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INTRODUCOTION.

Tt seems nnnecessary to vepeat that this yolume contains
the reports of the various scientific workers at Posa,
writien in their own words, and that for them each officer
is solely and individually responsible. They stand or fall
by the verdict on the value of their work passed by workera
on the same subjects in the scientific world, and although the
misinformed or intentionally vicious criticism to which they
wera suhjected in 2 certain newspaper last year eaused some
amnoyance, such eriticism fortunately does not affect the
true estimate of the work whieh -is foxmed by the scientific
world whose opinion is the only one that really counts.

With regard to the criticism in the article reforred to,
* that onetearches in vain for a clue to the parsicular aims
with which and the manner in wlich the activities of the

" Tmperial scientific sections’ are co-ordinated and directed
or what their labours all amount fo in the end from the
standpaint of ITndian Agriculture as a whole,” T need only
remark that of thiz Provincial Departments of Agriculture
are the best judges nor do I think that they will endorse the
views of the newspaper critics.

The widespread distribution of the Pusa whea.ts, tobaces
and other improved seeds . the solntion of various {mport-
nnt chemical and bacterintogical problems of general appli-
cation ; the recomnendations of mycological and entome-
Togical methods of contrel and prevention are appreciated
throughout the provinces by whose verdict and that of oller
scientific workers of repute we ure prepared to stand.

J. MACKENNA,
Director, A gricultural Research Institwte. Pust.
HIMLA,
10th Sept., 1918,
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REPORT OF TIE DIRECTOR.
{J. Mackewwa, CIE, LCS)

I. Cuanir anp Starr.

Charge. I held charge of the office of the Agricultural
Adviser to the Government of Tudia and Director, Agricul-
tural Rescarch fustitute, Pusa, thronghont the year, ¥rom
the Hih of October, 1917, T also acted as President of the
Indian Corton Commitiee in addition to iy own dutiee.
Mr. Wynne Sayer beld the post of Assistant to the Agricul-
turnl Adviser during the year except for a month from the
3rd Beptember, 18917, when be was on privilege leave.

Staff. Dr. W, H. Harrison was appointed Tmperial
Agricaltural Chemist from the 11th Z\membm W17, in
stceession to the late Dr. J. B, Barnes.

Mr. F. M. Towlett, Tuperial Pathological Entomolo-
wisk, on return from leave, resnmed charge of his duties on
tha 25th August, 1017, - .

Mr. G. 3. Henderson, Officiating Impf-na”l Ag'uculmrlst
was appointed a member of the Indmn Cotton Committes,
and seled as such in addition to his own duties, From 6th |
Tebruary, 1913, he was deputed to Mesopotamia to advise
the General Officer Commanding as to the methods to be
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adopted to ensure the development of loral resoutces, and
hag now been appointed Controller (Agricuitural Require-
ments, Mesopolamia) under the Munitions Board. Mr.
Wynne Sayer, Assistant to the Agriomltvzal Adviser, has
heen placed temporurily in charge of the work of the Im-
perial Agriculsuriss n addition to his own dulies.

I1. Work or rHe bastireTi,

Scientific Work, The more important enquiries of the
year were the {oklowing :—

Ou the Pusa farm permauent wavurial aued rotational
experiments foTm an importand. piece of work, Bub the
most iuportant work is the breeding ol pedigree hwedy of
cattls : () & pure-bred pedigree herd of Muntgomery entdile
and () a cross-hred herd (Monlgomery x Ayrshire). The re-
sulls of crossing aro so far very Pnvouruble.  Abibi, the livst
crosshred heifer to complete her Lictakion pureiod, has given
over 7,000 lb. in a lactation period of 10 menths. -neady
double the gquantity yielded vy a gow!  ontgomery cow.
The Ayrslire-Moutgomery ctoss bull- 1ave absu proved
good workers, Pusa Is now able Lon py good slock to
cattle breedevs and zamindars. A sale o surplus stock was
held in March wlen the 53 Lead offered were very keonly
bid for and realized very handsume prices.  Another sale

is to be held early in December.

The results ol the cross-breeding work at 'usa are of
very great importance in view of the known shortage ol
cattle in this country and their fow wilk yield,

In the Section‘ol Chemistry the utility of Dyer’s method
of estimating the available plant tood in highly calcaveous

. soils is heing investigated aund the relationship of the gase-

ons products of decomposition to the paddy soils, particu-

larly with reference to catbon dioxide and hydrogen, s
. being studied. The question whether or net the use of

ammotntiacal manures can be advanlageousiy conbined with
green-mnanuring in the vase of the paddy crop is also widw
examination, As regards sugnreane, investigations into

.the effect ol storiug canes by clawping and of windrowing
nre in hand. . The importance of these investipations lies
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in the fac. that the adoption of these methods if found
eeonpmical will tend to lengthen the working season for a
sugar factory i the North-West Frontier Province.

In the Section of Botany the mest important work is 1o
connection with wheat both as regurds seed distribution
aml wheat breeding,  Another crop receiving altention is
Juva indigo. Besides the selection work on this crop, its
root system and-ihe effect thereon of any alteration in the
s0il conditions and also of cutting back to varying degrees
are being investigated The Howards are devoting much
attention to ihe improvewent of fudder production and
iruit cultuee in Baluchistan as also the su-drying of vege-
Lables wind the raisiug of the whesl erop ob a minimum
aunount of wakber, :

In the Mycological Section the " ufta ™ disease of Tive
claimed a very large amount of Dr. Butler’s atteniion.
Amonlg other important diseases under study in this Sec-
tion are the blacle band disease of jute, black thread disease
of rubber, de-back of chillies and the &lhiu disease ol
groubdnags.

In the Bection ol Entomology the most important work
of the year was i connection with the pests of sugarcane.
The Intomological Depariment have been able to distin-
guish no less than 10 diffevent forms which hitherto passed
under the name of Chile simplee. The yuestion of alter-
native wild food plants of these borers ix being investigated.
Experiments to test the best methods of storing grain have
shown thal ‘grain and pulses remain perfectly safe and in
good condition when stored under a layer of sund. The
enquiry regurding the ocecnrrence within the Indian Empire
of any insects which may be utilized as efficient checks on
the growth of Lanfone, a weed pest, is still in progress.
Life-histories of vatious insects were studied and nseful
work in connection with hee, lag, and silkwarinz done during
the ‘year. :

In the Section of Pathological Fatomology some work
has been done on cheap repellants to prevent Vabanidse

-
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attacking camels and so help to check the spread of surra
among frensport and other animals. .

In the Baeleriological Section the following guestions
under soil biology ave being stoudied :—conditions dator-
nining maximum aitrification i varions types of Indian
gotls, the formation ol bacterio-toxins in soils, nitrogen
fixation, green-manuring and phosphiste requivements of
soil backeria. The most important work, bowever, of the
Section is in eonnection with the hacierial aspest of the
fermentation taking place in the indigo steeping vais.
Great variations are known to occur in the yield of difler-
ent fastories from plants grown uwoder similar condibious
of soil and climate and these can be correlated with the
difforences in the bacterial content of theiv water supply.
The enquiry has shown that it is possible to avoid losses of
meizo by altering the character of the hacterial fermen-
tation in the stesping vat s0 as w secure more cowjdoete
nydrolysis of the indican contaimed o tho leal. D,
as the Imperial Apricultural Bacteriologist pofks ouk, sotwe
further work is necessary before it is possible to claborate
a rontine method suitable for use in o faclory without imme-
diate scientific eontral.

Equally iwiportant 1s the work which Mr, Tutchinson is
doing in gonnection with pebrine, a disease which lis hoen
largely responsible for the deeline of the =ilk fndustey in
India.

The worl doue by the Indipo Roscarch Cliemist, whose
headquarters are at Pusa, has heow published o the 4 gni-
cltaral Journal of Ludin and in o sevies of [ndige Pabli-
cations. Romention of that officer’s work Is therofore made
here.

Training. A nweber of post-graduate sbinlents atlend-
ed the Institute during the year and shorl courses el
given in sericnlture. Details are given in the Seetinual
Reports.  The following is an shetractk ;- -

Mool Stwlenka
Agricultural Chemistey . . . . . .3
Mycology . . .. LN . . |
General Agrieubiure | . . . . . .8



INSTITUTE, PUSA, TOR 1917-18 B

Agrioubtural Bacteriology (including hocterioogical
technique it sillovorm disease) .

Entomelogy . - . . .. 2

Sericulture {choxt cmuge} . ]

Desidos the regular students "\[r B . "akll B% of
Bt. Xuavier's Cellege, Bombay, worked n the ’\I}t’ologl(al
Lahoratory for o short period,

ITI. PreTicaTions.

Muring the year nnder report. 8 Memoirs, 11 Bulletins
and 2 Indigo Publications (a1 special series started to embody
the work of the recently creaied Tndige Section of the
Institute) were issued.

Tivelve publicationa were In the press af the end of the
yenr. :

During the year the proeeedings of three conferences
were published, iz, the Board of Agrienlture, the Second
Entomolagical Meeting, and the First Mycologioal Meeting.
An effort, which it is helieved las been appreciated, has
heen wmade to make the form of the procesdings of thess
oonferences more attractive.

The Report of the Proceedings of the Second Fnto-
mological Meeting held of Posa in Febrary, 1917, {s=ned
i an octavo vohume of 340 pages. forms practically an
abstract of one curreni knowledge of Indian crop-pests.
There has been a satisfactory demand for it from the pailie,

Tiis geatifying to reeord that the pubhc demand for the
Bulletins of the Institute is increasing cvery year. A
second edition of two bulleting had to be by ought ont daring
the year; the Aret edition of the bulletin on " New Agri-
cultural Tmplements for India ™ tan out of stock within
three months of its tssue.  There were also many applicants
for the bullatin on Water Hyacinth— that serious pest in
Bengal and Burma. This belletin shows how a definite
retutn can be obtained in the process of exterminating what
was pravinusly considered a nseless and harmfnl weed-pest.
A Jarge number of copies of the three bulleting regarding



] AOTENTTRTC REPORTS NF THE AGRICTTTORAL REREARCH

the diseases nnd feeding of camels issued during the year
were supplied to the Army Department.

The Agricaitural Journal of Indig in its new form i3
inereasing in popularity among those interested in the agri-
cultural, co-operative, veterinary and such like problems
in this country. As in the previous two years, a Special
Numbor of the Jeurnal containing a selection of papers on
agricultural and allied subjects read at the annual session
nf the Indian Secience Congress, was published.

The grant for publications has remained at the fignye of
Rs. 29,000 previously sanctioned, Tmt with the eontivmons
rise in the price af paper and other materials it is beeomiag
wore amd more diffieult to keep the exponrditure dm\u
within the sanctioned ammnt.

TV, GENTRAL ADMINFSFRATTON.

Ruildings and Works, Dwring the year under
report & bungalow for the Electrical Engineer was sane-
tioned by the Government of Indin and the work hag heen
taken in heand. Sanction has also been received fur the
eonstrnction of quarters for the First Assistant to the
Tmperial Myeologist and also of quarters for the stail of
the High English School at Pusa.  The condition of the
raads and drainage on e estate has Jeen wueh Tmproved
daring tlle vear.

Library.  Fw-adilition Lo the 1,323 halleting, wnoivs,
veports, ete, recelved in exchange. about 875 new volumes
Wers puwl:ascd for the libvary.  The United States Depart-
ment of Agficulture supplied during the vear 30,200 yrinted
subject cards of their bulleting, and these have been arrange:
aocording their subjects. The preparation of a2 mew
catalogne of the books in the libeay s in hand.

Pusa Scheol. The totul nmmber of pupils attendivy
the Pusa. High School on the 30th June, 1814, was 160,
including one givl &fudent as against 198 Jast vear om the
same date.

Genersl Health of the Station. The outhreak of a
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bealthy conditions which subseauently prevailed in the
vilages in the neighbourheod of Pusa contributed to an
appreciable rise in the number of patients treated in the
logpital and dispensary attached to the Institute. The
number of out-patients roze io 20,6838 from 11,956 and that
of f-patients from 297 to 816, Pusa was the only place
in the district where no indigenons case of cholera ocourred.
(reat credit is doe to the medieal staff for the suceessful
way in which they coped sith the increased work. The
general health of the station continned to he good during
the yrar under report,

V. AcooTnTs,

The total expenditare daring the fmancial year 191718
was Rs, 581,728, as against Re. 3,18,608, during the previnas
venr. The details are given below :

N R,

e ol Lhe Apviewtwal  Adviser o the

Government of Tudin and Direcdor ol 1le

Tostitwde . . . . . . . 234,365
Chemioal Seclinn . . . . . . 0,78
Myeologion] Seediom . . . . . . 40,964
Fulomological Becfion . . . L 4i. 100
Puthalogienl Eninmeolngienl Hv‘ilr-n . . . 20,440
aeteiolngiead Section | . . . . 0,858
Batanieal Seetion . - . . . . 46,200

Agrienliarul Section . .
Tndige Beseaveh Heotion .

Ty, . ‘33] 12

Out of the liedget of this Department for 1917-18 & sum
ot Re. 27,000 was placed at she dwsposal of the Tnited
{rovivces Agrienltural Departiment for cespendiiure in
contieetion with the continuance of the appointment of
Mr. W. Hulme as Suger Engineer in that provinee,

A sum of B 15,000 was paid as a grant-in-aid to the
Tadian Tea Aszociation.
The mvineinal items of expenditure under the annual

oy
A—
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tural Adviser to the Government of India for special agri-
enltural experimenis were as follows :—

Hs.
Experiments] cotton cultivadion by the Impm'ml o
lotton Specialist . . . 1,200
Cramt-in-wil to ihe Dairy ].‘Elll{'.ltllnl A\“nm.mmt,
Fodian Braneh, fer the tuarterly Jwwrual nof
Dairving . il
Titiings and ap 'uatuq far: ihe ﬁe}rl ].:hms.lm\ ni
the Imperial Agricuftural Bncteriologist . L L0HD
Storage experiments by the Imperisl Tntomalogist . 4
Purrhase of sllk garme . ing
Grant 1o the Fibre Experl, {‘m purr‘im% ol' iiw )
E2U . . . 1407
Pay of a V;rmm’u v Asmtant In oonnectmn mth
rattle breeding, o Fieldman for mosguitn experi-
mwents, and an Awsclstang for pebrine werk . . LA

The gross receipts during the year from the sale of farm
produce, milk, publications of the Department and other
articles amounted to Rs. 19,548 aa against Re, 17575 in the
previous year,

VI VIgIreRs.

Fifty-four gentiemen visited the Trstitute duving the
vear under repart,  Ameng them were the folluwing -

The Hon'ble Mr. H. Le Mesurier, Memlwr of the
Tlseeutive Council, Bihar and Ovissa, Sir Frauk Ry,
President of the Champaran Agrarian Comnities; the
Hen'ble Mr. H. ). Maynard, Financial Commissioner,
Puanjab; Dr, J. W. Gregory, Professor of (eclogy af the
University of Glaspow and Member of the Calonita
University Commission; Colonel G. J. . Bell, Inspoctor-
General of {ivil Hospitals, Biliar and Orissa; Lienlenait-
Colenel 8ir James Roberts, IM.5, My, G. E. Fawuns,
Direetor of Public Instruction, Bilinr and Orissa Professor
H. Stanley Jevons, Allahabad University; the Revorenid
Father E. Blatter, Professor of Botany, &t Kavier's College, -
Bombay; and My, Trank B. il a metel‘ it British Eust
CAfrica. Among the other visitors were afficers of the
varions  Provinelal Departments of Agriculture, and

1y
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planters and zamindars of estates sureounding Pusa. A
patty of members of the Chanalya (Feonomic) Society of
the Patus College, under 'rofessor Bammadar, also visited
the Institate during the year.
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REPORT OF THYI TMPERTAL AGRICUY, TURTST.
{Wrxse Savsr, B.A. [N cuaron])

FoRENOTE.

Mr. G. 8. Henderson was in charge of the post of Tin-
perial Agriculturist till the 6th of February, when he was
sent on special duty to Mesopotamia. On return he was
put on special duty to purchase agricultural requirements
for that country. ¥rom the 6th February, Mr. Sayer,
‘Assistant to the Agricolinral Adviser to the Ciovernmont
of Indie, took over chatge in addition to his own duties.

From Angust Mr. Menderson tomred extensively ‘along
with the Deputy Divector, Dairy Farms, Southein Division,
to get into tonch with the extensive dairy organization
which hag been formed by the military authorities. TFrom
October till the end of January he was o member of the
Tndian Cotton Committee,

Mr. Henderson has now heen made 2. member of the
vecently ercated Central Foodstafts and Transport Beard
and appointed o Controller of the Munitions Boprd to deal
with agriendliral equipment fox Mesopotamis,

I CHARUE AND START.
Mr. Wynne Sayer was in charge of the Pngy farm from
the Bth Tehrnary, 1918, iv addition to his own dhuties.
Mr, {mdad Husain Khan. Fieldman, left on 4th Novern-
ber, 1917, for Mesopotamia to work wider the Military
Department. :

Training. Mr. 8. N. De, a stipendiary from the Bengal
Agricultnral Department, joined on %th August. 1917, for
a course i agricaltore but lefi on 21st .Tami'uj!, 1918,

Mr. Kalyan Mul Banthia, a stipendiary sent by the
Ajmer and Merwara, Administration, wag aamitteci {T.o the
general course in agricultuve from Sth June, 1933,
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IT. Pusa Fanrar.

The Season. The monsoon hroke early in June and
sowings were complated by the wmiddle of that month, The
total rainfall throughout the year (June, 1917 1o May, 1918)
was 4554 inches as against 59-87 inches in the correspond-
ing period of 1916-17, the nornal rginfall being about 50
inches. The total failure of the cold weather rain made the
oat crop a very short one and also affected the yvield of peas
adversely.

The arable portion of the farm is worked under the
follvwring rotation :—

} st year 2ud yrar il gear
Kharif® . LU Matee for silwge | Blaire lor eoem L l Pulse graen evop
and Endidor :
i
Rabit . ‘A Oata . . Lhthar fCwianas | Oate
: i fadieun}

The object of Ghis votation is to keep the land clean and
ir good heart while providing grain aud fodder for the
herds.

By soiling the cattle on the Fherif pulses it iz Ioped to
o the land even hetter than under the nsual rofation. On
the heavy low Tand portion of the farmn this may prove im-
possible at times, but 1t is antieipated that it will produce
a considerable Lnprovement in the yvields op the higher
sandy lamls in future years.

The cropping of the various fields of the arable area for
the season under report is shown on the plan of the farm
given here, and the yields were as follows :—

1t year votafion,  Kharif maize cut green for silage or
fodder (a dressing of farmyard manure at 10 tous per acre
or 10 maunds oilcake per acre being given hefore sowing};
four fields aggregating 135 acves down under this crop

* (lrop pOWD in monsoon,
t Grap sown in winter

E
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averaged 200 mannds per acre; average income Ra, 50 per
acre; working costs Rs. 20 per acre.

Rubi oats followed in the same four fields and averaged
12 mannds of grain and 2 maonds of straw throughout.
hringing in Rs, 40 per acre with a working cost of Re. 12
per acre.

The best yields were 231 maunds green maize per acre
in Chandman and 13 mannds cats in Gonhei.

gad year redation, Maize and arkar sowit together, 10
manare heing applied: maize cut for corn in end of Septem-
ber and arhar bt thyoughout rabi lor grain; 4 felds total-
ling 80 acres averaged 23 maunds grain from maize and
arkar combined, bringing in Re. 70 per acre at o working
cost of Rs. 14 per acre—figures covering both seasons.

#rd yoor rotntion. Kharif pulse cither fed standing or
cut green for fodder or ploughed in; four fields totalling
118 acres stood under this crop which was followed by cats
in rabi over 94 acres; the remaining 34 acres standing
fallowe for hot weather maize of 1918 which was sown in
March. The oats got one mannd of super per acre. The
eost 0l thie twe sensony’ reopg was Tis. 30 per acre and the
income Ra. 70 per acre, The best Aeld Thilli gave 18 mamulz
cats per nove.

Sngareane and jute are the two crops grown which are
exceptions to the above totation.  Sugavcane is taken in the
fizst: vear and juis in the second. These crops are sown
from middle of Febraavy nir to middle of March on mais-
ture conseeved by repeated cultivation in the cold weather,

Sugareanc. A number of sugareane vavieties are
grown on the farm without irvigation. These varieties for
the most part come Prom Pr. Bavber, the Sugarcane Rxpert,
The main crop consists of Red and White Sathi, Purple
Manriting and few other thick canes. The canes were dis-
posed of ot & annas per maund.  In the area sown during
the past vear the cost of cultivatinn was Rs. 65 per acre amd
ineome Rs. 144-18 por acre,

Jute wag grown nu 40 acres for seed by srranpement

with the Filwe Experf to the Goverument of Bengal,

AR

[RPS—Y
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but this arrangement will have to be tziminated aver
the nsain avea of the farn as it is hmpossible to spare this
Iawrd from fodder crops for the cattle.  As jute isa usefnl
crop Tt Teay ground whieh is lialle to be flowded daring the
rains fnel conssguently wilk not Tinkd o Sharit crop witl any
certainty, it will be sown vext year in Gujnimalia fleld
which is outside the protective bundh, aud coiseguently has
to e Jeft Fallow i hearif us fare us the nrdinary rotati is
voncerned,

Derseesn.  This seed was imported From Fevpt, bul it
aveived alnost too late tor sowing. Tt was sown but the
result was very disappeinting.  Ahout ¢ maumds was dis-
tribmtecd to various jdantees whe mostly veporied that they
recelved ik too bite to sow, L will be given o propur trial
Ltk year. )

Experimantal work. This work wis continnesl iy the
two fields, Puanjub and MNorth TPacgarbs, set apast for the
purpose.

{(r#} The permanent manurial and rotational experi-
ments were continued. A had outhreak of wilt sinong the
i herr o0 these plots eonsideraty veduced yields for the year
Trom smne of these plots.

{#} The green-mnanuring experiments carried out in col-
laboratiom with the luperial Agricullveal Pacteriologist,
were continued in the Punjah field on the newly tested

plots.  The results are given below :—
| Eiedd of :
Farticulara Loats [graind Darttenlars | ala
| TEE it i Ea
= y e B
M. _
3 tlwes san Lowg Fermentad 2L 3 L ean e fepnentad
with @ ewt, superphispiate | withenk enperphosphate.
POt Bote L .
& timas @l henp Sernonted EH] &t san hwwp foqpented § 19
with ¥ ewt. snperphospliete withat superphosphate. !
¢ ArE !
Ban hewp ploughed ia with 26 Ban Linup planghed ju wilhe ! IH
¢ owth superphosphate peT ol superphosplinte,
Bard. ) 1
Superphosphole alone 2 owr,' 14 Ho anperplouphate aud wo 13}
per  acre  without green - CUBEN WALETE.
VS LITN i !
: i
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These plots will all be cropped with waize in kharif to
test the residual effect.

(¢) Cxperiments in collnboration with the Fmperial
Mycologist for determining a method of dealing with die-
bacls {wilt) in the chilli crop were started in the year uvder
veport and will be continued.

() Fourbeen varieties of the more widely-known wheals
were under trvial. The average yield per acre from all
varieties was 17 maunds. The best yields were :—

Murnds
Lat af Jhelam . . . . . . . -2
Murasternugny white | - . . . . LM
Pusa 32 . . . . . . . . .-
Maroo Boojee (Sindhi} . . . . . LR

These trials will he continned next year from cavefully
selected seed when Federation and other Anstralinn wheats
which have done well in Lavdia will he brought in.

{z) The experiments for testing yields of green fodder
with vields of seed and comparative economic value of the
common leguminous crops were condinged.  Florida Beggar
weed, velvet amd soy beaus, oul (Dolivhos Labioh), gans
(Cyeinopsis peoraloides), math (Phuseolus aconitifolius) and
wrid (Phuseolns radiaties) being tried in kherdf, while white
awdd pueple Peas, bheserr {Lathipras sations), vad gl gram
varieties and wath were sows w rwhi. They will be
continnes] next year.

{/) Experiments with Java and Swimatrana indige were
carried on in ecollaboration with the Indigo Research
Chemist and the Tmperial Agricultural Bacteriologist.
These will be continved over a period of years and the
results will be dealt with from time to time by the Indigo
Research Chemist and the Imperial Agrienltural Bacterio.
logrist in their respective reports,

The testing ol the remainder of the plots laid out in
Poujal fleld continued.  Cropg for the various experts

were grown in Novth Paugarld and a set of experuncnts on -

rakar wilt m collaboration with the Imperial Mycologist
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and the Fibve Hxpert to the Government of Bengal were
laid down.

Buildings and Machinery. ‘[wo new pit silos have
Leen dug,  This type of ailo has proved a great siceess and
vastly superior 1o the brick tower type, as there is little or
no wastage at top, bottom and sides, and the silage does not
dry out as is the case in the hrick silog owing to the Impossi-
hility of pressing them suffielently tighl {Tom the top.

A new sflage cutter, Climax, was purcdiased from Messs,
shaw Wallace & Co., and was tried during the seaszon; it
has o feeder attached to it and the chopped stuff s carried
up by a blast and blown theough a pipe into the silo.

Five hundred and five waunds of cleaned oats were
tirned cut by the & 6° Marshall Thresher in nve day, which
is a record, I think, for India.

Steam Plough Tackle, This tackle consisting of two
single cylinder ¥ Class Fowler engines and a disc plough,
a gang plougly, a dise harrow, a grubbes, a zigzag harrow
and a roller, worked for 121 duys during the year, but the
total cost of working this year was Bs, 0,098-8-3, as against
s, 4,084 for 151 days of last vear. The details are given
below -

NTATEMENT A,

Shaiwluy cest for werking wird maiadafuing the taelie m
FOH- I ecnel $IIT-F.

H |

S 191517, 181

| He of \l’ol‘]liﬂ}__' Mo o

Tartivulacs i feys 13i | duys 121

i— |_ ——— e —

| {usi. Lusly
et e e 2 e e ey S

Pofs oar T Reouow
Labgur . . . . . . Lo Lawd 0D o 14
Cioal . N . . . . OLTER 0 0 Td2d 9o
il . . . . PN . W o 36 1+ 0
Miacellnnsons storew, ebe, aad renswaiz i R ] Al 18 9

436 w0 G0us » 3

Tevas
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HraTEMENT B

Shewing the wbore cost divided into followtey aperatione per ueey
in the ayevr HHELT and FF7ES.

|

| 101517 ‘ 1917-18%

1

i_ - —— . g
Fartivlers Tutul aren H Tulal area 3l

s cultirated  Cust por | dBefL enltivated | Coat per i:‘“.t

| inthe prpe | Waﬁ_; ! in tha uerd 'W“.‘;L'

| TRy o | year !

|
—— - RN [ _
Acper, Lwosom : Actes, - Aures Be. & po ) detus

Plooghing .1 27 4 6 21 T s Lo og

-1

2
DHse bavrowing | 498 EN O #20% | 8 U 3 ]
H

1
Grubbiag B R R T O T R S 5 1) E Hi
| !
Zirzag  barsow- | 4 p o : En | 110 I
ing : | i )
Relfng . .- 30 | ‘ W | 824 0 w2

TorsL . 9;‘308 | .

The enarmous rise in the cost of spare parts and replace-
ments owing to the war has resulted iu o great increase in
the general working cost per acre this year. This, how-
ever, iz due to the ahsolutely abuormal conditions. with
regard to imports now prevailing, which have necessitated
faying in a stock of spares suilicient to carry one over a
considerable period, the possibility of heing unable 1o
procure spares in the future having lo be carefully guarded
against as we are now absolutcly dependent on the tackle
for enltivation, and the greatest objection to it is the fact
that the breakdown of one engine alone is sufficient to
render the wiele tackle nscless.

But with the renewals which have heen made this year
{ineluding a set of new cables which will be good for
another 3 years’ work) the tackle is now to all intents and
purposes as good as the day it started work.
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$7sa is far from being a suitable place fo test such tackle
as seviral of the felds ave too small for economic working,
the number of stops and tirag being out of all pmpmuon
1o the sres vun over; nevertheless as is seen from the figuves,
the best day’s work of the tackle steadily increases and the
wadity and thoroughmess with which it deals with the
work hus greatly simplfied the rabi cultivation,

A pew pang plough was tried during the yedr uwniler
report and worked excellently—buorying s rahbizh far more
effevtively than the dise plough formerly used.

IIL Carrer Brenoimxe.

The cowbined herids totalled 586 head in the year under
repoit.

The nl{mh.,uun_l v herd is divided into bwo portions used
a8 Follows t—

{e) ¥or seléctive breeding for milk production,
(&) Tor crossing with the Ayrshire bulls.

The stock guder (e} are divided into lve groups each of
which has a separate hull to prevent in-breeding. The
stock umiler {6) conststs of cows which are not sufficiently
good milkers for inclnsion under (¢) and are therefore usad
for pulting witl ihe Ayrshire bulls for the cross-bred hevd.

The Montgowery mileh herd now contains 119 cows of
which 42 huve given over 4,000 b, in a Jactation period, 14
wver 8,500 Hy aad 24 over 8,000 1.

A rigorous policy of seleciion for milk yield 1s being
cartied om and no cow is being kept on in the milch herd who
does nol show signs of coming up to the standard.

The best performmances among the Moubgomery cows
during the season wider vepurt were as follows :(—

ib.
HByrin Xo. 182 . . . . B,OMa
Jougul Na. 142 .. . 5dGd i .
AWli No. 281 ... L AMGH %a‘ﬁﬁ?ﬂlﬁmd
Kabutyi No, 236 . . . N '

Qontali N, 140 . . . . 4,711
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The Montgomery-Ayrshire cross-bred herd now stands
at 81 head.

Twa 21 yaar old ladls, by Lessnessock Wildfire off Ment-
somery cows, have been tuken np for stud purposes,

Six of the jiwifers got by Mossgeil Tianic in 1415, have
calved down and ale now willing.  They have grown into
good bype cuws, i the majority of cases taking more after
their sire than their dam, The photograph (Dlate I, fig. 2)
of one of them, Alibi, is given with ths report and it should
le compared with the photograph (3*late 11} of Ak, one of
the Dest type Montgomery vows in the herd, which is also
given. They have got good, well set on bags, flat and car-
ried well forward, in Aytshive sifle—a distinet contrast
to the Montgomery type.  Afler calving they all came back
to bull in oue to three months and are alt due to calve again
in Devernber, thus showing no sign of the Montgomery ten-
dency to stand off for several months which forces us to
maintain eontinually for long periods a furge number of
empty dry cows, and which is another obstacle to sugeesstul
dairy farming with the indigsuous cow. :

In sll six cases their calves were weaned ad birth, and
this has had absolutely no efiect on their mothers’ milk yield,
which is one of the great improvements this crosy effects.
These calves which are by Carston Royal Seotch ave all §-
brad English, but appear at present similar in all respects to
hali-breds. Two out of the six unlortunately died buf the
remainder are doing well. It is proposed to start this year
putting half-hred bulls across balf-hred heifers, and it will
be interesting to see whether the result of this cross will
continve to allow of its calves being weaned at bivth, It
is ahsolutely essential that this character should be main-
tained, as with milk at 64 seexs per rupee—wvhich is a
very low price for hig towns—when the calf sncls contibn-
onaly the result i that yon rear a call in the most expensive
faghion possible, keeping it on milk during the whole lacta-
tiolr petiad of the cow and materially reducing vour profit

o-—..!
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thereby, vut this is only one of the mauy peints whieh must
be tested in thiy cross-breeding work,

The fivst heifer, Alibi, 10 calve oul of the ahove batch,
has given over 7,000 1b. in a lactation peried of 10 months.
Twa of the others are expected to reach over 8,000 1. The
lactation periods of the rest ure not yet complete but the
fignies so far go to show that they will e well ahove the
average.

The vastrated stock of the Ayrshive-Montgomery cross
have turned out exceedingly quick, strong workers and are
proving equally useful for fast as well as hoavy work, being
very hig and mussive without heing overiopped. The im-
ported Ayrshire bulls, Lessmessock Wildfiro and Carston
Royal Beotcl, kept very fit throughout the year and con-
tinge {0 invrease in weight.

A sale of surplus stock was held ou the 30th March, 1918,
when 33 hend—Dbnlls, cows, heiters and calves—came under
ihe hanoner. TFhey realized Rs. 5,600, averaging as
below—-

TRa.
Buils . . . . . . . . LA
Cows . . . . . . . . .
Heifers . . . . . , . LRI
M.O!].igumel v hull e 11\ ed . . . . .82
ross-lwed hull salves . . b3

The best prices were Res. 300 im i bull Rs 230 for a
cow, R 340 for a heifer, Rs. 220 for a cross-bred bull and
Rs. 175 for a Montgomery bull calf.

There was a large attendance and the bidding which was
very keetl, especially [or the heifers and cows in calf, showed
clearly that there is a atrong demand for good elass cattle
in India, while the way in which the cross-bred bull calves
were bid for was evidence of the value which they represent
Tor rapidly improving the yield of mileh herds.
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As the Lerd is now inereasing so rapidly that it has
become impossible to accammodate the stock properly in the
present buildings, nw action sale will be held at short in-
tervals in Fulure vears. lhe next beiuy in early December.
People vequiring etile will do well o come down belore-
hand and iuspeut the slock, which will e on view for a
montl before the sale, '

The feeding of the herd has as nsual menopolized the
sulpad of the wajer pordon of the cultivated area on the
tarm, and it the brecding up of the Montgomery herd in the
five gronps slready established i3 to be properly done (anl
this means retpiniug all staek bred vom these groips for
thorough triath, wiile the collection ol data regarding the
transiission of clhartetess i the cross-hred herd will also
tequire cavelul selection and obsevvalion among a large
nuiber of aninuls, the arable poetion of the {amm will B ve
te be entively devoled to the work of produdneg Fodder and
graiu for the herd, and the guestion of finding the land for
growisg crops such as jute, wheat and sugarcane, ote., on
o field seale will have to he congidured.

Diseasa. Tlere was an outhreak of foot-andanonth
disease in 1917 which lasted some three months and resulted
in & deaths, four of which were suckling calves of under two
months old, while & nmwmber of young siock were consicder-
ably put back by the attack. There was one case of black-
quarter in the begloning of May, 1915, which proved fatal,
and in consequence all the calves in the herd—some 178 in
mmber—were inoculated against this disease.

Inoculation. It iz proposcd to have all the young stock
inpeulated against rinderpest by the simulianeous method,
This will enable the cross-bred bull calves sold at auction to
go out into the district without risk and should greatly
enhance their nsefulness, while the ever present visk of hav-
ing years of work on the cross-hred herd wiped out in one
attack will be removed.

The ecapital value of the herd based on current prices
now stands at Bs. 42,000, and the following figures give the
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receipts and expenditure in conmection with it for the year
under review :—

feluing

Bs, a0 ow | Bs s B

Recefrad for sale of wilk 40680 14 3§ Dudge! dor  up-keep (zil
it t
7 Moateomory and cyoss-hrel
tinetervel ot el FENOE bide Fhswers i
wtlle . . L 3HE 00| ak B 3-8 per md. . MK

53 sl modl . LB 00 BELT mda, 28 s eflags ar

i e Gper il . P13 b
Bheap wid easd sl | R £ T

1% wmds proen ledider

atas 4 peeowd, . L LdEd o

180 13

Awrs mdes hlisa ntons 4

mE o4 0

| wlE 1 o

The mei cost of upkeep amd maintenance was
Rs. 8,106-12-9.

Sheep Breeding. The sheep breeding experiments
ware continued Juring the vear ander veport. As soon as
conditions regariling imporiation imjrove Lwo new Merine
vims will have to be procured for the tlool, as muel in-hreed-
ing s now going wu for want of Prest bloed.

IV, Prarcarions,

The demand for Bulleting on -~ Berzeen ™ and “ New
Agricultnreal Twplements for India ™ was so grear thaf a
secomd edition of thess puldications had to be ought out
during the year.

A pamphlet was also issied to advertise the wale of
sarplns dairy stock and was widely distvilmted,

V. ProcraMME ror 1915-10
Major,
1. Practicnd treatment of pedigree dairy herd of Tndian

cattle and pedigree dafry herd of cross Montgomery-
Ayrshirs eabtle,
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TT. Practical treatment of 1,200 aere mixad farm, with
partienlar attention to profitable medern machinery and
the financial resndt of (he work.

The bullk of the produce of the Tusa farm i uged for the
maintenance of the dairy erd.  The votation adopted aims
ut the up-keep of the fertility of the land along with supply
of enncentrated food and long fodder and a conslavnt supply
of the green fodder thronghout the year. Included in the
above is the shudy on 2 practical scale of :—

{#) Rotations.

{t) Crops for fodder, seed and silage.

{¢) Traplements amd maehinery.

() Technique of enlinral operaticus.

fe} Tvpes of Farm huildings.

(11, Eaperimental wark of Puse. After the prelimiuary
testing of tho new experimental area at Pusa, the following
will be started and eontinued along with existing work :—

{n) Rotational experiments.

thy Trial of new vavietios of existing craps, especially
leguninous  fodder crops, American nnizes,
forelgn oals, and wheat varieties,

(£) Manurint experiments, especially sessonal aud
gquantitative 1esls with phesphates.

{d) Rotation  awd  wanuvial  experinwnts already
started.

{6} Seascmal tests with Tava snd Samatrana indign,

(i Fermemled green-manuring experinents v wolla
boration with the Ymperink Aaricalenral Bai-
teriologist,

() Trial of sugarcans varieties suitable for growth
without irrigation. (Sewme of Dr. Barber's
varietios are very promising.)

IV. Demonstrations, exhibitions and cattle seles of snp-
plus dairy stock, ete., will he held from time to time as
neeasion offers,
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Minor.

V. Pouring and advisory. Visits will be paid te pro-
vincial agrienlinral contres. This shoudd tend to co-ordin-
alion of agricultural work.

V1. Rerseem cultivation. Experiments with this will
be continned,
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REPORT OF THE IMPERIAL AGRICTLTURAL
CHBEMIRT,

(W. H. Harrizon, D.Bc)

) I ADVINIRTRATION.

The Section was in charge of Mr. W. A, Davis, B.Re.
ALCGT, POS, Todign Research Chemisl, until Nevem-
her 10th, 1917, on which date T tonk nver charge as Toperial
Arrienitural Chemist.

M. J. Sen, Rupermumerary Agrieultnral Chemist. can-
tinned on special dutv nnder the Government. of the TTnited
TProvinees i conmerding with the worl at {he Ghazipur
Opinm Factory,

. T, Epnearion.

My NN Ghosloand Me. 8. C. Duit joined this Section
as private students, the former an July 10th and the Intter
on Bepterber Oth. 1917, and hoth have since taken np
appeintments ag asststantz Meo A K. it Jetned the
Section as a stipendiare stndent of the Bihar and Ovisen
CGoveriment on June 180 1018,

ITT. Mernorate avn Dens-aarans,

The nsaal meteorolngieal vecords were maintained and
the crops and drainage waters From the dvain-gauges were
examined in the nsual marner. The waters amd reops Frem
the Cawnpore ganges were also apalysed,

TV, GENFRAT ANALYTICAL WORE AN ASSISTANCE GIVIN T0
OTHER RTOTIONS,

Tlee followingr samples wore analysed and reporfed npan

dhiring the gear -

Roils S )}
Freding duffs | . . . . . 135
Manures . . . . . 22
Waters ) . . . . . ni
MiseeHunedis . . . . . ]

TwEan . AT

L

7
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Amongst the manures examined was a sampla of guane
fyom the Nicobar Islands which contained 9-5 per cent.
nitrogen,

A number of soils wers veceived for examination from
the Settlement Officer, Gorakhpur, cousisting of various
types of bhot and hangnr soils.  The analyses disclosed tha
faci. that bhat svils ave characlerized by a high carbonaie
of lime content and conld be classed s marls, whereas the
propovtion of lime in the bengor soils was low and they
woukl be elassed as loams.  The bhef soils had a anifor-
mally low available phosphorie acid (P 0.} coutent, whereas
that ‘of e diager soils wos abont normal, although the
total phosphoric acid present in hoth types was ol dissi-
wilar,

The following aszistanee was  rendered fo  other
Sections -— i

Myeologienl Rection. Six samples of soil from apple
orchard soils nned 20 samples from selected plots
growing jute were analysed. The loss of copper
sulphate during the steeping ol jute seeds was
determined. )

Botanigal Section. One “ nsae ™ soll was examined.

Agrieultural Section. REighteen samples of manures
and 48 of sugarcane and feeding stuffa were
analysed and reporied upon.

Fudiye Researeh Sectime.  Reventy-three soils weve
analysed, consisting of samples from indigo
wiils of Bikar and samples from the experi-
wentat indign plots of the Tmperial Agrioul-
tired Racteriolozist,  Thyee samples of cement
At one of petral were also examined,

Twperial Cotfon  Speciatist. Tifty-one samples of
votton seeds were exatnined for their feeding
vule,

V. MrTHOTS OF ANALYSIS,

Dyer's nethad of estimating the available plant Eood
in soils, or one of its many modifications, is adopted by
i
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agrienltural chemists thronghont the world as a means of
evaluating the manurial requirements of soils, and
undoubt.edly as proved of great value, but whether or not
the method can ha applied uniformty to all sails is a ques-
tion which, since its intradnetion, has exercized the minds
of chemists, and in partienTar a considerable confroversy
has arisen regarding the valnes obtained for nvailable phos-
phoric acid in highly caleavenus soils.

A short time ago Mr. Sen published the resulis of a
geries of experiments carried ont in #his lahoratory, which
showed that the addition of incrensing propovtions of
carhonata of Jime o 2 non-caleareens #oil, rieh in available
phosphate, had the effect of greally decreasing the values
ohtained, and that the valnes obiained when the caleiam
carbdnate content reached abont 20 per cent, were of the
same ovder as those ohtained from Pnsa soils.  An increase
in the proportion of calcinm carhonate over this value did
not materially affect the vahtes abtained.

The greatest change in the nrder of the valoes oliained
occirred at the point where the calcium carbounte contend
wag suffictent to nentralize fully the eitric aeid of the
sobvent solution. and Mr. Son coniluded that the effect of
the calcinm eorbonate in giving rise to low avadlabio plins-
phate values was due to the nentealizalion of the acid. In
addition. as the values obtained eomtiiued to decrease alter
the point of nentrality was reached, he coneluded that a
certain amount of phosphoric aeid waz © ahsorbed.”

These experiments have been repeated in greater detail,
and no cvidence has been ohtained that alsorption eceurs
to anv anpreciable extent, hut. on the contrary, the values
obtained from the varions mixtures appear o be determined
mainly by the composition of the liqnid after its reaction
with caleinm carhonate. With increasing amounts of
caloinm cathonate the composition of the liguid gradually
changes, and the phases may appreximately be defined as
follows :—{a) 1 por eent. citrie aeid solutiv, (U) a sataraled
golution of caleium citrate with decreasing amounts of
acidity, (@) a saturated sclution of ealeinm citvate amd
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carbon dioxide, (4) a somewhat indefinite phase consisting
of saturaled zolations of ealelum ciirate with inereasing
concentrationg of calcium bicarbonate, and (¢} a final phase
of a saturated solubion of calcium citvate and ealeium
bicarbonate. Extractions of the soil in the absence of
calcium carbonate with solutions approximating in com-
position to the plases defined above yielded valnes commen-
snrate with those ohtained fvom the corresponding mixture
of earbonate of lime and soll. Consequently the npplica-
tion of Dyer's method to colearenus soile ic dn effoct an
extraction with o eevies of dissimilar solwbions the eom-
position. of which wainly depends upon the ealeium
envbonate content, and (his heing the case, the values
obtained in the ease of calcaresus soils of varying lime
eontent can bear no very definite relationship one with the
other and much less with non-caleareous soils.  Tn the cass
of non-caleareous soils the value of Diyer's method is antively
due to & rigorous correlation of the analytical data with
the known maiurial reaction of specific seils, bat such
rigorons correlation is almost entirely lacking in regard to
highly ealearcous soils. The interprelation to be placed
o fhe valoes obtained is very indefinite, and 2o long az this
condition obtains the method must remain of dubious value,

Incidentally durving the conrse of this investigation, it
was discoveredt that the presence of caleium carbenate
serionsly interfered with the estimation of citrate-soluble
phospliorie acid by the standard method under standard
conditions. This is caused ly the phosphate present
in the ammoninm citrate solution reacting with the ealcinm
carbonate to prodoece-iuscluble calvium phosphate.
284 .
tie V1. Bores axn Rom CovpITIONSL

{«) Paddy Soils. The study of the relationship of the
gagseous products of decomposition to these soils has been
continued, and particnlarly that of carbon dioxide and
hydrogen. Tt has been shown that carbon dioxide when
present alome can persist as such, but that in admixture
with hydrogen, aud under hiolngical influences, a reazcom-

a
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Lination occurs, of sucl futensity that the absence of any
Jarge quantity of these gases from the atmosphere in paddy
soils is accounted for. Incidentally distinct evidemee has
been obfained to show that marsh gas can be produced by
w combination of thess two gases wnider hiologieal in-
flenoes.

This phenomenan offers o veasouable explavation {o
aecount for the acomnulation of nitrogen gas in these soils
without the necessity of putting fovward the theory of the
preesence of peculiar types of fermentation, and it also has
i considerable hearing on the guestion of lime conservation.
The important. fact has aleo been obtained that this reaction
batween carhon dioxide and lyrdrogen iz nob peenliar o
paddy soils, but that it can be induced in dry soils with the
nitmost ense when the emuditinns are approximately aune
vabic in charaeter,

This investigntion is practically comploled ami the
results are being prepared for publication.

() “ Bara” Solls. At the instance of Lhe late T,
Barves. o series of pot-calbtare experiments were fnstilated
with the object of testing the growih which conbd le
induced in these stevile soils by washing out the salls
present with ordinary waler. The water wsad in ghis
ingtance wag the ordinary well water of Tusa with the
vesult that germination was practically entively inhibited

The washed soils were, therefore, subjected to a careful
oxamination, and it hecame evident that the biearbopate
of lime in the water had brought about a reaction leading
to the production of alkaline carbomate in the soil, The
soil expervimented with oviginally cardainer » comparative-
ty small amcunt of alkaline carbonate and o considerable
proportion of sulphates and chlovides, whereas, after the
washing process. the snlphates and hlorides were reduced
in amount hat the cavhonate content had considerably
increased, so that the effect had heen to change the oviginal
condition of whife alkali iuto one of black alkuli,

The danger of bluck allel forming in calvaresns soils
has recently heen the snhbject of investigation in Amerioa,

=
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hut no atiention has hitherto heen dravn fo the danger of
caploying o water eontaining calehun bicavhonats Jn
sefution for the irrigation of lands showing white alkal/,
#ud consequently this question is eing subijected !n a close
Ttvestia tion,

{¢) Mode of action of supsiphosphate in calcareous
soils. The wurde of action of soperphosphate in ealeare-
aus soils b zosewliat ohseare, aml it appeured deddrable to
ubtain itFormation regarding the combinations formeed, the
rapidity of their formation, and the consequent effective
range of superphosphate applications,  With thiz object
m view @ preliminary series of experiments bave been
cayrigd out it relation to the veaciions geeaeriug between
phospliafes of lime atil calefum carbonate under varying
vonditiong, 11 hag been Lound that superphosphate reacts
very rapidly at ordinary Lemperature with calelum var-
bonate {CaCO), the product of the reaciion being the com-
paratively insoluhle dicaleicphosphate, and that the latter
in thrn slowly reacts with more CaCO, forming tricaleic-
phosphate. At higher (emperatures the intermediate
stage  pracieally  disappears and  trcaboicphosphate is
formed with great rapidity.

The reaclion belween solid dicalcicphosphate and calet-
ui carhonate {CaCO,) it the presence of water is very slow
owing tu the slight solubility of the Forwer, bub as dicaictc-
phospliate is very vapidly removed by CaCO, froa & satu-
rated aqueons solution sl also feomn o saturated solution

“in 1 per cent. anmmoniwm citrate the probubility ol its per-

sisting it soludion in the presence of calelum  carbonate
(CaCO) is very remote,

Applving theso facts to calearesios soils 1t v nuhi appear
that the range of action of superphosphate is Bwited owing
to the raptd tormation of the comparatively insoluble
dicaleicphosphate and the lormation fu turm of the insoluble
tricalcicpliosphate  from any  dienleicphosphate  which
beeomes soluble.  The finad stage in which the phosphariu
acid (P,0,) is iu the form of tricaleicphosphate would b
quickly reached, so that the fertility of these caleareous soils
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becomes Targely a question of the solubility of this substance
in the soil solution. These deductiovs are of considerable
interest, and experiments are heing conducted to test their
validity,

VIL Crops.

{e) Padiy. A serfes of experiments were instituted
with the ohject of determining whether o not the investi-
gations cn paddy on which I had heen engaged at Colm-
batore could be carried on in o satisfactory manner at Pusa,
As & result there appears to be no insuperable difficulty 1o
be faced, and econsequently work on this crop will vonstitute
in the future one ¢f the major subjects of mvestigation of
this Section.

For this preliniinary work the question selected for
investigation was whether vr not the use of ammoniacal
manures could be advantageously combined with green-
manuring. For this purpose two series of [ifly pots each
were laid down, filled with soil to which gradioated inere-
ments of ammonivm sulphate were added, and to Lalf of
the pots green leaf manure was added ad the rate of
10,000 b, per acre.  Imio each series a selected pure strain
of paddy seedlinge was transplanted, and [ am greatly
indebted to the kindoess of Mr. F. R. Parnell, Government
Economie Botanist, Madras, for supplying ma with the
seed. At the time ol writing the crops huve not reached
malarity and ne quantitative results are available, but the
growth in the pots is well differentiated and will, in all
probability, give vise to definite conclusions. One point,
howover, is very clear even ai this stage. The reactiou of
the two strains of paddy to green-manuring is vevy dis
similar and leads to the conclusion that the uncertain
reaction of green manures Is not entirely associated with
soil conditions, but that the strain of paddy employed is o
factor to be comsidered. This is a question which will
require close investigation,

(U} Tobacco. The First Assistant, Mr: J. N. Mukerji,
has continued his exporiments on the effect of different

"

vl



LIRS
- '},‘\'

4

e

(P A

i;\H'l‘l’[‘[?'!‘.h}, PUEA, O& 10113 ar

manures ot the yield, quality, anl nieotine conient of
Indian tobaceos.  As vegards vield the hesk resulis were
obtained from farmyard mavure, closely followed by a
combivation of superplosphate and pofassiun nitrate,
whereas neither of the Intter manuves had auy appreciable
efiect when used alone. The leafl produced from the
varions plots was sobmitled te the ivevior of the Indian
Leal Tobacoo Development Company, Dalsing-Savai, for
valuation, and in his opinion no definite relationship was
apparent between the manurial treutment given and the
guality of leal produced. Rimilavly no definite relation-
ship was Jiscovered I regard to the nientine content.

The relative effect of toppivy and spiling the plant was
alse investigated. The yield of plant was practically
identical, but the topped plants guve a greater outturn
of stalk than the spiked omes. On the other hand, the
topped plants yielded o leaf of betber texture and a higher
nicotine content.

An investigation contrasting the effect of rack-curing
and groond-curing on the composition of the leaf showed
that there is a destruction of starch and sugar during the
process, but that ground.curing canses a greater reduction
of the starels content shan docs rack-cwring wind at the same
time produces a leaf of higher nicotine content.

(¢} Sugarcana. Tor several vears the effect of storing
canes by clamping has been wnder investigation in the
North-West  Frontior Provinee, and the conclusion
arvived at was that no deterioration of the juiee took place.
This has been confirted during the Jast cold season, and,
waddition, the effect of windrowing cane as practised in
Louistana has been examined.
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The effect ol windrowiug at luw temperaiures for a
period of four wonths Las leen very marked. The weight
of the individual canes devreases considerahly, and this is
accompanied by a decrease {n the percentage of juice, show-
g that there hws been a drying-up of the canes, This im
trrn has led to a conrcentration of the juice, but the parity
of the juice lends (o Inorcase rather than to decrease, so
that windrowing will not lead fo the intreduction ol o
ineredsed difficulties in the produstion of mgar. TR 4
b

The question whether or not windrowing Jeals (o a lows
of sngar is more difficult of solution, bt an attempt was
made to determine this by carefuily checked weighings of oot
the canes and julee produved, Az a resnhl it would appear
that thave is an sctual loss, though comparatively swall, i
the case of Ashy Mauviting canes, bub that in the case of
Local Pounda there is & marked inerease. This faet is ol
great inporfance and requires confrmation before being
accepled, but if confirmed it opens out a feld for further
investigation.

C}
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VIIL DRocrAMMY OF WORK,

Major subjects.

1. Continuation of the iuvestigations into the amount
amml nature of drainage water frew fallow land and Lmtl
Dealing Crops.

2, Pot-culture experitents with paddy o detevinine
{(#) the relalionship between rale of drainage and crop
production, (4} the direct manurial value of the nitrogen
in green matures, (¢} the value of green manures when
wied in covjunclion with nitrogenous mmineral manures

“other thun nitrales, aud (i) the behaviewr of differont
strains of paddy to green-manuring.

3. Ao investigation iute the conditivus guverning the
formation of Seck albeli in soils Irrigated by calearesus
waters. )

4. Continuation of previvis work in cohpection with
the factors governing the L’ompomtwn and qualhity of
tobaseo.

3. The study of the effect of windrowing sugateans at
low temperatnres.

Minor subjects.
1A sty wf the mode of action of pho&phatiu manures
i caleareous soils.
2. Cheeking the avccuracy of the 1zlet}1uds of analysis used
ub Pusa and the examination of new methods of analysts.

IX. Legr ov PusLicaTions.

W, AL Dl . Report on Agricubtural Chemistry, 1914-17,
for Lhe Dourd of Ssientific Advice.
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REPORT OF THE IMPERIAL ECONOMIC
BOTANIRTS. '

(A. Howagp, CLE, ssp GaprieLne B U, Howarn, AMAD
1. [vrrobuCTION,

The Imperial Eeonomic Botanist held charge of the
Sectton during the year ending June 30th, 1918, with the
exception of vne month from September 8th, 1917, which
was spent oh privilege leave in India. During this peried
the SBecond Assiatant, Maulvi Abdur Rahman Khan, was
in charge of current dutics at Pusa,

The work of the staff continues to he satisfactory.
The Second Assistant, Manlvi Ahdur Rehman Khaao,
has made himself exceedingly unselul in carrying out
o uumber of improvements in the Botamical Area and
alse in the experimental work at Indore, Bhopal and
Cwalior. Chowdhury Ram Dhan Singh, Third Assistant,
has worked well in connection with the experimenis on
indign and on sub-sodl aeeation at Pusa. The Fourth
Asgsistant, Babu Kashi Ram, has done useful work in
comnection with the vegetable-drying expeviments at Quetta
und with the tobaceo-breeding experiments ab Pusa.

The inadequacy of the facilities available at Pusa for
maling the most of the results obtained is hecoming more
evident as the years pass. The area of well-drained, well-
aerated, high-lying, Tight land suitable for the testing and
seadl production of many of the crops under investigation,
is exceedingly small. Tu comsequence, the material avail-
able in the shape of pure lines cannot he warked through
fast epongh and cven when this has hean done, we have
insufficient room to meet the ever-increasing demands for
seed. New centres of distribution of Pusa wheats ave spring-
ing up every year but there is never sufficient botanically
pare seed for starting the worl., What is urgently required
is a special Inmstitute of Plant Industry, situated in & more
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favourable locality, te which the work of tha present
_ Botanical Bection at Pusa can be transferred.

For the fitst Lime since the war, the transport of seed
from the farms in Bihar bas been intertupted dus to the
railway restrictions now in foree. At harvest time, it was
only possible to send seed to distant parts of Indig by
passenger train. Huch a method is out of the question in
the case of hundreds of maunds of seed. Several impor-
tant indents from Contral India, Kathiawar and Bengal for
thiz reasen could net be met. The Dengal North-Western
Railway, however, waye able to provide sufficient transport
for the wheat produced and distribution had to be confined
to Bihar and the United Frovinces. Tlese difficulties were
represented to the Central Transport and Toodstufis Board
with the suggestion that faeilities should be given to the
Agricultural Department generally in the transport of seed
of all improved varieties of fond graing intended for sowing.
This has heen accepted and the Dircctors of Civil Supplies
have been instructed to issue priority certificates in class 2
{8y for all consignments of improved varieties of seed for
sowing purposes hooked by or warder the order of the Agri-
enltural Depariment.

IT. INVERTIGATIONS aT FUsa,

1. Wheat.

Bubstantial progress has been made during the year in
the wheat investigations at Fuwa hoth as regards seed dis-
tribution and alse in connection with wheat breeding.
Two of the early series—Pusa 4 and Pusa 12—are estahb-
lishing themselves rapidiy over largo wreas of the country
as a result of the efforts of the Agricultural Depariments.
The rate of replacement of the country wheats by these
improved types is now a gquestion of organization, of the
supply of seed and of adequate funds.

Pusz 12. The United Provinces are a long way ahead
in the replacement of the mixed country wheats by an im-
proved grade which also satfsfies the cultivator om the
important question of yield. '
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In the Cenlyal Cixcle of this Peoviuce, My. B. C. Bust
s continued the systematic fdrodnution of Pusa 12 on
the alluvial soils ol the Doab aut Oudh portions of his
charge. Tn connection with the special gteps tuken in eon-
juaction with the {rrigation Dypartmont to inuresse the
aven wider wheat, the bulls of the available seed supply was
conventrated nminly in the Distrivis of Ttawah and Cawn-
pore where the dematd for this variely wis intewse.  The
tota) yuautity of sced jssued duriug the year from stoves
controlled hy Mr. Burt was 12,200 maunds of which the
kargeat items were Etawah 3,440 mavnds, Cawnpore 4,773
mannds and the Sitapur Court of Wards 1,100 maunds.
This variely is now well established these Districts and
is spreading rapidly {apart from the efioris of the Depart-
tent) on account of the inetessod vield {estimated from
crop-cutting experiments fo he three i four maunds per
avre under prdinary cubiivation) aud tle enbianeed price
which i1 fetehes. There arve now aly villages in the
Frawal District and some ln the Cawnpore {igtrick where
practically ue other wheat is grown and speclal measnres
are being takel to maintain these as ventres of purity where
sced can be purehased (to suplewent the supply frent the
seed farms) and from which this variety will also spread
naturally to surrounding villages. [n the Hitapur District,
Jiost, excellent work has been done by the Special Manager
of the Clourt of Wards' estates, Mr. Dunne, in the gystema-
tic intvoduction of shis wheat The Katesar estate now
pussesses ibs own seed store and last year supplied over &
thonsand maands of seed to a growp of neighhouring vil-
luges. The slore worked at a considerable profit sl
inspectinn of the crops iu the villages showod that they wers
praciically pure. For the ourent year, Liiig estate lias
siored 136% mauuds, material quantities have also heen
kept hy individual cultivators and srrangements are in pro
gress for special demenstration plots ang for the mainten-
ance of pure stocks of seed on the areas commanded by
three tuhe wells with which this estate is now equipped.
Tt has unfortunately proved impussible to formi evenr an
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approximate estimate of the extont to which this wheat is
spreading naturally in the Central Circle apart from direct
departmental supplies of seed. Lvidence ja available that
such natural expansion is very considerahle but it iz fmpos-
sible to pauge its extent without & spectal enguivy for which
siafl is not available. TFrom time to time, cxamples have
Deen met with of seed heing taken very considerable dis-
tances by relations of successful growers and of very con-
siderable aveas thus arvizing in teacts that lm,d el heen
reached by direct demovatration.

To Oudh, Mr. L. C. Sharma contioves to make rapid
progress in establishing this variety wheve last year the
estinmated area under FPusa 1€ was one hundred thensand
acres.  One of the chief ageacies employed in seed growing
and demonsiration are the tocal notables, the Talugdars of
Cndh, many of whom are maintaining excelient seed farms,
In one case, one of these farms supplied last year 2000
maunds of pure Tusa 12 sead fo the Agricnitural Depart-
ment of Bihar and Ovissa and 1,100 mannds to the Central
(rgle.  These fgures convey some idea of the meale an
which these private seed farms arve heing condueted and
tha useful purpose they arve serving in the agrieulinral
tlevelopment of the counkry.

Ia the Western Cirvele of the United Provinees, Pusa 12
is now widely grown and has yieldod well in the Apra and
Meerut Divigions.  ANhough the greater part of the pro-
duce ie held in veserve in the villages for sowing, the in-
dents reccived by the Apriewltural Department show no
signs of diminmtion. It is estimated Lhat next rabi From
ten to twelve Lhousand acres will he sown with seed con-
trotlad by the Officiating Deputy Director, Rad Mahib Ganga
Pershad. The growers find Pusa 12 tn be vust vesistant,
an early ripener, with n slraw strong enongh to vesist high
winds, and & higher yielder thon the country wheats, Tt
w180 requires less irrigation water and, as its grain is large
and fine looking, it attracts the Luyer immediately it s ex-
posed for sale and so fetches a better price.  'When storedl,
it peaistz weevils better than the softer deshd,  The fact
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that it is heardless and the ears are copper-coloured when
ripe enables this vaviety to be rogned easily and so kept pure
by the cultivators.

The substitution of the country wheats by Pusa 12 in
the United Provinces, imporiant as this is, s, however, only
o part of the advantoge that is possible as a result of thiy
work. One of the characteristics of a really superior
variety is its power to respond to lmproved cultivation,
The future possibilities of the plaing of Tndia in wheat
production will be evident .from a consideration of the
- vields obtained on the large seale during the past season
with this variety. In Ondh, the average yield of Pusa 12
on large areas al Chandapur in the Rai Bareli Distriet and
at Malihabad near Lucknow worked out at 30 manads per
acre. At the Kaltanpnr seed farm near Clawnpore, which
& Fow years ago was very indifforent village land, an area
of over 7 acres gave an average of 27 maunds to the acre,
Same of the cultivators’ fielda in the Frawalt Distriet
weighed out over 24 maunds o the acre. At the Sugar
Experiment Station at Shahjahanpuy, the record yield of
85 maunds to the nere over 18 neres was reached. These
vields are now the rule in well managed seed Turms in this
Province and ave the veanlt of a proper grading of the Tand
combived with good ewliivation and gond managoment.

In Bihar, the introduoction of Puss 12 has made satis-
factory progress in the Patua and Bhagalpur Divisions
whare, however, the work Is still hampered by n shortage of
seed. The whele of the Pusa 12 grown Tast vear on the
Dholi and other estates in North DRihar was placed at the
disposal of My, Milne for use in South Biliar ax well as an
additional 2,600 maunds from Oudh. Even with e locad
supplies, these amounts only sabisfied o vory small portion
of the demand. )

In the Punjah, the Director of Agriculture reports that

Pusa 12 is exceedingly popular in the Hoshiarpur, Jullun-
dar, Gurdaspur and Bialkot Tistricts on well land:,  The
¢rificism has heen made on this wheat that it is heing
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encouraged in these Districts without sofficient tests having

been made as to its suitahility for them. Teeling the foree
of these critivisms, the Direcior of Agrieuiture recently
made a tour through these Districts and was struck by the
great and wnanimons enthusiasm evineed for Pusa 12 by
all the growers of it. They all assnred him that they got
at least 25 per cent. increased outturn from it and a pre-
mium of at least 2 annas per maund.  One grower sold 500
maunds of it to & Lahore eontractor, who required it for
auting purposes in that city, at a preminm of 4 annas per
maund over ordinary wheat. A certain amonnt of this
wheat is also being grown in the Ferozepove, Karual, His-
gar and Robtals Dhistricts. Everywhere it is exceedingly
pepular and increasing amonnts ate heing stoved for next
season by growers.

Tn Sind, Mr. Main has commenced the trial of Pnsa 12
in varions parts of the Provinee and the work is being con-
tinwed. Some promising results were chtained in the
Upper Bind Frontier Distriet op zamindars’ fields arfd the
conclasion in this tract is that Pusa 12 is an early ripener
and a heavy yielder. The zamindars concerned have kept
the whole of the produce for sowing next scason.

In the 8imla Hill tracts, Mr. Pesake has suceessfully
introduced Tusa 12 in thres villages in Sirmoor where this
variety has done well. The people are very much taken
with the grain and a number of villages have undertaken
to prow poihing but Pusa 12 next yeav. The Chief Secre-
tary of the Sirmoar State, Sirdar Narain Singh, whe has
intevested himself in this work, has introduced a book to
rocord the quantity of Pusa 12 sown each year fogether
with the ncreage. Distribution of sead will be carried out
village by village so as to prevent admixture,

Puse 4. In many paris of Tndia where a rapidly
maturing, high quality wheat iz required which will also
vespond to good cultivabion, Pusa 4 is meeting o distinct
want and is rapidly coming into favonr.

In North Bihar, the fall in the price of indigo led last
vear to a great demand for seed of this variety fram the
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indige planters a portion eonly of which could be met.
Nearly all the last crop of seed produced on the Dholi
estate, an exceptionally fine product, was used for setting
up & number of these estates with a pure supply of seed.

In the United Provinces, Mr, Burt reports that this
variety las heen a most marked snccess inthe Ken and
Dihasan Canal areas in the Distriets of Randa snd Hamir-
pur. Last year, over five thonsand maunds of Tusn 4 were
issuedd and in addition a number of zamindars and cnlei-
vators sowed considerable areas from their own seed. A
lurge proportion of the seed was distrilmted throngh the
Canal Department. Al the last harvest, this variety Fetched
a very substantial premium in the local markets often
amounting to eight to' ten annas & maund over conntry
wheat, the keenest buyers heing cxporters to Bombay, For
tho coming year, a stock of 8000 maunds of this wheat is
being held far issue in Baudefkhand.  This variety is also
likely to prove nzeful on the alluvinm in helping to solve
the {fodder problem. For the third year in snccession at
Kalianpur, excellent crops of Pnsa 4 have heen obtained
after early fodder juar (1. Sorghum). The practice, if
wenerally adopted, wonld go far to solve the fodder diffi-
culty in eanal irvigated tracts and wonld permit of a larger
area heing put under wheat.

In the Central Truelin States, the resully obiained with
Puaa 4 led to a keen dewand or seed hut nothing conld be
done {o assist matters due to the railway restrictions in

- foree. A supply wasg arranged For the Gwalior State hui
transport, conld not be obtained.

In the North-West Frontier Trovinee, the vesult of the
trials of this vartety Ly the ryots is that “ Pusa 4 has
gained the cnltivators’ favour and has heen acceptad Ty
them, and it is confidently cxpected that the vaveity will
aceupy the greater part of the 280,000 acres of irrigated
wheat in the Novth-West Frovtier Province within o very
few years. Tusa 4 has been so well received by the people
that the North-West Frontier Province Government have
allotted a sum of Re. 25000 to porchase seed from those

1
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growers who tested the variety last sensom and a further
sum of Rs. 25,000 has been set aside to build grain stores
at some of the Tehsils in the Province, primarily to store
gead of Pusa 4 for sale to the cultivators.”

At the Sydney Royal Agricultural Show of 1917,
Pusa 4 and two other varieties (Pusa 107 and Pusa 110},
grown by Mr. J.-B. Roach at Gilgandva in New South
Wales, gained 44 ont of 45 points and weve awarded the
first prize in one of the classes. At the Tood Products Ex-
hibition at Jaleatta in Jdanuary of this year, an exhibit of
Pusa 4 and Pusa 12 and of bread made from Pusa 4, grown
in Bondelkhand, gained a special prize. This exhibit was
arranged in collaboration with My, Bwrt. all the wheat
exhibited heing grown on the farms of the Central Qircle,
The samples were particularly well grown and attracted
much attenticn, The bread was haked by the Great
Fastern Hotel Conmpany from flonr prepared Ly Messrs,
Shaw Wallace & Co. at the Tooghly Flour Mills.

Punjab 11. In addition to the wheats selected at Puea,
nte of'the types, Punjab 13, separated by vs ot Lyallpur
from a local mixtnre in 1988 and handed over to the Pun-
jab Agricultural Department in 1908, is being distributed
in the Cangl Colonies of tho Punjab. the aves last vear
aneunting Lo no less than 100,000 acres.  This tvype will in
all probahilify be rapidly displaced by Pusa 12 when the
zamindars in the Chenah Colony ceaso to overwater their
wheat, At Mirpurkhas in Sind, Pusa 12 has given as mmeh
as 25 mannds to the acve on the prelitiinary irrigation only,
a3 vesult which confirtms the compon experience with this
whent in the Tnited Provinces shat it does best if somewhat
sparingly watered.

Wheat breeding.  The work on wheat breeding at Pusa,
referred to in previous reports, is now rapidly approaching
the stage wlen variety trials can be carried out on g field
seale. Two of the selections (Pusa 32 and Pusa 42) from
1 cross made ab Cambridge in 1010 between Pusa 4 and one
;. of the new Fnglish wheats were tried last year by Mr. Burt

at Kalianpur fo see how these wheats wonld behave under
' v
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canal irrigation. The new types wers tried agail}at Cawn-
pore 13 and Tusa 12 en large plots and the sowings were
made in duplicats, The yields ohtained wers as follows i—

Tamn L.

Trals of new Pusa wheats af Kalianpur.

| TIELEe Ire 1T, TEE
ACHE
¥arioky . LEuiTER
Qenin ‘ Btoaw
— o | S
Camapore 13 . . . . . 2L 4,628
Copws 82 . . . . L1 30 ‘ a7l
Fusm 1z . . PR . LTI R
Pow & . . - . . 2,460 4,500
Cawnpore 18 . . . . 8150 AR5E
\
!
TPsn 38 . . . . . 1,887 022
Fusp 12 . . . . . &204 i 4070 Pamngrd by lndg-
| ing aanid i onde,
Fom 42, . . . . 50 . 4,58

Nos. 32 and 42 have since been discarded aa this cross
has yielded six more wheats which are much more promis-
ing. Thesa will be tried or o field scale at Kaltanpur in
October next. Three other series of erosses—on Pusa 8—
are now rapidly becoming fized end ihds waterial is
expected hoth to yield wheats of immediate utthty ag well
as parents for further crosses. To obtain the full advant-
age of the breeding work in progress at Pusa and to bring
it Lo a practical issue several years’ work will sl he
neaded. )

The resnlts to India of the Pusa worlk on wheat were
referred to in the House of Commons on August 1dth, 1917,
by Lord Henry Cavendish Bentinck (Purlicmentary
Dsbates, vol. 07, no. 116, p. 1008) when advosating that
more mohey should be spent on research in agricultural
development. ¥t was pointed out that research is the basis

_of all progress.in agrienlture whether at home, in India or
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in Africa, and that the movey valug of a single successful
introdnetion like Pusa 12 is out of all proportion to the cost
of a Research Institute.

2, Indige,

The investigations on this crop, referred to in previous
reports, have been continmed during the year and have
been confined largely to Java indigo, As this crop, when
grown for leaf, is in the ground for nearly a year, it must
be remembered that it differs entirely from the ordinary
cold weather and monsoon crops as it has to maintain itself
under & very wide range as regards soil conditions. Sewn in
September or early October, the first portion of the growth
period takes place under cold weather conditions. The
erap then bas to survive the hot seasonm when dry west
winds are to be expected after which the temperature of
the surface soil rapidly rises. The plant then completes
. its first vear's growth in the monscon phase, during the
latter portion of which the aeration of the soil is interfered
with by the cessation of drainage due either to the rise of
the vivers, the Hooding of the country, the rise in the sub-
soil water level or fo a combination of these canses. In
interpreting the results obtained with this crop, therefore,
it will always be necessary to hear in mind these facts. Tt
is penerally in the second half of the monsoon and after
the first cut has been taken that growth slows down and the
plant often becomes Jiseased.

Much time has heen spent in the investigation of the
root system of this crop and the effect thercon of any altera-
tion in the z0il conditions and also-of cutting back to
varying degrees. The roots of Jave indigo are exceedingly
sensitive to undecayed organic matter such as ofl cake,
fresh san hemp (Crotalaria juncez) weeds or partially
decayed indigo, partienlarly when these substanees are
added to the soil at times when the aeration is poor. It js
then possible to kill the crop outright by these mesans.
When, howaver, the damage does uot proceed go far, the
rout systemn is often profoundly aflected, the total a.bsoréling

. 22 .
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surface is reduced and the young routs gnd nodules lose
their freshness snd hecome discolonred and unhealthy,
The above-ground portion cesses to grow normally and the
young branches are frequently attacked by Psyile. Similar
resalts have been obtained in the Augnst sown sped crop
when the indizo has been sown in land fonl with weeds
which have been tuvmed under a Eew weeks previous to
sowing.

The effect of complete or partial euiting back on the
root system of rapidly-growing Java indige has yielded
some interesting results. In the cultivation of {ndigo
in Bihar it is the univeraal practice to cut the indigo hack
completely in June and to leave the stumps for a2 secomd
erop. The time taken in forming new shoots varics with
the season. Tn very wet weather, sprowding js delayed and
the process s distinetly favoured by a break in the vains.
It has frequently heen observed at Pusa that 11 o few leaves
are laft at the first ent, the new growth is much more rapid.
This year, the sffect of complete eutting back and of hard
praning on the root system was examined. Tt was found
that complete cutting hack, while the plant s in active
growth, kills the fine roots and nodules and that a new
ahsorbing system has to be produced before new shoots
form. This naturally takes time. ITeavy praving, ou the
other Dand, leads to far less damage fo the roots and
nodules, which at once explaing the rapidity with whicl:
such plants form new growth. This fact may easily prove
of considerable practical advaniage to the indigo indostry.
I the erop conld be grown in double liney with inlercuitore,
it conld be heavily pruned at the first cut and the second
crop could be advanced by several weeks. A new syatem of
prowing -Java indigo, based on these results, hae been
worked out at Pusa. The crop is sown in Beptember (after
g clean fallow) in double lines with 2 space hotween for
mechanical interenlture to keep down weeds und to asrate
the soil.  The lines ave pruned as early as possible after
the rains bresk and the seeond ewt is taken as soon as
-possible  afterwavds. Whether it will bo better .to be
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content with this second gt and then dig out the stumpa
or to prone & second tine and try to obtain a third and
final cut, is a maiter which lurther experience will decide,
The resulis already obtained show that under actual feld
conditions in the monsoon the pruned plant, grown in double
ines, shoots much faster and much better than the com-
pletely cut back plant. Further, it is possible in this way
ta keep the land cloan by brllack coltivation during the rabi
season and the following Lot weather und to reduce the
labour spent in weeding. Az i3 well kuown, one of the
great drawhacks at the present time of Java indigo culti-
vation in Bihar is the difienlty and expense of keeping
down weeds.

The effect on the growth of Java indigo of an alter-
ation in the soil conditions by the addition thersto of inert
aerating agents such as sand or broken bricks and tiles, was
investigated by means of the modified system of pot culture
described in o paper read at the Indian Belence Congress

at Lahore.!  As ay example of the kind of vesults obtained

by this method, the following measurenents in the case of
Java wdige may be cited 1 —

Tssug I1.

The effent on the growth of Jeva indige of diluting Pusa soil
with potsherds or sand,

Ne.of | Avmige inroe-\tngn

i
|
Kind of seil : \.\fi:ﬁ:d ! ]f;%tﬁ i incLenss

T U P —
Blloaly . . .. w0 g7 | 0
Boil 1j3 4 sapd 1,2 . . . | 8 I by 4it.
Sai] /10 + potskerds 1710 . . i L] ! 125 ! E1
Boil 7/10 + prisherds 8710 . . l 35 l. 08 1 38

The results ohtained by diluting Pusa soil have been
strikingly confirmed duwring the year by Mr. Clonston who

Y Phe dgrimdtvrgl Journal of Fidin, Bpecial Indian Sclence Congrees Momber,
1818, b, 3. . B . .

;
s
i
!
!
;
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grew the same type of Java indign under similar climatic
conditions st two centres—on the stilf black soils at Tharsa
and on the open, porous bhata soils at Chandkhuri near
Raipur. On the well-aerated, poor bhata soils, Java indigo
grew with great rapidity and formed good and abundant
seed.  On the richer but badly aerated black soila at Tharsa,
the growth was very poor. These results are illnstrated in
a paper by Messrs, Clouston and Padmanabha Aiyer read
at the Lahore meeting of the Indian Science Congress. A
more effective confirmation of our views on the effect of soil
asration and drainage on the growth of Java indigo could
hardly be desired. All interested in the welfare of the
Bihar indige industry should carefully study Masers.
Clouston and Aiyer's paper which is published in the
Special Indian Science Congress Number of the dgricul-
tural Journel of India of 1918. It will be interesting to
see what class of colour will bo obtained on these bhate soils
when the Chandkhuri crop is made into indigo.

The results obtained on the production of seed of Java

- indige under Bihar conditions were applied on a large
seale during the vear and very fine-samples were obtained,
much better than anything impeorted from Java. The
yield was affected by shortage of moistire at the end of the
raing and also by the dry winds during the ripening period
in February which led to a good deal of loss from the split-
ting of the pods, For the first tixie since the shortage of
seed of this crop became acute, the supply has been such
that the price per maund has fallen very considerably, a
result which will probably reduce the quantity of seed
grown outside Bihar. The Pusa experiments have proved
that good crops of seed can be obtained in Bihar provided
the land is well selected and sufficient care is tauken in the
manuring, euliivation and spacing of the plants. The best
returng are ohtained under conditions of garden rather
than of field cultivation, and it wight easily pay some of
the eatates to devote very speeial attention to the seed crop
_on z small aren and also to keep in reserve a year's supply
. ~~in caseof floods or unfavourable seasons. The experiments
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on this subject are being continned as it is expected to raise,
under conditions of intensive culture, heavy yields of sead
no matter what the seagson may he. There s little doubt
that the sooner North Bihar becomes seif-supporting as
regards Java sced the hetter, As the crop is not uniform
but consists of 4 mass of heterozygotes, differing widely in
root development, it is not safe to rely on seed produced
under guite different soil conditions. The result of grow-
ing seed outside Bihar might easily result in a gradual
change of type which might prove guite unsuitable to the
local sofl conditions,

The work on the selection of Java indigo is proceeding
as rapidly as circumstances permit. One of the early
selections, Type 15, is being grown on the large scale on
four estates. A number of others are being tested on a
field scale and veserves of seed are being accumulated
Java indigo is practically self-sterile and almost all the
seed iz obtained by means of cross-fertilization following
insect visits. These facts render selection work very diffi-
cult and the multiplication of promising types very slow -
as only one kind can be grown for seed each year in the
Botanical Arce. This difficulty has heen met to some
extent by facilities granted by the proprietors and manager
of the Dholi estate. A small field has been lent in one of
the villages of this gstate for indige seed purposes and at
the present time two types can be multiplied each year.

3. Tobacco.

The demand for seed of Type 28, both for cigarette
purposes and also for general cultivation, continues io
increase, In addition to a large number of small indents
from all parts of India, three definite schemez of seel
distribution have now developed—in North Bihar, in
Burma and in the Central Cirele of the United Provinees.
Saed sufficient for 4,000 acres of new cultivation was distri-
buted during the year. It is impossible 1o say how mnch
locally grown seed of this type was soww

In the Tirhut Division of North Bihar, the distri-
bution of seed has been undertaken by the Indjan Leaf
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Tobaceo Develapment Company who give oot the seed to
any one who applies fur it. There is 1w obligaiion on the
part of any ryot taking this seed to sell the produce Lo the
Company. Mr. Acree, the Manager of the Dalsing-Sarai
Branch, teports (Letter, dated Apvil T30, 1918) Lhat the
advantages obtailed by the growers of Pusd seed cun e
snmmed up as follows :

(e} Nearly all the seeds gerninaie.

{y When transplanted, the tobacco plants ave nearly
all the same size and are egually strong. v
consequence, very Jittle replaceinent is necessary
in the ficlds and partly for this reason a larger
vield per bighn is obtained.

() Al harvest time, tho whole fiedd js vipe aud ready
to cut af once. As a rule, when the ryof nses
his own soed, several variebics are found in
each field which come to matuvily at different
times aud wo cause lhe barvesting peried fo
extend over four o six weeks. When Uns
tobaceo is ready for sale, ihe ryot has thres or
four gorts to dispose of instead of one waiform
lot. ’

{d) Fype 28 has vot only heen found very good for
clgiretie purposes I the growers aleo 1l we
diffienlty in disposing of it to the lndian dealeis.

These resulls are intercsting as showing that even the
vongervative tobacco grower, i given time, is able o
appreciate the advantages of growing a pure Lne (which
vombines yield aud quality) in place of the ordivary mixed
crop. At first, the Company had some diffiealty in getting
the work stavtad and the growsrs were averse to trying the
new kind.  Now aht this is changed and should the demand
go on inereasing al the present rate, the dilliculty will ln
to provide suffivient sead,

In Burma, seed for' 800 acres has been supplied o
- Mr. MeKerral for distribution in fwo of the most import-
. amt tohaceo-growing Districts. -
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In the United Provinees, Mr. B, C. Burt 1s distributing
Type 28 among the lobaces growers of the Furrukhahad
District where it is doing well,

As the prodoction of farge quuntities of seed. live fo
type, uf any variely of tobaceo at an experiment station at
which plant breeding work iz also in progress, is a difficult
and expensive matter, it would help materially 1 all future
indents for seed could he sent in each yenr before the end
of November., Small quantities of seed .of Type 28 will
abways be available but special arrangements will have to
e made i the demand for seed increasces

1. Fibres,

The isolation of the nwnerous unit species which make
up the gametic conztitution of the four varieties ot
Hibiseus Sebdariffe, described in the Botanical Series of
the Memoirs of the Depariment of Agricaltuve in Indiy
(val. IV, no. 2), was continued during the year. When
this is complete, it will be possible to finish the work and
o put forward o lall explanation of the results hitherto
oltained.

Favourable veports continne to De received of the
behavionr of the improved type of petwe (Hibiscus cun-
nahinus) known as Type 8. Only a very small portion of
the =zeed required could he supplied and ncne of the
samples of fibre agked for conld be preparsd.  Aboot fwo
acres of this type ave heing grown for scad during the
preseul year for starting ssed distvibation cenires in South
Bihar and in Orissa. The seed likely to be chtained will
not suifice Yor purposes of seed distribution in these areas
but 11 is loped therehy to stock a few farms ab which this
type can be multiplied for local seed distribution. Un-
fortunately, vo suitable high land could be spared for fibre
purposes.  Only o few of the highest and lightest plots of
the Botanical Area at Pusa are snitable for growing patwe
to advantage and as similar conditions are required for a
number of other crops under investigation, progress must

i
i
i
i
i
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continue to be very show in establishing the fibre of this
improved variety as an article of commerce.

5. 0l geeds and gram.

The work on these erops at Pusa, referred to in previous
reports, was almiost at o standstill during the year due tc
the lack of suitable land for the culture worle.  The linseed
cultures had to be grown an twe new plots in the old fruit
area which proved to be too umeven for such purposes.
These cultures will be repeated if possible during the
comihg year.

6. Root development.

) In a paper read hefore the Botanical Section of the
Indian Seience Congress at Bangalore in 3817, an account
wes given of the results obtained in the study of the roci
systams of tho varicties of agricultural crops. It was
suggested that this aspect of variety trials has been
neglected in the past and that a study of the root systems
of a set of types throws a considerable amount of light on
the results of field experiments, During the past year,
the work has been contivued and further results have been
obtained. )

One of the difficulties in these investigations is to
remove the soil so as to luy bare the distribution of the
entire rool system, ineluding the finer branches. In the
cage of leguminous crops, it is also necessary to expose the
nodules without damage. The best method so far found
for use in fine, silt-like, alluvial soils, like those at Pusa,
is to remove the soil by means of 4 knapsack sprayer. By
this means, two plants can be dealt with in an ordinary
working day and all the fine ramifications down to the
piliferous layer and the root cap can be traced without

_damage. With leguminous plants, great care is nocessary
if all the nodules are to be obtained attaclied to the racts.

In soll aeration experiments, where it is necessary 1o
study root development in relation to the physical condi-
tion of the soil, some method of growing a large nymber of
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separate cultures has to be devised. Ordinary field piots
are out of the guestion, due to the permanent alteration in
the physical texture of the sotl that would be involved. The
ordinary pots used for culbure work are alse unsnitable for
such investigations, for the foilowing reasons :—

{z) There is inadequate space for root development,
unless the pots are vory large and deep.

{8} The normal circulation of air and water, such as
occurs in the soil, is lwpossible in a culture pot
sven when unglazed and oven when a sunk pot
is used. .

{e) Artificial drainage bas to be provided in pots,
which in itself acts as an aerating agent.

{d} Culture pots frequently introduce the temperatinre
tactor.

- {¢) Such ounltures have to be constantly watered, an
operation consumpiive of much time.

(f) Tt is almost impossible to explore in detail the root
system of & plant.grown in s culture pot.

These difficulties can he overcome by using very small
plots in the place of eulture pots. Tits from three to sty
feet square are dug to the depth of two and a half feet,
the upper nine inches of soii being kept separate from the
sub-soil.  Various aerating agents are wiwed with the soil,
which is then replaced, care being taken to refill the pits a
little at a time and lo compress the carth to the roquired
degree. If prepared u few weeks in advance and irei-
gated immediately, the condents of the plots resemble very
nearly the conditions obtaining in field enliure. The diffi-
culties connected with the circulation of alr and water are
in this way removed and the temperature factor does not
interfere with the results. In cases where the soil is mized
with large quantities of aerating agents, such as potsherds,
broken bricks, sand, or powdered charcoal, it iz advisable
to spread from half lo an ineh of ordinary zoil on the sur-
face of the beds to prevent any undue heating or cooling
due to the higher conductivity of the serating muterials.
Centrol plots of undisturbed soil and also of soil which has
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heen dug out and then ve-filfed should be included in the
seriex. Where both root development anl yleld of seed
have o be determined, the plots should be in daplicate as
the removal of specimens for rool exanrination introduces
a new agration lactor.

The differences in growth and rovt development oblained
Ly this modified form of pot culture ave very siriking sl
ihe new method has yielded resulis of considerable inierest
both ab Pusa and also at Quetta. Measurements of the
jength of growth, of the total weight of evop and of the
-sead can rapidly be ohtained while very useful results as
regards the conditions on which root development depends
bave hesn secured.

11L ISvESTIGATIONS 16 THE NATWWE STATES,
1. Qentral India States.

A beginning has becn made i extending the investiga
tions started at Pusa to some of the Native States. Al
the request of Mr. B, Coventry, C.LE., Agrieuftural
Advizer In Central Iudia, and with the eoncurvence of the
Durbars concerned, variety trials with wheat and gram
were carvied ont on three of the farms in Central Indis
during the past rabi season.  Results of considerable value
were obtained and the teials ave being continued and
extended.

The soils of Lientral India are by no meois uniform and
the conditions, even on a black soil tract bike the Malwa
plateaw, vary vonsidevably, On the weil-ivrigated, garden
lands of Malwa, ont which till recontly opinm poppy was
grown, it hias been found that Pusa 4 does exceedingly well
and -produces heavy cerops umder well irrigation.
Mr. Coventry reporls on these trials sz follows (Letier
dated April 13th, 1918):—-

“Pusa 4 has again heen a great suecess this year on

. the irrigated area. Dhar, for exainple, haz pol 25 maunds
-per acre, a record result for Coentral India. I have
- therefore very strongly urged the Durbars to take up the
-tlistribution of this wheat on ss large a scalo as possible.
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“ 1 should like to add that when I came to Central
Tndia I was told by every one that the cultivators had been
brought to the verge of rnin by the cessation of poppy
eultivation and that what was wanted was & erop to
replace opinm. A good yield of opium is 9 seevs an acve,
which at Rs. 7 gives Rs. 63, Pusa 4 with a vield of only
15 maunds at Re. 5 gives Rs. 75. The cost ol production
of wheat too s lower than peppy, the fovmer toking three
waterings at most, while the Iatter takes seven. The
cultivators too declave thaf ehiz wheal pavs them letter
than poppy and they prefer it.”

On the old poppy latds, Pasa 4 has passed the experi-
mental stage and seed distribution is now in progress nnder
Mr. Coventry's diroction.

On the borand wheat areas of the plateau, however,
Tusa 4 and similar types while producing good samples of
grain have not shown any superiority over the loral
macaroni wheatz. The contrast between Lhe tmanmner of
growth of Pusa 4 on irrigated and on dry land was so great
that it seemed certain that some other fastor hesides
moisture was operative. On lrrigated weall lands, Pusa 4
tillers well, throws up tall, styon gstraw with Jong entrs and
large fine grain even hetter thau tlat obtained on the
Gangetie allnvinm.  The crop seelis entively at home and
there i3 no trace of vast.  Ou the diy aveas, however, evan

after late raing and with whandunt sub-seil meistore the

ears are small, the straw weak and the ceop eazily lodges,
"The variety is hardb recognizalile when grown under these
comdlitions,  These diffevences werd fonnd o he of a
botanical natnre and to be associated with root Jevelap-
wment.  On the poppy lands under lrrigation, the secondary
roots develop well and the crop maintains itself largely on
this system. ITnder Berani conditioms, practically no
secondary 1oots arve produced and the plant has ta do its
best on the primary svatem.  Macaroni wheats when grown
ot the barand arveas hehave in the same way and ravely
produce sscondary roots, but heve the first root system as
well as the first internode ave much nove stromgly developed

'
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than those of bread wheats like Pusa 4. This difference
is fundamental and it is clear that for the dry area of the
Malwa plateau improved macuroni wheats ave required,
On the other hand, when these macaroni wheats are irri-
gated they do nob respond to the changed conditions as
Pusa 4 does and the extra moisture is as it weve largely
thrown away on these types, .

These differences in root developmwt indicate not only
the general policy to be followed in wheat improvement on
the Malwa platean but alse throw light on the methods
of irrigation to be adopted for wheat. As regards the
policy for these areas. high quality, rapidly maturing
bread wheats which respond to Irrigation and to improved
soil conditions are clearly required for the well-irvigated
lands. Tmproved macaroni types are needed for the barani
tracte. With regard to irrigation, the first watering on
all well lands should be given just when the plant is ready
to titler s that the formation of the secondary root system
is pat delaved too long.  The secondary roots must follow
the descending moisture and when these are establishod
growth will proceed rapidly and the crop will be assured.
Fortunately with well ivrigation, the timing of the first
irrigation is a simple matter.

Where the soils of the Central Indian States, ay in
parts of Giwalior, resemble the alluvium of the plains, it
was found that wheats like T'usa 12 and Pusa 4 ave guits
suitable given a supply of irrigation water,

Az wonld bo expected from the root system, tho Pusa
varietios of gram, when tried on the various snils of Central
India, provided no surprises. Many of the types did
exceedingly well and it iz expected in o short time to
decide which iz the best in all respects and to begin seed
distribution.

Althongl these Central Indian trials have only extend-
ed over a single season and the work has had to ha carried
cut either on new farms or on farms in the making, the
results are much greater than could have been expected and
the experience gained has been well wortl the time and
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trouble involved. For facilitating the trials at Indore and
Bhopal we are indebted to My, Coventry, while at Gwalior,
Mr. Higginhottom, the DPivector of Agriculture, and his
staff placed the resources of the new farmn at our disposal.

2. Eapurthala State.

At the request of His ITighness the Maharajab, a visit
wag paid to the Kapurthala State in the Pdnjab with the
object of suggesting the heat means of developing the agri-
cultural resources of the State, The main territories of
this Btate comprise three well defined areas—the sandy
high-lying areas (dena) near the town of Kapurthala, the
low-lying inundated areas (fet) near the river Beas and
the ifdgue of Phagwara {a portion of which s stiil
in the original dhek forest) the agricultural conditions
of which are similar to those of the adjnining Jullundur
Districi. The Kapurthala State is the Eastern Punjab in
miniature and the problems presented for solution apply in
large measnre to extensive arens of terviiory directly under
British administration. The done aress, given organic
manure and water, can be made exceadingly fertile and here
up-to-date large tube wells, provided with cheaply cons-
tructed permanent distributaries to pravent percolation, are
a possible means of agricultural development. The low-
lving beg lands present an interesting problem in drainage
as well as for the distribution of varieties with » somewhat
superficial root development. In Phagwara, the dhak
areas provide an almost ideal surface tor demonstrating
the advantages of the realignment of holdings, the estaklish-
ment of model villages and the provision of a complete
system of surfsce drainage which at the same time will
present ercsion. A detailed report on thess matfers was
eubmitted to Mis Flighness who has decided, not only to
start an Agricultural Department as soon as a suitable
Director can be found, but to institute 2 State Development
Fund for the smooth and rapid execution of any projects
which are likely to improve his dominions,
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IV. Tug DEVELOPMENT OF THE AGRICULTURE OF
Bavoegraran,

The increase in the agricultural work carried out at e
Fruit Experiment Station, Quetta, veferred to in Lhe last
" report. coutinues. All the land available has now been
taken np and no Mmrther expansion i possible with the
means ab present available.  The extension of the vegetable-
drying experiments has heeu rendered possible by means of
a2 special grant of Ry, 1,500 from the Baluchistan Adminis-
tretion,

1. Soil aeration.

The decision of the Baluchistan Administration in 1911
to start o small experimental station near Quetta for the
study of local questions has, in one direction, suggesded
. far-reaching developments in Indian agriculture. Tm (he
Quetta valley, the textnre of the soil is such that after sor-

face flooding, ventilation is very easily impeded with
risastrons results to the erops.  The investigation of this
matter led to the vrecognition of the importance of soil aérn-
tion as a factor in erop production and to the working out,
nf an improved system of irripaiion which, if adoped
generally in Tndia, would bring in every year an additional
revenue of at least £5,008,000—enough to pay the inferest
on the war Joan,  Now that the investigation of the various
aspects of soil aeration has reached a stage when the rosulis
can be summed up with advantage and their practical
applications to Indiun agriculture have become clear and
definite. the present is a convenient opportunity {ur bringing
together the various sides of this question and for emphasiz-
ing their importance in the futire development of Lhe
COUNETY.
During the years 1912 to 1914, 2 number of observations
~and results had secumulated at Quetta which appeared io
be most easily explained on the assimption that the stiff
" Toess soils of the valley suffered from wang of aeration aml
.. that in the removal of this factor lay thé best line of advance,
A similar explanation seemed to underlie numersus othay
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resulis and ohservations made in the plains of Todia and
elsewhere, ‘The available evidence in favowr of this view
was collected in 1914 and published in Pusa Bulletin 32
(Sedl ventilation) in 1915, After this, further results
rapidly aceamulated which were deals with in 1916 in Pusa
Bulletin 61 (8ot aeration in agricwlturs). These two
papers were very favourably reviewed in a large number of
journals all over the world and many letters were received
from correspondents dealing with the obvicus explanation
by the soil asration Lactor of vesults hitherto olscure or but
little understond. The publicatiom of these views was the
means of setting in motion a great deal of experimental
work both in India and other countries. The conpection
between surface drainage, soil asration and crop production
and the increase in yield which follows the slightest im-
provement in surface Jdrainage were dealt with in 1915 in
Pusa Bulletin 83 (Soil erosion and surface drainage).
Tecently, more information has been ohtained on this gues-
tion whicl will be published when a convenient opportunity
OfCUTsE,

During the past year, careful experiments have been
condueted both at Pusa and at Quetta on the effect on the
yield of the addition of fnert materials such as potsherds
and sand.  Tn all eases, ineveased yields have been obtained
hoth in the case of careals and of Joguminens crops. Some
of the Pusa results are given in Tuble 111,

Tapue 111
The effrct af Ailnting Puse soil with potsherds or sand,

1. Wheut, oots and tobacco,

Tiewd 1_‘;'[1' 1 i
Yield per acrn with nerease  § "
{"vup acve nf oua duel - opr P?;E:‘o‘a:fe
| waikral ot of pat- aera ‘
! sherds
! - —_
' | P S O o \ 15
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2. Indigo.
: ‘ PR —
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Similar vosults have heen obained om the lavge seale on
the Dholi estate in Bihar where in 1918 the best yieid of
Pusa 12 was given hy the plot to which one inch of broken
tiles had been added fo the soil. At Quetta, the crop
experimented on was lncerte.  The increase duwe to the use
of the various aerating materialg is given in Table 1V.

Taper 1V,

Phe vffect of Ailuting Gueti sofl aith Toceld oevaling weteekals,

|
r P Yeeld ol .
fy oo Wooof 00 ! Brpeeniinge
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i ! !
o Ih,
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That such resalts are poszible can only be explained (0 one
way, namely, that the seration of both snils 15 defective.
The increased vield ia due to the increase it oxidation which
follows the improvement in the poresity of the soil.

The existence of the soil aeration factor furnishes the
explanation of the low yields of poor quality which alwayy
follow over irrigation on silt-like seils. The iexture of
these soile deteriorates after being flooded with water, As
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the soil dries under the hot sun, the sarfans bakes into o
hard crust dargelv impermenble to aiv. That the crust is
inpernieable can be seen by fmmcrsing 1o water a portion
of the hardened surface soil after irrigation. The air
eacapes sideways not throngh the surface skin,  Fach sue-
cessive irrigation destroys the soil texture move and moro
and the surface erust hecomes more and more impermeakle
to air. The effect of treigation en alluvial soils, thevefore,
interferes with its ventilstiom. The process removes ane
limiting factor, the want of water, but it introdnces
ansther, nenely. the weed of aeration. That, this i s will
he clear From Table ¥ which contains 1o vesnlt of o veceut
experiment at Quelia.

Tanrs Y.

Phe intraduction of « wew Windting factor after irvigation.

1i Ama T Tidal Totl  § VieWd  Poreent-
Nty of wtevimgs 0 In Fwelele o welight - grain per D uge vedin-
HETIGE] peediuee ol gradn ape o fien
- :
N L. [T no&
£ . . Looao o807 © 52 i o l
Lhyre . . Wi

263 A% . 3 6 U i

Heve Lhe last twe frrigations redneed the vield thrangh the
ntrodnction of ancther limiting factor—the necd of seil

aeration, Simityr renulist were oltained at thiree stations
in the Punjab in 1917 One irrigation gave nearly ten
mantids of wheat to the acre, bwa gave a little over sixtess,

while three reduced the vield ap;__neu.ably, Thege results
prove that suceesstul irvigation involves the working ouf of
a practical compromise hetween the two conflicting factors
—water and air. The aim of the irrigator is not the mere
application of water but the ;;':r(mie-irm of water in such g

A full acconnt of Lhw irrigalion vesulis f.humed nl. thL& and il
be found in (hrelfa Befleting 4 and 7 anil i A Daper on sl aeration m ﬂ\e .|"J.n’mu
fareater of day, 1218, 2

E
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manner 08 to inferfers s tittle s possible with the aeration
of the soil, _

Confirmatory evidence of tho importance of soil aeration
in agrieulture has been abundant in the recemt literature,
Experiments are in progress on this subject in India and
other countries and a large number of further papers are
expected to appear during the next two or three years. The
opportunity was taken of the 1918 meeting of the Indian
Science Congress at Lahove to place on record o statement
of the prasent position of the investigations en soil aeration,
This was done tn tho form of a joint Iecture (with Mr. It 5.
Hols,* Torest Totanist at Pehra Dun) to the whele
Congress on Jamuary 9th last immediately after the presi-
dential address. B R, G. Allan, Principal of the Nagpur
Agriculiural College, supplomented the Iecbure by an
aceount of his results on sub-soil acration on the Dlack soils.
The lecture has since been published in full in the May issue
of the Indizn Forester and in the July issue of the 4 grienl-
furad Journal of Indie. In the Botanical Seetion of the
Hoiencd Congress, other papers on soil acration were read
and discussed inclading ove by Mr. Clouston, Officinting
Direetor of Agricelture of the Central Provineces, and
Mr. A . DPadmavabha Alyer, Officiating Agricoltural
(Chemist, Ceniral Praovinees, on the resulis obiained on tha
poor laterite soils (Bhate) at Chandkhnri near Raipur.
Hitherto, these soils (of which there are millions of actes vow
Iring practically waste or in jungle) have orly horne ovca-
slonal crops of inferior millets in the rains and have leen
congidered useless for agricultural purposes. In reality,
however, they possess in their povosity and good drainage,
enormous potentialities which Mr, Clouston is now develop-
ing. The aerationwf the hhota soils is perfect and with the
addition of organic manure and irvigation water very fine
craps of cotien, indign, gronndnuts, sugarcane aud varvious
Todders have been chtairied. One feature of these crops is

I Mr. Helo's fnvestigutions oo sefl perafivn deal with #lo importance of Lis
fackar in yoariows foreslry and ecologieud problems. Ilis comelnsinms have Luom
arrived & largely from physielopical experitsenla and agrae with sne ewi ain L
importencn of tha seil seration factor i plard growlh,
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their remarkable freadom fram disease compared with thase
growi under similar conditions on the richer hut poorly
aerated black soils.  Messrs, Clouston and Alver concluded
their papor as follows -

“ We venture to say here that Mu. amd Mrs. Howard of
Tusa and Mr. Hole of Dehra Dun have done India a great
service in founssing our atiention on the imporiance of
drainage and sobl agrution as soil factors which connt {or
even wore in crop-production ihau manuring.  The time
may vet come when, with the extension ot irrigation facil-
ities, these luberite soils, which in the Central DProvineces at
least are at present considered to be below the margin of
caltivation i wost cases, will be treated as warden land of
the best quality.  Given water, all that is requived for sucle
soils is cultivation and mwanare, We can refy on the nitri-
fytag organisms to do tlie rest.”

2. The improvement of fodder production.

Trogress continues to be ade at Quetta in the study of
Lhe varions factors involved in the growlh of leguminous
crops and alse in the better preparntion and utilization of
the resulting fodder.

One of Lhe factors concerned in the rajsing of thes2 crops
has heen proved tu he the asration of the soil. That suclia
result was probable conld be inferred from the following
facts :—

{e) In Dboth shafral (Trifoifum reswgiinetum) and
Ineerne caltivation, the edge effsct is pronouice:d
and the crop iz always better on the small em-
bankments separating the irrigation compart-
menta (kieri) than in the kieri itself,

{5y In order to maintain a pood stand of luverne under
Quetta conditions it is necessary to manure the
land every winter with farmyard manure
applied on the surface.

(¢} The best exops of lucerne are obtained by leaving
the mulch of manore tndisturbed during the
growth period as by this means the surface soil
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remaing open and o crust cannot form. Snr-
face ewltivasion by mixing the mulch of manure
with the soil allows o erust to form afler trriga-
tion and the yield Is considerably reduced.

{dy The nomber uf cubs obtalned from a shafied crop.
other things being equal, depends on the pre-
seuce of acraling maderiads in the soal

The tmpoviance of soil aeration in the growing of these
crops wag uoufivmed during the year by the results of a
series of aevalion experiments with lncerne apd shoftel.
‘Ihe origin of these exporiments is a matter of some interesi.
Tu 1947, during o visit to the Mustung valley in the Kalat
Slate, the grest diference between the health dnd vigonr of
the wheat and other crops near Mustung cowpared with
those in the Quetia valley wus very marked.  The difference
appeared to be due to the admixture of the Mustung soil
with fine wind-blown saud carried into the valley from the
deserl to the west.  Samples of this wind-blown sand woere
ohtained and cultures were started of mixtures of Quetta
soil und various werating agents including this desert sand.
The tesults obtained were very styiking, An admixture of
50 per cent. of the wind-blown sand to Quetta soil increased
the yield of lucerne by 42 per cent.  These experinents sre
being continued and will he poblished in due course.  The
improvement i the physical texture of the soil of the
Mustung valley brought aboul by this wind-blown sand
would also explain the reputation for quality this lovality
has achieved in such crops as wheat, tobaceo and melois,
The admixture with sand improves the acration of the soil
and this in twrn inftuences the development of quality. One
possible means of improving the Quetta soil would be by the
admixture of finely ground ashes which are available in
large quantities near the vallway station. Some of this
waste product is Being ground up in a mortar mill and will
te applied to the land this year. For vegetalies and crops
like Taceine, grownd asloe might act ws o very vaeful manure,

The triale of baled shaftul by the Army at Quetta, whicl
were relerred W in the fast report, were daly completed and
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the tesults were reporled to Army Headguarters. Orders
have sinee been reveived for carrying out a further set of
tests on a larger scale and for this purposs abowt 1000
manads of baled claver have this year been supplied for the
trials supervised by Brigacdier-General Cook, R. G. A, This
fodder was grown by the zamindars neay Harnai and was
purchased green for drying and buling.  These operations
were interfered with fo some extent by the scarcity and
dearnesz of agricultural lnboar which resulted feom the
temporary concentration of troops al Tlarmal and in the
nelghbourhond in connection with the Mari Field Force.
Some of the fodder was sopplicd io the troops green. the
vest wis dried aud made into hales for ihe tests al Quetia.
These ave now I progress and ave proceeding satisfactorily.
A suitable centee fur the growlo ood baline of slefial,
lucerne and Lerseein on the large scale has been found at
whicle it will be possible to crect and run o hydravlic prese.
Detailed suggestions as to futnve work are being drawn up
at the request of the Army anthorities.

At the suggestion of Brigadier-General Cook, R.G.A.,
and with the assistancs of Major Hislop, experiments have
been made at Quetta to iletermine whether or not these
fegnminous lodders eould Le haled close encngh tn meet
Army transport requivements, The difficulty in baling
shaftad and ucerne bay, under the dvy conditions at Quetta,
is to ohtain a close bals without, at the same time, damaging
the product. Jioth these fodders dry out so quickly and
become so brittle that it is almost impossible to bale them
without considerable loss of leaf—the most nutritious
portion of the {odder.

These difficulties have now been overcome. If shafial
or lucerne hay is allowed to dry outright in small stacks, the
brittle fodder can be got back into condition for close press-
ing by watering the heap on the cutside hy means of an ordi-
navy watering can and by covering it up for 24 howrs with
a tarpaniin or o swall tent.  The moisture then ponetrates
the heap and brings the fodder into condition for havdling
and baling. The outside layers are often a little too damp,



f1  SCIENTIFIC REPORTS OF TR ACRICUINURAL HESEARCH

but If these are allowed to dry in the sun for an hoar or &o,
the extra molsture rapidly evaporates. The amount of
water vequived is about 10 gallons for every 150 cubie feet
of stacked fodder. To enable the moisture to spread evenly,
heaps 14°x3:5'x 8’ are quite suitable. Bome judgment is
required in baling the molstened fodder but a Jittle practice
will avold any dunger of pressing too damp. The best stage
ie when the fodder is just beginning to feel brittle.

The haling experiments were duly carried out on Angust
ist, 1917, by means of the Boomer press at the Supply
Reserve Depot, Quetta, with lucerne brought into condition
by damping as indicated above. Two kinds of bales were
made with the Boomer press—(1) with lucerne only and (2)
with chatfed locerne and bhuse in oqual pavts by weight
mixed ready for fecding. The lucerne by itself was found
to he the more easily compressed.  The size of 2 maund bale
of lucerne was 807 « 167 x 13" {equivalent to 97 enbic feet
ter the ton).  The size of the mized lucerne and bhuse bale
was 31" x IT% % 18* (equivalent to 105 cubie feet fo the ton),
The press had not been used for spme time and was a little
out of adjustment or it would have Leen easy to compress to
00 cabic feet to the lon—tho Army standard for pressed
bhuse. There Is no doubt therefore that these leguminons
fudders can be compressed to the roquired degree.

As regards keeping qualities, there iz every reason to
Delieve that no danger need be apprehended from this source.
Beveral bales, made on Angust ist, 1917, were opened during
the present year and the fodder in both the lucerne and
mixed bales was fornd to be in perfect condition with uo
trace of sourness or mouldiness.

Now that all the difficulties in converting these legu-
mineus fodders from the green siate into compact bales of
hay have been solved and many successfn) trials of the pro-
dnot have been carried oul, it enly remains to suggest the
desirability of taking up similar work in lovalities such as
the Punjab, the Western Districts of the United Provinces
and Central Indis where soma or all of these crops are easily
raised. A stock of such concentrated fodder would be of

e

11



e,

-

LVETTITTE, 1'lUss, FOT 191713 B3

the greatest use in Indis for tmproving the feeding value
and palatability of existing materiuls such us bhase, karbi
and dried grass Loth for ordinary steck, for oxen engaged
in transport and also for dairy cows and buftaloes.
Lucerne behaves as a perennial both on the soils of the
Peninsula and also on those of the alluvivin wherever the
drainzge and soil asvation during the monsoon period are
sufficient. When kepb free from weeds, when well mannred
and supplied with sufficient moistire, large crops ate
obtained. Derscem does well during the cold season in
localities like Bind and the Centrad Provinces where the
temperature and soil conditions are switable.  Shaffal does
best on the upland frontier valleys but it can also be grown
to udvantage in the Punjab.  In some localities, all three
of these erops can he grown and in this way u large number
of cuts of fodder could be produced for makiug into hay,

3. The sun-drying of vegeiahbles.

The preliminary work connected with the sun-drying of
vegetables at Quetta, veferred to in the last report, has
aroused a considerable amount of interest throughout India
and numerous requests for these produclts have heen re-
ceived, In order to discover the extent of the demand for
sun-dried vegetables from the ¢ivil population, an exhibis
of this materjal was arranged for at the All-India Food
Products Exhibition at Caloutta in Jannary of the present
year. By this means we were enabled to get into touch with
a nmnber of possible cunsiumers including some of the lines
of steamers based on Caloutta. There is likely to he a
demand for sun-dried vegetables from hotels and hoarding
lLouses, clubs, private individuals in Southern India, expedi-
tions, passenger steaners, sailing ships, engineering parties
engaged in railway construction, bridge building and on
vil-fields, and also from the caravans on the trade routes in
desert vegions like Persia and Seistan. A numiber of sam-
ples have heen tested by various people and very favourable
reports have been received. The Caleutta exhibit, for which
a special prize was awatded, was then transferred to Lahore
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and shown at the Conversazione in counection with the
meeting of the Indisn Soience Congress, This attracted
many visitors and completely exbausted the first edition of
Bulletin No. 8 in which the process of san-dvying s des-
oribed iu detatl. A paper on this subject was read aud
disenssed o the Botanival Section ob the Science Congross.
The medival mest present were keenly interested in this
matter and as a result of the discissions we seeured Lhe co-
operation of Colonel Sir Leanard Rogews, FILE, in the
imvestigation of the astl-seorbutic and anii-beeed heeel e
pertics of vegetables prepuved in this manmer. A uwmiwy
of samples bave since boon despatched tu Calentta for these

cxperienty. .
A e ontly way ol Gl e vidoe ol a hew 1hing s Lo
setl il areanigements havo Jwen e G ace s dieied
vegetubles on the weket,  Baitable ngencies have been
arvanged ul Citlewttn, SBombay and ot Quetta aiud as sonncas
the coloured labels (which are Leing desigied and printed
by the Lucknow Hehool of Arts and Cradts) arrive, habd
pound tins ol these vegetables, in 4 compressed orm, can be
puarchased by the public. The price charvpod will be below
that of the Californian tned product whivh is pot up wet
and which is very heavy and holly to feausport. Bamples
of dried vepeinbles, in lieick forw, will adse be available s
year Tor treal om the trde voutes in Neistan aind Peraia.
The quality of sun-dried vegetables dopends ou tw way
i which the Fresh prodoet is grown, Mostod the vegetahley
produced or the market ab (Juetta are b well enltivaied
and in almost all eases abowt half the frrigalion witer bs
wastod. The resull is that the frosh materinl no available
ts not the best possible tor sut-deying and the vield s some-
what low., The metfiods ol vegetable giowing in this
lueality appes®to be capable of considerable improvenwn,
and arravgenents have heen made (o arow g nlet al the
Fenit Txporiment Station i BHY wd b owork oot e Thel,
methads d.]_.i]]].l(.‘d.bli_ tis ]iJLJJ. conditions, At e snme Lme,

igmr en‘-farn.'._ J’u.umra' uf I-rrr’r'-r.. \.--J. AL,

i Eun‘dr\-mg uf vegetnbles” Tk )
pl. 1v, 1814,

-
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the gush, of conversion on the larg(; scale can be determined”
with the help of lalowr saving devices snch as slicing and

peeling machines which ave being imported for the purpose.

g far as can be seen at present, there is every prospect of a

new and profitable industry being created tn Baluchistan in

the growing of vegetalles fir sun-drying.

Tor militury purposes, the Artny at Quatta is contloning
the work started i 1817 and during the present year it is
supevted thal o further quantity of sun-dried vegetubles
will be prepared for uso on sctive service.

The demand for copies of Bulletin No. &, in which the
prucess of sun-drying was doseribed, Liag been conziderable,
The first edition, printed iu Augnst 1917, hecame exhausted
early in il prosett year atd o second Epglish edition was
broughb sut in Marel F918 as well ns vite in Urdu.

4. The improvement of fruit culiure.

In the last report, reference was nwmde to the pesults
obtained in the vaising of nusery stock for local distrihu-

“pon,  These matiers have sinee been deseribed in detail in

Bulletin No. 9, which was ssued early in the present year.
A comsiderabte number of eoples have also been sold and
distributed 1 India.

The demand for fruit trees still contines very great atd
gyery yeur ey small Lrees ave purehased for planting
which renlly ought to remain another vear in the nnrseries.
It is hopert now to hold in reserve suthicient trees for & second
year's growll fov Issue in the autumn of 18190 As all the
details veluting o the experiments on ihe propagation of
Fruit trees have heen published, it wonld seem that the time
has come for private enterprise to begin the supply of the
large munber of trees required every year in Baluchistan,
The ideal arrangewent in this matter would appear to be
tor Government Lo supply o reasonable number of treds every
year, e mainlain suitoble varieties true Lo pame, o provide
Ivtwood, to e meadis, to urertake alt the importation of
new vavictios and to carey oot all experimental work in these
matters.  Aftev this, private enterprise should supply any
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‘further trees needed and shonld supplement the work of the
experiment station.  Unless some such principle is wdopted
and means arve found of develaping loual agencies to tako
over partions of the work when it Tias possed the expmi-
mental stage. the Lurdent ol routine will hewtie se gread. that
no further investigations will be possille.  Horpmately, o
beginning has already been macde in thiz divection and two
private nurseries Lave been sinided at Quuedla hy wetived
Europeans. The work Iz nol aviduous and when ('1L1'l.‘.f1}“}'
carried out should prove hoth interesting and vemuncrative,
Ome of the surest weans of miereasing the income af a privale
garden at Quetly is by vedsing & number of young frees [or
sale every year.  Simtlar work might adso be taken wpy in the
districts.

5. Fruit packing.

The sale of improved Tewdt hoses to he pubbic, which up
te 1916 had proveaded very sabistacturily, has fatierly been
greatly interfered with hy the war.  Although sernge-
ments were wade in 196 for the delivery the next year of a
Targe supply of cardbonnd boxes, puonets and cente wod,
all the consignments were delayed amd wrvived ab Quetta
too late. The consignments ol caedboard boxes ol pus-
nets from Gireat Beitadn happonerd o be shipped t [ndiaby
the same vessel which struek a mine oubside Bosubay and
only just reached port.  in due conese. Loth cousiginnients
arvived at Quetta at the aui of the [rait seson, The erute
wood was arvanged for in L1918 Irow two Ludian tacturies
but in each case delivery did not take plce ti the middle
of 1918 due to the fact that both the saw mitls were engayred
in war work. At the time of writing, July 24¢h, 1914, the
last of the comsiguments ovdered in 1956 has arrived al.
Quetta and the varions hoxes and crates can now be jai
together. It was hoped that the hux boards prepured in
India from locally grewn timber would be considerably
cheaper than similar supplies from Norway, Great Britwin
and Jupan but this expeciation las nob been realized,
Tndian hoards bave proved inferior to and considerably
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dearer than iported material, while the rpilway freights
now charged for full waggon loads are enormous.  Till more
normal conditions of supply and transport obtain and {ill
importation from Norway and other countries is again
practicable, it will scarcely be possible to collect any more
fruit box material at Quetia. The supplies already in hand
are expected to last ti]1 1920 after which no more orders will
be sent tifl after the war. This work is financed by means
of Treasury advances and purchases and sales have to
Lalance each other- The systom therefove does not admit
of the holding of large stocks of unsold materials and is
quite unguited to the trade conditions of the present time.
As soom as the war Is over and prices settle down, the supply
of these hoxes will be handed over o a local agency. The
demand is now considerable and the suitability of the vari-
ous hoxes and crates has heen thoroughly tested. Railway
concessions have been arranged for and are now in working
arder.  The whole question has passed the expevimental
stage and will he deall with Iy the {rade at the earliest
aprortanity.

V. TROGRAMWE AND L'UBLICATIONS.

1. Programme of work for 1918-19.

Investigations will he continued on the following erops
on the lines indicated i the annnal reports and in the pub-
Jications of the Section—wheat, tobaceo, fibre plants, indigo,
gram, oil soeds. fodder erops and fruit.

2. List of Publications.

The following papers were published during the year - —

1. The sun-diyving ef vegelables. Mulletin 8, Fruit Erperi-
wrent Station, Quelta. st edition, Auguat, 1957,
Hecnrud wlition, Warch, 1808, Abstraet rend at the
Tudinn Seiches Congress, Tahove, 118, and ymblished
in the Agricelinee! Fouemal of Fndin, vol. X111 ot IV,
LiHa.

2, cavion Jw dbmp men khushk kama, Fasele we. 8,
August, BT, (Tivdy pmbleation.)
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3. Fote on the haling of shafiel and Incerne bay.  Fawrnal of
Dairying aad Paivy Farawng (n fodic, ol ¥, 457,
p. Gl Reprinted in the dgrioufimral Jonmal of Idia,
vol. XIIT, pb. IV, 1914,

4. Fhe agricnblrd develipuaens of Nordh-West Twlis, fawe-
aal of Dalvyging and Daivy Kaeodng Do I, voll ¥
1917, p. 7.

5. The twprovement of foail oaltore v Buluehislan,  Mulfe-
tie By Frewdt Freperiwent Stediow, Caetia, Ve,
1918,

G, Rereud Bavestipelions an eil aereiog, A leeluwde with A
M Male, delivered (o dhe Tailivn Seienee Congmre,
Lidww, T8, and qabbished 00 Tall T The fadicor
Foseater, vol, XTIV, 1918, 4 1050 Tepeindedd G The
dgricellvred Jowrnal of Trotia, Tuly, TS,

T. Report for 1016-17, pu Erowonie Beiogy for B Board of
Helentific Advice.

B, Seme nielhods suitadde for the sbuly of real ilevelopment,
A opaper vead b the Tadian Setenee Congress, Tabeee,
LNTA, wndd pudilishied in e Specitl Selewer G
Nuwber of Ve Ageiialoeel Lowrnal of Fadir, PHY,
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REPORT OF THE YMPERIAL MYCOLOGIRT.
(F. J. ¥ Buaw, DSc, ARCH, TLE)
I. Cuancn ayn EsTaDLIRTTMENT,

De. Buotler held charge of the Bection throughout the
yoar anil I remained ag Becond Imperial Mycologist. On
Sth Inly, 1918, D, Buller proceedsd on démutation 1o the
Tedoruied Malay Stales and handed over chavge ol the office
b e, henee I oan weiting this ceport, 1L b with deep
vegrel that 1 havo to record the deatl, on 1st March, 1018,
of Muonshi Tnayed Khan, Thind Assislant to the Imperial
Myecologist,  Munshi Inayet Klian was the oldest assistant
in the Rection and had heer with 1. Batler from its com-
mencement; his record of sorviee was, however, considerably
longer as he served with Mr. Duthie in the Botanical
Burvey of ludin and held the Hazara (1888), Relief of
Chitral (1395}, Punjab Trontier (185798}, and Tirvah (1897-
48y modals far plant eollecting service on these expeditions.

O Jute years he lield charge of the myealogical herbarinm

it Pusa and (he aconrate knowledge of aystematic hotany,
which he bad scquived by many vears nf practical experi-
enee, was always of the greatest utility in the work of the
Taloratory; in this divection Tis loss is one which we can
laedly hope @ replace,  Theonghout hiz service he remained
an exarple of Ioyalty and efficiency Lo all his {ellows.

11, TraNte.

Tak Kripa Rame LoAg, Awssistant to the Economice
Tiotanist, T*unjal, finished hiz courss of training on 25th
September, 1917, Me B N, Vakil, a private studesit,
worked in the Section from 198h November, 1917 {o 20ih
Juoe, 1938, M. M. Miira joined the Section on 15th
June, 1978,

ITT. lhsmases oF Prants.
The investizagion and the demonstration of methods of
coutrol af plant diseases formed as usual the major part of
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the work of the Section, Crop parasites were collocted and
identified and advice given to the plficers of the Depriment
and the general public as oceasion requived.

{1} Tira of rice. lividence was obiained hotle iy pod
cultures at Pusa and in o ficld exporiment carried oot in
“collaboration with the Bengul Departient on Davea farm
that this disease can be sometites conveyed by sord From an
infected crop.

The lnboratory work at Pusa duving the past sensm wits
directed chiefty to a study of the conditicns which enable
or induce the parasitic eelworm (Tylenchus angustus Botl)
to leave the water of the paddy felds and ascend the ploit.
to reach its susceptible portion nenr the apex of the shoot.
In last year’s veport it was explained hat afmosplierie
humidity imanediately aroutad tho plant was the detenmn:
ing factor, the worm being nnalle o wove onl ol water
axcept at high hunidities.

The exact measure of the humididy o the nir on Fhe sar
Tace of a plant is excondingly dilfieolt Fois, howeyer, pus
gible to grow paddy n cnclosed chanhers and measire e
relative humidity of the air within the clmmber. [ balse
possible to watel the movewents of worts on 2liss slhles
Kept in similar chambers. By chese nwtlonls usiug o ol
meter, it waz fonnd that tha worms can nwve froely wlwn
kept on glass slides ot o refative Tuemidiiy of 99 {lempera
tare 87° to 907 TUY, huk not sl ol o6 80 the ol poiat.
being upparently uear 93, On the Tiving plant ey ean
move ut Jower ait humidities, cevtaindy below 903 Taet oot al.
75, ab the same temperalurve. T they can soon peeh Lhe
inner folds of the shoot {which ix only pessibbe f voany
seedlings), they beonua less dependent on higl aiv hunidity
than when they remain ou the exposcd snefaee, ao donhi,
becanse the vapaur of transpivation cunses (e cailined air
within the folds to rench a higher degoree of safition i
that of the surface.

Temperature also influences movement Tl s g
larly. For instance, worms when free tn water e mineh

< Jighry

ot



A bl

INSTITUTE, PUSA, FOR 113715 73

more sluggish at 78° than at 88° F. provided they have not
fed recently, but active, well-ucurishad worms taken
directly after feeding show Hittle dillerence in molility at
the two temperatures. At low tonperatures theve is
opdinarily little tendency to ascend shoots projecting out
of the water even when the ir is approximating to satura-
tion, but here again freshly fed worms seem somewhat more
active than those that have heen dried for some time.

Light is also a factory hut the resulte so far ohtained
vequive further testing.

Starvation is a factor of great importance. In one
experiment two hatches of 20 worms were placed in drops
of water ou slides in a saturated atmosphere, one hateh con-
taining only worms that had not fed for 12 days, the otber
worms talen afler they Tad had aceess to living young
radidy shools. Tno 24 hotes ol Dl 4 of the former bateh
had delt the watey arsd were wandering frecly in the cham-
har, whereas in the other batchy none had left the drop.
Four davs later anly 1 was left in tie fiest drop wlile 18
were =1l an Lhe seeond.

Menee amoget 1he faclors which conteo] ihe wander-
ings of the worm in seareh of the Tomd that it con only
obtain froma the Tiving paddy plant. sovme, snch as humidity,
are sheolute in that they impose conditions which vigidly
limit the power to move, while othurs are relative in that
they act throngh the fustinetive or otiior vital processes of
the worm wnd g0 gufluence is movewsnts indivectly, and are
more variahle in Lheir action,

T caveying ont such enquivies progress is necessarily
slow, since the period Jduring whith the work can be done
is limited each year, and all the worl Las to be dono vader
microscopic contred, the worg being invisible to the naked
eV .

Az an bwlication of thelr practical application, it is
suffictent 4o mention thot in certain districts the earliest
attacks take place on the eite padddy growing in close proxi-
mity fre ov even mixed with the main erop, and that as the

! ' bo
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formeer ripens off about July it Lecones vuable to supply
food to the worin : the Jatter wst then rapidly fall into the
glarvation condition which will indues 1L to wander vigor-
onsly to the sman crop.

Some further progress hax heen mude i defining the
limits of the mfected tract. No new onthreak outside pre-
viously known areas was reporvted dhiring tlee yenr exceph a
small extension townrds Chittagong, Two ficldmen from
Pusa examined the infected areas near Chittagong, in
Faridpoer, and in the Manikpanj Subdivision of Dacew.

The followmg demonstrations weve coerivl out by the
Bengal Tepavtment ol Agrvienltare wnder adviee From
Pusa. ' .

Baceg Distvice. (1) Fikrampur.  About 58 aeres woere
treated by burning the stubble and sown with either omn
or dfghe paddy alove or with eus sid g mixe! or with
aus Tollowed by jute. The aas paildy eseaped, (e ik
wag very slightly Jamaged, but abont 12 aeves of awen were
attacked. The awovnt of kess wis ot reporied,

(Y Noagari About 25 es o owere treaked as above
Uiva appeared jn 3 neves ouly bad the amaunt of dhanage
wis 1ol repurted.

(i) Poedeeit. A small isolated block wlich bas wiven
little or 1 crop for several yesvs was treated e heboee,
The diseuse appeaved in one part ondy. The yickl was
ahout seven-eightls of o norma] eropy for the fivst tine tor a
namber of yeawrs. Anothe larger area was similarly
treated hot the loss was abotl o guarter of the crop. 1L
was nob solated lron nntrented intected paddy elose by.

Furigdpur Dhstrive,  About 10 acres were treated as
above at Gopalgan].  No disease appeaved vatil Yate iu 1he
year. Furvther reports have not heen veceived,

A detailed wecount of the present stile of karnwledge of
the disease lias heen written iy Dv, Dntder and it s liaprind
will be published during the coming year,

(2} Black band disease of jute. During the vaing of
1917 an area of ahout 40 acres of jute (€'erchovis papsa-

L R T
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laris) was grown on the PPusa farm as a seed crop for the
Fibre Expert to the Government of Bengal. The variety
grown was that called kiekys Dombaid and about half the
area was sown in March and the remainder in June. The
early sown portien of the crop grew well, but abont the
beginning of August a number of plants appeared to be
drying up, the leaves falling to the ground and the stems
blackening. Inspection of the ctop showed that this dis-
eass commenced with the formation of a black patch on the
stern at o point from 14—38 feet ahove the ground lewel
Thiz black patch speeads mpidly forming o discoloured
haud round the stem ahout 412 taches Iomg. At this
stags the leaves of the plint droop awl [all and the hlack
hand extends up and dows the stem, until finally the dis-
eased plant is left simply as a backened stick,

Examination of the surfuce of a diseased stem showed
the presence of large mumbers of pyenidia of a {ungus
which proved to be identical with that known as Diplodia
Corekord Byd. This fupgus wos first collected as a pava-
site of jute on Pusa fare in 1810, hut until the present sea-
soft there was no reason for suspecting it of being more than
an oevsional parasite. As, however, the crop ripented the
st feveased nntil it was estimatid that nhout 20 pev
cent. ol the veopr wis infected. The Fangus was obiatued
in pare enltare and inoewdations wpon healthy plants sue-
cevibin] in eatahlishing she disense aad proved the parasi-
tisiu ot the fongws.

Tn=pection of the jute secd crop i other porets of Bihav
showed 1hat the disease was in 1917 widespread and, as the
Bihar seed crop was inteuded for seed distribution in the
jute growing districts of Bengal, suggested the advisability
of disinfecting this seed before sending it to Bengal. The
fact, however, that an examination of old specimens of jute
in the myeological herhavinm at Pusa showed that this fun-
gue had, during the past 10 vears, been collected, but nat
identified nor suspected of parasitism, over a Jarge area in
Benga), indicated that there was no danger of intrudugcing

b
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a fresh parasite to the jute growing districts. Weverthe-
less as the seed was heing distributed vory exlensively hy
the Bengal Deparbmenl ot Agrivalinre, it wis decided o
dizinfect it. The preblem of disinfecting the jute sewml
resolved itsel into discovering some wethod of treatmen
whiclh wonld kill those sporea of the fangns which hoeanie
mixed with the seei daring threshing withoel fnjoring t
sermination of the seerl.  Txperiment showed that slecp-
ing for 10 minutes in 2 2 per cent, solution of copper sul-
phate conld be relied npon fo inlibit the gevmisation of
the fungus spoves withont apprectably afleting that of the
zeed.  The whole of the Bihar seed o was thovefore col-
fected in Pusa and steeped a0 2 per cent, solution of
copper sulphate for 10 minmtes and the seed then carefully
dtied o noconerete threshing Ooors The work wis enrrivdd
et Juring bhe fiest three weeks of Janonaey and Alie seed
atoonee baeged and despalelend To Daccas o dntal od alenr
2 tonis of seed was Lreaterd o this way,

Haly i Newember the jole soed erope i Koo was
inapectod anel ol fo D subfcring froon 20pdodio Earelor.
Thiz seed was collocted aned dveatedt al Dacan A Fuet
whitly was apparvert hoth fn Bilte aidd Koaeap nas thnd

the Trde s erup was eelad fvely inamane From attacek, Al
field olwervatings sugmest Chal in o some way (e Dincideine
of the disense is deperdent upon Che hest dant venching o
ceTtain stage of wmnkneity and size and ickness of slem.
Fiell and labovatory experiments e et continms] ol
Pusa with the object of elacidatig the comlitioms widel
favomn the spread of the disease ond any Tavilier wethads of
contral.  Further olwervations and experiments on Bhizoe
gonda on jute and dts velation to this new disense e il
heing e this investigation is Being enried el by D
Shaw.

(3} Root rat of the sal tree.  The fuoeulntions carried
out at Deltra, Dov on voreeg sl teees have not yielded any
results, and a Turther sevies of jolectioms msing picees of
tresh spovophores of Pefgparis Shovea, by Ieing arvinged
in collaborabion with the Fovest Bedanist. The figures
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obtuined duving ihe past year in the fungus observation
plots at Rajabhatkbawa shuw a nwnber of 1ew attacks but
w relatively low proportion of tresh deatls,

(4) Black thread disease of rubber. {v Burma
there is now hardly o plantation in bearivg that is free
from the ellects of this disease. It 15 noi confined to the
tappims surface and the fruits as previonsly supposed, but
1t ubtacks leaves as well and canses an extensive defoliation.
The infeeted trees do not veadily vecovar from the effacts of
leaf-fall and consequeantly there is o greal reduction in the
yield of latex in the wonths of October, November and
December when under normal cowdition: the trees are
expected to yield thelr maximun, betore natuwral wingeriugr
takes plage.

Tlhe remedin]l messates provionsly recovunended Tave
Leen fested on s planstation scale it Burna and have Leen
tound to iw seceessinl. The ranoval of seuds and the frae
adinizgion of light sud air by thinniug asd pruninge have
proved cffective in reducing both Jeaf-fall and Dlack
thread en the topping surface; hat on acconntl ol the high
cost of systemutically removing the seeds it s doubtfui 1t
Uhis mensnre s wmsercially practicalile. Lo the Federated
Malay States a vegular applation of Tzal on the tapping
et Ly proved cflective o preventing and checking black
thread, but on o plantation in Burma where this disinfect-
ant amil ollwers, suel as, Sobigiun and Brunolinum, were
piven an extensive trial they love oot been found lo do
ninch gl the pesson is that in Burma there is wove likeli-
lioodd ol the diztnfectant being washed ol in the more fre-
quent heavy showers of rain than m the Federated Malay
Btates wlhere the rinfall is not as Ligh az in Buesog aud s
nob cunfined e four months of the your,

The extent ol the Jamage done by black thread ou differ-
ent plantatiots i Boama is not the same. The varying
amowits of rainfall in the differsnt rabber growing dis-
tricls do not seem to have any direct beaving o the extent
of the dizease on the tappiueg cat, aud o the amount of
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damage done; but they seem to b proporvtional te the'depth
of the tapping cut. On a certain plantation where the
rainfall is enly 100 inches but where the tupping is very
fine and deap, black thread is present in an opidemic form;
not only is the percentage of diseased trecs vevy ligh hut
the actual dumage Jdone to the bavk is vory great. Thi
on other plantations where the rainlfall ts 200 inches or
1note Ik where the tapping ts rather light, Wack thread is
comsiderably less and seldont causes open wounds. Fhese
ohservations have also been confirmed by noculation experi-
ments.

{5) Chillies, Dig-terek of chilli, Experimenis in the
treatent of die-back, u very seviotia Jizense ol chillts in
Bihar, eansed by Fermiowloriv Capaied Sydl, have bean con
tinuarl by Mr. Dastur jn the year ander veview. 1 has
hean foaud thed one per coni. Burgnody mixtuee sprayed
soon after the flowers sel amd wgalu n bl Lder, con
sidorably checles the disense. hoth on the plants awd the
fruits. The percentage of the disese in fraits picked Trom
ihe sprayed plot of Yast yeur up to the first weck of 1lecem
her {after which time the disense s practieally neglipible
i the fields) wag 76, while that on fruits from the un-
sprayed control plots was over 33, Not onfy Jdid the freshly
picked fruits feom the sprayed plot conopare favourahly, i
regard to the percentage of disease, with those Prom the
nosprayed plots, bt they also stood deying befter, e
markel vulue of the sprayed fenits being thevehy inereased.

Amnother measurs that proved successful in completely
checking the disease was sowing the crop a month later
than usval on a field manured at the rate of 2 cwt. of super-
phosphate and 1 owt of soda nitrate. The wenure was
applied to increase the yield ot the late sown crop whicl
wonld otherwiso be very poor,

These and other measures will be again tried during the
coming ¢lilli season at the end of which it is hwped o pub.
lish a detailed account of the study of the die-back discase.

Auwthraiaose af ehill, Dhring the year under review
Mr. Dastar has contioued the study of Colfeiobsichuan
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nigrum and Gleesporium piperatum on chillies, and has
found hat these two fungi are 1dentical and thal they are
the comdial forms of Glomerella eingulate (Stoneman)
Spauld. and v, Schrenk which js considered to be synony-
mous with frlomerelly piperata (Stoneman) Spautd, and v.
Sohrenk.

A second disease of chillies, causing blossow and twig
rot, was diseovercd during the progress of the investigation
on apthraciose. It did as ninch damage as the chilli die-
back. This discase is due to a fangus which has been
identified as Chounephore cugurbitervm (B, and Rav)
Fhast. It Las nod been previously known to veear in India
bt i America 36 is a serivus pest of cucurbits.

{6) Fruii diseases. The spiaying ol peach orchianls
o the Government farm at Taru, Novil-West Frontier
Province, against peach leal curl way contivned during the
your under review. The difference between the sprayed
vrchards and unsprayed orchards becume very marked as
the season advanced and proved conclusively the udvantage
of gpraying against this diseuse.

Specimens of crown gall on quince and pomegranate
were collected In Peshawar ovchards, this heing the first
time this destructive disease has been recogoized in India.

A namber of enquiries from apple orchards in Kumaun
resulted in the following diseases of apple being identi-
fied .-

Root vol of apple due o the attack of Rosellinia. This
fungus i well known as the cause of extensive damage in
orchards in Europe and elsewhere. It appears Lo be most

* severe it strongly acid soils and au analysis of the soil from

the orchard it question showed a warked deliciency of Time.

Apple eracling und branch bligter. The cracking of
apple fruite, which s conmon in these orchards, is due io
the Tungus Comiolhechom chomatosporizn C.-m'.du. ' Tlml:ls
Fungus has receubty been the subject ol investigation in
Sonth Africa and Lnrope-- the parvasite his heen obiained
i enlture and will be kept under obseryation. A systemn of
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sprayitg against this disease is being toeslad during the
current. sensnn.

Fire bight. This deshrvelive Daclerial diseise seclns
Lo e present it s evcliinds il will Tu kepd wider
obeervation.

During the year ander teview this® fuol ot ™ diseise of
papayi in Pasa was again investigated and Townd o e dog
o o species of Py, Infections with e eslinres of
Pythium were successt] {n producing the disoase and mote-
over the species of Pythizi concerned appears to e iden-
tical with that which caoses ~damping off 7 ol teluuo
seedliogs and salt vod of ginger. Fixeision of the disesed
tssae amb Erealnead o the womnl with a wasl of M0 e
cont, emrbodie neid bn waler appeaes Dby el e remedy.

A vipe vt of peaches svused by species of dspr giffus
wing For L fest Uime Foomd e Posa dureing Lhe st seisan,
The same spoecies Las been Knowa e aitack mangees o well,

(%)  Tikka ' diseage of groundnut. The grwsiduul
vrop is attacked by two distinet Tuagi, oope Lhe v of trae
Tikedeee, Covenspore pevsondate {800 CU) Tl thae odwee, an
utrdeseribed speoios ol Cfeesaspeee, wlich ovenes cormmonly
in the erop it varieis paets of Tidin, Phe disense due (o
tho wmamed Cereespore s appavently only konown in
India and, in the Tast ten years, has Deeo volleclnd in vieriogs
parts of this country,  The vathrenk al Rauebi b the past
year was the st case Doowliteh i wees nhserssd 55 0 serions
disewse T the Ranctd plets the distribution was qusie
erratic and dil 1ol seom to bar auy medation to eitlioe e
variety grown or the mawwial treadment, T wis exeeil
ingly difficult, without micrescople evuminaiion, to dis in-
guish the two attacks : the spmplone wore similar, s U
damage much about the same in hoth cases. 1t appeare
to be a matter of chance which fingus was most, prevalone
a1 any particular plot. Tt ds prebable that tlee inerseed
amount of this disease in the groundunt crop ai Ranehi is
due either to some deteriovation i the pant or sune -
saitability in the locality. & would posdlly he wavtd
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while tesiting the fust of these possibilities by growing
newly-impueled varictics received direct from abead ov
Frong sonite siiter parvt ol Indin. It was fousd in Bombay
that divectly linported B ei did nearly as well as
Lhe lureizn |.nimi!uhon~, Lk it wis nod kuown how long
Lthe Medvas vardetics Tud been tn the coobbry,  The view
that e di=eiea die the cvop Is doe Lo phosphatic depletion,
suggested testatively bst year, vmst be abandoned.

{81 Gther disssges, damging off of tobaceo seed-
Hags due to &gfhivw greide came nnder observation and
vontaol mensees were tested. Tl Lreatment ol sced beds
with vopeper sedphate and sulphurie seid 1y varying pro-
putitans dicd pot clueck Lhe di:

L

Aacentbrrak oo Tengad disease apen the Rangoon bean
(Plseedus Doeed ) v Burmg was adributed to the fungus
Phgtopdetlore i urtiches o the public press In\utlm—
tion of sieciiness <howel Cead this disglaosts was quite
wrvele:us el thal Che preliotoary .t|a||n1-L reports were
willvmt plemnte fowedatien, This Tingus is » sclerotial
Funtgars and ia ek oservation inoculture at Pusa.

A seriotes outhrenk ol disease ou upt : 2

Losediol utheeak nl disen, NUM [OPRY Was
roported By e Sgrieuliura] Adviser, Central India States,
and proved o b dee o Begsiphe Polygoni, o mildew not
previonsly kuown ws g perasite of poppy. The disease will
e kept vuder olgervation daving the coming season.

I kepat e vlservation during the coing season

Work on scleroliad diseases of sugarcane and paddy was
coniiuued sad the results are Leng prepaved for publica-
tion, It oy boen established by lnoculation that the
selerodlal Fungis which produces the diseaze known as
 Djamoer Oepas ™ on sugarcane will infeet upon paddy.

Sofe observatiouy were mnle correlatiog the inenlomee
of wilt disease i rehiar (Cafunus dinddeus) wich the con-
position ol the soil. The resulis were obtained from the
pertanient manurial plois on the Pasa fanm and the work
will be coutimued overy year. Field work on tekre of
tohaceo wis continued wud the results eonfirmed the con-
clusivns published in the Jasé annual report; the investiga-
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tion will be careied on during the coming season with
different vatieties of tobacoo seed obtaducd from other rrts
of India,

LV, MisculuaNEous,

The year ander review was tuarked by the passing ol an
order, unier the Destructive Insects and Pests Act, regn-
lating and resivicting the impurtation of plants agd seeds
inte British India. By the provisiouns of this crder no
Plant may be imported into Dritish Todia threugh the lettor
or sample post, and the importation "of plauils other thau
fruit and vegetables infended tor conswmption, potaices
ae sugarcane is restricted o eertain prescvibed ports,
where fumigation with hydvouyanic gas v be corvied out.
Bince fumigation, although satislactory in the cise of insect
pests, Is not an cflivient method of Killing fungal purasites
b seed and plands, the portation ol Yungal disease s poo-
vided against by a series of cluuses regulacing the foten
dogtion of potatoes, sugaprcane, rubber plaats, collee plants,
coffee, flax, Lerseemn and cotlon seeds.  This st inchades
the plants and seods on which the introduction of dynger-
ous famgal diseases wio Judin s most probable, and the
provisions of the notification cusure that these planty shall
only be infroduced il accompanied by a werltilicate from
compelent authority in the country of export stating that
they are free from certady fungal parasites. I the ease of

* voffee plants and seeds mportation may only be dove by the
Madras Department of Agriculture.

Dy, Baer’s book entitled Mgl wnd flisease fn Plants
was published during the year uinder review and supplies
a long felt wanl w the llerature of scientific agricultare
in India.

Additions to the hevbarivw nutbored 122 forcign spoci-
ens and U7 specimens eolleeted in Lodia.

V. PROGRAMME OF WoRrK ok 149T= [t
(1) Researsh wark.  New diseasos o Duding crops thal
come to the nolice of the Section wilk he investigated as



o
|

ANSTITUTE, MUSA, FOR 101733 ag

opportunity permits, but the follwing diseases will receive
special atlention and will constitute main lines of investi-
gation :—-

() Ulra of paddy.

{b) Orabanche o1 tobacco and mwustard.

() IMe-back snd anthracnose of chith.

{rf) Bclerotial discase of sugarcane and paddy.

{¢) Root rot of sal tree,

() Wilt disease of cotlon, sesamum and pigeon-pea.

{g) Black ring dizease of jute.

{(h} Black thread disease of mibher,

Minor investigations will inciiude the study of some {rait
anthracnoses, soft vot of ginger. root 1ol of cotten and bud
rot of areca palins

It 35 hoped to poblish o havdbook of diseases of crops.

{2) Systematic work, This will be in abeyance for the
present vwing to difficulties in chtaining assistance from
abroad on accoumnt of the war.

(3) Training. This will be continued on the lines
indicated in the prospectus. Shovl vonvses may alsc be
plven 4% Lecessary.

() Routine work,  Advice and assistance will be given
ay nsual lo Provincdal Departmenis of Agricnlture, the
Forest Dopartment. Planters’ Associations and the general
public.

Vi PORLICATIONS.
(17 Butler, 1. T. . Reporl on Mycolagy, 1816-17, for the Board
of Seientifio Adwice.
{21 Butler, B J. . Dowomity and Disease in Plants. Agri.
Jewe, of fnedie, Special [ndian Scienge
Cougress Number, 1918,
(5 Butler, E. J. . Fungtaud Disewse in Pluuts, Juae, 1918
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REPORT OF TIE (MUERIAL UNTOMOLOGIST,
(T, Baencus Frevease, RN FLE, S, FAR)
T ADmissrrariog.

The Tmpevial Entonelagist held charpe of the Bection
heongliont the year auded Suth June, 18918, The posl of
Supernumerary Entomologist remained vacant throughoul
the yenr owing to the diffienlty of ebtahnduy any siniable
eandidate upder present conulittons. W, Y. Riownchatdra,
Rao, MLA., Eotomologieal Asststant v Madeas, was ou
deputation thronghont the yvear b woek mider the Taperil
Eubonologist on nn nvestivation of the fnsects whicl oveore
i Lot in Ludine and Baru.

L P
One stindent, Vo Gl Beslipanade, T A
Bowbay Leparvtirent of Ageienliore. was recenved an fsl,
June for a special st couvse in Rotomoligy.

epuided by e

TEE Bswvor e,

The tmmerons observiGons nude on Tnsect Pests doving
the yeae wnder veview vannot be given in deiaif here, amla
Report of this nature s necossnvily restricted Lo inelusion
of the more important or inleresling facts elieited aneni
ihe more important pests dealt wikl dieving the vear, A
sumupary of onr knowledge of Tndian Cenpepoats wp to
praciteadly the end of the preveding e Tins hoen pubbished
i the v Report of the Procecdings ot due Seconud Witogele-
gical Meeting,” tu which tho tollowing obseevalions amy Le
regurdod s suppdementary.

Cotton, Work on Cotton Bollworty was contlinrae
thouehout the year.  Frowm the dato available ib s Touwd
that at Puasa, at the heginming of e coldon season, espes
clalty from July to the nuddle of October, Earlas faliva amd
£, insuling ave the hollworins westly proseal, hul kiler on,

© from the middle of Ovicber to the end of Tanoary, the Tiok
DBolworm, Plutyedre {Geleoliu)  gossypiclln, is muostly

&

LR
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present aml damuges the evop considerably.  This lattor
period covers the eotlon-picking season and it is then that
Poogossppiclle is at Us worst, The holiworm parasite,
Microbracen —probably move than one species are com-
cerned - which aormally pavasitizes Kevios, is also able to
parasitize the larvie of P, gaseppietin whilst these ave in the
shoots awd pods of the plant; but it scems ta be unable to
attack the Tarva: once these have got indn the cotton-seeds.
Large mambers of the lnrver in cotton-seeds were eallented
and bred ocut in the guest for parnsites but not o single
parasite was reared from these. Tt is undonbtedly owing
to the absence of contral by natarval parasites that P. goessy-
pielle is so destructive in some paves of Tndia, notebly the
Tnited Provinces, and it seems likely that its control will
he best pficcted by the discovery and introduction of an
cificient notaral parasite. This s not o problem which
affects Tadin ondy, the control of thiz pest being egually
important 4o Ly, the United States and practically all
the cotton-growing districts throwghout the World: I P,
gosaypielin is apparent |y endemic in Todia and it therefore
seems prssible thid the veguived pavasite. i€ aneh exicts, is
mosl, Likeky o be fourgd in Tndia,

Asin provieus yoars, ihe hest trap-crop for bollworm
tarva was Fibisens abelmoselns, At the bepinning of the
cotton season, when Eories were inrreasing. the pods and
shonts of . abelaosehs weve found to contain o rvelatively
Tnrger numher of parasitized bolbworms than did cither
eritton or any olber tran-erap. The advantage, so far as
incidence of tnsect peste bs concorved, ol sowing cotton
intermiixed with auather vrop wias apparent os in the previ-
wos year, bt Cejuwics fdieas (e qrher) s not o good
erap i e inter-sown with eotton.

Pempheres affnis syns vevy Lad this year [n Lhe eotton
plots and many varieries suffered so budly that they had to
Be remnved.  On some vaviclios Psoudoeorens sp. was vevy
destrnctive, and others were attacked by Marherota
planitio so hadly that the infested plants hail to be removed,
Aomites Erfophyes sp., was also bad on o few varieties,
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Rice. Stem-borers fn rvice were under ohservation
thvoughout the vear as far as it was possible with the stafl
available. The insects concerned were (1) Sehenobius
bipunetifer, (2) Chilo stmpler, (8) 1 second spocies of (ldlo,
as yet unidentified and apparently sndescribad, hitherto
confused with €. simplur; this is for the prosout ealled JRree
Chilo, (4) Sesamic tnferens.

Whilst rice was growing it was ohservad that the
prevafence of these borers varied from field to held and alss
to some extent according to the age of the plants.  Con-
siderable further ohservation iy required in order tn mTive
at definite fachs and ronclusions vesnrding their velative
prevalence,

Sesrinia tnferens vemained activg themghont the year,
whilst the other three species wentionad alove hilernatod
in the stubble. In ovder to ohserve the hiberuating lnibits
of these insects four large rice felds outside the Tusa Bstate,
amounting su the aggeegate to abont 150 acres, were kept
umder ohservation thronghout the cobd weather Irom Pheveni-
ber to March, samples of stubble being collectwd at iuntervals
from all over these fetds and examined.  As o oresult of the
examination of JR514 stubble-stems 3 waos Foead 1had -

{1 Reckoning as affected oudy these aters whicl showed
distinet signs of boewr attack, the perceniage of  dnge
varied from B4 {0 55 i the varions convfings amd on the
averape was sabont 200 As attack by o borer couses the
entire ear to Eail to develop, this percentage nay he taken
as representing tho propertion of chiafi v the harvestel
graitl.

{2) At the lowest eomputation thers were abont S
larvae hibernating in each acve of the rice Helds in Deceuther,
This number fell to abowr 15,000 per acre towards te e
of March. This reduction was apparently dne to the Fad
that. as the temperature rose at the end of the cold weather,
these hibernating Jarva became active and leit the sindible,
and either fell vietims to natural enemie: or took shelter in
cracks in the soil. Tn the samples of stubble, howcever,
there was no sign of the presence of any enemy worthy of
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the name, so that the larve seem fairly safe from such whilst
they remain in the stubble. Towards the end of the zeason
many Sechenobive larvae were found dead and dry nside
the stubble, but dead larvie of the two species of Chilo were
rarely met with, This fact is in accordance with the habits
of the larvee, those of Sehawnobivs being extremely sluggish
and too slow to move to safer quarters when climatic condi-
tions in the stubble become unfavourable. The iollowing
table ehows in detail the majo facts ahout these hibernating
larvse :—-

|ze | I'TRCESTAOT CF LAMTE K
| = [LR"|

i
.

Viadns sl wean el
alifble s ceNerong
nrul rxawune. |-

sban'a prg\-iaﬂx

il
rodgun

No. of =

Sh-Bikae D e

iy

2%b Yaauary-dad Fobomry,
[J5EN

[N E-{E t BTE IR EIEY

rural

During this lust examination, in the third week of
Mach, 1t was Touned that the percentnge of dead in the total
number of Sefiergobies larvee foud was about 66 in (he case
ol stubble which liad been plouglied some time previcusly
atcd allowed to lie exposed to the son, whilst it was only 28
in the case of larvie fovod in the voplonghed stubble.  The
stnpe process of plonghing the stubble at this time of vear
had tlierefore bronght abont the death of o very large per-
centage of Sekernobivs larve.  Before advocating this as a
rontine practice, however, further observations arve desir-
able.  Further work ou these rice-bovers was discontinuved
af thie ond of March when the adults began to emerge in the
Inseetary Prom the larvie collected from the stubhble.

In recent years crabs have come into prominence a3 pests
of rice-plants in the Indian Fmpire, and, althouglh not
strictly subjects for entomological investigation, some work
has begu done on them in their eapacity as crop-pests.
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becanse it appears io he nehady else’s husiness to do any-
thing in this line. They ent the rice-plints, aspecially the
young plants, and arve reporied to dwnige viee in his way i
Buarma, Madvas, sonie parls of the Immla.w Trresialerny and
Calso inosome patds of Bibar, They ave Rk tocoeene in
rice iclds in Westorn Bengal hul aed as aledingg any dankse
there,  About six wniles Trom TPoso there s brege riee
growing Lract known ag Tarail where erahs weee roponteld
to he doing great damage, ami this Toendity wiss vizitw] i
Octoher, ak the end ol the Raing, and aauin in Apwil, o the
div weather.  The crahs eollected Pram the riee-fiedils here
were identified by 3 S0 W Kemp, as belonging Lo three
distinet apecies, #io, (1) Pasdfelpdinse (85 spinieva, Wl
Masom, (2 Padennar {Dewatbopubiaien} guorienss, Wool.
Mason, (31 Pofewon {1} spo e allhal do e wesopd,
Aleock.  Appavenity all these Lhree s A ol e
cerned dn the dasage e eioe Tt i e
tions do determime sehich spuecies o feerhssinnfead, Feam
observations made hitherle [0 appeaes Hhit ilaee erihe take
thves or foure yeaes o hovote Todbraw s e vapalle of
veproduction. T the bt wead lbor Ahey voaloep doan fodi
the sail, womity ond sl resaming oGty Ty o1l
Trome o ey leld at Dleut, G e Senffarepae
'!.p] I] I.\{‘ L l'ngJ'-. \ﬂililfl I || HE] .H|llr| Wy H”"l (s |[ il
depth of hotwoeon 11 anil B3 feed Bedow The crennied ool These

five, three were P2 spinfpere ] fwn were 220 pneefoasd,

ekl v

i fusen

srpdde aftestion  hes

Sugareane. ons
paid daving e yenr fo the Tapordant sobjecl o mme.
Farors and € Lhe question of altermtive willl Toodplands ol
these, Ta the pask, several diffesent wpocies of hover ol
superficially much nlike, weve imixed v toweihee uides e
name of Meth Bover (Cfile coppdead, which wae aiibpume|
Lo attack swgaveane, fuve (1 Sorgdonah, wnize aml viee, Tn
fugt years Report i was mendued that 103 Malh B
had heen differentinted ko four Jistined s Furiher
vesearch during the yoar Las extonded 10 kil
wee can now diseriminade no Yess thae fen Toru dis m;;m sl
able from ane aoother Iy nuorphobiviend dilerenees fn i




INBFITUTT, PURA, FOR 1017-13 &R

larval and pupal stages, these differences being most easily
appreciable in the pupe as o rulo.  As regards the adults,
except in a few cuses, the types of coloration and patiern of
markings are very oniform in all the species, and it is
extremely diffieult to distinguish these or to make the
minute distinctions between them easily apparent by
description or figures; study of the male genitalia has, how-
ever, indicated that the differences foumd in the imimature
stages correspond with differences in these structures, and
further study of more ample material will doubtless enable
us to differentiate hetween the adults, a thivg which we are
unable to do at prasent with any real satisfaction.

The nomenclature of these various forms is at pressnt
in such a state of confusion that it seems hiadvisable to
apply any names 2t all pending a thorough systematic revi-
sion of the whole of this group. Many of the species mow
discriminated ave probably undescribed. and the applica-
tion of the names in the cases of those species of which
descriptions have heen published is extremely doubtfulin
meost cages.  In last vear's Report, for example, I referrad
to a species under the name of Hatree suppressalis (aurt-
cilie), quoting euricilie, Ddgn.,” as synonymous with
suppresseliz, Wk, on the anthovity of Sir George Hampeon
{Bowmbny N. H. 8. Jowrnal, XXI, 1250); further examina-
tion, however, shows that our cane-hover, whieh is appar-
ently identical with wuriciliz {specimens of which, named
by Dudgeon himself, are in the Puss and Indian Mnseum
eollections), is quite distinct from examples agreeing exactly
with the © Fanna * deseription of suppressalis, which latter
gpecies we have not bred as yet either from cane or any
allied plant and whose carly stages are as yet unknown Lo
us although it is sufficiently commen at Pusa. It may also
be queried whether Hetrea striatalis, desoribed by Snellen
from Java. is truly synonymons with renosetz, Wik, from
Surawal. It seems hetter, therefore, to refer to these
different species at present simply under the numbers of the
Cago-slips under which they have been reared at Pusa, leav-
ing to the future the allocation of exacl specific names.

&
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The nmmes wsed here for these bovers (Chdo iiIllfl D-p:r-?ff'r:fm
sppd 0 Gramineons plants must he regarded 1 t'h_" I’ '“
seud only as those uuder which we have kuowe these SRS
hitherto, without any guarantec of teciraey of 84 i "‘“'I‘TUD’
and they are anly given bere to allow of cowparks! hetsieen
the current Report ol that for lask yenr.
Rearing the whove remardes i mind, wi mdl N
to the speeies distinguished up Lo dute. T el 1
last vear's Report were :— _ -
{1y Chilo stuwgplex (O, 8. 15067 and 1380). {Clate E IT‘}\
@) Diatras quricilic. (€, 8. 1666 and 10h. Flate
v} ) )
{8y Mrigtree pransate (U1 S0 1GOT and T N
V.
(&) Diutre sp. (G 8 1008). (Llate V1)
Tn addition o these we have now discriminated :
{5y T fHgtrae g, in sagareate ot Do {.
{Plats VIL) .
{#) Rice Chilo {n viea at Trasn (O 8 1677 (Ulate
VIIT}
{7y * (hiTo s i vies (' H 1769}
(=Y 0 Chilo ap L Saechocag apiad it
1769). .
(W P kil s in Sweeharim faseane (€ . l_?*'ii}:
{10yt Fwcrstic ablutele i snoareane (05 B0
(Pl TX0)
OF these, the el sis ocerr in lage nunbers, \«:h]iﬁi-_t-ht' e
four have oudy haen Foundd du very small nonbers “.r these
ten, three (O 8 PTG8, T9%and 1795) have pe }-1\1:.1H3l"= inswdfh.
ciently studfed, bat the other seven specias iy be 5P "”,ﬂid
in their larva} and pupal stages by means of the follmwing
dichotomic keys, and fioures ave added eahle the
distinctions to be grasped more readily.

ty IHFW en

@ 1674).

(. =

Key o lreal farme of Baorers,

L. Spivacles round \ Lo PubE]
Spiracles oval . . .8

2. With mid-dorsul stripe; spiracles open 3
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BXPLANATION OF PLATE TII,
Fig. 1. fihilo wiwpler (G, 8, 158,
a, Inberal, and, B, Al viow of Invys, = w.
r. dutnits of apleacle on AN wrgzend, e Bighly wgisified,
A, dlefnils ol fesl ppdeg. e Frars LT, bt Il son paidied,
{Hote—-huserior Taiv et pieh] b el vl plade P IRTTR  PETEE RS
TFig. & Chile stmpler (0. w1, .
a, Tupa. xd.
by Vislerior segiuetits of pupd, Bulemd vicw, mesra bkl e
g, Abal segeneut of puns, yombeal sorfiee, e Webly st
|
L. +
- | -



.t Chito simplex (2. 5. 15503,




PIPLANATION OF PLATE V.
Fig. 1. Diotrma vensraty {C. 8. 1635).
¢, lateral, and, b, dovanl view of laren, =~ 4.
g, details of spirnele of fifth eegrent, more highly magnified.
d, detsils of firat proleg, seen {ram belew, more kighly magnified.
Tig. 2. Datraea venosate ((. 8, 1607).

&, Pupa, x5,

b, Pasterior ssgments of pupn, lateral view, mots highly wagnified.

e, Anal segment of pupa, ventrrl aneface, yaore highly magnified.

el

e
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Fig. ?. Dhatroosn vesossts (C. %0 L50FL



EXPLANATION OF PLATE VI
Fig. 1. fatema sp, (C0 5 HILD)

@, Jateral, i, dowsal, aad, o, vanteal vicw of larva, x 4.

d, details of spiracle oo fifth segment, mute highly mwgmified.

¢, detnils of prolug, seen {ran halow, more highly magnified.
Fig. 8. Digbrews ap, (O 8. 1H510),

i, Pupa, x4

B, Prsterior segments of pupa, seen loterally, more lighly remifisd.
£, hnal segment of pupa, vegtral surface, more highly wagnificd,



Fig i, Disfres spo (G080 1B10)




EIPLANATION OF PLATE VIIL.
Fig. 1. # Diatres op. iu sugarcane at Dacea (. 8. 1674).
. Iateral, and, b, dovesd view of larva, x4.
o, deteils of apiracke on fitth s gnent, move bighly magnifad,
d, detaila of firah profeg, seen from helow, mors highly magnitied.
Fig. 2. ? Diatrea sp. in sugarcane ot Dacea (C. 8. 1674},
¢, Pupa, %5.

§, Poaterier ssgments of pupe, seen laterslly, more hipghly smacuified.
¢, Ansl megment of pups, ventral surises, more Diphly magnified.

-
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FEXPLANATION OF PLATE VIIL
Fig. 1. Rice Chilo in rice st Prea (UL 8. 1877}
#, Inbmral, and, b, doveal view of larvs, = 5.

&, details of spiracle an fifth £, more highly magnified
4, details of fest proleg, seen from balow, more highly magnified.

Fig. 2. Rica Chilo in rice at Pusn (C. 8. 1677).

#, Pupa, » 5.
Ui, Pesterior eegmments of pupa, seen laterslly, mors highly magnified,
8, Anal segment of pups, ventesl suvfece, mors highly magnified.

el 4



PLATE VI

Fiv. 1. Rize Chile in vice at Pusa (C. S LEIV]

Fig. 2. Riee Chila in rice at Pusa (. & 16770
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Withont  mid-doerzal
open or closed,

slripe;  spivacles

. Huooldets on jrelegs ferming a com-

plete cirele, )
Hooklets on prolegs forning o half.
cirele only.

.- Bucklets practically enqual in size

Hoalkdets nn iutevnal edge of sole livgesh
and gradually diminisbisg in- siae
externally,

Spiracles open (4,6., wilh n clenr space
inaide),

Spiracler closed (e, without s clear
epace insidel,

. Poivactes with o slit along fheir nwjur

axix.  Hooblels in pmlt g forming:
a complate elrcle and alF nd eqnod
size,

Apirocles with sn oval-slaped conea-
vily whese majer oxis coineides
with {hat of spiracle. Hookleta
en prolegs fn oa mete ov loss eanl-
plete virele Tl Deeoming shorter
axternallv. A spot du widdle of

sofe of peoleps  usonlly prosent.
Tuully  with shing Twege davk-
b warts jobsent dn Teifernad-

ing lurvnt,

Koy topuped farse of Buarers,

Ctapn witdiout awy chidiveus probube-

Tinues Ny ﬂ'l'l.il] F{“'h"lllﬂl.ll.',
Tupa wilh chitineus protihernncrs on
wnal segient,

. upa withont ridges o hoeks on 7ih

ubiominad segment,
T'upa. with such

. Wiih ruplete cirele of pidges, lmn].\,,

or vouglhness en TH ahdowinal sep-
ent.
With ineomplete vircle as above

-

vate epinons hooks,

9

(€. 8. 1560, 1574)

GE

1674)

BT
L1610

1561, 1554

. 1607, 1835}

(0, &, 1801}

e

(G, 8. 1677)

kY
&

. (frele composed of distivet and sepa-(C, 8. 131N
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rels compesed of joined ridges . . (G 801586, 1874
#. Tneompleta circle of distinet hooks . {C. 5. 1674)
Tncomplete cirels of tomgluess withont
_ hooks, :
6. Penth ahdominel fanal) segment with [C. 8, 1561, 1580}
stout epines on ventral surface in
addition to fwn pairs of spines on
dorsal surface,
Tenth abdominal (analy segment with- (. 8, 1607, 1635}
ot spives op ventzal surfare,

Chilo stmplea (C. 8. 1561, 1580), DHatreea auricilio (C.
8. 1560, 1674), . venesata (C. 8. 1607, 1635) and the Riee
Chile (C. S. 1677} have heen ohserved to hibernate in the
larval stage.

Not much is known about €. 8. 1610 and (. &, 1874, two
species found in cane at Tiaeea; of the former o single speci-
men was also veared from a rice stem sent from the Karim-
ganj Subdivigion in Sylhet, und a single example of the
latter has recently been found in rice at Pusa. Both these
spectes were found to he injuriously prevalent in sugarcene
at Dacea in July 1917, whilst the ordinary canc-horers
found in other parte of Tndia were not found at Dacea.
Sugareane in Bylhet soems fo be remarkably free from
borers, and the Entomological Assistant in Assam reports
that harsrs give little tronble in cane in that Province. It
is therefore the more curious that C. & 1610, which is
present in Sylhet and Injurious fo cane at Dacea, does not
damage cane in Sylhet; and similarly that C, 8, 1674, which
wasg alio injurions to cane at Dacca, has not et been found
at all in cane at Pusa, althongh it occurs in rice in this
distriet. Xxfensive fieldwork, combined with a thorengh
study of the different species of horers, will doubtless throw
mora light on these and similar problems. Meanwhile it
may be suggested that the damage done to cane or any other
similar crop by any particnlar borer may be connectad with
the presence or absence in the district of partienlar alter.
native foodplants which are preferred.

A gond deal of work fias heen done during the vear on
horers and other insects occurring i the several species of
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wild Saceharua and other grasses occurring in the neigh-
bourkood of Pusa. Boesides Diotree venosate, F1. nuricilia,
Sesamie nferens and S, uniformis, which are alse found
in sugarcane, nine other borers not yet known to ocour in
cane have been fonnd in these wild grasses. O these one
is & Curcelionid grub, another a Lamiad grub, and the
remzinder are lepidoptercus Jarvas, these including Seirpe-
phage sp., and Pepua sp., a Zeuzerld and a Nociuid, This
last has since been fonund tu ovcur in sugarvcane al Munni,
Muzaftarpur District, and all of these insects may be hoked
on as potential pests of cane. Almost all of the root-
feeders mentioned under cane have also been found to oeour
amongst the roots of these wild grasses.

Besides borers, the inecets, mostly coleopterous larve,
found underground amongst 1l roots of sugarcane, wera

s under observation during the year, the following being

noticed :—

(1} Anomels bengabansis,
(D) Anenade bilwrensts {Plalo X),
(8) Adoretus culiginosus {Flate XI).
(4} Autoserice sp. (Plate X1I, fig. 1).
(3) Mylloceras discolor,
{(8) Mylivzerus blandus.
{7y Monolepte signate (Plate XIT, fig, 2).
(8) Formivomus sp. '
(%) Pachnephorus sp.
(10) Alissonctum piceum.
(11} Alissonotum stmile.
{12) Apogonie sp.
{(13) An upidentified Chrysomelid.

Besides the above, one Chrysomelid grob and two kinds of
weevil grubs were found but could not be reared ont.

Of these insects, the grubs of Anomale bengalensis wers
observed hoth at Pusa and Dacca to gnaw into the basal
partz of new shoots from the side, thns cansing a * dead-
heart: in this way they werse cansing u small amount of
damage. In the vase of the other insects, no appreciable
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idea could he formed of the part they were playing, bub they
appear 1o be of very minor impeortance as pests.

Rovords of ohservations o the pests of sugarcone al
T'nsa were given in last yeur's Report.  These observations
werg vontinued during thiz year although it has not been
possible to keep suell close nhservation ou the different
vavicties of cane as woes dene fust year. . The period of
injurions activity of the bovers n cane extended from
Mavel to Augost, when the total damage due to insects and
tungi sounted to about 35'5 per cent., due te the tollowing
catises =—

Fungel disouses . . . A . 218 por vent.
Papir depresselin . . R . . 33 "
Bivtewa worlcilie willo w Iow M cenesuin . kA -
aeipprgirago gl fograst relia . . . 14 "
Teriitos . . . . . . . 1) '

Al this thue there wis o distinet dilferenve hebween the -
cines whiclh woutd ro to muke up the arvest and those which
were relaltbed i growtl by pests and diseases. The mon-
soon 1ains had stinndated the growth of the former aml
they were growing vigerously, while the latter remained
satunted and ultimately disd, and, alihougl new <icots und
lateral hrauches were appearing, these would not add mate-
rially o the harvested pesult.  The activity of e borers
after August was wostly confined tu these sluaded vanes
and new shoois.

As mentioned ik last year's Report, the plot of Purple
Mavritins sugareaue had all * dead-hearts ” snd dey plants
systematically removed togethor with the insects found 1
tham.  As this is the freatment usually recommended
apainst borers in cane, Lhe resalts obtained in this plot and
ia the other plots ot thick canes which were left untreated
and undisturbed seem interesting and appear to show the
uselesspess of the cotting-out treatment. The percentage of
non-stunfed, harvestable canes actually larvested to the
number af setts planted moy be taken as a standard of corn-
parison,® ag this shows the munber of canes whicl survived

* The actual vuttoen of suguy would be L iosd satinditery compacison Briwee
Lite wavicas plota, ot s vamiow be adopded et Puse becanse sngar s nel twade Tere,
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EXPLANATION OF PLATE XIi.
Fig. L. Auwtoserica sp, {O, B, l864).

¢, Larv, naiural siza and magnified (8.

b, detaila of posterior portion of larvn, magnified.
¢, Pups, natursl size and mognified (=8

d, Imaga, ., §oow " n

Fig. 2. Monolepta signata (C. 8. 1832).

a, Tatve, oetural site aud megnified (x3).
& Pups, [ TR " "
¢ Tmogo, noom " u
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and oubgrew the aftack of pests and diseages. This per-
ventage 1 the case of the different thick varisties enome-
rated in last year's Eeport was :—

Purple Mawritine (ireated) . . . . #2 per cent.
Sathi Ne. 131 (unlreated) . . . . 167 1
Sathi No. 15 (untrealed) | . . . 161 s
Kaiodui Dudban {untrented) . . . v i
D, 89 Americon {unirested) . . .o,

From ghe halt-acee under Porple Manvitius, 14297 affected
sloots Liad hesw cut out, wlilst the other plots were lefs
undistioebed,  The havvested canes in the cuse of these othor
jluts therefore contaived an unktown guantity of caves
which, thongh classed as noi-stunted angd havvestable, had
beelr presuutably bored more or less, and the wutturn of
siggar From such bored caones would be poorer in guality
and gquantity than trom unbored canes. The ubove percent-
ages therefore fail to give an exact estimation of horer dam-
ape. 1t was nelortunate that no cheek plot of Purple Mauri-
Pius wag available last yeal for observation and comparison
ul vesults. but in Fobruaey, 1918, two Lalf-acre plots of Sathi
No. 131 were planted, one for treatment by cutting out and
removing plants and shoots which were dey or showed
“ dead-heart 7 together with the nsecls found in then, and
the other to be left untreated as a check.  These two plots
are practically similar as regards sob, are not contiguous
{having a crop ol indigo separating thew), and are sitnated
at 4 cousiderable distance [vom the main sugareans wop of
the Farm. The resulis so fav oblained {up to July, 1813) go
far to corroborate those oblained in the Purple Mauritius
plot and to show that the cutting-out trestment retards the
proper growth ol the canes 1o a great extent,

The foregoing trinls Lave been rade with thick canes
becamse these sare more lftable io horer attack, the thin -
varieties being damaged to a much swaller extent. With
one exception the yield of canes in the seventeen thin
avivties ranged from 122 to 746 per cent, of setts planted,

The 1wo experimental plots of Sathi Ne, 181 referred

to above are sitwated in a picve of land which was brought
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ander cultivation five or six years ago. It was previously
a piece of waste Jand overgrown wilh Sascharum spon-
taweum and Fmperate aiundinecen, and it is even now
Lordered by similar waste lands. Sugarcane grown ou this
lanid has brought Gryllotaipe africana prominently into
notice as a pest of young cane.  Uhis insect was the fust to
attack the young crop and in April and May in the treated
plot as many as 15 per cent. of the plants were damaged
by it.

In last year's Report mention was made of the suit-
ability of Lead Arsenate solution as a dip for the protec-
tion of cane setts against termites. This year it was tried
in the half-acre treated plot of Sathi No, 181, a strength of
1 b of Lead Arsevate in two gallons of cold water being
wsed. The planting was done in the third week of February,
and germination was guod in hoth the treated and untreated
plots. In Apadl and May new shoots as well as the setts
thewnselves were danaged by termites in both the plots, and
those dipped in the Lead Arsenate solution had no advant-
age over thosze left wnireated. The liability of cane to
damage by termites seems o depend largely on the nature
of the soil in which it is grown., Generally speaking, the
crop suffers much less when grown in clayey soils than in
sandy soils. In soils which are liable to be infosted by ter-
mites, no single treatment of the setts can render them per-
manently iminune from attack nor can it save the shoots;
whilst in other soils little or no damage is done by lermites
even when no treatiment s adopted, and the amount of
damage done does not always seemn dependent merely ou Lhe
presence of the insect concerned.

Indige. In April, 191%, an investigation was won-
menced. of the parasitization of the Indigo Psylla (d rytaina

- igitis).  This study is only in its initinl stages and unly
four months' figures are available, but three species of
Chuleidide havo been vhtained and of these une species is
very cofomon.  The amount of parasitizaiion was smail at.
the beginuing of April, but began to increase in the hegin-
ning of May and reached its highest (about 86 per cent.) at
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the end of that month, hegan to decline again in the third
week of June and veached its lowest at the end of July.

Mulberry. The * Tukes ™ disense of mulberry, resul-
mg in curling and malformation of the shoots and new
ledves, has hoen known for & long time in Bengal, where it &
sometimes bad, and o few allected plants have lately heen
found ut Pusa aleo.  An investigation of the cause of this
diseaze was carrled onl dwing the yeur, and it was found
by experiment thut the curling and subsequent malfornia-
tion of the shoots was due to the presence of a mealy-big
{Pseudosocous), wind that, although two species of Psewdo-
goceus are to be mel with on mulberry, it is only cne of these
tas yei vhtdentified) which causes fudre. This mealy-buy
havonies active al 1'usa at the beginning ol March and passes
shrough u complete lifecyele in 24 days.  Thoe gencrations,
however, overlap one another, and it is not infrequent to find
nymphs, gravid females and pupe or adult wales on one and
the same plant. The mature nymphs as well as the females
are parasitized by three species of Chalcididee, one of whicl
keeps dowu the number of nymphs and females to a large
extent. A Cecidomyiad fly (¥ Coceodiplosis sp.) larvy has
besn found to atiack the eggs, the fly maggots being Tound
chiefly in the ovisacs of the mealy-bug and having been
cheerved to suck the exds dry. The larve of a Covcinellid
bestle also attack the nymphs and females of this
Pssudocoisus,

As vepards treatment of fukye, it was found that the
practive ol removing the afiected shoots and burying or
lmrning thein was not effective by itself, as the nymphs hide
themselves in the cravices of the unexpanded lesi-buds on
the plants, and, as soon as these leaves expand, they in their
tura hecome affected and the disease is continned. Removal
of the affected shuots followed by thorough spraying with
Fishoil-resin soap will probably prove more effective,

Fruit Flies. Over five thousand pupe of the Peach
Fruitfiy weve collected ab Pusa in May, 1918, and kept under
chservation io see whether any would lie over umnéil the
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following year and to vear oud auy parasites. Nopapa fay
aver and o parasites were reared.

Fruit Pests. Special atlention was paid dnring 1T
yoar to the pests of (ftems s Jnle (dvfursypus indegeri
,I“:J!?‘rf.], apple. peur, peach NECLAFHIO, g, v, vl
apple amd plodain. A Jurue wmeunt ol jnfornrtion o
Indian Fruit pests has now been seenulated, sanl i s
boped o weite this up when opportanity admits. Flhe
Gracilarind found on apple in Nortle-West Dl and
Assaln hag heen Wentified as @ medlleria zoehs gse. Moy,

Life-histories of Insects. [u the luseeliry, Dusides
the rearing of the vartows borces and ruelloaders of woe
and rive already mentioned aud which constiiuted sthout
100 lots, same 200 ollwr Ils of Disecis were ssred aind
observalions  made on theiv dite-stories aud il
Amouost those @b lewsd five ew pests hive vcome o gl
L

{1y An umidentified  Lougicorn hover, (00 80 061D
(INuperho sp) (Make X1V, Gz 1), found i ostenss ol
Vigng eotjony in Augast. 34 bores in Cho madn stem ad
may abtack the young plants. Fhe boved stern swells Lo
some extent, nnel, altlwugl in the majority of wises the
plants ave not killed, they ave stunwed aud bear o fruit.

@ A caterpillar foumi beving into youly cucount
fruits in the luoch on the tree and causivg the young fruits
to duvop off.  An accmnnbation of Trass webbed wp with sille
indicates the presence of the borer. Thiv iusect is
apparvently an undescribed species of Firalhubde (Pyralide)
(Plate X1V, fig. ). It s interesiing to note that T'iretha b
trivhogramms, Meyr., s also known to abback yonug
coconut Truits in Fiji,* but this type ol damage has pever
been noticed hefore in India so far as we are aware.

(8) Colondra stigmaticollis (Plute XV, fig, 1) is reported
to kilt large covonut trees in Ratuagivi by horing into the
stem in whick il breeds in lrge mumbers This is an
intevesting conlictuation of a Lormer vocoutd of his woovil
attacking cocobud in Malalar.  In conlwewent i has been

i HNovitadvs Evloyice, X \J.‘, 32..
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EXPLANATION OF PLATE XIV,

Fig. 1. Longicorn barving Figrs eotfong stem {C. B, 1846).

o, Biemn of Vigne cotjang atbacked by larve.
#, Larvn, natucal aiee uod magoified (x4),
¢ Fops, ., . " "
dImage, 4w " "

Fig. 2. Tirathaba n. sp.

u, Yoeng eceonut fruft atlacked by larva, showlng frass efected.
L, Turve, ugtersl size end maguified {x 3%

e, Pups, o owmon ” 1

d Tmago, o . . P "

.



Fig. 2. Tiradhabs 0. sp.



EXPLANATION OF PLATE XV.
Fig. 1. Calandra stigwaticollis (€. &, 1752)

¢, Portion of athacked comomut vbeon, whowing Savval gallories and lares i

atu.
L, Lovva, naéural eive sud nusguited [ EL.
¢, Pups, noowom “ "

dy Imags, ., . . . .

Fig. 2. Longicorn beelle boring orauge shnofs (C. 8. 1766}

a, Larwa, natornl size and enlarged [« 5h
&, Pups, i nooe ” "
a, Image, ., W n -
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found that it is possible to rear this insect on sugurcane
stemns also.

{4) An unidentifed Longicorn (Plate XV, fig. 2) was
Lnd boring and killing orange shoots in Sylhet. The
grubs bore into the new shoots which appear in spring and
cause them to wither.

(3 Burytomine wasp in Seshuniy pods, A small Eury-
tomine Chalcidid was observed to infest Neshanis pods at
Pusa in Heptember, 1917, and was kept under observation
throughout the year. The eggs ave laid in the green pods,
the larvae foeding on the sseds, almost all of which are
destroyed.  Pods infected when young do not develop any
seed but shrivel up; in older pods the seeds are rendered
useless, theiy confents beiug vonsutned. At the end of the
seasou the damage in a small experimental plot amounted
to alwut Y0 per cent. Various remedial measures, such us
deterrent spraying, were tricd, bat picking ofl the dry pods
at frequent intervals save the best rasults.

Tovestigations into the life-listories and habits of pests
amd other inseets were continued. Brief accounts of the
observations on the pests of sngavcans, rice and other main
crops  are given above under those crops. The more
important points uoted with regard to some of the other
iugects under rearing during the year are noted below :—

6y Awmsecte movrel spre. Iibernating pupe were
veceivell from Dohad in May, 1017, In the Imsectaty at
Pusy meths emerged from hese up to 24tk June, 1917
Epps were obtained amd a cycle obsevved; this took a full
year, tha pupal period extending from July, 1917, to June,
1913, This Gujarat form seams to be biologleally distinct
from the typical South Indian form sieored, but T have
been nuable to detect any morphologieal differences.

(7} Bugnamptus morgingtus (Plate XVI, fig, 1), The
sallent points in the Life-listory were given in ltast year's
Report. A peint determined by subsequent observation is
that the grubs sometimes remain undergronnd in a resting
conubition for mnove than a year.
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(8} Ag?om wpsifon.  In a previons Report an sccounb
was given of the rearing of this insect under aviificial
Umhtmns thiroughoeut the hot weather; suscessive brools
were then ohtained up to August, when the eggs failed to
hatch. During the current year full-grown mLerleLus
were observed on 3rd Seplember, 1917, feedmg inan experi-
mental plot of tobacco on the Farm.  Eggs must have hoen
Jaid in this tobacce plot during the first half of Angunst
This insect 15 therefore capable of Lreeding in the Plains
during the Rains, though whether the parents of these
larviz had bred in the Plains or were early inigrants from
the Hills remains uncertain.

() Aaypophlaps scalaris {Plata XVI, im’ 2). This year
vaterpillars were found lere for the fn_at time buring
Sesbaric stems. The moths appear in May, there heing
vly one generation in the year, aestivation and hibernation
taking place in ihe larval state.

(10) Agromyza sp.  About Afteen acres of pea (Piswm
areense) grown alone and about seventeen acves grnwn
mtemu);ed wilh other crops were under observation during
the Pea Btem-fly season. In both the plots about O-4 to
(-5 per cent. of the pea plavis were fouud drying vp with
extérnal symptoms of Stem-fly attack, hut eloser examina.-
tion showed that ouly about 8 per cent. of the drying plants
were affected with the fly and that the loss of the remuinder
wag not due to insect attack.

(1) Aneylolomia  chrpsographells, From  further
observations it seams evident that this is 1ot wsually a
pest of rice around FPusa. A search over large arcas
revealed only a single larva in o dry seed-bed.

(12) Cryprorrhynelus gravis. This weevil canses serious
damage to mango fruits in Fastern Bengal and Assam,
the fruits being boved by the grub and vendered volualess.
The damage done is very greal, so mucl so that it is olten
difficult to find fruits which are wnaitacked. This pest
was investigated at Dacca at the end of July, 1917, when
more than three dozen adult weavils weve found an a, single
mange ireg, hiding amongst the roots of an {lupll\’tt
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EXPL:\N.’.‘LTI{)N OF PLAYTE XVI.
Tig, 1, Eulq'rm'm-z.liu.\‘ warghiatus (0, Q. 14673,

&, Mango shuag: qy attull weevil {radygl CIEID I e eudbbig all o leal fue
e puarpras g CVaRitEE In Ee | efneled portion,

By Tacen, negral sigg Al tuseniticd {nh),

¢, Pupa, n Boon 1 »

& Tmogs, " "

Tig 2, sygephlens soulapis boving dhaimiha wom (C. 8 1807y

@ Tawve, npturol size Al manited] {= 8,
& bioth, LT " u
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Further chaervations were mado in June, 1938, in Bylhet,
where isolated mango trees growing wild in the jungle as
well as those cultivated in rather isolated porlions and
having hardly any epiphytes growing on them were found
to be equally infected. In confinement at Pusa the adult
weevils did not live beyond September, but it seems likely
that in Bengal and Aseam it may pass the winter as an
adult. Thid pest requires close nbservation for a full year
under field conditions to enahle remedial measures to he
suggested.

13y The Longicorn horer ('f‘ Oheren sp.} in stems of
Phaseolus aronstifolins, mentioned in Tast year's Repert,
has heen observed to rest fur twn years in the larval state.

{14} Odonfotermes wammwthi. {nlonies  rere again
catablizshed in tile nests from eggs laid hy winged hnngines,
but we have been unahle to carry them on beyomd October,
by which time the first-hatched epgs have hecome adnlt
sofdiers and workers, .

f15) Microtermes obesi. Aftor several failures in
former vears, colonies have this year been established in
artificial nasts. TFegs have heen obtained from winged
hnagines and ave hatching ont at the time of wri tmg this
Repov

{16} The following insects have heen observed to have
only one generation in the year, viz., A nomale bengalensis,
AL bilsrensis, Adoretus ealiginosus, Cryptocephulus sex-
signatus, an unidentified Lamiad horer in Saecharum sp.,
and three unidentified lepidoptercus borers in Saecharum
spp.

(17) Cosmopteryr pheopusira. This was referred tfo
in last year's Report under the name . menipularis, but
has sinee been differentiated and described by Mr. Meyrick
in the Entomologists’ Monthly Magozine. Larvae mining
Lean leaves were collecied in November, 1016, and were
apparently resting at that time: they continued to rest and
emerged in July, 1917.

(18) Stictaspis cerafitinge. The magpots of this Froit-
fly were found in large unmbers in July and Avgust in new
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Lo shoots which were dving, Experiments under-
taken {o aseertnin whether thixs ly was the divecl cause of
the death of idie shonts were Bneonclusive,

(19} A rgpproplose pavegreinge. (Plate XV, fig 1
Tha larewe of this Eirensmid moth woere fonml o he vory
cams ok Pusa in July, bering indo new bambos shioots.
Generally o gyeat many eaterpillavs weve fonnd in the sane
shoot boving the stem, completely hidden und?r the protec-
tion of the leaf-shentha., They seemed to be responsible for
the death of a fair percentnge of new shoots.

(20% Nodostame subeostetum (Plate XVIT B 3y, This
Chrysoinebid Beeths Tind feen knowwn Titherto s o pest ol
plantain, nibbling the leaves and fenif< T October, 1917,
it was observed (o nibhie the surfaces of yowng grape-vine
leaves to sueh an exient as to kil the yoomy lewves.  The
larvee were fonud mulorground  amongst wgrass-roots i
July.

(21} Balwyinws c-olbum (Plate XVIIT, fig. 1). This
weevi] Lail heen reaved hefore [rown-seeds of Fuegewic jow-
hologer, ot little was known about it This veay ohserva-
Lons were made to deternine its real connection with the
fruits. Tt has only one peneration in the year.  The adule
weevils emerge 1o May ool Joue, and feed on yonug green
[mits by pupeturing them with their snonts. The pune
tured fruits grow and vipen but e pooctured spols on
them do not grow amb appear Tater o gs so many Bits i Lhe
ripe fruits; this 11 why the majority of vipe fimits are
deformed in shape.  The cgge are depusited in the fonits
whilst the Jatter are 011l on tho tree. The weesils appear
in epoemous munbers amd by the tiwe the Ivoits are ripe
practically avery sead haehoirs w ginb.  Later an, the gruhs,
when full-grown, leave the sceds and go into the ground
and rest there until the next seasgn. The obvious vemerdy
is thoveugh destruction of the seods.

(22) A white Mite oconrred on the tender leaves of jute
in the experhmental plols of the Imperial Mycologisl.
The mites fed on the under-surfaces of the Teaves which hiad
g lacerated brownizsh appearance audd were somewlar
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EXTPLANATION OF PLATE X¥II. .
|

Pie 1. Argyroploce peragramma (O, 8. 1631).

a, Bamboo shoot writh onter shrathinyg loves vemeved, sliowing havelole of
laTve.

b, Larva, notural size snd wngnified (x5,

exPupn, o “ "

&, Tmago, " ETRE Y " n

Fig. 2. Nodostoma subeostatwom (C. 8. 1719

o, Grape-vine leaf eaten by beetles.
¥, Beelle, natural size and magnified,
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EXPLANATION OF PLATE XVIIL
Fig. 1. Baolaninus a-album,

w. Tenenatave (bnite of Bugente jomhalars with aduolh beeties puoetiing
thamn {natural size).

b, Matore fruib of Buagenie fawdintear, whowing distaction and pita caased
by pauctates of B, catbum {uatueal sina).

&, Bugania jumboluna froit cut open, showing lacvs of B, calbaws {esding
inaide the saed {watuzal sizg).

d, Larve, naturs) size and megnifled {7}

&, Linagn, megnifled, (The uaturdl size 8 shown in 8.)

Tig. 2. Belionnfa prustan (CL 8. L7T20.

r, Larvs, ootural rize aud megiifted { < 23).

b, Pups, venieal ciew, natnral nud mugaified {24,
¢, Popa, dorsal view, magnified (=23

d, Troago, natural eize sud meguified {2,
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LXPLANATION GF PLATE XIX,
PFig. 1. Alsides frenatuy (€. 5. 1672).

#, Lywrew, vatneal size aod magnified [ = §)
hy Pups, Boow o "
a, Tigo, magsified [« 6.

@, Bluzigo sliont baved Ly Bavvs, oaburnd size.
&, Tieagn poockoring mengs sheol, Daturs) sizo.

Fo Ponebures mande iy aduib weoei for feeding ol epp-dsying,

1, Hrle of exit of adnld weevil fron: mangs aboot.

Fig. 2. G seeptice (0 b 1659).

a, Larva. nelornl size sod eagnifed {x8).
¥, Coeoon, - n I
o, Topa,
@, Tinagn,







!

B



INETITUTE, PTRA, FOR 10718 L

crumpled longitudinally. Unbike Red Spider, there was
no wehbing., A single spraying with a spray composed of
1 1, olene soap and six vunces of Howers of sniphur fn 12
gallons of water proved elfective,

{(23) A species of Tingidid bug was noted to camse
severe  damage to Delo (Fasswinmn sembac) loaves at
Baploura. Spraying with simple =oap solution  was
affective.

(24) Glyphodes cavsaliy wos obsorved to atlack praciic-
ally every fruit of jak throughout Sylhet, even large froits
net beitrg lmmune.  This insect is known as a jak-pest in
Seuthernt Tadie, bt s not heon ited Lofors s o pesr
uartl of the Mardras Presidency.

(25) Belivnote prasine (Plate XVITL, fig. 21 At Surat
a dead mango tree was [ound to be nli of the larvee of this
Bupresiid beetle, and the death of the tree had apparenthy
been cavsed hy them. The lavve were tn various stages of
wvrowth and apparently represenfed more than ove brood.
The adull beetles began to emerge st Pusa in Octoler, 1917,
aud continued to do so until April, 1918,

(26} .tleides frenatus {Plate XIX, bg. 1), This weevil
was obgerved at Daces m July as o pest of mango. Hggs
are deposited in the shoots which are tnunelled by the giub,
whose pelets of exevenent wre theown sot throngh small
lioles gnawed in the sldes of the twmei. Pupation takes
phice Toside the burrow, the adult wesvi] piuwwing is way
oui. through a Targe hole of exit. The adult weevils ave
found pairing and ovipeziting freely on the shoots,

(27 Chlwmetiv fransgeraa. The larve have heen fommd
at Pusa tunuelling fresh wunhgo shoots fnoa way very
sinidlar ta that of dleides frenotes, the Erass heing ejeeted
exactly in the same wanmer,

(23} ianrg seeptice (Plate XTX. fig. 2).  The [arve of
thiz moth were found in large numbers at Pusa in Angust
rolling the tender leaves of velvet beun,

{28) Bevere damage was ohserved to he cansed to a crop
of Mung (Phaseolns munge) at Pusa in August by the
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follc;willg, viz., Catocheysops cnejus, Anarsia ephippics,
Bugosie melananie and Eublomma hemirkode (Dlate XX,
A. ephipplas and E. melanaule cominenced the altack ly
rolling and damaging the tender top-leaves. and, when the
crop began to flower, all four uppeared and dwmaged the
flowers. They continued their injurious activities when
the pods formed, all the four hoving into the peds anil
eating the seeds. Eweosma melanouly was also observed to
cause similar damage to the flowers and pods of Phosegolus
aconitifolius and also to damage the tender top-leaves of a
experimental crop of Florida Beggar Weed.

{30} Quite appreciable damage was done in Angust 10
the new tender leaves of litchi by Aerocercops hierscosma,
whose larvee mined them, and by drgyroploce lewcaspls,
whose eaterpillars rolled and mibbled them. The latber
especially was very comnmon, '

Grain Gtorage Experiments. Tho siorage cxperi-
ments undertaken three years ago were concluded and an
aceount of them will be written up.  The method of storage
under a layer of sand gave the best results, the grains and
pulses remaining perfectly safe and in good condition,
The straw granaries mentioned in last year's Report did
not give as good resuls as had been expected.

The status of Tribelium castanenm was definitely detex-
mined. doring the year. It is essentially a pest of ground
wheat (flonry, afte and sufi) and does great damage to these
products, especially during the Rains, by imparting to them
a characteristic nanseous smell and taste, which lowers
their valae as food and consequently also the price of
infected material; in cases of bad infection, indeed, the
flonr may be quite uneatable. To order to determing its
capacity for injury to sound wheat, {2, whele graing
unaffected by Culandre oryze or Rhizoperthe dominice,
several thousavd adultz of Triselium castancun wore con-
fined in an earthen vessel with a gquantity of wheat which,
at the end of a year, waz found to have been hardly
damaged, although breeding on a small seale had taken
place, as was evident from a few cast larval skins. Thia
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observation was also corrohorated by the fact that the wheat
obtained last year for storage experiments econtained
Tribolinm when stored; but, in the samples which were
unaffected by Celandre and Rhizoperihe, no damage was
done by Tribolinm, whereas, in samples which wers affected
by Calondra and Rhizopertha, these two pests first produced
wheat dust in which Tribolium could breed and it was only
in these samples that Tribolium bred profusely.

For the first time, at lenst in the Pusa area, Bruchus
chinensis and another unidentified’ species of Bruchus were
observed to breed in the fields in pods of cowpea (Pignu
satjang), but only & few could he found after a good deal of
search. Whilst Bruchus chimensis is thus shown to be
capable of breeding in the fisld, it is essentially a pest of
stored pulse, to which it canses serious damage.

Another unidentified' species of Bruchus was observed
breeding in Sesbania pods in the field, and was kept under
observation Dboth in the Inscctary and in the field. . The
beetles did not breed in the stored seeds and the emergence
of the adults extended over a long period from Febroary to
Juue.

In last year's Report mention was made of an experi-
ment to find cut the effect of sunning pea (Pisum arvense)
seads alfected by Bruchws affinis. Twenty-six pounds of
pea seeds were taken from a crop harvested from a feld
known to be afiected. Half of these were dried in the sun
for seven days, when their weight was reduced to 12 lb.
94 oz.; the other half was kept as a check. Affer a period
of a year, in the sunned sample the damage was one-third
of that in the untreated sample. Thus, although damage
was mot entirely prevented, it was checked fo a very large
extent.

Insecticides. Incosopol, a contact insecticide manu-
factured by the Indian Cotton Seed Oil Company, Navsari,
was tested on Aphids, Beale-insects and Mealy-bugs, and

* A eollection of tha various Bruchid heetles reared frem pulies was stnt oub

during tha yenr for identification bot the nomes had not been received of the {ime of
wiriting bhin Bepott.

B
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in every case gave satisfactory resnlts. Twe grades were
tested, of whieh that known as WNo. 2 gave much better
results than did No. 1. Resin Compound, Yizhoil-Resin
Boap, and Incozopol No. 2 seem all aliont equally eflectiva
insecticides againsl Aphids, Aleyrodids, SBeale-insects and

" Mealy-bugs, which are common gardon pests; Fishoil-Rosiu
Soap and Incosopol No. 2 can be safely recommended as
they cause no injury even to tender foliage.

Against the common house Cockroach (Periplonets
americana) infesting a godown trials were made of a
mixtnre of Boracic Acid tn homey.  In an experiment m
the Inseatary adults as well as nymphs fed greedily on this
mixture; after the second day they began to pass liquid
excreta and the nymphs ded off in the course of five days;
the adults, however, resisted longer, not dying cven on the
eighth day, bot by that time they were certainly very sick,
unahls to walk and lying on their backs. Boracic Acid,
though eflective, is therefore a very slow poisen to these
insects, In 2 house they may be trapped in numbers in
an open-motthed kerosine tin in which is placed & quantity
of wealk solution of guwr (imolasses) in water; the adulss are
attracted and diop into the gur solution and appesr unable
b0 eReape,

Protection of wood againsi Termites. Sinpla
experiteents in the protection of wood against Termites
fsa-called * White Ants ™) have Deen in progress since 1910,
the termite utilized Leing Miéeraterines obesi. The nanme
of the specier cotcerned iz given herve because different
gpecies of termites have differeut habits and tastes, facts
which are usually overlooked in carrying out similar experi-
menis.  Bowe kinds of timber may be more or less immune
to attack by the local termites in one distriet, yet the same
kinds of timber may be greedily attacked Ly other species
of termites in ancther district. Our experiments have
showr also that any particular method of treatment does
not produce the same deterrent efiect in all varieties of
wend. The deterrent effect depends on (1} the treatment
employed, (2) the variety of wood treated, and (3} the kind

' T
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of termite agaivst which protection is sought. Under
conditions gt Pusg we have found that teak, sissoo (the red
heart-wood), and jarrah naturally resist termite (3. obesi)
attack without any treatment, and that, in the caze of other
wootls subject to attack, treatment, whatever be the reagent
uged, in every case gives Detter results than no treatment.
Wood can be rendered immune by impregnating it with
{1y arsenicals or {2) crecsote or wood-tar or some similsr
liquid, and the wood will remain immune as long as th
arsenic iz not dizselved oni or as long as the smell of -
crensote. efe., is present.  Ju actunl practice treptment of
weond with argenicals is not easy witheut employmeut of «
pressure apparatus, se it is diffienlt to get sufficient arsenic
into the wood to preserve it for any length of time. Treat-
ment with creosote, etc., however, is quite simple, as the
desired results can be obtained by repeated patutings or
by dipping in the preservative those parts of the timber
which arve to remain exposed to attack; although even in
these cases, the use of a pressure apparatus to increase the
amount of preservative taken up by the wood will consider-
ably proleng the period of protection. For the ordinary
person, however, who can only paint or dip wondwork lilzely
to he attacked by termites, the use of creosote will nsually
oive the best results, especially for anderground woodwork.

Lantana Work. Thiy work was taken up in Novem-
her, 1916, on instructions feom Government and haz for
its object the collection of information regarding the
ocenrrence within the Tadien Empive of any fosecta which
may he ubilized ag effivient cliecks on the growth of
Lantgna. With this object Mr. Y. Ramachandra Rao,
M.A., Entomological Assistant in Madras, bas been placetd

on special deputation under the Imperial Entomelogist,
‘and during the year under Report worked in Sonthern

India, Burma and Assam. A very large numboy of insects
has been found o oceur on Lantena but most of these
appear to be merely casuals, not confined to Lentana but
very polyphagous in their habits. or of no importance as

checks on Lantanes.  This investigation is still in progress.

-

Hig
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V. Bezg, Lac anD BILE :

Bees, The experiments with the Indian Bea (dpis
indica) were continued. There is, however, nothing pf
special interest to Tecord.

Advice and help was given during the year to varions
bee-keepers in India.

A note was written and submitted to Government on
the adulteration of beeswax in India.

Lac. Emergence of lac larve took place at Pusa on
12th Qatober, 1917, for tha winter brood, and on 20th June,
1918, for the sumimer che, Forty trees were inceulated in
October-Navember and sixty trees in June. Brood-lac was
supplied to various inguivers, and numerous inguiries
regarding lae weve dealt with during the year. No
stndents attended ‘the lac courses during the year. An
article on the present position of the Lac Industry in India
was written for the A gricultural Journal of Indix. This
year it was found that, besides the species of Ewblemma
and of Chaleidide which normally damage lac whilst on
the trees, considerable damage was done to Ber {(Zizyphus
jujnbe brood-lac by Heleoecere (Hypatima) pulverea
(Blastobaside). The larvee of this moth usually damage
seraped and unwashed stick-lac in store, but do not damage
the growing lac as a rule.

8ilk, The establishment of the silk-house, which is on
a temporary footing, has been extended up to 31st March,
1819, Large numbers of broods of both mulberry and eri
worms bave been under rearing during the year, and the
work of crossing the rages of the mulberry worm has been
continued with the object of produeing & superior fibre,
The multivoltine mongrel races, which we have already
sacceeded in establishing, continue teo yield more and better
sitlk than the indigenons munltivoltine races. Eggs of some
of these races bave been distributed on a small scale to
practically all silk centres throughout India, for trial
under local conditions there, and the reports received, with
the exception of that from the Superintendent of Sericul-
ture, Berhampore, show that satisfactory results have been

RN
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obtained from these reaxings, Xt is not yet, however, con-
sidered advisabls to distribute the eggs of these races on
& large scale until we are quite cerfain that they will not
degenerate later on. At present we have twenty different
mongrel races under rearing and are carefully recording
the results in each case.

Numerons inquiries concerning rearing, reeling, dye-
ing, bleaching and spinning were dealt with doring the
year. Rilk samples and bulleting on sitkworm rearing were
distributed to many applicants. ®ilk exhibits were sent
during the year to the following :—(1) Madras Exbibition
of Indian Arts and Industries (Diploma of Merit
awarded), (2) Exhibition of Foods and Hoeuschold Regui-
sites, Bombay (Certificate of Merit), (3) Banjotia, Bengal,
(4} Gwalior (Gold Medal), (b} Gujranwala {Gold Medal),
and (6} Gorakhpur (Certificate of Merit). All the opera-
tions in sericulture {rom the egg to the finished product
were exhibited in Madras and Gwalior, and thess were
much appreciated by the visitors to these Exhibitions, Fri,
muga, tasar and mubberry silkworm show-cases were
supplied to the Superintendent of Bericulture, Berham-
pore, Bengal.

8ilk pieces and castor seed to the value of Rs. 334-0-3
were sold during the year and ithe sale proceeds credited
to Government.

The Pusa silk-twisting machine, on which about one
pound of mulberry, muga or tasar thread can be twisted by

‘one boy or woman in one day of eight Liours, was sent to

Berhampore (Bengal) for exhibition purposes. This is
believed to be an improvement on former local methods of
silk-twisting, A silk merchant at Berhampore, who is
supplying silk to the Home Industry Association of
Caleutta, iz twisting cotton and matka (handspun waste
mulberry silk} on it, and is satisfied with the working of
the machine; with this coarser thread one seer (two pounds}
can ho twisted in an eight-hour day.

Large quantities of mulberry seeds and mulberry sifk-
worm eggs were supplied to the Agricultural Department
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in Mesopotania. Jori seed cocoons were sent to the ]51:{&:-
wiclogical Department, Bygypt, where the worms ale being
reaved suecessfully, to the Department of Agriculturs in
Maaritius, and to the Salvatfon Army for sending to Fast
Africa. Eri snd mulberry silkworm eggs were supplied to
4 and 55 applicants respectively, and mulberry seeds and
cuttings and castor sveds were supplied to 14 applicants,

- Univoltine eggs of French and Japauese races, and
Japanese hiveitine cogs, were seitt Lo Gaindy, Shillong and
Mukiesar for eold storage, ainl wers saccessfully reared at
Pusa in Qetober, 1917, and March, 1918 Lggs of tavo
Chinese univolting vaves werd received frum the Balvation
Army, Simla, and were success{ully reared.

Haven students cowpleted short conrses in seviculiare
during the year and three students remaiued wuder train-
ing at the close of the year. Of the seven who completed
their courses one came from Travapcore, ome from the
Balvation Army Sikk Sehoed at Bungalore, one trom Beungal,
and two cacll from Bikisr and Indore.

4 Becond Report on the Experimenty ewivied vut ai
Pysa 1o iniprove the Bilk Industry in India and a pampllet
on the anatemy of the silkworm and moth were published
during the year; s Bengali translation of the former s in
the prese and one of the latler was published in the Krishi
Sampuds of Dacea,

V. ILiwsrraTions.

- Loloared plates illusteating the Tife-histories of the
fallowing insects were prepured duting the year, eiz.,
Perudosorous sp. cansing fwkre  disease of mulhorry,
Oplideves auterna, Cryptorrhynchus gravis, Plotyptilie
pusillidactyle and Feetnosere inpuactstle.  Drawings in
blacle-und-white, showing life-listories in more or less
dstail, were prepared of about seventy of the insects reared
in the Insectary, and about the sane number of other draw-
ings of insecty were aiso done,

- Thirty-four new coloared plntes of pests wore tssaed in
the Report of the Proceedings of the Second Entowological
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Mesting, published during the year. No new colowred

plates were printed during the year, but there is an ever-
increasing demand for the plates already available.

The jssue of coloured luntern-stides of insect pests lias
bean continued as far as possible bui only wuder consider-
able dilliculties regarding the preparation ef these slides.
As there iz a considerable demand for these slides on the
part of the Provineial Agricultural Depavtments, cvery
cideayour will be made to arrange for thelr preparation
and supply. '

VI MIsCELLANEODS,

Correspondence. A tolal of 114 pareels of specimens,
moelly of vrop-pests, was received duving the year fur
identification and advice, whilst #11 letters were teceived
and 1,221 issued, but all these numbers are exciusive of a
large amount of routine correspontdence, which every year
hecomes move and more enerous and tales up time which
should be devoted- to more scientifie work.

VII. InsEcT SURVEY. -

Steady progress has heen made In additious to, and
arrangemsnt and identification of, the collection which
continties to grow so that the question of space wili become
pressing in the near future. Temporary ease has been
obtained by the removal of the Lepidopters to a new roc,
30 x 30 feet, but there is no further room for expansion in
the prezent building. Keeping the collection in boxes in
open racks, as has been done hitherto, has the serious dis-
advantages of exposing the specimens to risk of damage
owing to the climate ai Pusa und also of eccupying an
uniecessary amount of space; storage in cabinets ov in
double-sized stove-buxes kopt in closed almirahs would
considerahbly improve the conditions of presevvation of the
spavimets and also ecunomize gpace, In this counection
it muay be of interest to compare the growth of the eollec-
tions during the last ten yeurs. It is not practicable Lo
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take a census of the total number of speeimens, which would
run into hundreds of thousands, or to consider the unnamed
and unsorted material, but, taking the definitely named
species, we obtain the following figures :—

Ouder 1908 1010 1918

[ L

Hymeroptera . . . . . 400 +19 ! 'F-flﬁ
Dii}terll- {excluding disesse-carviers) : P
Lepidoptora . . . . R Go0 | 1,285 | 2,540
Coleoptens . . . . N 30 1,236 ! i,
Hhynehota . . . . . 00 AOG : 43
Nalu'optéra {Senen antinno) . . 1 50 [E
Orthoptern {Seasy aniious) . . . T " Y
Torsra . N IE:R5:31 ] a,647 | G470

The stafi required for the upkeep (which includes the
sorting and identification, as well as the mere preservation,
of the many thousands of specimens received every year)
has not heen increased during this time, although it will
be seen that the work is constantly expanding and hos
already become very heavy, although this is only one hranch
of the activities of the Entomological Section. The Wart
has interfered considerably with the transmission of speci-
mens for identification, but the following -collections have
heen sent out to specialists in the groups named and our
thanks are due to them for the ready help afforded :—

(i) Microlepidoptera to Mr. E. Meyrick, E.RS.
Named and reburned. The descriptions of
numsrous noveltics have been pullished in
Ezotic M%'cro!gpz'd(;p:em_

(¢4} Diptera.to Mr. E. Brunetti. Mostly named and
returned, - :

. ]
P
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(#4i) Rhynchota to Mr, W. L. Distant. Numerous
novelties have been described in his recently
issued seventh volume in the Feung series, but
the specimens have not been returned as yet.

(o) Cicindelide to Mr, 5. W, Kemp. Not yet returned.

(v} Aquatic Rhyncheta to Mr, C. A, Paiva, Not yet
returncd.

(xi) Aculeate Hymenopters to Mr. R. E. Turner.
Returned named, and descriptions of novelties
published in an Entonological Memeir and in
the Annals and Magazine of Natural Histery.

{#id) Dryinid®e to Mr. J. C. Crawford, Washington.

(viid) Psyllide to Mr. D, & Crawford, California.

(i#) An Aphid forming galls on Rhus seminlotse to
Mr, A. C. Baker, Washington,

(%) Muscid flics afiected with Empuss musoae to Mr.
II. T. Gussow, Ottawa.

{zi) Parusconoiden sp. (Chalcidide), parasitic on epgs
of Hilda bengalensis, to Dr. L. 0. Boward,
Washington,

{wil) A large consignment of Mierobracon spp., parasitic
on Cotton Bollworms, sent to Professor C. T.
Brues, was unfortunately lost owing to enemy
action. This loss was particularly unfortunate
as this sending contained some very valuable
material which it will take a long tlme and
much work to replace.

(xtif) Ichneumonid parasitic on Peeudagenia blande to
Mr. C. Morley. Named as Gatra Iongicornis
and returned.

(wir) Carabidze to Mr. H. L. Andrewes. Not yst

returned.

(z¢) Bruchide to Dr. G. A. K. Marshall Not yet
returned.

(zvf) Hizping and Cassidinee to Mr. 8. Mauhk Not yot
returned,

A{awtiy Odonata (part} to Major F. C. Fraser. Not yet
7 returned.
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The following collections sent out in previous years have
1ot yet been returned :—

{aniid) Histeride to Mr. G. Lewis.
{#ix) Longicorn beetles to Dy, (raham.
{zz} Anthribide to Dr. K. Jordatl.
{#x7) Rhynchota to Mr. W. L. Distant,

{weit) Tettigide to Dr. J. L. Hancock.

Various collections of Tndian insects have been received
and named aud reburned s far as possible,  These included
collections sent by the Provineial Agricultural Departwents
and by numerous correspondents. :

VIII Proceamme ox WoRE ok 1918-19.

Major.

Thix will follow gensrally ont the lineg of work of the
currept year and will include general investigations of
crap-pests and especially of the pests of sugarcane, rice and
cotton, of fruit-trees, of stored grain, and of insects affoct-
ing Lantana,

. Minor.

Resulfs in various lines of work require to bs written
up and published as far az possible. Work and experi-
ments i silk, lac and hee-keeping will be continued, and
new insecticides and insecticidal methods tested as occasion
arises. Systematic work en Indisn insects will be carried
cat with our own respurces and the help of specialist
correspondents.  Advice and assistanoe will be given as
fav as possible to Provineial Departments and to all
inguirers on entomological subjects.

IX. Posricarions. _ :
-The following publications, either written by the Pusa
staff or bhased o1 mpferial sent from Tusa, have heen
actually issned during the year:--
Dagnall, B. 8. . . Brief Descriptions of new Thywumoptera,
e IX. (dan. Meg. Nut. Hid, (8], ¥, 201-
221.)

L
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Bugnall, B, 8. .
Crwwiord, T, L.

e, M. N.

De, AL WN.

Distant, W. L.

Flelgher, T

Beiulrigge,

Flelcher, .
Buinbrigrs.

Fleteher, T.
Brinbrigga.

Murslinll, G. &, K.

* Meyrick, E.
Meyrick, B.

Misra, C. 8.

. On two species of Physothrips {Thysunep- -

tera) injurious to iea in India. (Buil.
Ent. Res,, IX, 61-64, 2 figs.)

. Plhilippine pnd Asiatic Psyllide. (Phil.

dourn, Science, vol, XTI, sect. D, 163-
174, 1 tab.)

. Anatomy of Sikworm and Moth, (Griba-

stha Publisting House, Caleutta.)

- Becarwl Deport on tlie Experiments curried

oul ab Pusa to improve the Muibery Silk
Lidustry, compiled weder the divection of
the lmperial Entomolagist.  (dgricl. Hea.
Tnst.; Pusa, Bull, ne. T4, pp. 28)

. Bhynchota, Yol, VIL. Homoptern; Appen-

dix. Heteropten; Addendn. (Fuwna of
I neleee Sevivs, pp. 210, 90 figs.)

Ieerya purchasi in Ceylon: A wwning to
Indie,  (dgricl Jewrn., India, X11, 525-
531, tab.)

Lieport of 1the DProceedings of the Second
EBotowolegical Meeling leld ab Pusa on
the &b o I2th Febrwsry, 1017, Pp.
=ii+d440, 84 cel. labs.; Govermmeni of
India Press,

Apricultural Extomology. {Annual
Report, Board  Soi. Advice for Indis,
101617, pp. 7805, 149-153)

o Plutymyeterus, a new genus of Asjatie Cur-

colionidm. {drn, Mag, Nas, Hist, (8),
I, 245-252.)

. Buotic Microlepidepiers, vol. 1T, purts 2-5,

p. S3-160

. Two new Indian species of Cosmopierye.

(Ent. Mo. Mag., LIII, 257-858.)

. T'ke present condition of Lac Cultivation in

the Plains of Indin. (dgricl. Joura.,
Indin, XTI, 405-415, tab. 23, 1 map.)

Ramnchaudra Hap, ¥. Notes on some South Indisn Cecidomyiida

cansing galls In yyasses. [(Journ, Asiat,
Soe., Bengal, n. s, XITI, 283-300, tab.)
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‘arger, ®. B. . . Notes on Fossorial Hymenoptera, XXXV,
On uew Spheeaiden in the British
Musewm. {dan, Meg, Nat Hist o, I,
356-064, fig.)
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REPORT OF THE IMPERIAL PATHOLOGICAL
ENTOMOLOGIST.

(F. M. HowLErT.)

I. IntRODUCTION,

T was in charge of the Section for 10 months of the year,
from Angust 28, 1917, when I returned from military duty
in Enpland. From ist July to 27th August, 1917, Mr. T.
Bainbrigge Fletcher, Tinperial Entomelogist, was in charga
of this Section in addition to his own duties.

The greater part of the work of the Section during this
period may be put under four main heads, work under each
Lead heing done chiefly by the officers named sgainst each :—

(1} Mr. P. (i, Patel. Observations on the life-histories
and habits of hlood-sucking and saprozeic
insecis.

{(2) Mr. Fi. N. 3barma and the Imperial Pathological
Entomologist, with M. Shaffi and M. Karim.
Experimental and practical work on mosquitos,

{(3) Mr. 8 X Sen and the Imperial Pathological Ento-
mologist. Experimental work on insect psycho-
logy in relation to feeding and oviposition.

(4} The Imperial Pathological Enlomologist. Experi-
mental and practical work on insect-repellants
and insgeticides.

II. Broop-gsuckive anp Saprozorc Iwszors.

Attention was chiefly directed to the comparative
study of the habits of the larva of Tabanide, which show
marked and interesting differences in the varions specics,
and to working out the life-histories of the Pusa nidges
(zevers Culisaides and Cerafopogon), a group of minute

blood-sneking insects of which very little is known. The

main features of several of these life-histories have heen
agcextained and illustrative coloured plates prepared. the
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eggs and aquatic or semi-zquatic larvae showing somewhat
unusial charvacteristies. In view of the poesibility that
these flies may convey disease, obsorvations on this curious
and little-known group will be continmed.

I71. ExreriMexTAL aND Practicar, WoRk ow Mosqurtos.

Practical anti-mosquite work has consisted in the
continnance of the mosquito campaign in Posa, So far,
with the aid of a very limited temporary staff, this work
has, T think, sufficiently justified itself to warrant an esten-
aion on the ¥ brap-hreeding ” lines firat advocated Ly me in
connection with the Stegemyia investigation of a few yoars
ago. The main idea of trap-breeding is to supplement the
ordinary {and almost inevitably incomplete) destruction of
natural breeding-places by, supplying a Jarge number of
alternative breeding-places of 2 suitable type which will
absorb the Jocal egg-supply, but which are In ane way or
another kept under contral so that none of the eges laid in
thein shall reach maturity.

The method has now been tried in various parts of tha
world and scems to have proved uniformly successful. Tt
enables one materially to economize energy in reducing the
mosquito population, and minimizes the difficaltics asso-
tiubed with imperfect inspection and the discovery by the
mosguitos of nunoticed o1 inaccessible breeding-places, this
tatter being the main and frequently unavoidable difficulty
of the pursly destructive methods generally advocatod.

Proposals are being submitted Lor the construction of a
number of permanent reeding-places in order to extend the
work on the above lines, most of the breeding-places would
take the form ot small orpamental fishponds inspected and
stocked with suitable loval fish by the campaign staff,

A certain. number of organic compounds have been
tested s larvicides, but no results of any practical interest
have been obtniged except in the case of the Xanthates,
which have a very high toxicity for mosquito larve.

A long series of experiments has been carvied out with

the ohject of ascertaining the factors which influence mos-

i
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guitos (especially Stegomyie scutellavis) in their choice of
breeding-places, and the deteirent or atfractive effect. of
dilute solutions of & number of chemical substances ag com-
pared with pure water. .

The results at present obtained indicate that—

{1} Temperatore has a definite influence, eggs heing
laid more freely in warm water, _

{2} Various chemical- compounds have a detervent
effect when dissolved in small quantities (3-1
per cent.} in the water,

{31 A Tew chemical suhstances {cspectally sodivnm
clbrate awd tartrate) have an attractive effect, a
far larger number of eggs being taid in dilute
solutions of these substances than in pure water.

This work is being continued, in conjumction . with

experiments on the effect of dilute solutions of chemical
compounds on the development of wesqoito larve.

IV, Inseer PavcHoLoay IN RELATION To FEEDING AND
OVirosTTION.

A good deal of work has heen done in this direction,
tut the results are not of a kind to he profitably discuszed
in a report of this nature.

One immediate outcome of them was the serfes of
experiments on the egg-laying of mosquitos mentioned in

the preceding section, and they have Lad o divect bearing on

the work in conrection with vepellants.

V. Insect REPELLANTS AND. IN3ECTICIDES,

The subject of repellants and insecticides iz one to
which I have given much personal atfention in the course
of the last four years, and sinee my veturn from England
T have continued experiments on repellants, and bave
attempted to devise standard mettods for testing repellants
and inseoticides which will give a reliable index of their
actual practical vahee.

Practical worl in this conneetiom, in coltaboration with

Captain Pool, A V.C., was undertaken at the instance of

ST S



1% AOUmENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

the Surra Committes meeting at Simla in May. This work
has for its object the discovery of a repellant, limited as
regards cogt, which shalt eftoctively pravent Tabanide from
atbacking camels, and so help to check the spread of surra
among transport and other animals,

Through he kindness of the Inspector-General of
Forests and the officers of the Forest Department at Dehra
Dun, arrangements have been made to carry on the work
in the laboratories of the Forest Research Institnte. and it
ia still in progress.

V1. ProcramMe oF WoRrk ror 1918-19.
The most probable mair fines of work are—
(1) General methods of insect-control.
(z) Attempts to ascertain tho nature of the reactions
which determine the processes of feeding, pair-
ing, snd egg-laying in insects. .
() The direct effect of certain physical and chemieal.
conditions or agents on the ahove . reactions,
more partioularly with reference to diseasc-
carrying insects.
{¢) The physiclegical action of insecticidal and deter-
rent substances.
(2) General bionomics of insects and Arachnids which
euck blood or otherwise cause disease in man or animals.
(3) Special work on surra-prevention, undertaken at
the instance of the Surra Committes, in collaboration with
officers of the A.V.C.
{4) Investigation of methods for combatting mange in
transport camels, in eollaboration with the military
authorities.

VIIL LisT oF PODLICATIONS.
Sen, 8. E. . . . Begivnings in Tvsect Physiology and their
Ecouomic Signifieance. (dgrie, Joum.
of Indiz, vol. XIII, pt. IV}

&
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REPORT OT THE IMPERIAL AGRICULTURAL
BACTHERIOLOGIST,

(C. M. HUTC}IINSON, B.A)

L ADMINISTRATION.

1 held charge of the Section throughout the year, :

Mr. J. - H. Walton, Supernumerary Agricalinral .
Bacteriologist, continued to be on military duty thronghont
the year.

11, Tramiwg.

Mr. 8. N. Bose, Bacteriological Assistant to the Agrieul-
tural Chemist to the Government of Bengal, was under
training in this Section from 3rd Jamnary, 1916. He
finished his course and was velieved from this Bection on
the 6th Jannary, 1915, '

Mr. Kripa Ram, a studenl from Punjab, was under
training, specially in media preparation, in this Section
tor a short period from 25th September to 18th October,
1617,

Mr. P. . Chaudhury, Supermtn:ndent, of Sericnlture,
Bengul, was undar teaining in bacteriological technique in
connection with the silloworm Jissnse. from 6th to 17th
December, 117, and 6th to 19th Febrnary, 1818

Mr. K. L. Mahta, o student from Kashmirv State, wag
under training in the nicroscopic techninue in sonnaction

-with the silkworm disease, from 15th Mavrch to 30th June,

1918,
Worl was done on the following subjects:—

117, S{m Buoroay,

Nitrifieation. Iurther ohservations were made as to
the conditions determining maximmm nitrifieation in vari-
ous types of Indian soils. Tield observations of theea-
sonal variation and the effect of cropping and of fallow
were continued. Tt was fonnd that the presence of a crop,
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whilgt diminishing the apparent amount of nitrification as

“mensured by the nitrate found in the soil, aetually increased
thie awount if it is assumed that the crop fakes its nitrogen
entively as nitrate.

In econnection with nitrification studies, further obser-
vations were made as to the formation of baclerio-toxins
in soils, and o paper on this subject was read at the fifth
session of {he Tudian Scienee Congress af Lahore.

Nitrogen fixgtion. The First Assisiant eonfinned his -

experiments wpan the specific nature of various strains ot
B. radicicoln and upon appatent symbiotic fixation of nitre-
gen withaul nodule formation in the case of inoenlatiom
with foreign strains. Clear evidence of activation of
growih by non-gymbiotic nitrogen fxatinn loth by azoto-
hacter and nodule organisnis was obtained. These ohser-
vations will form the subject of = paper now in equrss of
preparation. . .

Green-mapuring. The field trials arranged in coll-
boration with the Tmperial Agrieniturist were continuned
o the experimental ares of the farm; they are designed o
test the field valne of the modified method of green-nanur-
g descriived in Bullerin 63, Agrie. Res, Inst, Pusa; the
inereased velurns obtained on the sedd {winter] o,
afthongl constdernlle, ave uot o teesree of the practical
vidua of this wethod which depends largely upow its sus-
-tained and residual effoct,  This lias been well {Ilnstrated
in the vavivus crops on the experimental area of this Sec-
tiom, which have given consistent increases of somae 30- 40
per cent. not onky over the unmanured but over plots receiv-
ing adequate applications of such manures as nitrate of
sada. and nileake, vver & period of three sessons including
the veur of application. The effect on Java indige in the
third year is especially marked.

Phosphate requirements of soil bacteria. Further
work on this subject led to the following general comehu-
sions :—

(1) Increase in available P,0, greatly increases the

general baoterial activity of a soil, and there-

§
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with the formation of CO,; there is a positive
relation, between the amounts of CO, thus
formed and the solubilization of phosphate
in the soil, but this varies with the character of
the latier.

{2) Addition of scluble plosphate increased the
ammonification rate in all the soils examined.

(3) Addition of phosphate in many cases diminished
the nitrification rate, apparently owing to the
disproportionate increase in non-mitrifying
organisms. The final result aver long periods
of time in nunst cases showed no {norease in the
tatal nitrate formed.

IV. Twogo.

The cxperirmental factory referred to in the previons
annual report came inio nse at the beginning of the current
year (July 1917), and although its working was seriously
handicapped by the over-maturity of the plant, many valu-
able and interesting obscrvations were mwade doring the
short manufaoeturing zeason remaining. If is impossible
here to give any detailsd account of the results ohtzined
which will form the subject of o full rEport shotflr to he
issued as a4 memoir of the Depurtwent; the following
general smnmary will give some idea of the conrriusions
arrived at and of the Nnes of further work made necessary
iy the character of the resnits ohtained.

Inocolation with specific bacierial cultures. 1In the
[previons vear's report of this Sectinm it was shewn thar
good reasons existed for helieving that yield of indigo in

the process of manufacture depended in the first place upon-

the completeness of bacterial hydrolysis of the indican con-
tent of the leaf; that this was determined by the presence
or ahsence of sufficient nwnbers of specific bacterla, and
that variations in vield between individual factotiss prob-
ably. dependsd mainly npon the character of the baecterial
flota of the steeping vat, this being again determined by
that of the water supply. This contention was fully sup-
13
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potted and the whole theory confirmed by the gxperiments
carried out in the Pusa, factory in 1917,

The main line of experiment lay in the comparison of
resalts obtained in artificially inoenlated steeping vats and
in uninoenfated contral vats, making use of pure euliurves
of various hydrelyzing bacteria isolated from the khezane,
or seet water, or from the walls or timbera of the steeping
vats of various indigo factories. Isolation of such bacteria
was oflected by the use of indican agar, on which thoso
hacterial species capable of splitting off indoxyl from
indican formed indigo bluc colonies, and examination of a
large number of samples from various factories has led to
the peneral conctusion that the known yield of a fattory is
closely and almost directly proportional to the content of-
ruch hydrolyzing bacteria in its water supply.

The firet problem to attack was the method of inoculat-
ing the water used for steeping in such a way as to ensure
the presence of suffielent numbers of the specific backeria.
It may he said ab once that this problem rapidly revealed
itself as the hasic tne of the enguiry as o whole, and its
sofution 1= stil] under investigation. Nevertheless the
regnlls of (the comparatively limited number of experiments
rade in the Puen factary conelisively eslablished the mam
principle (hat vield of indizo depended upom bacterinl
action, sud consequently upon the pressvre of adequate
numbers of bacteria of the proper kind. The very first
experiment in which o comparison wos made between the
yields of twa vats, onte inoculated with a purs calture of a
bacterium {labaoratory mork In )} and the other untreated,
gave an incresse of 15 pav cent. in the inocnlated vat, not-
withstanding the unsuitability of the over-mature plant
available which should have beew cut for mapufacture at
least a month earlier. Subsequent experiments wera not
invarizbly eonclusive so far as vield of indizo was con-
carned, hut ewing to the eareful analvtical watch, both
crh'emicalhﬂnd hacterialngical. kept aver every stage of the
procest. it was nnf only possible to acconnt for discrepan-
ctes hut fo come to definite conclusions as to the underlying
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causes of uppative vesults and ile Teasibility or ollicrwise
of removing them. The genoval procedure wdopied in
carrying out eacl experiment involved chemical examina-
tion of the plant before and after steeping, of the Hauor at
varions stuges of fermentation std alse after blowing and
seitling, aud of the indige precipitate or wal and lastiy of
the wnste or seed water.  Thus a closs watch was kept upon
the fute of the original indican content of the load, and the
elfect of atty method of treainent upou the percentages of
this constituent which appeaved at various stages elther in
its original foam ur as fudoxyl or indligotio, was accnrately
aseerlamed.  This noturvally invalved a very Inige nuinher
of unalyses and as the guanbitative estimation of indican,
indoxyl, or judigetin iy a tedious provess aud as each
analysis was made, during the laler period, both by the per-
sulphate and isatin nicthods, it will be reatized that the
nwinber of experiments was limited by the possible pace of
output of the analytical data.

In the same way bucteriolugical analysis of the fermen-
lation process was carvied out for each slage of wammfac-
ture, but this avalysis necessurily began with measurements
of the rate of bacterial grovich (by plating) in the mass cul-
tures used for inoenlation scme houve before manufacture
commeliced, in order to diseover the best conditions for
securing successiul imoculation. Tlates were made from
the mass culture after varicws periods of time from the
original inoculation, from the Ahazene {veservoir) before

-and after the increduetion into it of the mass culture, ahd

at intorvals up to the time of “walering ” the vats, e,
running the water from the khazena into the steeping vats
containing the cui plant. Fermentation continues after
watering for varying periods of time up to some 12-—15
hours, and plates were made af intervals to determine the
rate of multiphication or otherwise of the specific bacteria
artificially introduced with the wator, The water used at
Pusa was drawn direetly from the river, and a large num-
ker of plates was made Lo ascertain the bacterial content

- of this water and the proportion of active hydrolyzers.



This series of plates showed the very great variation in this
respect which veens in river water from day to day accord-
ing to the incidence of the rainfall; nmediately after rain
large numbers of bacteria, derived no doubt from surface
wask, appear in'the river watev; after 24 Lours ov less this
esira supply may lave completely disappeared bit in the

- meatitime the character of the lermentation may bo etitirely

chabged owing to the presence of a velatively enormous
aumber of bacterin in the steeping vat. 1é I3 n sevioms
defect in the design of the Puey factory that no provision
exists for settling or filtration of the water, su that in »
Inrger number of cases the extreme dirtiness of the water
naed introduced excessive numbers of bacteria of all serts,
the activities of which so far complicated the results as to
make the latter of little more than tegative value, Thus
it will easily be realized that when endeaveuring Lo vom-
pare an artificially inoculated vat with an uninoeulated
control, the existenve in the water of hath of & ustural bac-
teria]l population already up to the Hmit ol its capacity
would inevitably rednce the artifielally induced differcnce
in bacterial eontent to a negligible guantity. A natnral
cpiticism immediately Bugmests itself; would it be practi-
cable on o factory seale to remove any such excoss of hac-
teria in order to make room for artificially introdweed
species? It may be sald at ones thot the importance of
this point was realized very early in the courve of the
experiments, and our sim has been to find some practicable

+ mibans of overcoming the diffieulty.

In order to understand fully the points involved it
.nust be realized that so far as Indige manufacture fs con-

-tarned we roay divide bacteria into three clagses :—

(1) active bydrolyzers,

2 ine_]_rt so far g5 indican is concerned, and

* (8) active destroyers either of:jndican or indoxyl or

0 hoth. - -

;I_-‘nlmd_a.}tiﬁ_?i._a.l 'Ugﬂtu_.‘rgg i,s._o}l,ated at Puga have been salected
s poeitive and negativa virbue, ve., they sre gotive

.-
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indoxyl producers and do not destroy any large quantity
of indican without hydrolyzing it to indoxyl. Oa the other
hand & large number of the bacteria found in the dirty
river water are active indican consumers and may, even in
twelve hours, destroy some 30---40 per cent. ol the indican
present, thus redncing the yield of indiga to that extent.
In addition to this positive action the competition which
gocs on between bacteria in any culture mediwn whether
natuwral or artificial, will seviously reduce ilte hydrolytic
acbion of the beneficinl bacteria if the activities of the latter
are curtailed hy the prescnce of superior uwanbers of the
inimical speeies.or even of otherwise inevt kinds. It was
found in 1917 that interference with bucterial eontrol of
the formentation was Jue sometines to excessive numbers
of destructive bacteria aud not infrequently to the presenca
in the untreated river water of a sufficiently large numhber
of hydrolyzers to reduce the difference between the artifi-
clally produced water content of these desirable organisms
wne the natural one, and with it the yisld of tuligo, to iu-
significance. The frequent, bhat not constant, ovcwrrence
of this pheuomenon provided an addition to the evidence
upon which the theory underlying this work is hased,
namely, that the notable differences observed between the
yields of individual factories can bhe correluted with the
differences in the bacterial content of their water supply.

Thug in the case of low vields we are conironted at the
outget with a condition and noct & theory, the presence of
destrociive, and the absence of cunstruetive bacteria, and
the alteration of this condition iz the object of our present
research.

Two methods of attacking thiz problem appear to pre-
sent themselves; the fivat and most vbvious heing the removal
of all deleterions bacteria from the water supply and the

second, the use of artificia) tndtures of snch quanticy and -

vigour as to overwhelin the original peprlation of nndesir-
alito baeteria .

Tt jg o well-kuown fact that bacterial nombers n water
can be greally reduced by settling and still more so by pre-
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cipitation; mere storage in Teservairs also reduces them‘in
quantity. Most Tactories use their k!mzr:-n;m 0T Teselvoirs
as sotthing tanks, drawing ofl ihe waler from the top by
‘surface drainers; this is intended to remove suspended mud
which would contaminate the indigo, but an extmsion of
the method would undoubtedly serve to reduce the hacterial
nutnbers, and in cases wheve bad fermentation sometines
foltowed by had settling in the beating vat js » common
experienee of the factory, the we of Ahazenas of greater
capucity and designed lo efiect mave complefe sebbling of
the suspended matter in the water, would almost certainly
lead to 1mproved manufacture. Larger rescrvoira would
“also redoce the proportion of water directly pumperd with-
out settling from the river or lake, which m many cases
appears to he vesponsible for bad fermentation. It iy a
frequently observed fact that cevtain vats habitually give
better fermentation than others in the same factory . vari-
ous explanations have been piven of this diflerence hui the
following one which does not gecmn to have been suggested
appears to it In with the conditions in many cased. In
- many faetories the thczane 13 not large enough to supply
water o all the vafs in use at one time, so that o eertain
number of the latter are filled with water which har siood
for several hours in the Zhuzens, the remainder being
watered by practically direct pumping from ilie cutside
source, whether tiver, lake, or Lank. This wonld ut olce
tend {o create differences in the bacterial content of the
steeping vats, which might very well be of a sutficiently
- kigh order to produce variations in the fermentation poig
on in the latter. Such variations wonld be reduced together
with the number of bacteris by the use of khazanes of ade-
quate capacity, allowing of settling the whole amount of
water nsed each day. It is sugeested that the not infre-
quent superiority of the yield of small fastories and smali
yats may be traced to the very generally aderjuale size of
their khazanes. : T '

ebered: that the plant itself -introduces an enormous

Apart from the bacteria present in Che water it is o be
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number inta the steeping vat.  In the 1917 expertments it
wan  froquendly  fownd that whereas the uninoculated
Ehaauny watey might contain very few liydrolyzers yet the
eonresponding fcemented liquor contained an abundanceo of
these bacteria; this implied the introduction of the latter
Ly the plant, and it may be asked how manufactare coudd
be benefited by purifieation of the hhoawic water, If the
plant itsell brings i so large a number of bacteria.  There
iz reason io think, hawever, that thiz difffenlty is not so
serions o one as ab livst sight may appear, first becanse the
bacterla genstally assotiated with the plant do not seem to
include as o rale any large number of deleterious vrganisms,
and secondiy beesvse these bacterla, i1 they find the water
already i possession of others, us would be the cuse with
successfully inoculated Zhezena water, do not have time Lo
axercise much inflnence upon the character of the fermen-
Ctation.  For this same reason beneficial plant bacteria magt
frequently he prevented from currving ont normal hydro-
Iysis by the presence of wniduly lurge numbers of detri-

mental organizing in the khaesme water. The problem.

thevelore iz ow far is it practicalie 1o provide fairly clean
waler for steeping, and how to produce a satisfactory artifi-
ciad inoculation sufficiently vigoronus to overcome the des-
Lraetive aetion of detvimental boacteria already present.

A great Jeal of experimental werk was done to deter-
mine the bhest way of making 4 ' mass ™ culture, <.e., 4 pure
culture of the specific bacterimm sufficient in quantity to
sland distribution through the §,000 to 10,000 zallons of
water in the steeping vat without nndergoing too high
dilution. It was found possible ho wake a4 simple cultnre
medium of ammeniam sulphate, superphosphate, wood agh
and sugar, and to aetivate fermentation by the use of about
one gallon of this culture, after 6 honrs” incnbation, in each
1,000 gallons in the steeping vat. In many cases, how-
ever, growth of the artificial inoendum appeared to be inter-
fored with, probably owing to excessive corpetition with
other bucteris and in some instances to fsllure to make the
proper adjustments between the temperature of the mass

;
H
i
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enlture and that of the steeping water, or even to the pre-
sence of unfavourable chemical conditions in the latter, and
further work must be done to find out how to secure the
most favourabie conditions for the jmultiplication and
avtivity of the artificially introduced bacteria. In other
indnstries depending upon controlled bacterial fermenta-
tion the use of sterilized raw miaterial is generally adopted;
this wonld seem to imply that the absence of other basturta
ig a condition of stecess fur the ecuployment of puve cul-
Lures, hut it does 1ot ecessarily tollow 1o the case of indigo.
" Here we have in the ordinary factory worlang frequent
casos of losses of the ordor wf 30--40 per cent. due largely
to imperfeet Lydrolysis, purtly as a conseyuence ol the
absence of the proper bacterie sl partly to the presence
of shmormal numbers of destructive species. 1t appears
probable from the past season’s experiemce that by sedi-
mentation and the iniroduction of sufficient amounts of
vigorous enlbures of the proper species it should he possible
to alter the character of the fermentation in the steeping
-vat 50 as to secure more complete hydrolysis, but g consider-
able amouny 6f work must be done before it is possible to
elaborate s routine method suitable for uso in a factory
without Immediate sctentific control .

Hot waler exiraction. In the veport [or the previous
vear (11H6-17) reference was made to the nse of hot water
extraction as a means of eliminating undesivable bacteria;
& further advantage of such a method would be to secure
higher percentage of extraction of the indican in the plant;
the Indigo Research Chemist has shown that imperfect
extraction in many cases leads to a loss of 80 --40 per cent.
in ordinary factory working, and if hot water extraction
could be suecesstully adapted to factory conditions, it should
be pussible to obtain a liguor not only comparatively free
From haetevia (although of course not absolntely sterile) but

. tontaining a much higher percentago of the indiran present
in. the plant from which it was derivéd. ’

‘< With a view to obtaining information as to the possi-

hilitées of this method a hot water extraction vat was added
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to the factory equipment at the beginning of the current
year; this consisted of a masonry vat sunk in the ground
and havmg:, sloping ends and a drammg piats The
water in the vat is beated with steam a7}
can be pumped to the steeping vats hwfooling and inoco-
lation.  Plant is varried into and ont of the vat by & leagth
of large mesh wire fencing net, thus cbviating the trouble
in Lhandling hot material.

The experiments made witl this method do not come
within the scope of this year's report, but it may be said
here that there appoars good reason ic suppose from results
already obtained, that tho method: will allow not only of a
high percentage of extraction, but of complete bacterial
hydrolysis and the production of good guality indige, Tt
“15, of course, quite possible that its use on a factory scale
May prove unecottomical in view of the Tuel consumption
involved, but engineers whose opinion has been taken do
not consider that this is likely to be the case.

V. PreRIvE,

Further work was done upon this subject with special
reference to the mechanism of infection, a paper on which
15 pow in hand. DMicrotome preparations and . dissection
gave clear evidence of the rapid rate ol development and
spread of the parasite in the tissues of the host in this coun-
try a3 compared with that described by Pasteur; thus axtifi-
cial iufection of & larve, by feeding only once with pebrine-
infected fuod just before spinning, resulted in a heavily
pebrinized moth, and in earlier stage lurva similac trest-
ment resulted in the presence of numercns actively dividing
forms of the parasite in the epithelial cells of the gut of
the host: only three days after infection, as comparad with
‘w mecessary interval of ten or fourteen days in Frapce,
Bimilarly in bereditaxy infection thiough the egg the
epithelial cells of the gut of the embryo were found to be
infected soveral days before oviposition. It is thereiore

cleay that Nosema Dombyets in [ndia has attained parasitic :

S
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activity of & high order which 18 liable to maka the gpread
of the disedse even 1nore rapid than was the case in Earope
in the middle of fast centary, when the silk industry was
very nearly destroyed, and it i all the nwre vecessaly to
adopt the strictest MESULES to prevent such an oCLUTIEnce
in this country. It seems probable that the climagic sondi-
tions which enhance the activity of the parasite Luve a
compensating action i reducing the length of time during
which the spores zefalt thely infective power, und it mway
be thut this factor bas been the only cue which hias so far
prevented the disease from wiping out the Indian silk
industry altpgcthm‘, 1t should be remembéred, however,
that this [uctor only afiects the spread of the disease Ly
contaminative snfection, and does not at all reduce the hete-
-ditary transmission, wh ich is certainly of oynal importance.

The viability of pebrine spores was further tested und
the results of the experiments showed clearly that under
foist conditions suel spoves rapldly lose vitality, whereas
ijn dry air, oven a6 high temperatures, their viabilily is
reiained for considerable periods of time.

The veliange whicli has been placed upon copper suil-
phate ae &1 antiseptic for rearing houses was shawn o be
based on theory rather than observation, as 75 per vent.
infection was ohtained with pehrine spores treated with 1
per cent. copper salplate solution, whereas 1 per ceit.
formalin secured complete immunity under sinilar comdi-
tions.

At the request of the Government of Mysore I visited
Lie State in January and inspected typical rearing estab-
lishments, hoth Government and private. Demonstrations
were given of the revised method of examination of 1oths,

. and a report was subsegnenily written embodying a series
of suggestions a8 F.o the hest method of securiny adeguato
?.nd reliable supplies of disease-free seed, and of dimninigh-

. ing the amount of contaminative infection during rearing.

;T.h?ﬁe auggestions have been adopted by the Serieultural

tment, of the State.

L
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Amongst other vecormmendations the following were
emphasized :—

Provision of disease-frec seed. Revision of technigue
of nicroscopic examination of moths, Proper
trained supervision of this examination. Ade-
guate provision of nurseries for production and
distribntion of dizease-free seed. Rejuvenation
of stock by hill rearing.

Improvements in regring. Demonstration rearing
Lewses where improved methods ean he shown ta
lgcal reavers.

Snch improved metheds to include . —

{1} SBanitary measures’ to avoid spread of
infection such as disinfestion with
formaldehyde and dust prevention by
false ceilings and moist Hoors.

(2) Proper dieting and spacing. and provieion

of ventilation especially by openmg-,

in roofs of rearing houses.

-

VI, Procradm oF womk woR 19H18-19,
Major subiects,
1. The decomposition of organic matler in the soll by
hacterial action.
9. The reriproval velaticnship hetween hactorial activity

in soi! and the mineral constituents of the latter with

special eefevence to nhoghhates, and an enquivy into the
passibility of producing solnble or available phosphates in
Indis without the use of sulplnric acid.

Speeial enguiries. -
Indigo.
Pebrine.-
The stevilization of water for troops in the feld.

o e G2

Minor subjects,
Riclogical analvsis of soils,
7. Bacterial diseases ol plants,

&
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VIII. Lisr oF PUBLICATIONS.

Hutchinson. {. M. . Reporl un Aprieultural Dacleviolegy, 1916~
17, far ihe Board of Seientifle Advice in i

Tudia.
- ._ o -
.
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REPORT OF TIHE IMPERIAL COTTON
SPECIALIRY.

(G, A Gammrn, FIS)

1. CAazge.
I held charge of the post thronghout the year,

IT. Corroms w9 T PROVINGES,

Bombay Presidency.

Khaadesh. The whole enevgies of the locnl Depart-
ment have bean devoted to the growth and distribution of
the ¥. R, cotion (Khandesh negloctum roscum, almost
identical with the rosewm of the Central Provinces).
Thern is a large sced farm af Jalgaon, and it is supple-
mented by aveas under rogistered szed-growers. During
these last two years, however, it has heen found that ressum
sulfors move Ffrom untiwely late vaips v the ardinary
Khandesh wixture, and many culilvators avo voluntarily
reverling fo the Vormer practiee of geowing the olid mix-
tnre.  In eotlon, ag in oldier crape, there are sound reasons
underlying the onltivator’s metlod of ised evoppiag.
While much progress has been made in the distribution of
purified N. K. eotion. which is the nwst profitable tvps of
colton 1o Lthe enltivator in the Khandesh wixture, it was
felt that some account fhondd be taken of its comparative
Failure in the last two abnormal.seasons and more sttention
should bhe paid to the production of a yellow-flowered
variety which could tale its place, an alternative to be pre-
ferred to thai of the enltivators returning to their old mix-
ture derived from [resh and unecertain sources. To this

end we have introduced, for experimental purposes, the -

- Sindewahi Cross from the Ceniral Provinces and K.22
potton produced by Mr. Leake at Cawnpore,

S—
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The comparative values of the varietles now under
experiment can best he ealenlated from the fellowing state-
ment, hased on figures obtained at tha Jalpaen farwi: -

; :

H Ib. Re a1
NER. . . . | 1§ 15475 98 8 0
NEC . s SRfE . 2312 0
Bindowahi {reas o . . . N GEFEE . 33000 1511 0
Lo i S

On account of the partisl failuve of the eotten crop
throughout Khandesh, thera s a shortoge of gond sead for
sowing purpases. and it iz nnderstond thai large qurntities
of seed have been hrought from Jamner, a place bordering
on the Nizam's Dominions, which grows the avlinary jeri
mixture giving » gikning perventage of 34 to 36 and fetch-
ing a slightly higher price than the ordinary Khandesh
cotton. Efiorts should be mardy to prevent such inferior
types from cstablishing themselves in tracts which can
carry hetter varieties, . :

There is a village. ealled Salsing, in the Bhusawal
Taluka, which grows a cotton exactly jike N. R. excepting
that the cotton is not released when tha holl sjpeas, even
when unpicked for some time. This viriety 1s worth
further enquiry on the pavt of the Dopartment.

Gujaraf. In the Dthollera tract Mr. Mankad investi-
gated the extent and limits of the white-llowered lorm of
amathio which resembles W, R in its high ginning percent-
age. In some villages in the Dhandhnka Taluka of the
Ahmedabad District the percontage of white-flowered
plunts was found livger {varying {rom 40 to 63 per cent.)
than in the tracts of Katliawar growing meathin, whore
the pereentage of white-flowered plants vavely eyeeeds 25 -
" per ent.  The larger percentage of white-flowerel planty
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in this tract appeats to be due to two canses = —{1} N, R.
and N. BR. C. types rvipen a little earlier than the other
types of the mathio mixture, the fully ripe bolls also appear
more fluffy and larper in size. Tt is thervefore probable that -
the first opened holls may have heen selected by the culti-
vators for their future seed requivemends. (%) Middlemen,
who actually sell the Zipas after testing the out-turn of lint,
may have sorted coarse cotton (N, B and N R. C. having a
high ginning out-turn} from the general heaps in the gin-
neries. As in other parts, a.g., Kathiawar, there is a gone-
ral complaint that methis exhausts the soil and the succeed-
ing crop of jowar (4. Sorghum) or bajri (Pennisetum
typhoideum) with which cotton is rotated, has considerably
fallen off in out-turn. Cultivators of late have gradually
taken to the growing of weagad, but it will be diffieult to
oust mathio altogether.

In the Dhollers tract, rozi is being rapidly replaced
by ghogari. ’

Tn the Abmedabad District, wwaged is restricted to
hesur and hlack eoils, while lalio is reserved for goradu or
the Hghter class of =oils; on these, when irripated, its ont-

Jgurn s sometimes almost doubled.  Im owrapad it iy betler

to select round rather than peinted bolls for guality and
aurt-turn.

In the Panch Mahals the prevailing type was Fane,
hut this has heen replaced by ghogori on account of its
high ginning percentage. At Dobad farm a number of
varieties have heen iried, amongst them Uambodia and
Bhuri. These have heen refected and tests are heing con.
tinued with N, R. straine, Sindewshi Cross, amlLK.EQ.
Owing to the retentive natuve of the seil and the chance
of frost which ocours at intervals of years these are mot
altogether satisfactory. Cotbon as a crop is not extend-
ing on this area as the people get a good return from the
dovble-cropping of maize and sen (Croteldria juncen).

It would be well if the Department refrained from
further experiments towards the Introdnetion of N. R.

E
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which will only accentuate the difficulties regarding mix-
ture in Gujarat, and watched the resulis with ghegori and
kanvi eonducted in the Broach District.
Tudged by the valuations, the cottens tried at Dohad
stotud as follows (-
(1) N. R. ardinaty, Rs. TE0 per condy (784 1b), spin-
ning %'s; the same days value of hengels,
Rs. 730,
{2) N. R. black-seeded. The same as No, 1.
{3) K.22 from Cawnpore. Ra 800 per candy, spip-
ning 14's.
(4) Sindewah] Cross. Rs. 825, spioning 18's; the
same dav’s value of khandesh and akela being
Ra. 760 and Hs, 800, ’

Clomparative tests have been carried out belween
Broach Deshi and ghegeri at the Breach Experiment
Station. Muwch work remains te be done on the former to
bring it even or a par with ghegari. The following state-
ment demenstrates conclusively the formidable competition
between broach and ghogeri and the Department will have
to strain every merve to prevent the laster from ousting
hroaeh altogether.

Stotemant of the vevuffs of alterncte trinls of Ghogart types versus
rogeh Deshi, '

|
I | | IGnossRuoariv vu-nzl
Fan H FRE. LORT o
¥ ot Gantg Mo ar [ Elob ot | vielg ol i bt
Virirty a eobtan PO i

: ceteD- atpda |l per [ serd per i , frbad
AR G Ceeen o per ale|onerd | hene Lint | s
BT arne H o ueperdlug . EL Lere
| ! o Al sud | F
. -| : atlon .
weoi. | i PPN U I ®,
Broaey Theall . 115 R4 | w3 O U T O R A R TR TR

|
Ohogssd Atype |, 187 T 431 35 - FElD 7| ¢ 2100 2
thogacl B3 eyps . Wl 10| 4FE 2 | B b |&E0rz |78 11 % | 7B 1R

Ghegerd B26 bype. 164 7| Aed e [ 07 0|37-a:| n e “I 118 4[5; 13

= o om

In the Dhollera tract samples of the principal types
were taken from geveral erops and valued in order to
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adjudge their respective merits. With dhollera of the day
standing at Rs. 900, cotton from ivrigated fulic was
valued at Rs. 815, spinning 14's to 16%s; that from purified
lalic at Rs. B8O, spinning 20%s; and from puve waged
Rs. 850, spinning 16's.

In the Junagadh Stale, two years ago, selections were
made in mathio. These were put out last year, but owing
to the unfavourable character of the season it is premature
to say anything on the relative merits of the different types. '
The Sindewahi Cross is also being tested theve.

At Ajupura, 1z the Thasva Taluka of the Kaira 1is-
trict, where cotton is heing grown on newly broken up
grass lands, experiments were made with four diffevent
sorts of cobton to test the most suitable type for this part
which is a new extension of the tract.

The prospects of the snceessful mtreduction of a high
class selection of Surat cotton into this part ave very
fuvourable, but the data are not yet sufficieni to indicate the
most suitable.

At Surat, while the ordinary local cotton gave a profit
of Rs. 167 per acre, Selection 11 gave Rs. 214, Selection
I-A, Be 200, and Selection 1027 A, L. F., Rs. 184
The last named was considered jn the Bombay market to be
superior even to navaeri and was valued at a premium of
Rs. 35 per candy. There is no douhl that these strains are
all superior to the local product and when the difficulties
incidental to the disteibution of seed of improved cotfuus
on a large seale ars nvercome the Surat-Broach tract bids
fair to supply a very high class cottou.

Southern Mahvatte Country.  Sholapuy and the north-
ern part of the Bijapur District, by growing neglectuins,
have hecome merged into the Khandesi tract for eommercial
pul‘po:,es and the testing of Kumpta- -Dharwar varieties
is confined to Satara, Belgaum and Dham ar districts and
the lower part of Bijapur.

The experiments with fumpie, which are confined to
the Dharwar farm, gave the following resulis :—With
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Fumpte erdinary crop. taken for compavison. f_md yielding
a profit of Re. 108 per acre, umpte selevted for tall com-
pact growth gave Rs. 148, kumpto bushy type, Rs.‘ 184,
and two Awmpta crosses, Re. 140 and Ra. 141 respectively.
A kuwmpte crossed with broach type gave Bs. 161, and a
selection of Dbroach gave Rs 121, The humpte selected
fs being grown cn a fuld scale for distvibution to the culti-
" vaturs amongst whom it s beeoming increasingly popular.

Al the Gadag farm, which is the centre for trials with
the American types, all evidence peints to the suporiority
of the Upland over the New Orleans variety, the selection
of the former giving a profit of Re. 218 per avre and of the
latter Bs. 148 against Rs 184 for ordinary Dharwar-
American per acre.  As the value of the Upland type be-
comes more clearly realized it iz expected that the mixture
of New Orleans will gradually disappear from cultivation.
The Cambodia selection was valued om a par with erdin-
ary Dharwar-American giving a profit per acre of Bs. 160,
Tt is diffealt to maintain Cambodia in a pure state as it
cannot be readily distinguished fromm Upland Dharwar-
American.

In the auction sales, which were conducted by the Co-
vperative Sale Bocieties, asststed by the local embers of
the Bombay Agrienitnral Department, the crops of Dhar-
war-Broach and Cambodia were disposed of. Each wus
arranged in grades based on the ginping percenmtage, und
trom the remarks of Messrs. Tata & Sons it was found that
this arrangemont was also accompanied by definite prades
ol quality,

The Central Provinces and Berar.

At the Akols farm, the last two seasons have been uu-
Tavourable for the cotton ¢rop and under these conditions
buri has yielded a good profit, Rs. 118 per aere, Bervar
sari; Re. 71, and roseum, Rs. 67-12. The first was origin-
ally introduced from Chota Nagpur where the rainfal] is
copious, the serond enjoyed the advaatage of being & mived
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¢rop of which some of the members withstand a wet season,
and the third is doubtfully resistant to adverse cenditions.

Burma.
The varieties of cotton grown in Burma are the follow-
ing—
(1) Wagale {(Gossypinm weglectame v, Burmanicwmn)
with vellow flowers,

(2) Wapyu (Gossypium neglectum v. nrense) with white
* flowers, said to produce a longer holt and whiter lint.

(3) Wani (Gossypium negleatum v. kokntin), yellow-
flowered, bub the cotton is khakj which is chiefly used in the
making of jackets.

Beattered plants of this type may be found in the local early
cotton crop and the pickings contain a slight admixture of
this drab cotton, which is usually partially sorted out
before the stuff is ginned.

The naked eye is unabls (o detect any difference in the
shape and size of the plant of these three forms uniil the
{2) and (3) come to flower and to pickings.

(4} Wagyl (6. obtusifoliuin v. Nanking). This is
grown in Prome and Thayetmyo districts and occupies the
ground for full nine months. The quality of cobton is
superior to the local early type wogale, :

{6y Pasi cotton {local Kachin name) (Gossypium negles-
funt v. cernuum), yellow flowered. This iz similar to the
sinall bolled form found in Khasi and Jaintia hills of
Assam, and as 1t is grown in the same way, in all probability
the seed mugt bave been brought from these hills.  This is
spaviugly grown by the Kachins in hills of the Namyin
Valley of the Myitkying District. A thin jungle is cleared
and seeds broadeasted along with paddy and vegetabla
seeds.  All these crops come to maturity in succession,
votton being last so that the pickings are not interfered
with. The land is abandoned after taking the Grst year's
producs.
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(6) Shan State eotton, The plants are reported to be
identical with those of the local cotton wagale, but the
tuality of cotton iz far saperior to any of the races found
in Burma. The quality of cotien is almost on & par with
fine surat and can spin up to 30's. The ginning percent-
age, however, is said to be only 28 which is far too low to
abtract attention, hut the pereentage of eotton to seed of a
sample brought from Aungban (Southert Shan State) and
tested In the oftive laboratory was found to he 33-5.

{T). Pecnambuce cotlom (G brasidiense), Kidney or chain
seaded.  This is ot found on a feld scale anywhers except

that it exists as an aernamental plant in gardens here and’

there. 1t is said that a few years ago trisls were made
with this variety vear Moulmein but the cultivation had to
be uhandoned on account of it failure on a field scale.

OF these varieties the fvst, wagale, is the most import-
ant, forming the bulk of Burmese cotton. The quality of
cotton as determined by Messrs. Tata & Sons 1s midway
betwesn banged and Ahandssh.

Wagyl is oo doubt supertor in poist of quality. bot the
longer pariod required by it will not suit a Barmese culti-
vator whose land must be got ready in the hot weather,

TExperiments with Egyptian and Uplamt Georgian were
conducted for two or three seasons on the Mandalay and
Bugi Statiens, hut though the germination was good the
crop was a failure and the trials had to be abandoned.

Some authorities maintain that the Burma eobton
crop contains a proporiton of fairly long-stapled cotton
which it carefully picked and grown separately would be

. as valuable as the hest Indian cotboms and command an
equally good price.

With this end in view the study of cotton has been tuken
up sericusly by the Departreent. The Tatkon fmrm in
the Yamethin District and Padit in Saigaing District are
both devoting attention to this erop.

Of the type wagalz u large number of single plant.
selections were made and isolated in 1914 und theiy ginning

oo sal

L -
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percentage determined; variation was obeerved and the
best were kept and grown in 1915 and sinee then the pure
straing are grown,

Wagale on the Tatkon farm now gives a ginning per-
centage of 36 and azense up to 42.

In the case of wugyl, from a single plani selection &
strain has heen isolated which gives 45 or about 6 per cent.
higher ginting percentage than the nnselocted crop. M,
MceKerrel thinks that these cultures will maintain their
superiority and thus seed will be available for distribution
"purposes in the near future,

Cambodia on the Tatkon farm and Utopia (New Orleans
type) on the Padu farm did not show promise.  The former
is considerably subject to insect pests and red leaf blight
and the latter appeared to be a very poor yielder, bolls do
not open properly and it is particularly attacked by
insects.

Some erosses with wagyi and broack have been made to
replace wagyi which ripens late, but it is doubtfnl whether
these crosses will remain fertile.

On the Tatkon farm, a very promising cross hetween
Bhan Btate cotton and wegele, var. grense, is made ; this
strain has o ginning out-turn of 40 per cent. as compared
with 38 in ordinary wagale, The testing of this strain
on a field scale will in a short time throw sufficient light on
the cotton question in Burma.

Tt is certain that a great advance can be effected by
selection of the local types alone.

Tn order to increase the area under cotbon it is essontial
that the grower be given a reasonable price for the produce,
ginneries be opened in suitable tracts to induce keén com-
petition among buyers. and that the enltivator should use
the drill in sowing, thus saving a lot of seed and rendering
after cultivation easier whereby the crop will grow even
and should give a betfer out-turn.

Acknowledgments. Thanks are due to Messrs, Tata &
Sons for their generous help in passing jndgment on all the
samples submitted to them.



144 SCIENTIFIC REPORTS OF AGRIL. RES. INST., PUR4, 1917-14,
IIT. PROGRAMME OF WORE FOR TBE YEAR 101819,

Major.
(1) To visit and advise on points regarding cotton and
its coltivation whenever required to do so by
the Provincial Depurtments of Agriculture,

Minor.

(2) The study of the behaviour of hhwri, Cambodia
and gther such cottong in non-cotton-producing
tracts, as detailed in the last year's programme,
will be continued.

{3) An enquiry into the wmanutial reqmrements of
cotton will be made,

{4) Researches on the botany of cotton will ba con-
tinued,

g GALGUTTA C PRASHED B SUSDT. GOVT. PELNTING, INDIA, B, TASTLNGS STHEET.
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Scientific ~ Reports of the  Agricultural
Research Institute, Pusa.

{Including the Report of the Imperial Cotion Specialist)

191819

REPORT OF THE DIRECTOR.
{C. A, I». 8ruarr, L.C.S., avp E. J. Burirg, M.B., F.L33

I. CHa®GE AND STAFF.

CGharge. Mr J Mackenna, C.1E, I.C.8., held charge
of the office of the Agricultural Adviser to the {zovern-
ment of India and Director, Apricultural Researcl
Tnstitute, Pusa, up to the 2nd October, 1918, and again
from the 4th November, 1913, to the 12th April. 1919,
when he proceeded on 6 wenthe’ privilege leave. Dir. W.
H. Harrison acted as Agricnltnral Adviser amd Director
from the 3rd October to the 3vd November, 1918, and Mr.
G. AL 12 Stwart, T.CH, assomed charge from the 13th
April, 1919,

Dr. E. J. Butler, M.B,, ¥.L.8., has been appointed Joint
Director of the Institute, i addition to his deties ag
Imperial Mycologist, from the 20th Januvary, 1919, and the
appointment of the Assigtant to the Agricultural Adviser
to the Government of India held by Mr. Wynne Sayer,
B.A., has been temporarily placed in abeyance fromn the
same date.

Staff. Dr, E, J. Butler, M.B, F.L.3, Imperial Myco-
logist, was on deputation to the Federated Malay States,
1o report oo the Agricujtnral Department there, from the
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Ath July to the 13th November, 1918, During his absence,
D P4 F. Shaw, ARCE, F.ELS, officiated as Tmperial
Mryeologist, aud Mr, J. F. Dastur, M.S¢., then Firss Assiat-
ant o the Mryevlogiont Section, acted as Second Imperial
Myvalngist,  Mr. Dustur hag sinee been appuinted to the
Indian Agrienliural Service as Supernumerary Myeolo-

W deptited to England for filteen méntihs for train-

150

ng.

aMr. G, 8 Menderse. NILA., N.DJL, was confirmed
in the appointuent of Luperial Agrviculineist from e lsl
Alarel, 1918, On ihe termivaiion of his temporary duties
s Contreller {Agricnltnral Regnivements, Mesopolamiag
wnder thie fudias durition: Bowrd on the 22nd Jane, 139,
ha provesded on six monthe’ combined leave. Mr, Wynue
Sayar officiates as Imperial Agricolturist frem the 20th
January, 1919,

Mr, ¥, M. Howletr, BAL, F.ES, Linperial Pathologie-
al Fniomolegist, was deputed for o periad of 6 nwondbs
from the 24tk January, 1919, under the Indian Tleseasrch
Funed Association to conduet experiments with mosguite
repellents.

My, J. H. Walten, B.A., B3¢, on the iermination of
his duties under the Military Department, reverted o his
appointment of Bupernumeraly  Agvicullimal  seterio
logist on the ilth April, 1519, During My, Walion's
ahsence of nearly four yea1s he zaw active service with the
arties in Mesopotamia, Egypt and Ialestine.

Captain W. Hodgkinsim, B.E., worked in the labora-
tory of the Imperisl Agrienitural Bacteriologist irough-
out the year, in collaboration with that officer in electricul
methods of water sterilization.

Mr o d. Sen, MLA, F.CE., Bupernumerary Agrienltural
Chemist, continued thronghout the vear on deputation
unler ihe United Provinces Goverument,

Mr, M. Alzal Hussain, B.A., M.So, who ‘has heen
appointed to the Indian Agricultural Sorvice, was posted
to Pusa as Supernumerary Entomologist from the Ggh
Janmary, 1919,
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II. Work or 1HE INSTITUTE.

Sclentific work. The scientific work of the Instiiute
during the year is described in the veports of the various
sectional leads.  The more imporlant investigations were
the following :—

Cn the Posa farm, which iz managed by the Imperial
Agrientturist, besides carrying ont mamnurial, rotational
tad varietal tests, the economics of steam cultivation are
keing stndied.  In view of the favonrabls weports of
moter cultivation from home, a Fordson motor tractor was
obtained during the year. A demonstration of its work-
ing was given in the presence of a large number of people
from all parts of India. The tractor worked with imple-
ments i uze on the furm and did all that it was asked to
do in excellent siyle.  Experiments are in progress to
delermine working costs, etc. The work on the breeding
of pedigres herds of cattle is increasing in importonce.
Besides the pure Montgomery and half-bred Ayrshire s
Montgomery herds, there are now three-guarter-bred,
double crosabred and fuarter-bred calves on the farm,
Careful observations and records are being kept with o
view to eollecting data as to hardiness, millk yield, ete, of
the varions crosses. A series of calf-rearing and feeding
cxperiients are algo in progress. Duting November,
1918, 169 cattle were inoculated against rinderpest by the
serim sinmlianeons meihod, without any casualties. Tha
demand for the surplas stoels disposed of at the half-
yearly sales was very hrisk and high prices were realized.

In ihe Chemical Section, further investigation was
made as to the value of Dyer's method in estimating avail-
able phosplioric acid when applied to calcareous soils.
Altention was also divected to the vetention of phosphoric
acid in ealcaresns and non-calearenus soils.  The influence
of windiowing ou the sugar content of sugarcane in the
Peshaway valley and tle divect and indivect action of green
manureg in reiation fo paddy eultivation were other im-
portant investigations in progress in this Seetion.
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Desides creating now centres of distribution of Pusa
12 and 4 which are now preferred to the country wheats
wherever they have been introduced, the Botam cal Section
reached uring the year an important stage in the breed-
ing of rust-resistant wheats, Many new forms which arve
chavacterized hy strong straw, rust-resislance, goodd stand-
ing power and heavy yields have been fixed, and these are
being tested om a fisld seale. The Howards' experiments
in waler saving in wheat growing have shown that if the
textuve of the soil has been Improved and if the surface
lias Lseu properly graded, extremely hewvy ovops are possi-
ble with o eomparatively small volume of irvigation water.
Tle agricaltural side of the indige problem continuned tor
be studied in this Section. The effect of drainage on erop
production and the pollination of Indian erops were some
of the other lines of work on which 3r. and Mrs. Howard
were engaged during the year.

The Utrs dizense of rice, the black hand disease of
jute, sugarcaune smut, the pigeon pea wilt and the diseases
of chilli principally engaged the attention of the Myco-
Ingical Section during the year under report. The various
diseases affecting finit trees ave also under study in the
nrchards in the Kunaon hills, and spraying ezxperiments.
ave heing carrvied out both there and in Peshawar.

In the Entomological Section, besides working in deter-
miting the relative immunity of cortain varieties of cotton
from hollworm attack and studying the hower pests of
sugarcane anl other graminaceons plants, special atben-
tion was paid during tke year to the collestion of infor.
malion regarding fruit-pests. It has leen ascertained
that the “Tukra™ disenss of mulherry is caused by a
wealy-bug, and that the aflected apical leaves if fed to
malbeiry silkworms assist in nducing flacherie. The
enguiry regarding the oceurrence in the Indian Empire of
any insects which may be used as efficient checks on the
growth of Lantens was completed during the year and the
results are being published separately. The wotk in con-
nection with bees, lae and stlkworms was continued.
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Practioslly thronghout the year, Mr. Howlett, Tmperial
Patholagical Entomologist, was on special duty in connee-
tiom, firstly, with the prevention of surra-transmission by
Tabanide, more particnlarly among irvansport camels,
and, secondly, with the improvement of exigting culicifuges
for military use. Reports on the work in these two direc-
tions have been submisted to (overnment.

Problems of soil ldology under investigation in the
Bucteriological Section during the year under rveview
were ;-—(1} Seasonal variatigns in aitrification in soils
under crop and fallow; (2) different rates of nitvification
of varions organic materials in soil; (3) inhibition of nitri-
fieation by texins resulting from anserobic incubation of
soils; (4) green-manuring; and (§) fivation of nitrogen by
legrumes. Amm}g enquiries of indostrial alue, Mr
Hutchinson, hesides comiinning his work on indigo and the
pebrin disease of silkworms, succeeded during the year, in
collaboration with Captain Hodgkinson, in producing a.
solution containing 3-4 per cent. available chlorine by
electrolysis from purely Indian raw materials, for the
sterilization of water. The solution can be prepored awy-
where where electric current s availabie without expert
knowledge either of chemical ov electrical methiods,

The work done by the Indigo Section is poblished in
a special series of Indigo Publicativns started by the
Institute. A separate annual veport has therefore notb
heen considered neccssary.

Training. A number of post-graduate stndents
attended the Iustitnte doving the year and short courses.
were given iu sericallure and lnc-culture =—

Tmwhor of strdonls

General Agiculture . . . . .
Agrienlinr al Chewtsry . - . .
Mreolegy
Ecounouis Tnimunbnv
Agrienliural B.»Lleuo]ov\ [u_wlmhu"‘ bactellologlcd

le(lquue in silkworm disease) .
Herienlinr . . . .
Lac-culiurs

Toran
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Basides the regular students, Mr. 8. N, Bal, A_ssist%mt
Professor of Botany, Sclence College, Calentta University,
spent abont 4 forenight in the Mycolegieal Taboratory in
Mapeh and April as he proposes Lo take up mycological
warly iz Calevita.

TI7. PUBLICATIONS,

Six Memoirs, 13 Bulleting {including thres reprints
oud one vernsealar versiow), and thres Indigo Pubiications
were issued dming the yenr, while ten publications wera
in the press st the olose of the year.

The detnand for the Bulletin on © Insecticides, Mixtures
and Recipes for wse agsingt lusects in the Tield, the
Qrehard, the Garden and the House ” continued, with the
reskll that it il to e printed a third time during the
year. A Bengali version of Bulletin No. 46 on Dee-
keeping, written in language simple enough o be under-
stood by che village folk when read liy themselves or rend
ont io them, was issued during the vear and the whole
eidition rapidly sold ont.

The Agriculnral Journal of India in its new form
softinues to gain in popularity, and 1t beeame necessary
during the year o inerease the pring crder by 250 copies.
It is proposed to Sssue the Journal bi-monthly, instead of
qnarterly, with the commencement of the New Year, All
the presenl features will be maintained, but no increase
will be made in the ammal subsoription,

IV, Gemzrar. ADuMWNISTRATION,

Buildings and works, The pgalow for the Flectri-
sal Engineer veferved to in last year’s report wus completed
duting the year. The emmstruction of quarters for the
Firat Assistant to the Imperial Mycologist as well as for
the stalf of the Pusa High English School will be begun as
s00n &8 the necessary materinls are available. Neceszary
tunde have also Dbeen allotted for the consbruckion of o
building for the Post Office and a rest house for Tndian
visitors. A pumping sel has been installed on the yiver
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Gandak: to tide over the period until a more satisfactory
scheme of irrigation can be worled ouf.

Library. Tn addition tn the 1,636 bulleting, memotrs,
reports, hooks and reprints received in exchange, 457 new
volomes were purchased during the year. A fourth edi-
tion of the catalogue of the library i in the pross,

Pusa School. The total nuwber of pupils attending
the Pusa High English School on the 36th June, 1919, was
192 as against 160 on the corresponding date of last year.
Of the 11 stodents sent up for the Matriculation Fxamina-
tion of the Patna University, seven were successful

General health of the station. Although the neigh-
bouring villages suffered severcly with the rest of India
from the influenza epidemic, it was noteworthy that the
number of cases on the Pusa estate wero relatively {few and
there was not a single death. This was not a little due to
the precautionary measures taken by the Medical Officer,
Mr. 8. Gupta, and his stafi, who deserve great credit.
Medical relicl was afforded to 19,938 out-patients and 203
in-patients in the hospital sod dispensary attached Lo the
Tnstitute during the vear under report,

V. ACCoUNTS.

The iotal expenditure during the financial yvear 1918-
19 was Rs. 6,06,640, as sgainst Ra. 551,723 during the
previous year. The details are given below . —

Fs.
Gffiee of the Apvicultural Adviser and IHrector 2,33,301
Cheanleal Section . . . . . . 88,129
Myeological Section . . . . . . 42954
Froilowelogicnl Section . . . . 55,074
Pathologival Bntomolnyien) F\N o . . . 15,141
L.utermlofnml Bection . . . . . a2, 860
Botanical SeuLiuu . . . . . . 50,327
Agvipulinral Beclion . . . . . 63,604
Indigo Rassearel Section . . . . . 50,271

Torar. . 6,086,640
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A sum of Ru. 15,000 was paid as a grani-in-aid o the
Indinn Tea Association.

The principal items of expenditure under the anmmal
prant of Rs. 16,000 placed at the disposal of the Agrien)-
tural Adviser to the Government of India for speeial
agricultural experiments werve as follows :—

Rs.

Tarclwse of o cova erusher .. . . . Lhs

Puarchase nf o chalf cutter . . . . . BYS

Parclise of couvas pauling for the Pusa Farm . 652
Taid 4o the Director of Agvienlimre, Dengal, for 1he

engl of a meelanical [bre extracter . 1,457

Fxperimeulal ention enltivation by the  lmyperiad
Enten Bpecinlisi . . . . . . 120
Puy of a Veterinary Aseistant in comnestion with
eattle Dreeding und thot of o Fieldinn  for
mosguiie experinienis . . . . . LrAs

The gross receipts during the year from the sale of
tarm produce, milk, publicationz of the department and
other articles amounted to Re. 21,403 as against Rs. 19,843
in the previous year.

VI. CoxFERENCES,

The Govermnent of Tndia having accepted the
recommendation of the temh meseting of the Board of
Agricultare in India beld at Poonn in 1917 $hat section-
al meelings of mycologists, entonologists and chemists be
liekd in years in which theve 1s no meeting of the Board of
Agrientture, such meetings weve held at Tusa in Tebruarsy,
1919, In accordatce with the recommendation of the
Foard, they were not confined tn members of the Agienl-
tiral Departnuent.  The Indian Tea Association and
Portnguesz Tndia were represented at both 1he Mycologic-
al and Eotomolugical Meetings, whilst the Forest Zoologist
attended the Entomologics] Meeting. The latter meeting
also attyacted visttors from outside Tmlin the Egvptian
Government sending an official delezate in Dr. Lewis
H. Gough. Director of the Entomologicnl Service in Egypt,
and Mr. R. Senfor-While attending from Ceylon. Datail-
ed procesdings of these meetings are being issued,

4/
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A cattle conference was also held at Pusg during the
year, when several problems connected with the Pusa dairy
herd were discussed.

VII Visiroms.

The most notable visitor during the year was His
Excellency the Vieeroy, This was the first time that the
Tnstitute was honcured by a visit froin a Vieeroy., Lord
Curzon had previously visited Pusa, but he game only to
lay the corner stone of the splendid building which houses
the various laboratories of the Institute. His Excellency
Lord Chelmaford, whe was sccompanied by the Hon'ble Siv
Clande Hill, Member in charge of the Revenue and Agri-
colture Department, spent three busy days (4th to 6th
January) in going over the various Sections and evineed
vnch intercst in all that he saw.

In all about 165 ladies and gentlemen visited the
Institute during the year. These included i

TLieutenant-Culonel F. H. G. Hutchinson, M.B., TM.E,
Sanitary Commissiover with the Government of India;
Dr. C. A. Rentley, M.B., DL H, D.TM. & 8., Banitary
Commissioner to the Government of Benzal, Mr. D).
Mariog, C.LE, M.A L BSe, L-es-Sc, Acdenie Registrar
of the Uriversity of London and Member of the Cal-
catta University Commission: Professor €. V. Raman,

A Palit Drofessor of Physics, Calentta TUniver-
sity; Mr. A0 B, Bhakespear, (CLE. of Messrs. Begg
Sutherland & Co. Cawnpore: Mr. G. £ O, Wakefield,
OB.E, Thirector General aof Iudustries, Agrienlture and
Comnerce,  Hyderabad  (Deccan):  Tieutenant-Colonel
Milton, Assiztant Divector of Grass Farms, Meerut;
Listemant-Colonet J. Maison, Aszistant Director of Mili-
tary Farms, Northern Circle, Ambala; Major V. B. Nez-
Held TR.CE, LMA; Caprain Froilano de Mello, Divector
ol the Dacteriological Labovatory, Goa, Dr. L. H. Gough,
Director of the Entomelogical Serviee, Tgypt; My, 8.
Higainhattow, Director of Agrienlture, Gwalior; Mr. C.
T. C. Beesom, M.A,, Forest Zoologist, Forest Research
Institute, Dehra Dun; Mr. J. C. Nag, Senior Professor of
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Botany, Presidency College, Calentta; My, E. A, d'Abven,
¥.Z.8., Curator of the Central Museum, Nagpur; Mr. C.
C. AMonckton, of Nairobi; Mr. R Henier-Whne, B,
Matale, Coylon; Kumar Chandreswar Prasad Norayan
Bingh of Sursand and Syed Bhafael Hussain of Gayu.
Among other visibors were officers of the vartonz Pro-
vineiad Departinents of Agriculture, and planters and
zamindars of cstates swrrounding Pusa. A party of
stidexts from the Sabour Agricultural Colloge, under two
Assistant Professors, also visited the Institute during tho
vear, .

b e A LB

L
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REPORT OF THE IMPERIAL AGRICULTURIST.
{Wynwe Baver, B.A)

I, CHareE AWD TRAINING.

T was in charge of the Farm, in addition to my duties
as Asatstant to the Agricultoral Adviser, up to the 20th
January, 1918, From that date I have been officiating as
Tgperial Agricolturist.

Training. Mr. Kalyanr Mal Danthia was under train-
ing in agriculture and cattle work during the yesr.

B, Dalip Bingh, ap Overseer from the Karnal Military
Dairy IF'arm, was admitted to o course of six months’ prac-
tical agriculture on the farm from 30th May, 1919.

Conference. A Catile Conference was held at Pusa
on 17th and 18th Febroary, 1919, when several matters con-
nected with the Posy herd were discussed,

11, Prza Famw.

The Season. The year 1913-19 was remarkable for
early rain in May followed by a heavy rainfall for the year,
60-19 inches being repistered as aguinst 43-54 inches for
last year. But the distvibution was s0 uneven that it was
by mo means o good year. The failure of the Aethin in
Cutober told heavily apon the rebi® crop which was only
saved from disaster by a short rain in January, too late,
however, to affect the main crop to an appreciable extent.
Floods siarted or the Ist June which is nnusually early,
and heavy rain on the 25th and 26th of Avgust aecompanied
by strang winds laid most of the waize, and, in short, the
record of the whaole season goes to prove that It is the dis-
iribation far wore than the actual quantity of rain that
counts from ar agrieultnral point of view.

¥ Crogr sowh in winker.
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FFE BFPOTTA OF VTIE AGLTCULTH AL BRSEARCT

T give helow the ratation undsr which the farm is
worked, and a refersnce to the plan of the arable area
printad opposite will assist the reader.

labaear | Zodpear I

Feliarif ! Mabzn fnr gorn Prlee aeng cron

Keald 4 ey Dz

The ohject of this rotation is to work the lund to the
best advantage and provide grain and fodder for the hends,

The cattle ave soited on the third year pulss crop aad
this practice is showing good reenlis on the higher lands.

The cropping of tho varions fields on the farm is shown
on the plan and is here dealt with in detail,

By arraagement with the Controller of Agrienlivral
Requivements for Musopotamia, Poona, an exira avea was
prt down under oats in order to provide seed for Mesopn-
iamia. _

Ief year rofeiion, A dreseing of 10 tens farmyavd
manure or 10 mannds cake is given and the land iz put
under wmaize o1 juor {4, Sorghem) for silage ov fodder
followed by oats in the rabi.

Fouy flelds agoregoting 139 acres were sown with maize
and juer, The hest vield was From Chanmen whove 37
weres gave 33 maunds per acre, and the average vicld
theenghout waz 200 masonds per acre. The same fiolds
unpder cats in radi, with the exception of 16 aures laft
fallow for levelling, gave en average yield of 14 maunnds
pet acre, the hest yield heing 18 mannds per acre From
Brickfield Na. 1.

The working costs for the year for both erops eams to
Rs. 48 per acre and the veturn Rs. 130, giving a womling
L [ I's, 871 per acre for the

nobinctde ronks,
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2nd gear vofation. No mannre ig givon here. Maize
and rahnr are sown togother aud the refivr stands for the
sabi, thereby saving ws a considerable amownt of cultiva-
tion at the busiest time of the year. One hundred and
thirlg-three acves were sown, 03 standing under vaize and
iehor and 40 vnder jute which is grown for the Filne
Fxpert and is taken in the second year vetation.  Cultiva-
tion cosls were Bs, 23 pev acre for the veur, and the return
Rs. 10, stving a profit of Re. 77

Thits waz a good year for codar and the best tield Gohree
gave T4 maunc‘Lfs and the average over all was nearly 12
maunds. The majze did b 1dly owing to heavy rain at the
wrong time, and the hest yield was cmlv 10 mannds per
acre Urom Gehree. As s nsually the case w1th CTORS S0WIL
togeilier, we made on one what was loss on the other, o most
mportant thing considering the laroe number of eatile
dependent on the farm for grain,

“grd peor rofniion.  Here pulse crops ave sown in Fharif
for feeding off on the land. Cope hundred and thivty-four
acres  were put down under guwer or cluster beans
{Cyamopsiz proralioides), sov beans, cow peas, velvet beans
and meh (Phoseolns aconitifoliug), and the cstls were
penned on & small area daily. The early ilooding of the
dhnl grazing area brought the cattle on o the soiling
crops early in the serson and by close hardling the whole
aieR was s,hm omghly gone over, 230 head of cabtle Deing

ey ; e of 113 neeas daily and the soiling ean-
tinning for .rH deys.  Gaur is the most satisfactory pulse
for soiding. Crttle eat it readily and it is not «lifficult to
bury oreen, whila 1t winethers the Innd satislactorily while
statind Tl wh troubles of hordle breaking and
boven wera in evidence and the woung ceoss-bred bodls
were troublesome when near the eows, but the results on
the Tand and socceeding evops fully justified the close soil-
ing, and it s to e recommended to any one who runs a
herd of caitle in conzmection with an arable fawm, the
saving in labour of wutting snd carting the green crop
along being considerable, A derent ‘tmale noi too heavy

<k
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and yet strong enough to stop cattle has yet to ba evolved.
Ideal fenciug was tried and proved nzeless while bamboos:
were much too light.

(ats followed the pulse crop over 105 acres, a small ares
being in wheat, One maund of superphosphate was given
at the time of sowing. The best yield was 19 maunds av
acre from Phatal and Nepali fields and the average yield
was 15 mauwnds.  Wheat averaged 13 maunds per acre on
the whole avea. Working costs were R, 26 per acre and
the return Rs. 33,

Sugareane. The usual aves, % acres, was put under-
cane and 18 varieties were planted. The cane is grown
withont frrigation, 27 mawnds of rape-cake being applied
per acre, half given at planting and the remainder at first
ridging on the break of the mansoon. The eanc yield aver-
aged 811% maunds per acre and was sold green at 8 annas
per maund to the factory divect.

‘The cost of cultivation was R 128 per acro and the
return Rs, 305,

Bixteen varieries were growi. Among the thick canes
were Sathi. Porple Mauriting ond Kaludai Budan; while
J. 83, J. 36, Mungo, Yuba and SBavetha did well among the
thin varieties.

Twenty-three varieties fvemr Dy, Barher, Government
Sugarcane Expert, were also grown for comparative tests
and those that did well ave belug tried on o larger acale.
A1 cane planting, excapt placing the setts and wanuve in
the furvow, is done by bullocks sud the saving in labonr is
vonsiderable, while the veturn made on this aven shows
clearly that cane grown in this fashion will do well; the
thick variaties in particnlar averaging eut excellently,

Jure s grown on the farm [or seed by arrangement with
the Fibre Dxpert and the sexl after being treated witl
copper-sulphate 1s sent out to Bengal. Tl last year the
Crop was grown on the main avea of the farm but as it was
tmpossible to sapare this class of lind from fodder crops for
the catlie it was sowa this year in Gonjarmalla, a field lable
to he flocded, being outside the protective smbankment, and
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i thervefora unable as a rele to hold a khardf crop. This
I being the fivst year jule has been sown theve, the season has
' retaliated by being exceptionally froe from floods. It
looks however ag if the present arvrangement will have to
termminate as the whole area is required to meet the ever
inereasing needs of the farm herds.

P Experimental work., This work was continned in the
two fields, Punjab and North Pangarbi, set apart for the
purpose,

{7) The peimanent manurial and rotational experi-
ments were continved. A proposal for discmssion of all
vesults so far obtained and consideraticn of the question of
the contineance of the experiments has been placed on the
agenda at the mext neeting of the Doard of Agriculture

when the matier will be thoroughly deals with.

{¥} The green-manuring experiments, ren in collabora-
tion with the Imperial Agricultural Bacteriologist, were
carried a step further in the testing of the residues. The
vields from the different plots from the beginning ate given

= below 1 —

Foprlealozs

Jartielies

Allet Atrep

j oo

s sl LAG]
e H

L0 S TE tati

| !
1183 § InEle b &sd

Snefic g plan s
with § ewl

syl

]}

S plicia)
at 3wl

L. puer
wlbbaut e e
e

| o
‘ . [Tleve 1ra 3 Evel piota, Avetage of theae enlend,]

[




16 SOTERTIFIC REPOLTS (1 THE AGRICUTLURAL NIESEARCIT

Should the muize vields this season show that the plote
avc still holding a residue, the entire series will be put
nuder oats in vabi.

() The experiments, In collaboration wifh f.hc‘ Tm p.e}"{ni
Mycalogist, regarding a method of dealing with ™ die-
baok ™ in chillies weie cortinued.

{d) Twenty-thres varieties of wheat from sclected
strains wore under trial.  The average yield per acre from
all varicties was 153 mannds bus a great deal of rost was
aheerved on several variekies, those from Jubbulpore heing
espevially had.

Tate vipening also put severnl other varieties out ol
comrt.

The lest yields ware as follows :—

hINES
2h Lpallpue . . - . Lo
Bindhii Pis . . . . . Lok
Mazuo DBoadi sBiadlil . . . .M
Tl o Diebiae . . . - . .
Pz 13 . . . . . . LW
Fodwratinn . . . . . 11

Federation which was sadd Lo he too lute in vipening for
Bibar, distinguwished itsetf by being ripe at the same time
as Pusa 4. Tt was harvested trom 16th to 2ist March,
while I'asa 4 was lurvested between 15th to 20th Mavch.
But its yield was disappointing aud further tests will be
eaxried oul in which the new variety of improved Federn-
tien (Hard Federation) which iz said to be a distinet
tmprovement on the present wheut will be tried, Much
interest wag taken in the 2 acres of Tederation grown on
the farm and seed has been given out to severa) planters
and also to the Director of Agriculture, \Tnited Proviucos,
for trial. The stifiness of its straw is one of ifs wost
noticeable points. T have myself seen a. big block ol this
wheat which ultimately gave 40 maunds per acre, standing
afler heavy wind and rain without a straw down; and as a
stiff straw is an essential for a heavy yield, this wheat will



INSTITUIE, PUSA T 1E-10 17

be found eapable of giving a big veturn on lands which will
fay other wheats,

(2) The experiments for testing vields of green fodder
with yields of seods and comparative economic value of the
common leguiminons crops were cobtinued.  There are two
series in (his experiment.  One series is growa to produce
green fodder in Aharif snd is followed by winter pulses for
seed in rabi.  The second serfes is {or seed of bath Fhawrif
and rebi pulses.

AT BLRIks,
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In series A7 of the Fhorif pulses the best is maih both
in feedintg value and weight of erop.  Urid is next and
then guur Tlorida velvet beans make a big erop but fall
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off in feeding volue. Flovida Beggar weed is a wash-Ouh .
at Pusa. Soy heans ate moderate while Dolichos Labluh
doss not do.  Tn redi pulses gram comoes first followad by
Ientils :md pul‘p!e peas.

In “B" sories, as vegarde Aherif pulses the highest
visld of seed was got from soy beans, but this crop holis
the land du b a]ao wlich pits it ont ot congideration

" Florida velvet heans and Florids Deggar woeud are poos
vielders. Firid and Dolickos Lablel are also poor. The
rabi pulses weve purple peas and gram. They were sown
late as the khwrif crop eccupied the ground will late. If
suwn at the proper time, I think the result woukd have been
equal to those of A 7 series.

(F) ]"*{pellmentw with Java and Somatrana indigo were
carvied on in collaboration with the Indige Research
(hemist and Imperin] Agricnltural Bacteriologisk.  As
pigntivned in last yewr’s report, these will le cmtinmed
over a perviod of years and the results will Le dealt with
from time to time by the Tndigo Rescateh Cherist and the
Emperial Agriculiural Raclericlogist n their respeulive
reports.

As in past yeavs, crops for the various experis wers
grown in North Dangarhi,  Experimenls on selar wilt
referred to in last year’s report were eatried ond in caliadwa-
ation with the Imperial Mycologist aand the Fibre Kxpert.
They will be continued next year.

Buildings and Mechinery. The new silage outler- -
Climax—seferred o in last year's report, was worked
thronghout the season wauld cut 12,000 mannds of silage. 1t
bas proved itself a thovoughly veliable, servicenble machine,
and, when worked in commection with o tractor, forms one
of the handiest silage cotting outfits it is possible to have
on & farm,

The 4’ 6" Marshall's thresher turned out no less than
513 maunds of cleancd oats in a day, thus beating last venr’s
record of 505 mannds,  Regular feeding and a tolal absence
of any stops except those for oiling enabled us to work off
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4,932 maunds of varions grains such as cats, wheat, gram
and rakar in 36 days and fnigh by the 23rd April, thershy
-escaping all damage from the carly vain in May, a result
which reflects the greatest credit on all concerned and shows
what can ho done with machinery in India.

Steam Ploughing Tackie. The set of tackle consists of
twe single cylinder K Class Fowler engines with 900 yards
sbeel wire rope and a four furrow anti-halance gang plouwgh,
a disc arrow. a grobler, a zigzag harrow and a Crosskill
voller.  The cost of purchase in 1913 was as follows :—

Rs.
Fwe eugines with sleel caliley | . . R ]
Tlmagl . . . . . . . L RTI

s hareow | . . . -
Ciruller . .
Zigzuy harvew ond voller

Tovran ooA3AT

The tackle worked in the season 1915-19 for 1454 days,
the werking day being veckoned at 10 a{'tu;ﬂ working
howes.  The tackle steed idie during the remainder of the
BOREOT,

Details of putput, constraption and costs weluding all
expenses oxcepé depreciition and interest on owtlay  are
given below.
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1t witl be seen from the Stoterents B and G that the
cost of nperations is now at the 1916-17 level, and that the
191718 Rgures may be taken as abnormal owing to way cou-
ditiona, The entive tackle 13 in thorongh working evder
and, il the rinid systew of veplacements practised, may
he calenlated to be A3 zood as when first purchased.  The
work done by it Is excellent, but the henvy capital cost ubill
romains a drawback o its geteral adeption on cstiies,
and it i to he fearid that this cost will nover revert fo
pre-war fignres.

A Fordson wnetor tracior (Plate I) was bought In May,
and a demonslyation of its working was given on the
farms.  As this was the first tractor of its type to De
worked in India, much iuicvest was displayed in the
demonstyation and a targe number of people attended
from all parts of India.

The tractor worked with implenients in nse on the farm
and did sl that it was asked to do in excellent style. It
was hitchied successively to n double frrow dise plongh, a
Rangome’s cultivator, Cambridge roll and 1ake of three
spring tnoth-harrows, mnd attervards was used Lo rum the
siloge cutéer.  Ono conld not fail to be struck with its work
over plonghed land which was oood, thorenpl, awd showed
no sizn of poaching the land or failing to get o drivieg
arvip. Ttz weight 20 cwi, all on appears o be the optimum
for these operstions. It is an extraordinarily handly
machine and, with its Hght weight and great power, is well
adapted {0 Bihar conditions. It is now working vegularly
on Lle farm and careful records ave heing kept of ilg fuel
copsumption, ete. A report will De iseued in due conrer,
and I take the opportunity of stating here that pendiug
the courpletion of thorough trials and the jssne of this
report, T am pot prepaved to express any definite opiniom
as to its eapabilities. Any one wishing to see it working
is weleome to do so. It is hoped to be able to run parailel
experiments with nther types of tractors this winter; and
also to test fully the varions types of implements provided
with these tractovs, and thera seems little reason to doubt
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that wany improvements can be made which will increase
the capacity awd ei’rif-iency of these tractors on Indian soils
and Lheubv enable than to deal with o mucl larger area
al o lower cost per acle.  Bab to carry out all ihis work
suceesstully, the co-operation of an engineer with agrical-
Tieal Kiieewledden 1s (mmti::l, and closs collabhoraiion with
makers bath of traclnes aud implements is esseatial and,
whan estabdished, should prove of inestimable bencht o
bril gides. The low capital cost of these machines and
their pxtreme handivess will vender them admirably suited
for Indian conditions, provided that they prove enpable of
withstanding the amonnt of 31 weage which all machinery
of this type will have fo put np with in the haods of a race
who make all adjnstments with & hamnier and all running
ropairs with o piece of string. The ontlook at present for
rhess maeltiney is inest promising, and 1 eonsider that they
will make a big difference to agrienlture in manvy parts of
India il ticir early promise is fulfilled.

Miseelfancons. Seven hundeed wannds of sced oats
and 81 maunds of peas were supplied to Mesopotamia for
seed] prieposes, . This entadled 2 loree amonet of extra work
i seresning, cleaming ond packing which the farm stall
cheerinlly wndertook, and the whole consignmeni wus des-
patched in record time and condition--an excelloni achieve-

meai for which I take this opportunity of thanking all
coneernaed.

ITT. CAPTLE-BREEDING.

The vombined herds Lotalled 372 head in tha year under
YERDTE.

Tt will possibly be advisable for the benefit of those who
have nog read former vepoils to stale here the objects for
whicl the twe herds ave walntained.

The Montgomery herd is divided into two portions—-

{ny Yor selective breeding for milk produciion. The
cones here are divided into fivo erouns dach with
1 separale lmll angd iks ob]ect is to hreed vp a
fizat class milking strain in each gronp and
thaveby establish the breed without fear of in-




26 BULENTING LEMORTS OF THE AGNICULTY RAL RESRANCH

breading. All the best milkers in the Momt-
gomery herd are ineluded in these groups.

{#) For cressing with the Ayrshire bulls. The cows
here are not sufficiently good for inclusion undey
(¢) and are used for putting to the Ayrshire
halls for the cross-bred herd.

The policy of strict selection for milk yield is being con-
tinued throughout the Montgomery mileh hord and the hest
records among (he cows in it this season were as fullows 1 —

Th.
Twani . . . . . . . . N NiES
Sale]i . . . . . . . .6
Anjani . . . . . . . P BN
Tadi . . . . . . . . . 4,552

All Montgomery cows calving down for the first tine
are now being treated in English fashion, their calves being
removed at birth and pat on the pail.  No difienity what-
ever has heen experienced in milking these rows without
their calves, and T think this has given a preéty heavy blow
to the idea that the indigenons cow will not give mill with-
cut a calf. Once she has acquived bad habits she s
nndoubtedly 1roublesome, otk if her calf is removed at birth
from her first calving she is as easy to deal with as an
English cow, and if this practice is adopted by all who have
ligiters calving dowa they will save themselves much
tronble.  In iwo of the above cases calves have died, Twing
weakly at birth. The advantage of hoving the eows con-
tinue giving mille instead of Immediately going dry, as 15
the rule in such cases ordinarily, is teo obvious to necd
emphasizing. I am also of opinion that pf}ssib]f the ten-
dency in Montgomery and indigenons cattle to stand oll the
bult throughout the mileh period may be attributable to
having the calf at heel, and it will be possible to eollout
some data on this point from the above experiments.  They
will also be of the greatest nse in enahling us to start a sot
of absolutely reliable milk records. Qur present method
of averaging the teat the calf is allowed to suck is by no
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Dou‘ole cross eow-zalt of Killy No i

Doubde cross ull-zall i Dollis Mo, 20;
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neans really reliable or accurate when it comes to a ques-
tion of keeping proper milk records.

The Monlgomery-Ayrshire eross-bred herd now stands
at 73 head.

The heifers and cows in the heed are put to cross-bred
bulls of which there ave three with the lierd:

(1} Black samond Ne. 3, by Mossgeil Thanic, ont of
Rengni No. 149,

(2) Goliath No. 8, by Lossnessock Wildfive, out of
Diwali No. 77.

{8) Mammon No. 9, by Lessnessock Wildfire, out of
Timki No. 0. )

The Mosseeil hali-bred bull is used on Lessnessock
heiters and the Lessmessock half-bred bulls on Mossgeil
aml Carstom betfers, A Carstun Lalf-bred bull will he
added to the herd in place of oue of the Lessnessock bulls
A8 so01L ug possilbie,

“We have now calves from ihe following crosses, and
careful ohsovvations asnd records will he and are being kept
with a view to collectiug data ag to harvdisess, mille yield,
ek,

Tlaif-lied . . . o Avrshire bull s Alondgemey eow,

Threeapaarieedned . . Asesidee halls Ayrshiie-3bonige-
nLery Lo,

Duulile crows-bred . . . Arrshive-Muontgeioery Lell =
Avishire-3ontgomery pov

Ghractes-lived . . B - Asxvshire-Buulgomery Lull w

Hanisanwry cow,

Plate TI shows two typical dowble crosses at five
monthy, and Plate IIT, fiz. 1 a three-quarter-brod at five
aedrths.

AL present it appears that three-quarier-breds nsnally
luve o lonper, thicker eoat, and ave apt to be rather slower
doers at first than hali-breds. They, however, do quie
well in the later stages. It is practically impossible now
to distingnish between half-breds and quarter-breds and,

as far ag the experiments have gone, it appears evident that
c
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the half English blood in the hali-bred bull is sufficient to
produce the same Enghish characters as regards appearance
and huild as the full English and it will be of interest to
se¢ if this holds good when tested at the pail.

The double cross-breds are iu all poings similne to hald
breds and do equally well. The first lot of three-quarter-
bred crosses which wenl through the Decensber noeulation
had o pretey stiff time which pulled them back a lot; but
they are now doing well.

Experiments with half-bred bulls and country cows are
now in progress, and this should enable us to collect data
which will probably confirm results airived at with the
Ayrshire « Montgomery  and  purs  Mentgomery  cross.
The undoubted milking powers possessed by Monigowmery
cows heing Hable to wask any possible improvement in milk
yield introduced by half-bred bulls which would probably
show cleatly in stock got from an ordinary conutry cow of
2 poor milking breed.

Tha full lactation yields for the eix half-hred cows
[rom Maossgeil Titanie wers as follows and fully bear out
the remarks made about them jn Jast year's report 1 —

1b.
Alibi Na. 3 .2l
Doy ., 8 6,76
Nuoml 1 0,400
Pansy .. 4 haslh
Fauey ., 0 . . . 4,454
1iddy 2 . . . L COARGE

The yield of the Jast two cows was considerably
reduced, by ndder trouble [n the first cuse while Biddy is
shy of a teat. '

These cows have now calved again and are, with the
axception of the last two noted above, milking excellently.

Six Lessnessock Wildfive heifers have calved and are
now giving an average of 18-20 1h, per day.

One Carston Royal Scotch heifer calved an Tth March,
1919, and iz now milking well. The remarkuble eveness
of yleld shown by all these heifers whether got from cows

f’
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with goed or bad milk records is a testimony to the potency
of the Englich cross as regards milk production.

A series of calf reaving and feeding experiments have
heen started, and already show that half the nsual quan-
tity of uglk led to a calf duriug 10 months’ lactation
period, if given to the calf in the frst five months only,
arows o higrer, better calf at a far loss cost. Plate IV
shows o bunch of calves all taken clean off milk at
five months, They are as big and strong as calves of 10
manths and have been grown on half the quantity of milk
fed to 10 months’ calves which with milk at its present price
15 a big saving. _

The usual coupls of biennlal sales were held in Decemn-
ber, 1918, and April, 1915,

Seventy animals in all came under the hammer and real-
ized a total of Re. 11,850, averaging as follows :-—

Averupe prive

Rs,
Monlgowery bulls . . - . . . - 45
Momlgomery vaws . . - . . . B
Meordgomery hull-calves . . . . . . V(H
Mordgomery heifers . - . . . PR S
Avrsliive-Mlontgomery il . . . . il
Arveedize-Aontgomery beifers | - - . oAb
Avrslire-Modpamery botlenlves . . .M

Flate TiI. figure 2 shows n cross-bred bull sold io
Myderabad State for Rs. 300.  These sales have now hacome
an established custorn, and the demand for all stock s so
Teeen that T wwst agwin warn intendizg buyers to arrange
tor arrive in god time for sales.

At present everr young hull T have to sell is leing
vauired about and Rs 600 has already been offered in
several vises.

Simulianeous inoeculation. In December the whole of
the young stock and all Inlls—English, Montgomery and
half-bred- - together with all cows not heavy in calf wers
inocnlated against vinderpest by the sernm simnlianesns
rethod by Mr. Shilston, 169 animals being done. The

el
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whele thing was a complete snccess in every way, and I
tuke this opportunity ef expressing my thanks for the
invaluable assistance rendered by Mr. T, D'Sylva and the
stafi of the Power Hoase, who stepped into the breach
cansed ab the Tast minate hy the strike of the entire gowadn
stall on religious grounds, and enabled we to carcy out the
incenlation, The way in which the stali turned to and
soon proved that they conld drive and stoke cattle as well
as engines, enabled me to deal with Lhe strikers drastically
and Future strikes of this nature are now extremely
unlikely. A special inoculation cangy was erected on the
river bank at the most distant spot in the grazing grounds
and cattle and attendunts were kept thers for the period
of sume six weeks,

The whole of the cattle were suceessivlly inoenlated
il was even found possible to save two of the comivol
animals, The rast of the Lerd will be doue this ol
weailer.

Thae swdden death of Mr. A0 W Shilstow at Naini Tal
from glanders was leavnt with the deepest 1egret by the
farm staly heve, who hadl duriong their monilfs work al the
ingeanlation vamy, every uppertonity of seeing and experien-
cing the way fnwhich e, Shilston cavried on bis wock, aud
feel the Inss accasioned br Tis death as koenly as those whe
had worked with him constant|v.

Fwo yonnyg Monigomery bulls were introduced ino the
hard from the Military Dairy Farm at Ferozepore bringing
in & nwech needed change of blood, and two Montgomiory
eows, one bull, and Four calves were purchazed [vom Tolpur.
Various new huildings, incloding a set of calving pens aad
a building for the young male stock, were erected, and the
thorongh repair of the old buildings was started.

Tha general health of the hord was excellent and there
was no outbreak of contagious disesse during the yeav
under vecord. T should Tike to take this opportunity of
expressing sy thanks to Khan Bahadny Judsh Hram who
retires from Crovernment service this August. He has had
charge of the herd from the heginning and has seen it prow




LRSIV GTE, DUSA, POR 191810 Al

it what is now the mest famaons herd of ts kind in India,
and it is in no small measnre due to his care and experience
in dealing with all forms of disease that it bas been pos-
sible to bring sueh a stale of tlings to pass, as a single out-
ook of une of the more deadly forins of contagious di-
eowenhl] bave enaiby destroved tan yeaws’ werk.  And if
ghere ia one thing that constantly roquires to be dinned into
the envs of the owoees ol s aa well a subordinates in
charge of them in thiz conniry, i1 is the necessity for
extrenie vigilance with stock uninoculated by the seram
simaltanpems method, snd the nevessity of toking prompt
ard effective measures spainst onthresks of discase.

T give heve the wsual balonee sheet for the hreeding
herd -

EAEY

Henclved forsalea” il L AETT I Bragga b foe ipkueey LM 88

H hsal anll Gn Thege e
e bidan
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1167 5 &
T D] weld fn il pueliog 7D
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1LEST 12 0
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There was » consilerable increase in the prive of grain
during the venrr, and that used for feeding catile which
was vadued at Rs 2.3 per nwund in previeus reports, has
been charged for at Re. 3-8 per maund this yenr.

The milk valualion, however, remains extraordinarily
low at 10 Lahoel seers (23 1h) to the ruper.  Cattlo sales
vesdized Be 11,550 {ov seventy animals which is o slight
indication of the real value ef the herd, as we naturally
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keep the best stuff to breed from. The only conclusion
which can he drawn from she above iz that we have here a
herd of great value which Las now reached a stage in whivh
it fully vepays every rupee spent in improving, buwilding.
ete., and large extensions in the Jine of buildings and aven
will he imperative iu tle near fature if the herd 1s to mai-
tain its present progress.

I am constansly receiving enguivies from foreign ov-
ernments and Administrations regavding stock, To enable
such enguirers to see what lierds are kept at Pusa and the
average number available for disposal sach year, [ propose
to have a permanent advertisement in the  Agricultural
Journal of India ™ giving these facts and other particulars.

Sheep. The attenunated garrison which held the ford
at Pusa for some fifbeenr vears against every disexse under
the san, marched ont of Posa on 7th April, 1810, thevel
terminating an experiment which has conclusively shown
that the local conditions wilitate far too sirongly against
any attempe to improve feece and mutton conjointly, s
the improved cross immediately becomes liable to nuimerous
disease: which do not seem to affect tho Jocal sheep, and an
appalling death rate is tle resubt. T use the word improvesd
eross advisedly—as from the mutton {lecee point of view.
The spirit was doubtless willing bun the flesh was wnean
menly weal and the ma jority were never in sich gond con-
dition as the Iocal sheep. I may heve say that such uu
experimont as the above carried on in a vestricted area
owcupied by a lavge herd of cattls iz liahle to, and has pos-
sibly brought in, much disense; antd 1t was the strong suspi
cion that snch was the case, conpled with the impossibility
of finding arven for hoth cattle and sheep, that was paartly
respousible for the abandanment of the sheep experiments.

Misecllancons.  Plans have been put up for increasing
thie present veterinavy dispensary. Over 8,000 patients
were dealt witl Jast year, which 5 siraining the eapacity
of the placs to the ntmost.

T wish here to express my thanks for the way in which
the eattle staff have worked. The work nnder their charge
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has increased enormously and the inoenlation camp which
iz now an annuval event has added a heavy burden. This
has a1} been cheerfully bovne and the work bus been excel-
. lently done. The reputation the cattie here now enjov is
in no small measure due to Lhis continnons worls and cave,

IV. Procraume For 1919-20.
Meajor.

1. (#) Practical treatinent of pedigree dairy herd of
Indian cattle and pedigree dairy herd of Monigomery-
Ayrsiiire cattle.

{7 Continuance of experiments with regard to fixing
a type of Montgomery-Ayrshive cross most snitable to
Indian conditions.

11, Practical treatment of 1,200 scre nuxed farm with
particular attention to profitable modern machinery and
the financial results of the work.

The bulk of the produce of the Pusa farm is used for
e maintenance of the dairy herd.  The rolation adepted
ains ab the up-keep of the fertility of the land wlong with
snpply of emcentrated [ood and lonz fodder and a con-
stamh supply of green fodder throaghont the yoar.
Inclnded in the above is the study on & practical seale of 1o

{rr) Rotations.

{0) Cropa for fodder, seed anl silage.

{ry Tmplements and machinery.

N . () Technigue of valiural operations.
{r) Types of fuvm buildings,

. . p , - .

IIT. Contingation of collection of data and resulés
regarvding the costs and capabilities of steamn tackle on
estates of Lhis size,

- L] - - - - a o
TV, Expeviments with varions types of mater traciors
and plonghs :—
{{} in comparizon with sieam tacklo;
{ify for collection of dats and working costs;
(#if} fur determination of most suitable type of trac-
Ed a A

tovs and implements for Tndia—the co-opera-
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tian of an nariculturist who 15 also an en uinesr
cxperiments to

is vequire:l here bo crable tleese
T rhoroushly carried ont;
{{2) collaboration with manulwcluress ke rding e
intednetioe b any

ranefacbiriiey  and
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tel work af Pest. Altevthe peeliminary
P, the Tllnwing
sting work -

testing of 1he new experimental ares at
Wil ha staried gl conlined ploag witl e
fer) Retarfoaed experinents.
{7 Trial of new vavieties of oxlighi
Jesrpninis fodider crops did wheal windot o,
) Manr
anutitative tasts aitl pliossha
fel) Rotadion cod tanrial  experiments g Loy
stariel
somal tests with s sud Ramatrana indig,
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tffeny,

Tdnor,
VIL Zouring and edelvory. Visils will T paid 1o
provincial agpientivesl centres, This shonld fond o .
ordination of gerieulturval werl.
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REPORT OF THE TMPERIAL AGRICULTURAL
CIIEMIST.

(W IL Tannso, 10.8e)

1. Ab O NSTRATION,

Tavadled mysel! of jpivilege taave frow 4th Joly o Tth
Auguast, 1913, and doving this perwu the First Assistant,
155 S B I\T11Le1‘|1. wig placed in charge of the Pection.
Tor ihe rest of the year L way in contral, '

Mr. J. Ben. Sapemniernry Agricultural Chemist,
comtiniiaed on zpecial duiy under the Government of the
Unired Peavioces in eonneetion with the opiwn investiga-
Ceas, His continued abeence from his permauent post at
Piisa entaibs coaiderahle ineonvenience to the hend of the
Hoclia whio, os i GO0, TR Dect: 'sm-il‘.' U'i\"B nmere
attention 1o the rontine analytical work than 1s deslrable
i naterinl pregress is to be made in reseavch.

P Tmearies.
AR M, whoe joined vu Tl Jume, THE, @5 w
stipendiavy studemt of the Bihar and Osissa Government,
peeived dnitinn during the whels ol the venr under review.

Fir,

The Pirst Moest 30 Arricsltaral Chemiats was hekd

ot l’u:;:l. ol 22 ih
The o
tn Ll fim-mmugm ol Fm’]m._ Che subjects placed for con-
sideration hature the mecting coverad a wide field and
camprised the deafting of a Fertilizer Acl applicable o
Teediany conlitions: the proposal of the Talustrial Coramis-
sl in vegard to the formation of a chemists’ service:
standeedizalion of analvtieal methads: the recnlation of
sotl survevs and the s Ly for the forngtioe of LTINS
of =cientific officers for the specilic sinly of specialized
auricultnral problems such as animal nutrition, soil biology,

NP O GO LTITRAL TR AT,

swd ihe Falle o

pid a
the Agrienltueal Addvizer
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ete. A report of the proceedings has been prepared for

hbication.

IV, METHOROLODY AND URAIN-GAUGES.

The uwsual metearological records were maintained, and
in addition continmous records of the readings of wet and
dry thermometers were instituted.  The erops and drainage
waters rom the drain-ganges were cxamined in the usuat
LD,

(FENERAL ANALYTICAL WORK ANT} ASSINTANCE GIVEN
T3 OTHER BECTIONS,

The following samples were analysed anl reported upon
during the year :—

Sl . . . . . . . Eh]
Munwres . . . . . . B4
Feeding alulfs . - . . . - 13
Hlgureane R
fFur {ornde sugaed 1
Ilde salt 3
ey Biswdphide 3
Copper snliphate -mll]imr| i7
Tuneicides | 2
Teadd ursenute . . . . 1
Coutents od stomach wad infestines of o
huffale
Toraz - 15w

Ammony the itetng of interest in this connection, atiention
iy be drawn to the number of feeding stuffs and fodders
which were receiveil for exanmination in relation to suspected
cases of poisoning. In only one instance was the snapicion
confirmed by sialysis where a considerable proportion of
prussie acid was obtained from a sample of linseed cake
from a remount depdt.  Acting upon the analytical report
the use of this cake was discontinued when a eomplete
cessation of the cases of poisoning ocourred.  The appear-
ance of the calre suggested that it was the prodaction of the
ordinary country mill, and probably the expression of the
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oil took place at a Tow tewperature. The cuzyme respon-
sible for the liberation of the prussic acid from ihe cyano-
genetic glreoside therefore remained nndestroved.

- The Following assistance was vendered to  other
SBeetions - -

Myeological Sentivi. Sevenleen samples of copper

. sulphate solutions were analysed in order to
determine the loss of copper sulphate during the
steeping of jute seett.  Two samples of soily and
three of fungicides were also examined.

Entomologionl Scetion,  Twelve samples of soil and
three of cavbon hisulphide were reported upon.

Agpricudtirad Seetion. Forty-oue smnples of sugarcane:
sndd thirteen manures were analysed.

Indigo Research Seetion. 3% soils and four samples
of manure were reporied upon.

fleieral,  In compliance witl the generally expressed
wish of members of the Pusy stadl the soils and
subsoils of the permanent manurial sxperi-
mental plots were carefully sampled and the
variations i composition determined.  TFhese
sunples have nob been inclndeld in the list given
ahwve,

VI. METHODS OF ANALYSTA,

The investigation upon the value of Tver’s moethold of
imating available phosphovie acid when applied o
. enlenreous soils was referred to in Jast yem's veport, and the
conchusions therein Formulated have been conlimed.  The
problem of finding a smitable basis for the interpretation of
the values obtainest, or. alternatively, of evolving a new
busis of comparizon, has been merged fn the wider investigs
Lion regarvding the retentiou of phesphates iu soils, and will
he considerad in thal category.

. " o)

Avising nut of the vevowmendations of the Chemists’
Meeting 1 eritical stndy of the vavious methnds of deter-
mining mitrogen in fertilizers has been undertaken.




B EENTLING BT FOLTE OF LTI AGRICUNTURAL BERRARCH

1L Mok 0F ACTION OF SUPERPITCSETHATE N CALOAREOUS
AXD KON-CALCAREQGRE SOTLS.

Tn contizuation of the vestipation, reported Jast year,
dealing with the veactions Letween mong- and di-calvie
phosphates and ealeinm carbenate, attention has been
directed to the retention of P,0, in calcareous and non-
caleareaus soils, Pusa and Walanpur soils being taken as
the tospective types.  Formerly the phenomenun of reten-
i by seils was explained as solely due to the formation
ol cousparatively Insofuble phosphates, but I later yenrs
the (endener lias heen to ascribe 1t largely to adsorpion.
Tu visw of the [cts that Pusu seil contains a very large
preportion of CaCQ,, and that ihe meno- and di-calele
phosphntes veact with this substance, it scemed probable
- even if the laws of adsorption wers the deternining
factor dn pon-caleareons soile- that retention would bs
wainly dne to chemicad combiuntions in calearveous soils.
i oudes Latest this definiie gquantitios of tle iviewi’s

a delwibe volume of solnticis of snjee
phosplings of varving conceadrations, aad the distribotion
ef the 10, O Betwenin the anlvent and Lhe sol] deternined. On
g the T thing of Lhese aslies auninst wich ofher
fouaed that, fe the cose of the uot caiouioois s,
thov day apon a steaight line, which iy the crvitevien for
warption,  In the case of the ealeaveous soil the points
lay along 2 sinucus curve; consequentiy adsorption is the
teferining factor in non-calearveons soils but ot In cal-
taveons soils. )

A Hay sertes of determinntions with slutions of di-
and  fri-sodiom  plosphates  showed that  adsorption
nceurred in both ealeareons and non-ealeareous sofls, and
consequentty the conclusion to be drawn is thal the veten-

- tion of snperphosphate in the former type of soils is one
of chemical combination.

A variation of these experiments was made by allowing
one kilo of seil to remain in contact for ope week, without
shaking. with 450 ce. of solutions of varving coneentr-
tioms of superphosphate, and then deteriiving the distriln-

L
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tion ol the 17,0, between the solveut and the soil.  1Tnder
these conditions the results obtained with hoth types of
soll were aloewt identical. This 1s explained by the fact
that the Kallanpur soil comtains a snall proportion of
CaCO, and as the proportion of soil talien was Jarge there
was suflicient {aC0, present to combine with the quanti-
tigs of 1,0, taken, II rar therefore be accepted that even
small qua.utltles of CaCO, ean, under eertain comhuonq,
entirely wask retention thmuch adsorption,

The conchisian arising ol uf ihese cxperiments is tha € tho
distribution, threnghout the mass of the seil and immediate
subzoil, of the PO, contained in a dressing of superphos-
Pate applied to the type sobls would be of a very diflerent
orider in each case.  To Lest this conclusion a delinite anannt
of 1,0, dissnlved inow koown volnme of waier was allowed
Loy pevoolate through a coluran of soid of 209 depilt contained
in o glhuss tabe. When pereolation had ceazed the tuhe of
sdl was cut Inko wo inel soctions and the amoung of 1,0,
retnined  in o oench section defermined. An approximate
determunation of the 20, held in selntion i each seclion
miud the 7,0, vetasued by the eoil was also made.

Fr the ense of the Raiianpue soil the pereolate contained
very appreciable guartiiles of I,0,, aml the wmovnt held
by the soil varied from 12 per ceni. of the origimal amouut
taken in the frst layer of soll to 2% per cent. 1n the lowest.
The total amount of 17,0, {suluble aud in solution) retained
by any one section was in accordance with couditions
deinnuded by adserpbion,

The diaviberion throngh the eolema af
ttaliv distinel, No 22,G,0 o ondy trpees, woire chinlied in
the porealates, and # .ol the oviginal amourt taken
wa sinml 10 oan insolulds condition an the flirst twe
incles and T4 per cent. in the fizst {our, whitst practicadly
no P,0, penetrated to a greater depth than 12 inches. Tt
is also noteworthy that the amount of B0, preseut in solu-
tion in the Puosa soil wis very vl less than the preoant
preseit in Lhe corvesponding section of Kalianpur sofl,

The additien of 5 per cene. CaCl0, to the Kalianpur soil
brought alout & distribution aualogous to that obtained in

1 was
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the Pusa soil, thus demonstrating the fact that this sub-
stance is the responsible agent of retention in the Iatter.

The general conclusions arising out of this investi g tion
ate (¢} that the vetention of P,0, in calearenus soils is 2
different phenomenon o that of non-calenrenus shils, (0
that the zange over whicll applications of superphosphate
are effective i wide in the cuse of non-taleareous soils bul
very vestricted in the case of caleaveous soils, and (¢} that
the prineiples underlying the employment of superphos-
phate in non-caleareous soils or soils of low CuCO, contenl
are not applitable Lo calcareous soils, and that the condi-
tions for effective phasphatic manniing in the latter require
further close study.

NITL THE WINDROWING OF sUGARCANE.

An Assistanl was deputed to work st the Tarnab Farm,
North-West Trontier Province, from December, 1915, to
March, 1839, and during this perisi made numerous tests
in order to follnw the couvse of the changes taking place in
the cane.

The scheme of experiment was as follovws :—The sugar-
cane iren was divided into three portions, the fivst of which
was sampled and analysed ou 18th December, HHE, and
immeciately windrowed,  The second portion was sangiled.
analysed and windrowed on Januwary 10th, snd the ve-
mainder ou Fehruary 3vd. Iu was poesible, therefors, to
Institute comparisons between calies windrowed early and
late, und at the same time by drawing representative
samples the character of the changes which scewrred in the
witulrowerl cane could be determined ab any time.

A sludy of the analytiea] data obtained showed that the
total solids, as measured by Brix, increase duving the period
of storage, so that the juice heuomes more and more con-
cenbrated as time goes on. At the same time the jercentage
of hoth glurose and sucrnse inercases, so that the juice of
a windrowed cane containg a larger proportion of these
constituents than does the original ecane. On the oiher
hand, the ghucose ratio widens, and thers is also a slight
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inerease in the proportion of ~solids not sugar,” so that a
falling off v the gquality of the juice is io be expected,
That this is so s shown by the change in the co-efficient of
puarity, bul this is not s0 great as might he expected, and
tn fact, owing to the increwsed concentration of the juice
the variations in the percentage of crystallizable sugar ars
practieally mil.  Consequently the process of windrowing
does not lead to any apprecialle decrease in the amount of
sugar ohtainalde from egual weights of juice.

It does not follow fram the above, however, that there
15 no loss of suerose and sngar so far as the wop is con-
cerned, and thiz point can only be determined by carefnl
weighments of the samples drawn and of the julce ex-
pressed.  Such measurements were taken at each stage and
the weights of snerose, plucose, ete., calenlated to the
basis of 1,000 b, cane when windrowed. The results
ebtained were remavkably concordant.

The wmount of sucroge present in the cene windrowed
on December 14th increased rapidly up to January 1st, and
then remained practically constant until the first week in
Februnry nfler which there is o rapid decreaze. The cune
witdrowed on January 10th showed a similar inerease av
livst and again deterioration set in after the first week of
TFebruary, whereas the cane windrvowed on Februavy Svd
showed maly o continuons decrease.  Bimilar fuciuations
aevnrreld with the welght of cane, weight of juice expressed,
am] ave particularly well brought cut tn the case ol crystal-
lizable sugar.  The weight of glovose, oo the oiber hand,
tends to increase wuiformby.

AR these comparisons show thal cane can b stored by
windrowing for some time, but thal after o certain time
lias ebapsed deteviovation seis in.. The date at which this
first oreurs ig the same whether the cane be windrawed late
or early in the season, and eonsequently wonkd appear to be
determined by faviors which vie either of a biolagical nature
vennectsd with the cane or o g seasonal one which affects
all caves i a similar degree. Tt niy, however, be pointod
ot that cones windeowed in December, 1417, showed no
sign of deferivration four wonths afrerwards, which
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supports the theory that the determining factor is a seasonal
one. This factor is cne not easy ot determination unless
obgervations are extended over a series of seasoms, bol o
comparizon of the weather records for Deshawar for tlwe
seasons of Decerber to Mareh, 101715 and 19R-14, shows
that the average temperalures were somewhat bigher in
she earlier seasor than in the later, and this would appear
to throw out of court any question of temperature as being
the real determining canse, although thiz is probably an
fwportant seeondary facter, One comparison, however, is
vory significant and that is the dade on which Leavy rinfall
was fivst experienced,  Tn 1918 no rain of any meaning fell

Cupntil the Grst weelr 1n March, snd the caunes showed no
detoriopation up to that time. © Analyse: made later showed
the cane to be inferior. During 1919 a henvy downfall
oveutred about the fivst of Fehruary Jobowed several
later by another heavy fall, and it is renwrkabie that thi
period marks the point st which rapdd detericration sets b
Thug durmg both vears v fabling off in e gualily of Lie
vane was fivss noticed duringthe perind immedintely follow-
ing heavy rainfall, and this may consequently hs |rovi-
sienally selecled as the seasenal faeinr wlhielr Jeternines the
length of the period during which cones mwy be safely
staredl by windrowing,

TN, Panoy aavURIAL EXPERTMENTH.

A reference was made in last vear's report to cortalu
prelinduaiy menurial experiments with paddy which wore
instituted in order to detevinine whether or nol ghe
be snccessfully carried oot wuler Tusa condivieis,  Na
insuperable difficuliies were expericuced but, as the sequel
showed, it was an unfortunate dircamsiance thal Jong-date
South Indian paddies were selected.  Tle paddy arew in s
sattsactory manner but, although planted very eavly in tle
year, no fowering ocenrred vntil the cold westher had well
sef in, and &3 a consequenco the seed formation was excecd-
ingly poor and of no practical value for parposes of com-
parisan. The vegetative yields were, howover, satisfactory
and may he utilized for this purpose,

v onald
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Another noticeable feature was the fact that in a few
tsolated pote {ahout § per cent. of the total} a very abnormal
growth took place, vavying from 200 to 500 per cent.
incrense over the check pots in their particular series.
Tlese abnormalitics occurred in pots containing gresn
mgnure ouly, as well as in pots to which only ammeninm
sulphate had been added, and as the analysiz of the soil
gave uo clie it 3s difficult £o ascribe the vesult to any parti-
codar canse. T believe that other olficers of the department
liave liad a similar experience.

Eliminating these abnormal pots s Falir comparvison can
be drawn.,  The underlying object of the experiment was
to test the conclusion previouwsly arrvived at that green
wanures in relation o paddy caltivation wainly act in an
indirect mannet, aund that their maximum effect would be
experienced when tliey are enplosed in conjunction with
divect manares. Nitrogen 1o the forw of ammoniom sut-
[hate wus taken as the variable mineral manure, and tt was
added in such guantity that each series contained nitrogen
ai the rate of 0, 20, 40, 80 and 160 . per acre a3 the case
might be.  To half the pots green manure was added at the
uniform rate of 10,000 lb. per acre, so that a comparison of
tha effect of this quanticy used fn conjunction with inerens-
ing amounts of nitvogen cogld be determined,  The nverage
restlts were s follows, e crop values being given in
STATINES (—
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Ae this is a preliminary experiment, and iz ow being
repeated under mnore stringent conditions, it is only neces-
=ary to peint out that the incremeut due to the gieen manunte
tends to increase as the cropping dus to nitrogen alohe
increases, thus giving some confirmation to the conclu-
sions deduced {rom previons investigations,

A serles of experimental pots have been laid down with
the chject of determining the comparative values to be
gscribied to the divect and indirect action of green manures.

X. MiscELLANTOUS,

At my request, my First Assistant repeated the lubora-
tory esperiments on which a portion of Meuwir, Vol 1T,
No. 3, Botanieal Series, “ Note on a toxic substance
excreted by the roots of plants” was hased, using an
artificiad nutrient solution in place of the well water used
by the anthor, DBriefly, the method of experiment wis Lo
grow a larse number of wheat, wrkar (Cojanns indiens)
and gram seedlings in the solution for u certain period of
time, and then to allow the solulion to cvaporate spow-
tanconsly to onethivd of its original bulk. A *Dblank ”
coneentrated solution was also prepared by the ciaporagion
of a solation in which o seedlings bad heen zvown. It
was foond that the seedlings grown in thiz concenlrated
solution thrive nueh belter than these yrown in the
“blank,” thus offering no support to the theory ol towie
xprekion,

Bamples of tohacce from experimental plots receiving
diflorent manurial treatnent were examined for tatal ash,
potash, chlorive, amido-nitragen and proteid content, and it
was found that, with the exception of chinrine, thesa valnes
hove no relotion to the treatment received., Teated for their
hurring value by Toth's method it was observed that tobuceo
manured with caltpetre burnt well but quickly. that with
saperphosphate treatment was much inferior. A combina-
tion of these manures produced o tohaceo which barnt
fairly well and not teo quielly.

[ ]
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XTI. ProcramMT OF WoRK For 1619-20.
Major subjects,

1. Continnation of the investigations inty the amount
and nature of rainage water from fallow and cropped
land.

2. Pot-culture expernnests with paddy to delermine
fu} the velationship hetween the rate of drainage and crop
produetion, () the direet manurial value of the nitregen In
green wanures, and (z) the value of green manvres when
ased in conjunction with nitrogenous mineral manures
other than nitrates,

3. The made of action nf phosphatic manures in calcare-
nas and nov-caleareous solls.

+. A labovarery stady of the chianges oceurring in
windvowed caie.

Minor sabjects.
1. Checking the aceuravy of cortain weihods of analysis
m o comfirmation to the genera] schome drawn up at the
Meeting of Agricultural Chemists,
2. A study of the conditions gove

ung the formation of
black alkadl In soils imieated by

calesreons water,

XTI PUBLICATION.

sou, WL 1T, - Liepend v Agrtenliuza] Chemises, THV-18,
for Ale Lenrd of Helemific Salvies,

il
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REPORT OF THE IMPERIAL ECONOMIC
BOTANISTE.

& Howann, CLE, ML axn in T O Howanen Ko
1. INTRODUCTION.

The Imperial Eeonomie Potanist held charge of whe
Section during the year ending June 30th, 1918, with the
axception of six weoks from Outober 22nd, 191R, which
were spemt on privilege leave in Tudi. During this
}_}erm" the Becond Assistant, Maulvl Abdar Rohman Khan
was in chavgs of corrent duties ab Pusa.

The work of the stall continues to ho satisfaclory.  The
Second Assisiant has made himself very useful i conrev-
tion with the improvement of the Botanical Avea and if
the sxperimental work i Cemntral Indin und at Pusa
. Chowdhry Ram Dhan %ingh B.8e, Thigd Assistant, ha:
worhed weH at the experiments in progress on indipy. This
Asgistant, on the recommendation of the SBectiou, lws Deen
grantea by the Government of India a stipend of £160 o
year for three vears with a free pussage both ways to ennhle
him to read for an Honours dagres iy Natural Seience a
Cumbridge Univaraity, Babu ILth' Ram, Tourth -
ant, continues to do useful work in conneciinan with the
vegetable-drying experiments al Quetta awd with e
tohacoo-breeding experiments at Pr

The diffienlties in connection with :
by vail. veferred to in the lust veport, increasad (--._mmdm'el.l n]j.f'
during the year. In consequence of the continl of wheat
which was rendersd necessavy by the shortame of ampplies
in Yniia, the facilities granted last vear by the Central
Transport and Foodstufis Board lapwed when that hady
ceased to exist. The system of prioriky cortiticates in
foree worked fairly well till the end of April when all
nipvement of goods had to he restricted due to the exigen-
cies of the military sitnation on the North-West Frontier.
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A consignmert of 8,000 mds. of Pusa 4, purchased for the
Gwalior State to replace the country orop at carinin centres
in the famine-stricken aveas of the Blate, nnfortunately
wag only partially cleared by the railway before all civil
transport hecane jwupossible. A very favouralle oppor-
tupity for starting & new cendve of disteibution on the large
seale with this wheat conld thevefore not hs frlly utilized.
As the wheat could not be stoved it had to be sold for local
comsmmption before the raing set in. As sopn as the
Roction possesses creater facilities, sach diffienliies can be
sarmounted by the simple device of storage in bulk and by
the accumulation of large reserves which cun be velensed as
gecasion demands.
1. WrEsT.

Need digtribution iv Indie.  In the previous veport, a
detwiled neeonnt was given of the progress made and of
the means adopted i the substiution of the comndry wheats
hy Pusa 12 and Pusa 4. This work 1s heing vigorously pro-
secited and many vew centres of distribution, including
the Chin Hills in Burma and many of the Indian States,
fve arisen in varions parts of the country.  As wsual, the
smount of botanieally pure seed available for starting these
cenlres proved inadequats and little or no restocking of old
unes was possible during the year, The area under Pusa
12 and Pusa 4 during the season of 1918-19 was estimated
at half a million aeres. The increased value ol the crop,
jadged by nuwmerous crop-ontting experiments, is at least
Afteen rupees an acre so that the antmal dividend o this
portion of the work of the Bection has already reached
seventy-five lakhs of vupees (£500,000 sterling) and is
rapidly increasing. As one year is ioo short a period to
justify the time and troublo to all concerned in preparing
a fresh swmmary of the position of theze seed distribution
schemes, progress will be recorded in the pext report and
in future in alternafe vears. In the present paper, the
space 30 saved will be devoted to an account of some other
aspects of these whest Tnvestigations which have now
reached the stage when they can usefully be discussed.
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One very interesting example of a Pusa 12 replacement
scheme entirely Ly menns of unofficial agency should, how-
ever, he mentioned. Thix is the seed distribmtion scheme
in the SBmla IHN teacts in which Mr. H. E. J. Peake, the
preprietor of the Khaltvo Fruit Orehards, and Sardur
Narain ¥ingh, Chief Becvetary of the Sivmeor State. lave
interested themsclves, In spite of the dvought which last
soasen roined many of the fields svwn with the ordinary
crep, Pusa 12 did well. The number of villages orowing
this wheat rose from three to vight and the aren increased
nearlv ssvenfold. From small beginnings, a large bull of
seed has now heen obtained wlich will Facilitate the
extended operations in progress.  The aim is to establish
a large continnous block ol this variety in Sirmoor.

Intensive whent cultication. As pointed ont in the
last repore, the substitution of the couwntry cvop by an
improved varviely is only the fimst step in ratsing wheai
production in Imlia to o higher Jevel The increased
yields so obtained and the higher price per mannd real-
izod for the produce, are important means ot establishing
confidence and of setting up barmonious working relativns
between the Agrieabtnrad Teparviinent and the cultivators,
The work of systematic substitution corresponds theretory
to the dnties of the advance guard of an army. The next
step Is the demonstratics ol the extraordinary rvesponse
of superior types like Tusx 12 and Dusa 4 to improved soil
conditions. It Is Liere thaf the Agrienloral Depavtinent.
will enconnter its greatost diffenltios and where it will
eventually uchieve its most striking triwmphs  Briefly
stated, the problem s the vemoval, in advance, of the fac-
tors which mow limit production. A beginning  has
already heen made in the divection wdicated amd results
ave beginning to appear. At Shabjabanpar in the United
Provinees, Clarke has obtained 865 maunds of Pusa 12 te
the acre, after sugarcane, in a year which was not parti-
cularly favourable. At Indore, om the hlack soils of the
Malwa plateau, Coventey has obtained, on a plot of Pnsa
4, 1'38 acres in avea, sown on December 15th, 4 vield of 35



INBTITUTE, PUSS, FOR 141616 140

maunds of grain to the acre. In Bihar, Justin Finch, on
an area of over 10 bighas, has obtained, under estate comdi-
tions at Mapgalgarh, the vecord yield of 402 maunds of
Pusa 4 o the acre, These figures indicate the potentiali-
Lies of the w0ils of India and what can be done by the
simple process of raising the content of organtc matier
und of increasing the internal surface of the pore spaces
on which the wheit roots feed,

FPuse whent in other poumiries. In previons years,
small samples of Pusa wheats bave been sent by post to
correspondents in various parts of the world either for use
in plapt-breading investigations or for direct trizl. Im
many case: these samples have been worked up into large
slocks and the wheats are now coming into peneral eulti-
vation. In New South Wales, Pusa wheats regularly tuke
prizez at the Royal Agricultural Bhow at Sydney and last
year figured in the official account of the exhibits of the
Easter Slow published in the A grieultural Gazette of New
Somth Wales of August, 1915, In West Aastralia, Pusa 4
bas vielded over 30 buskels to the acre under field con-
ditions and is considered there to be a rust-proof variety.
I Urands, Pusa wheats have been acclimatized and ave
heing distributed by the Agricultural Depariment chiefly
to Furopean planters.  In South Africs, Pusa 4 and Pusa
12 find & place in the list of varieties cultivated in the Union
which was recently drawn np by the Agricultural Depart-
ment. In Nigeris, extensive trials of Pusa 12 and Pusp 4
ave in progress in the highlands of Seketo, Kano and
Dornn,  Several smull samples have recently been askod
for from Canada, the United States, Brazil, the bighlands
of Java and the Soudan,

Water suring in wheat growing.  During the year, the
investigalions on the water requirements of the wheat erop
which have been in progress since 1912 have been summed]
up in the new edition of Quetta Bulletin No, 4—Tke saving



of irvigution water in wheat gr‘owiﬂg—the‘ first edition of
which appeared at the end of 1915 and ‘whmh has been out
of print for some time. Al first, these investigations were
confined to the Quetta valley but during the Iast three years
they have heen extended to the important wheat growing
tracts of North-West India. The resufts obtained are so
definite and Lhe direction in which wheat preduction in
these areas van be improved is so clearly indicated, that it
appears Jesirable to take this opportiunity of smaming up
the present position of these investigations.

The Quetta experiments fall into two slages. It was
first, fonnd that, on roughly leveiled land, a erop of from
15 to 26 maunds of grain o the acre could Le wrown on one
irrigation, applied belore sowing, provided care was taken
ta obtain a good tilth and to break up vain cmsts diving
the winter and sprine by means of the lever hareow.  This
is considerably more than the yields obbained by the znmin-
dars an similar land with six ov seven imfgations,  Tn Lhe
second stage, » further inerease in the duty of walce was
senred.  This was abiained hy earenlly mding the Tand'
and by the employment of & leguminous rotation. In
1916-19, on land carefully gradedl and afrer o swwmer
fallow preceded by a eold weatlier exop of clover, o vield of
32 mds. 27 seers (2,686 Th) of grain and 57 mds, 13 seers
{4715 Ih.) of straw was obtained on an yeve plot oz the pre-
liminary watering enly. The land was ievigated hefora
sowing on October 12th and enltivated fightly wilh the
spring tine enltivator followed by the beam on Octoler 16t
as soon as ever the surface was «ry enough for thig pLLe-
pose.  Under the thin mulch so produced, the soil dried
slowly and yielded & perfect tilih when it was ploughed
with iron ploughs on Qctober 19th. DBefore ploughing, the

 "The details reluing o the method of leveldng adopled and Lo bhe sysum of
Irrigation for alipvial enils worked oot ab Quella aes desteiied o GQaeda Rulletin
Mo, Gte sevigation of alwaial solpublished i 1916,

+
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soed was scatterod broadosst on the surface and after the
whole ares was ploughed once, the beam was run over the
land both ways. Besides the eaving in caftle power, this
method of combined tilth production and sesd covering, by
means of the iron plough, involves the minimum loss of
woisture.  Afterwards, vain crusts were broken by the
" harrow seven times, tho last operation taking place on
April 15th, 1019, EZide by side, abont three acres of
stmilar land which was only vonghly levelied and which
had not borne a claver crop wore treated in the same way.
The vield in this case was much towar—10 mds. 81 seers
{1.625 1h.) of grain and 33 mds, 15 seets {2,745 1b.} of straw
to the acre.

In 1918, a beginning was made in the applicativn of
the methods worked ont at Quetta to the conditions of
North-West India.  The first vesults were obtained in 1917
on the estates of Rai Bahadur Ganga Ram, C.IE., M.V.0,
and Rai Bahadur Sewak Ram at Gangapur and Haripmre
in the Lyallpur District and at the seed farm at SBargodha
in the Jhelum Ceolouy. The preliminary irrigation gave
newrly ten wanmds of wheat to the acve, one additional
watering after sowing yielded a little over sixteen while
three irrigations reduced the yield appreciably, At
Mirpurkbas in Sind, where the texture of the soil s finer
than hat of the Canal Colonies of tho Punjab, Main
obtained still better resulte.  After a deeply cultivated hot
weather fallow and a donble irrigation in the latter hudf of
October, pissl wheat on stiff working soils gave over 19 mds,
{1,533 In) to the acre.  Oun gimilar land which received in
addition one irvigation in January the yield was 232 mds,
{L,804 I} per acre. Under the tocal Sindhi methods, four
ov 1ore waterings would have been applied to the standing
crap.  Other comparative results obtained the same year in
the manner described above arve summarized in Table T,

P ain, T W, dgriewtheral Fowceed of Tedia, wol. XIRI, 1818, | 663



52 SCIENTIFIC REPOLTE GF THE AGRICELTURAL RESEALCH
Tapre I.
Water suving resulls obtetied at Mirpurlhas, I1076-17.
|

i | WIELD OF GEALY 1% Lt BER
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i
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AVERAGE | 1071

Tt will be seen that taking all the resuits in this table
together, the extra watering, on the aversge, not ovly yu-
duved no tesult but slightly depressed the yield. Taking
the results on the light, irec-working seils only, the aver-
age vield on the preliminary watering comes to 1,533 |k
per acre while that with the extea January ivvigation is
only 1,353 lb per acre. Thuns on a scil with zood fextiere,
the second frrigation depressed the yield by no less than
152 1b. per acre.

The mest steiking results on waler saving o tar
obtained in the plains of North-West Inilia were socurid
by Clarke at the 3ugar Experiment Station al Shahjahan-
pur an T9L9 after the poor mousoon of 1018 (Plate V),
The rainfall of June, July and August amounted to 219
inches aud there was practically no rain during September
and October. The wheat (Pusa 12} was sown on nafural
moisture in Oetober and was ivrigated onee only in Novern.
ber. The cold weather rainfall was 263 inches all
which was received in January, 1919, - The yields obiainad

]
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are given in Fable IT. The sample of grain was a very
fine one with the uniforn texture which millers so much
appreciate.

‘Tavie IE

Yields ohivined with Pusa 32 at Shaljehanpur with one irrigotion..

nNs-14,
| i
o : [ Toteladedd §op
Erovigug erup _\rn inaeeeal of gray g p AACH pur dera
renmds in maumly
[ !
Sngarraad in teenclios ! 4 124 i
Sugeromie waatly e the ety o litile in H
trnches : T4 : fis i) Al
; ————
Total | L] i 337 Avegair 53l

Taking all these results together, two prineiples stand
ont clearly. In the first place, it is evident that a fair
wheat erop in Novth-West India can be oblained nhnder
ordinary conditions and on ordinary band by means of the
preliminary jrvigation only. In the second place, if the
lexture of the soil hias been improved and if the surface
Lo been properly graded {1s was the case in tho Quetta
and Shahjshanpur experiments of 191%-19) the duty of
waler is very greatly incrensed and extremcly heavy crops
are possible with & comparalively small velume of irriga-
tion water. Turther waterings in these two exporiments
wonld have prodoced no usefnd result as ihie grain in both
cases was well filled and the yield had already reached the
Limits imposed by the standing power of the varicties
grown,  The establishment of these two principles leaves
no douht as to the main divection of improvement in wheat
production in North-West India. A porfion of the wheat
and gram grown should be raised on the preliminavy irri-
eution only supplemented by the winter rains or at the
most by one additional watering,  The water thus set free
shodd be used for the production of legwminous fodder
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crops like lucerne, senji (Melilotuy indica), berseamn and
shattel (Trifolium rvesupinatum). Most of these can b
made into excellent hay and can be haled, either seprately
or mixed with an equal wmonnt of Dhawss, for transpord
purposes.  For some years past, trials of these fodders Lave
been carried out in the Fourth Dhvision at Quetia, the
results of which prove that by their mse the weight of
animal food careied by an Ay on active sereice cun ho
reduced by at least ome-thivd with souwe reduction iu cost.
Similar advaniages would be obtained in ordinary rond
transport. The general improvement in the orgenizition
of the local fodder supplies would go Lar to solve the cattle
and mill preblems and wonld also invrease the sapply of
manure. A Jarge nuclens of deied legnminons fodder mn
North-West India would alse be an advantage in time of
farnine when one of the problems is to rail into the nllected
areas suflicient forage to save the lives of the eattle.  These
leguminons fodders give the best vield if the land iy well
manured.  If, thevefore, the zamiwdar were 1o puat up to a’
fifth of his land iato these fodders every year and were to
concentrate lis supply of mannre e this area, this valuable
rotation would rapidly improve the textnre of the sofl
This in turn would inerease the yield of wheat and wonld
also raise the duty of water. A great Tmpetns will be
given to this work when the Army take up legueminous
fodders for tranzport work on similar lines to those vecontly
adopted in Egypt where abont 150,600 tons of herseem hay
were baled fur the use of the Armics of Palestine and
Salonika,

The breeding of rust-resistant varietics.  An mporiant
stage in the hrceding of rost-vesistant wheats tor Tndia
Ling been reached. This work was staried in 1910 at Chim-
bridge where a number of Indian pure Hupes were sown as
spring wheats and crossed with some of Professor Biffen’s
new rust-resistant hybride. Trem the crossos so oblained
many new formg have heen fived at Pusa, which are charae-
terized by strong straw, mst resistance, good standing
power and heavy yield. These are now being tested on a
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field scale and are yielding very promising results. Tf-
fortunately some of the Pusa 6 crosses have mherited one
defect, namely, their inability o hold their grain for a long
period in a dry season. To remove this they have been
re-crossed with short-strawed, rust-resistant Indian types
of high grain quality which hold their grain well. From
the crosses so obtained (¢ fs expocled that ideal types suit-
able for the damper wheat-growing areas of Tndia will be
obtained. It mmst be remenbered that ruest-resistance by
itself iz of little ecomomic value. Tt iz only when this
charactor i3 combined with a large nnmber of others that
it hecores of use tn the conutry. If the wheat rust pro-
Blem, as is sometimes thonght, eonsisted only in the lsela-
tion of rust-resistont types this portion of tho wheat inves-
tigations at Pust would joug since have been completed.
Tho problewn hefore the 'plant breeder, however, 18 much
more difficult than tlis.

Freinds of pew Puse wheats. The trials, on a field scale,
of some of the new sevies of Pusn wheats which were begun
in A917-18 have been continned during the last year. Those
at Kalianpor aml Cawnpore were carried out by Mr. B. C.
Duart while the Posa tests were made in {he Botanica? Area.
The vesudts nre given in Table 111
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Tricls of new Puse wheats of Pose, Cawnpare eout Kaliangnr,
IOTE- 10 meomil.
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The trials are heing repeated as the season of 191510 m
the Doeed was abnormal.  The moosoon was o fathue at
Cawnpore wlile hot winds during the vipening period
lowered the yield of the later kinds very considerably.

IiI. TwDico.

In last year's repord, a somewhat detailed aceoaut
was given of the work in progress on Java indign. This
dealt with a study of the conditions necessary for growth
and for seed formation, of the factors of impertancn in
root development and of the principles underlying nuprove-
ment by selection. These mvesiipations arve being con-
tinued aud extended. Duving the past yewr, & munber of
interesting resulis have been obtained many of which heay
ol the practical aspects of the indostry.

Indigo wilt. One of the difficnltics encountered in the
caltivation of Java indige in Bihar is o coudition knewn
as wilt.  Adter the middle of the monsoon, it aften Lappens
that the Java plant censes to thrive, growt) slows down,
the foliage changes colour and afterwards becomes pro-
groseively veduced in ameunt. This is followed by Lhe
gradual death of the plani.  Associated with the wilted
condition during this period is extensive destruction of tha
fine roots and modules. As there appeared to be o comnee-
tion between the rise of the subsoil water in Bihar {Plata
VI and the development of wilt, & sevies of Iysimeter ex-
perimems was carricd ouz in 1918 in order to Jotermine
whether or not there is any relation between wy berlogging
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from helowe and the appearance of this trouble. The ysi-
meters conglsted of cemented tanks, - of an acre in area,
buils above the ground level and provided with deainage
openings which could be closed or opened at will. Two
series of three lysimeters were constructed. Oue sel was
filled with soi! from the Raliaupur farm vear Cawnpore,
the other with light Pusa soil. The Kalianpur soil is
exceedingly rich in available phosphate (0-31% per cent.)
while Pusy soil, when analysed by Dyer's method, gives
very low figures for available phosphate ((+001 per cent.}.

The results obtuined were as follows :—

{1} In both Pusa and Kalianpur soil, the tndigo in the
lysimeters with free drainage escaped wilt.

(2} When the drainage openimgs were closed and
waterlogging from below took place, all tha
plants were wilted in hoth Kalianpur and Posa
aoil.

{3) The wilt in the Kalianpur soil (rick in available
phosphate) was much mors pronounced than in
I'usa soil (said to be low in available phosplate}.

(4} The growth in Kaellanpur seit was mooh slower

than in Pusa soil,

The stoppage of drainage bronght about an inter-
esting change in the root system of the Indigo
and canzed the Jaterals to run near the surface.
Roog dercelopment.  The systomatic examinabion of tho

voot. svstem of this crop thronghous the year, in varions

solls and under diflerent eonditions of growth, contipmes
by yield interesting results.  This work is still i progress
and is not likely to be completed for some time. Tha effect
of previcus waterlopging on sUf anil on the rool system is
veey marked. Five moutls after sowing, equal arveas on the
the waterlogged and control plots were taken and the
igights of the plants were mepsured.  On the waterlogged
plot, the average height of 200 plants was 104 em, on the
control the average height of an equal pumber of plants
wag 28-0 cm. When the voot systero of the plants on these
plots wus examined, it was found that the first effect of

-
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waterlogging was to resirict the roots to the upper layers
during the fivst few ruonths of growth and to change the
gonoral character of the root system. The develspment UE_'
the tap 100t is soon arvested and Jater in the season one of
ihe laterals after bonding takes its place. When the sub-
soil i3 Tuore porous, the eliect of waterlogeing before smeing
is less,

Seleetion. An important discovery has been made and
wtilized in the selection work in progress en Java indige.
Some Lime ago it was ohserved that it any set of Awgust
goven seed plants e cot hack during the early hot weathor,
there is a great rangs in the capacity of the individuals to
form mew growth. There is every gradation between
abupdant and rapid new growih and the developwent of
weak wilted branches.

Seed production. For the ffth year in suvcession, the
enntinnous Java indigo plol in the Botanien]l Avea yielded
a [ne crop of seed in spite of an unfvouralde season due’
to the heavy rains in Angust just afler sowing and to the
early cessation of the monsoon in September. This plot
has never reccived any artificial mauure nevertheless the
geed srop conlinues progressively o improve. A good crop
wis also chtained on a field Jent by the Dholi Estate.  In
this case also no gebificials were applied to the land and the
preseut is the third crop of iludigo sead which has Lren
raised during the last three vears.

In connection with these field resulis, the eflect, on the
growth and seed formation in this evop, of alierations in
the soif texlure was investigated by the wodified systein of
pot cultnre deseribed in o paper read at the Indian Science
Congress nt Lakore In this method, the seil conditinns
down fo a depth of two {eet cap be alterad by the addition
of such aerating materials as sand, hroken tiles and leal
mould or a combination of these substances. The sffect on
the growth and seed formation is given in Table IV where
the results are expressed in grammes in terms of 50 plants.

31; Ageiveltuiel Jouraal af Indio, Rpecial [adian Beisare Congrens Nupiler, 1975,
. B6.
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Tanie IV.

Fle effect of altered soil leatare on gro'wth and reed formation dn
Fave indigo.

S Lttt ey | st o o
Yeaves)
1. Sontrol {api] disluried) R . . . By a2
2o Hoil 12 end 1,2 . . . . . 127 T
3. il /104 potalerds 1,20 . . . . 115 02
F3 0 + patshards 3,50 . . . 14l 0z
5. ol 7710 3 porslirda 3710 . 13 59
6. Heil 4718 fpobterds 500 —leatmonld 3,10, o 611
TooHoll 5T definould 580 . . - a7 AT
S Mol 5710 - postshovds 2700 4 leafmgadd 3511 s 93
1 Hoil 610 |- potahends 110 | lesfmuuld 3715 715 5
10, Coatrol (sofl disturbed) . . . ! ) a2

An inspection of the Lable shows that while the substitn-
ticat ol bea to thirky o cont, of the sodl by potsherds mulbi-
plies the wield of sead three Limes, the effect of Tentmonld
with or without potsherds was nwuch greater. hus the
substitation of forty per cent. of the volumnes of the soil by
lenfmould (30 per cent.) aund poteherds (10 per ceni)
mersased  the production o sesd  twenby-oue  Limes
Another interesting feature was the cessation of growih in
length moall cases at the beginning of .Decembel quite
independently of the soil conditions or of the size of the
plnts.  This always ovonrs under field wonditions.  Far
lurpe yields of seed, large plants must be produced by the
beginnimy of Decombar and practically afl the seeds must
huve set by this time. Bearing in mind the small amount
of growth which is possible up to the beginning of October,
it i evident how rapld the developinent mnst be doring
October and November if crops of seed over ten maunds to

the acre are contemplated,
E
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The growth of fadigs. A large amount of carafnl
experimenta] work has been carried out on the conlitions
necessary for the -estublishment of the ordinary uvrep.
Sowing should he done early—if possible before the huthir
in the beginning of October—and the land should bo elean
fallowed and well cultivated beforehand. Tater sowings
are nothing like so sucessefnl.  As rvegards the soil condi-
tions necessary, the addition of moderate dressings of
arggnic mattet, applied in the hot weather or on the suely
raing, greatly assists in the establishmeut of the secdlings
and in the early growth of the crop.  Lf sown on very poot
land, it bas always been observed that Java indigo estab-
lishes with great difficulty and that numezous blank spaces
oeenr.  These results indicate the need of combined nitro-
gen for the early growth of this leguminons crop. This
was eonfirmed by the hehaviowr of indige on plota uniformly
manured with 15 maunds of oileake to the acre, a portion
of which was waterlogged for a month beforo the wrop was.
sown. It is known from previous experiemece of the Tusa
soil that waterlogging for a month during the late monsoon
iz sufficient to bring about extensive losses of combined
nitrogen throngh denitrification. On the waterlogged por-
tion of the plot, the indigo grew with great slowness at the
beginning compared witl the control and this dillerence
bas always been maintained through the hoi weather.
Thus the field results as well as those sectred by the modi-
fied system of pot culture, all point to the need of combined
nitrogen in establishing a good stand of Java indigo. On
the other hand, it is well known that heavy dressings of
substances like segth, oileake, and farmyard manure stimu-
late vepelative growth at the expense of indican formation,
& process which takes place best if the plant is grown on
Tand somewhat on the poor side. An interesting field of
investizgation is therefore indicated. It may ba found to
pay to stimulate the crop a littla by means of oxganic matter
£0 43 to establish it rapidly and strongly even if the yield
of indican per 100 maunds of green plant is thereby slightly
rednced.  The increased produce of indigs per acra might
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be found to pay. Buch o matter however cannot be zettled
by experiments on amall plots on account of the well known
difficulty in Bihar of obtaining even land to the depth 1nade
use of by tlis crop, awd of manafacturing small lots of
grecn plaut. Tt is a matter which will have to be decided
by general experience of work under estate comditions
Possibly the easieat and most economical method of testing
the point would be to mamre for the previous crop and to
raise the indigo on land in fair condition.

IV, DRAINAGE AND CROP PRODUCTION.

In the report of 19i7-18, the bearing of the soif aeration
factor on flood irrigation, as practised by the cultivators
in North-West India, was discussed. Tt was shown that
guccessinl irrigation invelves more than the mere applica-
tion of water and that the aim of the irrigator should be
the provision of water in such & manner gs to tnterfore as
little s poseible with the aeration of the soil. At the
meeting of the Indian Science Congress at Bombay early
this year, ancther aspect of soil aeration was dealt with,
namely, inadeguate drainage--a matter of particslar
importance in many parts of Indis. Over large areas
nourished by the wionsoon this factor bars progress. Ls
removal, howover, 1y a matter which often lies outside the
scope of the Apricultural Department and its mere con-
sideration invelves o multitude of other interests—those
of the cultivator, the landowner, the vevenue anthorities,
the enginesy and the saunitarian,

In the plains of India, defective drainage arizes during
the monsoon from two distinct couscs. In the first place,
when the soils are on tho still side, Ioeal acoumnlations of
rain water rvapidly lower the fertility, Tn the second
place, the suhsoil water often rises to such an extent at a
time when tho fow of the rivers iz impeded that little or
no general drainage is possible over large fracts of the
aliuyivan,

Surtace waterlogging has been found to affect growth
in two ways—hy the destruction of available nitrates and

el
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by o profound alteration in the physical fexture of the soil.
When the land dries after a long period of surface wator-
Jogging, it is difficult to obtain the ideal crutnb gtrocturs
and to provide sufficient room in the soil for voot develop-
ment. The clods do not readily Lreak down under the
beam and the soil is gummy to the feel, Colloidat sul-
stances appear to he formed under these anaerchic condi-
tipns which not only hinder the formation of a good tilth
It also prevent pereolation. It is quite vommen at Pust
alter a very heavy monisoon to find the pore-spaces near the
surfuce almost entirely filled with water for some consider-
able time after the level of the rivers aml of tha ground
water has begun to fall. The surizce soil does not seem
to be able to drain.  An improvement in the texturs ol
fows it the surface drainaze is improved st iy cases where
organic matier hus vecently been added o the soil. Tlie
gumny substances do not then scewt tu he lormed W any
great extent and the clods veadily break down, These
matters require exact and carelnl investigation and it s
difficalt to suggest a more prowistny field of work for the
aoil physicist in India,

The effect of the rise of the subsoil waler i preventing
drainage is well marked in North Bihiar alicr the nwnsoon
has set in,  The Row of the local vivers i soon cheeled by
the riee of the level of the Ganges. As o vesnli, the
rivers overflow and the low-lying aveas mo nnder witor
The rise in the level of the rivers is Followed by a vise in
the water-level of the wells. These wovemonls ol the
river-level und of the general ground-water wre ilustrated
in the enrves opposite {Plate ¥I) which represent the conddi-
ticn of the river at Pusa and of ohe of tho wells {about »
quarter of a mile distant from the river bavk) for ihe
years 1910, 1912, 1913 and 1914, It will be seon that the
curves of the grpund—water level vary according to the year.
In some years like 1912 and 1914, the ourve is even and no
great oscillations of level ncour.  In others, such s 1910

- and 1813, there are well.marked osolilations. These oscil
lations, from the plant’s point of view, are of the greatest
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Importance as o fall in the Tevel of the ground-water means
a strong downward pull and the tenporary resumption of
_drainage and of soil-aeration.  In interpreting field experi-
trents (herefore in the monsoon, the amount of drainage
which is possible may easily prove to be an important
factor. .

The effect of improved surface drainage on crop pro-
duction has lLeen found to be very considerable in the
Botanica]l Area at Pnsa. Not only is the oss of nitrates
by denitrification greatly rednced but geod drainage, com-
bived with the checking of erogion, has had the effect of
maintaining the fertility with a comparatively small
sxpendituve of organie mannre. The hehaviowr of twe
typical plots in the Hotanicul Aves brings out this point
clearly. In the case of plot 10," one and three-quartsr
acres in aren, a typical wheat soil of rather heavy texture,
the records show that during the last 15 years this field has
prodiced 13 heavy cereal and 2 good pulse evops while the
manurial treatment has consisted only of three green
manurings with saned (Crefalerie juncer) end a single
dressing of castor cake at the rate of 15 mds. per acre.
The preseut condition of the land shows that it has
impreved nnder the treatment. TIn 1919, yields of over 30
wnds. of wheat to the acre were prodaced in a scason which
Jid not faveur heavy crops.  Anofher plot, No. 1, of some-
what lghter land and about one aore in avea, Las given,
since 1905, 10 good crops of cereals, three of pulses and
two of indipo seed. The manuring for these 15 heavy
crops consisted of thres green mamnuvings, a total of 15
tons of farmyard manure per acre and a single dressing
of 10 mannds of oileake to the acre. The wheat crop of
the last yeur was over 29 mds. por acre, the highest so far
given by the area. Here again the land has increased
rather than decreased in [eviility. Similar experience
has been obtained at Quettn whers an area of land
about 3 acres in ares has been comtipnously eropped
with wheat without manute since 1812, The wheat is
raised on & single irrigation applied before sowing and
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after the crop is reaped, care is talen to plough up the
stabbles and to expose the soil to the sup and air during
the summer months, The yield in 1919 was just under 20
mds. per acre, the highest so fur obtained. Results such
as those quoted .zhcne indicate than allevial soils, 10
pmperl\- managed,- do not require large gquantitivs of
organic matter Lo keep up their tlehLm That such
yields con be obtained sb all indieates that nitrooen lixation
in ihese soils must be woch greater than is common]y sup-
posed.  Tihe resalts nht-ai:nerl in the Bolapical Avew al
Tusa and on the seed farms in tle Tnited Provinees olesdy
indicate that any fears of soil depletion in the plains of
India are groundless. Incveused rather tlian deereised
vields are Lo be expected as surface drainage s improved,
as erosion becomes checked, as the texture of the land ts
improved by the extended use of snitable leguminons
rotations and as the conditions necessiry fov nilrogen Axi-
sion are elucidated and applied.

V. THE SUN-DRYING OF VUGETANTES,

The work in progress at Quetta on the sun-drying of
vegetables has beeu extended cousiderably. Tewards the
end of last year (1813} this product was placed on the
market for the first time at Quetta and alse at Calestia,
About 1,500 liall-pound tins were preparad which foind a
ready sale. The demand at Quetta was extraovdinary.
The orders amonnted to abont 20,000 tins of whicl only
about five per cent. could be met.  The prineipal prirchasers
were the engineering parties enmaged on the Nushki Talen:
sion Railway and the varvious regiments opevating in
Mesopommw and Dersia.

An exhibit of Quetta sun-dried vegetables was arranged
ab the Meadical Conversazione at 1’arel held in conneclion
with the Bombay meeting of the Indian Science Congriss.
As usual, this attracted the attention of a large number ol
visitors. It abso.led to the establishment of an SEeTey 10
Bombay for the sale of the prodmet. The exhibit wus
afterwards shown at the Lucknow Flower Show,
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During the present. year (1919), the production of sun-
dried vegetables at Quetta hae heen incressed and seven
selling agencies in India, in addition Lo the one at Guetta,
have been stocked. The cost of production has been con-
siderably reduced and the work accelerated by the use of
power peeling and slicing machines imported from
Encland.  These have proved very successful and easy to
fHperate, ’

The preliminarvy results obtained on the anti-scorbutic
and anti-beri beri propertiss of sun-ivied vegetables ware
communicated by Captain Shorten, TM.E., Professor of
Physiolooy, Medical College, Calentta, to tho Medical Sec-
tion of the Indian Science Congress at Bembay. This
aspect of the work has since been considerably developed
and it is expected that the experiments will be completed
duving the present vear.

V1. Frurr pacminNg.

The sale of improved Teuit boxes to the trade at Quetis
continues to be satisfactory in epite of the delays on the
roilways vesulting from the military situation on the Fron-
tier in 1919 and 1819, It was expected that this cause
would be sufficient to put an end to ihe husiness for the
time being but the demand continues to increase and the
Boxes are sold off as fast as they can be prepared. One
engouraging featuve is the inereasing tendency on the part
of the dealers to purchase the well made strong crates
helding 24 punnets which are now retmned free of charge
from all stations in India to Quetta and Chaman and
wlhich can be nsed many times. These are sold for Bs. 5-8
ench and are taken vp readily. It js quite safe to say that
soven years ngo when this work was started, not a single
reburnable crate would have been beught Ty the dealers.
They luve sinee found by experience, however, that it pays
0 put money into better packing and to adopt a system by
which damage in Lransit is reduced to a minimum,
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V11 TOBACCO, FIBRES AND GRAM.

Tabaceo. The demand for seed of Type 28 continues
to in¢rease both for general coltivation and for cigaretto
purposes.  Tndents for abont 5,000 neres of mew culiiva-
tion were dealt with which has exhansted the whole ol Lhe
supply of seed. A nuuher of late indents have bean L
farred 1o 1020, An effort will he wade this yenr Lo grnw
a larger stock of selected seed.  In addition tor appive-
tigns for seed, a numnber of corvezpondents have asked [or

It was impossible to supply any of

samples of cured leaf.
ihose as all the lond available was used For producing secd.

Fibpes, In aldition to its suitability for India, the
improved type ol patre {Hibisens pannabinus 1.} lknown
as Fype 3, is doing well in nther commbries.  After the pro-
limingyy trials, the Apricultural Department. of the Union
of South Africs callod far five tons of seed of this varicty.
Ooly a hundred pounds could be spared and so Lhe uppor
tunity for introducing this Lyps ca 2 large suale fnto South
Africa was lost.

Gram. A comparative trial ut Pusa of some of Lhe
mcra proniising lypes of gram gase the following results - -

ihls Seers
Type 17 - . . . - LA A2 e aere
Type 18 . . . . . LR uT L .
Trpe & < N~ R
Tep @ . ... HEM L,
Tvpa 20 . . . . Sy AL

A considerable demand for seed of sowne of Lheso types
has avisen, o small portion only of which could he sutisliel.

V111, THE POLLINATION OF INDIAN OROPH,

A further paper dealing with the pollination of Indian
crops was prepared for publication during the year. In
this the following crops were congideved-- San ITE
{Crotalaria juncea L.), pigeon pea (Crajonus indicus 1..),
Java indigo (Indigofera arrecta Hochst.), Biuwdrana
indigo (Indigofera Sumgtrane Gaertn.), linseed {Linum
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usitatissimum L), taramira or duen (Eruca sativa L.), il
(Sesamum indicum L) niger (Guieotio abyssinice Cass.),
jute (Corchorus copsularis L. & C. olitorius L.) and roselle
(Hibiscus Sebdariffe L.).

Tn the case of the leguminous crops studied-—san hemp,
pimeon pea, Java and Sumatrana indigo-—it was found
that methods of pure line selection based on the isclation
of single plants are not likely to lead to any improvement.
Iy these plants, methods of mass selection, in which oross-
ing is parmitted within certain Hmits, are likely to be con-
siderably more snosessiul.

In Indiag linseed, natural crossing was found to be
greater than was expected from & study of previous ohser-
vations and of the mechanism of the Hower. In critical
work on this crop, it will be necessary to raise all seed
under net.

IX. ProorAMME AND PUBLICATIONS. _
Programme, 1919-g¢0. Tnvestigations will be continued .
on the following crops on the Jines indicated in the annual
reports and in the publications of the Section—vheat,
tobace, fibre plants, indigo, gram, oil seeds, fodder crops.
and fruit,
Publicotions. Thiricen papers were written during
the year of which the following havs already appeared ;—
1. mprovementy in the DPacking and Transport of Fruit in
Tndin, Fulietin 2, Frait Baperiment Station, Quette.
Think Ialition, 1919,
9, Tho savivy of frigadion water i wheat prawing.  Fulletin
4, Fruit Baperiment KieetTowr, Chuctte. Second Tdition,
1914,
3, teporl for 181713 o Feonomie Botany for the DBoard of
Eelentifie Advice.
4, Drainage  and  crop b]-gducfiﬂn in Indin. Agricelivrel
Jomernal uf India, gpecial Inding Seience Congress.
Nanber, 18919, p. 877, B
5. Phe agrieallural development, of Daluchistan, Hulletin 11,
Frarit Brperbment Steliam, Guettu, 10149,
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REPORT OF THYE IMPERIAL MYCOLOGIST.
{E. J. Burner, M., FLE)

1. (*HaRGE aND FSTABLISHWENT,

1 hetd charge of the Seclion until Sth July, when I pro-
ceeded tu the Federaled Mulay States on deputation Lo
advize ou some hailers connected with e local Agricul-
tral Department. e Shaw, Second [mperial Mycologist,
vfficiated [or me nulil ny retoen to [udia on Wb Novein-
ber. Thiring this period M Dastor, Tirst Assistant.
officiated as Secomib Imperin] Mycologist.

I was appeinted Joint Divector of the Agrienltial
Research [nstitute, Pusa, in addition to my owu doties,
with effect from 20th January.  Mr. Dastor was promotal
to the Twperial Service amd appointed Supernnmerary
Mycologist on 38th June, 1919,

I Traswzg,
LM Mitm, MBe, did a8 shori pericd of reseaveh
work, a3 a private stndent, up to 28th August, 1918, and
again joined for a eomplete course on 27th May, 1919
Pandit 5. D, Joeshi, B.8c., o private stuilent. Ix {nking the
Full errze From 126h Juhe, 1819,

IIL Alveoroorcan CONFERENCE.

The second conference of mycolngical workers in Thdin
wus held last Februavy, and was constitoted, woder the
orders of the Government, of India, as a sectional meeting
of the Board of Agricelture. Under these orders, which
wore 1ssued ws a result of the discossions at the Beavd of
Agrienlture meeting at Poona in 3917, it is intended to hold
stmilar meetings blemdally i those vears in which the
Liennial meetings of the full Board do not tale place. The
meeting was attended by practically all the mycologists jn
Indiz and lasted four days. A separate veport of the
Proceedings has heen issued.
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I¥. Diseases oF PLANTS.

(1) Ufra of rice. An account of the Inuvestigations on
this disease carried out sines the Bullelin published in 1913
wars insnied ag o Memolr early in 1918, This containg a
Forther stody of the Vle-histovy and activities of the rice
worln, Fylenchus angusius; an attompt to explain the sno-
mbivs in the hehoviowr of diffevent classes of enltivated
paddies 1o the disease, which werle noticed in the earlier
paper hut whicl remained a cowplete puzzle until the close
relution between atmospheric humidity and the movemants
of the worm on a dry sorface was discoverad; and fiually
the appiiealion of the facts ascerlnined Lo the conivel of
the dise: Turther work iz e progress or contemnplaied
regarding the factors which influence the motibity of the
wori ':ml those which inluence fis persistence under Licld
cotndiilons from one seison to the nest.

{2} Black Band disease of jute. Tlie veseurch work
tra Lhis dlisense wis contiinied by Dro Shaw during the yensy
under review.,  The amonnt of disease in the Pihar jute
o was vonsiderally Jass ju BHS thaw in the previens
vear, This was very possibly doe to the carlicr tosmina-
tion of the monsoon, and Lhe consgegient. cxce]ntimml dryness
duvintg Heptember, resuleing iu the jute sced crop heing
harvesaed o owoith eaclior than i M7 On the Pusa
Farm, while the incidenes of the Jisease was slight v the
main area of Ehe crop, ene sanll deld was very badly in-
Teeted, Tlis purbicnlae ares hadd beenr ander juie 1o 1916,
Whother the intensity of the disease to acrep s in any way
Lowrd upr with the lengdh of rotation practized is o factor
whicll vinst. e eomsidered in fnturve fekd experiments, The
faet, wentioned In the st vepoet, thatl the late sown erop
appenrs i be relakively monune was abwidantly confirmed
from the inspection of the jute crop all over Bihar,  Statis-
Lies obtaind Tvom the diseascd portion of the erop on Tusa
TFarm slowed that it ds onty slems of o corlain size and
maturity which are Halle to infection under nafural
canditions in the Geld. Thns of stems over § feet high
abul 20095 per cenl. were infected with Diplodie
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Coorghori, and the same proporitivn of disessed plants
was chserved on counting only stems which were 1
inch or wore in thickness at the ground level.  [nany jute
crop, however, thews is a considerable number of plauts
which ate the result of late gernination and in which the
stems remain ihin and relatively short.  Amuwng sioms of
this size the disease was practically non-existent, and il
such plants are incinded in the estimation the proportion of
diseased steine may be ag low as 8 per ceak.  The proportion
of diseased stems among the larger plants, however, gives a
more gecrrate meagsuve of the extont of damage to the crop.
In Eastern Bengal, in August aud September, 1812, tha
fungns was found present in Dacca, Mymensingl, Sin-
jhani aod Haldibari, The oawber of disensed stems was
vory small, however, and unless the disease appears carlior
it ie evicdently not likely to be o seriong sowree of damagze Lo
the fibre cvop.  An interesting fact olmerved was (liat,
Dacva, rédestemmed  vwarieties of Cerchores copaenfris
seemed to be less susceptible to attnck fhan green-shemmed,
On the Rajshahi Farm the crop was €2, oditorivs, hoth red
atd green-sbemined varletics, and v this cvop also the di-
sease was proactically ahseot.  Tooonlationg now jn progress
do not, however, support the ides that red-stermmed fovime
ara absolubely immune, A oombsr of artilivial infections
on the varety * kalya bombai ” weve carried out in the
field, and of incculations uprm wounded stems 9 per coit.
proved fatal and upon uninfured stems BO-G per cent,
resulied 1n the death of the plant,  The gucvess or failore
of an infection upon an uninjured stem is probahly vory
closely velated o the conditions of tomperaiure and
humidity at the time and an endeavoy will he made (o
elucidate the relative importance of thess favtors in the
taccess  of  an  incculation. Microscopic  examination
shows that the hyphw are capable of penetrating the
epidermis direetly and set np a rapid rob and disintegra-
tion in the cortex. This suggests the presence of a vy Loly
tic enzyne, and indsed the fungus has been cultivaied suc-
cesstully on pure cellulose in o sclutmn of inorgania salbs.
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During the season 1913 a series of fiold cxperiments
wus carried ot with the object of throwing somne Hght on
the coudition affecting the spread of the dizeaze. The
vesults were not g0 definite as was hoped, the experiments
suflering considerably from the abnormal monsoon of 1918,
Lint suggested tlmt the spread of the (isense throngh spores
mingled with the seed was not an imporlant means of disse-
mination.  In this case il may nok be necessary fo persist in
the steeping of the Bihur seed crop in a disinlectant. A
A precautionary messure, lowever, the treatment with
<copper sulphate was carried out this year with some 46
tong of secd grown i Bihar,

Wlhile working on the black hand discase of jute, a
nunther of cases of Jdisease due to infection with the sclere-
thl Tavgus previously identified as Rkizostonin Solwni
Nitha were mot with,  Ti is hy no means uneonmon in the
field Lor botli this fangus and £ Corehord Syd. to oveur on
the smme plant, and s fosl the nataaal lendency was to
ssmn e Uhat all the preatdin which werese Trequently foand
agsucioted  with the selecotial fnugus were Immalure
prvnidia ol A Claesboris Tn 1917 some jute plants were
s lvted wilh parve culiures of R Selaad and all the planis
Boeaie diseased and died. Upon ihe diseased portion of
the stetn siall black pyenidin appeaved.  As these infec-
Livns were carried ont on plaats in a field in which 2. Cor-
ehori was raanpanl, ib was thooght that we had here & case
ui o astural fofediton with 23, Corchor snperimposed
npo bhe artilicial inocolation; o brief microscopie examin-
atin sheaving o condition whicle was considered to ba
tmadnve . Corchoris T 1918 observations at Dacca
showad some cases of disease due io B. Solend in which the
inlection lind obviously commenced at u point 2-8 feet
above the groal level, and at the time it waz by no means
plain Lhow o fanges wiich was oxly known in a sclerotial
form sneceeded in establishing itself in thizs way. More-
aver, these speciinens and obther similar cases in the Pusa
erop nlso showed o pyenidium op the outer surface. These
pyenidia and those ocourring on the infectioms of 1917
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were now subjected to & more ecritical examination. The
field specimens from Dacca and Pusa both agreed with the
infected stems of 1917 in the character of the pyenidium
and spores which it contained. While this resembled an
immature stage of D. Corchori very closely it was obvioms
that, in the case of the 1#17 infections, since thuy wore at
the time of this later examination nearly a year old,
if the pyenidia weve those of 7. Clervhori they
should contain matare bicellolar spores, In all cases.
however, the spores were byaline, oval and unicellu-
lar, and the possibility that this pyenidium was not
an fmnutare condition of £ Corehord but wus a separate
fangus, perhaps 4 stage in the life-history of the selerotinl
fungus, had to he investigated. Measurewents showed tha
the spores from the infetted stew ol THT were 160 -0
Kiu—9. In the ese of specimens collectesd i the feld
in Pusa the measurements were 16p— 20 x Fe—Mpe, anel in
specimens  from Dacca 20p—28p3¢Tu—10a.  The spores
of Diplodie Corghori average 20 125, hotwoeen the fmiks
204 — 2 5 10 —18p; while therefore the spores of £, Cor
ehori are twice &g long as broad, thuse of the new pyentidivm
are abeul ihie same Jength but varvower,  This distine o
15 not sufficiently marked to ewrablo these spores i be rea 1y
distinguished from those of au immature pyenidiom or 73
Carehori, but since the former never bocoine ek volimred
or bicellnlar they can engily he distinguished, provided the
age of the infection from which they e taken ts known
The gquestion whether this new pyenidinm was o swapee
in the life-history ol the sclerotial fungus, identilie i
previons commnnnications os B, Nolawd, could only e seglle:d
by culture work, Bince this work 15 in progress at the
time of writing, it is possible that the conclusions pul for-
ward here may be maodified in the light of subsequent know-
ledge. Tnfections were carried out with a pare culture of
the zclerotial fungus, isolated in Pacea, on four Juta plonts
in Pusa. All these plants developed sclarotia and also
pyenidia, contalning spores measuring 16— 24p %' — Oy,
Caltures were obtained on agar from single spores and from
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single sclerotia, and in both cases produced the scleratial
fungus (R. Seland} exactly as the original inoeulum. Di-
seased plunts from Dacca were found to carry beth R.
Soluniand & pyewidivm contatrdng spores 20—28u % T — 104,
Cultnres frown single spores and single selerotia from these-
specimens houh gave the selerotial funpus. The sugoestion,
therefore, is that the pyenidinm is a spore-bearing stage of
the scleratial Fungus, and that this pyenidinmn only ovcurs
on the jute plant, the sterile form ocourring in euliure,

In Apvil, 1919, a reference was naticed, in 2 current
mycological journal, to a fungus parasitic upon jute in
Formesa. The fungas was mamed Wasrophomoe Corchord
Sawada sp. nov., and from the deseviption appeated to he
identtcal with the pyenidium described above. By the
conrizsy of Professor Kaneyoshi Sawada material of this
fuugns has been oblained from Japan and exandned in
Pusn and found to agree with the Indian specimens.
Specimens have heen seut to Japan in ovder that s similar
comparison may be mado ihere.

{3) Fruit work in Kumaon. The rool rot of apple
anel cherry troos due to a speeies of Roselfinie continned to
canse a cortain amount of Toss.  Some dead trees lave een
lelt standing in the lope that the perfect stage of the
fungus will be prodoced aml will cpable the species to be
identilier.  This disense was most severe on a seolion of the
archard which had been recently cleaved of jungle and, as
mentions] in the last report, s gonerally worss on the Back
soils which are rich in humes acids. 1t also appears to be
Lvenred in sttualions wheve deainage 15 deficient, and ox-
tensive driing are projected on one orchard.

The apple cracking and hranch blister, which was altri-
Inited 1o the fungus Coninthocium chomalosporum, wWas not
so severe, Field obssrvations hove raised considerable
donbits as to whether this disease in Kumaon is of the snme
nature as that deseribed iu Europe aud Soulh Africa under
this name.  Thus while the cracking of apples cecurs on
one vuriety, the brancl blisters are present on two othee
varieties of which the fruit is undamaged. Further work
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is necessary before the conclusions of previous anthors can
be entirely accepted. Spraying experiments with lime
sulphur, Berger's lime sulphur and Burgundy misture
failed to check completely the disease. About § per cent.
-of the fruit of a certain varviely, on both sprayed and un-
sprayed tvees, wwas damaged

Apple mildew {Podosphera sp.} is perhaps the most
widespread of the fungal troubles of apple trees in umaon,
“This disease scers $o spread rapidly durving the menth
jmrediately preceding the break of the monsoon, Spray-
g with lime sulphur during this peried was not very
-efficient in controlling the disease, althongh m one or two
-eases, in which, at the risk of damaging the tree, a heavy
appheation of double “ sumwer ™ strength lime salphur
was applied, the diszase was Inought under control and in-
fected shoots producad a farther growth of healthy leaves,
Dhving 1918 wililow was espectally severe on one orehaid
ou which during that year no spraying hail been carrvied
out.  In 1919 the spraying upon this evchard was done with
# mixluee contaluing ivon sudphide, prepared acenwding to
the forinula recowmended for the Pajaro Valley, and
© mililew was very nmch less thuw in the previons year.  Xx-
periments will he earriod out during the cowing ssuson to
Lest tlie veladive merits of Jron sulphide and lime selphny as
sprays agaiost apple mildew,  OFf thie vavious vavieties of
apple, © Northern Spy ™ v ihe most lialle to wmiblew in
Kunmon, and sevves s a centre of infection for other varie-
ties. Tt is being destroyed ou one orchard.

Fiy speck and sooty bloteh {(Lepiothyrium Pomiy is a
disease which, while not actoully damaging the apple,
affects the market value of the freil owlig to the ansiglily
markings which it causes on the skin.  This diseuse was
much Jess severe on the Lress which had Deen sprayed with
Lime sulplur than ou trees wihich had not been SJ;I‘:I.}rei'] at
ulll,

Paach leaf curl (Evoaseus depormans) had been serions
iu_ 1918, and in 191% certain areas under pesch were irearnd
with lime sulphur, Burgundy mizture and Berger's lime

B
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sulphur. Al these sprays proved efficacious and there was
not a single case of the fungal leaf curl in the sprayed
arens. It was very interesting to note that one tree which
had escaped the attention of the spraying gang became
coverad will the leaf curl

During the progress of the spraying expsriments in
Kumaaon striking differsnces were moticed bath in the sus-
ceptibility of different varieties of apple to discase and their
Hability to spray injury from the diflerent sprays. Fuinre
spraying experiments will be largely influenced by the in-
formation obtained in this direction.

{¢) Chilii diseases. The study of the diseazes of
chillies hag been continued by Mr. Dastur.

Further experbnents in the treatment of ° die-hack ”
caused by Fermicwluriy Capelci Syd. did not give any defi-
nite results,  The methods adopted were preventive spriy-
ing, shade, and late sowing.  There was a failure of the
menseon in September and October, aad the consequent
dryness of the atr, at the time when the normal high humi-
dity and the susceptible stage of growth of the plant
vsually cawbine to produce an outhreak, prevenied Gie
fungus from developing, and the crop remained free from
attack. I wasz, therefore, impossible to judge of the effect
on the disease of the vavious measures {rvited.  However, [t
1s evident that an attenpt to wvoid Jamage from shig para-
site by sowing s month later than the usual time, so that the
swsreplible period whon flowering occurs may be delayed to
ihe dvier period of the cold weuther, is not Jikely to he com-
mereindly profitable,  The yield of fruits obtaimed from
the late-sown crop was very pour. Similarly the intercul-
ture ot reeder (Cojonus indices) as a shade crop hetween
tha rows of chillies hud the ellect of stunting the latter and
cannok be recommended.  Furtiwer experiments on the sane
limes are being contoiued this year

The blozgsom and twig yot of chillies, causad by Chodne-
phora eacwrbitarwm (13, & Rav)) Thaxt., which was men-
tioned in last year's report as having done considerable
damage in 1917-1, was not observed last year ou a single

3
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plant. This suggests thab the disense is dependent on
hrmidity, the chief difierence betwoen the fwo seasons being
the abnormal dryness of tiat under repert ab the dlowering
period,

Bome damage was done by & new chilli disense, the canse
of which is unknown,  Fstarts from the hase of the Tovked
byauches and is charaeterized hy n cdull black dHscoloration
of the green bark which travels up €he Hmbs aul down the
main hrancl.  The black bark later beromes challey-white,
the appearanes being guite distinet feom that cansed Iy
die-back.  On the white portions raised blisters appear and
these crack longitndmally.  As a rulethe injury is confived
to those parts of the plant facing south.  No orgamism Jins
ag yet heen detected assoolated with the disensed condition,
Tl offect en the plent i to cause the upper parts to shed
their lenves and gradually die back.

{5} Pythium disease of ginger, tobacco axnd papaya.
The work on thiz discase, comuenced about three years auo
Ly L. 8. Sobramaniam, Thied Assistant, was completed to
o stage justifying publication recently, and wn acconnt of
it iy mow in the press as a Memoit.

The parasite was Best solated from Glacea and selee
quekbly from ginger and papayn.  Tu all eases H proved i
be the saine speetes nnd the straing oo telsoe o i
were sach found wapable of attucking the olher twn hos
It has also been found in vaturve to cavse o damning off o
chilll seedlings, aud avtificial inceulations wilh et
from tobueeo and ginger gave suveessiul iofection ol ehilli,
castor and potaie. Tle strain fsclated fein papnga lus
:ntf:tel‘tn only been tried on t_hc same host, but Tron its sii-
larity 1o the others, and the veadiness with whivch these
attack the papaya and produce the typlenl spptoms, it
may he expected that the papaya fungus will alse nbtack
tho other plants wevtioned. Theve is, thevefore, so Tar as
tha experiments go, no indication that the fungus possesses
specialized races.

_ Qn tobacoo and chilli the atback 15 o simple domping off,
simitlar to that caused by Pythivm de Baryanan, L:a.l‘g(;

s
1
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nuriber of planty ave sometimes destroyed iu the seed beds
from this canse in the veighhourhood of Prs.  On older
plants aitack C'\lmot be secured unless the humidisy is
maintained ot a high level, and such humidities ave nat
ssually Tonnil dtnﬂ} but the early peried of the growth of
the erop in Bihae,  Natural stiack on plants subsequent to
the seelling stage have 1ot heen aiserved.

On ginger the disease Tinz long heen kuown and i Aeld
vhawrers amd oontrol were described by Biz. McRae in
L. It causes a soft vob of the vhizomes and hase of the
siern i several idey-sapaiated te of Tndia, and is »
iliseaze of wneh importance to ¢ gee cubtivetion. As the
crrlergronnd parts ave atiacked, uho dizense is found dnring
peviods when (e sold ts hicfy confiaed o the
reststun iind onviy palk of g thee follewing, 1o

f abinnst up 1o the tie when the planis are

thus &
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{8} Pigeon pea will. Work on ihis isease was con-
Linued hy ehe wrilew in collaboration with Mr. Tinlow,
ré
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Fihre Expert to the (zovernment of Bengal, It hag been

noticed during the last few years that the incidence of wilt
in the permanent manurial experiments on Lhe farm viries

greatly in the different plots, heing less in thome that levve

received ho manare and ware in those that hase had mineral
fertilizers, This ocourred in hoth series of the experiments
and was too clearly marked to be accidental, T exanin.
tion has been talien up in the hope that it may theow saue
light on the ohscure prohlem of resistaiwe aned snscentibility

to fungoms diseases in plants.  The eropping lostory and

soil compasition of these plots are particnlarly swell known,
and thay have reveived uniform tventment for the pasi
eleven vears, so that they are very suitable for the prerpose

Two possibilities sugeest themselves: either the breat-
menl of the plots has 11 sote way abtered e comprsition
or characters of the host plant, ov il lwos islluenced Bl
parasite. I the lormer, it should Be possible o coeeect the
deleterivus eflect of the mivernd fertilizers by appropriate
manurial treatment, since iU 18 presswably noteilinal
Tor this pmpose a seeotl series of perinaneus rianrial
experiments bas been latd down and artificially infeeted 2o
83 fo produce a heavy adtack o will o a8 the phots v the
first year. If the condition depends on some vlicet of e
mineral fertilizers on bhe parasite {which 0 osoil Tungus),
1t should be possible to deteet thig by rewavding Lhe =il ae
a culture medinm and examining its effccss on the vigoyr or
virelenee of the fungus.  For this purpose pol enluures witli
soil from the permanent plots have heea startal amd have
alrendy piven some interosting vesults,  Albewipts bave als
been made, hitherto without success, to detevniise quantiti.
tively the amount of the parasite in the soils of the differ-
ent plots, und it is proposed to test the efiect ul Lhe soil soin-
tion on the growth of the fungus. Mr. Findow las nwn-
while carvied out o complets ash analysis of the plant fra
several of the plots.  The root development wraler difteron.
manurial treatments is alwo being exmnined. It 55 pot
expected that deﬁnital results will be obtained hefore several
Fours,
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(7) Sugarcane smut. Mr. Dostur has investigated the

Tuode of infection of the sugaveane smut, Ustilago Snechari

Ralenh. Tt has been found that divect infection of thin
varieties of cane can take place only in two ways: (1)
through the yonng tender “eves” und (2} through the clder
“eyes” when they are wounded or injured. Thirk vane
varietics can only be infected in the latter manner, and this
is evidently one of the causes of their relative imnmnity to

st The infection has not been found {0 take place

threngh the cut ends of setts ot through adventitions roots.
The hyphe enter the * eyes” through the unthickened seale
hairs, and have not heen observed to penettale the spider-
mal cells directly, Inowulated plants have given smutted
shoats in two months, while setts cof from canes, the doe-
mant eves of wlhich were iufected in the antumn, gave rise
to sautted stools when sown the following spring.  This
exphaing why selts taken from stools which show no exter
1l stems of the disense can, when phinted, give a smutiod
erop. Further work iz in weogress but the resnlts alvendy
obtained mark o devided asdvance in our knowledge of the
whiologry of this importane disense.

(8) Rangoon bean. The disense of the Rangom bean
{Phasrolus tunatusy originally exroneonsly reported v the
press as due (o Ehyleplithore was investigated by Dr. Shaw
during the past yesr.  The attention of the Depavtment of
Agricnlinre, Burma, was first drawn to this discase by &
Luropean pluiter engaged in agricniure in the Kyaukss
District, Tt & uol improbable that the disease is of long
standing as sven now Burmese cultivators are reluctant to
report ils presence aud may have e it for years without
Lhe lowal agrieaibural authiorities kuowing of it.  The recent
Inerense in the srea 1wmder Rangoon hean (- pebrugale 7}
andd the wethod of calidvation which is practised, may havo
invrensed (he amount of the discase, but there iy 1o weans of
judging of the extent of the frouble pricy to the first veport.

The increase it the area nwder Rangoon bean, couse-
qaent npon the vise in price of this coownodity during the
war, led 1o the erop heing mown in situations in which it
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would oot otherwise have bean Inid dowu. o pavticulo
mango gardens were cultivated with ¥ pebrugale’ wuie
the trees, and in suel shaded situntions the disease seoms
Worse.

The method of ecultivation (akes uo acconud of the habit
of Plaseotus funetpe.  Thie plant i 4 climber. Tt js, tuew -
ever, hardly ever grown as such, but the seed Is roadeasted
on the Aeld and the plant is Teft to form & sieaggling growth.
The resulé of ihis, and of the lweavy sowing rads, is to fnrni
a denge mut of vegetation, about 187 or more thick, ull over
the field. Within this light and air cannot penctrale and
bumidity is very high, Vhe conditions withia sech a mat
of vegetation axve ideal fov the development of any fungus,
and partienlarly for a Tengus which makes its most active
growth at volatively low tomperatires as does the predent
porasite.

IH

Tn o pubbication of tha Bursm Pepartment of Agriend.
ture (Feallet No. 47) it iy vecommended that the crop b
gowil in lines 23 {eet apare. Where this advice has hecn
followed, Hitle or vo disease can be scen and the yield oy
beans Is actwally improved, us where the plants ave widely
gpaced a fav grealer number of flowers aro horne and vone
to maturity,

The fungue possesses large black selerstin with a sepiai.
mycelium bearing a Lomdm] stao 1u the penos Befrpdis,
Upon dampy sand or moist corn meal the selevedin will wer-
minagts ard produce long stali-like straciures,  Sa far thewe
stalle-Tike structures have foiled to praduee any fractifivn.
tion. During the fortheoming cohl season iufections will
be carried out on a number of difterent species of Phaseolys.

{9) Other diseases. The rotting of stoved potatnes is
a serious problem in several parts of India, Loth as affect-
ing potatoes stored for sced aud as vestricting the tup}:h
intended for consumption. Dr. Shaw \’lbltl’.‘.ll Poona it
November to see the pofato stoving system worked out by
the Bombay Departmsnt of Agl‘luﬂture in eo-operation
with & priv cate- firm, and to advise on the methods adopte]
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Some 900 tong of potatoes intended for Mesopotamia bad
been dealt with in Uhis manner very successfully, A feld-
man has been placed in charge of experiments carried out
during the present hot wenther in the Punjab. The whole
subject was discussed at length at the mycalogical mesting
in Fehruary, aml the directions in whielh further work i
desirable were bronglht out. It ssews probable that progress
will be difficnlt nnless some method ean be devised of stor-
ing the tubers at a lower temperature than that to whicl
they are habitually exposed in the aress concerned.

Rust in wheat was Hist ohserved in Pusa on 28vd -
cember, wlen a few plants were found infected with Pueei-
win ritieiag, By the widdle of Jaanary there were plants
with ureds zori scattered throughout the erop.  The last
woek of Javuwary was dondy and 14 inch of rain fell un the
30th o 3lst. This led to a moderately severe outhreak of
ortige rast, whicl brougld vat the varying susceptibility
of the varieties ou the farm to a marked degree, some helng
almost free from attack while the ground nnder others was
Lrowen From the shed spores.  Pucginie graminis was first
vbserved enrdy in March and did relatively lictle damage.
Poeeiwin glonaraty was nob seen at all, 2 wost unasual elr-
vunestance at Posa, The Awstralion Federalion wheat
proved highly resistant to Loth rusts, while Mundi of
Julhcar, Makbai of Chiniot, Pusa 4 and Cawnpore 18
were righly resistant to orange ust.

Thy SBhaw's work on selevotial fungl was continued.
The two liseases of sngureans from the Central Provinces,
referred to i g previous annued veporl, appear to be iden-
tical with the diseases known as et Zuur Rot and Het
Rood Rot fu Java. The latter form, or one very closely
resembling it, Las also been collected upon jule (Corchorus
olitoriusy at Rajshahi, Bengal.

Field experiments with the “tokra ™ {Orobrache) para-
sitic upon tobasco were continned. A erop of tobaceo from
soed ol Nisotinna rusticd, obtained from Peshawar, was
wrown in an infected feld.  In Peshowur District tobagea
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is not infected with Grobancks, and it was thooght that
pussibly seed from this loeality might give s inumune erop.
Buch, however, was not the case as the crap grown Fron
Peshawar seed was just as hadly diseased from Orobunche
as the crop from local seed in the same felil.

A comparative stady of the spovies of Helninthosparim
found on caltivated ceveals and sngarvcane at Iusy lus heen
commenced.  Practically every cereal grown here is atlack-
ed by one or more of these fungl, but it is already probable
that some of then are common to several hosts and that the
total number of species is not Jarge. The work meludes
morphological stwdy based on cultnres as well ns Inocala-
tion work to determine the range of host plants of oach
species.

Some work on a Selevaspore Fouwwl on o wdrogrigoe
gnmulagns it 1918 was earried owt, with a view to peliing
a clue to the method by whiclh the alled corerl downy
mildews are transmitted. This is entively upkoewi. No
results have, however, ng vet heen oltained,

Cowparative studies of some specics of Phatophthor
liave given results of intevest. The Ainericin species 24,
terrestrie Shevbakoff Las Ueen fownd o agrer with 1he
earlier described Indian Ph. perrnsitioe o ble. Dastur
Revently both this and anothor specios have heen dixenvered
attacking coronnits in Jamaica. mnd Lthe Lalter hay Leen
fonnd to be onc of the causes of hud rot in the West. Buediis,
Caltures sent to the wriler Jave provesd Lo be tdentiend wilh
his Ph. palindeora fivst described mnder the name Pyeh o
padmivorum in Memoirs, Dept, of Agric. Tndin, Bot Ser,
Vol I, No. & p. 82, 1907, Tt is evident that oue form at.
least of this most destruetive West Indinn disease s arised
by the same organism which has been so fully atndied in
Indiafand an old controversy is thus settled in o munner
satisfactory to na.  Some worlk lins also been done on the
speeies of this penns found on rabber, and has sivengthened
the view held in this Jaboratory that the forms Lithevis
found on this host in Tndia and Burma are all belonging o
the one species. ) '
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V. MISCELLANEOT S,

During the mycological meeting in February, the great-
st interest was aronsed by the demenstration of fungi
parssitic on man and the higher spimals by Captain
Frotlane de Melle, Divector of Bactericlogical Services,
Gaon.  Captan de Mello worked in the laboratory for about
a fortnight with material brought from Goa as well as some
obiuined locally, and was able to give a detailed demon-
stration of the techmique required for the isolation and
-cultivation of these fungi.

Mr. 8. N. Bal, Assistant Professor of Botany, Science
Cotlege, Calentta University, spent about a fortnight in the
laboratovy in March and Apml as e proposes to take up
mycological work in Caleutta. Mr. J. C. Nag, Senior Pro-
fessar of Botany, Presidency College, Caleutta, also visited
us with the same object in view, in June. Economic myco-
logists in India will welcome the inereasing tendency to-
wardy the stindy of the subject. in other than it: economic
bearings in Indian Universities, as there is u great feld as
ver but little explored in this dizection.  Large collections
of wamed Tungi were given to Mr. Bal, Mr. Nag, the Central
Trindu College {Benares), #t. Xaviers College (Bombay?,
Baroda College nad the Government College, Lahore.  Bome
Indian Lostnthecee were also sent to Professor Weir in
the United Stutes, enltures of Phytephibore to various
enguirers and some fungi parasitic on scale insects to the
Government. Mycologist, Ceylon,

During the year a development of preat inportance for
the co-ordination of mycolagical work in the Empire took
plave.  Proposals by the Imperial War Coufevence for the
formation of an Twpoerial Burean of Mycology to be situnted
in Loouden were aceeptad, and the Government of Lndia have
agrreerd to snhseribe €230 annually for three vears in the
lirst instanen townrds s cost. The lines on which such
0 B etld e of most use to nyeologists in India were
sbiscissed at bhe mesting of fndian mycologists in February,
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and a detailed note on the subject was submitied by (he
meeling to the proper suthorities.

The writer lag commenced the preparvation of a syste-
matic list of the fangi of India, as the refrrences ave ut
present so seattered that it Is aluost impossible to get n
general view of the composition of the fungus flore of the
COUBLTY.

V1. PROGRAMME OF WORK FOR 1419-20,

(1) Reeoareh work.  New diseases of Indian erops that
come to the notice of the Section will he tnvestigated as
opportanity permits, ut the following discases will 2eceive
special attention atd will consiitute wain lines of juvesii-
ation :—

{«} Uilra of paddy.

{By Biack haad of jute.

{c} Ghilli diseases.

{f) Fusarinm wilts, especiully in relation to sodl aud
mannrial conditions.

{r) Beleratial dizenses of jute, sogaveine, paddy wml
Bangaon lean.

{f) Orchard diseases,

Minnr investigations will include the stady of wonic
froit anthracnoses, Orabenche on tobaceo, rool rob of eotinn,
sugarcane smod, sal voot rot and Pyehium Fsease of popavae,
ginger and tobaceo.

(@) Systemutic work., It Is hoped to reswme this wiil,
the facilities provided by the proposed {mperinl Uiareun
of Myeology in Tondon.  Steps will bo taken to snpply the
Burean with representative collections from fudin. The
preparation of & list of Indian fungi will he coutiuned

{8) Training. This will be continued on the fines Indi-
cated in the prospectus.

{4) Routine work. Advice and assistance will be given
to Provineial Departments of Agriculture aud other ie-
partments and to the general public.
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VII. PosrrcaTions.

. The Rics worta (Fylenchus angustios) and its
coutrel. Hem. Dept. of dgric. Fadia,
Bol. Nee,, Vol, X, No, L.

» Reporl on Myeolowy, 1917-F8, for e Bonsd
ni Sefeutific Mlviee,
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REPORT OF THE IMPERIAL ENTOMOLOGIST.
(T, Banericon Foerenes, RN, FL.E, FER, F25)

1, ADMINISTRATION,

The Imperial Entomologist held charge of wbe Section
thronghout the year ended 30th June, 1918, excepl tor a
periud of one month from 9th September, 1918, when Ty
was on privilege leave. The pest of Supernumerary Ento-
melogist, which had remained vacant for four years, was
flled by Mr. M, Afzal Husain, M.5c., who joined the De-
partment on 64h January, 1919 Br. Y. Rwuncliandra
Rao, M.A., Entomological Assistant in Madras, was on
deputation quring the year to work nmder the Tmperint
Emtounlagist an an investigation of the insecls wirich occur
on Lexdror 1 Tndia and Barma; his peried of depietation
was completed on 31st Marel, 1919, a fter which he peturned
to Madias, and has sinee submitted o report on his inves-
tigations, whicl has betn seut in for pablication.

I Tramnwe.

One stndant, Mr. G T4 Anstin, deputed by the Ceylon
Deparvement of Agrienlture, was rovcived on st June fiw
a conrse in Keonomic Entomology,

Mo HU8 Druthl, 3.8c, a stadend of the Uovernment
College at Lahore. was also receivid towarils i ead of
the year wind is working on (he nnatomy of Mysderens
clnjulorus.

Four stadents completed a shoet course of instenction
in serieuhure sud two in ecultnee

ITL. Iwsecr Pests.

A summarized account of ovur knowledge of Tndian
C-r?p—pests was given in a lengthy paper by the proseut
Writer readd at the Third Fatomological Mecting leld at,
Pusa in February, 1919, and this inlormation was supple-
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mented by other papers, vead at the same Meeting, on pests
of cotlon, fruit-trees, horers in sugarcave and cerenls, ete.
To these papers the Tollowing obeervations may he regaried
as supplementary,

Cotton. The guestion of determining the relative im-
muntity of the varieties of colton was continued throughout
the year, and it was found that certain varieties appear
to enjoy a partial thoungh not o complets immunity from
holbworm attack., Work on these lines has been consider--
ably hampered by the infestation of the cotton plants with
Faendovovens corymbaius and Phenceoceus hirsutus and
later with FEriephyes sp. (probably E. gossypii). The
nnusnal sppoarance of Py eorymbetas wag traced to a plot
of soy bean closely adjacent to the cotton plots.  The life-
history of this Coccld has been worked out, together with
tHeose of ils parusites and predators,

Hibiseas whelimoschus has contined to be a good trap-
crop fur hollworms, a lurger number of parasitized boll-
wirms heing Foael in the shoots and pods of this plant
than b ediher cotion or M. eserdontns, As in the previous
yeirt Wie nutnher of Pink Bollworins (Platyedee gessyplella)
wan foumd A exeeod (st of the Bollworms (Earias sp)
Feum Cetoler emwards.

Chwervpbious were minde on o Dethylid () Porasieroln
sy fonmd in affecled cottomelnlls containing larve of
Poomsygriellie. Anciher Bethylid has also heen obtained
froan W lected matervial received from Cavenpore.

I the seareh fov alternabive foodplants of P. gossypielln
a lovge nunher of pods of Thespesio popufaen was exa-
wonad without vesull, but these pods were fouud to contaiun
Tlipeitic larvar boring in them.

A short note on eotlon bollworms was read at the Third
Entamedogict] Meeting.

A Geacillariad (derocercops sp) larva was observed
1 mine nndar the bark of cotton at Tosa (Plate VIIN.
It is s extensive bover and canses & layer of bark to peel
off the entive stem and even from the Jeaf stolks. This
insout has not beem noted on cotton previonsly.
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Rice. Work on the horer pests of rmice lins Twen
eontinned. By contimed observation of the crop tironth-
out the vear z‘:nd by actual commta it s been ascortained
thak thcvpercentugl; of damnee (about 20 per eend o e
average) given in last yoar's Report was cxagaerndel, e
to the fact that (i figure was aerived b by exainad ian
af the stupble only,  Awunally the damage done in e
vietuity of Tusa does not seem Lo esoesd aboud 3 poer cent,
but fhis cannat be talen as a povial lgere Tor the more
inportant rice-prowine dislyicts of India. The prescoes
af unusnally lazge aumbers of the theee priveipal borevs
in the stubble {viz, Schamobius bigmelifor, Mesomdia {n-
Fepeus akd C6le) B die o the lirge pre-winter Tibonds
which, however, are nob cupalfe ol doiby wwele darse (o
the vipening erop.

A now exterpal ngent al shanusne Tos levn diseovered
in the Ty of o Clhissenrelid (Peallictne aenh s hicl bores
inta the stoms of cies and illet seedfings froorantside ard
crases o regulay dead-Teart,  This fosedd bas coorers] in
solne vinbers il ks as o posi.

Bugarcane. Work on the horor pests oiow
aud other gramincous plants wis continued {1 o e
the efieat ol treatmiend of stiacked e By il vl G et
ot dead-busets.” {4 te anen
audri aowell ae inowiln
e tariong spies Aitlertn el
Chile sitapler U woth-barer ) (0} to Tsed oug fhe altem.
tive fuodplavts of il variotis burers, (30 1o L
cheir seasonal life-Ristories ol Siisdle, el il i0 .
other insects which nve wot actial burerms bk which af
the crup, especially the yoimg sigaroing CrL T
way as bo produce effects similar to dthose cansed By
sctuad borers; as thess other insects ovenpy alors wilh e
hovers, thelr stady iy necessary in ordoe to :l'i'|nsf'u.‘|1' Il
damags done o the actual agents.

As’. noied above, the preliminavy vesalls dltained o
bacn 111501'porated in a paper, by the preseul writer wmd
€. C. Ghosh, read at the Thisd Eantomological Menting,

[N

b bl aoad horer, i
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and it is therefore only necessary to give here a hrief
summary together with additional facts elicited since the
preparation of the paper referred to.

Cur experience, under conditions at Pusa, is that the
ircatinent of borers by means of cutting ont of “ dead.
deartz " is of no avail in sugarcane, especially in the case
of the young erep, which s best left to grow undisturbed,
Treatwent by removal of “dead-hearts” seems distincely
injurious to the young crop by iuterfering with proper
itflering.  The borers which ocour at Pusa {with the excep-
tion of Selrpoplage wanthogastrelly which bores in the
top-sliools) do comparatively little damupe to the grown
Canes.

{eckoming all the dipterous maggots as one, since it
has not yet hean foumil possible to discriminate the differens
~]>m‘r{‘5 of dipleeous horees, over thivty differsnt inscefs

ave s fnr heen dizcovered to bore in sugarcaue, rice,
vinize, juer (1. Sorghuay, the smaller millets, aud the vari-
Alis wild spevies of Saceberer. O these, eleven secur in
SgATEILe, seven i rice, six in maize aud juar, amd four
i thie swaller millets. The weers in ile wild species of
Seeekirstn st be looked upon as potentinl enemics of
ihe cutlivadmd grasses nlso,

T 1o the pre

g, inelve different spectes have hesn
ortaiaaimt unengsl ihose previonsty lumpad together
g £ .;J_Fral L
ap |
E'I

N

{7 math-berer ™). A key o the Jaresl “‘-1
nf soe of these was given in lasb yes

pors and a twore comiplete ki
el o above, IE nesd on

ws heen given in the LJ(L]_}E‘.I"
he nuiml here, therefore,
3t Ol
“ain viee (€07 ATH8) has since ])ccn Jmmd to b wdenlical
with the ¢ Diutrme sp. in sngarcane at Dacca (O 8. 1674

7M1, 2y, and that Phedreee wp. (C. 8. 1610}, fomd in
sngavesne ab Dacea and Pabina, has since heen namedd
Argyrin fumidicostalis by Bir Georgs Hampson.

The altereilive foodplants of the various species have
hogn given in the paper referved fo. A new alternative
todplant, #iz., Sacehnrum fuscum, of Seirpophaga auntho-

wotha fovin relerved o in dust year’s Report

4
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gastrelle has since been discovered; this is in addition to
sugarcane, Soccharum spontancum and S. arundinaceun.

The search for alternative foodplants has heen conti-
nued as i has heen ohserved in the case of severnd hovers
that the presence or absence of alernative fosdplants
inflnences to 4 great extent the prevalenve of these borems
in cultivated prasses. Tt seems possible that, hy the use of
these alternative will foodplants, the prevalence of at least
some of the borers muy be veduced considerably in culti-
vated crops, but considerable further investigation alonyg
these lines is necessary.

The complete seasonal life-listories of twenty species
of these borers has heen traced eut awd incorporated in

_the paper referted to,

With regard to the external agents of damage, some
further work hus been done to altempt bo fned out wlsd
leads to the provalenco of tarmites in certain sojls. Anmakyses
of infested and non-infesicd soils have been nele by ibe
kindness of the Imperial Agricultural Chemist bud Yaviher
compurisous are required befote anything more can be said
on thig subject.

T April 1919, three species of Dynastine bootles, ez,
Alissonotum impressicolls, . picewn awl Heleronpelins
sublris, canged serious dawmage to sugnreane oo the
Kanrap Farm in Assam. Mr G0 G0 Glusle was sent Lo
Investigate the onthreak abd ascertained that the heviles
were breeding in large nwmbers amongst Fhe poods of e
vartous kinds of wild grasses growing over miles and niiles
of the wuste Land in the midst of which the Yarue iy sitaa-
ted, and appavently they occur theve every yuar withoul
doing noticeable damage to the cone crop. This year, an
account of drought, the evergence of the heetles was o
ferred until rain fell in Mavch, when an mnusnally larpe
number of heetles acourved and attacked the crop, especislly
those portions of it wheve the germination lud been. retarded
by the drougld. Hereronyehus saeehar s heen rocordml
as damaging sugarcane hutb tlhs is the first record in aur
experience of such extensive damage by adult beetlos.
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Gheervations have heen made on the parasitization of
Alewrolobus borodensis, an Aleyrodid destruetive to sugar-
cane. [t was found that the percentage of parasitization
was highest at the end of November, 1918, when it varied
lietween 50 and 93 per cent.  For a few days the maxitum
wag as high as 98 per cent. and thereaftor the numbers of
host and parasite rapidly declined.

A note on ¥ Some Indian Economic Aleyrodid®.” com-
prising the species destructive to sugarvcane, was prepared
and read by Mr. C. § Misva at the Third Entomological
Meeting.

Indigo. Investigations regarding the parasitization
of the Indiga Psylla {deyfaina igitie) were continued
thronghout the year. Three speties of Chaleidides wera
concerned and of these one was very prominent. The para-
sitization was found to be highest at the end of May and
September; after the latter date it declined gradually nntil
the minimum was reached in Febroary,

Mulherry. The disease kaown as “ Tukva” or
“ Kokra ™ referred to in last year's Report, bas been defi-
nitely ascertained io be cansed by a mealy-bug, Phenecoscus
Airgutus, Green, which 15 found on the plants togetler
with Pseudococeus virgatus, Ckdl.  The nymphs as well as
the asdult females congregate on the shoots of the steins and
canse the maiformation which is so often seen in infested
mulberty plantations. Nob only is the growth of the plants
vetavrded, but the lower [ateral lewves become wilted and
drop off. The affected apical leaves, if served to mulberry
silkworms, cause  flacherie” Ten generalions of Phens-
eoceus hirsutys were reared Jduring the year aud its para-
sites amd predators were also studied, together with its
weang of dispersal as well as the best method of treatment
of alected plots. Besides mulberry, this scale insect has
also been found te occur on cobtom, goava fruits, grape
vines and fruits, and Z'ecome grondifivre. Three species
of Chaleididee, us well as Spalgis epins, Eublomma
quidrilineete and a Cecidomyiad fly, check this scale to a
great extent. The presence of this mealy-hug is easily

o
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kmown by the presence of ants {Woneworium indieum)
which attend the scale-insects for the sake of their honey-

dew.

4 short aceount of the © Tulva ™ Jdiseage was preparad
and read by Mr. . 8. Misra at the Third Entomelogical
AMeeting,

Fruit Pests. Special attention was paid during the
venr to the collection of information regarding fruit-pests.
An Index 1o Indian Fruit Pests, summarizing the informa-
tion to date under ench plant atfacked, was prepared and
read by Mre. C. 3 Misra at the Third Entomological
Aleeting, and the information nnder the varions insects
was alse included in the Annotated List of Tndian Crop-
pests prepared by the present writer for the same Meeting,
The information vwnider this head has, therefore, been
written up already, but the following short notes on new
pests may he of interest,

Alcides mali, Mshll. B8, (Curculioutd), was found
at Shillong, the larva horing shoots of apple and causing
a galllike swelling. The adult weevil makes several,
ustaily {our, Lholes with its snout in a row in a tender shoot
uf apple and in one of these holes, and only in one, it
deposits an ez, The larve toomel in the stem, which
becomes swollen in consequence.  Pupation takes place in
the larval tuumel. Conirol is practised by eollecting the
acult heetles as they rest on the twigs and by cutting off
the twigs which show the punciures or the swelling caused
iy the enclosed larva.

Aelges eribrmtus, Gyl (Curcubionide), was found at
Shilinng in June-July 1918, the larva boring into the main
stemw of g {Fieas earien) and doing considerable damage.
The adult beetles oceur on the stems by day and may be
collected by hand althaugh they readily drop to the ground
when disturbed.

Dsivadognethus (n. g, Curculionide, Mshll MS)
. sp., was found at Shillong in June-July 1913, the adults
occurring on  wulberry, apple, pear and fruil trees
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generally, nibbling holes in the teaves and doing con-
siderable damage, being present in very Jarge numbers.

Dyscerus melignus, Mshll, M3 (Curculionids). was
found at Shilleng {n June 1918, Tt is brownish-black with
a congpienous grey patch on the posterior portions of the
elytra.  The adult weevils feed on apple fruits, eating small
punctures into them, and oviposit in small -excavations
along the edge of such pateches. The egos are large for
the size of the insect, about 1-26 mun. in diameter, and are
pearl-white in calour.  The grub boves about in the interior

of the iruit and damages it congiderably. Pupation takes

place inside the attacked fruits, which in the initial stages
o attack are externally scavcely distinguisbable from
healthy fruits, but the invariable presence of a numhber of
small whitish dots on the surface of the infested frmits
marks these as athacked.  These sall dots are really holes
through which the tunnels of ihe grubs communicate with
the open air, and as & rile these tunnels oripinate at the
apical end of the fruii, somewhere near the lower-scar,
whenee they vanify throughout the interior, branches being
given off at intervals towards the surface where their ter-
mination iz mavked by the small dots mentioned above. In
Uhe later stages of altack, these holes hecome much larger
aud often exude o trothy Boyuid which attracts Sarcophagid
files.

This weavil was alse found breeding in the fruits of
Prwwews nepulensie, & wild indigenons plum whose fruits
ure edible when ripe.

Dyscerus  fleteherd, Mshll, M, was also found ag
Shillong, the larva boring in apple [ruits. The adult
weevil iz a veddish-brown spectes with scattered patches
of greyish scales. It is rather larger than D malignus
but attacks apple [Toits in exactly the same way, hue pupa-
tion seeris to take place sumetimes outside of the fruit
The egg is about 1 mow in diameter and rather dull-brown
in colonyr, The larva seems quite similar to that of B
wmalignus. The adults appear to be long-hived, as an

i
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individual cavght in Shillong about 15th Fone and brought
to Pusa. lived in the Tnsectary until 13th Octaber.

Linda nigroseutate, Fairm. {Lamiads), waz found at
Shillong where the adulis ocenr fairly commonly on apple
trees in June and July. and were genevally found resting
on the shooiz ov leaves and cceasionully feeding on the
latter. In captivity the bestles fed on the leaves and also
on the bark of apple twigs, but Jid nob oviposit. TUnder
natural conditions, however, the heotle girdles the twig move
ov leas (usnally rather less) completely, makes a slit at right
angles to the girdimg snd above Ii, slightly detaches the-
hark on ene side of this slit and thrasts in an egg under
this lovaened hark.  The larva on liatching bores upwards
into the twig and shrusts its longish pellets of frass ouf
through holes cub 1u the twig, which of course dies off and
ghrivels up. This is a serious pest, doing considerabie
damage. The only control method pessible iz hand-coller-
tion of the heeiles and cutbing out of attacked twigs. No-
alternative foodplant is known as yet.

Chelidonivan cinctum, Guer. {Cerambycidee), was sent
w froin Bangalore by Mr. R D. Anstead who found the
jarva Doring into orange branches. The eges ave deposited
in June in the axils of yomg Wving twizs and never on
dead wood ar old branches. The young larva bores tnte
the twig and works epwards for a distanee of about half-
an-inch to an inch-and-a-half and then makes two tiny holes
about the size of a pin’s head: it then turns hack and hores
down the tig, oceasionally making small openings; finally
it geta into Lhe main hranches where it makes tunnels a
quarter of an nch in diameter. The young twigs that
ave hored al once die and turn black, so that thev are
conspienons nnd can he eut off with the larva ingide them.
By deing this and Ly hand-collection of the aduliz the
attack can be controlled to a large exient,

Oxyambulyr sericeipennis, Butl. (Sphingids), occenr-
ved ia some nembers at Shillong in Jaly 1918 on waluut,
each larva defoliuting considerubly, so that the damage may
be fairly large in the ease of young trees. ’
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Therelry gneme, Tho {Sphingids), occurred on grape-
vine at Pusa (Plate VIII). This is a regular feeder
on grape-vine and is a minor pest al times. It hay also
been reared at Fusa and Poona on leaves of ©elephant’s
foot.”

An undetzrmined Sphingid was feund ad Shillong as 2
-sertong pest of apple, and to a less extent of pear, shout the
end of June It does considerable damage, as the larva
-are nol casy to see in spite of their large size, and one larva
will st1ip a whole branch of leaves. Pupation probably
takes place ander dead loaves in natural conditions. There
is only ons brood annually, the pupa hibernating. We
have also had this insect sent in as infesting apple in Kulu.
The moth has not yet been bred, but iz probably Lengis
zenzeroides,

Aetivg selewe, Hh (Raturniada), ocours as a pest of
apple in the Khasi Hills and Kuwaon, T4 feeds on varions
other plants and las Leen found on pear and wabiot. as
well as an Betuly olwoides, Od fne radior, ele.

Antheren roylei (Satorniadic) was also found attack-
tug apple and pear at Shillong,

Hetivoyraphis bengulelln, Rag. (Pyralidz), octurs af
Fsa evory vear as 4 minor pest of custard-appls, the larve
tunuclling in the fruite. It appesrs to be common throngh-
vt Bengal.

Meridarebis veprabate, ¥eyr, (Cavposinida) was sent
it from Kaslunir as boring and damaging cultivated olives.
The larva feeds m the Plains ju the fruite of Fogenis
Jrrnisbelnnn,

An unidentified Eucosmid Tarva was found horig apple
[1uits ab Ramgarh {Kwuaon) in nueh the same way as the
notorions Codling Moth (faspeyresiv pomonelle), from
which, however, the Indiau speoies seems Lo be distinct,
The wmoth has not et been veared not. This is likely to
prove an important pest 1 it attains acesss to other apple-
growiny districts.

Agrogercaps hierocosma, Meyr. ! (Gracillariads), oc-
curred in mumbers in Jitehi fruits at Tusa in May 1919,
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A, fersensma has been reaved at Pusa in September and
October [rom larvee mining leaves of X, litehi,  Ouly one
moth conld be reared from the larves in the fruits und this
is alightly different from the leaf-mining form. akthongl:
it is prohahly the same species.  This frnit-infesting larva
is velerved to in Tadim Museam Yotes, Vol ¥, pp. 120122,
£ 15, 11 4, 4w, where if 18 unnamed.

Life-histories of Insecis. Besides the various insects
mentioned above, a latge number of insects has heen reared
during the vear and ohservations made on life-historics and
hahits, In a Report of this nature it is only possible to
meniion a few of these even Ly name.

(1) Mouchanipus veestergl. Yggs of this longicors
bertle horer In orange stems were collecled in June 1978 at
Haflong in North Cachar. The adult has been reared out
and found to have one generation annmally.

(2} Giubs of a longieorn bectle borer in jak atems
(Plate IX, g 1) were collected i Sylhet in June 1918
These are stili (July 1919) feeding and will probably hive
annther year, so that the larval stuge extends over a poriod
of two or three years in this case.

(3) rypborchynelns greods. This serlous  pest of
mango freits in Lastern Bengal and Assam was formerly
aupposed o lay its eges in the flowers. This year it was
definitely ascertained that the eggs are lald, mot in the-
flowers, but in the fruits, even well-grown ripening fruite
ot betng somune.  The peeiod of oviposition 1s an extend-
ed one.  The shortest peviod for completion of the 1life-cyele
15 about three weeks or cven less. Local obgervations aml
experiments extending over a whole year are necessary
for Lhe sugaestion of preventive or remedinl measures,

(4) Dalpninus e-ndbum, Short details of the life-his-
tory of this weevil infesting Eugenie jombolans fruits
were given in last year's Report. A quantity of infested
aeed was kept haried ata depth of abont two leet; no weevil
succeeded in emergivg from thesa seeds. Collection and
adequate burlal of the seeds should therefore keep this.
weevit in check.






EXPLANATION OF PLATE IX,
Tig. . Loapicern wetle bover in juk stems
. Beeticn af jak stam, showing Javwal tumnel.

U, Tuiligrawn Teva, mubural siae,
v, Beelle, ustural size,

Fig. 2. Cecldomyind on mango leaf,

iz

w, Alengo Feal, sheondag golis,
b, Adult iz, noturn] size ard wingnifiad,
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(5} Viraehola isoervates wis found in swall nambers
in Mar 1919 infesting peach fruite at Pusa. This butterfly
does ot seem to have bean recorded previously as attacking
peach.

{B) Baries fabic and E. insulone bave been found in
fair numbers ip the flower-buds of Hibiseus rosa-sinansis.

(71 Heliothis pelitgera oconrved in fair numbers in the
larval state on leaves of Certhumus tinetorius. It 1s prab-
sble thut this insech will prove to be a specitic pest of
safflower, but it has hitherto baen overloskoed and confused
with M. alwolela,

(8) Plagpedra gossppielle, A sampls of Cambodia
cotlon hronghy from Coimbatore showed that ahout 28 per
cent, nf the seeds had heen hored by the caterpillars of
this jusect.

Grain Storage Experimenis, Tlese experiments werse
conchudded and the results wrilten up iu a paper read at
the Third Entomological Mesting and in which full instrue-
fions lave heen piven regarding the methods to be adopted
for storing cereals, pulses, ele., in order to kecp them free
from inseets in the store-hounse.

Protection of wood against Termites. The resnlts
so far obtaived have been embodied n o paper read at the
Third Entomological Meeting. The work is being con-
tinmed.

Tantana work. This work was taken up in November
1916 on instruclions from Government, aml bas kad for
itg object Lhe collection of Taformation reparding the occur-
rence within the Indian Empire of any inscets which may
be utilized as eflicient checks on the growth of Lentene.
With thig object My, Y, Mansehanden Rao, MoAL, Eatomoe-
lopical Assistant in Madras, was placed on special deputa-
tion under the Imperial Eutomolagist, and during the year
under report worked in Assam, the Punjab, the United
Provinees, Bihar, the Central Provinces and Madras. s
period of depmtation expired on 3ist March, 1919, when
he returned to Madras. A complete feport on his work
has been submitted for publication as a Memair
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IV. Bees, Lac anD SILK.

Bees. The work with the local variety of the Indian
Bee {dpiy indica} has been continned. Tlere Liave been
numerons inguiries op this subject during t_,he vear Erom
residents in all parts of India. Improved hives have been
prepared locally and supplied to various uorreslmndm'nt.g.
Ty show-cases, jllustraiive of bes-keeping, wete prepared
and supplied 1o the Agricultursl Association, 1\.] uzaifarmn‘,

A Bengali Bulletin on Bee-keeping was published daring
the vear and the first edition has already heen nearly sold
ot ]

A paper on ~ Bee-keeping in India " was ‘r'eud by BMr.
C. (. Ghosh at the Third Entemclogical Mecting. _

TLac. The emergence of lac larve took place at I'usa
.on ldth October, 1818, and 20th June, 1919. A small
quantity of her (Zisyphuy fujnii) brood-lac wis ahtainged
from Malda, Bengal, 1o place on the trees. The Qutolwer
crop was fairly good but the June crop was poor, hm‘fug
heen adversely affecied by the nnusually hot weather during
May.

Two students were trained in las-caliure, and hrood-Ta
was supplied to various applicants.

A nete on lac-cultnre was prepaved and rewd by M.
€. & Misra at the Third Entomclogical Meeting, and in
April Mr. Misra attended the Meeting of the Doard of
Fyrestry where the question of develaping the Lec (ndustry
in India was diseussed.

Silk. The Sericultural establishment is stilt on a tem-
porary footing which has been extended up tn 31st March,
1920, In the meantime work is being continned with the
iwenty wultivoltine mongrel races of mulberry silkworms
which lLave heen establiched by crossing wnivoltine and
multivoliine races. In these mongrel crosses it has Teen
noticed that the yield of silk from che first generation of
crosses iz always better than that in later geperations,
which seem to deteriorate gradually. Attempts are being
made to prevent this deterioration by the infusion of new
blood in the mongrel races.  'We appear to have succeeded
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m establishing a race which, on crassing with univelting
races, changes the resnltant momgrel races into multivol-
tines in five or six genevations, so that any univeltine races
can be made multivoltine in g comparatively shovt time.
Eggs of univoltine Chinese, Japanese, French and Den-
gali races and of a Japanese bivolline race were sent for
cold storage to Guindy, Shillong and Muktesar, and were
succassfully rvearcd at Pusa in October and Mareh.
Mulberry silkworm eggs have been supplied to Indore,
Gewalior, Mpysore, Banganapalle, Travancore, Mahlog
(8irala}, Novth-West Frontier Province, Northern Shan
Slates, Nagano Sericultural College (Japamn), to the differ-
ent Salvation Army silk centres and to about 110 other
applicants in all parts of India.  Eri_silkworm epgs have
been supplied to Egypt, Dridish East Afvica and Japan
and to abont 75 applicants in lodia, Caostor seeds and
mulberry seetds and euttings were alao distributed to aboul
19 apphicants.  One Pusa reeling maclhine was supplied to
the Agricultural Deparimeni, New South Wales, and an-
other ti Indore State.  Silk exhibite were sent to various
agricnltural exlubitions and commercial muserms,  One
rearer amd one reeler were seni to the Sauncders Weaving
- Behoo] al Awmarapura (Burma), and cne rearer and one
mulberry gardener were sent to the Northern Shan States
to sturt sericuliure there.  blany inguiries regarding rear-
tng, reeling, dyeng, bleaching, spinming and twisting
have been dealt with, and silk samples and hulleting on
sericnlture have bheen distributed to npmerons correspon-
dents.  Silk pieces and castor weeds to the value of
Rs. 2,071-3-4 were sold and the proceeds credited to Gov-
ernmment, #ilk pleces to the value of Rs. 2023-5-0 having
been woven during the vear
Four siudents, two from Biwr and two from Bengal,
completed short courses in serienliure during the year,

V. JLLUSTRATIONS,

Clalonred plates illustrating the Tife-histories of the
following insects were prepared during the year, wiz,
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Faplygie cvigua, Oaypombulys seviceipenais, Longie zen-
zernides, A ieides madi, Brohmoee wallichid amd a sawfly
attacking vose. Desides these, over four hundved illnstra-
tions in Black and white were prepared in the course of the
year and muny of these have bheen sent in for publication
in illusteation of varions papers read at the Third
Estomologica] Meeting.

Considerahls difficulty has been experienced in connec-

tion with the prepatation of coloured lantorn-slides of -

imsect-pests, for which there 1s a considerable demand on

the part of the Provincial Agricultural Departments.  To-

wards the close of the year some saraple slides, prepared
by a mew process, wels oblained and, if these prove satis-
factory, it is hoped fhat demands may be met.
VI MISCELLANEOUS,
Correspondence. A total of 74 parcels of specimens,

mostly of crop-pests, was received during the weav for

identification and advice, whilst 805 letters were received

and 1,083 issued; these numbers show a slight decrease on

previcus years but are exclusive of a large amount of

routine correspondence which takes up s considerable pro-

portion of tinw whicl should be devoted to mere seientific

work, '
Vi Iwsecr Survey.

Steady progress has heen made in additions to. amd
arrangement and identification of, the collection whicl is
now o large and important one and continues to expand
at 2 rapid rate. In view of the great value of this collec-
tion. Loth from an economic and systematic point of view,
to future students of Indian Entemology, every effort is
made for the proper preservation of the large mass of
specimens, a task which is by no means easy in o climate
sucl as that of Pusa. The more irreplaceabls portions
of the collection and those liable to most damage are there-
fore being placed in cabinets which are heing chtained as
rapidly as possible. The staff required for the upkesp
{which includes the sorting and identification, as well as

RSV

i
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the mere preservation, of the many thousands of specimens
already aocumulated and received every year) has not been
increasel since 4 tilne, many years ago, when the collection
was comparatively quite small; yet this work is constantly
expanding and has already hecome very heavy, although
this is only one branch of the activities of the Entomo-
iogical Section.

The war interfered considerably with the teansmission
of specimens for identification and Tater on the work en-
tailed-by the Entomolomical Meeting left little tims for
the sending out of specimens, bat the following collections
Lave been sent ont to Specialists in the groups named and
our thanks are due to them for the ready help afforded :(—

(£ Microlepidoptera to Mi. B, Meyrick, FR.E
Named and returned. The descriptions of
nunergns novelties are published in Erofic
Mierolepidapier.

(7)) Diplera to Mr. F Brunebti,  Mostly named and
returned.

(i} Carvabidee o Mr. I K. Andrews. Returned
named,
{ery Odonata to Major F. C. Fraser. Returned namad.

(7} Stephanide to Mr, Elivtt.

{#i) 1chnenmonida to Mr. C. dorley.
teid) Tenthredinidw to Mr, Robhwer.

(#¥i{) Bees to Professor T. D. A. Cockerell.

- iz Ihpieron parasitic on cotton mealy-bugs to Dr.

' L. O, Howard, Washington., Retwmed named
az Gritonides perspican.

{(#} Tetriging to Dr. J. L. Hancock, Chicago.

{wiy Staphylinids: to Dr. M. Camoron,
{wit) Curculienide to Dr. G. A, K. Marshsll. Re-
turned pamed.

{wiii) Beolytide to Mr. C. Beeson,

The following collections, sent out in previous years,
have not vet been returned:—

(ziv) Histeride to Mr. G. Tewis.

(v} Longicorn beetlss to Dr. Gaban.
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{zri) Anthribide to Dr. K. Jordan.
(7eif) Rhynekota to Mr W. L. Bistant.
(zeiify Tetrigine to Dr. J. L. Hancock,
{ziz} Cieindelitle to Mr. 8. W. Kemp.
(£} Aquatic Rhynchata to Me. C. A, Paiva.
{mel) Bruchids to Dy, G. A K. Marshall,
{wwil) Hispine and Cassiding to Professor 8 Maulik.
Various collections of Indian insects have heen veceived
and pamed and returned as far as possible. These incloded
collections sent Ly the Forest Rescarch Institute, the Pro-
vincial Agrienliural Departitents wnd by numercus corres-
pondents.

VIIY THerp EXTOMOLOGICAT MEETING.

The Third Entomological Mecting was held ai Pusa
from 8rd to 13th Tebruavy, 1919, and was well altoinded
by delegates and visitors from India, Ceylon and Egvpt.
Ovwer ninety subjects, mostly dealt with in written papers,
were laid hefore the Meeting which may be said 1o have
been highly successful. A shovs ageonnt was written for
the April (1919) Number of the * Agricultural Journal of
1ndia,” and a full Report of the Proceedings has heen
subniitted for publication. so that it seems unnecessary to
gy more heve except to affitm Lhat such Meetings are of
very real value and interest to all concerned in the sindy of
Iudian insects.

IX. PROCRAMME OF WORK FoR 191920,
dejor,

This will {ollow generally o the lines of work of the
current year and will inelude general Investigations of erop-
rests and especially of the pests of sugavcane, rice and
cotton, of fruit-trees, and of stored grain.

Hinar,
Results in various lines of work require to be written

up and pu_blis:hed as far a8 possible.  Work and experi-
Iuents in silk, lac and Leekeeping will be continned and

¥
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new 1nsecticides and insecticidal methods tested as occasion.
arises.  Systematic worl on Indian inscets will he earried
out with ony own vesources and the help of specialist cor-
rospondents.  Advice and assistance will be given as far as
possible (o Trovineia] Depavtments and to all inguirers on
culotiological sulijects,

X, PUBLICATIONS,

The following publications, etther writien hy the Pusa
stafi or based on material sent from Pusk, have heen
actually issued daring the year :-—

Tiatt, . 1t . Deseriptions of thoee male Mutillids {rom
Indin, (Hee. Inid. 3w, XTI 26826103
Fletcher, T, Agricultural  Entomology. [Arnuel Re-
Bainhyigee, ety Bowrd  Sel. Advive  for ludia,
1917-18.)
Flateher, 1. The Tlhivd Entonnlwrieal Meeting, (dgei,
Bainhrigee. Sowrn, of fudip, April FHY)
Fraser, 0, . o MThe hilherdn  wielescribed femule of the

deagouty, Hemioordulia asiatica. {(Joum,
Fambhoy Not, Hist. Sec, XXVI, 433

. + Heawgali Bulbeiin on Bee-keepiug.

Meyrick, I . . Exotie Micvolepideptera, Vol. I1, Paris 6-7.

Ghosl, {1, C.
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REPORT OF THE IMPERIAL PATHOLOGGICAL
ENTOMOLOGIST.

(F. M. HowLEeT.)

1 waz in charge of the Section for the vear, except for
an absence on privilege leave from 9th to 23rd December,
1818, when My, Fatel was in charge.

Tor practically the entire period, Lhowever, I wuasz on
special duty, 10 connection, firstly, with the prevention of
surra-trengmigsion by Tabanide, mere particularly among
trausport catels, and, secondly, with the improvenent of
existing cnlicifnges for military nse.  Repores on the work
dleme in these two directions have heeu separately submitted,

Litile has hesn done outside these special enquiries, bt
M. Datel, besides continuing his work on midges and conm-
pleting the manuseript of a boole on catile-flies, has studied
the parasites of some animals and birds likely o he asso-
cinted with human heings, and has made several new dis-
coveries, including a hood-sucking muscoid larva with
hahite comparable fo thaose of the notorious * Congo floor-
maggot.”  Messrs, Ben wnd Sharma have continved, when
circamstances permitied, the physiological work on mos-
quites referrad to in the programme for the year.

In January T attended the Science Congress in Bombay
in March the Veterinary Conference at Lahore; in Aprilt
and May meetings of the Drogs Committee at Simla and the
Furea Regearch Committee at Delhi.

The following papers were resd at the sixth session of
the Tndian Scievce Congress held at Bombay : —

T Post-war Zoology 7 (Presidential Address to Zoolo-
gical Section). [ AL Iowleti.

" Tactios against Tnsects ¥ (Evening lecture). T, M.
Howlett.

" Life-history of a midge, Culicoides vaystoma, with
some remarks on the early stages of Cerato-
pogon” P. G, Patel,
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“The effect of mercurcus chioride on the larve of
Culicide” 3 W, Sen,

* A preliminary note on the action of acide, salts and
alkalies on the development of Culicid eggs and
larvee™ H. N. Sharma,

ProcramME 0F WORK For 1910-20.
It is anticipated that the special enquiry on culicifuges

‘may be continued, but ovders have not vet been received.

With this reservation, the main heads wnder which work

will be carried on are as defined in last year's programme.
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REPORT OF THE IMPERITAL AGRICULTURAL
BACTERIOLOGIST.

(C. M. Hurenmvsox, B.A )

I. ADMINISTRATION,

T was in cherge of the Sertion during the year except
for ane menth's privilege Jeave during Septeraber, 1818

Captain J. H. Walton, Supernumerary Agricultural
Bacteriologist, veturned from military duty in Mesopotamia
and Palestine after an absence of about fonr years.

II. Tramng.

Mr. K. Adinarayan Rao, o student from Mysore State,
is nnder teaining in agricaltural bacteriology, from 12th
dJune, 1918,

My H. & Covinda Rao, a student depmted by the Mysore
CGovernment, to underge training in lahoratory technique
in conmection with silkworm diseases, worked in this
Hection from 17th December, 1918, to 26th June, 1919

IIT. Spir Bronoey.

Nitrifieation. Ticld and plot ohservations of seasonal
caviation in nitrification in soils under crop and fullow
were maintained ; the results ohtained confirmed the opinion
that mavemeat of soil water either upward or downseand
condnces to increased formation of nitrates; such move-
reent may be coused by drainage, by surface evaporation,
or by plant absorption (tramspiration}, this last factor
accounting for the greater total nitrification fourd in
cropped as compared with fallow plots. An important point
affected by soil management sesms to be the annusl re-estab-
lishment of nitrifying flora to take the place of that elimin.
ated hy adverse conditions, such as waterlopging, during
the monsoon ; the success of this operation depends upon
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recognition of the fact that nitrifying bacteria can perform
their specific function under conditions adverss to their
multiplication; such conditions include not only the pre-
sence of specific toxing but of excess of organic matter or
of ammonia; the immediate oxygen requirements of the
nitrifiers are generally satisfied in almost any soil but water-
logging during the monsoon mnot only conduces to the
development of toxin-producing baeteria but to the ringing
into solution of excessive amounts of organic matter, all of
which tend to depress the nitrifying flora as an indirect
efiect of angevobic conditions.  The addition of inert mata-
rial of largs superficial ares such as broken bvick or chinker
appears to provide s suitable nidus for the development of
nitrifying hacleria, not so el in the soil as on the surface
of the broken material, thus setting up conditions similar
lo thut in a sewage filter, where solotions containing cop-
centrasions of organic matter too high to allow of develeg-
ment of nitrifying flora arc nevertheless nitrified by the
orgamnisms previcusly established on the broken surfaces.
It is of interest to note that in experiments dealing with
the addition of broken brick and petsherds to soil it is
nevessary to make altowance for the frequently high con-
tent of nitrate, zenerally as saltpetre, found in swch
materiads in Bihar,

A congiderable amount of work was done by the First
Assistant ou the different rates of nitrification of various
organie malerials 1o soil. These included various green
manures and other plants, and oilecakes, and it was found
that the won-nitrogenous povkion had an inhibiting action
upon the nitrifieation of the nitrogenons fractions, A
paper cn this subject was read by the TFirst Assistant at
the Tndian Selenee Congtess, Bombay (Januvary, 1919),

Turther experiments on the inhibition of nitrifieation
by toxing resulting lrom anaerchbic incubation of soils were
carried ont; it was found that nitrification did wot begin
for ten weeks in Ometinnski solution mude up with water
extrace of anaerohically incubated soil, whereas nitrification
was complete in eipht weeks in a similar solution but

I
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from an serchieally incubated soil. Similar results were
abtatned wheu nsing pure cultuves of nitrite formers seeded
into’ these media.

The effect of excasaive quantities of nitrogeusus matier
in inhibiting nitrification was tested in varions soils; in
Pusa soil 60 mgm, N per 100 am. soil was found bo he the
maximum amount allowing complete and normal vitrifica-
tion, either as ammonium sulphate or cileake; when
applied as a mixture of these two, bowever, it is possible
to ralse the combined amount to 90 mgm. without pre-
judicing the nitrification either by Joss of ammonia or by
deiny. It 15 of interest to note that nitrification can take
place even in a scil in which there is sufficient free
ammhonia to be detectod by small and littaus reaction,

Green-manuring. The green-mauuring esperiments
varried out in collaboration with the Imperial Agriculturist
on the Punjab experimental plots were continned. These
experiments begin to show the valuable residual effect of
such treatment on Prsa soils especially with fermented
green manure {Crotalaris junces). Incidentally most valu-
able and interesting light has been thrown upon the inter-
pretation of the results of field experimuents on such soils
and in such - a climate; ihe resnlts eobtained show clearly
first of all the neressity of previously ascertaining the rela-
tive fertibity of the plots before treatment and the absolate
worthlessness of most manurial experiments without this
precaviion. and. secondly, the equal necessity of taking into
aceount the efect of seasomal variation {rom one year to
another. These poinis as illustrated by the gresn-mannr-
ing experiments referved to, are discussed in an arkicle on
this subject in the “* Agrieultural Journal of India ” now
in hand.

Biological analysis of seils. Turther work was done
on this subject and the question of the use of a standardizad
method was discussed al the Conference of Agrieultural
Chemists and Bacteriologists at Pusa in Febroary. A
special study was made of cerlain infertile soils (Manat)
from the Konkan Diwision (Bombay). The First Asuistant
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visited thig district and inspected the soils in the field and
having carvied out biologieal analyses in the lahoratory a

report with recommendations for treatmenf was written

and submitted to the Dirvector of Agriculture, Bombay.

Nitrogen fization. The question of the nitrogen
supply in Indian soils and exhaustion by the introduction
of intensive cultivation and heavy-yielding varieties of
crops was dealt wiili In a paper by me vead at the Tudian
Science Congress in Bombay., Tn thiz paper atieution was
drawn to the danger of encouraging methods of exhansting
Indian soils without making any adequate provision for
keeping up the supply of the ingredients removed by io-
creased crop yields; the loss of nitrogen especially mmst be
guarded against when this takes place at a rate exceeding
that of the natural fixation by legumes and non-symbiotic
s0il organisme.  In this connection it was pointed out at
the Conference of Chemists and Bacteviologists at Pusa
in February, 1919, that epecial attention should he paid to
the study of the eonditions under which nitrogen {ixation
takes place in Indian scils, with a view to determining the
possibility or otherwise of artificially obtaining optimum
conditions for such Axation as a practical field measure.
The very great variations in the amouut of nitrozen fixed
in the same soil in different years show cleatly the possi-
ity of miluencing fixation by soil management witheont
the necessity ol adding impossibly expensive materials (such
s sigar) to the soil.  In the Punjab, nitrogen o the extent,
of 30 pex cent. of that already present in a soil under single
cropr wheat, was fixed in less than six months i oue season,
whereas during the following one the amount was negli-
gille.  Tle possible symbiotic relatiouship betwean green
alge and nitrogen-fiving organisms in soils formed a
subject for investigaiion at Puss, by the Supcrnumerary
Eacteriologist before the war as 4 continuation of his study
ot azotobacter in India abd has now been resumed on his
retarn Trome military service,

Further work on fixation of nitrogen hy lepnmes was
uirried oub und a memair embodying the results was written

u2
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v the First Assdstant. It was found that in cases, whers
nodnle barmation did ot eceur owing to the use of strains
of the sadicirola organism foreign to the plant, the latter
nevartheless henefited by the supply of nitrogen a- symbinti-
caliy fixed in the soil to which suck orgraisms hadl been
adlde atlificially. Bimilar vesults were obiained witl
azotobacter inoculation and by the growth of legume
lmeteria in aviificial madia sepavaied from tle soil contatn-
ing the growing plant by povons eylinders.  An intereating
and irportant point was poticed, namely, that in the case of
8. vaedivicola ue residnal nitrogen was feand iz the enlinre
sand snggesting that fixation of uitrogen provesded prsd
prssy with its removal by the growing plant, whereas with
azotohacter this was not the case. A modified medium
(soil extract—mannite—asparagin agar) was found to
allow ready isolation of the organising direct from soil,

J—

IV. Inoizo,

The isolation of considerable quantities of pure bndiesn
in the laboratory of the Indizo Research Chemist permitied
the use of synthetic.media for the cultivation of the various
straine of indiean hydrolyzing bacteria already isolated in
the Bacteriological Section durfng two previons seasons on
agar made up with indigo leaf extrnet, Tt was tound that
very HLittle growth or hydvolysis tool place in media in
which indican wag the only source of nitrogen, whereas the
addition of swall quantities of leal exlract avtivated his
atonce.  Btudy of the phiysiologiral aspects of this question
15 heing earried on,

Mannfacture. Twrther experiments were carvied out
in the experimental factory oh the hot water extraction
method. Fery good results were obtained by the vse nf
litie precipitation following extraciion and preceding ino-
enlation with hydrolyzing bucteria; the improvement not
only inclacled higher percentage extvaction of the imdican
present in the plant, but greater purity v tle product.
Experiments were initiated in the use of hypachlorite steri-
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lization of the water and plant as an alternative to hot
water extraction; this wenld be 1 very much cheaper method
of eliminating undesirable bactertal flora than the use of
hot water, but it is not vet clear whether it will be possibla
to obtain ithe high percentage extraction of indican given
liy the latter provess.

A point of greal praciical interest avose durving the frst
ddays of manunfactuve. It was found that owing to the

“weathering ' of the cement-lining surfaces of the vats

during the months intervening between one manufacturing

season and the next following one, Jime was set free by dis-

integration in sulficient quantity te prodoce an alkaline
reaction in the steeping water of such o degrec as to intor-
fere zerionsly with the growth and activity of the hydroly-
zing hacterin: in this way fermentation was delayed o
sich an extent that even after twelve hours this process
ihen normally complete was only just beginning. Tt was
found necessary to add considerable quantities of aeid
(230 oo of 50 per cent, sulphuric acid per 800 gallonsg) to
neutralize this alkalinity. Theve can be no doubt that a

similar action takes place in all factories using cement-

walled vats, and that the “warming np ™' of the vals cone
monly noticed at the beginuing of each season is due partly
to the removal of the disintegrated lime from the walls as
well as to the gradual establishment ol the necessary bac-

terial flora,

1t iz of interest to note here that numerons reporte have
besn received from indige factories of improved yields
resulting from the use of cross walls or other mathods of
inereaging the wall area of the vats, recommended {1917-15)
as & result of the discovery of the importance of bacterial
action in the fermentation of the indigo plant.

V. I'RpRINE,

Further study of the problem of elimination of this
disease of the silkworm in Tndia, included teial of the effect

‘0T hill-rearing upon the natural resistance of the larva to
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infection. Experiments wera carried out at Shillong
during Augast and September: layings of egas from Pusa
were divided, half Deing reared it Pusa and hall at
Shillung; artifieial infection was carried out at both places
and it was found ihat even in the fivst gencration u conat-
derable increase in resistance to infection was obtained in
the bifl-reared larvee. Eges from the lalter were trans-
forred to Pusa Loth from infeeted and from disease-free
moths, and further resistance to infection in the plains
was ueted in the latter, whilst in the former a smaller
percentage of infected larvee resulted from the hatching
ot of seed from the diseased wmoths, the infected Invva
also survived through a greater pumber of moults and a
larger pevcentage of themr attained maturity than is wsual
in such cases. It was also noted that the hill-reared worms
produced better cocoons. It Is proposed to continue this
line of experiment and to recommend the institution of a
central seed station at Bhillong to provide ameliorated
seed] for the Indian industry. The revised method of exa-
minution of wmoths previously reported has been adopted
by varivus grainages in India; the Sericnltural Superin-
tendent at Berbampore (Bengal) has reported favourably
on his experience of its wse during the last season. Tt iz
abundantly clear that owing to the use of moitivoltine races
in India and the generally insanitary comditions under
which rearving is carried out it is essential fov the rearer
to begin hig eepson with diseage-{ree seed, in defauit of
which the rapid cumulative eflect of any small percantage
of discase initfully present, in the convse of rearing the-
munerons broods characteristic of the multivoliine races,
will inevitably result in the failure of a fatally large-
proportion of the worms.  For this reason it is neeessary
to adopt in Tndia o much higher standard of purity in
the seed issned by grainages than is customary in Enrope.
A Jecture on this subject was given at the Entomological
Couference held at Pusa in February, 191%. A memoir on
the mechanism of infectivn and the climination of pebrine-
in India is now in the press.
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VI. BTERILIZATION OF WATER.

Attention was drawn to this subject owing to the out-
break of a severe cholera epidemic in the neighbourhood
of Pusa, and the difficulty of obtaining antisepties.
Attempts were made to obtain a stable hypochlorite solu-
tion by electrolytic methods and the work was transferred
to Shillong whilst I wag on hill recess there; owing Lo the
kindness of the Director of the Pasteur Institute who
allowed me to work in his laboratoy and the coustesy of
the officers of the Local Government who allowed me to
make use of the clectiic current supply of Govermment
ITouse, I was able to continue this investigation and was
also fortunate enough to secare the assistance of Captain W,
Iadglinson, R.E., who was put on deputation by the Army
Departinent tor this purpese and bas since heen working
on this problem at Pusa. It has been found possible to
produce a solution eontaining from 3-4 per cent. available
chlorine by electrolysis from purely Tndian raw maferials,
thus avoiding the use of imported bleaching powder and
having the consequent advantage of avoiding the.great
loss of cllorine in transit and in store ineidental fo the
use of © hleach; 7 at the same time this solution (new known
as E. C)) can be prepaved anywhere where electric eurrent
is available, and can be made of standard strength merely
by reading fignres on an ordinary current meter without
expert knowledge either of chemical or elecirical methods.
This work was doue at the instance of the Biores Depart-
ment of the Indian Medical Service with the object of pro-
viding a veliable method of sterilizing water for troops on
field service or elsewhere; the principal difficalty encoun-
tered has been to obtain g sufficient degree of stability to
allow of storage for such periods of time as may be neces-
sitry for transport to situations where electric enrrent is
unavailable; the degree of stability possessed by E. C., like
that of all hypochlorite solutions, varies inversely with the
temperature of storage, but owing to the method of pre-
paration and the use of an appropriate stabilizer it should
be sufficient to ensure its efficiency under most conditions
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likely to be encountered. Fuvther work is now being done
to ascertain the most efficient form of apparatus for produc-
tion of this solution on a practical scale.

VI, PROGRAMME OF WORK FoR 1910-20.

Major subjeet.
1. Nitrogen fixation in Indian soils.
Special enguirics.
2. Indigo manufacture,

3. Pebrine disease of silloworms,
4. Sterilization of water.

Minor subjents.

5. DBacterial diseases of plants.
fi. Biological analysis of soils.

VIII. ToRLICATIONS

Hatchingon, C. M. . Repmt on Agricultwral Bacleriology, 1917-
18, for the Bourd of Beiruiific Advice,

Huichivson, €. M. . Nitregen TFizalion in Indan Soils, dgeie.
Jowrie, of India, XTV, 2,

Huiehinson, C. M. . Nilvogenons Fertilizers: Their wse in Iudia.

- Agiie. Jouwrn. of Fadia, XTIV, &

Joshi, WV, . Bate of Nitrifieadion of different Green

- Anatures aml parts o tireen Manores umd

the inlluence af eroy restdues an wifritea-
tion.  dgric. Jourt, of India, Special
Indian Seience Comgress Number, 1918,
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REI’ORT OF THE IMPERIAL COTTON
SPECIALIST.

{G. A. Gamaie, FLE)

I. Cmarce,
I was in charge of the post throughont the year.

IT. Corroxs 1N tHE PROVINCES,
Bombay Presidency.

Khandesh, On the Jalgaon Farm, in Hust Khandesh;
experiments have been continned to test the actnal values
of some of the inferior components of the local mixture,
and of the Bindewali Cross which was developed in the
LCenlral I'rovinees,

The loeal N, R. (Khandesh wneglectum rosenm)
declared to be good for spinning 10°s.  Poona N. R. and the
local . R. C. have no staple and, althongh the propertion
of Jint w seed s high, neither is worth any emconragement
and tey should be thrown out.

The cotton of the Sindewahl Cross is reported to be
near becar-oomra. Tt is silky, of good staple, though rather
variable, and it can spin 18%.

The money value per acre works ont as fol]ows
X. R €, Rs 72.7-0; N. R., Rs. 69-10-0; and %unlewab;
{ross. Rs. 62.12-0. These Rgures prave that, if cotlons
o better staple are desived by the trade from Khandesh, it
must be prepared to pay a premium to compensate for the
amaller yield to the cnltivator who otherwisze will continue
to prow the cotton which gives him the greater profit. I
would emplasize the necessity of maintaining on the
Jalgaon Farm tests with the more valuabls yellow-fowered
forme of neglectams which do possess something in the
nature of u staple

Samples {rom five localities on the Nizam's Hyderabad-
Godavery Valley Railway were grown for comparison on
this farm. Messrs. Tata Sons & Co. carefully examined
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the cotions grown from these samples and reported As
Follwa :—" We have examined these five samples and all
seem to have greatly lmproved on the Jalgasn Farm. We
wonld strongly recommend the enltivation of megled cotton
seeds in the Khandesh tzact. The samples have all obtained
the charaeteristios of meoglei catton which is considered to
be of good staple.  That tvom Dharmabad comes first; from
Puena, second ; from Naoder, thivd ; from Parbhani, foueth:
atd Jains, ifth.  This jndgment ¢confirms the opinion that
we sxpressed some vears ago that a steady increase m
yuality oeenrs from Jalna enwards to Dharmabad,

“ In Nander, theve is such u great mixture of varieties
of cotton that only a small number of hales of pure good
long-stapled Nander iz availuble.

* This vear the rates of mogled cotton, such as Nander,
gte., are ahout Rs. 70 lower thau droseh rates, bul ordi-
narily they used to be very neatrly equal or about Rs. 10
Iower. All these samplez arve good for spinming 185 to
20's.

The value per cundy {784 1b.) of these samples ran frow
Es. 460 to Rs 430, while those of the seleetions of N. R
catton an the Jalgaon Farm vanged from Rs. 390 to Rs. 400,
the value of fine Dhandesh cotton standing on the suie day
at Rs 445, We have, however, no information regarding
the acreage values of these moglni cottong.

We bhave amranged for the testing of vellow-flowerad
types of the local wrop and the ¥indewahi Cross against
the inferior white-flowered types in alternate strips of
maoderate size, amd these trinls will have to be repeated for
several sensons.

Szuthern Moratha Country. The type of cotton gener-
ally cultivated in Sholapur is the juri mixlure of neglec:-
ulitg prevalling in Khandesh and Berar; in this mixtove
there are stray plants of herbgceum {(Jowari hottd) aad
Upland, The neighhouring tracts of the Nizam’s Domi-
nivns produce & very high class of cotton from a type, in
which bani predominstes, known ag * karkheli” Before
it is finally decided to introduce N. R. into this tract to the

Iy
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exchusion of every other variety it will be advisable for the
joeal department W give an exhanstive trial to the Farkheli
of the Nizam's territory which has a ginning percentage of
29-30), and to the yvellow-flowered types of the local cotton
incliding the Sindewahi Cross from the Central Provinees.
All forms of kumpia are tested on the Dlharwar Farm,
and all Uplands at the Gadag Farm which enjoys the
advantages of both the south-west and north-east monsoons,
a condition sssentinl for their proper cultivation.

On the Dharwar Farm, the following selectioms of
Fasmpta have heen under test for several years, and as
regaris merit they stand in the following order:—

Kumpte Seleetion (Dharwar I), an evect type. with
short hranches, chosen not ondy for the quality of its ling
trut also for its habit of growth, comes [irst, with an acreage
return ol Rs. 153-2-0, a ginuing percentage of 2%1 and
the value of lint Rs. 640, the ordinary bumpto with a
ginning percentage of 252 heing gquoted at Rs. 624,

Rurwipdey Selection (Dharwar 11}, a bushy type, the pre-
vailing one o the felds. The branches are louger than
tn the first.  Tts acreage outturn is Rs. 130-2-0, the giuning
percentage Is 293, and the lint is valued at Rs. 630 per
el

When these selections were fivst made it was expected
that the more compact growth of Dharwar I would allow
of closer planting and therefore o higher yield, and this
hag been confivmed by the experience of several vears.
But the possibility of there being o difference in the knt
also was never suspected, and this has beey emphasized by
means of reports from Messrs. Tata Bons & Co., who say
that Dharwar I is decidedly superior in length of staple,
while the cotton of Dharwar TI is bulky and resembles wore
in appeavance to what is called Pirutner ( Foot-roll).
Kunpty ordinery, cultivators” kumpte, gathered for the
purpose of comparison was valued at Rs. 625, If has a
ginnmg percentage of 252 and a lint value of Rs. 625.
All the above samples were considered fit for spinning
24’3 to 8%,
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At the Gadag Farm, experiments are condncied with
.different forms of Upland cottons known as Dharwar-
American which, as has been stated, require both mon-
soans,  Their cultivation is natarally restricted to the iracts
where these climatic conditions prevail.  They exist in the
fields mixed with jowari hatti (bumple) round Ranibennur.
This wmixture of Dharwar-Amevican and Fumipts cannot
Le treated as frandulent. hut must be taken as a pre-
-cautinnary measuve o the part of the cultivators to ensure
a crop from at Jeast one variety. ln s normal year the
Dharwar-American ripens first and the crop is mostly off
the land before the Ewmpts comes in so that both can be
marketed at diflerent times. The loca) department ought
“to work out the actual economie significance of this mixed
croppivg. The doubtful variety s Dharwar-American,
as Futepte 18 move generally grown pure,

In 19121013, T pointed out that the deterioration of
‘the Dharwar-American cotton had boen cansed by the
mixture of Upland and New Ovleans types of cotlon, aud
arranges| with the Director of Agriculture for the tosting
of the same.  As a reault of this test the Upland type has
proved far more promising in cvtturn, pinning pereentage,
-and the gqoality of fibre than the New Ovleans type. The
Uplaml type, on an aversge, gives 60 Ih. mors topes per
acre than the ordinary Dharwar-Ameriran mixtore. gins
3 per cent. higher, and in value commands R 15 move
per candy of 784 Ih. The following stalement gives the
average vutturn and ginning percentage of the three types,
which will bi found to be of interest :—

Aversge vattorn
' wer mera for

Nuww of variety | Avesaps piongag

! 6 yuars

: i, |
Dharwar-Amerdenn {ardingry] . . 00 ! 2501}
Upland type . . . R 167 | Gt

New Onleans type . . . i E- -
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Samples from the Gadag Farm were arranged in the-
following order :—

o Dharwar American, Upland type selection, gave an
acreage return o Rs. 142, a ginning percentage of 36, and
a valne of Rs. 640, The quotation for saw-ginned cotton

on the day was Rs. 615 A sample of erdinary Dharwar-
American o

sthered for comparison gave an acreage retaen
. a ginning percentage of 314 and a value of
Ra. 620 per cundy.

Dharwar-American, New Orleans type, gave un aceeage
rodurn of Re 88-6-0, s giming percentage of 532, and was
valued at Rs 630, ’

All these cottons are gond for spinning 20°% to 30's.

In order to ascertain whether the quahities of fibre,
pinning perceninge. ete, have any divect conaection with
the condition of the soil, & number of scil sawples from
1epresendative tracts were taken and samples of cotton
welt also taken from the same Jaads,

The s0il swnples weve gubniitted w Dr. Leather whe
made the lollowing remarks afier thelr examination :—
“The soils may Le divided inke two groups from the-
chemical stamlpoint, namely, those containing high pro-
pottions ol carbonate of lime whicl are from the villages
Bhilavadi, Mira], Sangli and Bijapur, and the vemminder
which contain vers mucl less. The former vontain not
only a higl proportion of earhonate of Mine hut also a
very low perceniags of available phosphate and available
potash,  The other gronp consists of the remainder,
namely, soils fran villages Pachhapur, Dhavwar, Huilgy
and Halgali, All these soils contain, comparalively
speaking, low proportions of carbonate of lime but rather
more aviilalle phosphate and potash; ab the seme fime,
althongh the proportion of carhbonate of lime in the soil
{ram these four villages s losw Lar Black cotton zoil, it is.
suflicient for ordinary agrviculiuval needs,

“ You will see that the chewical anslvsis does not divide
the soils exactly as the physical amalysis did. though one-
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cann see {he same classification on looking over both the
elutristion and percolation tests figures. The soils from
Bhilivadi, Sangli and Bijupur are physically imperfect
snd are in need of phosphatic manuring; the soil from
village Miraj may not be phyeically imperfect, but i doos
requite phosplatic mancring. Of the other group, soils
from Pachhapur and Halgali villages seem to me to be
Jikely to dry up very quickly but are from the chemical
stamdpoint better off than the others. The soils from
DPharwar and Huilgel willages although chemically and
probably geclogically the same as those from Pachhapur
and Halgali, sre physically different, especially that from
Dharwar. T shall be vety interested to hear from you what
the agricultural difierences are. I would certainly have
thought that the soils from villages Bhilavadi and Bangli
were agriculturally different from Miraj soil, although they
are chemically so very similar; and in the same way I would
diave expected Pachhapur and Halgali soils to be agrieal-
turally diffevent from that of Dharwar, although here again
chemically they ave so similar”

As regards the classification of the soils by Dr. Leather,
it will be seen thai he divides them into two sections. The
valuations of the cotton samples from ihe swne ficlds prove
that they arrange themselves almost exactly in the sawe
order. Thus in Section I, Blilavadi cotton was valued
at Ra. 272, Miraj ut Rs. 250, Banghi at Rs. 285, apd Bijapur
at Rs. 263; and jn Section II, Pachhapur at Rs. 300,
Dharwar at Rs, 280, Huilzol-Gadag at Rs. 860, and Halgali
(Bapibenmnr} at Ra. 270, The vate of ordinary Lumpte
lor the dav was Re. 275,

Cojarat. At Suvat, attention s concentrated on the
difficult proplem of how to improve the surat deskd colton
which is very hemogenons in character and is already the
best of the indigenouns cottons. Three strains have been
izolated and studied : (1) 1027 ALY, {2) Selection TA, and
(3} Belection 1I. For the frst period of five ven, the
ginning percentages were: (1) 36-7, (2) 360 and () 357,
respechively, and for the second period of the Iast three
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vears, they were (1) 34-5, (2) 36:6 and (3) 35-6. The gin-
ning percentages of suret deshi for the same periods were
333 and 327, On this point alone it will be conceded
that the cultivator gains in quantity by nsing one of the
selections instead of his surat deski.  As regards the actual
improvement of a selection, it will be useful to record the
progress of 1027 ALF for the last 8§ vears. In I812-13,
it was reported to have acquired the characters of surus
cotton with a slightly short staple; in 1913-14 it was con-
sidered almost equal to naesari in length and feel; in
1814-15 it wag in no way inferior to nasseri, long, sifky,
and strong; in 1915-16 the same remarks wers made; in
1918-17 it was conzidered superior to waesars; tn 1917-18
the same remark was made; and in 1918-1% it was
reported as good, long-stapled, silky cotton and almost
equal to Middling American. As regards production, the
cotton of 1027 ALF wag valued at Rs. 206-10-0 per acre,
that of Selection IA at Rs. 192-12-0, that of Selection IT
at Ra, 155, and of the local surat deghi at Re. 136,

TFor the current season the local department has distri-
buted, in separate proups of villages, suffwient seed of
Belection IA and Selection 1T to cover 5,000 gcres, and
a special staff has been retained to supervise all operations
on these from sowing till the sale of their produce in the
market,

For several years past the staple of broach deski has
steadily gone from bad to worse on account of the introduc-
tion of an inferior type of cotton known as ghogari. An
experimental station was started in Broach to test the
characters of ghogeri as a pure crop, as its origin, history
and nature were nnknown, It has proved to be a prolific
aropper of a grade of cotton resembling bengals, with a
high ginning percentage. A number of forms were izolated
and tested and none wera found to approach broack in uny
way. The only alternative that suggests itself is that broach
itself should be rigorounsly tested to see wlether some form
wf it could mot e developed to give a better profit than
ghogeri. The experiments at Ajnpura have shown that
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there is a possibility of this. If it can he proved that the

culeivator loses nothing by abandoning ghogari, the
anthorities wiil e justified in prohibiting s cultivation.
Messrs. Tata & Sons had the following remarks to offer on
some samples of ghogart taken from the Broach Farm :—-

“They have no staple ab 2ll {except one which seems

to lave o Hitle) and they resemble benguls more than avy
ather variety. We are given to understand that this type
hag not only taken a fiom hold in the froach cotton tract
lnet it has also extended into the Surat Tdstrict. IF this
ig the face, it is greatiy to Le regretted, since it is ot at

all desivable that such o sbovt-stapled type should be

encouragelt in Broach and Burat Districts. We would
therefors strongly recommend that the department should
take rigid steps to discourage the growth of snch types in
Breach and Surat.”

I think that the possibility of identity helween wagad

and ghopari shonld be Investigated by & local interchange

of seeds, viz., by testing ghogari (under proper restrictions)
somewhere near Viramgaum and waged af Jambusar. T
aw alss of opinion that, at Debad Farm in the Panch
Maha's, rxperiments shoukd be condined to the testing of
fiechaggune coltons of whoese tract this area Iz a natural
exienaion, anhd that 30 s not desivable to allow aeglectum
coftons a footing in @ staple cotton tract.

At Ajfnpura, in the Kaira District, Sslection IA from
Surat, vielded 472 1. of secd cotton (value Rs. 131 per agre}
with a ginning percentage of 372, waged gave 456 Th
{value Ra 131) with a ginning perventage of 36-8. ghogari
gave 411 1 (value Re 107 with a ginning pereeniage of
365 8, and the loeal kanel gave 599 i (vq]ue Rs. 114} with
a ginning percentage of 53,

Geniral India,
 Bamples of four cottons were received from the Tndore
Farm for valuation aud remarks. . They stood in the follaw-
g arder:—
(1} Cambodia. Value per acre Rs. 137-7-0, outtorn
710 1b. seed cotton, gummg perchntape 33,

ol ey
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voluation Hs, 460 per candy. This was sown
under irvigation in May. 'This cotton hes not
gol the appearance of Coambodia, the fibres are
wenk and ataplo short, about § inch long. On
the basis of ujjuin ul Ks, 520 on the day this
may be valued at Hs. 5¥0, Madras Canbodia
selling for Rs. 650, A good sample of machine-
ginned Cambodia has a nive golden tinge and
a soft feel. The staple is about an inch long,
spinning up to 40s. Gadaz-Cambodia (rotler-
ginned) s only slightly nferior to the Madras-
Cambodia but a saw-ginped sample is far
inlerior as the fibres are tovn.

{# K #2¢ (an ihdigenous cotton evolved by br. Leake
at Cawunpore).  Valoe per acre Ra. G3-7-0, gevd
cobton 3306 b, ginning percentage 34, valuation
pev condy s, 413, good for 10w

This alse has detertorabed in the Ceniral

] India soil and has acquired bengal siyle, having

; harsh feel snd short staple.

{8) Loeul Malvi. Value per acre Qe 58-9-0, seed

1 cotton 350 lb., ginning percentage 30, valuation

s, 430, and good for 10,

{4 Horwadi. Value per acre Qs 45, seed cobbon
244 Ib., giming percentage 33, value per candy
B, 475, good for 20,

As regards future work in Central Indis, it should be
cmphinsized that from the first Lhe stafl in chorge should
Liave & precise knowledue of what cottons actually exist in
the tract and selections of all forms found i the ficld
should be studied aud tested on the experimental tarin by
ollivers who have had preliminarvy training in cobton inves-
tigation, The very [me variety wmedsensis is well worth
: detwiled research and forms of it with a higher ginning
: percentage will undoubtedly be found if tle search is coi-

ducted exhanstively,

. ) Thanks are dve to Messis. Tata Sous & Co, Bombay,

Lov their gencrons help in valuing the samples subuitted

i I
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te them.  This work takes up nmeh valuable time which
tall luve given ungrudgingly to assiat us in the uphill

Lheti s
task of cilactibg lnprovement in the Indian cottons.

1IL I'moguaMME oF WoRK Fom 181920,
Major.
{1} To visit and advise ob points regarding eottou aud
ity cultivation whenever reyuived to do so by
the Provincial Departments of Agrieulture.

Minor.
{2} An enguiry into the manurial reguirements of
cotton will e male.
{3) Researches on the botany of cotton will be con-
tinned,

CALUYITA § FRINTEG FY BUPDL. (O¥T. IRINTREQ, TRInA, 8, BASTINGE STUERE.
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Since the retirement of Mz, G. A, Gammis at the end
of September 1919 no permanent srrangement has beon
made to &1 up the post of the Tmperial Gotton Specialist,
No reporl of that oflicer is thevefore to he found in this
volune.

The Report of the Secretary of the Sugar Bureau, being
not exactly of a scientific nature, has heen published as an
appendix.

HiMLa, 5. MILLIGAN,
The 28th Reptewber,  Divector, A gricultural Resenrch

1820, Tnstitute, Pusa,
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Sciendtic Reparts of the  Agricultural
Research lnstitate, Pusa

(I-nclud-in§ the Report of the Seeretar ,. Sugrr Burdou)

1919-28

REPORT OF THE DIRLCTOR.

(8 Mintican, MA, BRo, avp G. B. MuNprrsox, NDA
ND.D)

T. CHARGE ANTI BTAFT.

Charge. Mr (. A, D, Stouart, LC.S, held charge of
the olfice of Agricuitural Advizer to the Government of
Todia and Diveclor, Agricultural Rescarch Institnte,
Pusa, ap to the 23wl Ockober, 1919, and 3¥:. J. Mackenna,
CLE, LCH, from the 24ih Octoher, 1918, to the 30th
April, 1920. On the transfer of Mr. Mackenna to Burma
as Development Cowmnissiener, Dr. B J. Buotler, ML.B.,
L2, held charge from the 1st May 621l he was relieved
by My, 8 Milligan on the 18th June, 1920,

Dr. E. J. Butler held the post of Joint Director of the
Institute until the cloze of the year, bat subsequently
proceaded on leave, Mr. G &8 Henderson, Tmperial Agri-
culkburist, relieving him of his dutics as Joing Director.

Staff, Dv. W. H. Ilarcison proceedad on leave for
18 mouths from 1lst May, 19420, when Ik, J, Sen, M.A.,
Py, Bupernmuerary Agriculiural Chemist, assumed
charge of the dutics of lmperial Agrieulturel Chemist,
Dr. Sen's deputation under the United Provinces Govern-

ment ferminated on the 8rd December, 1919,
B
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Me A Howard, C1E, M.A., and Mrs. Gabrietle L. C.
Toward, M.A., Imperial Feonomic Botanista, went on
lenve from the 26:h November, 1919 Mr, G. P. Hoctor,
ML.A. B.Sc, Feowomic Bolanist to the Government of
Temgal, has officiated as Imperial Feonomic Botanist sinee
the 20th Decoinber, 1919

Mr. J. H. Walten, M.A., B.Be., Assistant Agrieutivral
Bacteriplogist. Las been appointed to act as Tmperial Agri-

cultaral Bactericlogist from the 15th April, 1920, the date

from which Mr. C. M. Hutchingen, CLLE,, B.A., procended
on leave for 18 months. AMr. W, V. Joshi, M.3c, BA,
L.Au., First Assistant to the TImperial Agricultnral
Bacteriolozist, aclts ns Assistant Agrienlfnral Buoeterio-
lagist from the same date

De T J T Blizw, Second Imperial Myeolugiet, has
been ¢n 11 months' leave from the Hth Febraary, 1020,

Mr. Wynue Sayer, B.A., neted as Tmperial Agrienl-
terist up to the 4th Japuary, 1920, when the permanent
incumbent, dMr. G. 5. enderson, resunied charge on retern
from leave.

At the close of the year under report, My f. F. Pastur,
M.30, Supernumerary Myeologist, was still on deputa-
tion in England for training,

- Mr. Afeal Hassain, B.A, M8, Snpersumerary Mnio.
melogist, waz transferred as Entomclogist to the Punjab
Government on the 16th September, 1919,

Mr. W. A, Davis, BSc., ACGT, Indigo Research
Chemist, was on leave from the 13th October, 1818, in the
25th April, 1920,

Dr. A P, Jameson, who hos been appointed Prote-
zoologist at Pusa, joined his duties on the 17th October,
1919,

Subsaquent to the close of the year uniler veprrt,
Mr. ¥ M,‘ Howlelt, BA, TES, Imperial Pathologizal
Entomologist, dfed at Mussoarie on the 20ih August, 1920,
aftar a serious operation. His death is a sevious logs Lo
the Institute and the Indian Agricultural Service.
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JIL Work or tHE INSTITTTE.

Belentific Work. The scientific work of the Institute
dnring the vear is deserized in the reporis of the varlous
seclional heads. A deseription of wotwh of the work las
alrendy ;1ppe'1rea in the form of Memaivs and Bulleting,
The followl g 3a o ammaly of soee of the items of ware.
immediaie importance.

Agricaltuerel  Sectivn. The permanent experiments
were conlinued on the lines of former vesrs owl the
nsual collaboration in fieb] esporiments with the other
Reetions of the Tnstitute.  The general farm arveu has bean
organized s0 as to provide a large-scale test of the mainte-
nance of soil fertility under a double cropping sysiem
without treigasion, the principal crops being nsed as Food

no

fur tha dn.x]"\_ shock and congumed on the Tarm,

Dinta regarding the economics of “ power ™ enltivation
anid the comparative value of various rotetion crops are
heing collected,

Tlhe ste

5 of the cross-hreading experiments with
cattle, so Lar ns the fivst eross 15 conpcerned, i3 now assured.
Tl results of the combined cattle-bresding and fodder-
raising experiments are clear on twe lmportant points,
TEEL—-

(1) that, for the production of milk, it is possible by
crossing with an lwmpovted breed of high
pedigres to improve on the milk outiurn per
head of the Montgomery cattle purchaszed in
the Tunjal, to the extent of at least 100 per
cent.;

{2p that, whore comditions permit, it jg possible by
the unse of power on a fairly lurge scale to
oreatls reduce the proslnetion-cost of fodder.

Tt is now clear that the cost of production of milk for
tha large towns could be argely reduced by the hreeding
of ervass-hred cows for the special purpose of milk produc-
tion snd the growing of cheap fodder on the lines adopred

at Pusa.

o2
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Chenieal Sectian. As recommended by the Conference
of Agricultural Chemists, an investigation into the methiods
ot 'Lnal\sm of nitrogen and phosphoric acid in manures
and fertilizers has heen undertaken by the Chemieal
Rection, The Importamt juvestigations regarding the
retention of phosphorie acld in caleareous aml non-
caleavecns soils reached w stage  which enabled Dr
Harrison to subwit the vesalt for publication. The work
on windrowing of sugarcanes started at Peshawar was
continned at Pusa where it was found that the canes
were aapoble of being windrowed under conditions
of temperature mueh higher than those obtaining in
the North-West. Frontier Province. The question as lo
whether the reots of certain crop plants excrete toxie sub-
staoces, nud the comparative effect of ammonium sulphate
as a manure for paddy nsed alone and in combination with
groet mannred. formed same of the other important investi-
gations mate Ly this Section.

Botanieal Seetion,  Botanical weork on wheat, indige,
Linsesd, tohaceo, patuwa (Hilisens eannabivus)y and safllowey
has hesn cnniinwmed.  Tn additinn to this, work on vice and
jute vecefves mention in the repert of the Officiating
Eeonomic Botanist.  Heperls (rom Che Tntled Provioees
indicate that some of the new Pasa whent erossos sent ont
for trial may prove even higher yielders than the well
egtablished Pusa 12, showing an improvewert n the divec-
tion of a sironger steaw and hetber grain-lwlding pro.
perties.  Botanical work ov indigo wes confined mainly o
a coutinnation of ohservations on plants grown in drained
and undrainsd lysineters, to the montlly examinstion of
roots. and to sced selection.  Definits resplts huve been
obtained frous the work on linseed, indicatin 2 the lines on
which impiovement of the Bihar varieties nmst provecd,

The OfMiciating Heonomic Dotaniat, in collubor atifm
with the Fibee I"\p(‘lf to the Governmient of Dengal, conid
nued the investigations into “ chloresis® g jute w]uc];
promise to have hinportant practical results in eliminating
this danger to the Bergel jute crop.
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The Myeologienl Section was short-handed during the
greater part of Lhe year owing to the nhsenee of two of the
superior staff,  The worl: on the black hand disease of jute,
rot in potatoes during storage, and on the diseases of fruit
tn Kumaom have, however.  yielded ‘mportani vesults.
Miseases of cereals have heen under investigniion and con-
giderable progress has heen wade in the enguiry which is
likely to extend over several years.  Obsevvations at Lyall-
puar of the root-rot of cottor have led to the conclusion that
this disease whicl oeones sporedically in Novinern and
Western Indin 18 a non-parssitie one and iz assoviated
with soe ublknown soil condition whicl «ill require
specint study.

Eotomslogicnd Seetion, In additl n to systenatic work
o dosects, the Eutomological Section continved the
imvestigation of the relative immanity of varieties of
cotton from helworna attack, of hover pasts of sugarcane,
vice and other cereals, and of other agents of damage to
these crops which produce effectz similar to those cansed
by borers.  The {mpsrial Ewtomologist, in emphasizing che
importance of the sty of the stem horers, estimates that
e avorage loss of sugaresne in India throngh the astion
of borers amonnts to L0 per cent. of the tatal erop. Con-
giderable material has been accnmulated regarding insect
pests of froif trees. The reanlts of the prolimged experi-
ments and the datails of the sucressful methods on the
storage of grain against insect attick have heen [olly
desiribed in a- paper by Mro Fleteher and Me ¢ C
{abosh,  Prether worlk on pesls of stored geain was
mamly directed to finding whether there iz avy iufesta-
tion i the feld and, if so, to what extent.  Lac and seri-
culture also contivwed to engage the attention of this
Bection,

Pathological Kwtomological Sergion,  On the concluslon
of liz deputation o investioate Lhe mosqnite repelients,
the late Mr. Howlelt worked on the effects of allaloidal
poisons on rats and of Xerays on mnsquito laree in colla-
boration with Captain Barnard of the Colaba Hospital.
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Abtempts wers also made to discover the insect-carrier of
a shori period fever which was serionsly impairing the
efficieniey of ship's cvews in the lowbay Docks. At the
time of his death Mr. Howlelt was engnged en o survey of
flies in the Punjah and the Korth-West Frontiey Pravines
I cotmection with the wansmission of surra amongsk
camels,

fructorilogéonl Seetivn. A large wmount of vk on
nitrification and fixation of miveogen has already beon dons
by the Bacteriolozical Bection. During ihe year under
report, investigaiions were carried out rogarding the nitri.
ficabion of cow-dung, cow-urine and sheepfold manure,
alouy with their cifects on plant growth. The losses of
nitcogen during the stornge of these manures are being
further investigated. A study of the wide variations in
the accumulation of nitrate during the decomposition of
various oil-eakes tends o the conclusion that these are
iutimately connected with the cubolivdrate-nitrogen vatio
of the vakes, the oil conlent having apparently very slight
influence on nitrification. A comparison of the nitrogen
contaut of soil under fallow and growing crops shoved that
not only the nitrate but also the vrganic nitrogen content
of the crvpped plots were lower than those of the fallow
plot. Turther work on ihe sterilization of waker by the
new sterilizer (slectro-chlovegen), muntioned L lasi year's
report, was continued.

Protozoological Section.” Ur. Pringle Jameson, whe
joined hiz appointwent on the 17th Qetober, 19519, lus
taken up the work on the vebrive disease of silkworlns
from the point where Mr. Butehinson, w ho inittated the
investiga tions, Ieft off,

The wenl dene by the Fndigo Sestion is published in o
-spectal series of Indigo Publicationg started by the Imsti-
tnte. A separate annwal report has, therctore, not heen
considered mecessary,

Training. The number of post-gradunte students
under training at the Institute, during the year, are
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given below.  In addition, short courses have been given in
sericulturs,

Xunlicr af

stuileuls
ol Anrienltere L . . . h)
wulivrul Chewistey s ]
a
Feomamze Fatomolngy 1
Apriendbornl Booleriolagy 1
Serienlinre . . . . 5
Toran .1

Tn addition, My, T P, Padmanabha Piltal, Mycologist,
Travancore Stote, syc;lt a menth in the Mycological
Laboratory, and a stipendinvy student from  Ajmer-
Merwara underwent o tralming tu general analylical
nethods for three maonths in ibe Clewical Laboratory.
Two students sent fron the Agricattural Cotlepe at Bahour
were also piven instruction in sericuliure uot amounling
to a regulay course.

117, PUBLICATIONS.

Bix Menoirs, nine Bulleting, one Indigo Publication,
and Heee pawphlets were igsued during the year, while
32 pullications wore in the press st ihe clese of the year.

The proceedings of four conferences, siz., the Elevenih
Meeting ot the Hoard of Agricultuve, the Secrnd Meeting
of My mlnlma.l Wenlkers, the Thrst Meeting o Agriculinr :).l
Chemists uhd Bacterialogists, and the J. irst. Meeting of
Veterinary Cfficers, wave also brought out during the year,
and the Rr.me of the Proceedings of the Thivd anhJILUl[J—
gical Meeting, an aclavo volume of 1,133 pages of print
and 182 plates, wasg still in the press on the 306th June, 1920.

The issue of the “ Agriculiural Jowrnal of Tndia™
overy two months, insbead of every quarter, has further
stinmlated its cireulation, and, with the comuencenent of
the New Year, 1t is proposed to-further increase the print
order by 250 copies to meet the growing demand.
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IV. ACOOUNTE,

The total expenditure during the financial year ending
the Sist March, 1920, was Us. 6,509,343 as againat
Pe. 606640 during the previoms year. The details are

given helow 1—

. R,
Feneral expenditere on the Tnstitule | jeiwding
e Ofics of the Agricelinzel Advier anil
Tz ine]) . . . . . . o 24LEan
Clemiral Section . 09,850
N K e
Wrenlogieal Seetion . . EGRIG
Erternolorical Section . . . . 5-{-,”{!.’}
Parkalagicl Entooingieul c-,echun \ . . Y|

AT

Borfariclogical Beclion . .

Betawieal Seclinn . . . . . I
Agrieuliural Seriion . . . . . . BRT
Tulizn Resewveh Socdion | . . . . ol 58
Troloendogiceal Section . . . . . 3,308

Torat R TR

A sum of Rs. 15,000 was paid as o grant-in-aid fo the
Indian Tea Assoctation.

The prineipal items of expenditure under the annual
grant of Ra. 10,000 placed at the disposal of the Agrienl-
tural Adviser to the Government of Tudia for special
sgrienltural experiments were as follows -

R,
T investiontion of anii-scorhntie awd wobi-loeiber .
Fropertiss of smlried vegelables . . L2000
Onst of feucitg naleriuls . LS
Enferrainnent of visiters during wetor 11.|r1m [1:-—
nueslrndlons . . . . . . LT
Trlirine experiments . . . . . A4
Crst of pil for surre expor nnents . Ay
Apparatas and applionces for the M Vl"f']IJ"‘ILJl Sec 11!’}?]
ut Pamu . A0
Experimental coiiuu r‘ul{wat;cm bv th Tm]:eiml -
Cnfton Apecialisi, Poona . . . L 1,000
Muosquite experiments a4 Pusa . . . . AI6

Pry ofa Veterinary Assistant | . . . LBl
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The gross receipts during the year from the sale of
farue prodace, ailk, publications of the departwent and
other articles amounted to Ra. 36,221 as ageinst He. 21,408
last year.

V. COyPERENCE,

The Elerenth Meeting of the Board of Agrienlture in
Incdta was held at Pusa from the 1st Lo 6th Decomber, 1619,
nieler the presidsney of Mr. James Mackenma, CLTE,
108, The mesting wos attonded by 49 members and
87 vigitors, the latter including 1o Hon'ble Sir Clande
I, Bembor-in-chorze of the Depardment of Revenue
and Agricaltare, Governmenl of India, the Hanble Mr.
RoA Mant, Sevretary to the (Sovernment of Tndix, Depart-
nent of Hevenue and Agrienltare, and the Members of the
Indian Sugar Coumiltec.
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REPORT OF THE IMPERIAL AGRICULTURIST.

{({+. §. Hmnpzesox, ND A, ND.I)
1. Citancr.

Mr. Wynne Sayer held charge of the post of Tmperial
Agr iealturist Gl the 4th of January, 1920, when the per-
manent incumhent took over charge.

Klian Sahil Mehamamed thramvddin was appeintad to
the post of Assistant to the Imperinl Ageicolturist on 13th
August, 1919, ' ‘

Khan Bahadur Judah Hyam eetived from sorvice on
25th Angust, 1919, and Mr. L. 8. Joseph was appointed as
Catile Buperintendent.

II. GENERAL

An important part of the work of the Tmpoetal Agrical-
tnrish 15 to ack as linison officer io the warcious provineial
sgricuttural anthorities fn India.  Duving the past year
little m this direction was possilile, Mr. Sayer heing
employed on the Indian Sugar Committee during most of
the year and during the remaining monthe the writer has,
amaong other genern] work, been cceupied with o acheme for
meter tractor trisds and proposals for an Agri-Trrigation
Research Instituie. A number of tours weve, however,
undertaken in connection with thess proposals. A foll
seheme was drawn up for the proposed Irvigniion Research
Institute in consultation with My, T. Tb. JJ. V. s, Tnspector-
Geueral of Trrigation, and Mr. Roberts, of the Punjal
Agricultural Departoent.

A consultation was held with Mr. SBmith, the newly
appointed Imperial Dairy Expert, regarding the place of
the Pusa herd in the general scheme for the improvement
of eattle-breeding in Iudia. In the new dairy schemes
beipg worked ut for varicus provincial departments the

agriceltural part of the programme will be drawn up hy
the Tmperial Agriculturist.
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The second and fourth classes of apricultural students
were examined at Lyallpur, Punjal.  These students were
found to he of a nzeful and practical type, and show pro-
mise of being of great value to the futwre agricuttaral
development of the Fuanjab.

ITE PosLicarions.

A Bulleiin entitled © Practical notes on Bals Lund
Reclamution " was issued durving the year. The Guide io
the farm at Pusa was brought up bo date, and the prei
ary work for a Bullstin on details and costs of the difierent
Tarm crops at Pusa was completed.  Vurious notes and
revigws for the “ Agricultueal Jowmal of Inda ™ were
completed. A large numhu‘ of agricuttural enqun ies from
all paves of ludia were veplisd to.

IV, Traving coURsE,

Wlhile there 1s at preseal no delinile post-graduate
eoatse in agrienlture at Pess, ovadoales ate admitted
study farm practice and wevegonent of the dairy herd
Three simdents were admittod duving the vear wider
review.

Y. Tusa Fauw,

The farm is under the Tmperial Agricnlourisl, and, as
has heen explained in forviger reports. vousists ol abow
acres of arable land and 409 acres grazing in addition to o
eareluily propaced experiment area. The whels is Jaid out
soas fo permit of its heing worked on up-to-daie praciial
lines and operated with such western wachinery and hnple-
ments as ave suiked to Dndise sgrienliure. The preodsss
of the furw s used in the upkeep of the peiligres daivy
herd. The whole concern is vevy cleaply vun and is, frow
the strickly finaneial point of view, a good investment for
Governinent.

The Seasen.  The senson was an abuormably dry one,
the total rvainfall ameuntivg to 8275 juches ns aguinst
60-39 inches Lor the previous year. Bowings wenl on inler-
mittently during the scanty rainfall in the first three weeks
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of June and were nat completed it July, The pulse crop
was conseynently sown oo late,  The shottage of rainfall
rembinaed during the mensoon.  Two inches of wain in
Qctoher, however, faviliiatled the sowing of the rebi (winler)
erop. Thought again intervened till February 1420 when
rain saved the oot crop [rom total failore bat was (oo Tale
tor straw,  The qrher (Cajunes tndicns erop wlich was
dowering al ihe tine sufieved o great dead and yiclded dis-
appointiugly.  The monsoon, theogh light, was nob un-
Tavensalle to the muize grown fov grain, but thal grown
for meees Tedder was much beliny normal,

The Pusy: Farm is worked vnider o #liree-year 6-courso
rotation given Lolow.  The fund is donte-cropped, Lo, two
vraps avoe laken off the same land anmaally.

i
“Muasoon arop | I\'_Fadi.'\:ﬂ | Horieo for allaga i Madae for covn © Palae grean erog

Lud Fodder

Oaty

“Winter erop | ebi) . - | Ous . L Arhar 4wk |
I | dneliony)

Netails are ax {ollows (-

it wear's votakion, The Jand under maize iy piven 10
ione farimyard manare or 10 maunds oil-cake and is fol-
loweid by oats in the rabi. - During the yoar under repoi
five fields ageregating 125 acres weve put down under
: 1 jueer (Andropagon Sorgum).  The best yield was
zot frotn South Tangarbi leld where 15 acros gave 220
maumds per aere of green fodder, the best yield of oats
being 143 mionds per acte from Brickfleld No. 2,

The working eost fov the year for beth Fhawrif and rabi
crops in this vear of the rotation amonnted to Rs. 56-4% frer
nere antd the return to s, 88-2, giving o working p mﬁL of
Bs. #1-14 per acre for the year,

2ad yorr's votation.  No manure is given to the- crops in
the secord year of the rotation. Asa rulc m'uxe and :wﬁm

. Fxr'Iam"e of rel\ts, mtea 11.1|1 tﬁ\es il supcr' 1gion ch'uwcn B
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are aown logother so that the grhar remains as a rabi crop
after the removal of the maize, therehy saving a consider-
able smeount of cultivation at the busiest time of the year.
The total aren ander this rotation was 140 aeres oui of
which 119 acres were sows uluber maize and arbar.

The working costs for the year for all crops in this
rotation wore Rs. 22-10% per acre and ibe returns Rs. 06,
giving a profit of Rs. ¥3-6.

The season was a faiv one for maize corn and the besi
field Dhograson gave 14} maunis, the average over all being
nsarly 8 maonds. The arkar crop, as mentioned above,
finished badly owing to rain 2t tho wrong tiwe in February
1920 when the crop was in full fower.

drd gear’s votution.  Iu the 31d vear's roiation pulse
ceofis are sown in abacdf and fed off on the land. Tour
fieddls  agurepating T32F acres were sown under guer
(e opsis J.UQ(J.'HI?HJUELS) sovbenns, stk (Fhoseolus
aconidifolins], cowpeas and velvet beans.  Cul of this, 107
acres wore fed off and 23 acores of sware 1n Chhoania field
were enr preen for stall-feeding.  The latter area was sub-
sequently snwmn with cats manured with & aaands of wil-
eake por acre o make np for the removal of the erop,

The soiling began late (the 3rd of Auvgust), the sowing
of the crop having heen delaved by late wamMll. Two
hondred and sixty-sixc head of ¢atile consumed an averags
of Z-6 acres of crop datly over a peviod of 40 duys (Plate I),

Chats followed 1le nu J.‘:L. crap over B8 neres, 4 acres heing
left fuiliw for next yond's sugareane and hol <weather inaize
and a small nrea reserved for whest. The oals area
veceivea] oo dressing of one wannd of supeephosgsieate,

The best vield was 12) wavnds from Chhoania, the
average being 11 mavands,  Working cost was Re. 88%

acle nud return fis 53,

* e

Sugr e, The land for this crop Iz kept fallow
during psobd, the molslove belng eonserved by repeubed
harrowings U1l the cane s planted an February WJLhL}HL

¢ of penbs, rates aed toxes ond ‘cll]ar‘l\lﬂull c‘nr;uﬂi
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levizalton.  This yoar eight acres were whder eang. \
o of Tl o fon o oilonke was applied jer acve, halt
e pime ansl the vewaindor o the vt rainfadi
The et ielded ait average of 472 mavads pes acre ol
wold fo ihe fuclorr abaanes T yer maamd The oot

i s 11G-9 amd the relorn

caere, Twelve seloctod vavictios were wrown.
Tarple Maorilius, Ralidai Badkoe,
Yhin tpnes ;Lo a4, Mo,
4 und Rem‘:} T\-'uni;y

231 S b
thick voures @ Sathi
neriean ani
'11“1,11' \Inm,riw

; weie & grm,n 'i'
: ier'e;ts. Ot af o, Co2ih “o *:‘.!.H {o ‘,zl { iy L
Clo 203, Co 25, Co 207, Co 208, Co 210, Co 213, O 214:
#i8, Kiswar and Tohe Monjet did well aod aee this
o oavnbes Tha thick eanes e
t owliike the spacing ol 1Te rows
feel. This metimdd ol planiing:

T
vear heing tried on o la
q:LLuieul i ruws 3 feet ap
v the thin varietios s 2
has beew fownd tha guickest el inosl econianien ] 5 resiond
to Ishoar, Fwrows are epetied by o ridaingg plough, ol
lenwed by a sub-soller 1o loozeu the sofl v malo optieaf alsi

e thien todd hovkzontally ju she forrows £

inches,  Pels
lowed Dby o top-dressing of oibeake. Tl mols aee Then
covered Dy a special impletient which ix o combined e
and reller.

Sita. 2155 s in Goojavraila field were sown nnoer
jute for seed for the Fibre Expert to the Clovernment ol
Bengal. The field is Hable o floading, bon on acuomi of
the seanty monseon rainfall the ET0[) YT el yieleded
134 mawmls of seed ov an avernge of -2 mannddy per acre,

Bevarem.  Berseermn or Cyvptian clover (Erifolivm iwive-
anrdrivuil) Was sOWD oD AN atea of B46 acres comun: wniled
by irrigation [romt the river. This is n most prowisiny
fodder cropy providing fodder hetween seasons at a tie
wlhen there is & scarcity of ovesn food.  An aven of ove £
acres s now heen lt\veﬂed for the extension of this arop
under irrigation.  The fodder will he of grent wdue to Lhe
mileh stock,

A

x:fl

ok
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Neiling. 'The practice of grazing fodder erops on tha
land has been fownd fo ba of great practical value. Tt now
forms part z)'ﬁ the rotat
feazil li_, to maintain the
Luanl winder intensiee cro
matiar is commratively s

1 dlesiogned Lo determing 15 it is
ptlity _nf orlingry rainavatered
g With irrigated land the
simple, buit in rain-watered land
the maintenaace of lerzility by simyple practical welhods is
one ol the most wrgent of agricaltural problems.

VI Prraageyt EXPERINENTS,

These were continued in the two felds specially laid out
for the purnose.

{n) The permnunent maunrial and rotational experi-
wients were continaed. The vesalis ehiained up to the year
1915 1% wer v i sk commitiee hell at the time
af the Task Boeard of Azvicultore.

The oljec 5 serles is to deteriain: the specifie
efiect on soil fortility of the mors common organie and
chemica] mupnves apnlied alooe and i vavions combina-
tisns to a two-vonr 4-course rotalion.

Table I showing the treatment and results of ouLLurm
for the yesr 1919-20 35 given helow 1--

Fawre T,

e

Trenin cut

Tt
kY

TR} Athar

T e

(S TE

-

<li Lk Ta a5 L Lot
RUpply Tyt a3 in farne- |

annrlv petasl as D (aeme ;

wanply P, a5 in hrm\arﬂ

nix bosapaly nlbengen osin
Wa.

| 42 1Dee a1

i 1,017 Lddc TR
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{b) The green-mannring experimentsl plots designed in
collahorition with the Imperial Agricuttoral Bucteriologist
weie continued for the purpose of testing vesidues. The
yiells from e diffevent plois are not mmehuded in this
repoet as they show o departure Irom last = roil's resnlbs.

(¢} The experiments in enllabaration with the Jmperial
Mycolognst vegarding a method of dealing with die-back
disease in chillies wers continmed.

{7} Bix wheat varieties, Federation, Pusa 12, Thusa
Cawnpore 13, Marco Booji, and Lyallpur 8A, which
yielded well last year, were grown in a series of plots.  The
resilts owiag (0 the deficiency of rainfall were in mauwy
cases very poar.  The highest yield was 24 maunds 25 seers
per acre [rom Federation, while the highest outburms of
Pusa 4, Pusa 12 and Cawnpore 18 were 15 maunds, 21
maunds, and 18 mawnls vespectively.

{¢7 The experiments for comparing the comparative
economic value of the common leguminoms erops ware con-
timaed.  There ars two serles of plots in this experiment.
Ome series i growl with thorif pulses to produce wreen
fodder in the Fharif and is followed by winter pulses for

4

grain in the rabi season; the second sevies i for husting

grain eutburn of both Bherdf and roli pulses,
The table beluw shows this year's resulis :
Tasce [T,

AT Series,

Toturli nolars Tl pler=

- 3k, o Cinjast,
Fick

1 Soyheis
2
a el s
5 ; : :
St . . . 0 e e I I
Aty

N, Tehi (PRt s ro) POLLTIL .J..,-H | 1,1 i Gram Livanpree 0 W
7. Gant o b et | ) G Dl e | | an
B Valgfedichee il L. epin| oz | Ty

. N v £

o
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TR Series.

| welght of . i Weighil af
Thuarik palees | stedner Tk frabhicy I rosd per
| mezedn b, . oereia Is,
e —— e e :
1 S ey . . . . 1,145 | Falfow as khaclt emop was barvess |
HRTX Y |
i
% Cowpeat . . . L I | Lidtta . |
& Vieridavelvokbeaws . . LG 148 | Tiibte b .
4. Thoeicls Mg weed . R 13% 1 diman, B nbinfi By . I und
5. Math - . . . . LT | Foilaw 29 Ehaclf ecoy sas haryested
Luky
1. Tieid . . . . - Byl Ditin |
7 liwar . . . . . 1,44 Lkl L
4 val S e 442 | Ranun crog stebdleg fn rabi |

Series A, Almost all the kharif pulses grown yielded
welk excopt math, gear, and velvet beans, which zave o less
outturn of green fodder than Jnst year, probably on account
of the late arrival of the monsoon which delayed sowings.
The eowpeas and meth grown as gresn fodder were con-
sumed by the form stoek.

in the vase of the rabi pulses the yield of grain
amecunted fo about one-half of last year's outturn on
account of the late winter raing i Tebroary which fel}
when the crop was just in Rower. The Yellow Gujarat
amd the local gram salfered most.

Series B, Tho grain yield of khorif pulsen i3 bigh as
contpared with that of last year, but the late vipeiring of
the erop prohibited the sowing of the succeeding rabd
pulacs.

{#y Lxperitnents witlh Javn and Sumatrana indigo con-
ducted iu collaboration with the Indigo Research Clemist
anel the Tmperial Agricvltural Bactertologist, and the wilt
disense experiments in collaboration with the Imperial
Mycologtst and Lhe Fibre FExpert Lo the Government of
Hengal, were contivued.  These experiments will last over
a peried of years and the vesults will be dealt with [rom
time lo fime by the Indige Research Chemist and the Im-
perinl Mycologist in their respective reparts.

As o past years, crops were grown in the North Pan-
garhi field for the other Bections.
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VII. IMPLEMENTS AWD MACHINERY.

Stesam Ploughing Tackle. The set of tuckle consist-
ing of two single cylinder VK 7 class Fowler engines with
steel wire rope and four furrow anti-bulance gang plongh,
a disc harrow, a grabber, a zigzag hairow and a Crosskill
raller, worked during the vear for 126 duys of 10 actual
working hours each.  The engines were also nzed for silage
cutting and for driving an 8-inch centrifogal pump for
irrigation both in the monscon and cold weather sensons
when there was ne cultivation work to be done on the
Farm.

The cost of the set in 1913 was us follows :—

Ra.
Tt cngine: with steel cubles | . . .anong
Plough . . . . N . . P A 111]
s harrow A5
Gruldier PR . . . . . .oy
Algauy barsow and moller | . . _ LBy

Towar.

Detafls of output, fuel cunsuinption and working eosts,
including all expenses oxcept depreeiation and interest on
outlay, are given below,
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Fordson Tractor. After a trial and demonstration
with implements nsed on the farm in May 1919 this machine
wae bought for Rs. 4,382 from Messts. the Russa fingineor-
ing Works, Lid., Calevita, for further trials as regavds
fuel consumption end work.  The tractor has now worked
on the farm for fully a year in both kherif and rali calti-
vation, The implements used include Ransowe’s double
disc plough, a two 14-inch farrew Oliver plough No. 7, a
Raderick Lean dise harrow, spring tooth Larrows, o Cam-
bridge voller and an Orwell spring type cultivator: alse a
Raja reaper for harvesting oats. The work of the Qrwell
cultivator and Roderick Lean disc harrow when used in
eom junction with the tractor has been found excellent. Tl
Huja reaper is too small for cconomic resulls aud o self-
binder would be wmore sutisfaclory. The tractor also did
very good work in driving 2 Climax silage eutter for chaf-
ling gieen maize and fuer, Tignres ol oubpot, cansimp-
;;iiil‘l and cost exclnding depreciation and interest ure given

elow, :
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Augtin Tractor. This machine wuas bought [from
Mesars, A, H. Wheeler & Co, Allahabad, for Rs. 8,265 and
arrived om the farm in Janwary 1920, Tt did equally zood
work to that of the Fordsen with the same implemenis and
waa also used for breaking in loand from jungle.

The following statement shows the outpul, conswinption
and cost during the period of three montls” working.



w
=

YUss, FOR 191920

INSEITTY

|
a L % FOIUT L f o8 ¥ (0B E 404 o [YToTés | @ & F2 4108 ot
OFORL | Y Wi TRl | TR CHCF R p AV CEL | dw ORI
. —_ ] N ] — :
- I — o |
Sy ..:Z.Mnﬂ_ | fuggwell | oaegan | mvaon ! pewsieau .Su..,,,..._.._.__._H U I AT _
WL} i | MR S AL | siEefl - LR
IRV N34 AR As0 TRISE 0 MESTVAV i
709 (9)
| '
i 51 L)
[0 R0 }
3 capt i ax-1 L2 S _ ea6t
[ r "y o SR _ il anag 2ad EwCen sar=l N,
J PR e s a0, 5o wox
ATV, Tra ¥Ry g ISR umng
“wobusitery ()
: ! i
Lk e a0 EBIE I3 _ | owuer [
— N - = - i —
wnoy | EBEY BICOTr BOLY g _ sarTy | sy
e = I | | e EzDON
; L
TILT, HEITFLY c.ﬁw.%.%ﬁ: ; URIEBADLT ' ] b

R VINE: g i o 20 N

WI0M IO AV

imdpngy (2

“Gusipennt fo sypens 0940 Futhi JOPOAT COSEE fo 500 p woyged sty nding

TiA TICFL



24 SOFEAFTS REPORTH OF THI AGERICULTTRAL REAEALRLIT

The worle of these two tractors have clearly shown the
pocessity for esxtensive trials of stundevd makes in Tnidia,
It is possible that o munber of modificatinus will have o bo
introduzed hofore tractors can be vecommencded Toe ordin-
ary zemindari conditions,  The Importines b dadin of thn
tractor moveinent is enormous.  LJowh catble of powerlni
ciilliere necos-

type are searce and dear, amd dmpioved gy
sitates movs power, L s useless bo vecommend an incronsxd
aren. of, say, sparcane cultivation, anless means are pro-
vided for the exita power requmited Trr an incrsasud doplh
of cultivaiion. A wintor iractor oqnals in work §--18
of cattle. The subject is thvs worthy of more atfention
than a few spasmadic demonatvatione, Fuviher, the inive
duction of tractoes necessitates the provision ol training
schoods for deivers and workshops for vouning repois
within easy reach.

irg

The agricudtural machivery (eade in Pedin is ab preant
in an upsatisfactory stato. Makers have no divest vopre-
sentatives in India bul are represented by agenks b the
large towns,  There are no stocks in the conntey and space
patts are Increasingly difiiondt to geb, and fov these exher-
hitant prices are sometimes charged.  Tor esanple, 3 bhif)
was presented for Rs. 1,200 for spares for o couple of reap.
ing machines. Makers will undonbiedly bave o eontens
plate the appomtment of their own agents and the opening
of depdts in upeountry istricta .

1t is obvions that the work of the Agvicaltaral Depart-
ments in India must inclade both the testing of standard
types of agricultoral moachinery and the adoption of such
smuilabie modifieations as are required by Indian and indivi-
doal district ennditioms.  This class of work is quite in its
infancy and requires considerable capital and time.  Agri-
culturists in India are further handicapped by the diffi-
culty of petting into direct touch with mapnfacturers in
England and America,
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VIIL Proweer Dany Hino
During the year under report this hovd bas progressed
satisfactorily.  As has been shown in former reports it is
divided into two sections —
{rry A pure hred MMontgomery or Sanhiwal herd.
() A cross bred hew) obtained be erossing the poarer
Montgomery cows with Ayrshive balls
{#) The Momigomery Herd. The sleict selection for
milk yield is now giving results and the Lerd is slowly b
steadily improving., It nunbers over 244 head and it is
hopied to reject this vese a1l cows giving less than 8,500 Hh.
of mikk in a laciation peviod of 1% wonthe from calving.
Tt iz satisfactory o record that a nowber of the new
heifers have started with vields of over 3500 Ib. in their
Arat Iactation period of 10 months; as they ave still in milk
their names are not inchided tu the Tist below.
Tue lest results in the past year in Lbhe Muntgomery
seution arve:—

Tavee VIIL

il yiedd
Tonone of cow i L, 440 - B M 3
el 4] inl,
Joogmi 12 . . .l G407 Amdtsad | Bowdld J 4310
Snia®Se . . L . L0 G2 Andest | Gudki o ‘ 5,954
Roomadilen . L. 3007 Avackted | Boid 07 43223
Bhaw.ani 214 . . . . 4051 : ehugi i Tl anld 13 d,192
Chaidi 203 . . . . 4317 | Prayagl | Tudvini 56 3,770
Anpami 216 . . . .| h2% ! Mehad | Malhni 25 '; 4,408

Ashdi 210 . | Fanji 39 | 4,505

The calves from the Montgomery heifers are now heing
weaned at calving time bt great care and carefu) super-
vision is necegsary. When the cald iz weaned the cow
tales the hull sooner and move regulurly.

(b} Cross Bred Herd. The number of the cross bred
herd 15 at present 91 head.



38 SCTENTTRTC REPGRTE OF THE AGRICTLTORAL REREATCE

The bast of the cows were :—

Tame LX.

D3tk vield T’y
Mt of enm 1in fbe (10 Oalving T TR wichi
i months) | i i Lk,
e [ I P
AiniNew . . . . L bommaE oy 2md | Sl ComnaL
Traomi Na, 1. . . . . I ey 1) ! fud I Thomubd 3,034
Datay ¥a 7L . . . . ; LiydH1 i #nd ! Gupt Do4416
Kitty No. 19 P - 1 1 15k : Wekdi :
i i I !
Tabéy Ho. 3, - . - (AL 1zl : Ruugedi i %402
PegayMe® . . . . .| 5as | e ! Pl | 5510

The above resnlts are very striking. The combined
results at Pusa and at the vaviens military datries, in
which recorids of hundreds of animals and over 10 yeavs'
-exporience are available, show that a cross of the well bred
Ayeshive buil with an Indian cow will double the average
milk ¥ield of the Indian breed. The cross cow, Loo, comes
in ealf regulerly and the ealf ean be weaned without diffi-
culey.

The following table shows the yields of two cross cows,
AJill, belonging to the Milifary Dabrv, Bangalorve, and
Alibi at Pusa {Plate I1I). -

Tantn X,

1 ATl {PPuas

!Numhcg‘ of

; -
Udas o | Yieldin th. | drwin | Viell in 2
| ik it

Firsh S e ‘ BT AT i a4 7271

Hanopd « e . 3o sost | 504 7480

Thisd . . L . . | e 0,467 !

R a2y | ..

Fif . . . - . 368 13,602 il -




ok

T

Fig. 4.

Cons Lred Cow 7-hil” | Bangaiorsl,

“Alitn {Pusat

Cross Aoy rsbirs. Momigomery Covar
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Total days from first calving of Jill to day prior to
last calving, 1,544, Total yield, 50,360 Ib. Daily average,
2590 lb.  Presen; vield fremn 21st March, 1918, to 3Ist
Octoher, 1918, is 9,800 Jb. and still doing 30 lb. daily
{October 1933).  Per cent. bubter fat, morning 444, even-
ing 446,

From Tst April, 1920, to 30th July, 1920, Abb has
given 3,228 Ib., giving an avevage daily yield of 432 1h.
will and is now giving 33 Th. milk per day.

It is obvious that cows of this type are enormously
valuable. A cow giving 10,000 b, milk i1 s year with the
retail price of milk at 2 ceers to the rupes 15 warth taking
zome cave of. With veference to the comparative nuality
of the millk of the crose hred and Montgomery herds the
average of a number of bulk samples showed about the
sane Ligh content of hbutter fat for the two, ziz., 46 per
cont.

Muel criticizam hag heen evoked on the subject of crose-
breeding on the score of susceptibility to discase. This,
however, 1s largaly diseounted by actual experience at the
wilitary daivies where rinderpest has been anccessinlly
vombated by the method of simubtaueons inoculation.
Other cattle disenses are nat uemly so dangerous. Tha
main line of work in thiz counection is only at the begin-
ning, viz., the selection of a fixed type fTom among the cross
hreds. The ideal type of animal would combine disease
resistance devived fron the lemale side with the milk yield
derived from the Ayrshive stock.  To malke hieadway with
this worlt Iavge numbers ave essential avd the addition of
other stations is requived.

IX. BaLes.
A sle of sneolus stock wos held in Marelr and weas well
attended. Tlhirly head realized nearly Rs. 7,000
X, Srarr.

The statl of the Agriculineal Bection, Puse, though very
short-handed, worked with great zeal during the year,
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31 PrOGRAMME OF WOBK FOoR 1920-2L
Mejor.

I. Co-ordination of wovk in the various Agricultinal
Depariments by touring, etc.

II. Practical treatient of the Pusu Farn with speeial
reference Lo smitable modera machinery and the economis
results thereof,

ITY. Fractical treatment of the Pedigree Daivy llerd
and the fving of a cross bred type of wilk animal.

I¥. Experiment worl in collaboration with the various
setentific Bections ok Pusa as mentionoed in the varions seo-
tionil reports.

V. Rotatien and fertility experiments on a field scale
and the trial and acclimaidzation of new erops.

VI Demonstrations and sales ab Pusa,

MHinor,

VII. Geneval advisory work of an agricultural nature,

":“W —~¢.

A
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REPORT 0OF THE IMPERIAL AGRICULTURAT,
CHEMIST.

(. 8ex, MA, ParD)
T, ADMINESTHATION,
Dr. W, I Harrison was m charge of the Section 1

the #th April when Le proceeded on leave.  After that I
have heen appointed to elliciate in his place.

TI. EDUCATON, .

Mr. A K Mitea, B.Be, stipendiary etdent of the Bihar
and Orissa Covernment, comnleied lis convse of training
in agricultural chemistry in Mavch,

Mr. X. M. Bantlia. B.3c., stipendiary student from
Ajmer-Merwara, underwent a training in general analyti-
cal reethiods for theee months in thiz laboratory.

TTI. METROROT.OGY AND DRATN-GATIGTS.

Tho weeal meteorological records were 1anintained. The
crops and deainage waters from the drain-ganges were ex-
amined in the vsual manber.

IV, GeNEnAL AXALYTICAL WORK AND ASSISTANCE
QIVEN TO OTHER SECTIONS.

A, Ths following sumples were analysed and reported
upon during the year:—

Saifs . . . . . . . -
Aannves . . .2
Femling stufis . . . . . )
Sur_-_'n TeANes . . . . . . )]
Milk . . . . . . . .8
Criton seeds . . . . . . 4D
Waters . . . . . . . it
Paddidy huslk wshes . . . .2
Trsertieids i
Trungieides 2
Fire elay . . 1
Blaked Hme . - . . . . L1
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Stomach contents and lvers of bulls 3
Miscelloneons . . . . . 2
236

Among the items of interest in this cennection were
samples of the commereial insecticides known as Poleo nnd
Katakille, Polro is o powder which upon mimroscopic ex-
amination is shown to be of vegetable ovigin.  The aquecns
extract consisted largely of dextrinoid, resinoid matters
with some small proportion of tuunin. No specific alka-
loids could be detected and the active principle nppesred
to he a sapotoxin,  This was conflivined by 1ts isolation and
reactions, both chemical and biological. There appenred
to be about 097 per cent. prasent in the sample.  Kalokitla
soctned to be a nixture of Poles with sonp,

B. The feilowing assistance was rendercd o other
Bections @

Agricultupal Seckion,  Forty-Four saoples of sogar-
cane, L samples of wmanuves aad 4 stiopeles of
feeding stuffs were veported upon.  Fiph
samples of mille of pure and cross-brad cows
were also anadysed,

Botondegl Section.  One sample of soil was anilyael.

Engomological Sectinn, One senple of sodinn arse
nate wag eanuled,

Myealogiond Section.  Two samples of lungivide swere
reported o

Indige Keee Seefren, Ewo samples af nuosnees
were analysed.

flation Specalings 5
seed woere exanined.

Suegar Burene, Bixtesn svnples ol sugarceie wers
wualysed for the Seoretary, Bugar Burens
Twperial Brcteriolvgionl Loaboralorg, Two sunples

of feeding stufl and three spectincus of The
stomach contents and lvers of Wil hulis wees
exawinel foy the Direclor and Firsl Baclerio-
logist, Muktesar.

eedlan. Forly sauples ol couton
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€. The examination of the suils of the experimental
plots in the Punjab Ficid was completed.  The vesults were
sebmitled by Dr. Hurrison in December 1918 to the Com-
mitize appointed by the Board of Agricalivre to review
the perntanent manurial and rotation experiments al Pusa.
These experiments, which were stavced i1 HEi, nere de-
signed to find vut the specific eflect on soil Tertility of the
more important organie and chemical manuves, ulne Al
in various combinations, i a 2-year 4-course rotativa. Ti
was also sought to defermine Low Tav soil Yert ity s aflect-
e by prowing in rotation, leguminous crops (1) remeoved
from the land, (2) veturned to the land in the shape of greeu
manures.  The results olitained are noted helow,

The offect of applications of argauic aeaeres.  Bulky
organic manures have a very appreciabie effect in inereas-
ing the total crop, ot whereas with verenls the propovtion
of grain is materially increascd, the reverse is the case with
rikar (Cajanis indicns).  The redidual effect of vape vako
iy inappreciable en the second crop, alihongh its effect an
the crop to which it is applied 1s very marked. Rape eake
is therefore not as cffcesive as farmyard manure when the
application iz ouly ence n a full cropping seaso.

The effeet of mineral nweres,  Of the manurial con-
stituents nitrogen, potash and phosphoricacid wlen applied
alone, the last is the only cne which gives a distinetly
positive reaction in Pusa soil, bat the comlination of all
three gives the hest results to the crap to which it is ap-
pled. In the case of vercals the wse of phasphoric acid
increases the proupovtion of grain, but in the case of reher
all manures increase the proporticn of green matter,

The effect of pulsz evaps in o rotateon.  ITb was noted
that the bensht due fo the inchasion of legumes in the rota-
tion is posilive so far as the vield of graln is concerned,
it the inereages ohiained are nof of great magritude and
there is practically no change iu the weight of straw pro-
duced. In the case of rehar, the addition of a shallow-
rooted legume to the rotation resmlted in slight decrease.

: D
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The effent af grecs monires. The veey defmite deple-

tice of Lhe vield of sdbur tmler the influenve of green-
mangring—even when in eawjanction with superphosphaie
e very remrkalle, bt 38 receives sone conlitmadion frosi
the obeervidion recavded shove that the fnlzoduction ol o
secord Jeguminous vrop test oo slight reduciion of the
vield,  Tr wonld aimost seen that as 0f the use ol grecn
aires i conjuietion with o legnminous crop of the type
whoe wore defsterins, Do e desivable that this peiot
wled mope vigaronsly,
i the ceroal crops the retavas are very defiote
- dlemonsteate the gveal henetit derived Irom
grecn: manuves, even in porely cereal eotations.  The in-
troduction of a legoie inte the votation gives ondy o comn-
paraively il inereasell benefit. Fhe cotslanding
fenture s, however, the valoe of o conbination of wreen
nnle Wl superpissplidte,

VoA oF ANALYSIS,
Awovevommenaed by the Chemists’ Conleromee Tehl i
Febaary D au inviskigation o the methods o o
of mitvagen s phosphovie actd o manarves aned fordilia.
Ras been undertaken at Tnsn, Tase of manipulilion to-
with the pevicel of thine nvadved e the estiznntinis
o ahmg with e areeracy
srvatlly abtnined, T vemlis obipined «n e oo
recended helow,

a inken into vonsiler

Nitvagee,  Rjeldahl's original mellod for the estima-
tien of niteegsn, awd Wi varions inodicaitons wlich fuss
bwen prapozed Ly diffevent workers ave heiny dosely stndied
i this labeeatory. It has heen Tound that fu B jeldadls
wethod whers ne potassinm sulphate Is used, ag well as i
Gouning methul where no expper sulphate ov morcuric
oxide is used, the time taken for Doiling iy long,  1n the
mietheeds whers butl copper sulphate and mercuric oxide s
used to hasten the devomposition, the chanees of oxidating
are generally better, lmt it Is stil possible to get goud -
sults in some of the methods where only one of these is wsed.
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T vesalts of experiments w0 far trfed Indivate that rapiil
and acearate deterinnetions may be made v the Kieldahl-
Gunning-Arnald. by Dver’s  sucdifieation of Sdaht
mekind and by e Ginolegy method s followe] ae Puza.

FPhosphapic qcoid, In all the methods wied the ]
vbtiined weee compared with the fignves ohtained by the
standard magnesia methiad. Mention suay be made hese of
W ;] il N]J}_!\_.I] Tl Eli? Eli'fl'llliQLa1g FERERLADIR*Y ".il')!af:‘
studied su fav,  The Pemberios wre methnd which is
the oae s i this laboratory gives nevurate Agwes. In
tha case of anees lile superphesplabe. ashes, ete., the
phospharic acii can aisa he guickly and faicly acoweataly

deteriined by tiiration with standard afkail e Tro-
I+ in vendering the sobrtion wf phos-

Phate just uouneal o meill oranze, alding an exeess of
nestral eateinm chiovide s then titraling until alladine
to phenol-phthaleio. The velumetrie sstimation of phes
phorie neb] By silver nitrate olugion Las its limit ,1tlnl|».b11’r
it 15 cwpalle of vielding good zemits ander verkatn coudi-
tions.

Vi Taw
LAY

TRUION OF SOLTRLE £I0!
AND NON-CALCAREGE S0ILE,

I~

o

The duvestigntions U rognrd fo ths retentien of plns-
acid in caleareons and amo-ealeareons seils refered
Lo in orevions yveurs veports have now reached a stage
wlich hae cuabied Dr. 3arriam to sobmis them for pubii-
vutioie Cosgequently, o Lriel sitamsty ef the whaole in-
vestigation 15 n0w given,

1}1

I wsed af st o he maintained that the vetention of
soluble phosphorie actd of superphosphate by the soil s
simply due to the l}ll.‘C]pLdtlDll of phosphate of Time o
later om ot plagplhates of von and alumina.  The brecipi-
tated phosphate heing exveedingly fnely divided and being
thorewghly disscmiited in the sofl wax acconnted to pris
vide 2 enntinnous suppiy of phosphorie acid to the roots of
the growing plant. Evidence, however, scon aecumulated
which tended to show that thiz simple explanation ditil’ not:

52
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entively agree with observed farts.  The retention of phos-
photic acid by the soil is not satisfactorily expluined on
the purely chemical grounds and, in all probability, the
physical phenomenon of adsorption is an important
factor, Adsorption is an instantanceus process, amd con-
sequently under conditions wlich abviate any possibility of
the formation of insoluble compounds, may be looked upon
a5 the factor goverming the range of distribuiion of the
phosphoric acid throngh the soil snd the availability of the
vetained phosphate. On the other hand, the introduction
of a secondary factor such as the formation of insoluble
valeinm phosphates must conslderably modify the vesult, hoe
the magnitnde of thiz medification wust depend hirgely
upen the rapidity of the reaction concerned. It 1s con-
ceivable that 1f, for fustance, the vate of reaction between
mauocaleic phosphate-—the chiel constituent of super-
phosphate—and calciwm carbonale 13 very rapid the range
of distribution through a soil will be lindted. Conversely,
wiven a very slow rafe of reaction the distribution will be
wider. Evidence on this polut is contlicting and il is im-
possible to formulate with any degree of cerininly the
probable corse of eventz in Lighly caleareons golly such =
are foand in Bikar and otler portions of 1he Gangetie
allavino. [t therefors appeared desivable to investigate
the predominating factors governing the distribution of
soluble phosplintes thromgh calearsous and nou-caleareons
soils.

A gtudy of the reaction between calcium carbonate ad
monocaleie phosphate showed that this 3z an extrowely
rapid process resulling in the fovmation of Lhe eompara-
tively insoluble diealiic phosphate.  The latter in tura
slowly veacts with further gquantities of caluium cifiommte
formiag tricaleic phosphate. During the conrse of reac-
tion carbon dioxide gas is produced which hy increasing
the nuiber of caleium dons in solokion reduces veey
wmaterially the quantity of phosplioric acid Lermed in solu-
tion. Consequently, with caleareous s0ils the importance
of cultural eonditions which will tend to keep the CO, con-
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tent of the s0il gases at u winimum and thus permit of a
greater concentration of the phosphovic aeid in the soil
solution i3 appavent.

From what has been noted above about the action of cal-
clum carbonate om a solation of monocaleie phosphate it
would appear proliable that thiz reaction must pla\' 2 prromi-
nent part it calenveous zoils in retainiung thosze forms of
soluble phosphates which are capable of veacting, but that,
on Live ather hand, the efiect of this chemical retention would
Le 8t 2 minimum in won-calcareoue soils. and in these ciz-
coustances adsorption way be the Hndting factor, It is
of the ntmost importance to determine which of thiese modes
of reteniicn is the predominant factor in ihe twn types of
soil For nok only must the 7 availability ” of the retained
phosphicrie acid Le very dissimilar in the two cases, but the
dislribuelion through the mass of soil mnst also he very
dillerent.

With this object in view parallel series of experimenis
were carried our with o Tusa #oll, representing hishly cul-
careous soils, and a sell from na,hanpm‘ i hich 13 almnst
devoid of lime. These showed thut the phosphorie acid of
superphosphate iz mainly retained throngh adsorption in
non-caleareous goils, whereas the retention is mainly dne to
pther causes in the case of caleareons seils,  Bupport to
the conclusion that the retention of superphosphate by cal-
careous soiiz is due to chemical combination is lent by the
beliaviour of solntions of di- and {ri-sodium phosphates
with the type soils. In these laiter-cases no chemieal re-
action conld be demonstrated betwoen calcium earhonate
and the sodium phosphates and the retention here obeys the
adsorption laws.

The rapidity of the veaction between superphosphate and
caleiunl carbonats lends very strong sapport lo the hy-
pothesiz that this reaction mugt be the determining fuctor
in the retention of plosphoric acid under conditicns 1n
which it can cecur. T2 this is corvect, then 1t would appear
that when supevphosphate is applied 1o 2 calcareous soi!
comparsiively insoluble caleium  phosphates are im-
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entively agree with observed facts. The retention of phos-
phovic acid by the soil is not satisfactorily expluined on
the purely chemical grounds and, in alt probability, the
physical phenomenen of adserption iz an lmportant
factor. Adsorpiion is an instantancous process, dnd con-
sequently under conditions which chviate any possibility of
the formation of ingoluble compounds, may be looked upoen
ag the factor governing the range of distribution of the
phosphoric acid through the soif and the availabilicy of the
vetained phosphate, On the other hoand, the introduction
of a secondary factor such as the formation of msoluble
calvium phesphates must considerably modify the vesult. but
the magnitude of this medification nwst depend lavgely
upon the rapidity of the reaction concerned. [t is con-
calvable thai if, for instance, the rate of reaction hetwecen
monocaleie  phosphate-—the chiel constituent of super-
phosphate—unud ealcivm cavhonale is very rapid ihe riuge
of distribution throngh o seil will be lioited.  Conversely,
given & very slow rate of reaction the distributinn will he
wiler,  Evidence on this point is confliciing wnd it is du-
nossible to fovmoalate with any degree of vertainty the
probable eourse of ovents in highly calvareons soils sucl as
are found m Bihar and other portions ol the Gangela-
allevinra. It therefors appeared desivabls o ivvestignie
the predominating factors governing the distribution of
solubie phosphates through caleareons and non-cadeareous
soils,

A study of the reaciion between caleiiun carbonnte and
monoeeleie phosphate showed thal ilis is an exivenwly
rapid process resulting in the fomnution of Lhe eomparn-
tively insoluble dicaleie plhosphate.  The latter in tur:
slowly reacts with furiher quantities of calelum cirlonaie
forming tricaleic plosphate. During theé conrse of reac-
tion carbon dioxide gas is produced which by inerensing
the vmober of ealcium donz In selution rvedoces viey
materially the quantity ol phosphoric agid formed in soln-
tion.  Comsequently, with calcareons soils the importanee
of cultural eonditions whiel will tend to keep the CO, von-
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tent of the soil gascs at a minimum and thus permit of a
greater concentration of the phosphoric acid in the soil
solubion ix apparent.

From wliat has been noted above about the action of eal-
citun carhonale on o soludion of monocaleic phosplute it
would appenr probalite that this reaction must play a proui-
neid part in caleareous soils in retaining those forms of
soluble phospliutes which are eapable of reacting, buk that,
it the other hand, the efiect of this chemical retention wonld
be at @ nduimem in ven-calcareoue soils, and in these oir-
cumstances adsorption may he the limitieg factor. Tt is
of the ntmest impertance to determine which of these modes
of retention is the predominant factor in the two types of
soil Tor nol only must the “availability 7 of the retuined
phosplioric acid he very disstnilar in the two cases, ot the
istribution throngh the mass of soil st also he very

With this object in view parallel scries of experimedis
were carried ont with o Pusa soill representing higily eal-
varveons soiks, and o z0il from Ralisopur which is ahoost
devoid of lime.  These shuwed that the phosphovie aeid of
superphosplate is mainly retained tlirough adsovption i
non-calearcous soils, wheress the retention i mainly due to
otiwer causes n the ease of caleaveous soils.  Suppors o
the conelusion that the retention of superphosphate by cal-
careous goils Ix due to chemical combinalion is lent by the
behavivur of solutions of di- and wri-sodium phosphates
with the type soilx,  In these latier cases no chemical re-
getion could be demonstraled between caleimn carbonate
and the sodivm phosphates and the retention hers oheys the
adsorption laws.

The rapidity of the veaction between superphosphate and
calcinm carbonate lends vory sjrong support to the hy-
pothesis that this reaction musl be the determining factor
in the retention ol phesphovic aeid under conditions 1
which if can oveur.  IT this is covrect, then it wonld appear
that wien superphosphate 12 applied to a caleareons soil
comparatively insoinble enleimm phosphates e im-
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mediately formed in sitn, thus lmiting the distribution of
the phesphoric acid Wrough the sl and cansing the
saperphospliate to lave a vevy foealized vadue.  On e
ather hand, in nou-calearesns seils 16 would appear prohable
that the range of aeting would be wivder and the distribu .
tion more uniforn throeghout e mass of Qe sl To test
this, the distribution of the phosphorie acid of dilleven
phosphbates v percolation throngh voluvins of the dype wail:
was stadied,  The vesubls shewed that the distvibution of
soperphospliate through a noncalearcons soil is of an
uniformy type.  The phosphoric acid penetyates [o 0 con-
siderable depth and eomscquently the ellect of applivations
of superphosphate to such seils fs widespromd. Ou e
other hand, the distribution of superphozphate in the e
of caleareous s0ils i5 of a non-uniform tyvpe, the major por-
tion of the phosphorie actd heing beld o the top Giyers of
ile soil.  Comsequently, the application of snperphoesphale
tu these soils as o very restricied cllect mnd bas thevefnee
probubly much less efficiency than equivalent nwmownts ap-
Plhied to sotls of the oppesite wype. T projortion 40 1le
amount of suparplosphate apphied to the coloms of seil,
the soil solution of ealeareons =oils containg a mwle o
conentradion of phosploele acid Lhan o the ease ol mo
calearcons seils,  Ln the hghe of presed Kirensledge His e
anly mean that the phosphoric acid retained B dn g much
move available form in the labier soils,

It hag torther been fommd thal the prespine ol even 5
per vent. of ealvium gobomets in o pov-ealenrems il
resfriets the diffugiem of the Blosplorie aeid ol sppee-
phosphate. 1o fact, {0 soeh a case e plosphoric acid is
practically completly retnined tn the top Few nches, lis
shows that ealeinne carbonate Js the determiniog agend,

Gn the other hand, it has boen demanstraled ket (lie
digtribution of the phospheric acid of thase soluble plos
phates which are without action on wleium carhons .
through a colnmn of seil is of an uniform type even in
highly ealeaveous soils, and thai the phosphorie add peoe-
trates to a comsiderable depth. 3t would, therefore, scem

4
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very probable that such phosphates would be more effica-
cious than supevphosphate in caleareous soils.  This poiot
is under investigation,

Fram the shove it will he seen that the phosphate
manuring of caleaveous soils g obwinuslv o very different
prablem in that of nen-caleareous solls and reguirves special
study,

VII. TR WINDROWING OF SUGARCANE,

An account of the work done at Peshaway on the wind-
rowily of sugarcane has heen submitted for publication.
The jnvestigation hag further been continued in the
laboratory during the past season,  Sangdes of cane were
cat into plt(& and, after paraffining the ont ends, these
vere Kept in deslecators.  Ou exanining these liter ou, it
was found thal tie suerose did not Cadl off But that, on
ile otlier hond, there was penerally a slight increase of
cane sugar. On wetting the oanes which bave Leen thus
wittdlrowed by desicention there was o tall i sncrose
content. It will be remembered that under field conditions
ah Peshawar there was noticwd a similar inerease of sucvose

.in the windrowed canes and that nfrer a ramfall o dete-
yiewadion of the canes sol it Canes are thus seen capabie
of heing windrowed at [Pnse where the iunpermtme -
ditiens ave mweh higher thaa those oblaining at Peshawar,
It appears Lhat moisture s probably one of the buporiant
Fuetoes tovolved i these clhianges. Tno the labomatory,
sonples of cunes wore furither cxvamined unider difierent
comditioms and the results ebtained tend to show that the
transfornations of suerose e vuused Iy agencies which
are present inside the cane and that cuzyimic aerivities ave
closely connected with these phonemena,  This fednt s
nader further nvestizution.

VILL Torg RyCRETION OF TOX
LA

NG FROM TILE ROOTE OF

The water cullure experiments delatled in the Pusa
Mewnniv, Vol 13, No. 8, Botanical Sevies. © Nole on o toxiv
sxeretion by the roots of plants ™ were supposed Ly the
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author to snpport the view that the roots of crop plants
exerete toxie sabstonees, DL moy, howevor, he neted dus
these experitients were pertormed with ordinary well
water i without ans control dosts, atd that the methed
of experimnent led to o consderalle evaporation of walker
and o corrssponding eoucenirall of the dissolved salts.
This beirg the case 1 was lv]t that the evidence was not
conclusive aned that a repetition of the experiments tmder
more stringent conditions wag desivalte.  With this oh-
ject in view the same schete of experiment was repanted
with the exception that o synthetiv nutrient solnfion wag
substituted For the well wazer, and ©contral tesle ™ wers
introduced to vheck the resnits. The mutrient solution nsed
was Lhai of Knop.

A large numnler of wheat, eedier and gron seodlings
were growa in this nuirient solution, and at the end uf o
certain period the solntion was allowed to evaporate spon-
taneousiv nndil its volune was vednced to about one-eiphith,
The blanks were allowed to vvaporate fo one-thivd Lo one-
fourth the orioinal volume,  Javs comladning uatrient
golution hut bearing nwo seedlings were alsoe treated in an
idenlical manver, and consiituled the “blanks Scedli
were then Intvedvced intn (hese concentruted solutious,
supposed fo coatuin the exeretions ol pliad roots, and 1he
progress of crops growa in thear was cecorded. Tha
rezults are neted below -

=

Lres wn
e

Fridillial

Ciropa {of which peorress i il L) . T
. Wheat § Rekerr Gneen Banl wiler

Gram E i
Lid b
Rokar 17 it} -2
LI T 220 173
Llhp-] e w Im.h :
TWhrat: g oo L33

Trasspiration (n gums) .| -3

Torar solids por Lofiea of w
the emel of this cpe

[T I T T R nil
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From the ahove table it s evident that, in general, the
seedlings grown in “wheat,” “ gram,” and U rahar” water
throve better than in the “ blank rest ™ solutior, and that
seedlings geown in distilled water faved lwest. These ol-
servations ted o the conclusion that the positive vesults
ubiained in the experiments recovded in the memoir were
probably doe o the voncentration of the salts present in
the woll water and not to toxic excretions. This is con-
firmed by an esaminaifon of the figowes for the “total
solids 7 in ihe solutions. The concenivaiion of " blank
water in which the geedlings grew the worst was the
lighest, whereas the hest results were obiained in the dis-
tilled water. The resnlts obtainee from the other
o T were intermediate in chavacter and approxi-
majely proportionate to the couvceniration. In shovt, the
brosont serics of experimeotz point to the conclnsion that
inurensed cougentration of any solutinu heyond a certain
limis feads 1o o Loxic effect Dy somae or all of the component
salts presene in the solution,  The strenglh of the salution
in the neiginal experimens recorded i the memoir works
ant upproyimately to 1-12 per cent., o coneentrabion which
no doubt will prove toxic to any plani.  The presence of an
alkaloid which the awthor inferved was the character of
the exereted toxing could not be demonstrated in the pre-
sent experimentz, and comsequently it iz owly possible Lo
couclude that the effect which had been ascribed Lo toxic
cxeretions, is in veality due to the high concentration of
salts in the solution emploved in the final stages of the ex-
pertment,  An peeount of the present experiments wlich
Imve been caveied out by Mr. Mnkeril has heen submitted
for publication ju the * Agricultural Journal of India.”

15, CaARBON DIONIE ¥ SOUL ATI

Pevimdical determinations of carbi dioxide wese made
in Lhe soil air of three plots i the Dotanical Aren. OF
these the first plot woas prassed down, the second was
arassed down but was partially nevated by trenches, and
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the third was kept sirface-enluvated. The results
recorded below :—

Percentege of '0hy Jw e suil
Bofufead direwr.

bopdibe e Tl

e o

! b

vl e

Fi%ot S, 8 | s et | 30l 30
e paurhinlly I HIEY
B | enllvetes]

with 1n

e ausale
N __ ey e e
124} | 312

Ty, HUE L | -tk | 1
DLt and Z0L Hard, THA o | W
2and awd LU0 Agit, 1LY . IR ‘ wa L
Tich amd L7el Moy, 2850 . e T LR i
1ci and TEEh Juae, 1300, . . | A k3Tl At
Biuaml Bl July, 1998, . L ‘ 15 P o o geens
Likh and 2oth Augmst, LB . S P HESRTH : LI 1] | Mot
BB ol 2l Aeptelar, 1019 L . | 14100 LIE"HY ! e 10t T
216wl 22l dwe, B8 . . 1297 | thlin? Il ks i Rles
I4bE amd §3eh Movember, 1410 I LA I
S3aed and 2l Deosu ey, 1910 ! 1 I 2
ith s bl L, 1) : a1 ! R
2lah aud Tl Felrwars, 1990 . L . T
Lkl 30000, 26 L | 16
Tl amed 1300 Apl, Dk . . YR E e
Tl i 2000 May, 1920, - . el B2
22l and ed Fune, 1920 R . ' 1514 £

Tt will be seen that the pervenlage ol carbon dioxide in
the soll air i3 highest in the grassed Mot and lowest i1 the
cultivated plot, the air in the soil of the trenched plot heing
intermediate in composition, During the Grst six months
of the year 1919 the carbon dioxide in tle air of the grossed
plot was between 05 Lo 0-3 per cent., that in the trenched
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and cultivated plots leing 0-3 to 02 per cent, and -3 to
(1 per cent. respectively.  There was a sudden rige in the
carhom dioxide iu the montle July to Seplember. 1n the
grassed plot ik rose to 13 to 2 per rent., in the trenched
plot to 1-0 to 0% per cent., and in the cultivaled plot to 14
to -3 per cent. This rise scems (o be connected with the
rainlall and with the wovements of the soil water level.
From the month of Qetober there hegan to oecur a fall in
the carlion dioxide content, this being 13 to 0, 06 to 0-3
and 04 te 02 respectively In the three plots,  These vises
antd falls were most provounced in the grassed plot and less
so in the trenched plot. The varialions were of the least
magnitide in the collivated plot. The figures obtained
doring the year 1920 agree very closely with those of the
Previens year,
X. Tonacco EXTRRIMESTS.

Dotenininatinns ol the dey matters of this season’s
tulrmees have confirmed the observatious noted in ihs pre-
vions years that the viedd of leaves in the case of 7 topped
Plants ™ 15 as good we even beller thau that in the case ol
“apikad 7 plants; as regavds stems, Lhe yield in case of the
“topped T ik much Iigler than i that of " spiked 7 plants.

N1 Papuy MANURAL EXPERIMENTS,

A series of expetiinents with locat paddy were carried
oul o campare the etffect of ammoninw snlphate used as a
manure slwie and olse i combination with green manures,
Howis fourd however iliade - so dong as phospliste marares
were sjmuitanesusly applicd-—an wicazing dose of niteo.
gei gave inerensed riedds wp to 300 ponnds viteogea b the
area.  Beyond thar peint there i oo faling off and with
320 pounds the ylells ave little better than with no nitre-
gen ai all. The tendeney was for mivall doses of nitrogen
io teregse e proportion of steaw o that of grain, but
with #)-—1060 Ik to the acre lhe increase in grain was
grenter than that of straw and, voosequently, the most eco-
notuival applivation would appear Lo be between S(--160
powds of nitrogen.



43 SCIENTIFIC REPORTS O THE AGICULTURATL RESEARCI

Green manure used alope gave an inerensed total crepr
ot 63 per cent. hut, notwithstanding this, when wsed in von-
junction with wmseninn salphate it Lbad no apprecishic
efipct.

The employmwent of sawminm solphare as o nsonre
vesulted ln s cousidevable incvense in (he perventage of
nitrogen fouwl in the wrain, and the Increase wias ap-
proxbaately proportional to the awonut of nitrogen added
as manure. The actual variation was 1-14 per cent. af
pitrogen in the grain from iie no-manured pots to 230 per
pent. nitrogen 16 that frowm the pots mannred at the rate
of 320 pounds nitrogen per nere.  This very intevestiug
point is being subjocted to Turiher evestigation,

KNI VRocRAMME oF Womd w0z 1U20-21,

Alaine sali

1 Conlinvation of the vestigadions e te neuul
and notere of drainage water Drom Jalow and sropped
land.

2, The infinence of manueil treatiment of e soil o
the compasition of crops.

3. The mode of action of plosphatic manures 1 clee
rentis ardd won-ctlosreous soils

4 A lulovatory study of the changes ocourring in
windrowed caue.

Hinor sulijeets.

1. Checking the accuraey of covlain methods ol aundy<is
in confivmation to the goneral schewe draws up at the Cun-
ference of Agricultural Chemists,

2. A study of the conditions governing the formation
of black allali in sotts mrigated by caleareons waler.

KIIL Pouwnicarioys.
Harrisow, W, H. - Ieprre on herlenlbaral ersisley, 100814,
for e Bpomd of Sedendifie Advieo,

4
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Tarrison, W. H, o The guses of swawmp rice soils Part VI
Mewm, Dept. of Age. in Indie, Chem.
Ser., FoL V. Ko, 8. {(In fhe press)
Harrizson, W, U. and The vefention of seloble phospha’res in eal-
Das, 5, caregus and von-caleareons soils,  Men,
Dept, of Agri, #x India, Chem, Ser., Vol
Y, No, 0o oo tha gress
Haxvisen, W. H, und The eliecl of windrowing en the compoziiion
Savyal, P, B, of sigareane, Men. Dept. of dgri Tu
Fadive, Chew. Ser, Vol ¥, Koo 10, {In
] the press.)
Mukerji, T. N. . The exeretinn of fomis frow the roots of
plants.  Agei, Jovir, of Indin, Fal, XV,
T, 5. {Iathe prees)
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REPORT OF TEHL IMPERTAY TLUONOMIU
BOTANIST.
(G 1 Heeron, MUAL BP0
1. Txreonticro,

M1 Howard held chavee of the Hervinn op tili Decemlre,
when e procecded on 13 mumihe’ combined feave, aecom-
panied by Mrs. Howard, Seeond Twperial Feonomic
Botanist, T took over charze of the Jection on 20000 Te-
cemlar and held charge for the rewaitler of the Vo,

In t9in the boteweather depudation of e and M
Haward o Quetta, [or the porpose ol developing the frail
mdusley of Dalnchistan, termingled. e work has oo
Liyded over Lo the Local Adwid wistiation,

The following are the main items of worle which have
Boen i progress,

TI. Wakar.

Ea the Botanien) Avea, worle on wheat duyiug ile jasl
season has boen conlined (o ithe groning of ol
P12 Vdand PP oasa uud‘w\ af e secd hn‘ d i s
purposes and tooa lrislof T35 0 new rust1e 1owhenl
prroduesd By Ale, TTawnd _hy Ch s
totest ibs relative yieling capacity, The 1'1_‘.*%121{_. af !.||J:—i fuat
wags g follows :—

i '
B 1f 1Tl . Varivly | Arsy At lenilnen Ternrre e Mun:

t |: P i 1411 LR V) li w
2 I pas s Boars 1w
1 '

i I raz L] | B PO S fiy 1= i

As a result of a severe raiu-storm in Jauuwary, 10 53
lodged very hadly, while P 12 did not suller so mach.  AH
plota had black rust modevatety.
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1u October 1819, seads of (he new Pusa wheats Nos. 48,
47, 48, 515, 51, 52, 55, 54 were sent to My, Buit, Deputy
Thrector of Agricultnee, Cawnpore, amd bave Leen under
triad 1he past season at the Cawnpore. Kalianpor and Slah-
Jabanpur farms.

My, Burt veports ihag px the avens were sial! and the
exporiment somewhad upset by bwo caval failures the re-
subts ave not safliciently dependabie to enable stricd com-
pawrison with Puse 1% to be wade from the veaults of one
year anly,  They indicate. however, iakan in conjunction
with the appenrauce of the standing crop, that severil nlf
the hybrids ave very promising.,  Me. Burk states that it
seeng likely ult e whests of the 30—84 series will he
higher vielders than I* 12 They poesess atronger stravw
and hold their grain belter,

Experimenrs were also condueted on T 1E £0 fest the
ellvet oF varving ievigaifon awl coltivation o yield und
guaelity, bt the resulic are not available Tov ihia vopost.

No larvee distribution of seed in Guile from oulslils
sotiroes D boevtr e thils seasor, Dk aboud 113 iaumds
of peve seed Yeon the Bolanicen] Aven sup iy Tuve heen sent
ont te sbont 48 Jifforeod applicants,

Spread of Puse wheats,  In the United Provines, My
Buvr reponts that the systematic intreduction of P 18 wheat
o ihe Tond nnd Owdb poviiens of the Coteal Cleois 1n being
conitintted i co-operation with zomdudars, Vot of Wards
esbaiies k] co-operadllve socletics. Twn Thstrict Boards’
frve vndeeralen seod-dernge schomes of considerable wag.
nizade during the vear, the main item Lo each eise heing
fnthe Allalabaud Y¥ivision, & fealnve of the okt
work has heeni wir jucrense i Uhe namber of enbbivai-
ing zesnindars growing conziderable arcas of this wheat.
This is said to have muterially assisied the seed-supply
prodde,

The introdnetion of 17 4 i the canad-irvignied tracts of
Burudeliclind iz nlso buing conbiznied, sl progeess s only
lmited by the anwunt of secd wlich the stodl can handle
and the amonnl of pure seed available, A speeial simpli-
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fied Tagavi procedure for the supply of T 4 seed in the
{tawnpore Diviston has recently Deen approved hy the Com-
HERIONEE.

My, W, E. J. Peake, Solan Drewery,
nragress From the Simla Hills, and the following Hilt States
are said to have introduced 12 with suecess :-—Keanthal
State, Junga; Baghal State, Axki; Baghat Btate, Bolor:
Patiala Btate, Patiala: Sirmoor State, Nahan.

Thege Btates comprize the majority of the States in the
Simla 1LiHs, and with the exception of Tatialy all the States
speal most Lghly of thiz wheat. The acreage In Hrmoor
is said to be raughiy B acres, and the Chiet Becretary of
Sirmcoy State reports that it s Lheir Tntention to extend
P12 this coming year towards Dera Dus, In two o theve
years there will prohably be nothing but T 12 In the wlhode
of Stvmoor.  Flis result 1x laveely due Lo the troadile e
ieen interest taken by Savdar Navain Singh, Chivl Seeie-
tary. Tt is also veported that T 12 sold in the market Tar
-annas 10 more per waund than the Joeal wheat.

Pugawheats in Awabealse,  With refevence Lo the spresd
af fusa wheats i Anstralia, the followine ocenes in Lhe
report ol the judges of the Royal Jubilee Show beld ot
Bydney, Anstralia, in March 1620

“ A smnple of the Tiddian wheat, Tosa 4, exhibited by
Mr. W, IL sieholtz, of Gilgandra, is worthy of menbion, It
yielded o porcentuge of excellent colour flour of 33 quars
Lo the suck steength, which was the highest water abworp.
tiem of all the flours tested in the competition.”

In the exhibit of seong wheais, bir. Sehnltz again slood
first with an exhibit of Pusa 4, an achievewent for ihe [n-
dian wheat, and in the class for 5 strong flour varietics, Mr.
Beholtz also stood fivst, tweo of his five being 17 4 and I 107,

vepurts excelleot,

711 Txoice.

Full details of the work on indige carried on by the
Tmpevial Beonomie BLotanist at Pusa ave being published
as o Memoir. During the past season, work has been
-confined to a continuetion of ohservations on plants grown
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in droired and undrained Iysimeters, to the monthly ex-
amination of raot-developiient, and the continuation of
work on seed-selection.

Lysimieter epperiments. According fo the investiga-
tions nf the Howards, indigo-wilt s nothing more than the
eifect. of waterlogeing and consequent lack of aeration.
When there is heavy and continned rainfall, the water-level
rises and the soil becomes watcrlogged, the alr sapply to the
growing roots and nodules of the plavis iz cut off, and the
Toots, consequently, cannot thrive. Hence the rew roots aud
nodules hegin to die off helow and wilt appears shave.

Evidence of this has been obtained by growing indigo
plants in cemented bysimeters, provided with drainage open-
ings.  Incases where the openings were closed, all the plaats
in the lysimeter got wilt, even when growing in soil which
wig tich in phosphate, and those with free drainage all es-
vaied, even when they were growing in a soil poor in phos-
phate.  Observations on these planis growing in Iysimelers
are being conlinned for the secomd year, nnd the elleci, of
deainage ou the growth and the health of plant is siill
winlor observation, Fisld observalions have aflovded fuecier
evidence. The first sign of wilt in the T'usa Botanteal Aren
appeared lnst vear (L4158} in the thind week of July, ie.
when the water-fevel was liighest,.  When the water-level
went down, aertion was regained (o some extent and the
plants began to improve.  The water-leval roze again in the
fiwst weels of Beptember, aud again witt appeared.

fost-development.  Bystemntic monthly exunination of
Gt systeng is being econtinned. It is toumd that e
nodule and new-root formation begins in April, but ap o
the byt ol the raing their formation 1s very slow,  Hoon
afterwavds, iboey begin to grow goickly.  Wlhen the water-
level beging to rise, new rvoots ad nodules are forwned
towards ihe surface, and the older, lateral rootz hegiv to
change thelr divection, turning upwards, till by the end of
July theiv iips reach very near the suriace of the soil, and
almost all new rools and nodnles are found in the upper
threc inches. Weak plants which cannot form new roots

- E
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in the npper snit quickly get will. Tn all cases of wilted
plants, nodules Lhave been found to be absent and new ronls
very v,
Ag a pesalt of Mr. TToward’s investigations, five {ypes
of root-developinent have been vecorded —
(rry Barly fueh type, with all Tulerals at vight angles
and near the surlace.
(B} Early vertical type, with all Tatevals near the sur-
Tace hut pointing dovar.
{¢) Late bush type, with Iatcrals ab right angles, both
pear the surface and extending to some depth.
(A similar tvpe to {¢), but with laterals pointing
downwards.
{g) No side branches, bot tap reot only.

Type () has heen found much less subject 1o wilt than
the others, aml in the 1919 root examinations cvery cise
of wilt examined was found associated with deep-rocting,

Beed selection. Az mentioned 1 previows reporls, dava,
indigo iz not weiform, but consists of 4 inass of lndevon-
potes differing widely in babit and chavaeter. This isdue
o the cross-pollination which takes place, owing to which
selection by pure lines iz not possible, as plants do pel set
seed under bag, and a systenn ol mass-seleetim hag thems-
fore to be resorted to. Somse types ave dueporonted with
loaig tap routs, others shallowepooted with sovface vools.
The habits above groumd differ in similar ways, some heing
nueh more branched tham others.  Thureare alse dilerencus
in the watarity af plants. The eliject of the selection s
obtain  early, snrface-rvoosing, Treely-branching  phals,
which will give poed yields of both seed wnd deall A con-
siderable amount of selection work has alveady been done,
and some types are already Lelng testerd on an estate scale,
Further seloction work was started in 1917-15 and 1s ]l
in progress. In that year plauts were seloted for their
free-branching halit and high yield of seed and leaf,
together with other desirable qualities, such as snrliness and
surface-rooting.  Beed of these selected plants was sown in
August 1918 in separats lines. From these, 100 desivable
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planis were chosen and arranged {in 1312-19), according to
yiell of seed, outturn of green plant at first and second cut,
and conditien of growth al the time of the second cut.
Finnlly, 1le best were kepl for sowiny i Awgust 1519, and
the process s belng repeated.  In this woy it 1z hopad to
Lring the crop back to a type which will thrive on the sail
vonditions of Bihar, siving good yielids of hoth seed and
leaf. and showing a high power of resistance to wilt,

1V, Taxsnun.

Tor gome rears a large collection of Indiun linseeds has
heen gronws at Pusa, und a lob of work done on the pollina.-
tion, lertilization and classification of thiz vrop, with the
object of selecting superior types.  Doring the past season,
the main facts willy refcrence to pollivation and Feritliza-
fion lve Leen verified and the classification ef previous
vears has boen checked.  Tleis work has been careied ont by
Maulvi Addur Rahman IKhan, Second A Out of
233 ovipinal kimde, 120 have heew selected and arve still under
rhzervation.  These 129 have been groaped inen 35 classes,
arranged aweording to eolowe and size of seed, colowr of

Sl

Hoveer and shape of petal.

Tlis seeds vory feow yelluw to brown ami are groupod
Tiste three wain elasses, riz, () vollow, (0 fiwn, and ()
lrown.  Bach of these seed-classes 1s ngain swh-divided into
shindl-seeded, medionm, and bold, while again within these
arongs Lhere are blue and wlite-tlywerad tpos,

Much ntrention his been palid 1o the potlination ol this
crop. The detiils of this have already been described by the
Wowards {Mene. Heplof dor, Tudin, Bor. Serfes, X, No. 5,
ppe 20m-2400, Thee, 3018 The dewers open in the ealy
moening, the actual time depending on temperature and
lmaidity,  The anthers buest longitudizaily when the flower
18 half opren, ad b this time stand away [rom the suigmms.
Later, when the Gower = fudb cpen and dehiscence of the
anthers eomyplete, they close T o che stigma and self-pol-
lination 3s efferted.  In many cases it has heent observed that
twisting of the styles ocours after the anthers begin to

E2
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burst, witd that this twisting Lelps to move ronnd the hurst
anthers and thus bring the pollen-covered surface of the

" anthers into contact with the gtigma.  Cross-fevtilization =
rare, but by no means ankaoswn, and necessitates the bagring
of seed in 81l cxact work.

Trom the results of this work b appears the Centeml
Indian types, having a deep oot systens, do not form good
seer in Bihar,  Locul types, having 2 shallow root gystem,
thrive well and form good zeed, Hut the sead is smadl and
inferior. To improve the seed of Bihar lnseed, it will
prabably be necessary to produce a mew race hy orossing
between Bihar and Centrad Tndia types. A type possessing
a raot system lilee the Bihar varieties and secd qualities Tike
the Central India types 1s desirable.

V. Tonacon, Girass, mescrs, e,

Loboeeo. Work on tolaeen wins rostrivted 1o the prow-
ing o Mrs, Howaed's selected rypes, for the nainrenanee
ai pure seed. O elwse, DI weve Neot i el aind 21
Nivationo raséice,

Rewides thess, aver an acre af the selovted gype, No, 204
was mrowa for sesd multiplicalion, inovder to aliain a T
suynly 1o oot the ceer incroasigy Jemand for ehis fype.
Freun 12 wores, 15 mannils wrg of sped were obtatamd,
sufficient to zrow approximately 95,000 acves. In provioos
vears it has been Found D
this Lybe, owing ta the difliruliics of preventing crossqol-
linalion, as other types weve being growi in the viciity.
This year it was possible Lo allow the Howers to podlinate
Freely and set seed vight threnghout the season, so Lhar a
heavy seed erop tras otainad.

Daring the period nrder review approxtmately 2 mannds
of send, sufliclent for about 12,000 acres, of his byoye |y
been sent out, the largest quaniities to the Tndian Teaf
Tobacee Development Coupany, Dalsing Serai, and to
Burmea.

i

sible ro grawsalicient seed of

Grams. During the period under reviow, the following
types of selectad Puea grams wers sown for abservation and
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muitiptieation of pure seed.  The tvpes and yields obtained
ave slown in the statement.

. |
Areainarre ! Pranityie | Achialegiton 0 Feraersoulonm 13- Ta00
i .
: mo
1% * b : G
|
1% goug ' JE
! I
51 | s E11 | L
LT [T 7 8 : 8 21
|
L34 ! 23 328 : 0 2t
|
i | 23 1 ! 1T
02 | & uooH ’ oo Howe atier indign
naficn TaTE

T

are lu“' Sbf_‘(l‘-\{].{ all t]s by p{,t. ale Dy i s ]g]al“d\'
tributed, the quantity of sced availaide being quite fnenfli-
vlect fo meet the domaml  Daving the period. approxi-
mately 13 mannds of seed of 1ypes 6, ¥7, 33, 23 and 23
heve Leen Jiztrifaated.

Putwe (Hibiscus cannabinws L), Wight selected types
weee grown in ihe scason under revies for mainiaining
e seed.  Type 3, wedimn-carly, tadl, straight form, with
litile tendency te branch and of robust growth, has heen
Jouwd the mngt suitable for Fhoe production, and los been
under distribuiion for same vears, One dove was growi
diring the year fow seed pr oduction, and vielded ¥ mannds
20 seers, and somwe 10 seers of secd liave heen distributed.

Safftewser. Twentvy-four t\’]w- {(doseribed 1n the Afen.,
Botinizal Series, Vol. VII, No. 7) have again been grown
during tha year under veport for ohservation and the main-
teumice of pure seed. DBesides these, several now Lypes,
selected] from seed procured Jocally and from Daeea, were
alzo nnder stady.  These seemt now fixed in character and
have therefore Deen ndded v the already existing types.
The Dacen types ave spineless, and appear richer in dye
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than the Bihar types, which ave also all spinoze, and far
both ressons shonld be more valuable,

During the seasem, the crop of salllower was severely -

tacked Ly a fungus disense, identiied by the Tmpetial Myca-
legist as Rhdzoctonie mepi. The fivst sign of dizease ap-
peared in the firsh weeis of January and the sprewd was
conilnnous right Urongh up to the sced-mainring stage.
In the case of Jecal Bihmy types the attack was l]Le rmd
mere prononneed, and consequently very litile sued set
these types.

Feoms, Eleven varieties of vams wore vecelved fronn the
Straits Setblements last year and were sown witls locad s
for a compacative teind of yield aud quality,  The tubers
reccived werve very different in appesraves from the coni g
local pawy, suthni (Fioseaevo fosiculoda Roxll),

To test the quatity, some tubos of each veicly
batting, were given Lo locud people, qnd Lwe variolies, No.
258 and No, 290, were declured Lo he superioy to 1lie lwat

Ll

suthar, and have again beer sown Sor o Turglee Leinl,
' VE Rieg.

A eonsiderable parl of Lhe thne of the Ofliciating 1.
perial Heomomic Bolinist has heen spent in saporvising
work in Bengal on rice, o conjunction willy the Aeking Kon-
nomvic Botapist, Benoal,  This worlt has, for its nusin objecr.
the gelection, and pmdncllnu by erassing, of higl-yivlling
Lypes, bmm.ble for the warinus f]lRl-!]E.l.r- al the provinen,
togetlier with the stucy of the vavietal and field chaeuetors
of types snd of their mberitance on erossing.  In addition
to the types alesady under distribution, the depariinent now
has two ather high-vielding pure-dine types of transplantad
paddy, suitable for distribution in the eastern districis,
while a new selection at Chinsurah promises tn replice
Indrasail (Dacea No. 1) aud the local Mogra,  Tlho problen
in West Bengal is briefly to roduce the davation of high-
vielding types, smch os Fadeases], witheut m,lt.c-r.m.‘li}r
deu‘ea.smg the yield. Owing to the provalence of a shor
rainfall in the latter end of the season, the types sclected for
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East Bengal ave tather late for the wesiern districts, and
a paddy which will stand 2 shorter raintall is veguired.  On
good rainfall, fadiusvil s a heavier yielder than Nagra,
but Negra finwers and ripens 7 to 10 days ahead of Trara-
s47 and in a season of short rainfall and in higher, drier
sitiations Negra 1 2 spfer paddy to grow. Crosses between
the two ave under ohservation, and it 15 hoped selections
from these will be an improvement on either parent.

A lsrge amonnt of waork is being done'on the inheritanee
of characters, pavticularly with reference to the combina-
tion of chiracters. These inclnde such characters as earli-
ness and lateness, size, shape, colour and consistency of
gramn, and various colour cloracters.  Amongst colowred
padidies, no fewer than 33 difforent colonr combinations have
heeny founad with veference to the distribution of colowr in
lenfsheath, nodes, chimes and stigma, and a womber of
reciproral erosses between selected tvpes of these are under
ehservation.

Further work in preogress includes o study of Lhe trans-
piration of early wnd lute types of ong and mien padidy,
with o view to determine whether tiere are vavietal Jiffer-
ences b0 this respect, and uliimately of deternining whether
the transpiration ratio can be reduced by manuring or ather
culturi] metheds,  Any method of economising water with-
out reduction in yield would be of great value in Western
Bengal,

VIIL Jure. )

Tn cenjunction with the Fibre Expert, Bengal, a stucdy
of clilorosis in jute has been undertaken in the Botanical
Avea at Pusa.  Chlovosis s prevalent in many varieties of
jute throughowt, Bengrl, partieularly in the northern dis
tricts, and is rTesponsible, where bad, for a reduction i
vield of several maunds per acre. At flest, it was supposed
that a difference i1 vood syster wus associnted with chlo-
lealtly plants showing o strong development of sur-
lace roots, with little or no tap root, and chiorotic plants
gererally showling an absence of surface reots, and o lap
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reat which nltimately shows a tendeticy to (nrn wpaards,
Further observations, however, appear to show that this is
an effect of the clilorogis, and nol o s Ao the wader
level vises and the soit hecomes practically watecinguol (o
very near Lhe sueface 1o the rains, as i Fast Bengsd, dhe
healthy, well-nomrished plants throw oul more aad more
surlace vools, il ulthmately o Bimel of surfaee tss is
Tamd olese te the sweface.  The chiorotis plants, on Ul
otlier hand, heing enfesbled throngh theie Inabilicy i syn-
thesies carbohydrate, ave unalle o o this, and i conse-
quence, in additton to being starved [rom above, ave slowly
asphvxiated from below. Ftually, the tap eool of soch
[ants edsavours to turn opavards, aviay in the wet, A
wystemiatic examination of ilic vools 35 in progress with o
view to determine this,

Cuitures groven al Pusa seenr to show that, the chiorosis
s nnsInubtedly heseditory, seedlines of i few Jays aled show-
ing signs of it The main facts so far proved ave ;-

1, Chiopetic plands never breed pave, Lul alwasys o
TTREnS.

2. Cfreen plants may {as opposed to ehferoiicd breed
praglicelly pare, bat geneeadly 1lios cilovoalies,

8 The perecntage of ehlornties (whatever ihe parout is,
green or chlowolic) is not constat. o ke
variety Kekye Bowbed, 10 1819 aut of 42 plots,
the percettage varied from 11 oS00 with an
average of 215

4. Dy comsrantly selectimg chloroties and hresling from
those, 4 race of peactically pure chloraizs e

e produced, and by comstantly selecting wreens,
a race of practically pore wreens can be pro-
duved, hit no absolutely pove race of eiiler has
vet been obtained. Jo chlovotie plots o few
preens always appear, and in green plots o {ew
chlorotics.

The facts tend to show that i ix po s
maternal theritance, the disease being pas ueh
the cytoplasm of the ege-cell. This canvot e definitely
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proved till the results of erosses between chlorotic and green
plimts ave available, A somber of orosses wade in Dacea
lasl season were unfortualely destroved in the cyclone, but
i ork is helng repeated this season both in Dacea and

A form af chlozosis very similar tu that i jute has heel
Tound i he prevalent in rikar (Cojinens dndicns) in Tusa,
anil seleelions have Teen made for the porpose of lurther
etndy. T is proposed o nake fnrlher search amengst other
crops, Chlovetic plants bave been freguent!y noked in the
af Phoseolvs cultivated in East Bengal, and it o35
7 a Lairle frequent phenomenon,

VI Procradur axn PUBLICATIONS,

Prograrivie fur 1020-27. Towestigations will be ermti-
anoed ain the following craps o the lies of poevious years -
wheat. indio, tobacen. bras, grams, oilsceds, fudder crops
atud frnit.
Futiictions,  The following papers were published or
wreiiten during the srear :—
1. Reporl [ 1814
Seienlife Sdvive, by AL Mowand,

L Hhwdies i The Lollinnt o of Fading Crvepe, 1, Jov 30 TTeenrd,
{3 Flonwaed, wnl A bl Bakiuat Bhan. Botaaeical
Hemnie, Val, X, N &, Decrmber 018,

B The ' Bpihe 7 Biseuse ol Peach T Avoexawmple of une
liadanreed cwenlulion, v A Tlawavd, Fhe Frddoo
Foregfee, Vol NIV, Xoo 12, Deseonber 191,

ar Lalwoueweing Fevices a0 Mani-dweediveg, be &,

Tirewand ond 450 Lo A4 Wowand,  dger. Jowr, foding Fol.
XV, Mo, L.

B The Twpeavemeat of Veois Paeling in Iwlia, by A, Thoward
sk (4, To € Mlowenvd. i, doee. fodie, Vel XV,
o 1.

G, Sewe Azpects of the ludipe Twlushy dn THlore ol I,
The Wikt Bizease of Tdico, Tarl 110 The facters
underlving the sead pesdustion wwl growlh of Jiwea
il By & Towurd andt G Ta € Wowand, assisted
b Abduer aloeau Elao aud Chandbe] T Tian
Binel. Fatendeal Newmair, ¥oi, XTI, Noo 10 (In 4he
Jrees)

b Mreommaie Batany for Alie Boond of

s
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RETORT OF TIIE IMPRERIAT MYCOLOGTNRT.
(E.7. Borumg, D8c, ML 11D

T Crancy ann BEStARLEAIMIENT.

I held diarge of the Sovtion thronghnal the year, excep
for the period from Tst May te 17t June, 1020, when |
was appolited sub. pre-fempore Agricelural Adviser to
the Government of Tudia and Director of the Agricoliural
Research Institute, Pusa, M G P Heclor, Ofliciating
Tmpesial Econonte Botanist, held charge daving thie
period. The work as Juiet Director was umisanlly ieavy
Jst your owing to the development. ol proposals Tor (e ox-
prnsion of he Agricaliural Resenrelr Tnstierte and the v
vizinn al pay of estaldislonents due to chianged conditions
alter dhe war, aand Ledt Tictke L Tor ngpeologgieal woik.
Tlis Seetien Turther suffered iy the abeenee o Mo Daslare
supernutierary Mycatomist, oo deputadion to Enghud feom
the end of Awguse 19, awd of De. Shasw, Sesmd T
perial Mycologist, on Jeave From 36h Febriary, 1920,

Towards the end of the year [ was appointed Divec i
of the Tmperial Burean of Myeology in Loodon, aml teave
shortly to take up tis post, 80 W MeRae, Geavermenl.
Mrealopist, Madras, sneceeding me as Imperial dyeologise

Mr. M. Mitra, M.Se, who aitered the Section ws o
private stiident last year, was appointed Tirst Assistant
From Tst Apeil, 1920,

T Tramwes.

To addition to e, M. Mitea, mentioned aloose, Paralil
B deshi, s peivate stmdent tron che Botted Proyionees,
conttnued his post-pradmtte comse and was gannled g
sfipond by s Loeal Govevnment, Meo T Padinanin
Pitlai, Myeologist, Travancore Slate, worked ol boeadoey
wethads durtig a peciod of one montle fron 30h Febiroaoy,
1020,
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IT1. Drsrases or PraNts.

{1} Black hand dizease of jute. The researeh work
on this disease was coutinued by Dr. Shaw. In Bihar, in
14914, the state of the jute crop was similar to that in 1918.
A considernble portion of the seed-crop had, however, been
srn as late as June and this was invariably clean and
Teadthy,  This confioms the observations nwde last year
from the infection of the crop 4l over Bibar that the late
sown erop 1 relatively immuune. In the more early sown
areas the crop was only slightly discased and not to an ex-
tent wliel wonld sertously diminish the yield.  The condi-
tion of the crop o the Dacca Farm by no means agreed
with that in the previons season,  Both the green and the
red-stewntmed varieties of Corghoras clitorias were attacked.
The ineidence of e diseose was nol heave and varied
cemsiderably in diffevent fields on the famu. ~ The greatest
thamiage seen i1 oany one ared was probalbly ahout ten per
cent. The red-stemumad . capsuluris wos also attucked.
These obsgervations ave quite suflivienl to show that neither
ihe red-slommed varietios of € rupeeliois nor of O oli-
foring were vesistant to the disease. At Chinsurab Farm

where the jute eonsisted ol the saime red and greeun varieties
as at Dacea, the evep was very fine, aversging aboug 14 foet
in height, and there was net a single cisze of black band.
Al Rangpar the crops of both € offfosing ang O eapsidariy
Cwere infected.  The dizease, however, only reached an ap-
preciable degree when the plants were of a certain size.
Infeclion experiments carried out both on plants In
pots and on plants jn the ficll showed that dimgly red
varietiog of O, egpauloris Al O ofitorize ave by no menss
mimune  yet under the conditions of the experiments they
soem less susceplible. A large numiber of exporimeuts cav-
ried ont on green £ eaggndoriz showed thal the number of
sieeessiul infections depended on the humidity of the air
at the time of exporiment and the exack determivation of
the conditions 13 a peini for Maether investigation,
The field experiments-carrvied oot in THTRWith e objee
of throwing light on the conditions aflecting the spread of
the dizease were repeated.
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REPORT OF THE IMPERIAL MYCOLOGIET.
(BT Burrer, DS, 3L, FLR)

I Craner AND ReTABLABHMENT,

T held charge of the Sectlon throughout the year, esecp
for the period from st May to 17U June, 1920, when T
was appointed sub. pre-fewrpore Agricnltvral Adviser Lo
the (3overnment of India and THrector of the Agricultural
Research Tustitule, Pusa. Mre. G P Hecior, Ollictating
Lpervia] Feonomie Botanist, Leld charge during thi-
porinl The work as Juint Director was mineaadly licavy
last yenr owing to the development ol proposaly For the ex-
pansion of the Agricultsal Rescareh Tustitote nmd the v
vision of pay of cstabltislents dag to chinged eaivdilions
alfer the war, and Jeft AT dime Tor myeodngioat wol
The Section further suffared by the absence of Mreo Bastor,
Supernunierary Mycologist, on deputation to Mnglaanl ron
the ewd of August 19190 and of 13, Bhaw, Secoml bin-
perial Mycologist, on leave from 3th Felnusmry, 19210,

Twards the end of the year 1 was appointed THreclor
of the Tmporial Burean of Myeology i Lonidon, aod feae
shortly to take up this post, Mreo W, Muellae, Goverameul
Myenlogrist, Madras, suceecding me as Lmperinl Myenlogisi.

WMe. M. Mitra, MSe, wha atered Uhe Sectionn as o
private student tast yenr, was appointal Fivst Assisbani
from Ist April, 1020,

T Traxme.
To addition to Mr, AL Mitra, montioned adwss, Panlit
BB Joshi, & private student Trom s United Proninees,
continned his post-graduate wurse and wes granted a

avi

stipend by his Local Oovernment, M. T Padoanabin
Pillai, Mycologist, Travancore State, worked ot lalwradore,
methods during u period of one monds from 51 Fidsronry,
1020, '

'Y
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IT1. Iskases oF PLANTS.

(1} Black band disease of jute. The vsearch work
on this disease was econtinued by Dr. Shaw. In Rilar, in
1418, the state of the jute erop was similar to that in 1918,
A considerabla porilon of the seed-cvop had. however, heen
sovm as late as Juoe and this was invariably elean aud
healthy.  This confiims the obselvations made Jast yenr
frow the infection of the crop all over Bihar that the late
sown ceop 18 velatively mimune. In the move early sown
areag the erop was enly slightly diseaszed and not to aun ex-
tent which would sericusly diminish the yield. The condi-
tion of the crop v the Daces Farm by no means agreed
with that in the previous senson, Hoth the green and the
vinl-slommed vaidetes of Covelorns ol ifarine were attacked.
The tneidence ol the disease wos oot lwenve and varied
eisiderably i different liclds o the Fam " The great
Qi seen dn any one aren was peobably aboak ten per
vemt.  The red-steimed €0, copanlaeis wag also attacked.
Tlies ohsevvatioms are guite sullicivnl o show that neither
the red-slemmed varvietics of € rrpealiri noe of € oi-
Sirbeg were resistant to che dizease. AL Chilnsarak Tarm
where the jale consisted of the sane ved and sreen vrieties
ol Paeea, the erop was vory fioe, averaging aboot 14 Teet
i height, and there waos not o single cose of back band,
At Rangpar the crops of boilye € aflfos fus il O capeulnris
wore infected,  The disease, howwever, only reachod an ap.
preeginble degree when flhe plants were of o cortain size

Infeclion expeviments caeeied ont both on plants i
pots amd on plants iu the field showed that shough red
varleties of (0 aepswdaris anil O oditorice are by 1o menns
tranne  vat muder the conditions of ile experiments they
wscupiible, 4 Iorge numbier of expeiiments e
vied oot on greon O eagundarcie showed that the namber of
saccessing Lo fections depended o the huidity of the aiv
ab the tlne of experiment aud the exacy determtination of
Hie conditions L s peant for tarther Bivestigntion,

Fhie field exporimontseaveied sud in T swith the olijec,
of throwing Light oo ihe conditions aflesting the sprend of
the dizease were vepeibed.

sevin |



SCLENTIEW REPODITE OF TAE AGRICOLITRAL RESRARCH

1. Two vdnts (A and O were sown with soel of green-

e Jute abont Bl March, the Tormer with
teentad and Lhe laiie with untrenled seod,
The Land Lad cavrdsd juie which was slohily
drainmd e |J|\\1|1L:L. st bl Tk ot heen
umnier s provion s P O eeedied
Was g .l.||3r alwent in hot plots; only some
3 or 4 eants conld he seen.

2. In similur phois (B and 1Y) 2 cmop off ¢ olitarins
andgi nf red-stemmed . sapselarie also semained
free from the disease,

3. Two plots {B and ), each ahout § acre, situated in
a porviion of the ficld in whicle jute bad eome
disease the proviems yemr aaud was poetienberly
Dad Lhe vonr hefore, were sown wilh socdl of
s.,'rcma alemmed Jrbin The sewd was steeped i
a solution of wpper snlphaie, Germes :
wits sennty sd Boll plots were wsown o 4th
July after the commencement of the eatos, il
gave a ceap of typierl late sown juie, shoen in
height and thin v stew. B Lotk plots e
number of stems infected with B Coreferi wias
negtiginke, enly alout 12 cases could Te found

vt the erapr was eut early in Novewber,

two plots {11 and Ky alout & of cavh plt was

sown con Stle March with s ved gtommed sl

the remaidor with a green. '-.f“lllll\“cf viriety ol

€ capsndiers, These ]ﬂnu woeie siinated iodin

Tandt which had carried the dismsel Jufe

THS Dot the variettss of seed sown had

beent steepad 0 2 per cent. copper sudpbesle,

Phet T4 ooaevied povery seandy crop amd had 81

cazea 0f S Corelori among the precn-stomne |

and only 6 s In the red stemmed vaviety.

Teplot K the cvop was much thicker, hot e gev-

mipation and growlh laving been Letier dinn

inplot TE In plol K thers wore 13 casos of

D Corchord amony the green-stennned aud 5t

¢ases in the red-stemmed variety.

4 0

[
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3. Plots (M 'md N}, each about § acre, were selected
in good land which had ne\m carried jute hefore,
Plot B was sown on Bth March with seed
of green-stemmed variety which had been treat-
ed by stecping in copper sulphate solution, and
plot N wag gown on the saue date with seed
which lad not been zo treated. Doth plois
gave an excellent crop of jute, $—-31 feet in
height.  In both picts nearly the satoe nmmber
of stemsg wore discased owing to D, Corghori—

76 steng in Plot M and 86 in Plot N.
As a result of these field experiments, particularly from
a consideration of Lhe last two plots, it cannot be said that
soed sbeeping in copper sulpliate bas any infuence on the
soverily of the disease, and, therelore, as mentiorad sbove,
the disseuination of the dissse cannot tale place to avy
appreciuble extont thringh spores of 2, Corekori mingled
with the jute seed. The percentage of discase was nlso nud
te any extent greater W those plots whivh had heen under
e for two or wnore suceessive sessoiw,  Hlesping the seed

may then be discontivined.

An aeconnt of the work donc on this dizscase during the
Tst theoe vears is now in the press a8 o Menoln

2 ¥Frul work in Eumson. The seasor’s practicond
work for 1819 was completed i Julv, The clief disaases
dealic with were apple nibdew (Podosplieed), which most
neartly approaches spidemie comditions in these orchards,
branch blister ad snple evacking Jdue to Condotheci
chasndaspnr i, iy sperk and souty Blotel (Leptothyrivm
Poody, and poach leaf ol (Raoasews deformany).

'l‘he:mplc wildew spraying sevies iciuded a sest of home-
wade lime sulphar, Borger’s lime salphar, and Hurgundy
mixinre, lead arsenate ht,mw added i cach case. ’1],3 trees
stoml oven the * winter ™ ercntrth of lime soiphae success-
fully and the experimcnts bhl)\‘.btl that an application of
this fangicide made 1t the proper tine will largely contrel
the disease.  Berger's mixture proved very satisfactory and
simple to use.  Further experiments with iron sulphide
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are, lwwever, vequired before deciding on Thwe sulplur as
the voutine trestment.

Tor the Coniothyria dise
Tu general the superiority of the freit om the sprayed rows
was very nkaked. The lwome-made e sulphare and
Berger’s mixture hath gave guod vesnlls sxel did no dinsage
o the troes.  Burguudy, however, enusesh so inach dainag
to Fruih and leaves as to be lavgely a failuve. This bears
ot recent work i English oveliords with this mixtare

There was littie Leptothyrinm present bub the trecs
sprayed with lime silpbur and Buvgundy had certainly
Yess than the others.  Bargundy injury was agoin marked
Peach leaf cwrl was entively controtled by all thres speays,

The warintion between diflerent varieties in suscojhi-
“bkity fo disease s well asiv resistance to Burpuudy injury
1s w0 warked that it s wseless to expout comparitive rosnlts
unless the tosls ams mnde on the one varlely.  Northern Spy
i g0 susceptible to mildew that it i heing discarded on at
least oue estate. Iing of the Tippin was imvme in
Coninthesivn.  Burgundy injury was very Dad o Uux
Giange Pippin and the leaves weve scorched on Bsopus
Spits, while King of the Pippin was quite Froe Nom it

1 visited Ramgarel in Oclobor with P Shas s 11k
cussed future worls on thw spol. The proprivtors of the
Allen Ouehard are kindly placing at onre disposad 2 st
building for myeolagical wide, Owiug o Deo Shaw's
absence no new experiments Lave leen carrie] oul in the
1920 seasan.

{3y Cereal diseases. It has g lecn appmoent to
myeolagists in Dmdia thae there 38 a loawe geoup of pronsdtes
belonging  to Fusarfutr, Hefmlelhosporivy and sl
genera which aitack cereals througlout the ey, Soae
of thesn, such as the stripe disease of Lavley, o re woll K
im other countrles, othas appear Lo be poeuliar 1o Todin ar
at teast have not been previously deseribed,  Mr, M. Aljte
took np the sludy of the species allind Lo Heludithusporivi
and has made considerable progress in this encuiry, which
is likely w extend over several years.

L (e snnue sprays were used,
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species of Helminthosporium were found commonly
atbacking iaize, jowne (Andropogon Serghum), bojra
(Pensisotiem typhoidenm), viee, wlheat, oats, barley, and
sagaviane.  In every case the chief attack is om the leaves,
and excepting the stripe disense of barley the syinptoms
arc on the whole very similar.

The parasite comcerned was solated {rom each «f the
above hosts and grown in pure culwure for compumative
study. . Wheat was found to have 5 considernble range of
forms on it in different parts of India. They appear to be
mlated to H. teres Sace. On rice the common species ap-
pears to be H. Oryze Houl, previously described from
Jnpun.  H. tereiessm Tags. oceurs on maize and fewsr but
frecly grows also on wheat, oats, harley, amd sagarcane.
Tt choes nod aduack brfj?'d and anly ravely rice,  The species
oL sigareane and rice attack ‘111 the hosts on which they
live been Leisl whereas the wheat aml harley species give
rociprocal suecess[ul vesuits, Fuether work on these Hoes
iz being done.

An nlhied genns, derothectun, is parasitic on several
of the framinca and one species attneks bejra at Pusa
somewhat severely.  TU is a new species, which has been
el o erodheniwm Peapiveti,  The atiack 15 on leaves,
Teaef-sheaths and ears, the leal-form being the couunonest
hut the ear sttack probabiy doivg most damage. The spike-
lets are altacked dn clusters amd the grain abovted. The-
sllavk i, as owith o nany ofher Fangue diseases ai Tosa,
closely dependent on the atmospherie hamidity.

The prrasite inz
enlbieee by A T

heeny dselited and stndizd v avtifein)
g who as wrilten a detailed aveount
0[ i mow in dhe press ag & Memndv, Tto1s @ vigorous para-
e, willy genern] points of similarity to other pavasites
nl allied senera. It can atiack maize eors but noi the
[FRRE J{J}'}'rf'.l' IERTRIRTS .

A oseeond spedies. develheefom Deatwi Walkker, s
conwinn ol Tase on waize andd fowar, 08 well 2 on severnl
wild grasses. Tvappears o do o good deal of injury to
Liie male m[imeﬁcmm of the former, wheve it is sometimes
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yssociated with Aerothecinm faleatam Tolion, bot it is anly
a weal parasite or jowar. T is capablo of attacking
young feaves of Iejre to some extoul.  Another ferm s
Found cm wvice.  All these ave heing siadied in prre ciliure.

Last season we recebved o tuunber of reponds and spoci-
mens of disense it wheat with the geneval svaplomy of T
foot vot disease which has attravied so rueh atteniion in
the United States in vecent years,  As in fhat countey o
group of fungi seems to he vesponsible.  The three Fungi
so far found io Todia are Rbizoetomia destrions, o Pyl
of the gracite group, and w Fuseeigee. OF these the last
i3 tite wost destructive, the olher two heing rospensible in
a limited number of coses wnly. AU three fungl were
isalated i opore endtwre by Mro L. 8. Bobramaniam ail
siceessful inoenkationzs were oblained with them on wheat
erown at Posa.

(4) Pythiom disease of ginger and other crops., A
Yemair describing Padly this disease was poldished bn M
L. 8. Bobvamaoiam doving the year.  As the work was
summarized i lugt vear’s veport it nec] vob e Purdws
refarved to hers.

5 Poiato siorage rois.  Consideralde aflending s
g

siven to the sty of U s ol preveaivags rotling
©of potato tubers durbee the ot weathor aod snime Ui
pindns of heavy fosaes Do s s Tanling fooan caves

give prive of “geed 7 tubers 23 plonting e, fave Tevos
very froqoent of late. A sexdes of expeviments s con-
ducted  at Bialket in collaboration swith the Punjah
Department of Agriculéare.

In sloring potate tubers a two-storeye | well-ventilied
house was selecled and famigated with solplove vipau
Two sorts of tubers were selovted: {23 from lields where
potatoes were grown as ordinary voutine crop, () from
fields where potatces wers grown dor the fiesi fiwe
The sclected potato tubers were them put into slevile
ganny sacks and fumigated with petrol vapeur for
24 hours. Bome of these fumigated potatoes wers



%

A T = A e ¢

staved (1) b ey sad, () su o sacks Toosely packed,
and (3} ont racks nwde of wooden battens.  The rest
af b Inizabed potaioes vers trealed In cotiosive
subdimate solotion {1 i 26009y for 3 home awmdl after-
warls tuken oul and dyied and were stoved exactly in the
abwne nunner, The cxperiment lasled duriag May and
Juane 1914, The vear heing exceptionally teylng on acconut
st the exeessive heal. potatoss started rotiing very soon
amed i every vase the bulk of the priafoes herame rotton.

These results bear out the conclusion previously come
to (hat the vol i3 primarily o rvesult of excessive tempera-
tare amd that itowill be diffivelt, 18 2ot impossible, (o check
uitless some fore of cool storage van be devised. The
nalieral swggrestion 3 stovuge iu the hills (at present a
lare ]n-opurtmn of the plaing cropy 1s foom hill-grown seed
mla! Loshiseld he poesilde to develop this by haproving

eilitios swi cheapening Feeight) Yt the alter.
] sngeesion Js oslerige in e hills (b prosent a
Further work is verpived s as to gel o niote cxact koow kadpe
of U fnperatiore Dinats at which storase way be expected
[KERHRS

{6) Rooct rot o colton. The writer visited Tyallpur
in Octabey 18, to ake o torether aliempt ab diagnosing
i vaitee of this di Trreviouy effours ot Eyallpur and
Hhausi hod beeir aosieeessfud, the cooses thew assigned not
stuading e i ot ebaervalions and experi-
ments, Tl conclusin o Al ot o this last vight is thot
: m-parasilic ong which s associnted with
[ enndivion,  Iurther worl will prolably
feom anocher side than the mycologleal,
s eceurs syoradically throngh most of Norihern
estern [mlin,

poof mern s

soriz stk
haee 1y hoe ol
ENTTIE
il W

IV, BysThwatio WoRK,

A o] doal off pre was tnule in the preparation of

i J'un;_-;u' firs of Tidin, s Jaw as the mmaterials ab present

paisb, The wilad naaher af recoried species is probably

nudder 2000 which s certiinly not one-fourth of those that
¥
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exist. Tt is hoped to continue this work as opporiunity
permits.

An interesting paper has recently been prblished in the
Philippines which gives evidunce to sapport fhe view
that the bud rol of coconnis 15 cansel by Lo swroe
fungus that canses canker of ribher amd ciene and is
usually known as Phytophihora Feberi Manblne, 11 s
is correct amd he cavse of bud rot tn the Philippines s the
same as in India this. fungns will vk as one of the mest
~destructive known., Tts  Tndian  name,  Phylophihori
palmivory, has prinrity over thut given ahove.

V. Procravyf oF Wors Fron TH20.21,

{1y Resenrch wark, New disenses of Todinn crops that
come be the notice of the Section will he invesdinubeid s
opportunily permita, I dhe follo@ing discases will recein e
spectal abiention and will vonstitnre main Thes of Tnvesli
galion : ~

fecy Black bk of juie.

(B} Chilli diseases.

(e} Fugurimg wilts, cepecially in velation osoil and
manurial conditions.

{d} Selerotiat divemsos of jute, angarvenne, puuddy, and

Rangoon bean.
{#) Orchard discases,

Muer investigations will inefude Lhe siody of sawme
Ernit anihracnose, Cralnrke on tolacen, roob Tl of coldis,
sogareans smut, sl root rut, and Pythiwe discase ol
papaya, ginger and tobacco.

(2) Swstemwctic work. 1t iz hoped 1o vesume this with
the facilities provided by the propused Tmperial Buvean of
Myrology in Lendon,  Steps will be taken to supply Heo
Burenw with representative vollections Lrem Tndia.  "W'he
prepatation of u list of Indian fungi will be continued.

(3) Traindng.  This will be continued on the lines inddj-
cated in the prospectns.



AMOLLE LUK, LA, el Leaa-Eep 7]

(4) Routing work. Advice and assistance will be given
to Provincial Departments of Agriculiure and other
Departments and to the general public.

VI PUBLICATIONS.

Buotler, E. 7. . . Report on Myeolegy, 101819, for the Board

of Scientific Advice.

Bubramaniam, T, 8. . A Pythiun Disease of (inger, Tobaceo sud

Papaya. Mewm. Dapt, of .figr'i. i fadia,
_ Bot. Ser., Yol. X, Nuo. 4, December 1919,
shaw, I', 7. F. . Btudies in Diseases of the Jube Plant.
(1) Biplodia Corchori 87d. Mew. Dapt.
of Agri. du Fudia, But, Ser., Vol XI,
Na. 2. iFnthe press))

. . Meorplhology and Parasitisn of derothectam
Peanterti ame sspee. A New Dasase of
Prewaizetmn yphaidone Tac)  Mem.
frepd. af Sgel dn P, Heto Ser., Tol
X1, New B0 i the presi)

Mitra, M.

[
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RECORT GF THE JRIPERIAL BNTOMOLOG R

(T, Basprrese Faerenm, RN [
ToOATRRNIATI TGN,

EARIT

SNTELS

The Linperial Toromulogish hedd cleoree ol the =
thivnehoat Lhe year ended J0UL Jae, 198 The
of My 3L Afzal Tlisain, M8, Supsmomernrey B
Togist, were teansferred o the Ponjab Depaetmont of A
suiture Trom 1600 September, 1WHE sinee which duie the
post of Bupernnmerary Eniomelogist fus remained wcant
Mre 4L L Dol A wis appointed Pevsonal Assistang fo
the Tmporial Farowelowtsr from 1 May, 1020,

i Traivma
M, G 13 Mdusting o stodent, Jeprated By the Cevlon He
pastiend ol Agricallere, wos veceived e tiaining o Ls
Jung, 19, and eoinleted the oedin conrse ol Sl
March, '!*WU Tl Tuss been given an exCNIOIL g o N
tember 1020,

Three siudeits completed o shord eotrse Tu serlciellonee
amd Owo were wikler Instmetion gt the el of fae sear
Ty stiedenits sonl From the Agricultaral Calloge af Sdwer
wers abse given fostrociion wng pnamiing oo reaidie
COTTEE,

I Ywas

Uotion. The :‘i])vr'ies ol Aerocercops velereed noamd

figared G0 last vonr’s Repord has sinee hoenr named by M, £,
Meyrick as o1, syganmna, n. sp.

TR

The guestion of determining the relative immunity of
varicligs of cotion was contlnucd. Cerwinadion ol ihe
plants was vor satistactory but ad the cese of the vear 1he
exprerimental cotton plants suffoved from drought and leat,

— ——
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the maxheum shade tewperature rveaching as high as
H23°F. The gronud soon lesi rnisture and as 2 result
the plants did not boll well; inderd, in the case of scine
varieties of cotfon, there were ne holls at ull to continue
the cowntings,  Sidepte derogate, together with P;’a(n;-
coctns hirsutes and Ph, cm:pﬁb(xfuﬂ 4]1]19110& anel did eor
stdeable damage ba certain varieties of cottow, Dmlug
the year Hitiseus nhelmoschus continued io e a better trap-
crop dor Cotton Bollworms {(Barins) than either & fidd
{Hibiseny esculentus) or hollyhock, and as in previous years
a# larger pumber of bolbworms wud of Himsdracon lefioy
were Tond in the pods of F. wbelwengelns, A survey of
alternative foodplants of bollworms wos made and is being
vontinued.  fierobrvenn Iefroyl continged to be the most
praminent parvasite of Keris,

Rice. Work on the bover pests of rvice s been con-
SAinoed in the paighbonthond of Tasa and confirmed the con-
chasion arvivad at i last venr's Hepert that on the average
i the Pusa disirict these horers cause relatively sma,}l
amomk of damage, amonnting te almad £ per cent. Inarder
lo got an iden of eheir activitles in soue of the other vice-
erowing dist ricts in Bengal and Bihar, the vice-staliblen of
the following places werve examine] ju Deceuther 1RED.

At Chinsural, stoebbles exsmined in and aveund tha
Favin showed alwont 135 per eenl. Jamage by borers. " The
actanl dinage to the crap {(for veasens explained in the
preliminny papm on Borersy weuld Te less J]w thix. Tu
alwint HOG stubhles examined the Feilmsing fx (laven,
j}{'lpi'l or {‘-'I“]'DJ\' f_‘J'llelll-i."ﬂb'(‘.j WL U|Ju|‘l.l5ﬂ M

Srfencaelive B
(AT

filn vy

wnrifor . . . .oa

. S
At ATidnapur, stoibles collected from the neighhourhood
af the town showed about 54w ceni, damage Wy borors.
Fram shont 500 stobbles oxawived the following Insects
were alained (-
Mehiaahine f:.-'-;'u.'neh')’m- . -

-2

hifa sipler . . . . . .1
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At Bankura, stobbles collecled From the neighbenrhoed
of the town as well os Trom the villages D thie interior slisw -

el about 22 per cent, infestation by bovers,  Tn abowd 100G

stubliles exnmined the following were Tound -
Sefwenobins Spuenclifor . . . ]
hile simplex . .
A$ Onttack, stubBles collected from all over Lhe Farm

exhibited only 9 per vent. damage by borers. Freom alooat
900 stubbles the tollowing wers obtained :(— :

Neluavobing I minetifer . . . LoH
Chile eivvplea . . . . . P
Chila vryze . . . . P .6
Semgntin snforens . . .. . LA

From muny of the experimettal plots on Uhe Creldack
Farm the cvop was now vek tmrvested anrd spme of these plots
{each 1/0th acre in avea) showed an noasaadly high propor-
tion of dry cars. Tor imstance, in two plols one ol o
variety known ng Bhara aned the other of Bk foio, e
ummber of dry ears was as high as 20 pep cenl., whilst In
neighbowring plois ander the zame eaviekios of paddy the
damage was mnch loss tha Tndf that v e Gwo plols e
tioned.  ¥rom tho Shaes plot veferred 1o 100 affecte| planis
were pulled ant frow all over i and of thise 40 woere nol
damaged by insocts whilst Do remaduing G0 exhibited
damage by lorcrs, of whicl the following were Toumd o -

Sehapolins Dpenetifer | L . . L
Chila .s'}"?n-lrrls.'x . . . . . .8
Sesnmic fnferuns . . . ]

Out of 100 affected plants similarly picked from il
hubrafots plot, no less than 92 were found dateed hy
borers and the following bover larvee wove ohtained fron:
them, »fs, — :

Sehwnabivs bipunciifer | . . . L0
Ohile sitaples . . - . . .8
Ohils oryze . . . . . . 4

Sesamia tnferens . . . ) 1
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Theve was no apparenl reason why so many insects
shouly liave heen concentysted in individual plets in this
manner,  The lavve of Chile simpler were obzmved to ocour
plentitally i the stems of Cnix lackryma-jabi var. aguatics,
which was growing s a weed all over the Famn and
amougst the rice-plote, hut a1l these esperimental plots of
vive-plants seemed equaliy subject to theiy influence. The
concentration ol the burers in individual plots seems there-
fore difficult to explein unless it was due to latemess of the
oo,

Fram the above facts it wonld appeay that Sedwsodivs
ipunetifer and Chils simpleg, the fovmer especially, are
more iwpevtant than other bovers in rice.  The combined
cllecls of damage by hovers i vive, however, in Bihar and
pressibby i Bengal, does nob seam to «nmount to very serious
preopurtione rL]i]ltJuf 1 even o loss of 4 or & per vent, In the
cass of an extensive crof such as rice becomes a notesworthy
st when expressed In money value.  In the case of other
paris of India, nelably Madreas aad Bombay, the damage
i rice by boverg appears 1o be much greaier, o far as we
have Jefinite hgwres, but 8 world be very desirable to oblain
more exaet nforaadtion, Kven laking the annnal less by
borers at ouly 5 per cem. for the whole of India we find the
annuf loss to be approximately four thovsand seven hun-
drad willions of pounds ol rice annmaldly, and this figuve
vy probably he at Jenst doubled when we consider the
tatal lnsses due Lo &1 viee pesis in Indin

The Halkicine (hrysomelid beetle (O, 5. 2043), men-
tinned in last years veport, has been ohserved to oceur largely
on ehine (Pandowm widliceevns), It 1s incapable of injuring
plants standing i water but may covse some damage te
dry-land paddy and millets,

Sugarcans. Work was continned on e bovers of
siearcane antl other ceresls and alse on other agents of
dnmage o these crops which produce efects similoe 1o these
cansed by the borers.  The resaits oblained up to Tebroary
1919 have Leen incorpersuded in a paper by the present writer
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aod ifr. O, L Ghost donk b Phied Fodoanoiagical
Moeiing, and which | .ahii iv U s, sfrase then eon-
slderable Turtler miovmation b hieen coflecle:d il Lol
nobes o1 the o il.lmul’i.:l.nl poin L aly vatin b given heves
il iy iended o wrile up these Taeilier wsnllia pore il
b sepurate (rier,

As ascertained by obseriations exteuding owes the lasl
four years ab Pusa, the prineipad davnge o ihe simeeie
crop oectrs in the early sliges of s groswdl i Ayl May
and June, when the clinadic comditions ab Posaare chi
terized by high tewperature, very Jow Donddily (e he
for the eadier portion of this pericdy ool iness g
ahsence of vainfall,  The invidence of ailack by el pests
iz apparently corveluied with climatic conditins Favour-
able climatic conditions, enabling the crob o arow mpidiy,
have a great effect i contralling e aetivities of Lhe pesls,
the cvop tn stch cases casily outgrowing {heie atlack. Ul
with uafuvourable climatic conditivarm, caprevially eeonuhi
and waot of moistave iu the aoil Goeal 3t must e el
cd that sugarcane is not grown ns an irvigated coopin Lhese
pavte), the insects et e npper leond aad owing Lo wand of
growth aad tflering ou the paer of the i e o
ennsed by thelr ailack s ool compensited Joe te resnfl
Leing that ihe percentage af dimage. fecones veey Ll
T 1930 the sugarvnne was [l led ns waia) :|1\ra1;E e sn'uhllv
of Febtuary bat, in contust to previn
afbtar ireipatvin
Ko turther gadiom was dong i :
worth nlalh:unnug wntif the mideie of hnu- Ty ||. e
anmage insmug of the thick canes sl e was e i
ten por cent,, whilst ar Cedmlatore ed Tl [.'.!I\'r:sur'[f]
siwnilar canes, adthongh phasted aboud tle sone e s o
far move advanced in growth thao the cars at Pusa, Daslly
exhibited any damnge exeept n fow occaaions ] desd. e
here and there. The sugnrcanes ai banj Jrin planted paediere
awl grown noder trvigation, were eerlniniv ok as guol as
the Cammbatore and IIehm‘ ailites cither i : :
gards infestation hwy Lorers. The damage shaud (his 1ine

o the Tund tnorder 1o sccaiv pre ‘Ili e

e
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i fuor (A adropogan Surghing) and maize ad Posa was less
haw 65 per cant.

The correlation between damage to cane by hovers {and
simitar v genls and cliatie eonditions seens to hold goad
e dhe case of all varvietios of canc, thivk as well as f-l'.'lll,.i_]!.'lf-
thin varietics show o greater immwnily than thick ones.
This wilh be evident from the following fignres showing the
pereentage of drlnage inoa fow variciies of cones grown at
Tusza this year:——

HIRTIF

| [
Tuzerals T Tk D
. - n-
s | Tae H )
fmiiome d o | e S
! :
| i i
. | Tory thiu y2-He o | 3w USRIV A | Aty 1% | 1318%1
| ’ '
A liwri. - STV Wl | s e [ T2 s [N
i :
: |
-
S NI o LY aE AT LRI b U-VE
i !
! i ;
B TN -1 sy R IR L N | S L 11| Seaeve
'
AR . HETY EL - ¥ LV iy LTV
| '

| I
! i

Hryd

Chat this advaula

Pa far as gersdnation waz concernad, hoth the plots of
11 e vory oonwd s aliesd of tlie other varieties,
g was only nmiatained so long as the soil
vetainedl moistuare o the ivvigation doos ab the time of
phuting, aml whon ovartaken by the drought these plots
eofiapmel. AN the affected shoots in e experimental plot
ab Bathi wera el ot ow 23th April bl the subseguent,
stuie of iuestition shows elearly thui this treatment was
ot i avnil g resleee he percentige of attack.

Flin vardelies of cane also seem newe resistant toe
drovght.  1v the Tivst week of June the plot of Reora pre-

el & Lhe ool o ag i

oo gl diep 1
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sonted the greenest look of all the varieties, thick as well
ag thin,  Next to thix came the Tollowing i neder of their
drongll-rosisting qualitios, s Far s could he judged by
the eve, JTava 56, ('O 210, Kasar, Tobe Mange RER-A R
o0 214, 0 264, CO205 and ather vavietivs of Lhin e,
Al the thick varietios, fneluding Sathi 131 Pwephe My
glus and D99 American, exhibited s seovelied vedlow
appearance and in all tiege plots dead-herds snd ey
shoots wers prominent. Damage by hovers and sinlar
agents increased with the decvease in dvougli-resisiing
quality of the dificrens vdetios. The lrst heavy shower
of rain tell on T8th Jnue aud was Mllwe] beooilgr
showers. Uy the end of the vear under yepori (8th Gt
all the thin varieties had wade gnad peogress, bui 1o The
case of the thick varietios p sl il
B sewaen ] Lhat ey would take
the eficets of ihe drooght. The aiove fueds fndieate Hoe
sritability of particuloe varieties ol sugaraime fo paretivglar
areas according to diffevences fn foend clinatic condilions
Severity or otherwise of attack by borers seetns o be inti-
malely connected with this fact, xlendl observation-
over diiffcrent parts off Indin pre requived 4o dliaw Vgl on
this point and to enable us o arrive ab delimite conclusions.,

wreRE WiE exd ]'1‘.Ir\[‘.|

o longr time o veeover on

Another poing wlieh requives sinilay extonded obseiva-
o is the pest-resisting qualilios of differend virlotios of
sugartesne.  As a wole. fhin varieties seenc 1 ke more
resistant than thick vardsties, fot fudividin | viveielics bolh
of thick and thin canes, shaw diffoent Jegrees of ity
At Cuttack in December 1919, Minzo, a thin vinriuly, i
all the prineipal pests, siz., Scirpophige sunthogisefla,
Lhigtreene ouricilie and 1}, cenasotr, whilsl Saild, soolhe
thin vaviety, was practically free. Obsevvagivne mads
about Lhis time st Pusa, Cntiack ool Chinsural indicated
a greaier liability te fungal diseascs on the part of Pueple
Mantiting than in the case of nther el snvietios. A
variety known as B, 3412 was observed o he vory hadly
affected by smut at Chinsurah, whilst all olher enrictio:
growing there were completely free from this disense.
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A third point which regnives working out is the effect
of the presence or ahsence of alternative foodplants
Instanees have Leen piven in the preliminary paper on Cane-
borers of wuch oifect in the cases of Seirpophage and the
Noctuid Jarva (C. 8. 1066) in sugarcane and of (Thils
sémplea 30 vise. A notable lustance wlhich eame under
shservation Lhis vear was the occurrence of IMutran
censide 23 a regular pest in sugarcane al Cuitack, where
no juer {dudropogon Norgham] s grown awd bavdly any
NSaeehavean spontanenmn 8 prosent. At Pusa IL
QOIS TEPY colmmonl
rarely in sugarcane,

THE AL
wgwm and i fwer bt

in AL spand

A oA Brest step in dealing with the control of the borer
s ot sngarcans we winst take into consideration (1) the
tnbility or otherwise of the cane itself to the climatio
condifiung of ihe oeality where it is it (2] the habits of
e cane, especaliy capaicily for dilloving during the
enrly stasos of ite growth, s wavietios which tiller well
show nach greater Dognomity thai those in whicls tillering
5 poor, (3) the deongli-resisting qualities »f Lhe canes,
cepecially do the wase of bracls where irrigation is nob
practised, (1) the nutwral ienwnity ol the cones against
posty atl diseases, (9} Lhe effect of the presence and absence
of altervative fuadplants of the ditfersut hesers, as well ag
{6} vhe diseriminativu and Hfe-histories (fu the fullest sensa
of thie wordy ol the bovers thowselves, Al the above points
arve not applicable Lo any one particular loeality, as comdi-
tons vary locally, but ey clearly indicare the need for a
whole-Lime worker, to devote Lis ailention to sugavcans
pests ondy, in ovder to aeelve ol successfal vesnlls in the
enateol of these pests be should inclode the whole of Tndlia
within the sphere of Lis ohservation and experinent. In
my sapoestions Tov expanston of entomolazicat work in
Taia T have alrewdy pointed out the necessity for one whole.
tise expert bo work ab the question of bovers and, when it
iw roudized Lhat o loss of ben per cenl. of this crop (and this
35 probably nob b excessive figare for Tndin as o whole)
means an anpunl hes of abont {hree handied midlions of
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rrpees, it will prabably be coeodad dhas thoere is nmpsle
justification far an lnerense of stallio fnke up this vopk,

Tn e enurse of $he st four years during whi
aspecial attention has been poid fo dhe fnaecl pesis
sagaveane, the Scolylid fwrer. Xpleboras gierfureas, Wil
(P]'Lie IV, has onbye been observod oace, in Devedus BRI
in a variety of cane called B 347, which was growing 1
the Clinswind Favm, This heetle ane inke propinenee
over thirty vears age 1 comnoction with the deéstenetion of
beer-casks shipped to Indin aad wis fovestigeied Dy
W. IL L Blandford, who constdered X, affteis
sugarcane in ihe West Lndies, s o vavicly ol AL pesformns.
Tn 1000 & Xgleboras was reporied as boving sogareane o
Beuvgal and was considered t0 be cither identival wiil, or
tlesely allied to, X, gperforans, T TROZ this Deeile Tormed
thre sabject-nuatter of & winnbug letier issaed by ilie Bevornae
and Agrienllove Dopsrtment of the Government. of falia,
which stated ihad this pest, wotoviows i #he West Tiadies
as v pest of swgareane, haed afready been joirodlnes] o
Tudia and thevefore advized the adeplion ol o
agaiust its spread. 1ts ocerrvence ob thie Chinsurab Fapa,
where towas Jontd lveeding bnctheee Follvorows cones
growing bn a clump, the annes hefng [nucliv
showing eliactorisiic ioles conitting dust i
joints, ind wates that this shol-hale bover oy perlaps
penve te le an avcasiont] post of cune, poss ~}1J|\ e Ve
quently than has been poted Ly ais, b Foebin A v
Nutes, Vol ¥, _
wine i puwerons  districts in Bibse ound
1\ perfoeans iy widely dispriimted i Bdin and B

s beon vecovded as boring du sl (Nhorea sobuasiad, L a-
gotseng Furtfolic and Aveeu eotocha,

(LIRS

Mention wis sl D12 st Vs [z't'|:||"i.t.‘i' PR s e
.I.]}'i!:‘.b1-]I1E'. beevd e wliich n[-::li]'l'('d el e B e e
eane Fava in Aprii-May Y0, ol it fwpried
eolin (P]i]t!‘&i Voand "\-"['_‘J, A, ,Hf'u'.rm.', i Hediven neloes
sublonds, Altenpts were twade duving The venr T owork
ont their full life-listaries in fle P Tuseetury with
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¢ speciniens broght Prom 15 COrES Was ooy
vnad with the fivst-namel species. The

owlult beotios
rasked i the soil, withouo BNy *uo 1 oo Tar ag eonld
e al

ves were lald,
iz f-‘l‘m"ing
The griabs did
:.re?nml o Boel
a1 Novewiler to Marvcl
sovih This spocles fas
20 1 the cunlike most
Tafers, the b, ore aciive « LT winer,
Abissonoty i piceua most probably hbas 2imilar lite-
g, Only o few beelles weve asailuble to siart the
work awl Fese restmd in 1l adult staae, like thowe of
<wirnlle, one v

ﬂf H:-m"om

ok

Lalc.iup-

adsed with T
ary e w the
il mana e,
daveloped i e
fore only ohe goier

cat Kamntip in
s, dowas wtated, o the
ot o expevienee witl Mesvhoad beeiles penerally,
it piergenee wis delaved] owing e the Jdreosht
wlhiclh e Fasrngs i 1'L|)I".]]'\ aaed March, Dot
o i s, proesiuning dhal fhe Jwelles sonksd ot Puen
entgrget af theiy natueal e, (hai Sprddowmay be the
aorng time Por thely appaarance. Aceonliog b the obsee-
vl .uma of Mo HLnpla, Entomolegive | Aesistant, Assan,
B v al Kawmrug, .hu pdolt heetlos cluerge
sres patvel of Mavel adil ile el ol April, a,n:E
samd From e e Jamwey, aml pepse i

il

Trons L

ECRTHERRH
Hulirpaey o 0l dovs nol J}rg}r\m hewwvenew, thnd hese geudes
e netaliv el oals s Doedieaied i
Ui beetios occue at Bowrup every vear,
sihers, Thelr grabs lml ny e
Amnnsover the exle
e s reaae Fieve, 'IJ

ast venr's Heport,
Tresding 1 Javgn
of ol i the vich
wander wibl grasses allaronnd
lli.- 111 naienL »\-:l“"'-]'l‘hl ”. 14 aed eo-
e that ihey are likely oo any extengive damage to
eane, This 18 coseohorated by the exporionee of
wlen the heatles aecurtnd hul did not canse serious
With unfavonrable elimaiic condilions, us i

¥
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318, Bowever, they way vanse damage undess Lhey enn he
Torestadled by a change in Fhe phoddr dme ol ot
changes in the methods of enltivalinn s ons to avoted the il
oo wi [1](1““‘“1 ok Ll spdae ]\u'”l“ Bt ulll“'!l?lth! [ETREAT™S
cownectivn it may Te oficrved thal The whole o the o
sustained ab Kazgarup io 1908 veas oo aibeibaladdie 1o i
beotlas; o very cerelul examinstion of alb The plods, made
ab e bime, showed it the beetles were nob responable
far a losa of move than about 20 por ceul. of ihe crop. Fhe
failure of setts 10 sprout owing to wnfavourahls ciieedic
couditiong conhl ned be aserihed to the besties, Further
dletails af 1ife-bistorios of these hoethes, and cspecialiy the
quedtion of their novia ujni.ro[ Ly watlrnl enenios, can
orly be geltlod by fuether foves Aves o 1he wpoi.

Ire Baeveln HEBIY a0 ony R[IllilJ](l]L. of cledase i H]L Wb
avearies shoeds e Ui T e e
11 f\'.'l!nl'hgn. 11 BIYER
dhle B anany Sese el

obeorred graswing <
mander as (e Dymisitne beeifes
that this Fora ol s ie gnss
ool

In Geptenher B4 the Boloenlosicn
velbcted sume gruba ol A wasdde dfasswnciers (1
fige, 13 ameugst sugaveame vools at Kadniags el sen
iy [ruwa. Tl

[T

rudks were e el owee oo b

sl pupuded sl e

Bibmmale as hovie,
hectles in Apail A]menufh' Hwsetoae 1l
ok ane generalion in Lhe your.

Fegrenares bispidus (Crarenlionsiifned win st
Kumrup as abackineg vowng snwsrenne shoods T
dreirin f-u-m-{-r.ff{-ﬂ.sEfr.e’.r.n, taipsa, the Do :r~|<“'|u| tn
in dkie Repori for 19E7-18 as Cu 801634, which isame ol il
st anjurions of a1l e hevers in sngaresine, s Dotad b
May 1920 in cane at Sadiva, in Bpper Ssson, all of a
number of cane-hovers collested there proving 1o lelons o
this species, which s now known o vecnr nd Padinn, Joehat,
Dagea and Sadiya,  Ftoiz 1o be hoped that 0 will oot be
introduced into otlier pavts of Toadla and 1oo grent poscie-
tions .cannot ke faken Lo preveul s dvansporl 1o s
-exported Trom Assaw and Lastern Beogal into other poorts
-of India.
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New hoters discovered clurmg the year in gramineous
and cyperaceons plants fneluded :

(1} Hypsotropa tenwivervelln, Rag, {Pyealidee: O 8.
1520), in ster of _'I'J?.(l?op-‘){_mn, squarrosis ab
Pusa.  This has also been veared from ihe bulb
of Rosha grass ((ymbapogon seheamnihus) by
the Yoresl Zonlogist.

(2} Croambus corticellus. Hmpar, (Pyralide: O 8
2007), in stem of Seirpus cor Jnﬂbn sie b Nagpuyr,
whore it was found by Mre. T !\.lml‘e

(8} Chile torrentellus, \Iej,‘r Py I"t]]d&“ C. 8. 2027,
in stem of Saccharmm spontenenm at Pusa.
This was reared successfully this year after

ressful attempts during the Tast three

v s
@y Lyehroeia zebrivns (Cormnbyeide: 020 20H0), in
stem of Saccharum sponteaewi at - Tusa,
The search Lor altevmative foodplants of hovers in
sngarvcane, ote., was continued and the following of
Irmportance 1Ay he nentioned :—

(i} Cofa Luehrymie-joli v, ageaticn as o foodplant
of Chile siwpler on the Favm at Cuttacl,

(2) Lemon-grass as a doodplant of Nesamin ioferens
ab DPusa. '

Brachytrypes portentosns (aehadivasy (Grellide) did
somie danmge to cane wt Pesa in Jue, cuiting the shoots
praviien]ly fevel with the ground; but these shoots grew
again aud practically none of them died.

Muiberry. Fregoout veports have besn reecived from
Bengal rvegavding the dawnge dove by Plerreocens
Aireniue, the mealy-hug seale-insect which 32 ‘the eansge of
CFackre Collection of alternative foodplanls showed
that this scale was very common af Pusa on cotten and
guava.  From colonies on cotton many adnlts of the Cecido-
mviml Ay, Piadiplosis indice, Telt, which is predaceous
on the ege-masses and adult females, weve bred out and
liherated to mark the effect of the predator. The Droso-
philid fly, Filenides perspiens, Knab, was also found Iast
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year fo be ong ol e proedators that keeps this menly- Ty
in cheok Lo some oxlent, iliiwrto = Tawbre” has Do
I EJH.‘-GFH]'!‘ Pl i s

I wslad:

woally reported Trom Biewgnd o ik
tovome wirlely distributed withownlherey cwdiings
from Fufesled leclities. A demie on " Fegeae T 1
coaese of preparalion by Me U8 Misra,

Frmit Pests. Un
maulated vemnediog fnaeeh pests of Traik Leves bl
locatly and sent (v by corvesprmeonts abt over fadia kg
for ddenttfiealious sand advies,

degndiles malorind hees e EIETIE

el

Freguent repwris weve riteived from ererespendenis
Tivhat eovesrning B farere sebie, o Liviviad Deelle, whick
besves e rangs frees D ats fevn ] st

Fle Cecidouyiaad D which makes gadls on na leaves
A

ani wlidch was lgonnd in bt venrs Repet thale 00 L
havs Bovenn Delentibiedd Do Teobosne B3 Felions Seorandarinie

wetbFebane, Wicler ad Ueccond,

criteb et was ahe

frheofudivnps sonittis [y
Teach Draits al Pusa in
sprayed, early o e moen
of g and Jeml nesennie, fooaleslroy the it Tl ies,

ay=lmes The v 0
coeguelt alie, wail o osnliliog

sl the aifacked Tewdls woere cotboetod sned disoeeml

e weevikb refereed L bl vene's S b e

WY s Dedmduamedfos 1 s shoald Bive Teon gl
Diptraeoles 10 sp, il U Devessary coereeiions Sl L,
1nile.

The undeteriined &piagid Tonnl on apipke o Bl
aniel pelorrael we on B 85 ol
been deternined as Lewgic seo

reared ot $ialong by Major V. 15 Seets

frist I‘|"I‘<'I.I":-¢ '“i-]m:'i Tin

croldes fron sperlingas

The turva referred Lo ok page Wi ol lesi yons Bepor,
as attacking apple fruits al Bangnrly, s sinee been ves o
i soime nombers fron naterin] Kindly sapspbis by e
Johuson, of Batugarh, and proves o le w Forlvieid, which
My, K. Meyrick hos named as Cicercin pomeorm, .
Figures of the stages of this insevt will e formul in Bnte.
wological Memoir, Vol VT, Part 4, tal. LVTHI, fig, 1.

o



Another Tortrichd lares hus heen fownd to bora into
apple Troits at Bhillong but can hardly be desceibed as o
pest, ds it s Bor conunen as an apple-horer nad seerns

wavaie & small ehamber in the cove witheut
the puln of the fruit. TlHs 1 the lmva of
Trigaephe, Moyr. which has also heen ceaved sh
from » larva feeding on flowers of Colguhomais
The stazes :':J this spevies also will be found
Memwiv, ¥ol, VI Tart &, fan,

Honva
LV,

A pew and sm-itm% apple-pest was
Octoher 1819 in #tockeryetis vosariu,
moth whose ced larva eats the bavk of voung anple twigs
unier cover of = stllen tubnlar gatiory, This tnsest has
bititerta been krown culr feom Bhuton, From o lyeva
Brogohl te Pasa the aolh ctoeeged in Marel, At Bhibong
tlee molhs prohshly e, s there seeIs
to e winde one binod un apgle nioamlly, The atages
pest aleo am ligured in Entowolozical Mewolr, Yol VI,
Paee B rale LNATT, fig, 1

A intercatiug and unexpectad fmd oo apple ne Shitlong
i May aund ne, VY, was Falepeltis theicora, the so-
vidled 3oy T\*ln"qu'i’ru' g, which in £his case was found
saurking yonsg shonis of apn]f’

., & }Ll‘.-'.\oryt-\id

appwar Liler inthe y

Hopocimens of  Becdwdii eariiced, H{)Iae Hulitrichin
ap., and of o third andetorained Melolandhine beetle wore
weeiveld Prom Uhe Buperinteddent of the Emoaen Govern-
went Gardens, Banikbet, as  dowmaging  fruit ress.
Ancther  Maloloulline., w species of ifimroiviehis, wos
veveived From Fol ng Fruit-teees,
Cifehisiories of Tnseis.  Desides e vaeious insecis
named nhove, mere than 169 dillevent lois of busects have
heeit reaved doving the year and oheervations made on life-
Listevies and habits. In a Report of this natnre it is only
possible 1o veention a few of these aven by name.

(17 deheote griseila, Fo. (Galleriade) (Plate VI, fig.
9. Daring the lase twe years this wux-moth has occurred
regularly at Pasa in hives sccupied by the Indian Bes

&

an as din
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{dpis indiea) and proved destructive to » number of olil
gloved combs.  The caterplllar Teods on wax as woll as on
the debrig that collects in o hive and even nilblos the fult
blankets which we kepl over the fop of the fraties. It
ulso teads on dry propolis, At seers oo he dosenvenoer
under natweal condibions.

(2) Chlwmetin transecrss (Noehibe: CoBo 106 Tl
larva bore inte mange sheots bat ean Teed on tie feaves
also.

(3 .rmgaonofus macudunts i fusens (Formicida €9
16983}, These black ants were ohservad Lo nibble the tender
sheots, leaf-stalks and Jeaves of briwjed af Tus in Newone
her.  The shoofs and leaves <o atiacleed withered,  Ta ihis
way these s ey e o e pest ander Larvourble condi-

Linms.

{4} Heterobost ryrlvis .-r'a",r.'.rr.'!r'.-: {Hasiryebinle, U0 =
2028) (Plate YT Flhis dey weod B wi jeceinnl i
?‘\epmlrlbol from Deolali where bulby ralters were Tedn
destrayed by 16, The gruby Ted amd dovelopaed nand cieeaed
a8 bectles o May-June and the fasech seems fo dinve only
ore penetation i the year.
(3 Siwowylon wnile {Imkt;\,thld{} (Plote 150 Dy, Eh
Bpecimiens of ts v soowele rovebvod Fpos e
Assistant Controtler nf Pextile :
ing articles nevde ol wood, e, preking cosae,
lirnshes, ete. .

6y Stromrt g Doy beetaa (Ule l‘]tnlz\[lth} :
thiz Longtearn beetle were oblafied at Pass i duine HET
and the tarvas have been Feoding now Tov Mivee yers in dry
wond, To adults having emorged so 1ar Fhis Tuevn de o
aomanon weod-borer  in howselold Turniace and ey
evidently Lave a prolonged existence in the Iirval s
under dey conditions,

(7y Agrotis gpailon, 4. Brememerry avd Eivang spin i froe
weentred in the gram fickds at Pusa abont Mareh in priaeli-
eally equal numbers.  Opportunity was taken fo prepure o
colourefl plate showing the life-history of Agrotic fam-
matra.

i 1l

e, :;nr.‘ﬂm_y, HE
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PLATE IX.

Tl L Sienvplon anefe (0, 5. 1947
G L T 1 5 & Fnatlle 1w 135

VUl amaller lidgure:, show L whural st

Fig. 2. Corepea cephelonfza (0,5, 19700
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1 The simuller Figaess show Lhe nalarsl sices.
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(8) Jur {dndvopogon Sorghun) heads, aflected by
‘what is known as fhas fie., sterility) discase in 8ind, were
received throngh the Assistant Professor of Entomology ab
Poona.  This diseuse iz helieved tn be due to a wminute Cecd-
domyiad By, The affected spikelets do not form auy grain

-and in this particular case many of the aborted growths in

the spikelets exhibited a minate hole in their ghumes
through which the aduli insect had apparently emerged.
Many of those which did not show suele a hole contained

- minnte red grub, but nothing cculd be rearcd out from

these.  [f seems, however, panbable that Fhas 13 due to a
Ceridumriad.
" These juar heads contained some fully-formed grains,
all of which were nffertod by Sitofroger eerealelin, a small
Grefechind motle cotmmanly Fonnd in gravaries. Tt was,
leoweever, inpossible o determine whether tnfeclion had
Anlen place 1n the Gekds

On the same heads o Fow caterpiflars of Corewra
ceprbieddonion (Galleriade; OO 80 187 (PTats XL fig 2),
atother but less mjnrions granery pest. were long] biading
Lhe wining together with gilk and wibhliog them T Llds
case aban i was Dinpossibie tn deferinine whetler mfectiou
et falen place in the Belds

A pew species of datiepile (LirHozelides) was sent fu by
Mrs, Inake, of Sevampore, Bengal, as Teeding on Fugenic
jeetiehelewr. FBpectiiens were reaved sl Pusa frven the
waterind veepiven] and hive been named by dv, I Mevvick
ag A alimpida apan, vosp, (Plate XY
Zhored Srain Pesia.  The resulis of our long series of
ariments and Lthe Jdetails of suceesstil ethod of
shovnge wrder sand evalved therelron lor the storage of
eraing have been folly described in a paper, Ty the present
writer and My C. C. (hosh, in the Proceedings of the
Third Eutomelogical Meeting, now 1n the press. Fuorther
work was continned during the year, especially with a view
to finding out whether there is any infestakion in the fickls
alwd. i w0, to what extent. For this purpese samples of
vipe ears of wheat and barley were collected from various
fields on the Tarm and are now under ohservation,

{5
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The Beard of Agriculture, al their Meeting in Decem
et 18136, mmnmom'etl thish the problems o grain slorage,
with esg 1 pefovonce o the guestion of daanage h\
posts, shoull be tuwkew g oar o loege seale aml
Y of the Tmperial Botomologist should he iucre&sed
Preaprsale Tor ab inereased stadl b
fal eypisbision of

Cinsecd
L
for this paivpnes
Lean inghade
endoimuoiagival wesl in Tudie,

Trogodevins fhopre (Dernestidie) was winder olserya
i behuvionr and seasanal history ol Puss
piod the whole period frun end of Jun-:
aril 1920 The maist wonther during €
nel the colit wenthey in the seinter ni‘nd(‘d h‘
-’|L‘\(‘Tﬂ“ﬂ[1[‘r!l af ihe farve

.8

Baes. No sproind work dulle with hees exeepl
civis o o few valonies of l;.w' indien. A mumber ol
sinproved haves were suppliod to ingaitess i vl Preo
Cwinces,

As noted above, dehroie griselle lng now e be aiddes
to the st of ensmies againat whiclh il bee-keeper Tus 1o
contienl. '

my weinwal prnin

Lhoae ann Bk,

W d

ctls fave heen forwarded For the entre of & les
g expeit in cwder s develop L
“of ;]}!ml Eaitesmology.
T reposnds for I[‘bl‘w]l”lf]l' tev vestaicl The inportabion o
Lo Tate Tidia, with ooviow to avaid (e Dnspordadiog of
hee-disenses, are now Tedne The Grvermaent of Tindia,
Lac.  The siergence of fae Tovvse took place ab 17
on 2ith Oeoler, 19145, and Sih'h dune, TE L U lulber fa
cwasually late date. Brosdiac wag seol to Lhe Clow
tent Entomologist, Cobmbatore, to the Snperinlendent
Agricolueal Furm, Rotuagivi, to Gwalior, Lyallpay
and Hymensingh. There is a gha.l. ol For hiroodhae,
wltis c.uan be met from Pusa
B Misra, Tirst Asststant, visited Blogal Siate

Lol

[ITOTIE

st
in Decemln:r 1019 to advise regarding steps 1o he taken to
develop the lac industry there.
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The serond edifion ol the Bualloiin on fas Caliors i
ibe Plaing of Tudic bas been exbansted aud a thivd edition
1 1N preparation.

During the year several inqoinies were veceived from
Bengal regarding any possible connection between the pre-
sence of lac insects and pebrine in silkwor BRechuss
of ke iosects, received from Mabla and Berharapore, did
not reveal the presence of any pebrine bodies in the female
insects and it is not considered Hkely that lae inseciz will
be found to be aficcted by pebrine, but cxperiments on this
line are being stavted.  Im this conneckivn it may he noted
that Loth lac and silloworms have been cultivaied suecess-
fully at Pusa for more than ten vears, wihich seems to
dispose of the superstition current in the silkworm rearing
districis of Heugal that cocoon cvops eannot be successtut
it Ine and silkworms be growy in the sane place. the
prive of ke las advanced so waeh vecently, having gone up
to praceically ien times the pre-war rates, thiat the guestiou
of lac-prwduetion in Tudia hay becmne vne of no small
coeamie finporiaace,

ik, The sevivuitural cstablishment ia &tlh on o tem-
porary footing which Las been extencderl up to
1991, In the meantime cxperithelits oI
nralberiy silkworms bave heon rontinned to sce whellier the
mongrel races will continwe to give sitk supeior in quality
:_Lm'i guantity to that of the indigenous multivelline races.
it will take some time io avrive st Jefinite convlosions

fJ'L][Imcf the resulis of these expeaiients,

Tidvoleine vaces of Benpal, Clina, Japan end France,
aucl their hybrids, weve sent for coid st o fuindy,
sukiesar and Bhillong, and wers sue uily renred at
Trisa in October-November and in Tebinary-March, Tasur
wollns were reared in captivity, as well g on troes, and
their disenses were sludied.

Wlberey silleworm eggs have heen supplied to 89 ap-
plicanis 2wl inuiberry seeds and coltings Lo 26 applicants,
inciuding the Divector of Tncustries, Assam, the Supu"
pangientt,. of the Newthern SBhan States, the Divector
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Agricafture, Bengal, amd the Silk Departnwenis ol
Travancore, Gwalior, Tndneo and  Bangannpalle Stakes,
eiosidkworm egos have heen sappdicd 1o 80 and vt
seods t0 & applicints, fchudisg eor mw«]mml('nh. in Jupaa,
Fypt anl Bugland, Thees Pasac Twisting dlachines woer:
supplicd to the Divector ol fmlustries, Aseaia, 1he Directar

of Sericulture. Patind, aaed the Tyler Weaving Schonl,

Shahjobanpur.  Two vearers and oue reeley were send. o

the Superintervient of the Novthern Shan Slates, and ane
reclor and one vearver to the Assistnnt Registrar of o
aperative Societios, Lower Dhurna, b assist the sericultirst
industry in Buria,  Showscases showing stuges e the
preparation of ort and walberry el were sent to tha
Teputy Collectnr ot speetal sillodney, Bennees, and fo tuw
Carator of the Victorin Musouw, Karcin, Nunwerous
igquirhe regarding serieallore were et witle and
Assistanee piven Lo inguirers as fae oo saible. Mk
pleces oy 1he vadue of Re TEIG-G-0 were soliliand the pro
eamis eredited 1o Government aml oo Piether s s 1000
workin of pleces were made amd Repe s stoples.

Bilk exhibits to demonstrate rearing, reeling, Dwisd in,

spinning aml reversing were sont o Caleta and Bankipin

B eoneetion with the Peace Day Celehraiion Eshiliton-,
Al wsilver medal was aworded by AT Tatler Fxhibition.
Btk exliilits were also sent Lo Exhibitions o) Uiee, Vgl ae
pong and Moaadtar e,

A Bongali version of Bulletin Noo T4 on 1he experi-
ments earried out at Prusa to iwprove $he ®ilk bndustey.
was publishe,

Three sbucents vompdeted the course o serivnlinre ol
two others wmained voader training at the end of the year.
Two sudents trom the Fabour \U!Lultm'a] College worp
also given sowe instruction in sericulture,

V. TLLUSTRATIN S,

Coloured plates illustrating the life-histories of tho
following insects were prepared during the year, sis

Agrotis flommntre and Cosmophile ‘ubuhff’!ﬂ A largo

A
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number of colowsnotes of Indian Odonata was alse done
Besides these, abont two hundved illustraiions in hlack and
white, illustrating ike life-histovies of various insects
reared in the Inseetary, were also prepared.

Adarge number of cojoured plates amd black and white
tlustrations ave now in the press in conuection with the
Proveedings of the Third FEniomological Meeting and
various Memnoirs and Bulletins. )

VI. MisCELLANTOTS.

Correspondence. A total of 60 parcels of specimens,
mostly of crop-pests, wag received during the year for
identification and adeics, whilst 300 letters were received
amnid 1,088 tesusd ; these nuwehers show a slight decrease on
provious yoars but wree exclusive of u large awount of
routine covrespondence which takes up a considorable pro-
porticn of thme which shoald be deveded to more scientific
worl. ’

FIT. Txurer SUBVEY,

Sfeady progress has hesn vade in addition o, and
srtangement s identification of, the collection which is
now o Javge and iuportant one and condinues to expand
at o rapid rate. Fooview of the great value of this cotlec-
tion, buth from an economic and systelaalic point of view,
to fature students of Tndian Entonmology, every eflort is
male for the proper preservation of the large mass of
specimens, o task which iz by ne means ensy in a climate
such s that of Pusa.  This vear, for example, owing to the
almermal heat in June, the paaffiv-wax in the store hoxes.
melted.  The more nreplacealle portions of the collection
sl those lishle to most danage feom inould are therefore
hedir placed i cabinets which are heing obtained as
rapidly as possible. The stafl required for ihe npkeep
feltich inclmdes ehe sorting and identification, as well as
the mere praservation, of Lhe fukls of specimens already
avetinetbated and of the thousunds received every vear) has
nat oo inerensed sinee A time, nany years ago, when the
enllection was comparatively quite small; vet this work is
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already Leveme very Loavy,
Tries of 4l

comstantly expanding apd hay
althmgl this is enly one braach of the
Tintarpological Section,

i doias o Felisestnusinilae el

Tharing the yesr &
diniche and Fees have Teeu ccbarTisd named aficr esantin
ation by Misses. Morley, Rultwor and Profosaor okl
respertively, The colleation ol Thytenoprarn is in g
gedder and well named up escept for the Brocenide and
(Chaletdoiden.

The vollection of Coleopter i b fade ovder Tt ibere
iy a large wuaend ol wanned miatarial to be sorted ang,
wamed and dneovporated. The Reoebidine sme Lo 1
G. AL R Marshall have been vetutned. pavtindly samed, s
a Tow Corealionide have also beon received back, named,
Trom P Marshall  Staphplividae were veceived b
pined. vem Tk B Uamevan andd Carabidie Yo M
LE. E. Andrewes A sadl Job of Cleipdelidae senl do fr
8. W Kemp was received back unnamed, Ow receipt of
the “ Fauna ” volume on Iiispime apd Cresiding: the e
sion wag taken to vevise sud nnmwme it wlhole of e
Fagping and part of the CassIdive, The Vasside alan,
Bave heen revised and idendt]

The Lepidopicrn arve tn Faiy order hul maay
remadn to be isenrporaied. The Miceodepibopters o
Lign ds eodained inocalinets apd b by lar dhe

ceollection dn Tndiag o few specimens wene seal by

.

EREIE

HETIRIR

The Outhopsiera bavve not beva e
WL oDy dedenitilicd Bl canlior colloetioms fen vears g
sinee ther s mass of materie| has acownulabod and sran
merths bve now been made for 0 o e worked oes .
Morgau Ueburd, of Vhiladelphia, to whom tle onileciion
- will be sent for stindy s seon ay The e

been received, '
- The Newvopters (sense mirtiya) also vegueiee a good don|
of work.  The Gudonata have boest revised duringe the sk
vear and this portion of the vollection has hoen greally

sy hursess Do
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oxlended and is now faivly representative of the Indian
Region.  Arangewmentz have been wmade with My, Eshen
Potersen, of Denmarl, to waork over the Myvmeleonide and
alliad greonps, and these will be sent to him Tor shwdy.

The winall collection of Diptera has heen simbied and
mostly named up by 3. B, Brouetli so far as concerns the
Nematocera and Biachyeera, bul regquives considerable
cearrangement whick will, it is hoped, be taken up this eold
weathor, )

The Rbyncheta reguire a whole-time worker to go over
the vast accumnlation of specimens and reduce them to
erder,  Several consignments of Coceids were sent out for
wdentification during the yeur.

The following collectiona, senl out in previcus vea,h,
have ol yot heen vetuened - —

(1) Histevidae to Mr, (. Lewis,
{i8y Longicomn beetles to Dr. Galan,
{(/it}y Rhyuchota to Mr. W. [, Distant.
fir) Tetriginee to De. J. L. Hareoele,
{¢) Aquatic Rhynchota to the Iate Mr. €. A DPaiva
fri} Ihispinge and Cassidine to Professor 8. Maulik,

Numerous collections of Yndian insects fve Deen
received and naned and vetured ay fav as possible,  These
tachided collections sent by the Forest Researck Tustitute,
the Pruvincial Agriealtural  Departwents, the Bombay
Matural Fistory Bovieir, ond by numerius cortespondents.

Vit Uataroson of Txorag INsRers.

At the Thind Estomclogieal hicoting, beld at Pusa in
Tehiary 3418, 30 was rosalved that there is conglderabls
need af &oentalogne of sl deseribed Muding Tosects with
complate veforsuves Lo literature concerning them, cspe-
e that pablished n ndin, and @ Sanding Cowmittas
wits Toemed 1o give efiech to ihils vesoluiion. Dunnﬂ the
pask yewr this work hae been pushed on as far as 1)0%1bl(,
aed T have Lrought vp bo daic eataloguaes of all tamilies of

]
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Microlepidoplera aind Neuvoplers, have preprred new
radalupues of Phasmudie, Mauvtida, Gryllide and Phargo-
raricae, sned have sapplicd relerenves o publ iealiun dyring
the  yenp on Jmlian Foseels oas regieds Goloopleea,
Rhynchoti and Thptern by Mes hovson, Amndrews and
Senior-White who are respeckively responsihle Tor Uhese
sevtiouts of the peneral catalogue. The Acvidides remain
to be taken up t complete e Ovthoplere and St s hoped
o do Lhis in the near Miwe.

N, PRosRavyE oF worg ron TH20-TH21
ﬂ]’_’ﬂjm',

Thiz will follow generally i Uhe lines of work of the
corvent yewe and will Joelinde general imvestipations ol
crog-pesia amd epecially of the pesta nf sugseane, rice anld
cotbene, of fruit-Lrees, anid stored grin,

Miagr,

Besults In warious lines of worl vequire 10 I weitten
up and poblished as far as possible. Work aud expari-
ments in &1k, Joe, amd bee-keeping will fn condbinusl and
new  inseeticides nad osoeticidud mwethods destod  as
oecagion aviser. Systematic work an Inding insecls il
be earvied ond wilth our vesonrees atd fhoe help ol spocialisg
correspondents.  The witalogue of bidion fnsceis will be
procesded with,  Advice sod assisianve will b given as Fav
a5 possible to Trevineiad Depmetuents and o al) ingairers
un entomological subjects,

X, PoBLIcariony,

The following publications, either writion byt Pusn
stafl or based on material sent fermn Pusa, have hopn
actually ivsued daring the year ended 3l Jone, 1990 ...
Brunets, E. . - Biptera Brachvema, Yol ¥ {Fawun af India

501108, )

Cameras, M. | . New species of Staphylinidse Drowe ludia. -

I (Entew. Mo, dag., June 10200

1,
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Coclerell, T, D, A

Dukg, G .,

BElliot, L. A,
elt, E. T»,

Fluteher, .
B.uu;ulggo

Fraser, I O, . .

Mursliadl, 3. A, K.
Maulik, 5.

Mevrick, o . .
Eamsehunden Ran, T

Baolwer, S,

e
s

.« Desoripiions aud records  of  Bees,

LXXXVIL (dun, Mag, Net. Hist. (9),
IV, #35-360.)

Borae Tudiun Bees of the genus dadeena.
(Fntow_, dune 1520

. Hengali edition of Bulletin 74 vu the experi-

taents carried out at Tusa te improve the
Sille Indusiy,

Entawioingicn] Notes 105, 106, [Pusa Buli.
83

. Twe new Stephanide.  (Fafose, TIT, 162

1635 .

Wew Tudinn {rall Midges. (Eatl, SHem.,
Vol VI, Mo, 1.}

Entotaclogical Notes 102.104, 107-113, 116-
118, 121.125, 150-115, ]h-l M, 152, 153,
7, 158, 60105, 1467, 1608, in(i‘ 172, 175,
178- 180, 182183, 187, 144, 100, 193, 197,
B0, (Puge Bull, 850

AprienMural Rolomolopy,  [dan. Rep B
Ser, Ao, Ladie] TE8)

Noies on svme new and  olher Indisne
Drngondlies.  (Foien, Homl. Ngb, Hisf,
Rae)

Deacription of o Rlineeypline larva from
Shilleug.  (Fntl. e, Volo VIT, oo
9
2)

o Bewie new  Injeriens Weevils from Asin

(fhedl. Tnt. Res., IX; Fuly 1919.)

L Chrwsamelida:,  flispine and Caseddine,

[Foiene of Beitish Ludin)

Rxotie Miwnelepidopters, Vel II, pls. B-10.

Fanfone Tosecls i Endin, being the report
an an duguiry intoe the efficiency of in-
digenuns inseet pests as w ocheel on e
spread of Lentere in India. (E-nil, Mam.,.
Fol. ¥, X0 G

Thres now -.pt_mes of Indian Dryonid pavs-
sites of Rive Leaf-happers, {Proe. U. 5.
Nl Maes., LVIL; Fune 1920.)



Misra, . 8.

EH
“amaelandra I8

. The  Rice  Teaf-hoppers. (¥epholattle

Lipunctatur,  Fole,  and  Nephotoltiz
aprigerlin, Motach.)  {(Entl, Mewm,, Yol ¥,
Ne. 5

Waoolly Aplis.  (dawial. Journ, Fudial)

a0, ¥, Lowtane Insects du Dndie, (Do, of Proe,

o Phind Bl $esting, pp. 6TT-080.)

y



EEPORT OF THE TMPERIAL PATHOLOGICAL
ENTOMOLOGIST.

(Twe Lare F. M. Howiryt, B.A, FES)

(Mr. Howlett died at Masuri on 20th Angust 1920,
before writing his Annual Reporl for the year ended 30th
June 1920, The following Report bas heen written by ma
from such information as iz available—T. DBainbrigge
Tletcher, Tmpertal Entomalagist.)

I Ciance axp EsTABLISH MEXT.
The Imperial Pathological Entomologist was 1n charge
cat the Bection Juring the year. The depuintion period
under the Indian Regearch Frad to conuduct an investiga-
Voo oo mosgnite repellents expived on 24 Jaly 19189
The Imperial Pathological Fatomidogist lefl Posa for
Dels Do oo 4l Febowary 1020, Lo tuke chavge of the
Zoolowical Brancly of the Foprest Research Institute andd
t'ellepe in additiou to his own duies. e was in charge
nf the Forest Zoologists office from Vebruzary o 9th Joly
1920. '

At the raquest of Mr. H E. Cross, Camel Specialist,
Scehawa, Mr. P, G Patel has been dopaated to work with
Tinn ope Boern fransmission experiments.

My, H, N, Sharmp was an deputation in connegtion with
the mosquito repellents nvestization uotil 24h July 3919

M. whail, Fieldwan, was on Jdepuialion for six montls
Lrom July 1919 i connection with the Kali-Azav Investl-
oation at the Pastenr Imstitute, Shillong,

11, Wonk Ty,

Fn SRepienber 1919 vhe Luperial Pathological Entomolo-
st took up work on the cffect of alkalotdal potsous o raty
{usulertalken at the snopestion of the Secvetary, Indian
Reveurch Fund Asspclation), and of X-rays on mosquito-
Tarvae, in eollaboration with Captain Barvnard of Colaba
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very small parasices on 2000 Deeember, Thes: pacasiles
were diflecent fFrom those of teo ey spuweios of Fodvinas

T wthidiendins . and

Tl
med on 2hd |)v( whilw,

“Parasitized
A ey were obila

FHy-one cxgenasses of FLocreans nd otbhioeedios
seere ohtained an St Decemdor but only six o Hien were
fomnd to contain [arve and paemsiles, Proensiles besan 1o
emorge an Llth Decenbaer,

* Bows of 7. grmgriners wad L. altbined s eobioeted an
270h Noventher were oxmnined en S Tecembuer aand o lew
were found to harbour parasites o thotr pupnd stuse

“The followitg emramasses, Doth old nd Fresh, were
obitainmd an TULh DL‘\ omlmu iz, 34 egm-unsses of 1 e,
20 of . beallosws, T ot € sijwwgbony, 5 ol T, elbinedina
OF these «nly un!mit} ed cgg nnsses of AL atbimed i and
¥, erassng wore Feundd to contain parasites.

tnken oo 11Eh

e TR A A

“Ome eze-mass ol & ellduwecding
Decentior; parasites frem this ege-mass lieg
T3th December, all these pavasites were quite aclive and
gome of thon were seei to ba pairing.

¥ Beveral exg-tasies of spidevs, whivl were Tonnd peae
the cew-masses of Tabours sl colleclend Loosee 31 Che
Frbanug paragites eonld Do obiained from Thene Many
spiders’ eggs were fomd Infestel with  bywwnopderoms
parasites, hat they were guite sdiffevent Irom those of
Loebiznus.

Throo egg-masses of T wlbiveding were oltaived on
16 Theceniber; aaud nue ol these began Lo Indely Tirvie vo
17th Ducemher;, ]}an‘auitv s hegaan o ehsrge one T a2
ad were fomul pairing on 215 Dec canber, s oF them
surviving uniil 31st December.  Thetotal vuber of pagn-
sites w hn(.l emerged feonn a single eopannes oF FLafbined s
was 237, whct‘cas the number of larva which enwirged Fram
the same epp-mass was 55,

“ Thitteen egg-masses of I ewmguingss aud two ol
T. albimedius were oblained on 18U Devembor amd From
these parasites were sven fo emorge on 23rd Decamber,
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“Ome egg-ranss of T' grissus, obtained op 23rd Novem-
ber, began to haich out parasites oo 20th Decerher; this
2ge-mass was kepl undisturbed outside the Lahoratory in
n tank full of water and mud, and the parasites weve
aeticed to survive until 6th Jnnmary 1920,

" Frosh egemassen of T, Banlloens anl Chiysops sp.
were tound on 26th December, bk s parasites ewerged

from tlese cops.

¥ One old ezg-mass of €. sthndens wvas examined care
fuliy and was found to vontelh several parasites of a
smailey varisty, :

Yo very old egg-miasses of 7 albimedius, covered up
with a kind of fungas, weve oblained on 46 Janeary.  One
of these was opencd up on that dare and was fovnd to con-
tain living perasites.

T One egeommss of T Srengruingns wis noticed o hateh
-onk paraxites on 4th Jammaey,

COne ego-mss of 1L offbeetivg began to hateh oot
jarve on Tth January.  The parasiics from the same mass
emerged on St January,

“The wial vumber of parasites which energed from
nsingle ege-mass of 1. albiaedie: was 253 and the number
of larvee w lich emerged from the same mass was 57,

“One ofd egg-masz of (O séimadees was Lound to contain
parasites (small varisty} oo 9th January.

COne epg-mass of P semgeinews obiained on Slst
Decewhor bogan o hateh ouk larvae on TLh Jarmary 1920
pavazites emerged from this mass on 8th Jaanary.

“Bevors] parasites were seen emergiung from the egg-
masges of 1. albimeding and 17 cresses which were cotlotad
during the seronel week of Decomber; on breaking open 1he
egg-tasses, the parasites were towsd alive oo I8t Jam e

*One egmomass of T ograsses, collected o 13th o
ATy, was seen hatching out parasires on 1800 Tanuar

“One ego-mass of T, albimedive type, wlio
covered up with fungus, begar to hatch out parasi
20th Junuary, i
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“ (e freshly-laid egg-ase of €. stimulens was fuund
on Sl February.

“ Fleven egg-asses of €. ehimedome were olitainod on
13th February; o parasits cinerged ont ol e

“ One adale T, olbimediey was seen on 2000 Felraary,

“ Three old egg-massez of T eravsis woeve oblained o
25rd February, hot no trace of parasites was seen amongst
them,

“Three frashly-taid eggwasses of 1. ellbinielive were
-obiained on 28rd February, and by 27¢h Tebrmary TL para-
~.1te:. emcrged from these ego-nasses.

* Ome egg-mass of P biealloins was observed o 230
Fehrwary with ane pavasite on it: it was kept undhor
obsarvation and seven parazites weed found to energe 1n
Ist Mareh,

" Between 25th aml 260h of Tebraary 91 ¢
were collected; dhey helonged Ao Tooalfimedivs,
T bicallpses and L s,
tids was neded dn hirge mande

Pee-daying of Ti
at Birouti r.rkm’ where the Dstate cows wore povnskomead 1
oraRe.
Y Besi the Toregning, work on e pa nf Direds
was cantineed at Tuse, the Dollewing eiedles el
oltained Proin diffevent nes {7y T spniis al” Bl

sucking midges of the genus Cuficaides werp found in very
large nminbers v orenws’ T Ther nesl ol 2 eront was
invariably fonnd fined with hovse Dodrs sl e s
were found inside the huire yoite Julated with Dheal, Tl
nembers of the genus Culieoides ave {uv the labil of deiw-
mg mote hleod than they van carvy onthe wing: L have very
often marked these fies quite incapable of fAving aller tisie
meal of blood.  About 6 per ceni. of the crows’ nests wern
found infested with blood-sucking nuidges wherens the nestis
of several other bivds which were examined on wirioms
cecasions id pot reveal the prescuce of these midges.
(#) Sgpwirrel bug: This bug hias proved to sl bloml of
man, rabbit and goat under Laboratory conditions.  Th was
found mainly inside the nests of squivrels. It belongs tor

‘:ﬂ. .
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the family Lymeidie, No bug of this family has hitherta
been recovded to suck blood, alihongh many of them are
kavwn to harhour Flagellates, either Herpetomonus or
Crithidie.  The life- hqum v of this bug, frow egz to egg,
has heen  worked  out. (:.u) M specics OFf  Slosweagy,
aprparenily S eblongate, was Townd v bread instle the nost-
warerials of tha Myweh and of a kite,  {{r) Phlebotowus
argeniiges: Flies of this gpecics weve ohworved to emergs
oui frow 1he nest-materials which were heaped up in a glass
auarbun, Cu examndning the nest-materials no larve wers
seen Lot saven emply pupal enses were meg with, Tles of
thiz spe were also noticed ov severs] ovcasions in very
g wrwbors inside the cages of Csteiches and other bivds
e the Wictowin Jorder b Bombay.  (v) CTinoeoris hemip-
fepwiz (0w eolandudes) wis obfained Frow n A pacdy
aest, wliel waw sitoedod on oo wall of the Tara Btable ot
Pusa, Adtthe stages ol e bug Including ereadis were re-
coverad Troin theanest. Flve pagae of S maboses sl
wpe b Lowinsh 1o tlads nest. (o7 b Fly s fouwd
to Liveed 1o the oests of A bisd ealled Niaodi I Rihao
(r .l;} The lite-lilatos y of rI-.ﬁ{.'m:H.U-' LT3N wm.:]u frotero-
(hlusdesneking maggols), by boon \Nzll\@d it From
qeowith w plate, One obbee ind of blood-sacking

EETal
: mH ntf’-‘l." heen ahiained Frov the west of o crow

v ben, Bantomelogicl ik, suhmits the
sert an his wenk dhedng the year i —

Sy The experiments alavted with o view e findieg
sud e correspondence, 10 sny, between the toxiciry of salts
sl ghelr vosivlon 1 the Peviodic system wete conchnle:s,
All the chlorides ol Greup it (3 de., CaCl, BaCl and
Matl, behaved similarly, their toxicity being small, but the
behaviour of BaCl, was not quite clear, fov in fwo instances
it whowed rather pronounced toxicity. CdCl, which, along
with FgCl, and 2ol fallg under Group 11 (8), proved
to Lo highly toxic; G, had the dispdvantage of forming
basic precipitate in which condition, however, it appeared
hishly toxie.  With vegand to Group 1 (1), ..., LiCl, NaCl,

fullowiayg
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KO (and N[—[_ﬁl), all, exvept LICL appeared o have very
Hittle toxicity, the esceptional heloviotr ol LiCH heing wliag
was expected. Tt shenld Be entianed that asosane of The
chlnridos wors inzoluble ino water, addention lal o e con-
fined eniy to Hiose elilorides hat entered fodo Trie solut o
with water, and fop Che stwdy of toxicity cquineleenlae
solntions of the salts were always talem.

“ {2y Exprriments were continned on the cortespundinee
of the toxicity of volatile arganie cotnponnds To theiy boiting
points. Cottoa plugs thoroughly soaked in the cheniels
were allowed to remain for 48 hones in small phiaks oo
taining o thin bayer of water, care haing ta ke pot to Lird

“the plug W contact with the waler. Three  lamae el
Stegomgia sengellaris wore thon ioteoduced in each of il
phials and the time when they died nol, The dats sa o
oblaivad are seanty and do ot wavane oo delinie
cimelusion,

*{8) Obzervations were coutinned on 1le compasd v
Lebavionr of Jar v ond pupe of mosgailes owards salodie
and insobuble salis and poisans, Wherens nesquiio o
are geverally veadily killed by minnle guaotiticy of Flat'l
sprinkled in waker, the pupe Linve abmost always Teer Toend
ter vesist the setion of The salt and 1o tarn e aolubis. 10
game was olserved with othor hadogew safis of nierene
which were ingolulle iu witer and alsn some of the ivsolehl-
adkaloids.  The resully oblained scemed to conlivrn this poe
vigus conclugion that the soloble substotees opernte ol
cataneously sk the Dseluble substances arally (CKiTeet o
morentous chloride on mosquito v, pead Bodore Hhe Sixil:
Soience Cungress).

*{43 In connexion with the FPwperinl  Tatholigie
Entomologist’s work on * Culicifiges ' a series of conenrren,
obsgvvations was carried out ou the deterrent ellects ol 1
following chewmicals on Chertadaens zonatis with a view 1o
finding out avy analogy between the chemolactic yeaction
of froit flies and that of mosguitos, The experinent con-
sisted in digsolving varying quantitics of wmethyl engenot

it



INSYTITULE, PUSA, FOR 1919-20 -

in spivit, adding fixed quantities of the repeilents to the
solutions and expesing the mixture in vgun) quantities.
The following is an shridged statdment of the average
nomber of fliey that came to the repellents (which were trieil
in various strengths):  Cinnamic aldebyde, 0 Tuarpentine,
88-2; Camphor, 174; Napthaline, 22:6; Kerosine, 122;
Bunzine, 26-8; Acetic acid, 19-2; Carbolic acid, 0: Oxalic
acid, 118, Hydrochlaric acid, 10-8; Sulphuric acid, 3-4-
Mercurie chloride, 0; Soap (uaseented), 12:8; Formalin,
286 Amyl acetale, 78; Controel {(Methyl engenol onjy), 83-2.
Some chemical change seemed to have taken place in the case
of mercuric chloride.

Y 5) A further attempt was made to [ind eut the role of
blood in ovulation in mesquitos. In my previous paper it
was stated that eges were oblaimed with peptone and in
a few cases with mills, but the exceedingly small percenrage
of sueeessfal experinents pointed to sotwe accidental factor
being responsible for ovalation.  The follnwing were some
of ihe sramipeinls Lo which the peohiem was prtacked -—

(i) Levcocytes ave prescnt in ihe hlood of hatle
vertehintes and invertehrates (which have heen
fouril te be aftackel by mousguitns), As
lenwoeytes are characterized by ammboid move-
ments and alse in sowe other rvespecia ihey
precont a near parvallel to dmedg and Evglea,
it wits considered probalie Uit the laeval halit
of eabing Fuglense in water was conbtinued into
the mlult habit of eating leucocytes {while
sucking bload}, and if su, Kwgless might loke
the place of lenencytes even charing the adole
stage. But oub of the three experiments tried
with Faglaie (sweetcuod witly cane sugar), only
in ene case were eggs laid by S, sugens. The
three experhinents were continmued Ear thieo
weoks,  The vesull is, however, of tolevesl inns-
puich as this is the frst instance in which egys
were obtsined with o mosquito ofther than
5. semtellieis without any meal of hlood.
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(#) Jugs were obtained i bwa out of Fonpeexperimuits
m._m:l with shed geats blomiz (sweeteins] wilh
caiio siradd Withoa view o sty ing L eifovis
of Ll ;]in'i‘.]'l‘.l]i. cotrsditaes ol hiood,
wery wele tosepsrie ol e serwn
shid Tilonsl iy nicsnins ol v rifuee b Lhis did
wot suceesd, peobily o aeeensl ol Sdlere Lo

LRS!

pevel: umnwl.uLmu
(i) Willstiibtey bes vocently conliviml e s b
: betieved. § Wetwern chlorogdiei]
have hitherio been

sweibinmed plal

il Ty animgniios
juice.

Mosguitos enelosml witl Cansdee plasts (o

which they combd swek the joive 17 4 athl)

divel within fome e witlomt evigosiifne,

{ir

-

fp B view of Goetdls apidon that " Toewes sanl et lier

—

saveet sbeiniees hoave an inhilitoes of neodeal
indluenes i reprodagiion” swenasine sl ol
ceviie i voriogs strengtles wore alienad Lo the
s ititos Bt ey i
the licaids.

ok evedn Lo Lvete aley ol

Y A Brge matnber of expeeinteits wecs carried onloe
the behsvicer of Tedboss oo vacving ey
Trealthy adult bed-lugs were snciosd Divery sl »
tubes desigmed to condadn e Joast i1f1.1:~||]|1‘ annd of e
anet the Labes containieg The hugs wore i
kept of o fived tomperature by means of ol eed
The experiments necessital ol sdatied vheervtion in urler
to diseviminate hetwoen apparent and real denth, The ninin
isene of the experiments wos the estallishuent ol the fact
that o two minutes expusure 1o a temperature of 52°C,
generally snificient to kill the hedl-dniz.

Al T e
weoenrivlil,

07 I July 1919 the J‘u]]m\nw were diseovered in the
hole of an old tree:—
B A Jarge number of adult sund-flics (Phichotomus
Sp. neay miuwuins,
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(i) A few Culicoides adulis ({exceedingly minuts
specics),

B One Cercdopogon adult and a fairly large nuntber
of Uwradgpogon larve, and

() Inunerable larvie of Culicoides (which could be

sl with difficully with the naked eye) along

with the larve of Syrphide, of Psyedodo and of

A spacies of acalvpirate fv.

" Young stages of the sand-fly could nowhere he Tound.
Some Lybicoides and Coratopogon adults were bred out.

* The Culicoides larvee conld ever be Yound in the looss
debris within the lele but they ledzed themselves in the
anid ol ey t thot hml overpruwn lhe nrer
Cidie Linde, The position, shape sud death of 1ha
Pl roaely predecton agidnat wind and oain, e
ul bluwd, thetr food-supmly, Being prelably a e

which  wis Teand Inlediting it (same of the
wfonei: adelis were Trequently nelieed gorged wiih
3 h (:ud; :

CRhaee, Betensiogicad &
whoen s worle deving the vear

O the Tuperial Paihulogical Botonolo, Jlst vecelving
orders to investizate Culicifnzes Jor the Military Depart-
ment, Towas diveetasd by T pe '-md*nl»i}, fiesl to mnke an
meniry hy peaciicnl tests indo oilicl:

sl e other well-known
prepavations amd then inte any oiber substances which
gl seemest Liuansslves s oasibly helpind i sacueting Tho
-7 nlrimate uhject of the inguiry, hject was to ohiain
E] 'mpzm.imn absslutely elloeiive s mastitoz for o
peviod of not less than three howrs,

.

Accordiug to the above direetions the work wae
arvanged ander the follewing heads: —

“ (i} Bevere practical tests of preparation in official or
general use; 16 preparations wove lested against huongey
A vwiigeres obierbans, T0 coges containing nop less than 100
Temnahes,  Thiee yrams of solid o 28 cem. Tof i qich preyiari-
tious, covering the land and the forcarm up to an inch
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below the ofbow, were used in ench test. The numbory re
present time in minntes hefore biking hegan.

*Two laated for an avernge of 1 homes, three Tor van
howr, the rest for dess than an houre T the case ol el
of the three first-named prepavations (Nos, 102 and 3 ane
mosquite bit befove the expirndion of 16 minmies during
oua {est, althoueh memeral Diting did unt begin 1Y Do
afterwards and all the mosquitos weee inngry. To taking
the average fignre, these three resnlts lavn heon omilfed, g
alao one test 10 which Lawson's pomade remained elloctive
for 155 miuutes.

* The following {2 the detailed Dst nd the fieores, na
given, fairly represent the velative avernge oflficacy of te
diflevent praparations —

{11 Towson's Woajuite Panmle o B Consdsdeney wesnel

Terifalinm e
TRl alien Trosle Lurk

triisient,

{3 Cassin, earmphor ol soll-puos-

fiu {ofiiciat).

Fuir.

very pur
e,

(1) itrosella . . . LB il Frritation
new]oilile,
) Bniareit . . . L Lignid. frriiing

el izihlhe,
A Povupeit vuseline (3lsarss 04 Liguild Trriiie o

Flismzs), Tl

0 Aaerainl . . . P Treifaling

1 Lisanhio oil {nflicial) . L e Brviading
1[|‘§!‘|i_'_’i|1]|',

(R Moapuila essenee (AL wnl XLO1T Liuad. Teriintine
e, bl

£ Mentleel ol Turpentioe o BT Lannid., Teriielinn

mal i,
(10} Rapllaline (8], sdl sonp (11 10 Chasisteney nol very
[ehlbednly, roduel L Trridianion
o neplivihle.
(113 X, O L Powder {officinl) .14
(13 Kerowine il . . . A
(3 Yaecalyptus ofl (KWemp) T
{14) Nenling’s powder | . P
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(137 Vermijefli (nfieiady . i
(16) Cnadbolic acid (31, sofe sonp {1' Con Lanlly be tested
who 1l vrmoves 1he
epirderis,

¥ i)y Shilar tests were mads with abouwt 140 other
substances [vom whicl it appears that it is hardly Possible
o rroduce a preparation which will remain fully effective
for 3 hours.

“ A hrief list of some of those substances whiclh remain
effective for over 9 minutes is given below -

11 Clonmmic aldehzde (L3, castor oll {1007 Lo 100
{2 Creoznte (1), Kevosine {19) . . . . it

Croceole 3, Castor oil {1007 . . . A

{41 Cresall {3), Chstor odl (10 . . . . i)
Clarlimlie ‘u.ul (A7, Cuelow ofl (f00h . . 4
Trlnlerus §0%, "\f‘ tlirlided =pivis (100) . . 43

17t Thnel (5), B th\].,dm'{ spivit, I']Ul]); . . 25

(%] Musianl el . . . . 23

4 Aleodiolie ectract of ]\f‘l] bn"“. _ . 15

(i Uropesole (erecsote, phenvl prepinoate) . B
(11 Bateel (PO, Castor el (100 . . . il
(1) Vieepse . . . . . . . 20
(3 Xapsad (00, Cusler ol (100, L . . . A
(11 Adenliolie wsl, of Dindels . . . . . 14
{18) Drileoniteotslund (109, Casgbor ol (10 . u

L Tar wil (8%, Costor ofl (10H) . . . Hi
i) Tests of vepellent power ab o distanee of 3-4
inehes, Alout 40 substances were testel by o comparative
methad, These led Lo the conelusion hat (1) the factors
comeerhied with distance vepulsion and conced repalion
i proladly ani fdentical; (2) oeither distance vepulaog
nar contact repalsion i apparently propertional te the
poizonnus olicct ou the nosgquito of the vapour of the
sulistance wsed; () wesquitos probably vaimet be kept al
Aishunee {ram the hody by any practioally appliceds
vhendeal vopelivuty Tor any lenglh of thne. The followiny
is the Tist of some of the chemieals tried.  They ave in ovdee

of theiv meetds juench of the three sevies :—

(1 (1) Urensote, Napthaline, (i) Wond ail, (17) Ol of
Cussin, (i) Tuealypivos oil, (2} Lavender oil.
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{zd) Citronetla ofl, (oMY Kerosine nil, (o7 For-
walin, {2} Acelie acid, (o} Musined ol (#8)
Fletuve o Toding, (=07 '[\-iu.th\-"l:l.me AT,
{20 (i) Phenod, Citronella, Anilim, T h},nml Methylaled
sdwylade, (&) Benzine, Avelic acid, Todalorm,
Cresol, OUnrvaetol and AmyF ateohal,
¥ 2, Wleetrical X
vations ages, pupre and inwgines were expus \‘1] Ui e
of the one-minute exposaes on the newly Dateled (e Lour
uﬁld) lervw was very prowdnent. all of them dlving within
2% lours. The uther siages did nol seemn allveted, ihh
mpm‘smf ni cauld pol e eepenied nwing howang ol M

soxperitmeith. Rdespnilo Bapvie of

- Ohservatinns wire mende on the effevis ol depr
i l'u.ls. Sl dnzes of covadue wised upowidle bufed e
farmed intooa dough aod sk il smnl badls, were offered
ARt

U ifws veetins, Thie vabs were keploslugty oo
the ehd of Ureee days the s deseloped teenline .
ihey grew wild il Dt oowany hared e sl ad v
and oller matevials when olored b thenn e rhe eichih
dary they showed cannilelist 2
another,

, e
e

aranp ot anad o feai boved o

“do Mozt classiliention work wis ol

A
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REPORT OF THE IMPERIAL AGRICTLTURAL
BACTERTIOLOGIZT,

(J. H. Warron, M.A, B30,

T AT INTSIRATION.

Me. C. M. ITutchinson, (LY., Tmperial Agricultarai
Bacteriologist, was 1 charge of the Section till 10th April,
1920, when be proceeded on eighteen menths combined
leave. Proposals for the expansion of the Seetion received
sanction with effect from 26th Qetcher, 1919 ndey this
scheme 1 wag appointed Assisiant Bacteviclepict from that
dade.

I owas absent on six months® privilege leave from 27th
Angust, 19190, and wok over charge of the Section from Mr.
Tiatehinson on Fith apedl, 1920,

Me N W Joshi, BoAL ALEe, LoAg, First Assistant,
was appointed to act a3 Assislant Bactevinlogist from thit
dare, and Mreo 505 Viewanatloow, B, as Tivst Assistant.

L, VRATRVNG.

Mo K. Adinrayan Bao, a student Teom Mysove State.
campletod his drsining in ageietilueal hacteriofogy on the
By ol s, 1920,

111, 8o Biouocy.

Nigrification. Toveslipatiome of ¢he nitrifieation of
cowditig, cow urine, and sheep fold mannve weve carried
oub, and a paper eo the sulject was read at the Indian
o Uoraress, Nagpur, 1920, Yy My, Joshi. In the case
of cowduny it was foand what, when added in the fresh
stade, noe mibrate secomalaidon took place, but when added
after storing, under elilier asrolic or anaerebic condiiions,
about one-thivd of its nitrogen was converted into nitrate.
The nitrogen of ilie urine was rapidly converted info nitrate
in the soil.  The inhibiting cffect of excess of carbohydrate
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on nitrificatfon was shewn by the rosulis ebinined whoen

steawe was added with the dirng or uvine. The hwses ol ni-

‘teneen Uhal, take plave durving stotnge are beinye Beether in-
shigated.

Ohservalions of the efiecl ol these Taaniges an e vrap
vicld of onts in pel cudtuve slowed Lhe growth of the piar
‘ta cortispoml & the ammonni ob nitende formed tdhe vt
ficntion tests, bict where o bl physieal conditfon was pia-
duced in the sofl, the yield was sinaller than rhat expecied
from ermsideration of the rilrate ligeres.

Gats were growi 1 both pols wnd platy fo whicl w
stews, paul leaves or the whnle plant ol dhaieede (Sesfs
woaledin) and cowpea were addest. The crops ol
eortesponded to the uitvale Lormation eldainel i G
laboradory  witrilication tests with these plants and diae
parls. )

faas

el

Btudy ol e wide variaiions o the seenipelalion of
nitvate duving Lhe decomposilion ol vactoos oil-cukes in
Pusa soib tewd o e conehimion thad they ave dine 40 the
differences in the rvelutive proportions of carbobydrate anl
nitrogen in the eakes. The ofl contend bl very sHaht in-
Huenes on nitvilieation and e addition of saels malerinds
as ceililoze, fifler poper, saivdust, stareh, cane sngoe
plucose 1o cales vich Jn slleagen, retanled The scemnli-
tion of wiveate. Varther, in tho wise ol seiha (B
et iyolioy enke, no ntilrato was Lound alter aighl wooks b
vubationr, cxeept when {he cake had proviously leen
foemented,

Fhe uitragen watent of w01f woder fallow aml growing
crops was stidied. Bolb miirate and ergatite nilrogen
contents of Lho eropped plots were lower Hun Lhose of
Iallow plots wod the diffevcnces wern pgreatest duriny the
period of most active growih of the crop.

Eiological analysis of soils. Biological analy
soil from an abandoved collee estate in Mysore was coxe
ried ous.

Nitrogen fization, Lsperiments on the cflect of the
accurnulated products of its metabolism on the nitrogen-

i of

g af
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fixing power of Azotolacler are being carried out.  So far
it appears that these products apprecisbly lower the
awount of nitrogen fization. )

Nwmerows colowdes of actinomyceles Bave imvariably
been found growing on Ashby's mannite agar plates, ino-
culited wilh o dibues soll suspension. Twelve species were
examined [or nitrogen-lxing power. Only minote gains
were recorded, bot as this group of organisme is ene of the
most abundant in soil, their accutaulated effect may be of
considerable importance, aud further investigations of their
activities are being taken up.

seven soils two from Tusa and five from Mysove, were
exaanined for nitrogen fisation under anaerobic conditions.
Tie liguid enltwe gains of up to 65 mgm. nitrogen per
gra lexivose weve obiained.  Bugarcsane megusse has
proved an admivable medivn for the growth of nitrogen-
lixtng organisns, After inocadation with mixed onllures
of mitrogen-fixing organisms, bk nitrogen content rose

from 927 per cont, o I8 per cont. o fwo months,

IV, Tanmo.
Owling Lo Lhe short rainfall and bockeward conditton of
the plant no experiments in mahofactnee have heen ear-
ried oni since those mentioned in the last report.

Dive cnflores ol indica hydrelvsing bactevin were
waintaingd in the labova ; the woltues In.,, the most
eliivient, isolated thvee yems agn, has lost none of its cfli-
cieney in that period.

V. OSTREILEZATION OF WATER,

Investigniions on this subject were continued, and sup-
plics of the slevilizer * LG were manufuctured for tha
weekly dismloction of the wells on the estale.

- - 1

Twu to three per cent. of available chlovine was found
to he the naximwn possible obtuinable with economy of
current consumpbion, and ju higher concentrations stability
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rapidly diminished. 245 per cent. s the optimum aiwmerd
at for ecomomy 1o production aud stability of the product,

Stability teste showed ihat solotions ol this s(renglle
could he made stable for six weeks ot plabns enpertare:
0= ) and fer stz wenths ar e sk hill sl linms
{207 —230 (1),

1 Pusime,

The work on pebrine was taken over by Do AL Pringle
Jameson, Protozeologist. wlor aveived i Oclubins 1919,
Laboratory accommodation is heinyg pravidal for him and
Bis staff in this Hection.

VI Procrasn or wori vol T2
1. .'J)'rrj:,‘-,l- .\'}.ri"r_‘.i.r:r'.*.\'_
Gienerad hivloo ol il
{2y Nitvowen lisakion, svwibiciic and vahi e
{h) Bacterial Termentalion of trganie medier v aoils
a1 Tollneses ol dewtorial aciion o avadlallite oy
phespalintes 1o she snil,
B Mpewind euagerisias,
) Toiligns mann i,
{0y Other Ddvestreial preebioms conuectol with i
bielogies wotivitios,

30 Miwur sulijents,
) Viant pallwlogy,
{6} Revision of labomtory methods io soff Biolwgy.

VIIL. Pusnioarons.

Huichinson, ¢ M. . Roporl  on Avvhaalluce]l  Wsederinlowy

WIS19, fur i Hoard of SefenliGe dd-
L,

Hutehinson, . M, . Pebvine in Iudin, #few, uf fhe P, of

dget, i Indie, Vol 1, No. 8. {In the

pres)



INATITUYE, PO%A, FOR 181020 11

Joghi, M. V. | . Btudies in Biclogical Decomposition of Cow-
dong and Trvine in Sedl. Agei Jour, o)
Initia, Vol, XF, Na, 4. (Tn £he pressd

Jusld, N. V. . . Btndies on the Foot Waduele Organdam of the
Lopnwineus Plants,  Mewm, of 1l Liept,
af Ageio i Fadio, Vol T, No. 9. {In
Hhe preas)
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REMORT OF THE PROTOZOOLOGIRT.

(AL Princng Janseox, T

T jeined my appointient ot use on 170h Ostalu,
THY, bt cosdderable Ineopvenricnee ond <delay were ex-
perienced oo gelbing e work en stk woranr disenses pons
pecly started on seconnl of The extreme slowness with
which the apparoties ordered at home was deliveved
although rendy for dispatch 0 Septesiber 199, The Tazt
comsignment was nob received notil Apetl T920—and alse
on aceonnt of the lock of assistanis, sanction for stofl net
having been w(om‘{l il Yay, TF i hard ot leen Yor 1le
kindvess of Mr. C. M. Intehineon wd other heagds of
Sect ivms whe lent e sniliciont nssistanee and apgwratos o
goen with, it would Beeve been praction e impossilie to haave
started certain lines of work,

The fivst sill-worm disease Lhal is being investiznded i
pebrine. Thizs disease 72 eaused by o very wipute pro-
tozoan parnsite. Bixly years age the silk industry in
Euvope was nearly extingiizhed by oo and foars iree enfer-
tainesf Test i should assune coemdly serioos projortions io
Tudin,  The worle e L disense wis indtiated by Me
Tudchinson nrdd 3t is heing cavvied vo M The poing whers
he left of, T falls nagorally fodo tewo peotss Tiest The
investipation of the hfe-history of the parvasite, Nesewe
Bomdgeis, which ennses the dizense, and seeond the investi-
gation of meang of contvolling the disense.  The secomd
line of inquiry s, ol couvse, more ne les dependent on the
tesults of the frst,

(%) Life-history of the porasiie. Atteolion i being
padd ad presetit @ the ently stages of tha Hife Juslory—the
behaviour of the spores when introduced into the gul of
the sill-worm and the initial attacks of the purasite on
the tissues of the bost,  This work is very diffienlt to carry
on in the het weather as much of 16 entails the entting of
extremely thin paralin wax sections, but already & con-
siderakle mmount of information has vesulted from ilis line
of investigation. It is, howover, much too early in the in-
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quiry to make any definite promeuncements on the life-
Listovy.

(b) Fapeviments on diseuse contrel. The follewing are

some of the lines of investigation heing pureued.  Varions
races of sill-warmis ave being tested regavding theiv vesist-
ance fo disease. Thres sinall Zafehn rearing Lionses have
been crected and in them experiiments on disinfeelion,
length of life af spores, and wethods of infeciion are being
conducted.  The eflect of climatie conditions on disease I
being tested. Varions rearing wethods are huing investi-
gated in rclation to discose.  Certnin exipelnely interesting
facts have been brought to Heht by these experivents, cs-
pecially wiile vegard to infection of the worms in surrcund-
ings hizhly chavged wilh infactions malevinl and also with
regard to the lethal qaalities of the disenze,  Buot Leve ngain
the thoe has uol yet come Do naldnr oy definile siate-
ments.
The Government of Todin having accepted Trofessor
Lefvoy®s reenmmendation thal o seed supply station le
established 1 shillong, Lhe mait
Asibe For the Ihoeiory Jeildings hes boone siven by the
Crovernors ol the Baeear Snstitnie aml a plot of land Tov
arowving mithorey s been selected, The plans el esi-
mades Tunve been desewn ape s el sinetion 15 awaited.
It ds baped that Tnilding opesaCoiss will e startoed Jmne-
diniely and the main bildings crected by Oelnler, Severs]
Bl eesd nndherey cotlings have Jeewset mat an the Shillong
Feait Farn by tle Sopeviviendont, Rro 22 3 Holider, 1o
whom Utarks are due foe his kind a

Do Being poushind o,

auee,
PROGEAME OF Wouk roR 1920.81,

The investigation ol the Bfehisory of  Nosemn
bombyeis b heing centivoed. The  experimwauts  on
i conteol, ele, will be carvied on and expanded
in the dight ol the wesults obteined.  Experiments
on il Al aar tost the voloe of hill ameliovation will
b sistted sese year, a8 moon as a skilion bs estabiished in
the bills, T s Jopesd hat o beghuning will be mude with
the study of achevie,
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. APPENTIE.
REVORT OF THE SECLLETARY, SHOAR BUREME
(Vs Bavin 1AL

T waz ploced on epecind dudy Tar o perbnl ol wa yes with
agfue frem B Tamwey, 1909, e oanderlake Lhe vl ke ol sl
av B bl fulovsnmdien d connoecBion with the su

e inslusley Do Daliag
pending a farbher censidasdion Dy The tinveraenl ul Lanlian oof
the quesiing nf e.ii:lljli:ihin;: A Rugar Duvean Ao calalilislonenl ol
Lven resoedens, two elecks, and dan dypists, with owe Huperinlendent,

was sanciicned (o enable me to enrry on The work, Bk ane ul Hress
posts s Jeen vioennt fou the whinle [hoe, Ui pay snd Tha dvanperary
pasition not heing sulficieal 4o alleach a saitahie wan, Phe lesig-
nalion of wy post was chigzed 4o thal of ihe Seerelare, Segar
Tuvennr, witl elfect from T Al H

Towill mol dwe auk ol plwee liere 1o

a Leiel histore of e
sproessivie sleps evernmend bave Biken b swonrage T wnlietey.
ot Lher couwese of whicdh this edlier care ko T eveslerd.
el ol Masjii in
the Bowday Dresidenay by e 3ullisen in 2301 aaed ad Misead kot in
Madias by T Backer fowards Lhe cloae ol Lhe Lest eontmy, Tu
Hiese fwe Presidencies somee valuahbe seendn were ohifiiwsd. T
Hrengal wond Al Uniled Provinees also seoe work Jonl been dune.
Bul 3t wis ufber e Apvicunlboral Phepaebuenis were meoegisiae] by
Lol Cogson’s Govermneul o W5 et e Tenndalions of (e im-
prlaed warek g doae By Bles 0 Clarke b Bhadgalioger, 3e.
Pl oropwd Al Bde Mro Wedliosse ot Saloor,  Mr
Megmite in Assow, de Clowgdon jo the Cenead Provivess, anl
Mr, LRoberson Droeen ol Peshowst e e WoedB-Wost Irnocere
Proviuee were Gk, wlile {Tee work aivendy o pear
and Fowbay woy expanded.

I 1811 Pandié 3eclin Mahinn Maleviva woved a vesolution 3o
the Imperial Legislaiive Uil revonmending ilkut (e duly an
imperted sugar should Lo so 10

sefeabifie work o Lhe ag

Ll ey wg

i in Madras

)l i Lo ke iopossible Bor Lie
indigenvus sugor industey 4o suevive fhe conpeiition te whicl
it owas exposed.  The lade Mv. Goklole woved wsn souewlnoul
recoramending thut Goveronent should oeder an eseuiry by o
Conngiltes of enmpeterd pevsana do {he present enmlition of the
sugar industey i Todin wille o view o aseorlainfng whal aedion
eodd and should T faken by Lhe Btate fo s Lo fndustey (eom
the threatencd yuin.  He pointed ond that there was 0 preuk deal
. thai Government cowld do fov Lhe fudustey even if L did nob

impose o high protective tarifl, in the matler, for instoee, of
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waking tha sevvices of expert chemisle available, n tha multer
of the derms on which land mighl be Leld, in +he matler of
irrigaidon and eiler facilttics und so fortl. Gorernment replicd
that they wervs alive to the prsttivn and were oing their best to
dmprave The metheds of cane cullivation aud the mannfacioee of
agar throwgliat the cound Boil (e vesckutin and the amend-
ment were lost,  But in November of the s venr the question
of ithe Twling swgnr imluslry was considered by tha Boonl of
Agrieunlture in Indis, apd sx the result of s recomumendations he
appointments of o Sugnreene Expert und o Sugar Fngineer wers
sanctinned for & tevn of yearw. Whe hewdguuriees of Lhe former
offieer were located ot Clolmbotore i Snotiern Tndia 0s canes were
found to flowetr there (this is net the caee in Northern Twlia), faci
litating thereby the wrrk of ralsing better varieties of vanes T
erossing,  The Sueor Engineey wos stdiomed in the United Pro-
vinees wlhere more Bun Lalf Lhe elal sereape wader the orop e
erown, bis quiicy 1_.:?1\13; to work oul Lhe smallesl economical six
of woaugar foclory suitalbe Loe Juding conditions wud do wlvise the
public un fuctery anwlters. As staled wiwwe, hodl dhese were o
w dewporary footing,  Fevertholess ey sunded o
in e pulicy of develping (e Dadin s
thew abiad every meeling of 1le Booed T

sltuge forward
sng Tudustry,  Bince
reviewesd the woek done
o Ehis crap ul Uhe varbos expevimenl stulions in fhe country.

The &

i

o
LB

el b, wi

1 ¢ brengbl e question of e Buwpice
s supply 4o the forelosts The weual souress of Loet sugor
supply, Lettiny, Susivia-Linngaey sl Rossta, luving leen eaf
atf, e world wus Baeel witly woserions shoninge of sugar, and Todia
i epnnan with Hie resk bad o pay beavily for her iports, Lt
was in these civeumslanees dhal the Boawil sf Agrieoliave met
ab Poonse don December 17, 0wl dhe opinion wes avonbionens that
the diuwe was vipe for waking o fovther wova in the poliey of devetop-
g the Indion sy

reane wedisity, 1w the geoeral opinien of
tha Theward 11l no line should he Dt in slading an offiee whero
inlermartion on st wspeets of e Lolian sngae indnstey couldd Te
abtained, the dnteenndiom wvailalde o thal Uoe Deing seatbered
in the Secreluriats of the vacions Govevnuends in Tndia, i the
revonls of the lide Reporter on Feomnuic Producets to the Geven-
wment of Trdia, awl i e offices of 1l INreetor-General of Com-
nerein] Toleldigener, e Governnwent Sugarens Xspert, and e
Drireedors sl Thepuby Dieecloes of
s inlorwalim was

Agrienllune il provinees;
to b collociod, sii

revimwed wnd awile
avatlahle to Govermiaeal and the puldic. T view of U prevailing

Liygh prize of sy webing b au ineentive to pulling up factovies
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i e vomdey Howas st Jesdealle AThad Gore ondd ho o cemnliud
fiom wheee relindbte fcforeslon, adviee, wn] assi<laoiee

o
vl fe Tuul.

Towill ihns T oseen thal e Pwniscdan ol (s offiee woas s
whrnd vvelulinm ol (e serive ol sheps wlieh e Soveenmend Lol
AT L

ahrendy  baken For the doeeeeveizead of the b
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