription of the method naed I cultivitors
check thix pest. The fizures are from his drawings, and we T
added an enbiroed fivure of the beetle and its outline watural <ize:

» Contrivance made by vine arowers at Nasik to ot
insoets on grape vines,”

 Dry sheaths of the plantain (Figo 1) e torn ineo shreds ani
made into little bundles about 6 to 9 inches lone Oue end of
the bundle 15 tied firm while the ather is kept Toose, Tt is thus
made mto the form of a tassel (Fie 21 Sueh fisscls ae placd
on- the pruned ends (Fies 3y ofF the vines i the evenmg ax tHa
huedx beain to swell and shoot forth, The inserts adter romnine
about by day find a suug vesort dwring the cold nights in thes
tassels (Fig. 1), In the moring, however, they tind themselves
a bae or basket being s<haken into it from their resort byt
cultivator”— (H. M. Lerroy,)

"
x *

Tue Groesoyer Lesvsnser. The  most mpurious insce!
enemy of the groandnat in Tndin is the leafominer (clriereennnyors
nerteri M(:}'!‘), known i South Todie s the *Surul lnl(‘lrif

Th N H . i
This crop pest is appearing on grounduut wherever grown i the
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1,208, 1 CONTEIVANCE To CATCH INSECT OX GRAPE VINES,

5, B, SeFLODONT A STRIGICOLLLS,
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Madras Presidency. The cultivation of aroundiut ix extensive
i some distriets of Madras and s spreading.

The Teafeminer s w very amall caterpillar which hatches
from s tiny egg Ldd on the deats on hatehing, it eats into the
tisstie of the leaf and mines within, causing an ireecular bloteh
which twrns hrown @ the atfeeted eat withers and falls off if badly
attacked 1 the fall grown Lovic cmerges, welbs the leat up or jnh;s
two leatlets tooether with =lk and pupites there ina lyht sitken
cornon. A very smadl dark moth then emerees and Jays eggs.
The whole Tife evele s abont one month, and the hrm,ul; sucm@l
ane wnother throushout the vear,

The pest is meost easily recociized by s work. w hadly
Wheeted field tming brown as i fire bad passod throngh and burm
e plntss B bad s the Josses are sdd ton Beovery heavy,
This prest st g i swider imnge. s cronndnut cultivation i
extended, wntess specinl precautions are taken. Cooundnut s so
profitablie that taking oo ol aaned Baud vers together, the caltivator
e atrd 1o nedeet e peste Profies wonld b cousiderably
Tavwer it the pest wis checked atan carly stage, Usially the
cultivior ket Titele or noeffort to proteet his crop, Thix leat-
winer has wot vet been identitied north of Bellary, Groundma
wits wrown for e first time st the Hagars Farmem Bellary
190607, and e prst wits fornd on the frst erop.

Thix pest ix now under fvestivation i Meubras and o full
accotnt will T dsstied indie votipse. This enuivy will possibly
Ll to veconumendations egardig efficient practical vemedies,
Veantime 1 advise that (4) the appearaned of the inseet i new
places <hould be Keenly Tooked for, (4) such appearanee <hould be

promptly reported G e i order that vigorous methods may b

ekl :l«lnptml to prevent the pest sprea |
already established, serions

fing ina new distriet,

[n districts where the pest i~

. coy i removing affeeted
damage can lu‘pt‘t‘\'l‘ll[«‘(‘ by continunl vave i vemoving atie

Teaves and burping them amd by the use of trap crops and tap

lights, A teap erop may Do stevesstully axed whon oeal conditions
The woth comes peadity at night to

have been fully studied. ‘ ‘
‘ 1t is as yet doubttul

the Herht and can be eapt ared in abundancee.
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how far the suggested weans will cheek the pest when firmly
established.  They will be usetal when ir tivat appears,

The pest i= not bad i every season aml s checked lJ}' i
Hymenopterous pavasite ; hut shoubd the mseet be introduced 1
new locality without its parasite, the effects may be serious [y
South Arveor (Madras) one of the diticultios consist= in the the
that there is always groundnut growine, cither imvieated or ey
fed : consequently there i no scason when the pest has no food
plant and it multiphies theonghout the vear, —H M Lerroy )

Tue Poraro Mot — A enquive i iy progress in the
Bombay Presideney into the prevalenee ol disteilition of o
pest of the potato plant. This pest s the notorions Potato
moth (LPhthorcu e opeecsde Bl formerly known as Litr sodeidiog -
it occurs in Southern Ewropes Mlevrin snd Austradin and s
known to be a .\(:l‘iUU\‘I'\' llw.~ll'll('ti\'1~ Thaeet There is reison to
believe that this pest was itrodueed o ITndia with Furepean
seed potatoes some vears aco. 1t Bves in the. potito tubers and
is readily carvicd long distanees i e, The moth is o sl
brownish awmsecte o little over halt an ineh neross e expanded
wings. It can ondy vasily be vecosnizd by domparison with o
full t!,-(,']mi('zt]'llr-,\'('i‘iptil»!1.

Tt i possible that cortaim measures may provent the spread
of the pest from the districts i which it i< now prevadent.
Caltivators in any part of India should, however, e very
Aautions i hmporting seed Potatues becanse this pest has don
immense damage i other parts of the slob.

The object of present enquiries s to aseertain exaetly
which districts of Tndia the pest cecurs and whether it can I
eradicated. Tt may or may not be contined to particulr i
tricts in Western India. If it i hot now present woothe
potato-growing  districts in - India, it will probably make 1ts
appearance 1t seed potatoes are imported without proper precat
tions. Fumigation and other treatinent, on lines which will
be minately deseribed by me on application, should be adopted.
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[f thix pest appears i e localite, fnnnediate information

should besent to me Iy i probable thar yenadial measures

can he reconmendid,

This pest has Deen it aad by Entomolagists in- Europe

and - Aunstrading and we onrae 1, fllnwing infornmation fron the

Aceotnt j,"i\‘¢']| |>'\' Frone N
of Vietoria,” Paot 1

The voos se Tl byt oth on the voune shoots of the
plant s the enterpillirs we < e thev hinteh, e

Tk bk of Destraetivie Tnsects

into the root-
stock e deseond il ey vl w tiler, i which thiev lLive,
making vallovies thaonc o i 0 e

~ When tfull erown.
the eagerpilln olowo ok, cobioy with sk and s to the

chrvsalis o which e ol cneaooe When the tuhers are

not vewr the sartee and o P rbe coverad the caterpillar does
pot Gk then T conbe s e 1 0ot e rootostocks stelns
ab ]!l:llll at add cowe 1l st ol e <ol

B addition o ek i potato plant while urowing,
the pest ek the e witeor oy e due and 1 thus able

T pitss vonn one Crebe st e Ui et e the stored seed potit-
Tones,

Tis ot an prewnr poasibl oo nvesiionte adl the areas where
! !

potators e wrow s o v draow ariention to the iseet i order

tocive tineely nedie T thos, veortiendir v Tnterested ¢ HL AL

Lernov.s

T Bore wory Pansere Toconsequenee o the vesults
chtaimed Tast vesr i establishing the Bollworm parasite in
1he Punjal, lml\m ot parasites b been sent to Sind and again
to the I’unjnh_ In afl 1o hoves have been sent to cach area and
these should e suftivient o thorouchly establish the parasite
and vestore wature’s remedy againat chis pest. The action which
his been taken will, it is hoped, help i producing normal or very

: Q! ;
el finproved conditions i the Punjaly and that the Sind L‘IV')})
will he e Tess dhomazed than 10 was last vear The usetul
cleet of the prsisite, as it becones nore fully established, will

of course be progressive. —(H. M. Lgrray.)
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Ispico Seen Sereerioy. ~The improvement of ProCesses
in manufaeturing indigo has veceived a0 great deal of attentio
by specialists and others tor many years.  Little has vet, however,
been done to improve the plant by election. The Behar Plangos
Association have recently appointed an Feonomice Botanist, .
will have great scope for usetul work in svstematic tivld selectio
and in watching the vesults of cross-fertilization,  The superiority
ot the Java variety under very varving conditions of soil
climate is now very cenerally recognized. There s little douln
that itx cultivation could. with advantage, e creaty extended
i Indiac My Berotheil i his Report of the Ineicn Reccarehs
Station, Sirscabic 190607 howevir, <tates theg e St
plant can be crown in Belar an ecertain elsses of oil whicli aom
Illl.\llil;lh]w for Il|<~ -[:l\';l \:tl‘iw('\i Th Hl'i“ll-‘ll"\’ franl Cropis cpeny
from Swuatrana or Javi sewd produce plants of oreat NINTHRS
of types The tirst <tep towards real HProvelnent s to jsolat:
tpe s‘[)&,‘(‘i]]ll:lh Al sul;swim'n.‘]‘\‘tll-tl'l'nlinv the ceonomie vithee
of cach,  As the cconomic valie of a poe tvpe depends upon
feaf pereentage and indicorin content, it s clear that the ficld
work of R l‘:r'nlll)lnic ];H[.‘lllisl should e lose touch with
chemteal Tabortary fuvestizntions. The Hnportanee ol
enquiry of this sart and the value of Wtihare results o the indico
CPOWEr Gt by guestioned. Mo derwtheill inoretiorrine 1o
wrzent weed of seloetion work on the Stmatrana plant, states thie
preliminary step has been taken by crowing and exunining the
diftferent sub-variotios isoluted lx‘\' My Leake w0 tyu Tl

followineg vesults were obtained « -

Multan

Sskeker S
Hixanr

tohitak
Dlioeway o
Mevrnt

Delhi
Muzatfareah
Dera Gazi Khan
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The Laboratory investigation indicated that the Multan type
wis the most desirable to establish, but in the field this type was
Josx vigorous i growth than any of the whole series. The best
plants were grown frone Delln and Meerut seed.  Hissar and
Rohtak plants were of poor growth and showed a tendency to early
fowering, which s anwndoubted disadvantage. 1t s consider-
atjons such as those above referred 1o and the practical experience
gained by close observation whicle will influence an- Econoniie
But;mist i his <clections. His work will not benefit the indigo
plnter wntl the seed of type-phnts, produees tirst on experi-
wental plots and then on Targer demgonstration arens plants which
are absolutely true 1o variety. Meantime the Behar Indigo
Planters” Association have estiblished seed farms, A note issued
recentlv by the Sivseah Committee shows that the first crop
af J:l\“il ~eed realized Rsoo1o per waand whieh, owing to an
anfavourable senson, was Tess than the cost of production.  For
cowings I 908 members of the Assoctation will be charged
R 13 per maund. The Conmmitter pomts out th.z\t they have
sained experience i the methods of seed cultivation and have
‘nwn ;\H\- T4y ~OW (hu‘ ;\u‘ul'i;ltirm st‘(‘lif}\l']]]‘ \\'it]l selected ,\'P,Pd.
The indigo planters <hontld ;(pplw'i;ltv this work, l\ut' the term
wtveted secd s ed 1s only comparative and In o ense aceurate.
There is no indico seed obtainable in Indiaona commercial scale
which et produce acrop with all the plants true to \;m'let(\'.
atel therefore siteh seed <honld not e aceurately described as
“Selected."—(Enrror.)

Grepx Maverive, —tireen anuring % 1)I'=1(‘Ti.>‘6d in Ilm’n,\'
puts of Indin, but there seems o lw‘ room for extension
especially in those regions where the |';?mfzﬂ| 1= suffictent %m‘
erowing a cold weather as well as & l‘:uus.m’np, Last ldl[']s
at Pusa a tield of about 40 acves, which had .|ust. !,)eexx broken in
from jungle and which was i very poor cnndltmn..\\'ns sm\:n
with Seaed (Crotolarin Jieen) which was p]nughed' llllt’it'ﬂ:\‘ m
September. This was followed by oats as a cold weather crop,

) . AT - : Orag
Mo ather mannre beine 3\})}‘11“1- The crop .‘le]de‘j an ave a\‘-’e
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of 25 maunds of grain per acre, and this notwithstanding thg
no rain fell from some weeks betore the erop was sown il
after it was in ear. Green manuring is not expensive —it s
considerably cheaper than a wains fallow —and it is easy.  The
chief’ precaution to observe is to plough the crop well inand 1,
congolidate the =urface afterwards to prevent loss of moisture,
(E. SHE:reg.

¥
- -

Axturax, —In connection with enquiries made by the Fng.
lish Board of Agriculture into the outhreaks of anthrax amonast
ammals i Great Britain, it was suguested that infection was
possibly introduced by oileake or oilsceds imported from India
The suspicion was indaced because eertain attected animals had
been given Bombay cotton eake as part of the daily ration. i
order to investigate the matter, the Secretary of State, advised
by the English Board of Agriculture, asked the Government of
India to institute enquiries. The information collected in Tudia
goes to show that in threshing oilseeds under the feet of hullocks
there is risk of contamination to i cortain extent. The  oilseeds
exported from India are, when expressed for ol i Kurepean
countries, first cround into coarse particles. The *meats
thus produced are then subjected to a high temperature by
superheated steam in order to open the ol cells and allow e
extraction of oil. It iy helieved that such heat will destroy any
possible source of anthrax infection,

The feeding of Tndian oilseeds as such to cattle in Europe
may be a source of infection, but it is hard to understand why
Indian agricultural produce should be viewed with special suspi
clon.  Inany ease cotton seed cake made in England from Indian
cotton secd is a most unlikely source of infection. —(Ebrrok.)

«
L

" | 3 e .

Trin - Acricenreran, Siow a1 Oxcork (Mapras). T
Third Annual - Agricultural Show  was opened on the 2rth
Al A) " ‘
February Lust, and extended over three days, The Show wis an

unqualified success, and keen interest in it was evidently tahen



NOTES, 299

by the native gentlemen whe constitute part of the |
committee,

ocal

Ongole s considered w anita), centre for an annual show as

s i the centre of wond il brecding trer and s also on
the vailway. The veports conneted witl, this vear’s <how indicate
e decided ternis—(a) that . Ongole hreed of cattle has more
i ac local veputation = oy g thepe i o demand for these
cattle from other Pt~ ot Tudia and fjon, abroad ; {¢) that to
sutisty these demeaonds in fuim. vears, strenuous efforts should be
meule to wmaintain the parite, and, i possible, to fprove the
breed.

The commercial resalts of the <how in the cattle xectlon
were encowrnging, - Catde t the value of Re, 15,000 were sold,
The veport gives, however, a note of warning to breeders because
the sales would have been mueh arater bur for the high prices
detmanded. There i< it o prices obtainable. At the same
thie owlers ~hould e t'wll;'l‘:ltll];\[(*tl Nt lic't'}»illg thielr best oattle,
sve it tempting offers e mades The breed will deteriovate if
the bext Drevding cantle o copoeted from the distriet. The
measurements of the bulls, which carried off the 1st and 2nd
prizes;are uncommon for Indian cattle. Fach bull vas well over
five feet in height belind the oy and well over seven feet in
;i)’t}l.

123 animals were exhibied. T compavison with former
shows, cows mnd heiters were hetter represented  than work
Inllocks and Idls. There were inercased entries in the classes
(o huffidoes and sheep. The sheep had good tlecees,

Prizes were offered for animals fed sololy on priekly pear, but
though the usefulness of this fodder las been proved 1n famine
times, it is a doubttul poliey to encourage teeding eattle on such
stuff ovdinarity.  The specimens of - cattle which were ..s?ho\\‘u
did not indieate that prickly pear contained mueh nutrviment,
Cattle breeders would be well advised to give more attention to
storing nutritions fodder in time of plenty and thus Ob\‘i"‘t‘o t_h“
Necessity of using poor substitutes when the pineh of famine

Comes,
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Some other features of the show are specially notewort)y,
iz, (@) the delivery of lectures on agrienltural subjects © ()
demonstrations showing the practical utility of particular agrien.
tural implements: (¢) the exhibition of blankets and carpets
made from the wool of Madras sheep.

It 1s sun'«;ested that if locul sheep l)l'(‘l?(l(‘]'.\' would show ROIHe

e

enterprise in breeding sheep with white wool ot cood quality,
local industry in blanket  and earpet making  night achiev.
commercial importance.  White wool cane o course, he dyed 10
any desired colour.—(Eprrok.)

.
LY

Reriven Svasr.— Do Lebmann, the Agricwltaral Chenist 1o
the Government of Mysore, sent to the Tnspeetor-General ol
Agricultwre in Indin a0 sample of light-coloured  elean sug
of guod grain with the following note = At Cawnpore this
vear we saw the Hadi process of sugaronakine, Towas e
prised at the light colowr of the refined suwar. We were toll
that that could not be produced if Hime were used. T strongly
advocate liming to neatrality. That is condenmed by nearly
everyone in India beeause it is said to vive such a very dark
sugar. [ should Tike to undermine thar general impression, |
am =sending vou a little siniple of sugar made here this Ve
The juice was Himed to =light alkalinity  (that s, very slightly
overlimed).  Red litmus turned taintly blue when put into the
lmed juice.  The juice was boiled down in an ordinary iy
country sugar pan and centrifugalled inoa small laboratory
centrifugal machine intended for all sorts of conditions of work”

—(Ebrror.)



LITERATURE.

Tue Fisre Avor. By M. Havrerecmne, (Article in the Bulle
tin Keonomique of Inda-China, July 1906, No. 54)

Ix 1904 M. Haatefeuille was commissioned hy the French
Ciovernnnnt to investigate the questi nof jutroducing the Fibre
Aloe on s commereial seale it Freneh Tudo-China. During
the investigation M. Hautefeuille visited British India, 11 order
to see for himself the existing plantations. His - conelusions,
containing =otne usitul eneril intormation about  this plant,
are aiven i an artiche published the Bulletin Economique of
Indo-Chimna.

The anthor seseribes his visits to the agave plantations in
Tndia.  He eriticizes very shm'pll\' the attenipes to extract fibre
profitably from agaves planted along (e railwavs,  He considers
that the industry cannot be profitable wnless revtlar plantations
are formed in wnup:u-i hloeks.

There oxist in India, aceording to the anthor, only two planta-
tons of importaner, One i that of Dro Siiter. at Powai, near
Bowbay, and the other at Dawrachesra, i Assam, under the
”,;.,mg,t,,“,.,,( of Mr. Janes Hunter. The author's m'itm‘sn‘]s of
te Powai plantation are full of interest. The NH.II})IGS of hln“o.
which he had seen in [-]umlw trom this ll]unt:l’[lnll. were t)t a
very hig_{h ¢|ll:l]it}'. They were I-(\]mrh'd to he extll'zicted trom
VL Hautefeuille wished. therefore. to see
wee fibwe of such merit. He

Ayare anmiericant,
whether this species peally did prod . . i
found  that the plants at Powai were of several species. .bome
were cortainly sisal agaves, and - the author holds that it 1z not

. : need the superior samples
certain that  Adgaree  aqmericdad ]H"lll\‘\‘l ( | 3

s L) J ) -1
of fibre above referred o, Speaki S :
o more uniformity mn the soils

no of the lnl:mmtion generally,

e considers that there should h
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the situation, the cultivation. and the species of agaves culti.
vated. The climate with a very dry period followed by a very
wet one is trying to the plants, especially those growing in the
valley bottoms : the soil is in places thin and light with a rocky
subsoil and in other places of a elay consisteney : some plants are
grown under shade, others in the open: the plants vary in awe,
and the produce does not keep the extracting machine runuing
regularly.

Of the plntation at Dauracherra, M. Hautefeuille is alile
to speak more highly in regard to its managenient, but he consid.
ers that the climate of Assam is not quite <uitable for profitable
work.  The agaves in growth compared unfavourably with those
in the plantations of Yueatan,  He noted the splendid devel
opment of some 12 vears old fourcrovas, which requive a far
more humid climate than the tue agave, and he thinks it
prabable that the eunltivation of Fowperaya glganten might e
more })ruﬁt;lh](' than that of Ay sisilann in Assam.

A visit was paid to Tivhoot, where Mr, Hill and Mr, Coventry
had each, side by side, plutations of agave and ramie. Thoush
the appearance of the country at the time was one of extreme
drought, vet there was in reality no laek of moisture. The planta
tions of agave were not looking healthy,

The author believes that in no part of Indic does oo
americaps produce fibve of better quality than that of yse
stslana, and he farther states that when D, Suter, in the Jow o
A Agricnlture: Tropicale of Januarv 1902, aftirmed this superior
ity, contrary to the assertions of Profissor Warbmre, of Berln,
the value of the npinim: Wi llm‘vlinhh-Y Beciuse it was based on
wrong nomenelatire of speeies,

M. Hautefeuille states that he ~aw no really thriving ngoo
Plantations inany prrt of India. He believes that existing planti
tions have heen established under anfavonrahle conditions !
soil, climate, ete,  He suggests that the Ayere rigide might be
stiecessfully tried in the rocky clevations of Southern Peninsuli
India and in cortain waste portions of the Punjab and Rajputan:t.

He considers that the cultivation is dittiendt and requires for sue
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coss special knowledge,  He, accordingly, indicates the lmes on
which an experimental plantition should proceed.  He deals with
the exsential - chavacteristios of elimate and soil and the choice of
variety.  He then voes on to diseuss fally the methods of culti-
vation and extraction which <hould he adopted, and in conelusion
e cives ux the ceononie <ide of the fuestion, voing somewhat
fully into details of outtinrn, vost of working and value of product,
The author Tavs stress on the fact that there i< the greatest differ-
ener between arowing naderatels ealthye plants under special
conditions and growing plants on a lwge seale for profitable fibre
production. The quality of the tibre, the rate of arowth of each
plant and the period of existenee, are not factors which are con-
sidered when planting for ornamental purposes. The agave is more-
over very paetienlar moits wints: indeed. in Yucatan, the culti-
vators will name asoilat first sight as heing a - Chelem™ soil or
“Sarei” soil, these being the paotieular varieties of awave which
for each =oil are suitable. The varieties of veal ceomomic im-
portance for Tndin ave mentioned. The whole paper may be
resuimnended toany one interested inagave enltivation in India,—

(0 Waoan)

Boptax Insker Peers. By HLOML Lernov, sa. Fks, Fozs.
/m/u rrod ]"'ufum,v/,:f/fx/, [P, (l)l‘inlul;ll the Govt, Centrad
Press. Calentta, toos. Ppoo o0 and 26d - [Hustrations,
Price, Reo 128 ar two shilings)

Astoxa the recent publications of the Agricattural Depart-
ment in Indiac is oo volume entitled = Indian Tniseet Posts ™ by
Ho Maswell Lefrov,  Tperiad Entomologist. — This - work s
divided into four s, In the tirst part, a briet summary s
aiven of familiar facts relating to nseets and inseet lite,  Part I1
deals with the ovigin of inseet pests, preventives and remedies,
These two parts ;ml written in plain words i a connected manner,
and introduce the reader fo the salient facts of Entomology as
apphied to Agrienltare. Technieal terms are not usod.‘ The
substance of  these chapters applies not only to Tudia but

. . w1 1 wsts of the
Wiversallv,  Part TH diseusses the more mportant pests «
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staple crops of India, omitting tea, coffee, rubber and such other
crops vielding  ceonomie products as are more important t
Buropean planters than to ordinary agriculturists,  The author
has, 1 fact, dealt with the injurions insects which atfeet in greatia
degree the material prosperity of the Agriculture of Indi,
The illustrations which are viven will aid the reader to recos
nize important imjurious insects in the field.  Simple vewedies
are recommended. . The information which 1= wiven about the
life-history and habitx. should enable any intelligent persan
check the ravagex of the move destructive species. Part [V
deals with inscets attacking grain and eattle : exhaustive treat
ment is not aimed at. but only such information is given ax should
be familiar to every agriculturist. Beneticial inseers are als
discussed  The more common kinds are illustrated, Lo Appen
dix A. the author ¢ives tables of weights and measures and infor
mation about preparing insecticides and simple applianees, ete. Ty
Appendix B, the methods in se for eolleeting, pinning and setting
insects. are deseribed, with a ~hort acedunt of the best methods of
study and observation.  This is intended for those who may wish
to study fusect pests. or are interested ininseet dife generally.
Mr. Letroy’s book contains 300 pages and over 350 illustra
tions. [t s bound i cloth and ix =old at R 1% ttwo shillines) by
hooksellers in Endia and Furope. Ttis the only work which deals
with the Economic Entonology of any portion of the tropics of the
East. and in a practical way with pests attacking, in the teopieal
East, such important erops as cotton, rice, sugareane, maize, pulses.
aroundnut, oilseeds and fruit. Tt should be tn the hands of cvery
enterprising agriculturist in Tudiaand the Easto Tt s printed and
published by the Government Central Press, Caleutta.—(Epivox i

Tie vsk oF Prickey Pear as Carrng Fonper, (Bulletin No. 1.
Issued by the Central Agrieultiral Commiittee, Madras, and
printed by the Superintendent, Government Pross, Madras
Price, 3 [)ir:.\‘,)

Tue Madras: Departinent of Agriculture has published, in

Bulletin forni. a summiary of experiments carried outin the past.



LITERATURE. 305
with a view to ascertain the value of Prickly Pear as Cattle Fodder,
Vost of the work done in Indin has been carried oud in the
Madrax and Bombay  Presidencies with very conflicting results,
Systematie ivestization, on a <uthiciently larve scale, 1s r?ecessary,
i order to arrive at definite conclusions. Different breeds of
eanttle shonld be dealt with, alsa variows methods of preparing this
foldder for consumption. It is necessary to xettle the question
whetlier thix plant e e satisfactorily fed to all Indian breeds
of cattle as o supplement to other food stufts i thne of famine.
The question has cortainly not yet been settled by sueh infornsa-
ton as i< now on reeard. (1 F.oMae) ‘

Tue TMPROVEMENT oF SUGARUANE BY SELECTION axi Hysrinzaroy.
By Sk Daxier Monris seons. &eoaxn Fo AL Srockpace,
moa (West Indian Bulletn, Vol VI Noo 4 1906,
Pp. 3460 Price, 6 ponee)

Tre West Tndian Bulleting Vol VI Noo 3 of 1905, gives
an instietive aeeount of work done by the Tperial Departient
of Agriculture, West Didies, - the inprovement of Sugarcane
by Selection and - Hybridization. The paper hax heen prepared
Ly Sir Daniel Morris and Mro T Stockdale.  The writers
admit that the great expectations. olice held regarding scedling
cties, have not boen fulfilled. They, however, mention numerots
examples of sueeess, There ix no deubt canes of detinitely
known parentage have been produced which have high ceonomic
vilue as regards (1) disease Tesistnee. (1) Lieavy weight of cane.
and (¢) high sucrose vield.

The pamphlet consists of two sections The first givesa
bistorieal summary of the development of the method of hybrid-
Zing sugareane, The second deseribes work of this class done
m the ehiet (-,\11(~.g\-A;\\'i11g‘ countries. Betore 1887-88, it owas
senerally helieved that sugareane prodaced no fortile seed. About
Hhat time the resevehos of Soltwedel, in Java, and Harrison and
Bovell, in Barbados, showed  that sugareate, at times, did bear
fortile seed. Thix discovery led to systematic work m the West
Indies. and British Guiana is raixing fmproved _rtaces of scudliniv
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canes.  Practical difienlties mn the work of eross-fertilizatioy
arose becausc of the very large number of very minute owers
on each inflorescence.

In 18304, 1t was discevered that some canes did not hear
fertile pnllen. but }n‘n(lll('m] Howers which were otherwise normal.
Seedlings ubtained from the pollenization of such lowers were
necessarily the result of cross-fertilization.

In 1904, Lewton Brain demonstrated how Howers could he
emaselated while =till very vounwe.  This operation vequires
considerable <kill. It has to be done in the ficld on a high
platform. because & good erop of cane s nsuadly 8 teet or more
in height, and under a disseeting nieroscope. Tt s vasv o eross:
fertilize the emasculated flowers, and in recent years thousads of
seedlings have been raised annuadly in many cme-producing coun-
tries,

Mr. Barbor's work in trving to produer new varicties of
cane in Madras = referred tosand it sugaested that the burnine
drv air i India is unsaitable to the sueeessil ratsing of seedling
canes, and that theretore the cultivation of <eleeted Cports” s
a more likely means of obtaining i India improved varieties,
The tevn < sport s applicd to a single cane which ditfers in
eolour and wenerally in other eharacters from the other cnes
which are produced from the same root system,  This varmtion
15 a comparatively common feature in the ficlds of cultivated cane
i India and in other countries. (T F M)

A Note ox e Duke Fiotree Bokek oF Banvcrisray (Bacro
CERA RUBUS). By K P Sersmise, vrs, vas, Frs. Tsperred!
Fovest Zoologist to the ioverimint of fudin (Forest Budletin
No. 10 of 1907 Pp. 7 and Plates 2. Price, annas 7 or 9d.)

Tue Imp(:l'i;l] l)t'[;;n'tlnvm, of an-,str.\' e Indin has l)ulnlis|m|
m Bulletin No. 10, a Note }’}’ Me K. P Htt*l;]ning. on the Dula
Fig-tw(' BH]«CI' 4)f H;tlll("list%lll (/)'Ill'/ucl_‘)‘u )‘ll/m,\'.), H ;IHJQ::HF
that this horer was first. noticed ;\H;u'kill“.[ tig-Arees in 1905 hy
Mr. Turner, the Fxtra Assistant Commissioner of Duki. Tt was
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at first thought that the nseet was identical with the willow tree
horer, but Mr. Stebbing, with the co-operation of Major Kernhall,
Politieal Agent, Loralui Ageney. Baluehistan, has proved this
supposition to he erroncous, and i identified the insect as heinge
the one above-naumed. Tt has been aseertaimed that fow trees &r:
fatadly  injured by thix inscet, hut this i probably due to the fact
that the insects are not yet very numerous, Tflc whole of the
lite-history has not vet been worked out, but M., Stebbing
is able to sugwest a0 few precantionary and remedial lnieasures,
which, if caretully carvied ont, are hoped to be sufficient to keep
the xcet in complete cheek. My Stebbing is of opinion that
this seet exists throughout Baluchistan.- (T F, Mais)

Torsceo Breepive, By A DL Sioawen, ase W W Cosey,
{United States Departinent of Novicultwre, Bureau of Plant
Industry, Bulletin No. 06, pre 7 plates 10 and figs, 14))

Buirens Noo o of the Bureau of Plant Tudustey, recently
published: by the United States: Department of - Aericulture,
desevibes i detail the exhaustive work whieh i being carried
ont by Messe= A D2 Shaneel and W W Cobey on Iiproved
Mithods of Tobaeeo Cualtivation. These two scientists are carry-
e oont a0 most searehing enquiry into all possible means of
im]n'n\'in;_’ the tobaceo plant. One striking faet hrought to light
by these investigations ix that @ change of seed on a large scale
N extremely bad practice, A particular variety may, by change
of environment. not 4\1\1)' lose valuable charaeters but :walirc
widesirable qualities. The Bulletin diseusses minutely the Condiol
which it is possible to exereise over such characters as the number
o suwekers and leaves produced onaplant, the shape, size. vena-
Hon, aromia and burning qualitios of the leatl resistanee to- discase.
saly maturity, ote, Methods of testing the burning quality of
I]lt'lll,'ilr are l:nll\‘ deseribed., Svstems of keeping records for use
i the ield and ‘f'm- permanent referenee are ninately ex!ﬂzuncd.
The Bulletin concludes with a deseription of several \'211(1:}.!?[(‘ new
Varieties of tohaceo which have heen obtained by cross-fertilization,
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The authors, however, have no high appreciation of the valye
of eross-fertilization in improving  a vartety within itself. 1)
first effect being to break up a type. Useful hints en gl
selection of seed arve viven.  The Bulletin is well illnstrated with
10 plates and 14 tigures. (T, F. M)

-
i =

Sciesce 1y Staar Provverios, Ay Ivtrobverion 1o tie Metione
or Chemicat. Covrron. By T Ho Po Herwor, (Publishid
by Norman Rodger. Mtvinchane Englade 1907, Pp.ojos

Tue nl)ject of this book 1= to bring the methods of seivnee
within casy reach of the practical sugar-maker. This endeavou
is amply fulfilled. The author wives i simple Lnruage 4t
account of the chemical processes which take plice durine the
manufacture of sugar. The book deals with more than the
sclentific side ot the subject. Much wseful information of
practical nature is given. Methods of effecting ceonomy in fuel
and generally throughout the whole suwar tactory arve doserilid,
Inan Appendix a list s given of the apparatus neeessary for the
varions methods deseribed mothe text. This book <hould he
daily wse inevery sugar factory that does not cniplov a chemist.

—(T. F. M)

Tre Varivrox oy tHE Comvositios or Mink. By Pror. A Lactrn,
N.SE, ]‘,'ll/u/;ll,'_///, o Erest of Seolland ('n//l’.l/r of Agricultur.
(Bulletin X1 P a2

Tur pamphlet deseribesan mvestization of the above stthjet
conducted with two herds of cows in Seotlnd. The subject
15 of interest to producersand consumers of milk in Tndia and
the pamphlet ix therefore reviewed.  In Great Britain, after
a searching enquiry, the Board  of  Asriculture adopted
definite standard of ricliness of milk, riz 0 ofat 3on per cent.
total solids 115 per cent, It s pretty generatly helievel
that the milk of individual cows and the mixed milk o a
small number of cows, is linble to vy considerably from this
standard . .
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Richmond gives the following s

the AVerage composition
of AL120 samples of milk from the

South of England during

1905
‘ Fat ¥ Total Solids 7
Morning Milk v 3754 12'53
Evening Milk . 391 12:5¢

The variation in composition of milk is due to a number of
causex whieh may be divided into two elasses, w2 ¢ Constant’ and
Treegular”  Constant” cawses of variation are

() Breed
() Period of lactation,

(=) Etfect of the weion of the year.
(r Etfect due to sttaation and elimate,

eregular ecnuses. whicl temld to produce <udden variations
in the composition of the mitk, are -
(a} Sevual exciteient

by Sudden chanzes in the weather.
(b Eftect of midking atvery nnequal fntervals,

In experiments carried out sinee the Board of - Agricaltare
fixed the standand composition for milk, Gilehyist, Bryner-
Jones and Collins at the Armstrong Callege, Neweastle-on-Tyne,
and Crowther, at Leeds Universite, have shown that in a number
ofcases the mixed milk of w whole herd. particularly in the
worning, contained less than the <tindavd percentage of butter-
fat. Dr. Lauder's investigations were intended (¢) to test these
results : (h) to determine whether the tat content of the morning
and evening wilk is largely due to unequal intervals between the
ties of milking : (1 to contivm the view that with properly
hourished aniinals, it is impossible, by feeding, to do more than
effect o temporary  lmprovement in the  quality of  the
nilk.

The results obtained siow that the average quality of the
milk obtained from a herd of cows varies considerably at different
limes of the year.  The fat content was well above the s?amdexrd.
till about the middle of January when o gradual falling-off began:
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the milk, especially that of deep milking cows, remaining rathe
poor in quality till June. The analytieal vesults are as follows -

Morning Evening
Fat, it
Avenige for whole year 315 391
January to April KD 358%

These tigures show that the evening milk was considerahly
richer in butter-fat than the morning milk. The cows were
regularly milked at 6-30 at and 4 v

During August 1906 the milking wax done at 3-30 a and
3-30 par.. thus making equal intervals of 12 hours. The following
tigures show the composition of the milk obtained

Morning 5-30 a.m. Evening 5.30 0y

Far Total Solids Fat 4 Total Sobids

Averave VX 1) 1242 30 1242

Thus by making the intervals hetween milkines equal, the
composition of the morning and «vening wilks brcomes practically
identical.  These results are in agrevment with those obtained
by other observers.

In the experiments to observe the effect o foeding i the
composition of milk, a portion of the herd reevived, in addition
to the common ration. twao pounds of erushed oats amd two pounds
of linseed cake dailv. The averages of the resalts obtained e
given below ; —

AVERAGE 0F UoWs To WHINH 1N RRASKED AVERAGE O} REST OF  cows N
KATION WAS GIVEN, HERID,
Fat Fat
Morning,  Evening. Morning. Fvening.
Before chage 33 368 374 48
After chavge 28] 349 313 £0h
Diterence (—) .. 22 17 26 43

The experiments were carvied out in January and February
when, as shown by both sets of ligures, the quality of the milk
was falling off. The results, which are supported by the-
obtained by Gilcheist and Bryner-Jones and by other observers
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indicate that, with cows aready in good  condition, inereased
feeding does not tend to produce any marked improvement in the
guality of the milk.

In India the ordinary perventage of hutter-fat in cows” milk
i mueh higher thaniu that of Faropean breeds excepting per-
haps the very: bestoft Chiannel Tsland Cattle, hut \';n'i;lti:ns in
quality oceur in Indiac under vioving eircumstances move o less
precisely in the sae way as i Europe,

Attention ix dravwn in the report to the value of systematic
chemteal analysis of milk asa means of selection in ;'orming a
herd of daivy cattle, By selecting the good milkers and breeding
from these, not only the vield hat the quality of the milk of a
herd mey be gradually improved. —(R. S, Fistow.)

Tur Fervestarion or Tea, Pare 110 By Dr. Hakows 11 Maxy,
e, (Published by tie Ludian Tea dssoeiation, (‘alcutta,
1907.)

Tuis pranphlet forms o farther valuable addition to the
author’s previous publications on tie sane subject. During the
pist six years, Dr. Mann hits been more or less continaously study-
mg the fermentation of tew, and witiin thix time we have had no
less that five publications frow his pen dealing witlt the matter

i its various aspects,

Tu the present issue, the <abject is taken up from the point
A which it wax left o The Fermentation of Tea, Part1,
published in ‘\ln'il (a6, and reviewed nooar issae of July 1906.
The enguiry ix now extended o the question of flavour in tea,

and same interesting and valusble observations are made on the

necessity of plentitul deeation of fernenting-rooms and on the
optimuam conditions of fiving.” It has always been held that.
the Havour of tea is due toan assential oil contained in the leat
colls, This oil, which is apparently 2 body of doubttul chemical
composition, s said to be contained 1n !
Manu, =0 smiall indeed that any

very small quantities i

the leaf: nccording to D
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measurement of the amount of the oil, by weighing it diveetly, i
absolutely impossible.”  Under these cireamstances, D Many,
has devised an indireet method for determining its quantity in o
given sample of tea-leaf, on which he bases all his observations oy
the effect of varving conditions during the fermentation process
on the development of the oil. The method, as deseribed, does
not seem altowether bevond eriticism from a chemical standpoint,
but the results obtained by its application to several sanples of
tea seem to comneide remarkably elosely with trade valuations,

The first point, brought out by an applieation of this method
to the studv of the process of manuficture, is that a very sl
proportion of the exsential oil is developed during withering, bar
that immediately the walls of the leaf-eells are broken down by
rolling, a rapid formation ot oil takes place and speedily roaches o
maximum.  The rate of formation deereases during formentation,
and is generally complete after three howrs from: the beginning of
the rolling process.

This suguest< one ol two things: either that the il i
developed by a process of enzyme terinentation which  cannot
rake place until the eell-walls are Lroken down and the interaer
ing bodiex brought into contact, or that the method ot aoalysis
is at fault, and that less oil ix found in the wnrolled loaf solily,
hecause in this condition the unhroken eellwalls prevent the whab
being carried over by distillation.  The latter seems the nore
probable explanation.  The  observation that  no apprecible
increase in rate of formation of the oil takes place with o rise
the temperature at which the formentation is conducted, seens
also to argue against its being fornied during the manufacturing
process and in favour of the apparent merease after volling betog
due to the method of determination. Against this, we have the
fact that an inerease in the quantity of oil apparently does ke
place after ralling, though at a comparatively slow rate,

It is found that an inerease of the period of fermentation.
beyond about (hree hours, leads to s decrense in the favour
giving constituent, and this gives Do Mann an opportunity to
preach again his excellent sermon on the necessity for absojute
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leantiness during tea manufacture, [ ie clearly shown by
experiments, in which antisepties wre used, that this loss of Havour
is due to bacterial action and, sinee the use of antiseptics is
clearly inadinissible I mantacture, the necessity for the only
other alternative to reduee hacterial action o a wininun, absolute
Jeanhness, 1< clearly idiented. Iy following this ohservation of
the decrease of Havour giving constituents after three hours
fermentation to it further logical application, u practical difficulty
arises, Toa former publication: Dr. Mann has shown that, in
order to obtain a leat” capalble of giving a liquor of the best
pungeney and character, four or five hours” termentation at a
tenperature of 75 - onb Foois required. He now  shows  that
anvthing bevond three howrs leads to loss of lavour,  Can these
o requirements be reconeled £ Ino Dree Mann's opinion the
answer s - the negative, and ench planter must face the position
and make up his mid 010 will be more to his advantage to make
for s pungeney, T eten at the expense of’ lavow or for flavour at
the expense of pungenev, etes To put it in the author's words,
“H flavour is the primary consideration. the fermentation should
he s short s possible, consistent with produeing . respectable
iguor it “Hguor ™ is the more important. the fermentation
shoubd bie s Tong s possible qup to 1] hours at any rate).

consisteni with retaiing the nost Savour possible.

Some interesting observations are made on the subject of
theaeration of fermenting-rooms,  Figuees ave given showing that
o avernge, 1 s of termenting teacleat” exhausts the oxygen
lany ane cubice ti:u! ot wir, and the vonelusion i drawn that it i=
Hevessary oo provide for a eonstant supply of fresh airin the
f'n-l‘lnn-nting»mmn, It is Il(linl(‘\{ out. however, that any airso
upplied miust he saturated with meistare, so as to avoid any risk
of premature drving of the leat, and the valuable practical
Siwraestion ix made that a constant supply of - tresh air should be
an” into the roony over wet cloth or Kouskhous, '

The last subject diseussed is that of » ﬁring."‘ In llus previous
vport, Dr. Mann has shown the importanee of vapid .fn'mg by
tracing the great losses of soluble matter and taumin \\'Ll‘loh result

1
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if anything like “stewing” of the leaf takes place.  He now
shows that, from the point of view of Havour, rapid firing is cqualiy
desirable, since there ix a marked deterioration it the leat” is kept
at an elevated temperature i a moist condition,  Rapid fiving cay

be attained in two wavs:- (i) hy working al a high temperature;

(M) by having a strone induced dranght. The former wethod i
shown to be madmissible when tavour 1s a prime consideration,
and the use of machines with strony dravehts, or of a Juw
number of machines, =0 that firing takes place vapidly at a cone
paratively low temperature, is recommicnded. - (U Brrarugin,)

Report oy  Experivexts iy Poseixe wirn O Exaives a
Ceyxtrirvoal Powrs oy 1905060 Dy Avrren Cuarrekins

(Printed by the Superintendent. Government Pross, Madras, 1vo7,
Pp. 26, Figs. %)

Mk, Caarrerrox. Dircetor of  Industridd and Teelieal
Enquiries in Madrax, has published a veport for 1903-06 of his
experiments in pumping water with oil-engines and centrifugal
pumps.  Thereport is illustrated with many insteaetive diagrane.
and gives valuable infornation bured on the results of elaborat
experiments. It cwbodies information v regard o (1)t
actual cost of raising water under diferent conditions; (2) the
amount of irrigation water required ander varving conditions i
regards erop, <oil and vaintadl: (3) the wdvintage of employving
small oilengines and pumps tor the irrigation of intensiv
cultivation such as that of garden erops on small arcas © (4) the
quantity of water available for Litt irvigation throughout t
year froni various sources of supply, such as wells, open rivers,
tanks and natural Takes; (5) the distribution of undergroan!
water in various parts of the Presideney and practical means of
making larger use of it than at present: (6) the officieney o
different oil-engines and centrifugal pumps, the practical method-
and the precautions to be taken in using them @ and (7) the
general arvangement of installations,
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The report, like Mr. Chatterton’s work in general, is
thorough, and cannot be briefly swmmnarized without the omission
of points of great practical vadue. It uecessarily appeals more
to those who have some techuical knowledge of an engineer’s
work than to the ordinary reader.  An educated capitalist can
atilize the report to hi< advantage 5 an ordinary cultivator would
aain very little advantage from even a free and easy vernacular
translation without numerous explanations in very simple lan-
cuage,

In vavious parts of India fudensice cultivation is practised
with extraordinary suceess. For suzh cultivation in many places,
expensive well irrigation is used with great advantage for such
erops as sugareitne, tobaeeo, ginger, turmerie, and many more
whieh it is unneeessary to particlarize.  These crops are
revularly rotated and are taken in vapid succession.  The land
is continuoushy oceupied. and well rrigation by bullocks and the
ordinary leather hag water-lift - costs well over Rs. 100 per
aere per annum, I there s asufficient spring of water in a
well in ordinary seasons to justify the use of an oil-engine
and  pumpe M Chatterton's  figures clearly indicate that
theve will be great veonomy i thelr uase. Any intelligent
reader can determine from the report the conditions under which
oil-eneine and centrifugal pump can be economically used for
the purposes of irrigation. My, Chatterton points out that
experience has shown that it s not necessary to employ expensive
men to drive these engines. They wark fairly satistactorily in the
linds of Native drivers on wages of Rs. 10 to 13 per month,
provided the drivers implicitly earey out the instructions given to
them and caretully attend to lubricition and the tightening of
nuts and bolts that may aceidentally heeome slack,

For estimating the vost of l)mnping water under goo.d .\\'ork-’
iy conditions, Mr. Chatterton tikes an installation consisting of
W71 HL-P oil-engine and a 47 pump with & maximuta Jift of 2.5 ft.
This plant will raise 18,000 gallons of water 'por }10.111'. provided
there 1w sufficient water available for 12 lours rumning per day.

: s Jtion. interest. depreciation, mainten-
[ncluding charges tor installation, interest, depreciation,
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ance and repairs, the working expenses are cstimated as

follows :—
Per day.

1. Liguid fuel, 9 gallons @ 3 as. per gallon <. Re 1-11.0
2. Driver @ Rs. 15 per mensem vy 02 B0
3. Lamp and lubricating oil, waste and stores W 0- R0
4. Interest and depreciation 10 per cent. | I T

Maintenance and repairs 5 per cent. !

Total ... Rs 3-15-0

This gives a total cost of working of Rs. 3150 or Rs
per day.  The cost tncereases as the mumber of daysin the year,
during which the engine is not worked. inerewes. Assuming
that the engine works for only 200 ays i the vear, the daily
cost of working comes to Rs. 3-10-0.

I have repeatedly tested the amount of water which is
ordinarily litted per hour by means of the ovdinary leather Tag
worked by bullocks. It the depth of water is about 2i feen
the amount discharged does not usually exceed 1,500 gallons per
hour or fxth of Mr. Chatterton’s figures. The daily eost ot
manual and  bullock-power at ordinary hiring rates eomes to 12
annas or aboul the one-sixth of My, Chatterton’s maximun
estimate.~ (Eprror)

. .

WELL-waTERs FroM THE HaosraMavr, Arasis. By Davio Hoorki,
r.ex (Journal of the Asiatic Socicty, Bengal.)

Mg. Hoorex, Curator, Industrial Section, Indian Musewn.
Caleutta, has contributed to the Journal of the Asiatic Society,
Bengal, an interesting article on - the value of well-waters eon
taining mineral salts in the Hadhramaut Valley of South Arabi
This valley, which extends over 100 miles parallel 1o the cout.
collects under its sand the water of the high Arabia tableland.
These subterranean stores form valuable sources of water-sapply
in the springs, streams, aqueducts and  wells of the valley. and
being rich in mineral salts give fertility to the lands irrigntwl‘
from them. Mr. F. Nocl-Paton, Director-General of Commer:
cial Intelligence, during a visit to South Arabia a fow years azo
was struck with the tertilizing property ot the mineral water of
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Hadhramaut and specially with the fine erops of tobaceo orown in
. ‘ . . P
that region. Cultivation depends upon rrigation, for tl

: o 1ere I3 prac-
tically no rainfall,

Last vear M. Noel- Paton procured samiples
for chemieal snalvses. These Live hee, analysed by My, Hooper
and comtained the following constituents per L0G.000 parts :(—

Totat s Magme ) . N - y Nitr.

Solids. Lime. o Potashe Sedac o deon, ‘;il;\l;) jg:ld j\\é‘l"i
Harith $15% Qs ISR XN 2.‘— 7 16°5 143 o m 7
Ferath CORSEN O GEUE DT e M 1:6'3 tr'n']eli
ila O R I E TR T S S NS E T

M. Hooper thinks the firtilizing properties are probably
due to the presence off potash ad fine salts and the aetion of
the sulphates in liherating the alkalive constituents trom the soil.
i this respeet the composition of the water differs widely from
that of waters ot wells i the Bombay and Madras Presidencies
which are switable for tobaceo cultivation. The nitrates, which
these waters contain, have a Ingh fertilizing effect for tobacco.
There are salt or brackizh wells in nwmerons other parts of India
The waters of these have, i some cases, great manurial value,
whilst inothers the brackishiess has injurious effoets on nearly
all erops. The hrackishness deserves searching chemieal investi-
gation particularly i reference o the profitable use of the water
for tobacon (’lllti\'«'l(iull.——( o)

Nores oy Rugrer  CULTIVATION © WIFT SPECTAL  REFERENCE  TO
Porttaress Ixpin, By Lierresast-Coroxen o A WryLLiE,
.. Ly, and Ocraviaso (GUILHERNE FERKEIRA, MER.AS
(Published by Higginhotham & Co.. Madras.  Pp. 131 and
16 Plates. Price. R 48)
Thix volume, at onee a resumé of results <o far achieved 1n

Tndia and a practieal guide to Planters,

i« commended to all who are

rubber cultivation in
hised on wide personal experienee,
Mterested in this industey. The prinvllml plautation rubber trees
are dealt with at considerable length and the ve

el diseussed, while full instructions are given for - planting.

lative merits of
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The estimates of expenditure and returns on outlay of eapital
aive promise of a rosy future for rabber planters, and the authop
are not inclined to agree with those who fear overproduction iy
the near future. It must be remembered, liowever, that rubily
planting is still an infant industey. and mueh must be learyed
before one can forecast its fature with any degree of certainty,
Thus Ceara rubber (Moot ylizor?), which at fivst vave hyg
little promize of succes< 1s now tinding favour with a wood nny
planters even in Ceylon. and there is little doubt that Ceara cay
be grown over aovery wide vange of country. Fven the range of
P'dl"d ([14,“‘!‘!1 /n'!l:!'/l'(’nﬁl“,\') 1\ Illul\ to |u) ('ul)xider;ﬂ)]}' ore
extended than was at one thne thought possible of a0 tree whese
natural habitat is the tropical and marshy Amazon valley, The
possibilities of muny of the rubber vines also are hut fmperfeetly
understood. On the other hand, cheapening of the processes of
production is boand to come with awdvanee of knowledwe, and again
the demand tor rabber ix sare to respoid cnormously to any fill
i price. Perhaps. i the present state ot our knovledee, afl
we can say with safety is that unless nataral conditions place a
limit to rubber planting, cultivation will extend until only an
average rate of profit = earned on all but the most fovoural
tracts.

The publishers are to be congratulated on the weneral ovi-
up of the volume, papere printing and illustrations being alike
good.—({ K. SHEARER.)

€
o«

Fikst Book ox Adwicverere. By (. Bexsoy, ko, Lo
1);3/;/#((/ Divectoy off ,Ig,'irl(//«/rr" Movdyas, (Il’ulplishmi Iy
Messes. Macmillan & Co., L., London, 1904, Pp. 166

Turs small volume, which has translations into hoth Tanil
and Telegu, has been written for use in primary schools, L's]w(‘i””."
in Southern India.  Mr. Benson's intimate knowledge of the
agricultural conditions of the Madras Prisidency his i)zu'[i('l[]:(!lv\'
qualified him for such a task, and he has here combined an exprs
tion of the (:lcmentm‘y principles of agriculture with their ol
application in a very suceessful manner.  The hook is written i
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asimple and homely style, suited (o e rendor

' whoni the auathor
b view, but we have 1 donbt it will

appeal still more to adults,
towide cireulation, The apposite
swings fron the vernaculius wicl, head caely

among whom it ousht to oy ;

chapter should, as
eftfeet on the minds of the
and should do muel to
engige their interest, W commend the book to all who are
meterested in Inding, agriculture. (1) Slm\m:n.)

Mre. Benson lrupv.\', prodinec o Homely

parents of the pupils in rup] sehon]s,”

Cuemi=riy or g Provigs, By Do Gieseay Moy, (Published
by Mossps, Macmillang & Col Lab, 1o, P xviti + Gog,
Price 15%)

Tue subject of proteit chamistev is one which s of late
veurs hecome more ad ppone prowient. and we are indebted
o Do Mann tor coordinating the literatuee of this vast and
seattered sulijecet,

This work may well find s way to every chemist’s book-
shelt, for, nat only does the author oive aelear and  coneise
deseription of mueh of (he pure chemistey, sueh as Emil Fischer's
work on the mono-aming aeids aml other decomposition products
aftbumen, but b also wives what is of aliost cqual value to the
rarmest student, wovery tull serfes of peforenees to the original
Jxpers,

The nomenelature of the subjeat has always been one of the
areat dittieultios in the way of its stody - and Dr. Mann, on
more than one oeeasion. falls into the cerror of nsing confusing
frms - Notwithstanding this deficieney. however, the hook s
‘minently ane for use, aind will b well worthy of a place in every
wirntifie libvary (. H. Bakyes)

+

Romser  Cevrrvarioy s e Brirsn Exee. By H. Wrienr.
{Publishied b Messes. Mackwen and Sons, Loudon. Pp. 100,
2 Photos. Price 2s6d.). ‘
Tins haoklet eontains an aceount ot a leeture delivered I)t.‘f(.'l'&‘

he Society of Avts and deals hriethy with the present position

. Seon + tropieal partions of
nd prospects of rubber cultivation i the tropreal
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the Empire.  The high prices obtained for both wild and planta.
tion rubber in recent years have led to the planting of consider-
able arcas in the Malay States, Ceylon and Java, chiefly with
Para vabber (Hevea braziliensis). The trees on some of these
extates have been tapped and excellent rubber has heen produeed,
but most of the wrea planted up in these vegions still vonsists of
voung trees.  In spite of the extremely optimistic views of the
author on the future of the plantation rubber industey and
large profits to be made by extending the areac in the Easte a

-

perusal of this pamphlet and of some ot the reeent Niterature
suggests the possibility that the rabber boon is not Tikelv to lust
and that betore very long, the new plantations will produee sufli-
cient rubber to lower the price considerably. Te s well o
retmember the history of the cinehona, tea cottee and suzar
industries. when high prices mapidly Ted o overproduction and «
vreat fall prives There is Turther the possibility of [ll‘u(ilu‘in;
artiticial rubber or rubber substitutes at o low price with pesalts
simifar to those brought about by the mamtactoe of aretificnd
intligu. Except i some portions o Burma and - Southern T,
like Travancore, there s not much prospoet of e stceeesatul cults
vation of Pari rabber n Indiic sand before any extension of the
present plantations i these regions v b advoeated, it will
well for planters snd Government officers to wateh thie vesulis of
those alveady in existence. The nrospeets of Xssai rublar
(F[CJ/,\' t‘/rl.,\'!lvcll) i l‘:;l.\ll'l'll Inddia Lave Been diseussed by [, M
ina vecent paper in this Jowrnal (Vol, 1, Part IV) Tt appeawrs
that Assam rubber i not dikely o be of maeh importanee inths
country, and it ix perhaps not too niweh tosay that Tndiais unlikely
to become an important producer of plantation rubber. Sone:
wild rubber is exported every vear from Assam and Burnia, b
the amount s inconsiderable. (XL How g,

€
P

Secoxn gerort oy Staar Mines ar Besirore Facrory, By Preos
Joxes, (Published by the Behar Planters” Assoviation,)
Tur Behar Planters’  Association have published  a 2nd

Report on the experiments  in Rab-making at - Benipor
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{(Tivhoot) in 190607 Ay the sugeestion of My, Percy
Jones, Government supplicd 1w /«"l})-mitkillg appliances (Bel).
The term = Rabh ™ wens cpqde suoar in g semi-liquid forni,
Lo thix forme the  sugur eryvstals ean readily be  separated
from the treacle by (,‘mnrifugnl machine,

The Agricultural
Department, United Provinees, Jent the services of o qualified

to-erect the appliances and to
demonstrate proper working methods 1 the local wmen, My,
Perey Junes reports that he Las thus suceecded in making Rab of
untform lill:l]il.\'. il SUperior to

I[]sl)(‘(!tl)l' and  two boiler-mey

that urdinarily made in his

district. He purchased cane in the el on terms which were

satistactory o the ceower and the refiner.  The experience
wiined dlﬁ'ing the last two seasons has demonstrated that the
;nprn\'ml niethiods of foal making will he of advantage to such
cultivators s can atford 1) arow cane hut cannot attord to set
up expensive cane wills ol refining appliances, J)uring the
last season the Benipore Mill worked under certain unusual dis-
advantaces whieh ape fully deseribed in the vepoit, The margin
of [,mml wivs, therefore sl The experiments clear]'\j indicate.d
thee neeessity for a4 hivh spred hand Centrifugal machine.  Thig
will e obtained. The experiments which will be carried out
duving the next suzareane harvest will he on a connuercial scale
and ;[,-. Porev ,i4)]1|-s offers acerdial Invitation to all concerned
o come and \\':;tl'll resilts. These experlments are intended .tu
show the practical advantages of cheap instzlllatim} which will
deal with detached arens of cane, cach of moderate sz, and be
capiable of turning our refined sugar and n’]:)hxsios. which Izlztter
ey b lmi]wl down :lj_:}'lin into saleable . The mterests of the

. . orned. —( I piroR.
"I‘l“ll:ll'\‘ <~u,ll\':lf(ll’ are (,]”,\”‘\ concerned., (hmu R )






NOTICE.

-

I HESE Memoirs, deading witl, scientific subjects relating
. . o o e !
Agrieulture, will appear from tine o) time as material s
available. They will b pudilished iy separate series, such as
Chennstry, Botany, Entomology and the [ike, All contributions
shoutd be sent to the Editor, . Tnspector General of Agricul-
ture, Nagpur. Central Provinees, Dudia, Contributors will be

given, free of charae, tifty copies of” thelr contributions,

. BOTANICAL SERIES,

Vol 1 No Lo The Haustoriun of the Suntadune Album—Early
Stages by CoAL Baskn, woa, mis Price, Re.i.

Part TL Cises of Diveguka Penetration by

Co\ Bakser, v, v Priee, Re 3,

Vol TONo TE Dndiss Whear Rusts by B, Bures, o, F.L.S..
and oM Havian, Price, Rxo

Vil INo L Funcus Disenses of Sugareane in- Bengal by
o0 Buereer s, puss Price. Rs 3,

Vol 1ONG IV, Gossvpiume obrusifolinm, Roxburgh, by I H.
Brrkni,soa Price, Re 1.

VAL L No Vo Al Aceount of the Genus Pythium and some
Chyvtridiaceas by .1 Burier, ss, s,
Price, B= $-x

Vol I No. VI Cephalenros Vireseens, kunze : The Red Rust
of Tea by Hagoro 1L Maxs, nse., and C. AL
Huerenssos, v, Price, Rs 4

Vo, I, No. I Some Diseases of Coreals caused by Seleros-
pora Graminicola by BT Bermer, k. vns,

Price, Re. 1-8,
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Vol. I, No. IV. Experiments on the availability of Phosplates

Vol
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Vol.
Vol

Vol
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CHEMICAL SERIES.
I, No. I The Composition of Indian Rain and Dew Iy
J. W, Learhek, vrhon, rex. Price, Reo 1,
, No, IL The Composition  of Oil  Seeds by W
Lrstaer. vhon., res. Price. Re 1

. I, No. ITI. The Pot-Culture House at the Agriculturl

Research Lastitute, Pusa, by J. W. Learurr,

'

eh.n., r.os. Priee, Rso 3

and Potash insoils by J. W. Leatuer. phoo,
rex. Price, Re 1-8,

I. No. V. Construetion of Drain Gauges at Pusa by M

H. Agrvorr. o oivsr ek and J. Wo Liesruee.
phoo. rex (L the press.)

ENTOMOLOGICAL SERIES. .

I, No. I The Bombay Locust by H. M. Lerwoy, wa.
F.Ex., F.z.5 Price, Bs 2-8,

i, No. 1I. The more Important Insects injurious to Indian
Agriculture by H. M. Lerrov, aa., res.
r.z5s. Price, Rs, 3,

I, No. 111, The Indian Surfuce Caterpillars of the Genus
Agrotix by H. M. Lerkoy, ma., wes, ras,
and C. C. Guosn, sa. Price, Re. 1-8,

I, No. TV, Individual and Seasonal Variations in Helopeltis
Theivora, Waterhouse, with deseription of o
new =pecies of Helopeltis by Harorn H. Masx.
nse.  Price, Re. 1-&

I, No. V. The Coccidae attacking the Tea Plant in Indi
and Ceylon by E. K. Gregy, v.gs., and HagoLn

H. Maxy, nse. Price, Re. 1.






