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REPOKT OF THE DIRECTOR,

(W. 1. ITarrisox, D.Se., and F. 0. T Buaw, Dee, ATRCHE, FLR)

1. CHARGE AND BTAFF,

Charge, 1w, W. McRae continued 1o officiste as Agricubural Ad-
viser 10 the Governmend of India. and Director, Agriculiural Research
Tnstitule, Pusa, up to 141h Seplember 1929, when Sir T. ¥Vijyvaraghava-
charya, Vice-Presdent, ITmperial Councl ol ApienHural Rosearels
assumed the functions of the Agricullural Adviser to the Covernnend.
of India and Dr. McRae beeame Officiating Director, Inperial Instituie
of Agricultural Ruesearch, Pusa. De. W 1 Harrison, on return from
leave oul. of India, was appeinted us (fheiatmg Director from 6th Octo-
ber 1929,

The post of Agricvltural Adviser to the Government of India was
abolished with efiect Trom 12th Geteber 1520 on Dr. Clouston™s refire-
ment.

The post of Joind Director was held by Dr. 1. J. F. haw up (o Sib
October 1929, by Dr. W. McRac from Gih Octolior 1924 to 15t1h Felnuay
1930 and again by Dr, FL ¥, Shaw from 2081 February 1030,

Stagff. Dr. J. 8en continved to ofliciate as Imperal Apricultursl
Chemigt in addition to his own dulws as Plant Bivlogical Cheniat,
throughout the year under report, eacepting for the penod from 22ml
April 1930 1o 9th June 1930, when he went on leave und Mr, J. N, Muker-
jee, Ist Assistant to the Imporial Agricultural Chemist was appointed
to hold charge of Lhe current dutics of the Tmperial Agricultural Chemist
in addition 1o those of liis own,



2 SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

Dr. W. McRue on heing relioved of the post of Dircetor by Dr.
Hurrison, teok over charge of the offico of the Imperinl Mycologist
{fromn Mr. J. I*. Dastur on G6th October 1929 and the latter reverted to
his pubstaniive post of Myeologist to 1the Covernment of the Central
Provinces  Dro MeRae proceeded an 10 months’ lenve out of Trlia
froma 20l Febrewarvy 1020, and e M, Mitea. 16t Arsistant to the Tm-
peral Myeologist was appeinted $0 hold chavee of the current dutios
of the post n addition to those of hiz own,

Mr. (i, 8. Henderson, on return from lfesve, took over churge of the
post. of the Tmperial Agricolturist from Mr, M, W. Rayer an 165th Ovto-
her 1028 The zervices of Mr. Henderson were placed at the disposal
of 1he Cluvernment of Bilar and (hissa for appeintinent as Director
of Agriculture of the provinee from 2nd November 1929 and Mr, Suyer
wits apipoind od o oflleate ag Imperm] Agriculiorist e adedilion to his
own duties as Hecictary, Bogar Boreaw.  Kr. Saver proceeded for o
month’s trainmg with the Aviny o Indin Reserve of Officors at Dehra
Dun from 24tk April 1930 and Mr. Arjan Smgh, Assistant fo the Iinperial
Agrienlturist was appointed to hold charge of the ecurrent dubies of
the post of Tmperial Agriculturist in addition to those of Lis pwn.

Mr. 1. Bainbrigge Fletcher proceeded on 7 months” leuve out of India
from 22nd April 1930 wwd Mr. I V. Dssan was appointed 1o officiate as
Imiperiul Wodvmelogist in whdition fo lis own dutios as Second Tnto-
molopist,

Conseipuent on Me, Savor's proveeding lor & ment] s drainng withs the
Ariny in Dudia Beserve of Offieers from 2440 Apml 1930, Mr. Ilardyal
Hingl, Otfienting Superidendend, office of tlie Beaotory, Rugar Burean,
was appemted o Lold charge of the curtent duties of the post of Reere-
tury, Mugar Bureaw, inaddition to those of his owi

Mro Ao ML Mustals was confitied e the post of Agronomist with
eilies from the afternoon of 2ist June 1028, On the expary of his depu-
tation to the Administration of the Notth-West Frontwr Provinee, b,
Mustafa proceeded on s montls’ leave folloned by 18 months” siwdy
lewwe with eficet Tron Sth Goteler 1929,

The serviees of Diro AL N Purd, Phvsical Chemist on prohation, were
terminaged from Srd November 1934,

11, Resgarcn.

The research work carvied out at the Tnstitute aing ub establishing
principles which can be put jnte generad practioe by provineial agencies.
The more important work of the year under report is summarized
helow i~ .

Botanicel Sective.  The new wheats, Pusa 117, Pusy 112, Pusa 193
and Pusa 114 gave high yieldr at Tusa and at Shahjubanpur. Pusa
111 proved most resistant to rust while the attack was vory slight on
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the other selected varieties. Out of a large number of smgle plant
cultures of the fifth byl cencrution of the crosses between Pusa 4
and Tederattorne and Pusa 52 and Federation, Y culturces wore selested
for seed multiplication on a large scale.  Over 420 mds, of wheat feed
wore dhistributed to Departments of Agrienlture and private growers
during the vear nnder report. A field tmal 1o {ost the miluence of
Amophos on the yield of grain and straw e wheat showed phat the
difference m favour of Amoplios was signiticant. B barley (whiel will
henceforward he termed dype 21 maindained s posilion as the best
yielder and was closely followed by Twvpes 20 and 120 B, 801 outs
maintaine! s superiotity over BB B2 and I 1 in o yield trial and
gave an ontturn of 2300 1h, to the acre at Dholl estate in Muzafferpur
districs.  Hybrid No, 17T tobacco maintained ite quality and yiclded
abont 1,000 1b. dry cured leal poer acre. The new type of Hibiscws
Seabdariffa. T gave 39 mds. of fibre per aere and wag well reportad on
by the Imperial Institute, London.  LEfferts are being made to ovolve
superior varicties of sesuminn, hingeed, rofer, gram, nisize, peas, lentils,
wried. woirngy, hemp and chillies cither through selection or hvhridization.
In vrier to enable the Bection 40 breed anl test vareties of eropy suit-
able for Northern India, a schieme for the ntilization of a part of the
ares ot the Tmperial Catile Brooling Farn at Karnul ax o sub-station
of the Rection has been approved, and the Imperial Counell of Agri-
cultural Reseurch have sanctioned for the purpose a non-recurring grant
of Bz 10,000 and a vecurring prant of about Bs, 25,000 u vear for five
Fears,

Chemivel Section.  Turfher experimuats on curing of tobavos by
different methods confirmed thoe previens vear’s results that the leaves
cured in the sun but protected from dew were the most suitahle for
cigarette mannfacture, it was however found that the upper leaves in
all the vareties of tobacco tested and under all the methods of curing
employed wern gonerslly richer than the lower ones both in nicotine and
amido nitrogen contents.  lixperiments relating to the effects of the
manurial constituents on the quality of sugareane juice indicated that
the canes [rom no-manure plots coatained the highest percentage of
sucrose and the smallest amount of glucose, while the use of musiard
cake combined with super und potash yielded the biggest crop.  Tuves-
tigations inte the ocewrence of symbiotic wnitregen fixing organisms
within the roots of the rice plant and the influcnce of manures on crops
and soils were continued.

Bacteriologieul Section. A series of experiments indicated that the
addition of one or two per cend. of superphosphate to cow or bullock
dung greatly diminishes the loss of nitrogen during ten months’ stopage
and & much higher percentage of uitrogen becomes recoverable as am-

monia from the dung wnd saperphesphate mixture than from the
B
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dong alone. Nitrifieation v oifferent soils continued to be studied
under  different  conchtions.  Ivvestigations of the types of colon
bacalli present in the Pusa dairy milk showed that types giving positive
Methyl Red and negative Voges-Proskauer veactions predotuinated
excepl during the rainy season, when the Avrogenes type, giving a posi-
tive Voges-Troskaver wnd negative Metliv] Red reaction were the more
numetnigs, Charcaal and einders wero the best materiale tpied in the
experinients on pofato sterage.  Seed potwloes that had been stored in
churcoal gave a higher vield thaw these stored in other substances.

Mycological Seetion. WR type of rabar (Cujanus indicus) continued
to indicate a ligher degree of resistance 1o wilt than any other type,
Thie tonnage experinments confivned the last: year's resulls that there
is no indication as ro the barmrul effeet of mesaic disease on the yield
of sugarcane under the climatic conditions prevailing 1w 'usa and that
there is no significant difference in the sucrose content of the juive of
the healthy and diseased canes. A case of Downy mildew canzed Ly
a Sclerospora wos observed on a shoot of Co, 316 cane at Pusa.  Tios
is the fivst record of {ts ccourrence In India, and so tor only the eonidial
stuge has come to notice and the fungus is under study.  Several other
diseases of erops are under invertigation.

Entumalogreal Reetion.  The bionomics or Apdis seechurr, Zehnt, on
sugarcane, ns well as the parasito of tlis insect were studied.  Trom two
years” observations it i evident that maxitoumn parasitisation is reached
by the middle of October. A series of examinations were made with a
view to asvertain the velative immunity of Co. cancs and it was found
that Co. 205 was more suscephible than others to the attack of horers.
Gram, Tur and peas stored in gunny bags with * amalgam tiles ¥ in
the Farm godowns in May 1929 were found in gootd condition and free
from beetles,  Ahout 470 mds. of sun-dried rice stored 2t Kanke (Ranchi)
in carp proof bins with * Mereury-tin wmalgam tilee ” svffered a small
loss of 1-9 per cent. through Titbohivm Castoneum, Hbst—which gained
aceess throngh an opening at the lower end of the bin.  Further experi-
ments i this connection are in progress,  Several pests of rice, cotton,
fruity, ete., received attention during the year.

Agrierltaoral Bertion.  The results of the Permanent Manurial Experi-
ments at Pusa were 1eviewed by o Committee of the Board of Agricul-
ture held at Posa in December 1929, The committee has made certain
proposals regarding the system of cropping to be adopted m future and
the arrangements of the plots in three distinet series, which are heing
given effeat to.  In sugarcanc work, the testing of new Co. varieties in
& nursery and on an estate scale was continued, the object being to
muliiply the seed of such varieties as are found suitable for the sugar
tract in North Bihar, lSxperiments are also in progress to test the value
of different fertilizers on this crop. The testing of various types of motor
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tractors was continued. With the introiluction of ¢rude vl tractors and
the consequeni reduction of working costs, the iractor problem has
assumed a different aspeet. A crude oil $ractor has therefore been pur-
¢hased and comparative trials are in progress with a view to collecting
religble data on the subject,  With the discontinuance of cross-breeding
work in duiry caitle, the dairy lierd at Pusa has now heen limited to
pure Bahiwal eows, A large area on the farm which was devoted fo
fodder growing has thms been made available for the multiplication of
improved varicties of crops evalved in the Botanical Sectlon and alse
for experimental purposes Ly the other Scetions of the Instisute. The
solective breeding of pure Saliwal cows was continued, and three of the
bast cows who completed their lactation Juring the periol under review
guve over 5,600 Th, milk each in a period of 304 days. Wrth a drastie
alteration in the ration and genersl tregtment ol the dry slock, the
sterility ratio among the mileh cows oi ihis breed has decreased from
T+ per cent. to 1 per cent.

Imperial Dediry Fepert.  The three cattlo-breeding and dairy farms
and the creamery at Anand under the contrel of the Imperial Dairy
Expert vontinued to provide oducational facilities in animal husbandry
and dairying to Indian students, and judging from the number of appli-
cations received for the Imtian Dairy Diploma Course, the demand for
such training appears o be widespread and ov the increase.  The research
work cenducted at the farms included the development of mitk yielding
vapacity of the Thar-Parkar and Hariana lreeds with a view to finding
out if the giving of reasonably heavy vields by the females will adversely
affect the draught efliciency of the male. The experimental wotk con-
sisted in the mannfacturs of various dairy produsts and the long distanse
trangport of pastenrized milk. The Imiperial Dairy Kxpert continued to
eo-operate with Provincial Agricultural Departments, city municipalities
and private organizstions and individnals in the matter of givivg advice
and assistance connectad with the linproverent of cattle breeding and
dairying. Following the development of interest in this subject, the
demand for such assistance ie constantly increasing.

Physiological Chemdst, lixperiments on nutrition of growing animals
showed that gram husk could under certain circumstances be safely
used as u substitute for wheat bran.  With the rations used both foods
brought about approximately jporsllel increases in food consumption
snd in live weight. Early eut hay indicated better productive pewer
than mature hay which is due parsly to better consumption and partly
to its high digestibility. These expiriments with early cut hay indicate
s line ulong whick the nutrition of cattle in India can be improved. In
collaboration with the military authorities an extonsive experiment en
rationing for milk production has heen started at the Government Mili-
tary Dairy Farm at Kirki, and is likely to urnish valuable data on the
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subject. En the examination of Indian cosrse fodders, it way found that
the digestibility was related to the protein content which varied widely
according to the characteristics of species and the stage of maturity,
It was also found that with ndvancing maturity the amount of digestihle
protein and the starch equivalent value decrense steadily—a significance
whicl is of great importance in the selution of eattle feeding problem
in Indin, Physiological studies on acid-tase balance of castle urine
have indicatod that nrine reaction snd urine composition may at times
influence mineral assimilation.  Fewding tests have therefore been ins-
tituted to investignte this impoerlsnt point. Lxperiments have also
been started for the study of sulphur metabiolism as the sulphur content
of many Indian fodders has been found to he low and this shortaga is
reflected in the composition of the urine,

Government Sugorcane Expert.  An outslanding feature of the year
was that an inter-generie eross between I O 0, 27258 and Jowar (An-
dropogen Sorghum) was successfully performed.  The resultant hybrids
include a very wide range of forms and some of them have been found to
ripen i about five months from the date of planting and to contain
over 16 por cept. suerese with over 83 purity., The possibilities of this
line of work in the evelution of short duration varivties will be fully
exploited,  The work on the breeding of shick type of cunes is beginning
to take o practical shape, and it is hoped to send out for trial some pro-
mising scedlings during the ensuing year. With & view to seccuring
facilitics for the Coimbatore seedlings to he tested wulder local condi-
tions in North India, a proposal for the establishment of a sub-station
of Colmbatore at Kamal to be financed by the Imperinl Council of Agri-
cultural Rescarch is nnder consideration of the Government of India.

Sugar Burcay. The work of extending the area under the improved
crosg-bred Coimbatere canes is steadily progressing in North Bihar
through the activities of the Bureaw. Co 213, Co. 210 and Co. 214 arc
now establishod in the Marhowrah arca and their extension throughout
the digtrict is going on apave. Endeavours are being made to lind out
a suitable cane for replacing Co. 205 which though of easy and vigorous
growth is not favoured by the miller owing to its poor juive and the
difficulty of crushing. Five new varieties were put under trial, two of
which show considerable promise. The SBugar Cable Service which is
run by the Bureau vontinued to be self-supporting and to supply to the
8ngar trade valuable information vegarding the sugar crops of the World.

IT1. TRAINING,

Imperial Tnstitwte of Agricultural Reseavch, Pusy. The two-year
post-graduate vourse was completed during the year by Messts. R. B,
Deshpandoe, B.Ag. {in Botany), Karam Singh, M.8c, (in Entoniology),
and P. N, Vridhachalam, B.A. (in Chomistry). The Entomologiea]
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Assistant from the Central Provinces and the Assistant Professor of
Agriculture in the Punjab Agricuttural College who were admitted last
your for special one-year courses in Entorology and Botany respec-
tively also sompleted their training during the period.

Of the 37 candidates for admission to tho new session commencing
on Ist Novermber 1929, five were considered suitable by the Selection
Cominitter, und accordingly two were admitted for training in Mycology,
two in Botany and enc in Entomology. On the recommendstion of the
Direvtor of Agriculture, Madras, an Assistant in Paddy Nection who was
awarded the “ Raja of Parlakiinedi Scholaxship ™ was alse admitted for
training in Botany. In addition to those candidates, & student recom-
mended by the Government of the United Provinces was ndmitted for a
onc-year course in Agriculture, but while under training he secured u
Stute Scholarship in Agriculture and proceeded to Yngland. An Agri-
cultural Assistant from the Punjab and a Probationary Assistant Diree-
tor of Agriculture from Bihar and Orissa were admitted to special one-
¥eaT courses in sugarcane culbivation and general agriculture reapec-
tively. A studont from Bihar and Orissa was also admitted for a short
eolrse training in the cultivation and curing of tobacce, Four post-
gradunte students of the Tmporial Institute of Animal Husbandry and
Dairying were, as usual, given short courses in cstate management,
cattle-breeding, plant discases, ote,

Imperiol Institute of Animal Husbandry and Dairying, Bangalore,
TFour post-graduate students completed their 15 months’ course during
the year and an cqual number was adwitted for the new session.

Twenty-seven students appeared for the Indian Dairy Diploma
oxamination and twenty-two ware declared successful. A large number
of applications was received from provinces and Indian States for ad-
mission to the fourth session of the Diploma course which cemmenced
in Ociober 1929, and $wenty-five students were selocted after & personal
interviow at various centres. Short courses of practival training were
given to forty-five candidates deputed by Provincial Governments, Mili-
tary authoritics snd private organizations,

Imperial Cane-Breeding Station, Coimbatore, 'Two studonts (one of
whom was an Assistaut Agriculturist of the Hawaiian Sugar Planters’
Apsocintion) took advantage of the facilitics for training in cane-breeding
technique available ut the station.

I¥. Puntrcations.

As reconimended by the Royal Commission on Agricultuve in para-
graph 47 of their report, the publication work which was carried out by
thia Institute was taken over by the Imperial Council of Agricultural
Research which came into being in 1929, 12 Memeirs, 5 bulletins and

o
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two other publications were issued while 24 publications were in the
press when the work was transferred to the Council.

V. GENERAL ADMINISTRATION,

Buildings and works. The old clectric generating plant at the In-
stituto was replaced by » more modern and powerful one at a cost of
Ras. 79,000,

Library, Your hundred and seventy-eight periodicals and 2,007
books, bulleting, reports, eto., were 1eceived in exchange and 377 porio-
dicals and 652 volumes of new Looks, bulleting, etc, were purchesed
during the year. Twe thousand two hundred and sixty-three publica-
tions wers issued on lean out of whick 352 were sent to scientific workers
in the provinces snd universities,

Hospital, Medical relinf was affardod to 287 in-patients and 8,178
out-patients in 1929 as againgt 984 in-patients and 9,297 eut-pationts
in 1928, Of the 1,038 operations performed, 29 were “ selocted ™ ones.
Among cases of the morze important trepicval diseases, 429 were of malarin,
173 of Kala-uzar, 113 of dysentery, 68 of plague, 8 of cholera, 2 of
hookworm discase and 2 of leprosy.

The hoalth of the residonts of the Eatste was on the whole satisfac-
tory, and there was no serious outbreak of any epidemic disesse, though
tho surrounding villages were visited by plague.

¥I. Accounts,

The total cxpenditure during the financial year ended 31st March
1930, as shewn below, amounted to Iis. 7,35,0564, us ugained Re. 7,88,502
in the pravious year :—

Ra.*

Geners] expenditure of tha Ins‘utnt.e moludmg the oﬁica nf

the Director . 2,568,784
Botanicsl Section . . . . . . . . 56,508
Chemical Bection . . . . . . . . 88,550
Eagtericlogical Section . . . . . . . 53,5006
Mycological Beotion . . . . . . . 40,850
Entomological Section . . . . . . . 78,683
Agricultural Sestion . . . . . . . 127,770
Bugar Burean . . . . . . . . 30,402
Bogar Cabla Bervice . . . . . . . ), B2

TOTAL . 735054

{(* The figures are provisional.)

The following were the principal items of expenditure met from the
grant of Rs. 6,000 placed at the disposal of the Agrioultural Adviser to
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the Government of India for expenditure on special agricultural experi-

ments :—

1. Coat of & pumping set and two threshera supplied to the
Baluchiatan Admindstration for tesl amd demon-

ptration - . .
2, Cost of & winngwer supp])ed to the A]mer }[erwa.l‘a.
Adminigtration for demonstration . . . .
3. Cost of s diso-herrow for trial st the Pusa Farm .

4. Cost of tobaoco curing furnace and some other appliances
for tobacoo and plant hrood.lng expanmont.a in the
Botanical Beotion . .

5. Cont of seed samfalea suppl.lad by the Baml.-ay Depart-
ment of Agrienlture for milling and haking testa .

The receipts during fthe year 1928-30 amonunted to
detailed bhelow i -

Fara from studenta . . . . .
Bale of Farm Produce . . . N .
Bala of milk, eattls, ete, .

Bubseriptions to the Sugar Cable Servlce
Other receipts . . . . . . .

Ras.

3,000

285
785

8
138
Hs. 1,10,214 08

Ra.
3,262
24,778
38,767
26,421
16,986

1,10,214

L

c2



10 RCIENTIFIC REFORTS OF THE AGRICULTURAL RESEARCH

REPORT OF THE IMPERIAL ECONOMIC BOTANIBT,
(F. J. F. Suaw, D.8c., AR.CS., FL&)

I. INTRODUCTION.

Dr. Shaw held charge of the Section throughout the year. A new
post of 8pecial Rescarch Assistant was created and the Brd Assistant,
Mre, Rakhal Daz Bose, B.Be., F.L.8., was appointed with effect from the
Ist July 192%9. A sum of approximately Rs. 2,840 way realized mainly
from the sale of improved seeds and credited to the Government during
the financial year 1829-30.

The area under Botanical Section being insufficient for the seed
multiplication of the pure and improved varieties of crops, most of this
work wag carried oub on the Pusa Farm with the collaboration of the
Imperial Agriculturist. Thongh it was not possible to do similar work
on a large seale on the Imperial Cattle Breeding Farm, Karnal, a small
area was sown there with wheat hybrids.

Training., Chaudhury Ali Mohammad, B.8e. (Agr.), after completing
his one year's course in this scetion was appointed Oil-seed Bofanist
te the Government of the Punjab in the Superior Provincial Agricultural
Bervice, Mr, P. D, Dixit, M.8c., continued his course of instructions
antd was of meaterial assistance in the investigation on gram, lentils, and
oats, as well as the root system of barley and hag also taken up the study
of the cytology of the gram plant. Mr, R. B. Xkbote, L.Ag. {Hons)),
has given considerskle help in the investigations on rehaer selection and
hybridization and wilt-resistant experiments, wheat, chillies and hibiscus.
He has been awarded this year the Woodhonse Memaorial Prize by the
Bihar Department of Agriculture for an essuy on “ The value of hybri-
dization in the improvement of ¢rops.” Mr. R. M. Bow, B.A., has
been of considerable assistance in sesamum. linseed sud tobaceo imvesti-
gations. Mr. M. B. V. Narasingarac, B.A., B.8e. (Agri.), Parlakimedi
scholarship holder, Mr. T. R. Mekta, B.Sc., and Mr, A, R. Akhtar, M.8c.,
have joined this section in November 1929 for the full post-graduate
course of instruction. They have each heen of material assistance in
one or more investigations In progress in the seetion. Four Dairy
students, Mesars, K. A. Ayyanna, A. Gopalakrishnaya Naidu, Ajit Singh
Gill end Alam Singh, attended s course of lectures for one week in men-
delism and biometry. (ne student, Mr. Gour Gopal Das, from Bihar
and Orissa received a short training in the brecding and curing of
tobaceo from the 13th Jenuary to the 10th February 1930.
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Season and rainfall. The year 1929-30 was on the whole satisfactory.
In the early part of the monsoon the raina were rather deficient while
towerds the end they were abnormally heavy, which made the rabi
sowings about & week Iate. The cloudy weather in December and January
aggravated the attack of rust on some varieties of wheat and linseed.

Statement of ruinfall in Botanical Section in 1928-30.

From lst June
Month averagofor | "5020 a3l | Diflerence
oA May 1930
inches inches inghes
June 1020 . . . . . 763 5491 —1.82
July . . . . . . 11-29 857 —2:72
August . . . . . 1448 %24 — 32
Heptembor . . . . . 8.27 10-19 S 192
Cetober . . . . . . 1:82 10:78 + 886
November . . N . . 043 03 —{r43
December . . . . . 18 2.15 +1:89
Januvary 1930 , .. . . . 033 0-32 —0-03
Fehruary . . . . . -GR 22 ~—-48
March . . . . . (42 (rhl 409
April . . . . . . 055 008 {47
May . . . . . . 1-44 1-75 +0-31
ToTan . 4740 4972 + 232
Statement showing the yields of crops in the Botanical Section in 1829-30.
OUTTUEN OP GRAIN
Ares IK LE.
Crop Plot in REMATES
a¢Te
Actyal Prr pure
W heat -
P4 . . .!Tambltpaxt} . . 18 nr 2,117
2 N . .| B.T. G. 8 {pRTE} . . -02 29 1,508
i . . . | Tawn plot 1 - . 122 2,786 2,26
P12 . O - P O = B . . -83 aTe 2,050
" . . | KT G 8and T . . -88 1,720 i 2,000
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Statement showing the yields of crops in the Botanical Section in 1029-30

—contd.
OUTTURF OF GRAIN
Crop Plot Aea _ . BEMARES
BITE
Artual Per agre
Wheat—aoontd,
I -] - | Barsh B B . . -1 1,971 4,818
. Barah 1 (parl) 1§ 382 2,048
o . Orehard 2-A . Tl 1,005 1,414 | Badly attacked
. Barah 1 {pstt} 50 L218 gazr | MR

P. 804 Musahsr grass plot 80 1,270 2,118

P11 . ., . | Lawn plot 3 34 Bit 2,884
" . - 8. T.G.8 . 61 1,207 2 G544

P, 112 . . Orehwrd 2-00 . -7l 313 1,288

P.118 ., Barsh Nuthery (part) . 2 26 1,332

P114 . . Lawn plot 2 -7 33 1,004

P 115 . . Barah 1 [pore) - 03 #l 3,054

F.1l1e . - . . Ri-] R 3,280

P, 117 n . 08 B 2,70

Buoderation ' . . 16 359 2,890

P. 141 , . | BT 0, 0 cpart) 02 34 142

P. 162 , . m o - - 0% 25 1,484

B85 . I " . . pl#] M 1,748

Beward (itaws . " a . e 24 1,230

Barlsy—

B4 . | Orehiard 1-A (part) . .24 817 2,570
. .. W Ln .. 48 740 1,641 }Sown Jate,
" N I TR a9 R 1,941

Oatt—

B 31, Fentagonsl Esst 200 4,848 2,522

2 M West . . 200 3,742 1,870
Grem—

T.2 . . | Drchard B-A fpart} 12 Bs T4y

e . . . . - . BT 225 1,7¢8

T.17 . . | o 2 {part) . 43 7L 1,706
“ . . River side Kastern plot . 76 438 1820
e Orchard 8-A {part} . -20 267 1,286

T8 . . .| BT.G.9(patt) . . £ 80 1,280
. e Orcherd 6-B {(part) . 17 249 1.48¢

T2 . (ighard 6-B (part) . 18 251 1,680
o - Blver slde Western plot T4 1,004 1,474
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Statement showing the yields of crops in the Botanical Section in 1929-30

—eontd.
Aree l)l]‘l"l"l]'il:l Iolf. anatx
Crop Plot in BAMARKA
AcTe
Actual For ucre
Fram——contd.
T.26 . . Orchard §-A (pat) 12 18 1,024
T. 28 . Orehard 815 {part} . 18 P 1,786
T.88 . . " " . -1 237 1,486
T.84 . R " ' 14 153 080
T, 36 . . 'rghard 6-A (part) N 18 144 1,119
T. 51 . 1 s 20 g5 1,342
T.68 . . " » BTl 174 H71
.58 . . a1 » Bl 283 1,400
T.77 . - Oreherd 81 {part) 18 180 1,006
T.78 . . M " . gYl 7] 1,846
T2 . . " " . 17 248 1,484
Rohar—
A . . Musahar outelde No. 2 . 28 843 1,188
B . o s NooB L R 340 1,214
D . . » Koog . 26 S06 1,054
E . - 1 m Ho 4, 28 an7 LTS
¥ . - " inalde Neo. ¥, R+ 143 it
a . " o Houb . -2 141 645
H . N " n Boeodll 28 2UL 1,806
E . » outeide No. 6 . 26 149 516
)24 - . " m No. 11, 04 104 (100)
M . . " w No.? . Bl PLT) 1,088
by . . " n KouB . <26 278 1,094
8 . . o dnside Noox, 22 03 485
B . . " o Bo 2. B 113 514
T . - » No 30 22 516 1,457
Whit-reafatant A-4 as o Neod oo ~22 251 1,142
i - ar # No, 4 +22 i k3] bl
Chilli—
T, 84 . WT.4.6 . "M EFES 2,300
T 4t . . " 14 454 8,236
T.48 . . " . . 14 39 2,543
™6l . . " . 14 ass 2,604
Saflawer—
T80 . . 3, T.6G.5 . . 032 20 Gd1
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Statement showing the yields of crops in the Botanical Section in 1929-30

—contd.
QreTiRy OF GRAIN [
Aren IK LR,
Crop Flut n KREMARER
fare Actual Per acre
Tobaars—
Hybrld 177 . . BTG 8 -§7 248 H84
. + o | Ozchard 94A BB 207 are
" N [ N.T.32 . ki 483 1,47 [ Onlgare of taat
" N Orohiard 3-A 33 o048 FH)] Duftaurnmﬁ lent
Wybrid 192 . - 3-8 3l TAD 1,387 Oiltzﬁu.‘r'::aurit loat
. 108 P a0 616 Li2a E.'},l:ou:% of Teat
{ground cured),
Linegel—
T.12 . - NT.4. 9. =50 300 TBS
T. 121 . 2 3., =34 575 1,030
T. 124 " B, 54 247 76
T.1% . N N s 10, AR 33 1,337
o121 . . s . FLE) 48 1428
T. 124 " . a4 28 1,060
H. 2 - . . . . 128 31 1,107
H. 9 B . " + 025 a5 Bod
H.10 ., . " . RIE ] 26 Ba4
#H11 . . “t2E ] 1,682
Ho1g . . . . - 28 at 1,082
IL. 14 . a R a4 1,000
H2l . . " -4z 5% 1,17%
H. 23 . ~028 20 13
M. 25 1 028 26 i
H M, . " D8 29 1,041
o3 . . . +024 uy B
H.3% . - " 2R 20 1,041
H 3 . . . . 028 414 1,102
H, 4 P " 124 0 1,042
H. 41 , . - " . 128 34 1,287
H. 42 S " . D4 54 1,210
H. 45 . . " 028 23 -+
H 48 . . ., . 028 24 am
M, 52 . " . 028 24 1]
H.685 . . a B A28 29 1041
H . » " . -12A iy 1082 I|
HA . . v N -0g8 ¥4 1,219 |
&R 29 1,041 '

- H.83 .
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Statement showing the yields of crops in the Botanical Section in 1529-30

—coneld,

OUTTTRN (+F GRATH
ATea 1F LB.
Crop Flot in REMARKS

acre

Actual Pez nere
Linpted—contd,

H. .65 . . . . N T. G100, 28 b4y 1,041
H. 68 . . . . . . DZ8 3 1,082
H.48 . . . . . . R %4 1,210
Hoeg o, . . . . . . Q1) L 1,287
H. 71 . B . . . . . 128 24y T13

Statement showing the outturns of improved varieties from the Botanical
Section grown on Pusq Farm during 1929-30.

Aira UUITTRN FN LI

Fa v rllr‘l:r' Actual Prrarm

Punab oz i, . . . . ihats B8 T . . wh anT 1,28k
PR (O . . B . . . . 25 4uE 171e

W al . . . . R HET 1,393

w TP , W 25 482 L2y

. BB . . . . . - . . . “ER a4 20

W 11D . . ) . h ELF 1448
Geternt Aren . . B . " . . S BTOR .- 1,679
Punfal A Block | . . . | Baler A-2 . 14 1,220 1,880
A . . 10 1,478 1,879

LR f . 10 1,338 1,386

& . 10 1.582 1,882

L . - 10 2,055 2,066

Gram T.17 . . . 1 1,641 1.041

I, 85 ) L] 1,050 1,060

Wheat P4 . LR 11,824 1,132

” P.12 . . 140 16,441 1,844

n P52 . .| 100 18,818 1,682
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Statement showing the outturns of smproved varieties from the Botenical
Bection grown on Karnal Farm.

Crop A!l;:a ngt 'l“;m Crop Alr:a Qg:‘?:fﬂ
Flca g P B AT PET &CTO
FFasa— P hegtmm
P. 62 x Fed, 171 03 2,778 F. 4 x Fed. 1-1 03 8,040
s 201, 03 412 n a1 08 2,388
" 8.1 03 2408 " 1., R BBET
" -1 . R 2,ABG " 64-1 B3 2415
P. 114 17 2,081 " B7-1 03 4,644

Statement showing the ouiturns of improved varieties from the Botanical
Section grown on various Government Farms and private estales to
whom éeed had been supplied.

Area Ouiturn
J— Place C'eap in in Tb. HEMARER
ATH TET RCTD
Erolessar of Apreniture, | Poowa Wheat F. 111 1 350
Foons.
Agulrtant Ervimomle | Sabour | Wheat I 112 <1074 2 526
Rotanst, Salogr.
a r.o113d 1074 2,448
Oate B, 5.1 35 @54
Tasull, Agrioaltura) | Gomkhpar Whent P. 114 -7 1,171
Fuarm, {nrsklhpur.
Dy. THr. ot ArTienltare, | Jusar Lewenteh | Wheat 1, 121 .33 2,783
Bhplhjaheppur. Bration, Hhahja-
hatpur. I 12 g 2,824
" i a7 2,748
W BI14 =33 8,120
Bariey 1, 10 2,766 | (Type 21)
w82, 10 2807 | ( o L2}
T 1-D v68l | { , 20}
Asslatant  Direciur  of | Sabuue | - . ) Wheat I 111 ] 1.408
Agricolure, Babour,
. Poile T 1,088
Distrlct Aprlepltural | Mulda | . | Oois BB 1 . =33 1,107
Offier, Malds,
no BE2 -2 594
A lc‘rilturia! Agr Red. | fakrand . . | Wheat Po711 1] 580
g krund
. I1Z -5 T
" r.iig . ) 678
. Bug | 60 730
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Statement showing the outturns of improved varieties from the Botanical
Section grown on various Governmenl Farms and private estates lo
whom seed had been gupplied—contd,

Ares Onttors
_— Plaee rop in In 1b, MEMATER
BULE T BORe
Monager, Indige Con- | Dhon . ot P .
vers DbblL . o F Wheat BU1E) 2 1,885
I [ LA B 4 -2 1,417
o P14 an 1,06
Harley 4, . 23 d840 | ({Type 21}
atr Bl 8,1 RN 2,900
Huperlnitendent, | Makrera . | Whont i i EEI
Wakres Model Farm, bt i i
Pewwar. P N 1T 1,008
o Py, .. jEEEE]
" =05 . 1,481
T2 . . 1,H50)
T a2 1,047
B4 . . 1,537
Barley 4 . . L1se | {Type 21}
fata v 3.1 . . 1,1k
Apslstunt  Dlrector of | Monghsy Farm S| Wheat a7 W TIH
Agrirultnes, Sl
East Bihar Mange, Jamui Farm . I, - 771
Banks Farne | " ™1 . 25 Rk
Mongbyr Tawy Tarm . LS T T 13 kil

II. INvESTIGATIONS.

Wheat (Triticum vulgare, L}, Though owing to late rains the rabi
sowings were about a week Jater than usual, the yields from Pusa wheats
were quite satisfactory. Pusa wheats Nos. 12, 52 and 4 each grown
on 10 neres at the Pusa Farm gave good results yielding 1,644, 1,582,
and 1,182 lb. per acre respectively. Their highest yields on a small
scale in the Botenical Area were 2,056, 2,548, and 2,282 Ib. per acre
Tespectively.

The new wheats Pusa 111, Pusa 112, Pusa 113 ~nd Pusa 114 gave
yields of 2,544, 1,288, 1,332, and 1,994 Ib, respactively in the Botanical
Area. These wheats gave very good results at Shahjahanpur, the yields
being 2,733, 2,622, 2,749 and 2,120 Ib. per acre respectively. This
suggests that these types possess a high yielding power. FPusa 111 seems
to be the moat resistant to rust as it has shown the highest bushel weight.
The attack of rust was moderate on some varieties but in general it was
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very slight on the selected ones. The bushe! weights of the different

varieties are shown in the following Statement :—

Waaght per tushet in lh,

Whesi BFNALES
THEA-EA (L 2T | LRIT-2& [ Th2A-vw | Tizddy
Pusn 4 B4 1 LIEET) 147 25 B i HE 0T
Toep 12 Gl 3 G ) [ ik the )
{ 83t | Fremia normal plet
Pusa 52 o6 b 630 a2y 644
L 635 FFrm s custed plod
Pu-a B0-5 #i 8 Wl i 561 (R3] [\ KN
P 111 Ak 12
Pusa 113 libd
Ingen 114 Faaet] Ieedls rosded dont ton

ludr for Fi-n

The fifth hybrid generation of the crosses between Pusa 4 and Federa-
tion and Pusa 52 and Federation was grown at Puss and at Karnal
Out of 120 single plant culturcs grown at Pusa, 97 were rejected and 23
were selected for forther trials. At Karnal 56 single plant cultures had
been grown out of which 21 were selected for further trials. Ten cultures
at Puss and 29 enltures at Karnal were grown on a large scale for studying
the mass habit and yielding capacity ; of these 5 at Pusa and 4 at Karnal

were selected for seed multiplication on a large scale.

The following

approximate quantitics of wheat sced were distributed to Departments
{ Agriculture and private growers during the year under report =—
{1) Grown in Botanical Area, Pusa—

@

—

A field trial to teat the infiuence of Amoph
and straw in wheat waz carried out.

Tuss 4
I'usa 12
Puan 52
Pusa 80-5
Pusa 111
Puse 112
Poaa 113 .
Puoss 114 .

(irown ot Pusa Farm-

Fuan 4
Puea 12
Puaa 52

Md.  Sr.
31 20
23 o
24 0

4 20

22 ]
4 i

] 20

b o
Md. B
170 [
52 0
78 0

os on the yield of grain
The wheat seleoted was Pusa 4

and the dressing nsed was 120 lb, per acre ; manured snd unmanured
plots were arranged in strips on the ABBAABBA............ method.
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The difference in the total yields of 12 contiguous pairs of plots and their
average bushel weights was—

Manured  Unmanured  Difference

Btraw N . . . 2,748 2,440 - 200
Grain . N . . 1,102 1,068 4124
1ushel weight . . . 65-75 H5-0T .e

A statistical test hy Btudent’s method showed that the difference
was significant.

Barley (Hordeum vulgare, L.). Twenty-four types of barley have
finnlly beén selected and classified according to their texonomie
characters.  Of these 19 types belong to the f-rowed form and 5 types
to the 2-rowed variety, The work on barley has been written up and
will shortly be submitted for publication. B-4 barley (which will hence-
forward be termed Type 21) maintains its position as the best yiclder
and has becn well spoken of by those who have tried this type. The
‘Buperintendent, Makrera Model Farm, Beawar, (Hajputana) has
reported an oamtturn of 2,152 1b. to the acre while the Manager, Dholi
Lstate near Puse, has obtained as much as 3,515 ib. to the acre. In
the Botanical Section this year this type has yielded 2,570 lb. per acre,
A yield trial with the four best yielding types, viz., Types 21, 20, 12 and
7, was run in the year under review and Type 21 as usual proved the
best. These four types were put in strips 4760/, replicated 10 times,
At harvest & border of 5’ was removed at either end of each strip.  The
two end-rows and the three cenfral rows of each strip were harvested,
threshed and weighed separately. The yields were considered for the
central rows and also for all the rows taken together. The errors were
worked out by Engloedow and Yule’s method and the following results
wers obtained :—

ALL BOWH CONSIVERED CENTRAL ROWSE OXLY CONSIDERLD
Type Moan | Tillerenco Mena
yinld i L DIRT B I A vield | LEeroneol T W of | R
[ el riference I of ylelds | d{fference
Kema, Urme,
T¥re 23 . . BO8-T . . as 441D
Type 20 . . TIZ 4 —156-3 A4 3788 — 63T o
-
Typel2 . .| 7004 | —1508 L1879 A3 83T] —FBA wy] 8
Type? . .| 6918] —1488 w0 | 362¢ 79D 72

The higher the value of “ Z* above 27 the greater is the significance
of the difference in yields between the control and the type under com-
parison,

Taking Type 21 as control it was found that this type was the hest
yielder, followed by Types 20 and 12 which were more or less similar,
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while Type 17 gave the lowest outturn. The greater differences in yielda,
when 2ll the rowa were taken together than when the central rows only
were conzidered, suggests that Type 21 utilives borders to a greater
advantage than the other three types under comparison, probably by
virtue of its greater tillering and standing power.

1

A paper on ' Yield trials with some Pnsa Barleys ” was published
in the Agrieultural Journol of Imdia in November, 1929. In this the
results of a yield trial conducted in 1928-29 with three selected Pusa
types of barley as compared to u local sirain were considered and the
results obtained were given a statistical interpretation by 3 prineipal -
methods of estimating yield trisls, .

A study of the root system of the different types of barley, isolated
in this section, was undertaken last year and continued during the year
under review. Four distinct types have been recognised and the result
of this study will scon be submitted for publication.

A nitrogen estimation of all the types of barley was done by the
Imperia} Agrieultural Chemist, Pusa.

0418 (dvena sterilis, L.). A vicld trial with B. 8. 1 and P. ¥, 1 oats
was rtun this year in the DBhograsan Field with the co-ordination
of the Imperial Agriculturist, Forty balunced strips, each half an acre
in area, were sown alternately with the two varjeties, Odds of 509 :
1 in favour of B. 8. 1 were obtained ; in this experiment therefore the
difference in vield is not statistically significant.

Another trial was conducted on a smaller scale in the Botanical Area
in which strips 306° > 6" cach were sown with B, 8. 1, B. 8. 2 and Pusa
Farm osats and replicated ten times. B. B. 1 proved superior to Pusa
Farm in this trial and odds greater than 30 : 1 were obtained in favour
of B. 8. 1; B. 8. 2, however, proved inferior to Fusa Farm in this experi-
ment.

B. 8. 1 vats which was distributed to some extent Jast year has been
reported to have yielded 2,309 1b. to the acre at Dholi Kstate, District
Muzaflarpur.

Hybridization. A number of promising strains have been selected
from the F, generation of twe crosses between Beotch Potato oats and
two Pusa {ypes and some very high yielding cats with very plump grains
are expected to be evolved from these. The F, generation between
Abundance and B, 8. 4, the ¥, generations between Iowa 103 and
B. 8.1, and the F, generation between B. 8. 1 and a wild oats have been
studied during the year. A natural cross grown from a stray seed in
Orion oats has also been studied.

Smus-resistance trinl. An cxperiment was conducted to study the
incidence of smut in B. 8, 1 oats and & strain obtained from Lyallpur.
Seed of these two types was collected from a plot in which a preliminary
trial was run last year, so that both had cqual chances of natural infec-
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tion. Two plots of each were sown in blocks 20X 20" under six different
conditions :—
Series I.—had seeds infected before storing by shaking them with
dry spores in a cloth hag and sown dry.
Series ITL.—had seeds infected as above but sown after soaking in
water for 2 hours.
Series IV.—had seeds infected just before sowing in a suspension
of apores in water. .
Beries II.—had seeds infected just hefore sowing by shaking them
with dry apores in a cloth bag and sown dry.
Series V.—had seeds neither infected nor roaked {coutrol).
Beries VI.-—had seeds not infected but soaked in water for 2 hours,
At harvest plants from each plot were uprooted and the percentage
of infected plante determined as shown in the fellowing Table :—

Table showing the percentage of smut infection in B, 8. I and Lyellpur
oats in different series, 1929-30,

ToTAL NUMDER |No. ¢F SMUTTEL | PEROENTAGE OF

OF PLANTE FLAKTR AEUITED FLANTE
Sped treatment
Lysll- Lyall- Lyall-
g B8 1 pur B.8.1 pur B &1 pur
¥ | Control-zeade nelther lnfected nor B, 181 8048 4 128 006 14
apaked.
VI | Seeda nat wfected but aoaked In 7104 5,861 45 1,240 Bt ] 28.51
watar.
1 | Besds iufeeted Lefore storlug and 0,145 #5801 1,871 3618 19:41 Ba48
aown dry.
117 | Beeds indected hefors stériog and #,008 u,BL5 5,442 7,724 L] 781
anwn after soaking In wator.
11 | Beeda fufected dry juat beforgaowing 8,508 6,581 1,141 1,888 ig 2 2674
I¥ | #eednsinfected just beforesowlngins 4,044 6,114 8,174 5.b54 515 915
puspenalon of Bpores in water,

The percentage of infection in the Lyalipur oats is greater than that
in the B, 8. 1 variety in all the serics, and we infor that B. 8. 1 is more
resistant to smut than the Lyallpur strain,

Tobaceo (Nicotiana T'abacum, Linn.). During the ycar under review
further experiments in flue-curing were carried out. The new hybrid
No. 177 maintained its quality and yields of about 1,000 lb. dry cured
leaf per acre were obtained with this type. On & commercial scele there
haa been a great inerease in flue-curing in India #nd this method has
now almost entirely supplanted the old rack curing method in the pro-
duction of cigarette tobacco in India. With the establishment of flye-
curing on o large commercial scale we may consider that a definite stage
has been completed in the tobacco researches commenced in this section
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in 1924, A sample of flue cured leaf of Type No. 177 was tested by
the Indian Leaf Tobacco Development Co. and reported ag equal to leaf
valued at As. 8 per Ib. Besides Hybrid 177, the other hybrids tried
were 192 and 196. Bath these are heavy yielders but they are late and
all their leaves do not ripe uniformly and quickly, hence they have not
proved superior te Hybrid 177,

Breeding, The old established 1 to 31 types of Nicobigna Tabacum,
Linn., and 1 to 20 types of N, rustic, Linn., after s lapse of about 4 years
were grown for the renewal of their geads.

Observations on recently isolated types of N. Tabuacum, Linn., were
confirmed. ¥Tn one of the types of ¥, Tabacum, L. the special tempera-
ture conditions required for the setting of seeds were studied.

Tn comnection with the study of genetical factors in N. Tabaoum,
Linn., the F; of a cross of Type 43 < H. 158 wore grown and studied,

Resarom ndician, D, 1, The isolation of the unit species of this
crop has now been completed aud the work sent in for publicution as a
Memoir, Department of Agriculture in India. In order to study the
inheritance of cheracters in thia crop a cross was made between a black
seeded, lote, single-capsuled, heavy-yielding type, and & white-seeded,
early, 3-capsuled, lower-yielding type, in the year 1928. The F, of this
crosa wus grown and stadied in the year 1929. There was a fairly good
demand for sesamum seeds from several provinces ; arrangements will,
therefore, be ruade to multiply the seeds of some of the most promising
types for distribution next year.

Linseed {Lénum usttatissimum, Linn.). The F; generation of the
eight original crosses referred te in previous reports and the F, penera-
tion of the new crosses which were made in 1926-27 were grown. The
reaults of these crosses are being sent for publication as a Memoir, From
the F, generation of the eight original crosses, 74 pure cultures were
obtaived and their oil percentage are given below :—

Gl per eend. in il per ocnt, ln
[T (ross
1028-20 19:29-80 JE2E-20 1929-50

ixdz—

H1 . . . 3106 702 By . . . 42-18 4248

Tz . . . 40 94 40 47 K i . . . 44 00 42 20

HE . . . LR T 84 44 HI11 . . - 43-1% 4520

H4 . . . 1012 35 B Hiz . . . 4298 4208,

Hi . . . ELig ] 337 Lo, . . dinlg 39-40+
H3 S H1s . . . Bo-50 40-48

HSs . B . 4124 41-78 H 15 . . . 4604 S0 82

Hr . . . 4206 4142 | fiz—

HEL . . . 42-00 ¥1-G4 H 1 . . - 1-48 4078




INSTITUTE, PUSA, FOR 1928-30 23
il per cent. in 4] e ecnit, in
Crowm Lrose
I1928-29 T30 1028-2p 1820-80
#2018 —rontd, 128 o g
Hi17 . . A0-50 HES: B g7, 11 B2 4018
His . . 42 0 [YRL) L. 48 . 41 Hy G 0E
I . 42 8o 41 88 W, odi . . U B 9% 23
H. Rk . IR J5-56
12 % s—
H 61 . 461 3002
I 20 ELIRT EURCT]
H. ng . 42 41 11 73
1L k1 41 B0 5074
H. F% 4102 iHh B4
H 2z . f 4103 41 47
3 P 2 443 EF R ]
J1mIe—
H =3, 44 4520 of b rEp—
H 24, B RN $8-4E H. 55 . EERIE] 40 26
B 25 42462 4147 H &0, 41 Gib PR
H o2, 4114 4110 H 3% 41 16 1051
fgwif-—
121 A—
H 27, 42 5§ 41 48
L 1230 W0z
I oes . 56 57 30 42
I 1 4110 BRI
H 24 33-72 BNk
H. a0 . 500U 34 1
L -1 . 41 20 33 40
FREY-- - i1 4 f81—
Hal . . 40 26 41 14 JE . 4157 S8 75
H a2, 42 06 411y i w2, 42 08 G B3
H 35, . 41-48 $1-47
K84, 46 57 a0-80 | 12rxi—
HSs . . 40-52 40 26 H. 83 . 44-84 desg
H. 36 . 40-02 4G 08 H. 84 . . 4118 3940
H. 88 . 42 56
2rate_ o7
H a8 . 1270 a0
H. 37 . . 38 &0 A 04 B
H. 38 . LEF LU [ -
o, a3 . - T T H. 7 1232 092
H, a4 . 4314
1% 01— 00
H. ap . 4194 4t 5
H. ), . 38Ty 3048
H. 0. 42 Ad =N
H 41, . B0 0 3872 2 o
H N 12 43 15
K. 42, . 414 3804 !
HoT2 . 3TTT 3580
H 4% . +h42 40 48
H 44 . £1-27 386 188 w28—
H. 45 . 43 87 4188 H. 7. 177 B8-48
M, 44, , 42-BR 450 H. 74, . 42.01 40-58
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O per eent. n U per cent, in
Oroes Croes
10%258-240 1028-10 1928-20 TR26-30
w18~ IF s pE—
H. 78 ., . . 4 40-24 O, &85 ., . . v 4033
H.77. B . . 42-90 H. 57 . B . v 4168
1Ex1—
SxIe— H.8B3. v 5780
H. B) . . . .. 39-11
Fei2i—
H, 81 . i . .. 3874 H. 8 . . . . 41-58

Statement showing the oil percentage for the last 5 years of Types 18, 121,

and 124,
Year
Typn Mean
1924 1927 1023 1029 1080
1z . . . . . 8594 4o-30 388 a6 67 3695 37-08
121 . . . . . £1-77 4107 42-32 40-01 4018 007
124 B . . . . 4200 4001 4236 3522 3680 40 74

A variation of about 4 per cent. occurs therefore in the same type
in different piots and different seasons.

Rahar (Cajonus indicus, Bpreng.). The observations on the unit
speoies isolated in this crop were carried on and the results were compared
with those of the previous year. Nearly all the promising types were
grown in & fiold infected by wilt disesse, and one of these has been
found highly resistant to wilt. 1t is hoped that this will compare
{avourably with the wilt-resistant type found previously.

A study of the inheritance of various characters was made in five
F, generations of different orosses, viz.,, Type WRxType 1, 2041,
172x1, WR X172, and 204 X172, The important differential characters
of the parental types are noted below ;—

Immnpity
Type Flower coltur | Heed colowr | Pad colour | Pod halit ]“b“t;;f to Wit
| grow! dininse
W ar Wit | Yeliow  with  Fawn  with [Green with |Open, f.¢., [Spreading . | Highfy wilt
Heastant. at¢hes of . hro F nl black e dunclea reslstant.
iffused ted  patebes. rtroaks, not prowd-
cololr  over | v Logether
the barck of on
standard, traneh,
11 B . Do. . ", . Lo, . Do. Do. . Da.
172 Yellow, back: Silver  mrey | Gresn . Do, . Do. .| Non-resls.
of ptendard | with brown tant.
having half [ paiches.
ring of red
eoteur ul the
bass snd die-
ilnet rad
lnes rading-
Inrn;’rnmltu.
1 . .yt . « | S8llver grey .| AzIn WL .| Crowded . | Erect . Do,
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As regards flower colour the ¥y of WR <1 and 204 <1, each showed
a dihybrid segregation of 9 having faint red lines on the standard : 3 like
WR. or 204 parent : 3 like Type 1 parent : 1 ringed {a new phenotype).
Other crosses showed a monchybrid segregation of 3 : 1, as follows :—

(ross.
WRx172 ] t like WR
>3 like 172 ¢
204 x 172 J or 204
1721 1like 172: 2like F,: 1like T. ]

The seed colour is inherited sccording to a monohybrid scheme in
4 crosses and according to dibybrid in one cross, Strong linkage was
ohserved between the factor for red sced colour and & factor for flower
eolonz, The segregation in pod eolonr wag 3 streaked : 1 green ; in pod
habit 3 crowded : 1 open; and similarly 3 erects : 1 spreading appeared
in ¥, as regards plant habit. Staturc showed a monohybrid ratio of
3 dwarfs ; 1 tall with a strong linkage between shortness and crowded
pod habit. The genetical interpretation was alse given to the resujis
obtained regarding the inheritance of stem colour and ieaf vein colour.
Certain F, plants have been selected for further study in the ¥, genecra-
tion,

The F, of WRx1 and 204x1, ¢.e., of the crosses between the wilt
resistant types and a non-resistant type, were also grown on infected
land, and from the comparison of the phenotypes that aurvived in this
land with those that occurred on the pon-infected plot, the corre-

lation of morphological churacters with the property of resistance was
studied.

Gram (Cicer arietinum, L.). The description and classification of ail
the new and old unit species isolated at Pusa was checked and revised
and is being sent now for publication. The number of the new types
iz 59 which with the 25 original types make a total of 34 distinct varieties
of this crop. The study of come natural crosses made in past years
indicates that the pink colour of flowers in gram, is the result of two
complementary factors, one of which produces blue colour and the other
though having no effect by itself changes blue colour into pink. This
year some crosses have been made by Mr. A. R. Akhtar, M.8c., a student
of the 1st year post-graduate course here, which will throw light on the
point.  The promising types were grown on a large scale and the outturn
results show that Type Nos. 28, 33 und §8 are the best among the large
EKabuli types, small Kabulis and yellow grams respectively. Proper
vield tests are, however, necessary In future.

A oytological investigation was cartied on by Mr. P. D. Dixit, M.8c.,
a second year student of post-graduate course in this section to compare
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Type 79 the gigantic mutant with its original Type 24. The resulta
show that there is an inerease in the size of cells and the number of layers
of various tissues in the mutation ss compared with the parental type,
The number of chromozomes chserved in the root-tips was also larger
in the mutation than in the parent type, being 16 in the former and 14
in the Iatter, The work is still in progress. Another mutation of
gigantism was observed in Type 22 but unfortunately the plant did not
form seed,

Maize (Zex Mays, 1..). In the vear 1929 twelve selfed lines were
under study in the white-seeded race and 15 in the yellow-seeded, each
group being derived from a single plant of year 1925. Some of the lines
have been subject to self-fertilization for 4 years and some for 3 vears,
but none of these has hecome pure by this time ; of course, T or B years
are at least necessary to make the lines pure, The work of making them
pure by further inbreeding will be continued in 1930.

Peas [Piswm sattvum, Linn,, and P, greense, Linn,), The work of
isolating the unit species of the Indian pes was completed ; 65 types of
P sottviem, Linn., and 46 types of I*, mreense, Linn, have been obtained,
The results will he published shortly. A study of the inheritance of
characters in crosses hetween these two species has been made in order
thut the students might gain personal experience of the phenomeny
which form the busis of the moderu theory of genetics. 1t was, of course,
not auticipated that the results ohtained with the hybridization of Fndian
pens would do more than confirm the extensive studies on this subject
which have been carried oub in other countries and this antieipation has
been justified in the results,

From the unit species which have been isolated, or from the progenies
of the different crosses, it is hoped to obtain a type which will be of consi-
derable utility in the Agrieultural economy of Bihar and similar regions,
Such a type should be a bushy, erect, dwarf variety of early maturity ;
it would provide food for man and beast and would, of course, be a valu-
able restorative of nitrogen to the soil.

Lentils {Brvum lens, Linn), The ¥, generation of three crosses in
thig crop were studied during the year under review. The study con-
firmed the ¥, results obtained and reported last year. Although two
crosses T. 23 x T, 17 and T. 25 x T, 5-A showed menohybrid segregation
in flower colour, the third cross T. 47 x 1. 25 showed some complications.
It may be pointed out that the nature of segregation of this character
in this cross was not very clear even in the F, and aithough an explana-
tion has been suggested for this, it can only be confirmed hy further
eXxperiments,

Brassica, Linn, Ths work on jsolation of unit species of brassica
varieties bas been started in the year under report.
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Sterility in taramire (Eruce sativa, L.) which is a brassica substitute
is also being investigated.,

Oryza soliva, L. About 700 single plant seeds were collected from
sll over Bihar and Orissa and work is being commenced on this crop.

Urid and Mung (Phaseolus wmungo, Linn,, and P, radiafus Linn,),
Work on the izolation of pure line cultures of these two erops continues
and some good strains have been evolved. A study of thetr root system
has been made and has furnished additional evidenve of the adaptation
of different types of root systerns to suit different sets of soil con-
ditions,

Hemp (Carnabis sativa, Linn.). A study of the effect of external
stmuoli on the sex-ratios of Indisn hemp has been carried out in this Section
for a number of yvears. Previous investigators elsewhere have suggested
that a change of sex in a plant of Cunnabis could be brought about by
inducing a disturhance in the physiological equilibrinm of the plant, the
methods generally used being the mutilution of flowers and vegetative
parts and the injection of chemical substances.

Behafiner who has made a study of reversal of sex in plants, states
thet * the sexual condition is simply a state of the living substance which
may continue for u greater or less length of time hefore a neutral state
or the opposite sex conditions iz set up.” He believes that sex cannot
be associated primarily with special chromosomes and that sex in the
higher animals is no more determined by Mendelian factors than in
plants.  He is convinced that chromosome differences, where they exist,
are merely  indicators  of =ex and not determiners.  Chromosome
differences, he assumes, may influence the metabolism of the cell and
thus influence the determination of sex, but it is possible to overcome
this influence in the eell and to cause a reversal of the sexusl state even
in the presence of an allosome difference.

Pritchard has shown that by inducing a disturbance in the plant's
physiological equilibrium by the removal of fowers and vegetative parts
and by injection of chemicals into the stem, a change of sex could be
brought about,

Keeping these facts in view this investigation was commenced and
the results obtained from time bo titae have been incorporated in previous
reports, In 1926-27 observations on about 3,600 plants seemed to show
that there wes a tendeney towerds moncweionsness in the Indian hemp,
About 21-7 per cent. of the total population of that year developed this
character. In one culture, ¢iz., H-17, there was a very small percentage
of moncecious plants, about 1-5 per cent. and it was considered desirable
to multiply the seed of one bagged plant from this culture and to continue
this study with the progeny of that plant; 1,552 plants were raised
from this seed during 1928-29, of which 649 were mutilated or otherwise
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treated. Of these 649 plants 10 plants, or 1-54 per cent., reversed their
sex as shown in the following table :-—

NunBER Of PLANTS
Treatment
Male Femmle Hovorsed
Apex cut, . . . . . 122 120 ]
Lower branches prune ed . . . &3 #1 7
Upper branches pruned . . . . 81 42 i
Flowors removed 17 20 2
Flowers removicd and L,ht LT ulq mtrt}duu ll 23 20 0
Torat, . 326 323 0

In the remaining 883 untreated plants 13 plants or 1:52 per cent.
were observed to undergo natural reversal, The close resemblance of
these two figures, 1-54 and 1-52 per cent., of sex reversal, brought about
hy artificial means on the one hand and natural reversals on the other,
thzows a suspicion that hoth of them may after all be due to some factor
which is inherent in the plant and not to any external stimulis.  During
the year under review about 1,000 plants were grown, of which 972
survived. Of theae only 50 plants were treated differently and 3 changed
their sex (6 per cont.) while 20 plants out of the remaining 922 (or 0402
per cent.) normaily chenged their sex without uny treatment. Tt appears
probable that in the Indian variety with which we have worked drastic
mutilutions etc. have no effect in bringing about this change of sex,

The preseat culture H-17 also shows a great change in the sex ratios
of plants as compured with the ratioy obtained with other cultures in
previous years.

Sex-ratios in Cunnabis sativa observed in Botanical Section, Pusa,

BEX RATION 1K
Yaar s PRELIMINARY CENHUE FIN4L CENEUS
Male Female Monr“f:“' #ale | Fesmnale M(ﬁ:;cecl"
192526 . Mixed . 1 27 04 1 45 05
1028-27 .| Mized 1 34 ir 0 1 3-51 124
1928-27 . | Bingle plank enltures 1 2-1 i 1 g 0 83
1927-288 . | Cultare H-17 1 gy o 1 54 o
1028-20 nltire H-17 . 1 116 i Ny 1 131 0050
1924-30 o Cultwze -17 . 1 114 LRUIES 1 1-2 008l

Somc reed of this H-17 culture was also sent to the Director of Agri-
culture, Madras, and reports from there confirm the sex-ratins obtained
here. This ratio of 1 male to 1-11 female indicates the unfitness of this
culture for Ganjn cultivation, ua male plants are absolutely useless for
drug purposes. It is, however, sn idesl type for the study of reversal
of gex.



(NSTITUTE, ¥US84a, FOR 1923-30 29

Effect of ftlumination, A study of the effect of different periods of
aunlight and of continuous Humination with electric light during the
night was also taken up with this crop. Pot enltures were raised and
were exposed to different conditions of light. Bunlight alone waa
observed to bring about a normal development of Aowers and seeds in
plants. Plants exposed to additional jllumination during the night,
however, were healthier and their vegetative growth was more vigorous
although their floral and sced development was greatly retarded. The
results obtained will be writfen up in detail for publication.

Chillies {Capsicum annwwm, Linn., and C. frutescens, L.) The 62
types, already described in Memoir, Department of Agriculture in India,
Botanical Series, Vol. XVI, No. 2, 1928, and a few additional onea,
isoleted since then, wera grown for perpetuation and maintaining fresh
sced stock.

Types 34, 41, 46 and 51, were sclected as high yielding commercial
types for a yield trial experiment. The plants were grown in rows.
They were spaced 24 each way (between rows and between plants).
Each type wae replicated 24 times and the arrangement of the rows
wag in the following manmner:

ABCD BCDA CDAB DABC ABCD and so on.

The yield of end rows and plants was not included in the actual
calculations, to do away with border effect. Yule and Engledow’s
wethod was followed for interpreting data, The differences between
the yields of Type 34 and Type 41, Type 34 and Type 46, Type 41 and
Type 46, Type 41 and Type 51 and Type 61 and Type 46 are statistically
significant, while those hetween Type 34 and Type 51 and Type 41 and
Type 51 are not statistically significant. Type 46 gave the highest
yield last year and though it stands second this year for undry weight
it has the highest dry weight and is the best yielder. Type 41 is the
next best and Types 51 and 34 are 3rd and 4th respectively. The table
below shows the comparzative yields per acre of the 4 types in 1828-29
and 1929-30.

. . Yield per acre
o ¥iell per aore ¥ield per acra ;
Fype wnidry 1195:‘8- 24 undry I;.‘32{]-34‘.] Mtc:xdrfg;:ﬁ:nd
1b, th, 1k,
34 . . . . . 3,825 3,300 793
41 . . . . . 6,358 3,236 021
440 . . . . . 8,600 2,843 1,191
al . - . 5,430 2,404 884

* This weight wea obtained by teking an average sample of cach type immediately
after ench picking and Goding out the ercentege in an oven, running st
abont 1007 to 105° F. temperature, The oven- drlad ite were then exposed to air in
shade for & week and weighed. The yield of each picking for each type was reduoed
to this final weight.
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The ¥, generation of the cross Type 3% Type 29 consisting of over
& thousand population was grown and the following gualitative and
quantitative characters were studied :—

Qualitative {1) colour in vegetative and floral parts, (2) position of
fruit and (3) eolour of ripe fruit.

Quantitative (1) length of petal, {2) length of pedicel (8) length of
fruit stalk, {4} length of fruit, (5) thickness of fruit, and (§) weight of
fruit (fresh, ripe).

The qualitative characters when considered separately gave each
wclose 30 1 ratio suggesting a single factor difference.  When considored
in pairs on dihybrid basis a close dihybrid ratio was realised beween Colour
in vegetative parts and Fruit position, and also between Fruit position
and Ripe-fruit-colour. The *“ fit” was bad, however, in the case of
Fiower colour and Ripe fruit colour on dihybrid basis, there being an
exeess in the parental classes and deficiency in the single-dominant classes
suggesting linkage between flower and fruit colour. The frequencies

were—
Tutple Purple White White

flerwer ftowor flower fower
Red fruit Orange Red fruit Creanpe
frust fruit
Ohserved . . . 640 174 185 ]
Foxpratod . . . G0b-4 2028 2028 70

The amount of linkage as calculated by Emerson’s and Fisher's
Troduet Ratio methods is not very great being about 42 per cent. Due
to this linkage betwcen  flower colour  and ™ fruit eolour ™ the trihy-
brid ratio, when all the three charaeters were considered together, was
also not in close agreement with the theoretical ratio. These observa-
tions and interpretations will be confirmed when the ¥, generation will
be studied next season.

In the quantitative characters, vz, Potal length, Fmit length and
Weight of fruit, the F, had a mean nearly cqual to the arithmetic mean
of the two parents or in other words F; was nearly intermediate between
the parents, In the cage of “ Length of Pedicel” and “ Length of
Fruit stalk ” the shorter parent was more or less dominant. In the
case of ** Thickness of fruit " the F, had thicker fruits than those of
either parent. In all cases in F, the mean was more or less egual to the
mean of the F,, the parental forms were recovered and the valuc of 6 was
higher than that of the parents or the F,. The distribution was normal
exeept in the case of *“ Length of Pedicel "’ and ** Length of fruit stalk
where it was skewed. Two more cases of linkage both between u quali-
tative character and a quantitative character, #iz.. “ Fruit Position”
(Pendent or Erect) and * Froit Length " and “ Fruit Position " and
** Fruit Stalk Length ” were observed, pendent habit being more often
associated with long fruit and long fruit stalk than with short fruit and
short fruit stalk.



INSTITUTE, PUSA, FOR 1929-30 31

Patwa (Hibiseus cannabinus, Linn. and H, Sobduriffs, L.). Eight
old types of cannabinus and 4 old types of Sabdariffu were maintained.
The new type of Sabdariffe mentioned in the laat year's report thrived
very well and was immune to the curious disease which badiy attacked
smnnabinus types, On a small plot it gave 3% maunds of fibre per acre,
Its fibre was sent to the Imperial Ingtitute, London, to ascertain its
quality and value. Their report is as follows r—

“ Deseviption, The sample consisted of uncombed, interlaced
ribbons, messuring up to 2 inches in width and from 7 to 8§ feet in length.
The fibre varied in colour from white to pale yellowish-brown and was
of good lustre. It was clean and well retted, but a few weak points were
evident due to the eftect of branching. The strength was comparable
with tha of jute, hut the fibre was harsher and rather coarser than the
latter material.

Resedts of eramination. The sample was submitted to chemical
examination with the following results, which ace shown in comparison
with the figures obtained for sample of *extra fine’ Caloutta jute and
of commercial Bimlipatam jute (Hibiseus cannabinus) :

Tresent Fxtra fine Hibiarnsg
samplo Calentts can iRy
jute
Tor ceut. Por cent. Ter cent.
Moisture . . . . LR a6 135
Caiculated on mossture-froo
tibra—
Arh . . G -7 1-3
Lzt om A - Hvdrnlysvs . 1¢-7 @1 18
Toss on B-Hydeolysis . 137 131 151
Loas on water washmg . -5 o
Celluluse . . 768 17 754

These resulte show that the present sample resembles both jute and
H. cannabinus in general character and contains about the same amount
of cellulose.

Comanercial value. The fibre was submitted to a firm of merchants
in London (Messrs. Wigglosworth and Co. 1itd.) who described it as
well grown fibre, carefully retted and well cleaned, of good colour and
strength and superior to commercial Bimlipatam jute (Hebiscus cunna-
binus). They valued the fibre at £25 per ton with *first marks’,
Calcutta jute at £26 10s,, and stated that it would be saleable in London
in large quantities,

It may be added that Bimlipatam jute is usually quoted at about
£2 per ton below the price ot  first marks * Caleutta jute.

Remarks. In view of the favourable results of examination and
valuation it is suggested that consideration might be given to the possi-
bility of producing this fibre on a commercial scale for shiprent in com-
petition with jute and its substitutes. The Imperial Institute will be
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glad to be informed of any developments which may take place in this
connection,”

Hybridization. A number of crosses were made by the students
betwean the new type and old varieties of canrabinus and Sebdariffa,
In the cross with cannabinus 2 per cent. of capsules were set but no ¥iable
seed was formed, but 50 per cent. of the cross with Sabdariffn varieties
formed good send. This suggests that the new patwe is more closely
related to Subdariffe rather than to exunabinus and confirms the identi-
fication at the Royal Botanic Gardens at Caleutta and Kew.

IIT, PUBLICATIONS AND I'ROGRAMME,

Publications.

L Baaw, F.J F. . . Bummary of the Progress of Research in
Agricultural Botany for the year eading
Ast March 1930, for inclusion in the
Report of the Privy Couneil,
2, Kuaxy Hauip ABDUR . A new type of toselle hemp, Agri. Jour.
Raamaw KHax. of ITndia, Vol. 25, No. 3, May 1930,

3. KasHr Ram . . Studies in Indian oilseeds, No. 4. The
types of Sesamum tndicwwn, DC.  Mem,
Dept. Agr. in Indin, Bot. Ser., Vol
XVIIL, No. 5.

4. Bpaw, F. J. F.,, anp . Yield trials with some Pusa Barleys,

Rawmar Das Bose. Agri. Jowr. of India, Vol. XX1V, 1929,

373-394,

B, Avav, M., . . The Problem of Sterility in Indian Crops
and Fruit trecs, {Woodhouse Memorial
I'rize Hssay, 1928-29.} dgri. Jour.
India, Vol. XXIV, 1929, 283-314.

6. Exzorg, R. B. . . 'Phe value of hybridization in the Tmprove-
ment of Crops. (Woodhouse Memorial
Prize Kssay, 1929-30.) Agr. Jour, India,
Yol. XXV, 1930,

Programme for 1930-31,

Investigations will be continued on the lines indicated in this report
on the following crops :(—wheat, barley, oats, maize, tobacco, chillies,
pulses, gram, linseeds, brassica, rakor, peas, paddy, etc. Kxperiments
in the curing of tobacco and the inheritance of resistance to wilt disease
in rahar will be continned. The training of students will continue as in _
previous years.
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REPORT OF THE TMPERIAL AGRICULTURAL CHEMIAT.
{J. 8en, M. A., Pu.D.)

I. ATMIKIBTRATION.

During the year, Dr. J. 3en, Plant Biological Chemist, held charge
of the Section, in addition to his own duties, except for seven weeks,
from 22nd April to %th June 1930, whon he proceeded on short leave,
Mr. J. N. Mukherji, First Assistant, held charge during this period.

Dr. A. N. Puri held charge of the post of the Physical Chemist
till Znd November 1929, since when the post has been kept in abevance.

I1. Epvcarion.

Mr. P. N. Vridhachalam, B.A., from the Travancore State who waa
admitted to the Post-Graduatoe course in Kovember 1927, completed his
course of training in Auguat 1929, Mr, J. N. Chakrevarty, M.8c., who was
admitted to the Post-Graduate course on 16th November 1928, has
just completed his course,

II1. MereoroLoGY AND Drain-Gavass.

The ususl metecrclogical und drain-gauge records were maintained.
Two new meteorclogical instrumenis have been recently set up, one is
the combined Anemo-Biagraph and Wind Direction Recorder, recording
the wind direction and the wind velocity and the other is the Natural
Byphoning Recording Raingauge which maintfains a continuons record
of the rainfall.

In connection with drain-gauges, sunhemp and wheat crops from the
gauges and 145 saraples of drainsge waters were examined.

IV, Gexpran AvatyTical WORK AXD ASSISTANCE QIVEN TO OTHER

SECTIONS.

A, The following samples were analysed and reported upon :—
Soile . . . . . . . . . - - 21
Manures . . . . . . . . . 3
Freding Stuffa . . . . . . . . . 41
Oil seeds . . - . . . . . . . 83
Bngsrs . . . . . . . - . ' 3
Bngarcnnzs . . . . . . . . . 209
Moiasses . - . . . . . . . 1
Todigo . . . . . . . . . . 1
Tobsovos . . . . . . . . . 1
Milk . . . . - . . . . . « 3,058
Wateze . . . . . . . . . . 3
Miseellaneons . . . . . . . . !

ToraL . 3,022
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Four samples of soil were received from the Imperial Institute of
Veterinary Research, Muktesar, and one from the Executive Engineer,
Irrigation Department, Baluchistan. Fiftcen samples of soil from
varions places jn Bihar and Orissa were sent by the Secrctary to the
Government of Bihar and Orissa, Public Works Department, for
examination in the laboratory. Soils of certain localities behave un-
satisfactorily in supporting buildings erected thereon, this being specially
the vase with black soils found in some places. A deterinination of the
“ gticky point "’ and “ shrinkage on drying * of these soils was conducted
and the resulta furnished to the sender. From the known engineering
characteristics of the samples it would be possible to trace a correlation
between their behaviour from the strnetural point of view and their
physical properties as determined in the Iaboratory.

Analysis of a sample of water from the Quetts Lora and specimens
of zoil and salt deposit from the bed of the Lora were carried out for the
Executive Engineer, Irrigation Department, Baluchistan,

Two samples of well waters were received from Ajmer, The
waters were highly saline and were unsuitable for irrigation purposes,
The very lurge amount of magnesium salts a3 also the presence of
sulphates and chlorides of alkali metals and lime endowed the saxaples
with aperient properties to whick resson is perbaps to he attributed
their reputed beneficial medicinal effects, to which the sender had
referred.

The five samples of sugar mentioned in the list above were received
from the Director of Agrieulture, Bhopal, being prepared by Khan
Bahadur Hadi's process.

Of the miscellaneous samples, mention may be made of a “ powder
for refining sugar,” hailing from Bhavnagar, Kathiawar. It was found
to be nothing but carbonate of soda.

The Botany Department of the Khalsa College, Amritsar, have started
B.Be, classes in Agriculture and at their request representative samples
of local sofle were supplied along with details about the particular
localities from which they were coliested and the history and character
of the specimens.

At the desive of the Imperial Burcau of S0il Scicnee 8 comprehensive
note on all soil investigntions carried out at Puss and certain allied topios
was sent to them through the Director. Prof. B. Polynov, President
of the Sub-commission for the map of Asiatic Boils in the International
Bouiety of Soil Bcience, was supplied vith certain particulars ahout
Indian goils about which he had sent a query.

Meny of the visitors who came to the Bection during the meetings of
the Boaril of Agriculture and of the Imperial Council of Agricaltural
Research evinced a keen interest in investigations being carried out
hare such as those on soil nitrate movement, determination of soil acidity,
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outing of tobacco, detection of adulteration of butter and gher, ete,
Some data in connegtion with our soil nitrate work were futnished to
Mr. (3}, Clarke, while particulars about apparatus in the plant biochemical
laboratory in which Mr. F. J, Warth was interested were supplied to the
Jatter.

B. The following assistance was rendered to other Sections :—

Agricultural Section.--Five samples of manures, 263 samples of
sugarcanc and 3,066 samples of milk were analysed.

Botanical Sectivh.  Two samples of wheat, 24 samples of harley,
85 samples of oilseeds and 11 samples of tobaceo were examined.

Mycological Sectfon. A sample of manure, a sample of phosphate,
6 samples of sugareane and 5 samples of extracts from Richard’s solution
were examined.

Brcterinlogical Section,— A sample of molasses was analysed.

Sugar Bureme. — A sample of manure and a powder for refining sugar
sample were analysed.

Y. ResearcH.

1. Experiments on curong of lobaeco. Experiments on curing of
tobacce gonducted in previous vears have shown that tobaceos cured
on racks are in general better in colour and are more suttable for cigarette
manufacture than ground cured tobaccos. These latter are darker in
hue and they possess o larger proportion of volatile nicotine, It has
further been shown that of tobreeos cured on racks. those which have
been “ cured in sun, protected from dews after dusk ™ as also those
which have been * cured in the sun, unprotected from dews for fimst
three days and afterwards cured in sun protected from dews for about
10 days and finally enred in shade.” give the best result in respect of
colour, texture and paucity of volatile nicotine. They have as a matter
of fact been declared in the cxpert vpinion of the Indian Tobaceo Leaf
Development Company, Dalgingsarai, to be the best of all our tobacros
cured by various methods. This vear (1929-30}, only two varieties of
tobacco ‘Ttusa Type 28' and ‘ Adeock’ were grown and both were
“eured on racks in sun protected from dews after dusk.”  With o view
to avoid the attack of mildews and also to ensure the harvesting of the
leaves at their proper stage of ripeness these tobaccos, as in last year,
were cured on racks after first removing their stems {i.e., leaves alone},
the lower and the upper leaves separately. The cured product, as
noted in previous years, possess a bright yellow ecolonr and good texture.

The three varieties of tobaceo, ofz., Adeock, Pusa Type 28 and
Surujmukhi, which were grown and cured last yest by five different
methods have been examined for their nicotine, sugars, starch and amido
nitrogen contents, both in their uncured stage and after they were cured.
These constituents have been recogunized by several investigators to
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possess a direct bearing on the quality of tobacco, and attention was
paid to their examination with a view to correlate the figures with the
actual resuits obtained. An attempt was made to study the changes
in, or rather the destructive changes undergone by, these constituents
during the processes of curing. Curing was effected by the following
Pprocesses - -

{1} Curing on ground, by the ordinary country method.

(2) Curing on tacks in the sun all through (7.e., exposed to the sun
and night dews).

(8) Curing on Tacks in the sun, but protected from dews after dusk,

{(4) Curing on racks in the sun, unprotected from dews for first
three days, after which the leaves arc cured in sun protected
from dewa for about 10 days and finally cured in shade.

{5) Curing on racks in the shade all through.

So far as the nicotine content is concerned, there had always been a
considerable loss of it, both in case of lower and upper leaves during the
process of curing by all the methods whick were followed, The loss
of nicotine varied between I8 fo 36 per cent.

Ground cured tobaccos with very few exceptions were found o
contain more nicotine than the corresponding rack cured ones. Of the
rack cured samples the one ** ¢ured on racks in shade * invanably con-
tained a higher nicotine content than others, whereas the one * cured
in sun protected from dews ™ generally contained the least. It may be
mentioned here that ground cured tobaccos, apart from their dark colour,
have always been declared as unsuitable for cigarette purpose. Of the
rack cured samples the one “cured in shade ”, though suitable for
cigarette, hay always been found to be juferior to cither of the two cured
by methods 3 and 4, During the process of curing it is mostly nicotine
in the volatile state which appears to be expelled and the more it ia
destroyed the better is the quality of the product for purposes of
cigarette manufacture,

The following table gives the nicotine content under various
processes of curing —
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8o far as atatch is concerned, the loss of this constituent was far
greater than what was observed in case of nicotine. The loss here is at
least B0 per cent. and at times had been found to exceed even 80 per cent,
In case of gugars there had invariably been an inctease affter cuting in
&ll cases of rack cured samples, but in case of ground cured, there had
been a marked decrease,

The conswmption of starch was, in the majority of cases, greater in
case of ground cured tobacco than in the corresponding rack cured ones,
In the rack cured samples, the sugar contents varied within short limits
and none of the four methods (Nos. 2 to 5} enumerated ahove produced
any appreciable variation : the starch contents, though varying between
wide limits, seemed hardly afiected by any of the four different processes
of curing.

The preasnce of amide nitrogen is assoclated with the quality of
tobacco. Of the samples so far examined, the amide nitrogen was
found to be least in the ground ecured samples and, in majority of cases,
the most in the one “ cured on rack, in the sun but protected from
dews,” It was noted that the upper leaves in all the varieties and
sll under processes of curing are generally richer than the lower ones,
both in nicotine and amido nitrogen contents,

2. Effect of manurial constituenls on the quality of sugarcane juice,-—
This subject was further studied during the year, Eight new plots were
laid dewn near the Nawahi stables and the manurial applications, which
consisted of superphosphate (1) b, Py, per acre} and sulphate of
potash (50 1b, K,0 per acre) with and without mustard cake (120 [b.
N per acre), were made in two doses, jrd after germination of sets when
plants were about a foot high, and $rds a conple of months later just
before the advent of the monseon. Occasional irrigation was given to
the plots. The plants were periodically subjected to analyses and the
following results were obtained.

The no-manure plots viclded canes the juice of which contained the
highest quantity of sucrose and the smallest ameunt of glucose,

The use of mustard cake tended to incrcase the vield, the biggest
crop being obtained from the plot which received an applieation of cake
~super-+potash,

The cffect of the manurial treatments on the quality of gur was not
studied this year, as about harvest time Mr. Sanyal was away on deputa-
tion in connection with work at Bhopal on Khan Bahadur Hadi’s process.

3. Experiments al Blopal on the manufacture of sugar, -- The modifica-
tions introduced by Khan Bahadur 8. M. Hadi in the indigenous methad
for manufacturing sugar as followed in Rohilkhand lay claim to
superiority ever the latter in certain respects. Further, the Hadi process
is maintained to be fairly sitaple and one which could be easily availed
of by the indigenous manufacturers. Sugar manufacture is one of the
vitally important industries, but owing to the backward stage of develop-



INSTITUTE, PUSA, FOR 1929-30 30

ment in the country a multiplication of well-equipped up-to-date power
factoriea is diftienlt. It is thus very desirable to test the possibilifies of
stch manufacturing processes ag are claimed to be relatively simple and,
at the same time, to be advances over the methods prevailing in the land.
The Jmperial Council of Agricultural Research decided to sce for them-
selves a8 to how the Hadi process works ouf in actual practice and at
their instance Messrs. P. B. Sanyal and A. Hossain of this section wera
deputed to conduct a series of trials at Bhopal. A full complement of
apparatus and chemicals required for this investigation and the services
of a trained laboratory assistant were also lent from here. The period
of deputation of the staff lent way at first to be a mouth but later this
was extended to a month and a half, as the work was heavy and as a
mumber of auxiliary problems had to be attended to. Mr. SBanyal's
report has been forwarded through the Director to the Tmperial Couneil
of Agricultura! Research.

4. Potato storage experiments. ‘Fowards the end of Mareh 1929 an
experiment was started in storing potatoes in different ways. The
treatments consisted of sprinkling lime (with and without sulphur},
tohaeco powder and also dipping in 5 per cent. sulphuric acid and subse-
quent drying i shade. It may he noted that in tho last case the tubers
attain a black colour but there ia no harmnful efect on their taste and
germination.

The inecidenee of votting was practically the same (28 to 35 per cent,}
excapt in the case where the potatoes had been graded to tubers of small
size (L0-5 per cent.). At the conclusion of the storage period it was
noted that 42 per cent of sound potatoes were left over and that the
losses due to rolting aud to loss of moisture during the storage were
shout equal being in the neighbourhood of 30 per cent. each.

Germination.  Seed potatoes from the above different lots were sown
in the beginning of November 19349, Crermination was satisfaclory in
all the cases.

Inflwence of temperature on rotting.  In last year’s report it was noted
that rotting was heavier when the atmosphuric temperature was  higher
and that small sized potatoes suffered 1his loss to a less exteut than the
tubces of higger size. This has been confirmed by the figures obtained
in the case of potatoes atored i an incubator at 33°—38°C%  These
results are comupared below with those of storage in the atmosphere.

FURR A ARRAN Y MENT INCUHATHE I ATVOSrUERE
AL 1T CEmperat I HEF anRF
eriud PO davs i 15 dads =0 ays =4 daya
)
por eeat, per gebt prer cent Mr citnt,
Amousi of rotfieg (+wnld slzed poratoesh . a0 wl a0 1-2
Aot of ot ting (medisiu s1zed potatoes) i LTk 7a 4
Anunnit af rott g {big sized potatous) . ) i i 5t Tz
|

»
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The predominating influence of heat on the phenomenon of rotting
is very clearly shown above. It is also seen that small sized potatoes are
the most economiceal to store.

Change in comgposition. The potatoes stored in an incubator at 33—
38°C. were subjected to periodical analyses. The figures obtained
demonstrated that smmordacsl nitragen suffered a marked increase
but that total {organie} nitrogen remained constant. There was a
pronounced increase of dextrine, These resulls are similar to those
recorded in last year's report in the case of potatocs stored ab atmos-
pheric temperatures,

5. Dispersion of sotl.  As o corollary to Dr. Puri’s work, Mr. Bhailal
M. Aniin hus heen studying the influence of varying amounts of sodium
chloride in effecting the dispersion of soils for their mechanical analysis.

Tn one set of experiments 15 grams of noil were treated for half an
hour with 100 c.e. of sodium chloride solutions of vatious strengths,
The liquids were then filteretl off and the residues washed first with
100 c.c, of lhu sodiure chloride solution and then with 25 o.¢. of distilled
water. The washed soils were suapended in water, x caustic soda
solution added tilk it was alkoline to phenolphthalein and the suspension
finally made np to 1500 c.c., after which the requisite fraclions were
taken out just as in the usual pipette method. The following results
were obtained @ -

Puse soil breated with sodiym chlovide solution.

03 1a LIET=A 1) wotto ! HEULS T LT
Atrengtine of sodiu ebdicde sotat Loy 102 001 n0os o0 ™ ™, and

R mm M m Tt low

BN . . . . . . 14 40 15 84 o s 0 2hui
3N . . . f . . . 10 FRATE] 0 RQ LR B 0]
N . . . . . . 11 413 W W ER D] 3-30
iy . . . . . 17T 11 KN I G un Pl
&N . . . . . . . bR 1% 74 10 & ER ) 20 [H)
O (Dintilled water ooly) . . v - FHRVH 12 A & &l bt AL L

The above fipures demonstrate the efficieney of sodinm chloride in
dispcrsing clay. When no sodium chloride is used, particles 0-002 m.m.
and below amount to only 54 per cent. whereas on treatment with sodinm
chioride the figure rises to 30 per cent.

The above soil is o highly calearecus (Pusa) sample. Tt is to be
noted that in this case a preliminary trcatment with hydrochloric acid
had been avoided, as such a procedure would ohviously be open to cer-
tain objections due to the soil containing about 40 per cent. ealeium oar-
bonate. Buf cven without treatment with acid, there was effected a
very good flocculation through the action of sodium chleride solution,
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It was of intercst to study whether il is necessary to subject the soil
suspension to shaking in order 1o accelerate the course of flocculation,
In this connection the following figures, which were obtained with a
sample of Mack rotton soil from Nagpur, may be quoted.

Nampr sod treated with N-sodivmn chloride solution.

: St Buspenaion
P Sl s ension

Duarweter of pattiches nak shaken F]}in,:i;:1r{:’11'
002 o 0005 man. . . . . . [ LR
it <01 nan, . . . . . N4 B2
01 tor AW s, . . . . fid2 i 44
OGS to AN mm, L . . . . . 5 & i 1
< Uude m. s, . . . . . . 0 b 3L

Tt will be seen that flucenlation was as etficient in the suspeasion which
had not been subjected to shaking as in the one which had been shaken
for six hours.

In this connection it is of interest to refer here to the note on methoda
for the chemical and physical analysis of seils by Kaniwetz which
appeared in the Proceedings of the International Socicty of Soil Science,
1930, vol. 5, pp. 40-42, whercin the efféct of solntions of varying concen-
trations of hydrochloric and acetic acids and of sodium amd ammonium
chlorides on the dispersion of soils for mechanical anslysis is examined,
The best dispersion was produced by N-sodium chloride. TRepeated
boiling of the suspensions did not alter the degree of dispersion.

6. Study of the vartations in the fat content of malk of selected cows —
Samples of milk of 3 Montgomery und 3 Cross-hred cows were examined
twice daily during the full course of their lactation periods. The increase
in fat content with the progress of the lactation period was observed as
in the previous years. The observation made previously regarding the
tendency of & cow in the way of keeping up a definite character, under
normal conditions, a8 regards the fat content in her milk, is illustrated in
the attached chert showing the weekly uverage fat per cent. in the milk
of the cow © Letitia " iu her two lactation periods.

7. Investigations by Plant Biological Chemist.

1. Rice Work. The ¢rude cultures obtained from Puss snd from
Coimbatore have been continued. In the meantime fresh plants of two
varicties of rice were collected from fields of private cultivators this
season in order to find out whether the presence of organisms conid be
detected in their roots. In addition, plants were also collected from s
emall plot within the compound of one of the bungalows at Pusa where

o2
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Dahia variety of paddy, obtained from Sabour, had been specially grown
thiz yenr. It may be noted that this land had for a long serics of years
only carried kitehen garden crops previously, It is mteresting to note
that all the roots examined had the organisms within them.

Water and sand eultures of vice plants were tried with the object of
finding out the relation hetween their growth and the actusl presence of
the organiams,  For the first purpose individual secdllings were grown in
sterilized sand and transferred to water eultures at the proper stage.
The eulture media contuined minerals bot no nitrogen.  In some there
was also added glyeerine or mannite, wlich was thought to be of help
in maintaining suitable conditions for the development of the organisms.
The plants, however, began to wilt where glyeerine was present, and a
similar effect was alse later produced where mannite had been applied.
In another set of cultures attempts were made to conduet the operations
nnder as sterile o condition as possible. Tiee seeds hoth husked and
unhusked, were used. 1t was notieed that husked seeds when freated
with mercuric chloride to effect the destruction of any erganisms pregent
on the outside, were dafficnld to germinate.  Unhusked acecls were thore-
fore used in the rest of the experiments.  Besides, trring seeds treated
with mercuric chloride, blank experiments with untreated secds were
also earried out simmultaneously.  All thess were germinated in sterile
gand and then transferred to stedle liguid media, these latter containing
minerals but no ntrogen.  Some had mannite in addition.  Afterwards
inoeilations with erude cultures of the root organisms were made in some
of the solutions, Unfortunately the plants developed chilorosis and they
wtimately dicd off. those which had mannite being the first vietims,
H might hs that in these experiments the seedlings were transferred to
liquid-cu'lhn'es at too early 2 stage of development but the most important
consideration for snecess gesms to be the choice of a sailable cultura
mecdium.

Sety of cultnres in sand were also tried, an addition of pufeient mineral
solution, with and without mannite, having heen made to the sand, Here
also efforts were made to maintain the underground portivns of the
plants under as ageptie vonditions as possible.  The growth of seediings
was again retarded at the preliminary stage by the presence of
mannite.  The development of the plants, although not so bad as in the
water enlbures, was alsn not very vigorons, It was, however, possible
for the plants to set seeds, The wnitrogen fignres in connection with a
ease of this nature are recorded helow. The vesult is of interest, although
it is not maintained here that the amount of nitrogen oecessary for the
development of the plants was assimilated only through the activities
of bacteria in the roots.

Nitrogen originally present in a seed (caleulated from elosely agreeing
duplicate analyses of 12 seeds) = 0-00023 gm. Nitrogen in one plang
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(calculated from closely agreeing gquadruplicate analyses of 3 planis
each)==00024. pm.

2. Influence of manwures on crops and soils,  An examination of seils
from the manurial plots of the Imperial Agricuttural Chemist in the
North Pungarbi Field has been carried out,  There are four treatments,
viz., nil, green manure, superphosphate and green manure4-superphos-
phate. Buperphosphate was used at the rate of 50 b, PO, per acre;
and green manvre was applied by ploughing in a quantity of Sanaei plants
growing in an outside plot of an eqnal area.  The plots were laid out in
1923 since when they have every season, except 1927-28, been treated
with the requisite manures and a rebi crop of osts has been
grown on them, fallow conditions being maintained during kharf. Tn
1927-28 no manures wore used and the crop was one of wheat, but last
season the ususl doscs of manures were applied and vats were grown
agarn.

Before the experiments were started the soil of the plots were carcfully
gampledd and a determination of total and available phosphoric acids
{the latter hoth with 1 per cent. citric acid and with 1 per cent. potassium
carhonate) were made as these constituents are generally held to be some
of the most important factors in the fertility under the loeal conditions
prevailing in the case of the highly calearious soil at Pusa.  The analytical
figures demonstrated no appreciable variation in POy contents between
the ndividual plots,

The vrop yield figures show however that the plots were not quite
nniform in their productive capacity, ven making a due alowance
for thia, it can generally be maintained that u combination of green
manure +superphosphate always produced the higgest vield, next came
the green manure plot and then the superphosphate plot. Further the
inereased yickl in the green mannre lsuperphosphate arca over the
blapk was very roughly equivalent to the sum of the individual increases
in the green manure and in the superphosphate areas.

A few points about variation in the composition of the erops produced
from the different plots bave already been noted in last year's annual
report, and a reference will now be made here to some of the results of an
examination of the sotls (§"-6") and subsoils (6°-12") of the plots which
has been earried out.

A gories of determinations of organic nitrogen in the different soil
layers, up 1o 3 ft. decp, showed that during July 1928, the percentage
figures generally varicd hetween 0:028 and (+024 in all the soils up to a
depth of 12 inches. Below this depth the values, with rare exceptions,
varied between 0-022 and 0607, In October of the same yeur lower
amounts were obtalned but an analogous difference between the npper
(up to 127} and the lower (below 127} layers wus still noticeable. It is
interesting to note that besides the general variations noted above, the
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goil lnyers seem fo maintain individual characteristics of their own.
To illustrate this point a few figures are queted below.

2L ORGARIC NITROGEN LN 1R 1Ty BOIL.
Depth,
03" Eiad L 67127 | 127187 | 18247 | 247.5307 | g0%-25°
1028 July, Plet I no menure .| noza o029 002y 0 01g U014 o ne? -7
o October. IMlot 1 no manure . -028 024 -nz2 018 01e k4 s
b+ Fuly, Plot 2 Green mannro . 027 it 024 L L] 012 R tH] on7
o fetober, Plot 3 Green nnonnre 028 7 N27 UL oL 2 G2

It may be noled that just after the firat set of borings had been taken
{May) manurial applications were made to the plots. In the case of
plot 2 the green manure had been ploughed in just after the date of the
firat set of analyses recorded above.

Interesting figures were also obtaived in the determination of nitrates
in the soil. Figures obtained with layers up to 18" deep arc recorded
in the following table:—
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From the above it is seen that before the application of the manures
there was a fairly uniform distribution of nitrates in all the plots. The
large increase following cases where green manure had been applied, and
gpecially when it is nsed in combination with superphosphate, is quite
apparent.

It is proposed to give a more extended necount of the results of the
examination of the physical, chemical and biochemical properties of these
soils in a later publicatioun.

As these plota in the North Pungarbi Field are not quile uaiform, a
new seties of 19 plots, each F; acre, has recently been Inid down in the
Pot Coltwre House aren, Multiplicate plots will thus be available for
any work, if considored necessary.  Muwwwe is heing grown in 12 of these
new plots to test their initial fertility.

3. Miscellaneons.  Bxperiments have just been commenced on
finding out a convenient mehtod of utilizing hones in the country, This
picce of investigation has been entrusted to the section by the Imperial
Conneil of Agricultural Research,

Six paddy anoils collected from Coimbatore, Karimgan] and Jorhat
have been submitted to chemical and biochemical analvsis, The Tesults
obtained to date show that they are deficient in lime content, The
courses of ammonification and nitrification are very poor in the case of
the Assam soils.  The studies are being continued.

8. Inmvestigations conducted by the Physical Chemast.

1. General. Work has been done by Dr. Purd on the subject of soil
colloids. Various problems, e.g., base exchange and soil acidity, dispersion
and  focenlation of soil colleids, methods of their determination,
saturatiun eapacity and degree of saturation of smile, delermination of
sticky point, ete,, have claimed his attention.  Accounts of these inves-
tigasion+ have been subnutted to the Tmperial Camel of  Agriculiural
Resesreh with o view to their publication.  Referenea will e made Liere
only to Lwo of hiz papers which have already heen published by the
Depariment.

3. The hypotheses of " wnfree 7 weater i soils.  Dr. Puri’s experimoent
shower that dry soils are unable to remave any water from sugar solutions
of congentration from 4 to 8 per cont. At high concenteations there is
evidenee that a weaker solution 18 taken np leaving the solution more
concentrated.  Dr. Puri conclndes that as in soil solulions one is generally
derbing with much lower coneentration of simpler moleenles than snerose,
it is extromely unlikely that any unfree water exists in soils.

3. A new methad of despersing sotls for mechanical analysis. A slinple
method of dispersing soils has been evolved,  Ten o twenty gem. of soil
are left with 100 to 200 c.e. of N, Nalll solution for abount half an hour
with ocensional ~tirring  The suspeusion i» then filtered and washed with
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about 500 c.c. of the same solution on the filker paper. It i finally
washed with about 100 c.c. of :_",] NaCl sohution and when the whole of
it has been drained off, about 10 c.c. of water is gently poured on the soil
which has been brought to the bottom of the filter paper,  This displaces
the major portion of NaCl, The suspension is afterwards transferred fo
a stout beaker with 300—-500 c.c. of water. -y, NaOM is then grodually
run in till the suspension iz just alkaline to phenclphihalein fused a5 an
external indicator) and is mechanieally shaken for 1 hour or left for
66 hours with oecasional hand-shaking, when it is reudy for making
up to the desired volume for the pipette method.

Apparently there is no necessity for the use of hwilrogen peroxide,
To the tropies one is seldom called npon ta deal with soils containing a
high percentage of humus which hydrogen peroxide Is supposed to
destroy.  However, if somie workers wish to vetain ita nse, there is uo
reason why sodinm chloride treatment should nol precede or foltow the
hydrogen peroxide treatient.

As regaidds oflicweney i producing dispersion, Dr. Puri found that
godinm hydroxide and lthinm hydroxide are mneh more power{ul than
armmonia whieh s universally eruploved for final dispevsion i the meeha-
pical analysis of soils. In the above new method regonrse is therefore had
to a preliminary treatment with sodinm ehloride which results in
replacing all the ions by Na in the exchange complex.

The proposed method combines all the advantages of acid treatment
as regards reproduteibility and attainment of mazimum dispersion, and
18 free from such objectiona ag the losy of varving amounts of soil consti-
tuents that is wevitable when the soil 18 treated with acid.

VI ProgrAMMES OF WoORK FOR 1930-31,

A, Immperial Agricultural Chemist.

1. Effeet of manarial combinations on the quality of cane juice and
the grr produced therefrom,
. Composition of crops as affected by manurial treatment.
. Btudy of the soils of tobacco tracts in India.
. Btudy of the canses producing heat-rot in potatoes.
. Variation in the eoroposition of milk,
. Studies in dispersion of soils.

f=r R

B. Plant Biological Chemist.

1. To study the influence of organic matter on the soil.
. To study the question of nitrogen reeuperstion in Todian soils.
3. To investigate the fixation of nitrogen by plants.

bO
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VII. PuBLICATION.

Purr,A. N, . ' . A new Method of Dispersing Soils for
Mechanical Analysis, {Mem, Dept. dgri.
Chem. Ser., Yol. X, No, 8}

The hypothesis of unfree water in soil.
{dgri. Jour. Indig, Vol. XXIV, No, 5,
1929.)

Sen, A. T . . A study of the Capillary Rise of Soil

Moisture under Field conditions. (Mewmn.
Dept. Agri. Indin, Chem. Ser. Vol. X,
No. )

SEw, J. . . . . Beport of the Progress of Agricultural
Chemistry in India for the year 1929-30,
for the Committes of the Trivy Council
for Bcientific and Indunstrial Research,
London.
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REPORT OF THE IMPERIAL AGRICULTURAL
BACTERIOLOGIST.

{J. H. WarTox~, M. A, M.Sc¢.)

I, ADMINISTRATION,

T hicld charge of the section throughout the yeur, except for the period
of 17 days from 23rd Uctober to 8th November 1949, when 1 was under
training in the Army in Tudia Reserve of (Mlicers and Mr. N. V, Joshi
was in charge of the section.

Mr. N. V. Joshi was on leave op average pay for 1 month and 1 day
from I7Tth March 1030 when My, €. 8. Ram Ayyer acted in place of
Mr. X. V. Joshi and Mr. Hari Har Prasad for Mr. C. 8, Ram Ayyer.

Mr. 8. V. Desai was granted an extevsion of study leave for 13 months
from Ist OQutober 1929 sud Mr. N D Yvas continued te efiiclate it his
place,

11. TramntNe.

There wers no post-graduate students in the section during the year,
I gave the Dairy Diploma students at Bangalore a course of instruction
in Dairy Bacterivlogy.

11, 8umn Biovoey.

Nitrogen Fization, Two further scts of experiments to estimate
nitrogen fixation by green alge were completed, and others are in pro-
gress. Small gains of nitrogen were again detocted.

Two series of rotation experiments to test the influence of leguminous
crops on the sonservation of seil nitrogen were started. In the first
series, a rabi crop of wheat Is taken sud Gharif cTops are (1) tuaize, {ii)
roaize and wrid alternately, (i8) malze and wrid mixed, {iv) wrid. In
the second seriex a Akaryf crop of muize is taken and the rebi crops ure
(i) barley, (i) barley and kerae alternately, (iii) barloy and kereo mixed,
(iv] kerdo.

The soil pitrogen in the dkeb arca has again been well maintained
by the system of ¢cropping employed.

Green Manwres. The manurial values of Crotaleria juncea and Cro-
talaria serices were compared in small plots of oats, two sute in quad-
ruplieate. The plots manured with . sericee gave the higher yield of
grain by 11 per cent. As C\, sericen is sncculent and its decomposition
in the soil less hampered by lack of meisture than that of C. juncen,
it should prove to be the more useful green manure for certain districts.
Further, it docs not produce the waody growth of C, junces and so is
less liablo to encourage infestation of the soil by white ants.
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The manurial value of the tops of Mexican sunflower wus found to
he squal, welght for weight, to that of sunat (€. Juncen), and in nitri-
ficntion tests, equal amounts of nitrate were resovered,

Conserration of nitrogen in dung. The addition of oue or two per
cent, of superphosphato to cow ur bullock dung greatly dimimizked the
sy of nitrogen during ten menths stotage, and at the end of the peried
there was o wuch higher perecitage of nitrogen recovernbl: as ammonia
fram the dung and superphosphate mixturs than from the dung alone.

The fable gives the rosult after ten monthy’ storing.

Per vent. of
Loss of nitrogen | original mtrogen

- per cent regovered as
armonis.
Bullock dung . . . . . . - 210 G-08
" w11 por cent. Buperphosphate . 547 P36
" - 12 " ” f d 85 15-47
Cow dung . . . . . . . 25 U2 503
w w11 perocent. Buperphosphate . . 1M 2448
" w12 m ” T4 2981

The original mirogen contens of the hullock duirg was 9-22 per vent.
anl of the cow dung 0-34 per cent.  The richer dung lost mote nitrogen
than the pooror, wnd in at the value of superphosphate a8 o conserver
of mubrogen was mueh the Tugher,

Nitrgfleatton und Lime vequoements o0 Aded sods, In the report
for 1923-20 it was mentioned that in two acid zoils feom Neserhiat, Chota
Nugpur, the maxumum nitrifieation st mrowth of hoseed plants were
obtumed only when twiee the bme requvernont of the sml, caleulated
by the Hutchinson and MacLennan method. was added. Ths year
In Dmecs wionanured soil, pll 59, and with o caleulated lime TEQUITe-
rent of G152 por cent,, one and s hall 1imes the amount of the lime
requirement lud to be added to produce the maximum arop of linseed,
Muximum nirdication of sulphate of ammoma was lound when three
times the caleuluted Tune requircinent was added, In the Neterhat
soil the benolivinl offeet of the previous year's addition of lime was still
pronunel .,

Nitrification of Coleiwm cygnamide.  When calelum eyauanide wae
trewted with dilute sulphuric acld for two or threc woeks and then
added to Pusa seil, two-thivds of the added nitrogen was recovered
a8 nitrate. Ne nitrate was recovered when untroated cyanamide was
added. Urea was formed by the acid treatment. Treatment with
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alkali also results in ures formation, but only one-fifth of the nitrogen
of alkali-treated cyanamide was recovered as nitrate from Pusa soil.

Nitrification of caleium eyanamide was bestod in acid soils frem Jothat
and Dages, and gave resalts s follows 1 —

{@) Jorhat soil. Unlimed, unmanured, culsivated. pH 51 : Nibri-
fieation started betwoen the elghth and twelfth wesk of
incubation ; 37 per cent. of the added nitrogen was nitrified
m twenty wecks, When the soil was limed, 52:5 per cent.
of the added nitrogen was nitrified in sizteen weeks.

{b} Jorhat saeil, uncultivated. pH 5-7: Nitrification started in less
than eight weeks and 56-6 per cent. of the added nitrogen
was nittified in sixbecn weeks, With liming this amount
increased to 61-5 per ceut.

{z) Daccu red soil, unmanured. pHS5-9 : No nitrification of cyana-
mide, anunonium sulphate or 1ustard cake was found after
aight wacks,

{#) Dacca Kitchen Garden soll, lHmod. pHGH: 56 per eent. of
the added nitrogon of cyanamide, 50 per cent. of that of
mustard cakes, amd 375 per conf. of that of ammonium
sulphate was nitrified in eight weeks,

As the nitrification of caleiun vyanamide is often long delaved or
uon-existent when quantities lazge enough to add 30 mgms. of nitregen
to 100 yms. soil are taken, the change: taking pluce in the early stages
were studied in soventeen seils {frow different parts of India.

Fivery twenty-four hours for three duys, and at shorber intervals
with some soils, the production of ures sml ummonia, the disappearance
or persigtence of the cyunamide form of mitrogen, and the hydrogen-ion
concentrabion of the seil were rdetermined. The results showed that
in soils of pH 7-0 or move, no urea was produced and in these soils
eyananude persisted for the three davs and even after many weeks
incubatien did vot nitrify, Tn the soils of pII50- -8 there was prochie-
tion of urea, disappearance of the cyanapnde form ol nitrogen, and,
oxceph in one soil from Dacea, nitrilieation hogan atter imoubation for u
varymy number of wecks,

Alkali salts und mitrification. Further results wore obtained during
the year. In Kulol soil the addition of (-73 per ceut, of sodium carbumnate
delayed the nitrification of ammonium sulphate and aupprossed that of
mustard vake. In Chinsurah seil 1 per cent, sodiunt carhonate failed to
prevent the nitrification of mustard cake. The maximum amouns of
nitrate found was 24 mgms. per 100 ams. soil in which 0-2 per cent.
sodium carbonate was udded ; when 1 per cent. was added the amouut
of nitrate found el to 12-9 mgms.  1n Jorbat soils nitrification of hoth
mustard enke and ammonium sulphate was stimulated by additions of
sodium curbopate wp to (-2 per ceut., but adversely affected by higher
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conuentrations. Nitrification in these soils was depressed by 0-2 per
cent, zodium sulphate,

I Pusa soil (-2 per vent. sodium sulphate had no influence on nitri-
fication. -5 per cent. choecked nitrification for four weeks, after whick
time it proceeded normally,  0-1 per cent. of sodium chloride did not
sffoct the nitrification of ammonium sufphate but retarded that of
mustard cake. Increasing doses of aodium echloride hindercd nitrifica-
tion, till 1 per cent. checked it for ten weeks, after which it proceeded
alowly,

Celfulose fermentution,  In Tacent publication it hag been stated that
certain orgunisms decompoese cellulose when nitrogen is supplied in the
formm of ammonmm sulphate.  The erllnlese terrenters Isolatod at Pusa
enn aat only when peptone is the source of nitrogen.

Other Bivlogical Studies.  Chemical analysis of Jorhat sois pointed
te o defisiency in lime apd phosphoric ackl.  Addition of cither of these
wtimulafed the production of earhon dioxide (rom organic matter, bt
phosphate alone did vot Improve nitrification. When lime had been
added, the phosphate then inerensed both the rate wnd wmount of nitri-
figatiomt.  Sulphur was exidised in the sol o the amount of 34 mgms.
of 100 mgms. added to LG gms, soil, after four weeks,

Nitrification in soils from ithe Turnab Farm, Peshawar. was very
active and carried on at a rate unsurpassed by that in any other soil
we Liave examined.

IV. Dainy BacTERIOLOGY.

The avernge plate counts of the bacterial content of the mill supply,
are given below, with those of the previous year for compmrizon.

AVERMIR COUNT R . . STy
TEL o UQll OTRTE 1E25-A0
Month. [
Tiaya Duye Iiays
142524 1920-30 | procent dn | abeent in | alacit *n
10100 o, [ 30200 e 1 ce.
July . 17,80 18,800 2 13 £
NI 22850 13,400 5 7 1
deqtarter 22,160 17,140 i 11 &
ot oliex . 17, Hr Il ,40 L] [
Neweraber 12, bUL £, 200 1 i1 11
Decrmber . 12 {HH) 5,500 10 10
Junanry . . . 41,400 LRI 15 16
Frbruary B,000 5,700 h13 11
Mureh . . & 00 12 800 ] 11 -
Apriv . . . 15,450 40, (HH o 1
May . 10,E00 al,200 a 14
June - 24,00} 5,70 1 15 1
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The counts were generally lower than these of the previous year,
but there was & marked rise in the months of April and Mny.

In April the dairy was short of hands owibg to a severe chelera
epidemic in the district, but when in May the full staff was present and
the counts wens even ligher, the matter called for investigation. 'The
utensils were found te be above soaspicion, and the increased counts
were finally attributed to the time that elapsed between milking and
distribution, and the provailing high temperatnres. Referance o the
literature of the subjeet and provious results obtained at Pusa did not
indicate that there should be any great multipheation of bacteris in
2% hours at 37° C., but in a repetition of the exporiment, milk giving
an initisl plate count of 8,200 colonics per o, pave counts of 99,600
after 11 hours and 85,000 after 23 hours at 27° C. In the month of
June, distribution began scon sfter milking, so that milk was not an
hour old wher supplied to the consumer. This, combined with the
extrs carte given to cleanliness, tesulted in record low counts for the
month of June: also, contrary to the expericnce of provious years,
there was no rise in the rounts on the break of the monsoon.

Plate connts were muade from the middle milk of sixty Montgomery
cows during the vear. With six oows the average count of several
samples wag over 10,000 colaniex per ce. Four of the six had given
high counts in the previous vears.

Investigation of the types of colon baeilli present in milk wore carried
on throughout the vear. 1t was found that types giviag psitive Methyl
Red and negative Voges-Proskauner reactions predominsted except
during the rainy season, wlen the Acrogenes type, giving a positive
Vogos-Proskauer and acgative Methyl Rod reastion wore the more numer-
ous, Whenever there was a heavy fall of rain in the dryer season of the
venr, this latter type appeared, and might predominate for » day or
twa.

Sterilization of ek, Difficulty has often becen found in sterilizing
milk for use as a laboratory maodivim, especiatly in the hot weather.
The text book method of infermittont sterilization for 30 minutes on
three suceessive days fails regularly, owing to curdling of the milk
hetween the tirst and secand hoatings. A mothod has been developed,
requiring four heatings, whicl hus overcome the difficulty. The milk
after heating is corled o check the germination of aurviving spores,
and held up at 37°C. for { hours to allow these spores to germirate,
before subjecting them to the next Leating,

V. Disivrectior Exerrovexts wiTn B, C, ayn BrLeacnixe
PownEr.
GQermicidal efficiency of K. €. and Bleaching Powder Solution. Further
experiments on the germicidal eficiency of 1. C. showed that this could
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he mueh improved by the addition of u little acid to the dilution water.
The solution censisting of 200 co. E. C. (2 per cent.) in 100 litres of water
cuntaining 3-5 grams of citric acid eansed almost complete destruction of
spotes of such bactevia us B, subtilis, B. mesentericus, efc,, in 30 minutes,
When the acid was omilted the spores survived 80 minutes contaet.

Bleaching powder solution contaaning 2-5 per cont. available chlorine
wak tested for its germicida] efficicney on bacterial spores; this was
fouud to be equal t2 that of E, C.

Stllacorm feeding,  Experiments on feeding silkworms with mulberry
leaves smepred with the organsms of museardice, Hachevie, and pebrine,
and treated with 1B C. in various dhilutions, showed that a diludion of
Tin 200 was effoctive in cheskng the mortaliky rising [rom the infestion.

Ag bleaching powder is now clieap aned the cost of a solution con-
Luining 25 per vent. availabie chlorine is much less than that of B. C.
of whout the same strenglh, wul our experiments have shown that it
15 as effisient as B, . for desteoyviny bactena] spores, the substitnlion
of Meaching powder for 15, C.in the disinfectone of alllr housey hus heen
revommendded.  The cheapness of the golution now recommended, +iz,
blewching powder solution contaming abont 25 per went. availhle
chlotine diduted 200 times with water contalning one ounoe otriv acid
per 160 pallons, whoen compared with the cost of the formalin and even
the E. G solutions previously emploved, will result in a considerable
gaving in the coxt of disfeatson of sill nurserivs and rearing liouses.

Stability of Bleaching Powder solution apd E. C. A comparison was
nade of the stability of solutions of Bleaching Powder, Bleaching Powder
in 20 per cent. brine, and L. C.

The table below shows the gradoal loss of chlorine.

STRENOTH OF MOLUTIONS, PER CRNT.
AVAILABLE CHLCRINE.
Date,
Bleach in

Bleach. Brine. E. C,
March 27 . 259 221 204
April 20 . . 235 200 202
May 26 . . . 2-38 196 1-59
June 23 . . 222 1-81 1.8

Bleaching powder kept in stoppered bottles deteriorated in chlotine
content from 31-8 per vent. to 22— 24 per cent. between March 25th and
June 2ird. The bulk kept in the open drum fel! from 51-8 per cent.
on March 25th to 255 per cent. on May 25th, 20-3 per cent. on June
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6th and 131 per cent. on June 23rd. The great fall in June is partly
due to the absorption of atmespheric moisture and weighing of the wet
sumple.

In estublishments suvh as dairies, suguT factorics, ebe., where dis-
infectants ato or may he used jn lurge quantities, the choapaess of bleach-
ing powder should cneourage its emplovment a3 4 substitute for more
expensive disinfeetunty. and also whoere, on aceount of eost, disinfecting
agents have not hitherto been employed.

VI Sinace.

Snparcane tops wera sucvessfully eonverted imdo silage. DBesudes
the lnboratory preparation in jars, a small pit of cune-top silage was
prepaced.  The guality of the siluge was improved In she addidion of
wrter to bring the moistuce content up to T8-80 per cent,  Aftor sixteen
days the pH wus 4:0 and the botal seidity, o the weight ol dry matter,
Lad rigen from 1-65 to &8 purcent., and alter two and o half meuths
to L3 per cent,

Berseorn silage was readily ewten by cattle, but ack! development
was very weak ; in 74 weeks the pll was 50 and totul aeidity only
3496 per cent. A wnixture of berseem and oab straw appoared to g a
hetter preduct, but further experiments will be neeegsary to Al a
suitable and rewcily available produet, low in nitrogen content, with
which to mix the berseem,

VII. AceTie FERMENTATION.

The country method of vinoger production from sugarcane juice
in the Punjab was studied by Mr, () 8, Ram Ayyer. The method is
erude and no precantions are taken in connection with the cleandiness
and purity of the culture, Bamples of the product tested raroly contained
more than 4 per cent, ncetie acid, A pure culture of the vinegar bacteria,
isolated from the vrude product, produced seven per vent. of acefic acid
in cane juice previously fermented with o pure culbure yeast.

Cashew juice may be fermonted to produce vinegar containing 4
por cont. acofic acid, The juice contains an aerid mgredient which
spoils the fluvonr of the vinegar. The acridity is greatly reduced by the
uddition of 028 per cent. common suls.

Waste molasses can be mixed with cashew [uice, wnd with the in
vreased sugar coutent a vinegar containing 7 per cent. to 8 per cent.
acefic acid has been produced.

VII, PrysERVATION OF VEGETAMLES.

Experiments on the proservative value of spices nsed iv the prepara-
tion of mango and other pickles were cartied out ahd the results published.
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Further experiments on the preparation of Sauerkraut showed that
this can easily be done on the dotnestic svale,  Tho method was extended
to cauliflower, and the heads, broken into small stalks, as for pickling,
were well preserved by salting, using 2% per cent. of salt. After two
or three wooks fermentation, the addition of certuin spices, alone or in
combination with musturd oil, made a product pleasing to the Tndian
palate. Without the preliminary fermentation o satisfactory product
could nut be obtained. Certain lactobacilli were responsible for the
ferumentation.

1X, Poramo STORAGE,

Lxperimonts on  potato storage were continued., Charcoal and
cinders were the bost materials tried ; seed potatoos that had been
stored in chareonl gave a higher wield than these stored in other sub-

stances,

X, PravT IMSEASES.

Muaize, A atem-rot of maize was very common in villages yound
Pusa and was alsa found op the Pusa Iarm. A deseription of the
disease has heen published.

Hibisens eseulentus (Bhindi, Lady’s Finger). Nodulation and defor-
mity of the root of this plant were caused by an attack of cel-worms,

Tobacen.  Iiseused tobacee plants from Berhampore showed symp-
toms of mosaie.  They were received too late in the season for suecessful
inogulation experimonts.

Potain,  Bamples of two consignments of potatoes that had deteriorated
in teansit by rall, were cxamined. One sample was affecied by dry
rot cansed by fungal attack, the other by a bacterial wet rot.

Citrus Canker. Thin disease was found to be widespread in the
Benares and Aliahalad districts both on young rursery plants and an

well grown trees,

X[ Procramye or WoRk ror 1930-31,

List of Subjects.
1. Conservation of seil nitrogen.
2. Nifrification studies.
3. Ructeriology of silage.
4. Dairy Bacteriology.
5. Utilisation of K. . and Bleaching Powder.
6. Bacteriul Diseases of plants.
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XI1I, PupLications.

Hari Har Prasap AND  Preservative value of spices in pickling

Josur, N. V. raw fruits, Adgri. Jowr. of India, Vol,
KXILV, Part VI, November 1920,
Hart Har Prasan . . A Bacterial Ret Stulk of Majze,  Agri.

Jowr, of Indig, Vol. XXV, Part 1,
January 1930,
Josni. N. V. axn Pyry, A, The Influence owf  EKxchanpeable iona in
N. goil Collotds on Buactenial activity and
Plant growth,  Mem. Dept. Agre. Tndia,
Buaet. Ser. ¥ol. 11, No. 4, 1930,
Taw Avear, C. 8. . . A comparative study of the germicidal
viliciency of 1. C. and Hormalin on
Bacterial Spores.  Agri. Jour, of Dudia,
Vol, XXV, Part I, Jasuary 193,
Vvas, NL 1D, . . - A method of increasing the manurial value
of Bona Phosphate.  fmp, Fast. of Agri.
Res. Pusa, Bulletin No. 204, 1930,
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REPORT OF THE IMPERIAL MYCOLOGIST.

(M. Mrrra, M.8c., Pe.D., D.IC., F.L8.).

1. CHARGE AND KSTABLISHMENT.

Mr. J. F. Dastur officiated as Imperial Mycologist up to 5th October
1929, when he reverted to his original post in the Central Provinces a8
CGovernment Mycologist. Dr. W. McRae held charge of the section
from 6th October 1929 to 19th Februury 1930, when he proceeded on ten
months’ leave and . M. Mitra was placed in charge of the section in
addition to his own duties. Dr, W. McRac was appointed Joint Director
from 6th October 1929 in addition to his own duties as Imperial Myco-
logist. Mr, L. 8, Snbramaniam officiated as Firat Assistant up to 27th
SBeptember 19249, when Dr. M. Mitra, the permanent First Assistant re-
turned from Lngland after compieting his training there, The post of
Becond Imperial Mycologist was still held in abeyance.

Il. TrAaNING.

Mr. T. R. Mehta, B.8e., worked in the section as a post graduate
student up to the end of October 1930, when he was transferred to the
section of the Imperial Economie Botanist [or further training. Mr.
P. B. Mehta, B.8e., continued his post graduate training during the year.
Messrs, R, N. Mathur, M.8c., and U, B. Singh, M.8e., were admitted for
post graduate study in November 1429, Mr. Khanna, a student of the
Agricultural section, worked in the seetion on the sugarcane erop from the
middle of February 1930,  Four studenis from the Tmperial Institute of
Animal Hushandry and Dairying, Bangalore, regeived a short course on
discases of fodder crops during March 19%0, Dr. K. D, Bagchi, Forest
Mycologist, Dehra Dun, worked in the section in April in connection
with his study on pino rusta.

II1. Duseaska or Praxts.

1. Rahar (Cojanus indicus). (1) Wilt of Rakor (Fuserivm voasinfec-
fwm Atk.).  This investigation, which has for it object the isolation of a
type of radar which will be resistant to wilt isedse, was continued in
eolluboration with the Tmperial Reonomic Botanist and eonsiderable
success has been wchieved in that line. Tn the permapent manutial
plots, B series, WR type which in 1928-2% crop appeared to possess a
higher degree of resistance than any other type, was tried during the year,
The results obtained were encouraging and a comparison of figures of
wilted plants and the percentage of wilt with those of last seven seasons
in which ordinary seed was sown as shown in the table below will point
to the degree of resistance to wilt shown by type WR.
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From the table it will be noticed that the highest death took place
in plot IV in which it ia 16 per cent. and in plot XVI in which it is 1-0
per cent, But these figures are far Ioss when compared with the average
figures of last seven seasons, wiz., 342 and 285 per cent, respectively.

A general survey of the wilt was carried out in the cultivators’ plots
in the vicinity of Pusa with a view to find out the percentage of wilt in
those plots where local seed is sown and also to eliminate any possibility
of doubt regarding the percentage ol wilt which may have been generally
less during the year in the disteict.  The result of this survey showed that
the disease was in general conlormity with that of the previous years.
The following figures give an idea of the disease in the varions localities
where it was surveyed,

Number of wilted plants in the cultivators’ plols in the vieindly of Pusa.

Total Pereent-
Localhty Ne. of Nw:,mrﬁr agn of
plants wilt
Rabamsetpore . . . . . . 2,149 196 g1
Muktapuor . . . . . . 2,085 268 129
TDieadpora . . . . . . 1,750 530 3h0
Jatmalpore . . . . . . a.290 350 14-8
Nawahgunj . . . . - . 4449 1,059 23-8
Bowarsh-Kothi . . . - B §,832 1,088 12:3
Malinagar . . . . . . 3,014 472 156
f(a) N . . . 004 304 320
Samastipore Road-
Lo 1,074 126 11-7
Dholi village . N - . . . 5,088 a4 9-4
{average)
TOTAL . 82,703 4,938 15-1

In the B block of the Punjab Experimental area it was decided during
1926-27 to stop growing rahar for two seasone and to test the land during
the third year in order to see whether the disease had survived. All the
eight plots were sown with the treated rehar sceds of susceptible type
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The number of wilted plants and percentage of wilt is given below—

Number Percent-
Plot of wilted nge of
plants wilt
1B, . . . . . . . . 433 34
2, . . . . . . . . 47 444
3B. . . . . . . . . ] e
4B, . . . . . . . N 1,169 4 38
3B . . . . . . . . . 45 30
8B . . . . . . . . . 184 144
7B. - - . . . . . . 3G 67-9
88 . . . . . . . - . 1,184 04 4

From the above figures it appears that the fungns is still alive in the
s0il and a mere two year rotation ig not suficient to get a healthy crop.

Tn an artificially infected plot which has retsined its high degree of
infection for several years, three types of rakar T, Tyyy and WR isolated
in the Botanical Seetion were sown. Ay reported previously, T, was
highly susceptible and T,y, was like WR & resistant variety, All the
83 plants of T, 161 out of 168 of T,,, and 410 out of 416 of WR died of
wilt. R:J.r has been growing on this piece of land for the lust seven
years and all these years artifieial infeetion of the soil has been continued
with the result that the land haz become redar sick and so no satisfactory
result has been obtained. A similar resnlt has been obtained i the
Botanieal area plot where the resistance trial has been geoing on
for the last four scasons. Here 226 plants out of 228 of T\, 308
out of 683 of Ty, and 411 out of 566 of WR have died of wilt. The
high death rate of WR here also is due to the soil heing sick
of continuous reher growing., The surviving plants in these plots pro-
duced normal pods and seed but a microscopic examination of the vascular
aystem showed the presence of the wilt fungus in most of the plants.

An experiment to test the resisting power of 4, has been started in
the three pairs of plots in I} Block of the Punjaby Experimental area.
These plots were infected previously with wilt fungus and had no rehar
last year. A row of A, plants alternates with a row of 1| which is a
highly susceptible type.

Last year an experiment was carried out to find out the effect of super-
phosphate on the root development of rahar plants and the results
obtained were that in the first two layers containing superphosphate the
larger roots were more numerous and the branching rootlets were still
more numerous whereas in the lowest layer the difference was nob parti-
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cularly marked. This experiment was repeated and Iast years’ results
were confirmed.

(i) Rhizoctonin solani Kuhn has also heen found to cause wilt of
rahar to a smull extent. The fungus was isolated and an inoculation
experiment gave about 80 per cent. positive results. This wilt is rare.

(iii) Another disease of rakar was noticed which causes sterility.
No fungus has been found in the plant tissue. Hxperiments will be
carrtied out this year to nee whether it is a wirns disease.

{iv) Leaf-spot disense caused by a species of Cercospora. A sbudy of
the Ieaf spot disense of ruhar eaused by Cercosporn was started. A large
nunther of iolutions were made from materinls collected at Pusa and at
Allahabad.  The Pusa strain differed markedly from that obtained from
Allahabad.  The morphology of these two strains was studied in detail.
Both these strains were regarded by Mr. 8. F. Ashby of the Tmperial
Bureau of Mycology as two different species which are not identical with
Cercospovn tustabilic Rangel or Vellosielle eajant (TTenn) Rangel (Ceveos-
pore cayeny Henn) previously tecorded on this host by P, Henning and
Rangel. A study of these strains was made on a number of arfificial
cultural media of varying constitnents under various physiological con-
ditions sieh as humidity, temperatore, ight and darkness, aeration and
also a detailed study of the two speeies with regard to H-lon concentra-
tion.  Cercosporas [rom other pulses are being isolated with a view to
determine whether the two species under study are identical with any of
the gpecies isolated from other pulses.

(2) Sugnreane, Mosaic disease. In addition to the varietics mention-
edl in the previous reports, Co. 313 was found infected in Pusa during the
vear under report, The inlection was, however, limited as only. one
clump was found to have been affected.  The Cane Breeding Station at
Coimbatore and the Dairy Farm at Karnal, remained frec from
discasc,  No report was received from any of the provinces about the
appearance of the disense on new varieties.

The extent of mossic disense on the farm ab Pusa was very small,
The crop in the Farm was rogued out during May and June 1930, the
total area under sugareane being about 40 acren,  Thirty one varieties
were grown on a field seale and only the following had the discase while
the rest were free.

Variety, Avea. Porevnioge.
Cozw0 . . . .. ] 130 acres 005
Co. 213 . . . . . . 7 - 13
Co. 209 . . . . . . and k]
Co. 313 . . . . . . 0-31 ., 02
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The original Co. 213 which was also sown last year and gave 0-3 per
cent. of disease is free from mosaie this year. The setta of Co. 213 shown
above were brought from oufside without previous examination for
1nosaie.

In the nursery twenty varieties were grown and all were free from the
disease except Co. 281 which had eight cases of musaic and these were
Temoved,

Infection experiments. The disease has been transmitted from Co, 213
to Co. 240 and Co. 290 and from Co. 240 to Ca. 213,

Mosaic tnfection.

¥ooof o nf shools Incuba-
J—— shits showng Iate, tion
inpeulated I Periods,
| .
f ava
Ca, 213 te (o, 240 . . 4 2 14.4.540 25
Ca, 213 to Co, 200 . ol £} 2 [EI % { R 24
Co. 240 to Co. 213 . . 1! i 144230 ‘ 2%
|

Favieial test,  The following varicties were teated for their lighility
to tosaic diseage -~

Co. 205, Co. 210, Co. 213, Co, 214, Co. 219, Ca. 223, Co, 237, Cn, 243,
Co. 244, (o, 248, Co. 275, Co. 281, Cu. 285, (o, 287, Co, 280, Co. 3010, Co,
301, Co. 302, Co. 303, Kathe, Suretha, Chunner, Uba and Hewga,  For
the test, the infected material of Uo. 205 was nsed.  All the cane varielies
mentioned above were planted in rows with a row of Co. 208 {mosaie)
interstripped.  Thus there way u healthy row of one of the above variriies
alternating with a row of Co. 205 mosaic.  There was no spresd of the
discase from Co. 205 to any of the above healthy vurieties exeept (o, 209
of which five clumps became affected and Co. 303 of which one bueame
discased ; as soon as this was discovered. the dizeased clumps were rogued
out and the crop allowed to ratvon with a view to observe whether there
was natural infection or whether the disease come in through the nse of
infected setts. No infection has since been noticed wmd it is apparent
that the infection did not spread from Co. 205 (mosaic) but might have
been carried from the original selts.

Tonnage expervment,  An acre of Co. 213 planted with setts taken from
cancs whose leaves had mosaic symptoms was grown alongside an aere
of Co. 213 from setts selected from cane with no mosaie symptoms.
Under identical conditiona a 2/5ih acre of mosaic alfeeted Co. 205 and a
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2i5th acre of healthy Co. 205 were grown alongside, The total yield in
both these experiments was as follows 1 —

R Hyalthy. Digeancd.
Co. 213 . . . . . . G2A-A8 monls G14-30 nunnds
Co. 205 . . . . . . 210-20n " 213%-30 "

While Co. 215 shows o deerease due to the disease, the reverse is the
case with Co. 203, The difference in vield iz, however, negligible and this
vear's results eonfirm those of last year.that thers i3 no indication as to
the harmful effect of mosaic disease on the yield under the elimatic condi-
tions prevailing in Pusa.

The juiee of both healthy and disensed canes was analysed bat no
significant difference io the sucrose content of the two was observed or
detected.

Top rab disense.  Very fow cases of this disense were noticed during
the year, A lurge number of inoculation experiments were carried out
with two struins of Fuserium isolated from discased plants but no sucecss-
ful rosults were obtained. Further isclations aud inoculation experi-
ments are in progress to debermine the patasitic organism causing the
tlisease.

Doy widldew of sugarcane. A case of Downy mildew caused by a
Selerospora was observed on a shoot of Co. 316, This ix the first record
of its acenrrence in India and so far only the conidial stage has come to
notice. The infeeted leaves have o mottled appearance Tike mosaie.
The spots are small, very close to one another and running betseen the
veins, A similar diseage has hoen recorded from Australia, Fiji, Philip-
pines and Java and is known as Sclerospora secchari.  In the present case
the leaf-sheaths ate not spotted nor have the leaves anv reddish spot
as haa been deseribed in the above wentioned species.  Conidiophores
grire singly or in clusters of 2-4 from stromatic mass, bulbous at the hase,
branched 2-4 times at the tip with broad conlcal sterigmata and have
septa up to three and in measnrement 132-264 % 16-5-27-5.4, the average
being 186 x 224, The sterigmata are 4-4-27-5u in measurement. Conidia
are elliptical or ohlong with & small papilla at the proximal end and
22-45-1 x 16:5-46-11, in diameter, the average being 34 x 200.

The fungns is under stady and further observations are being made
to determine its identity. So far it cannot be definitely said whether it is
8. saeckart though 1t resembles that disease to a great extent.

{3) Piper betel. Ar in last year, the wilt appeared in all the experi-
mentul plots at Chinsurah. There was no disease from October to April
but it wes considerable during the monscon. The percentage of infection
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wad, however, much less than what it was last year. At Chinsurah
out of seventy-seven wilted plants two died of inscct attack, sixty-two
died of Rhizoclonto solani, twelve from Sclerotium Rolfsit and only oue
from Phytophthors ; thus this yvear also the largest number of deaths took
place from Rhizoctonie. At Banhoogly, Santragachi and Bira, the eflicacy
of spraying with Bordeaux Mixture wag established and the enitivators
are well impressed with the results produced In  experimental
plota.  Some of them have purchased sprayers and ave very keen on
spraying.

Infection exporiments were tried with the Bengal, Madras aud the
Malayan steains of Phytophithore on Dhaldhoge varicty of betel-vine.
Thirty planta in all in u group of ten each were inoculated with cach of the
three straing ; of these seven with the Bengal stram, font with the Madras
strain and one with the Malavan strain took infection. A different strain
of Rhizoctonte has been isoluted from disensed betel-vine at Chinsurah,

(4) Cinchona. A lurge number of disensed specimens of Cinchona
was received from the Covernment Cinchona DMantation st Munsong.
8pecirs of Diplodue, Fuservum, Vertieallivm, Neetrin and Bobrpliplodia
were irolated. Inoculation cxperiments with some of thes: organisms
have so far given negative results. Inoculstion experiments with all
these fungi have been repcated ab Munsong on young einchona plants,
The seedling disease at Munsong was again under investigniion during
the year and a species of Fusariim han been isoluted from infected roots
oand also from the collar region. The bleeding disease reported last year
was alse under investigation and attempts are being made to jsolate a
fungus, the hyphae of which are present in the diseased tissues.

(6) Grram, The leaf blight fungus Muystrosporium sp. reported pre-
viously was very prominent in the Dotanical area of this Institute, out
of ninety-three types of gram grown only five having been found to be
frec from the disesac. Infected spots were noticed on the stem, petiole
and seed cont fn addition to those on leaves and defoliation was very
common. A survey ol the disease showed that sa far it is only found at
Pusa, there being no trace of it at Coimbatore, Lyallpur and Sabour.
The temperature relationship of this fungus was studied and it was observ-
ed that the fungus grew best between 18-25° C., the optimum being at
22° C, The colour of the mycelium grows lighter at 287 C. and at above
31° C. there is no sporulation.  The fungus tolerates a wide range of acid
media, being able to grow at 3-7-8 pH, the maximum growth being at
7-2 pH and it renders the acid medium alkaline. The germination of
seed 1s not affected ; the apores are slso killed if seeds are treated with a
0-5 per cent. formalin solution.

Wilt. All the strains of Fuseriwm izsolated from wilted plants gave
negative results though the infection experiment was repeated several
times. During the year a new strain of Fusarivm was isolated.
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Rbdzoclonie solani was isolated from about twonty-five varieties of
gram. It attacks the plant at an early stage of its growth, Inocculation
experiments carried out proved its parasitic nature on this hoat.

{6) Potato rot. In addition to wet vot and Fusariion tot, Rhizeclonia
batuticals (Taub) Butl. was isolated from rotting potatoes. Preliminary
experiments showed that the fungus cansed rot only bhetween 33° (.-
38° C. while at teraperatures below 33° C. it wns not parasitie. Straing
of R. butaticoln from gram and sesaimum were also able to infect potato.

(7) Maize cobrot. A good deal of rot takes place in maize coby stored
in 'usa. On examination the fungus fowd responsible for the damage
proverd to he Botrydiplodia theobroiine Pat. Tn the carlier stages the
kernel develops a few pyenidia and the number gradually incresses till
the grain content is completely replaced by a biack apore mass, The
spores are 17:5-25-5 x 10-13-5re in dismeter, the average beng 2127 12:1
g The fungus wae studied In detail on a large number of cultural media
under varions physiologieal conditions. The range of H-ion coneentration
tolerated by this fungus varies from 29 to 7-6 and the optimum iz at about
7-1. The fungus grows best under a humid atmosphere of 70:4 per cent.
though the range of humidity tolerated by it iy 47-92-3 per cent.  Ultra
violet racdistion checks the growth but shght exposure to it enconrages
pyenidial formation and spore germination in inhibited. Bimilarly X -
rays check the growth but slight exposure to these rays stimulate spore
germination. Light a3 in other pyenidia forming fungi influenees forma-
tion of pyeniclia. A study of the temperature relationship shows 31° C.
to be the optbmum for its growth. During the course of Lhis atudy a
saltant was isolated which is characteristic in produeing 2 brown pigment
in the medinm, Tf, however, differs from its parent in heing sterile.
A further physiclogieal sbudy of the fungus is tn progress,

(B) Bunt onwheat. Tilletic indice n. sp.  Speciniens of diseased seeds
of two hybrid wheats were coilectedl at Karnal, Punjab. These wheats
were both from a eross between Federation and Pusa 52 and had been
bred in the Botanical Section at Pusn and sent to Karnal for trial under
Punjab conditions. An examination showed the presence of a species of
Tilletic which appeared to differ from 7. #rities {Caries) and T. leewis
{foctens) which have been previeusly recorded on wheat. This diagnoesis
was confirmed at the Imperial Bureaw of Mycology and the name Tifletia
#ndrea has been proposed for the new smut. The kernels are partially
affected and not swollen. The embryo tissue i3 destroyed and in many
cases only this area covers the place of attachment, of the grain infected.
In some cages the infection spreads to the tissues along the groove but the
endosperm material lying along the smooth side of the grain is uninfected ;
thus the fungus s more highly differential than T. tritiei and T. loevis
which leave only the glumes and cpidermal tissues of the kemcls un-
affected. The spores are rounded or oval 1840y in diameter. The
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proliferations of the wall are reticulate. A detailed study of the fungus
i in progress.  Attempts to make the spores germinete have so far failed.
This smut will, however, receive further attention next season,

(9) Helminthosporiose. Wheat.  In addition to Helmmthosporam sutfi-
vum P K. & T, which causes leaf spot, and fool and root rot diseases of
wheat, a study of the various isolations made from different lucalities hang
revealed the presence of the following species. A spevies was lsolated from
specimens ol wheat witacked with foot-rot disease in Poona, The
paresitic nalure of the organism was proved and a detailed study i cul-
ture under standard conditions showed it to be different from /. satrvtim
or any vther known speeles on wheat or any other grass and therefore a
new name was proposed, vez., M. vreolor n. sp, Another spectes of £l
minthosporinm was isolated from discased specimens of wheat received
from the Central Provinees.  The fungus showing the closest resemblanvce
to it is H, koledes Drech. on Distickfis spreatn but the spores of the Inclian
strain are shorter, broader and slightly Jess septate. A detailed study
ghowed that though it may not be identical with I7. hefodes it {8, however,
very closely allied fo it.  Flence the name /. kalodes Drech. var. friied
nov. var, has heen given.  In addition to the two new species of Flol-
minthosporivm on wheat mentioned abave another species has been found
to be very common in Pusa.  The spots formed are very mueh like those of
H. sativim but on microseopic examination it is fonnd that the fungus is
quite difierent from the latter and resembles F. tritici-repentis Dicd,
known to oceur on Agropyran repens and A, semicostatunt and also
resembles If. fritict wnlgaris deseribed by Nisikedo on wheat in Japan.
A closer study shows that it Is more ke . treticd repentis Died. with which
it agrees in shape of conidin and other detailed charaeters,

Thus the following species of Helminthosporium occur on wheat
India :—F. sotivum P. K. & B., M. vicolor Mitra, H. halodes Drech, var
tritict Mitra, and H. tritict repentic Died,

Barley. A cultural study of H. satseune on wheat and barley showed
that the barley strain is different from that of wheat in {orming less acrial
growth, in its darker colour and more spore formation. A sinedy of the
paltants of these two strains from wheat and barley has established that
the barley strain is capable of giving rise to saltants of the wheat strain
t¥pe and wiee verse. A lurge number of saltanis from these two parent
straing revealed that they possessed varying powers of infection. Some
are more vigorous than the parent. strains, while othes are Jess so.

Paniciem frumentorenm, A detailed examinafion of a species of
Helminthosporiun: on this host proved it to he different from any of those
previously recorded on various species of Puwicnm amd other grasses and
8o the name J. frumentacet n. sp. has been given,

Rice, Helminthosporium Oryzae on vice consists of u number of strains.
The saltants isolated from this fungus contain several straing, some with
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ghorter and others with longer spores.  For example, in one long-spored
strain, the average Jongth is 1231, average width 21y , and the average
degree of veptation is %, while in one amall apored strain it is 63y, 144
and B respeetively. The discrepancics as exist in the description of
H. Oryzae as given by various authors ean be set down readily to the effect
of environmental conditions or to the existence of a mumber of straina
within the species,

Hugarcune,  An extensive study of I, saechart Butl, shows that the
original descriplion of the Indisn strain of this fungua requires some re-
vision cepecially with regard to spore size.  Like other upecies, this species
alsn consisty of several strains, some with shorter and others with larger
gpores.  [n size the conidin in culture range from  30-112 < 11-5-18-Hp
{average 68:3x 1530} and are 3-11 septate {average 6-9}). The average
size of une sultant was foand to be 811 in length, 164 in width and 84
geptation. H. suechnre But], and its saltants cover a range of variation
sufficiently great to include, as far as spore size is concerned, all the forms
of Helminthosporivm cansing * eye spot 7 disease of sugarcanc.

Jowar.  (Sorghum vidgare). In addition to . furciwsn Pass, which
has been recorded on this host, u species which was recently found identi-
cal to H. Maydis Nistkado et Mivake was reeorded from the Punjab.

Ginger. A cultural study of the species known to ocour on this host
in Pusa showed it to be a strain of H. Maydic Nisikndo ot Miyake.

Elensime.  The following speries of Helminthosporivm on various
gpecies of Eleusine have been found : —#, nodulosum (Berk and Curt)
8uce, on B, coracana anl E. argyptince, I, leucostylum Drech, on E. cora-
cana, H. tetramere McKinney on E. egyptioee and H. sp. on K. indiea.
0f all the above apecies . rodulosum was found to be the most virulent
parasite, attacking all parts of the plant and in all stages of its growth.
11 noduloswm, aud . levcostylim were found to be seed-borne. The
diseased seedy shrivel up anld myeehium i3 found on glumes and palae,
The diseased seeds when sown always give rise to diseased seedlings which
under favourable conditions soon die and in case of surviving plants they
are found to be weak and stunted in growth. However, . lencostylum
was found to be a much weaker parasite than I, nedulosum. II. tetramera
a8 it has been named was originally recorded on wheat by McKinney and
thig is the first record of its oceurrence on Blewsing neqypticc.  All the
strains were studied in artificial eulture on & number of media and the
temperature-relationship was also determined. This study showed that
the optimum growth was bhetween 27-5° C.-30° (0, and maximum up te
38-5° (. The thermal death point in all cases was 59-60° C, for ten seconds
cxposure, There i s good deal of variation in the size and septation of
gpore and muck depends on the temperature and nature of media. They
tolerate a range of H-ion concentration varying from 2-9 to 8-0 and the
best growth isshown at 7:1 pH. Whatever the H-ion concentration of the
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medium may be, they are changed to pH. 2:8-3-0 after fifteen days growth,
1.2, 3 tendeney for the wmedia to become acid,

Cross inoculation experiments showed that H. noduloswit s capable
of infecting maize, Sefaria italicn and Pawdewm frumentacewss while 6 18
unable to attack wheat, oats and barley. A further study of these straing
ol Helminthosporiwm under various physinlogical conditions iy in progress.

General.  As in the last year an estimate of Helminthosporium on
wheat was made again this year in Puss according to Tehon's method,
Pusa 4 was found to be highly infeeted, having a percentage of infection
of 37-5 and in other varieties it ranged from 17-9 to 33, A record of it
was also made on a local variety prown in the vicinity of Pusa. At
Karnal 37 cultures of a cross between Pusa 52 and Federation were ex-
amined and the pereentage of leaf affected by the spota varied from 1-8-
139 on five cultures, while the rost were free from the discuse, while again
in 6 cultures of crosses between Pusa 4 and Federation only four cultures
had the disease ranging from 4-7 per cent. infection,

An estimate of Helminthosporium sativwn, on barley grown in the
Botanical Area, Pusa, was also made and the average pereeniage of leaf
aren affected ranged from 2-8-11-8 in differont varieties.

(10} Wheet rust. A survey of rust on all the varieties of wheat grown
in the Botanical Area was made again this year, The orange rust was
first observed about the thivd week of December and by Janunary it was
noticed on most of the varicties grown in Pusa.  The percentupe of leaf
gurface coverad by the rust postnles was measured according to the
method suggested by Tehon which was alse followed last vear and the
following resalts were obtained (—

Yariely. (range rust. | Yelluw rust.
Pura 4, N . . . . . . 43 0
Pusg 12, . . . . . . . 149 i
Pusa 52 . . . . . . . . o Al
Pusg, 111 . . . . . . . 45 u
Pusa 112 . . . . . . . f0 0
Pusa 113 . . . . . . . 1] T
Pusa 114 . . . . . . . FR) 0
Pusa 80-53 . ' . . . . . 6-7 o
Federntion . . . R . . . 0 0

Black rust appearcd as usual and in a fair amouat particularly in
Pusa 12,
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Al the whoeat cultures in the Botanical Area and the local varietics
in the vicinity of Pusa were examined for rust and the observations made
have been duly recorded for future reference.

A Karnal thirty-seven culbures of a ¢ross between Pusa 52 and Federa-
tion were grown and ont of these, twelve had yellow rust ranging from
1-8 to 21, twenty cultures had none or only traces of yellow and orange
rust and five were altogether free from rust.  Black rust was rare in these
crosses, Out of the [orty-four cultures of Puss 4 and Federation, twenty
wore free from rust and the rest had fraces of orange and black rusts while
there wag no trace of the yellow. The last observation made before
harvesting showed that all the ¢roases had traces of ruats snd none wore
free.

{11y fFibiscus Sabdariffa. A disease of this plant in which anxiliary
buds and side shoots are infected was noticed. In severe cases the
development of leaf is checked and the leaves drop off and ultimately
the plant dies. A species of Helminthosporium vory much like H, fetra-
mera McKinoey and alse derothecium lunotum Walkker were isolated.
An inoculation experiment to determine the organism responsible for the
disense is in progress.

1V, BYSTEMATIC WORK.

Dwring the yvear under review thirtv-two ealls were received from
different places to examine diseased crops and to give adviee, Besides
these, seventy-seven specimens of discaned betel-vine from places in
Bengal were examined. Sixty foreign specimens were added to the
herbrrmum, hesides a colleetion that was made by the staflf and also
presented by the Forest Myeologist, Dehra Dun.  Highty-five half named
specimens were sont to Prof. H. 8ydow, Germany, for {dentification
A large momber of speeimens were identified for the Forest Mycologist,
Dehra Dun. Professors of Botany in the Allahabad, Punjab, Caleutta and
Agra Universilies.  Thirby-nine specimens of Indian fungl were sent
abraad.  Thirteen cultures of varions [ongi on different hosts were
sent to the Imperial Bureau of Myeology. London and other specialiats
for ideniification.  Some of these have been identified and are mentioned
in the text. A speeies of Physoderme very much like P Zen Maydis
Bhow was obaerved on Ewellaena wmericann aivl a species of Synchytrinm
on Launca asplenifolia. These two were observed for the first time in
DPusn and probably have not been previowsly recorded on these hosts.

V. PROGRAMME OF WORK FOR 193031,

1. Boseavch work, New discases of Indian crops that come to the
aotee of the seetion will be investigated.  The following erop diseases
will receive speeial attention ;-

(a1} Discases of cercals.
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{6) Discases of sugarcane.
{¢) Discases of rafar.
{d) Diseases of betel-vine.
(¢) Discases of einchona.
{f) Diseases of gram,
2. Training.—Students and assistants will receive braining on the lnes
indicated in the prospectus.
3. Roudine work.—Advice and assistance as reguired will be given to
other departments and the general public.

VI—PuprivaTiors.
Mitra. M. . . . Phpopkthore  parasitice Dast,  causing
Dampiug Off 7 Disease of  Cotton
Heedlings and “ Fruit-rot ™' of Guava in
Indin.  Trans. Br. Mye. Soc., Vol. XIV,
Parts 11 and IV, pp. 249-54, 1929,

Mohendra, K. R., and Ou the Coltwral Behaviour of Spheeropsis
Mitra, M. s, Pl dun. Bot, Vol XLIV,
pp. H41-55, 1930,
Sydow, H., und McRao, W,  Hyphomyecles Indiac orientalis, Pars L
Annaley Do Cryplogumie Exotique, Tomo
II, Fase. 3-4. pp. 262-71, 1529,
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REPORT OF THFE IMPERIAL BNTOMOLOGIST.
(P, V. Tvaac, BA, DLC, M)

L ADMINTETRATION.

Me, T. Bainbrigge Fletcher was in charge of the Section until the
216t April 1930, when he proceeded on seven months’ leave and {assumed
charge,

Rai Bahaduer . 8. Misra returnerd from leave and joined duty on the
12th August 19928 till which date Bre. G. R, Dutt acted as First Assistant
in addition to hizs own duties.

IT. TrAINING.

Me, Karam Singh Lamba, M.Se., Post-graduate student, finished his
training on the 30th April 1930, He collaborated with Rai Bahadur
C. B. Misra in preparing a badleten on * The Cotton Aleyrodid 7 (Bemisia
gossypiperde, n. #p.) which wus published as Bulletm No. 196 of the
Agri. Res. Inst., Pusa. He also submitted & paper ou “ A Contribution
towards our Knowledge of the Aleyrodidae {White Tlies) of Indin ™
which has beou mecepted for publication as a Memoir, Entomological
Beries,

Mr. Biseshwar Dayal Gupta, M.Se., Post-graduate student, was
admitted on the 14th November 1929, for training,

Mr. K. R. Bontakay, B.8c., deputed by the Department of Agrionlture,
Central Provinees, fimished his training on the 25th August 1929,

Mr. N. K. Ganguli, a post-graduate student from the Panjah ni-
versity, worked in the laboratory on the identification of a colleetion of
moths from Bimla.

III. Ixsect PrsTs.

Sugarcane.—The bionomics of Aphis secchart, Zehnt., on sugarcans,
a3 well as the parasite of this insect were stwlied, From two years’
cbservations it is evident that maxinum parasitization js reached by the
middle of October. The Syrphid. Perasus sp., and the Coccinellid,
Seynnus sp., appeared in large numbera among colonies of the Cane
Aphid. @eoiea spatulate, Theo., appeared in large numbers on roots of
gugnarcane during November-December. The alute viviparous females
appeared by the beginning of January 1930 Lepidosaphes sp. and
Aspidiotus sp., which are under observation, appeared in isolated colonies
on ratoon canes, together with Psewdococeus sacchars, Zehnt., which was
heavily parasitized during October. The Jatter was specially bad on
ratoon canes, especially Co. 205 and Co. 210. Large numbers of
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Scirpophuge nivella, Fb., emerged from ratoon canes during April and
May and laid cgge profuscly on the newly plunted canes. Rus
from & count of a large series of ege masaes af various periods of
oviposition, it was seen that only a very small pereentage of borers
eptered the newly planted canes. By the end of June Emmalocera
depresselle and  DHatraca spp.,  especially  Dhatraes  venosala,
Wlk., were the predominant borers.  The bionomica of shese, and an in-
tensive study of their egg-parasites were under investigation. A series
of examinations with a view to ascertain the relative immnnity of Clo,
canes was made and it was found that Co. 205 was more susceptible than
others to the attack of the burers. A series of experiments was taid down
to test the efficacy of the treatment of retts by immersion in water at. ordi-
nary temperature bofore planting.  The Termites, which were  specilly
bad in the Sectional cane expetimental area, were kept in cheek by eharg-
ing the irrigation water with Crude 0il Emulsion at 8 1ha. per acre.  These,
together with the borers, were found to take a toll of 34-% per cent of the
total crop of sugarcane in the sectional experimental plots.  Bpecial
attention was given to observations of the parcesites of the cane White
Fly, Dialewrodes barodensis, Mask,, which was abundant on certain
varieties of Co. canes. 4 study was made of the alternative hosta of cane
borers, specially wild grasses like Seccharen sponfanewn, Dinperata
arundinrces and Seecharum arundingceuwn.

Rice.—An Aloyrodid not observed since 1907 again vecurred in some
numbers on rice in Pusa.  Rice Hispa was reported from Dackerganj in
East Bengal during April 1930 and, at the request of the Director of
Agriculture, an Assistant was sent to investigate and recommend preven-
tive mensnres.  Specimens of Leptocorisa waricornis, Fabr., were gent to
Dr. Kuwana of Japan for comparison with the Japanese species.

Cotfon.—Further observations on the purasitization of fewnsia
gossypiperdy, Misra and Lamba, were made thronghout the year, It wos
found that the parasitization loeally was very low. Fmpeasen sp.
appeared on broad leaved varieties of cottona at the heginning of the
season. Llarasites on Pseudococeus corymbatus, (reen, were reared for
despateh to Hgypt to Mr. I, Ballard, but as suitable arrongements could
not be made in time this work was kept in abeyance. Plulycdra
gossypiella, Saund., was again bred from seeds of Hibiscus abelmoschus.

Btudy of fruit pests was continued. Theretra clotho, Drury, on grape
vines and Indarbeln fetraonis, Moore, on Mangifera indica, Psidium
guyave, Bugenda jambolana  and Zizyphus jujuba were particularly
studied.  The latter insect proved to be very destructive to grafted
Zigyphus trecs planted for lac experiments, ~derocercops syngramma,
Meyr., did much injury to mango grafts in the vicinity of Pusa. Myzus
persieae, Bulz., suddenly appeared in large numbers in April on peach
and it was fesved that the entire peach crop would be affected

2
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adversely, but when the maximum day temperature rose it disappeared
a8 suddenly as it had appearcd. Fruit-pests collected by Rai Bahadur
C. 8. Misra in Quetfa, Baluchistan, were sent for identification. Among
these, Aspidiotus prunorusn, Laing, was extremely bad on almond, cherry,
darison and plum, This has becn figured and described by Mr. Laing
in & paper which is in the press us u Memeir in the Entomological series.
Protuetie neglecte, Hope, a Ceroniad beetle, damaged apples and peaches
in Kumaon. Nephantis sertnopa, Meyr,, damaged coconut leaves ab
Cuttack, Nephele didyme, Fabr.,, wes Dbied on leaves of Carisse
carandas. ligge of this insect were laid in the first weck of Decehiber
1929 and adults emerged by the middle of March 1930.

Rhyncolubo getens, Cram., was bred on the leaves of Lyphonium
trilobatum,  Dedephile werdd, L., was bred irom egge collected from
Nerium odorum in November 1929, The larval period occupies about
eighteen days and the pupal stage lasts for about & month.  The different,
stages are shown on Plate I, The full-grown larva yprior to pupation
acquires a characteristic colouration. The adulfs continued to emerge
from the end of December to the third week in Junuary 1930, Papilie
aristolochiae, Falir., was bred on dristolockhe indice : it passed the winter
in the pupal stage. Caterpillars found within the webs of the spider,
Stegodyphus sarasinorum, on Pithecolobium dulee were collected and from
these three different moths, Heveulia suffusaiis, Wik., Nephopteryx atris-
quamelle, Hmp., and Odites spoliatriz, Meyr., were reared.  Druwings of
these have been made. During the year Argyroploce leucaspis, Meyr.,
wag bred from the leaves of Sepindus mukorossi. Acherontia stye,
Westw.. was reared on the leaves of Clerodendron siphonanthes and
Prodenin Litury, Fabr,, was bred on the leaves of Nicotiana plumbaging-
Jolia,  Lobesia jmahe Meyr., wae bred on the dried inflorescence of
Sapindus mvkoresst,  Feioplyes gossypis, Banks, was speciully bad on
Aligarh varictics of cotton grown for ohservations in a small area ot Pusa.
Digerisia obbique, Wik., did inuch damage Lo Cruaiferse and Canna indica
during the winter. Mypera variotelis, Hbst., again damaged the lucerne
erop. Roses were badly affecied with Tlmpﬁ while Cephonodes hylas,
L., dumaged flower bads of Gardrnie app. A Micro-lepidopteron yreda-
ceoud on foc*rya purchasi, Muskl, was deterInined as Stathmopoda wp.
Hieromantis toxyste, Meyr., appeated as a pest of Sehleichera trijuge at
Pusa and Nambkum, Ranchi, A lervs of Gastroplilus pecorum, Fabr,
var. zebrae, Rodhuin and Bequaert, was taken from the stomach of a
gebra which died in the zoo at Lucknow. This latter was presumsbly
imported from South Africa or Hurope, as . pecorum. seema to be doubt-
fully a native of India. It hae been bred at Decsa from a horse without
history as to whether this horse had heen imported, and also at Meerut
from & Chinese mule, which had been impotted from Korth China some-
time in the previous June. Thus it s obvicusly very difficult to detect






EXPLANATION OF PLATE I,

Deilephal rerii, Linn.
1. Egg %8,
2. Carerpillar, Fieat instar, ¥ 6.
N " second iastar, X4
4 third mstar, %2
3. - fourth nstar, = 2.
N . fikth nstar, (natural size).
AL . fifth 1natar, fully developed larve {natural sizc).
6B. - fth inatar, larva show'mg l:hmged colouration prior o pupabion (Daloral aze).

7. Pupa {matural size).
8. Moth {natoral size).
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the presence of such * inside passengers "’ in imported livestock. The
Dipterous parasites bred from the skin of an elephant in Burma were
identified by Major Austen as a Calliphorine representing o new genus
and species.

The Braconid paresite, Dinscampus myllocer!, Wilkinson, of the
weevil, Myllocerus undectmpusinlains var. macwlosus, Fanst, was notived
on 11th November 1829, and the first adult specimen, after April 1929,
emorged in the Iaboratory on 28th November 1929,

Gram, Tur, and Peas stored in gunny bags with ** Amalgam tiles ™
in the Farn godown in May 1929 were examined Juring the mouth ot
November and were found to be in good condition, A few Bruelid cggs
were noticed on the grains but ne damage was noticeable, Tn bags
which contained no © Amalgam tiles 7 the grains were damaged hut the
damapge was not severe. It is belioved that the damage (o grains on the
whole in that room this year wus much less than that of previous years
and this may be ascribed to the prescnee of < Amalgan tiles * in {he room.
Gunny bags containing tiles could not have kept the mercury vapour
ontirely within them. The vapour would have cseaped and influenced
insect life in other bags also, which were in the same room. The gram
out of a gunny bag stored in another room was examined and found to be
severely damaged. To test the efficacy of storing grain with merenry
on & large scale, experiments were started at the Indian Mentul Hospital,
Kanke, Ranchi, 470 maunds and 35 seers of spun-dried riee were stored
on Hth-9th August 1929 in a duap-proof hin with “surcury-tin amalgam
tiles.”” The bin containing this rice was opened un the 2nd January 1930
when a very large number of Triboltvm castanewnc, Himt., were noticed
on the top layer of the rice, but the damage to the rve wag not so preat
ag woultl otherwise have been the case, These heetles appeared to have
gained aceess to the bin through the opentng at the lower end of ihe lan,
which had not been seeurely sealed with wax. The actun] quantity of rnice
recoversid as healthy {rom this bin was 461 mannds 37 seers 11 chutaks
which works out to a 1-% per cont loss, which is neghipnble. 1t was {nrther
ohserved that a large number of Sélvanus suringmensis, L., both i udult
and larval stages were present 1n tite Lottom layer ol rice, showing that
hreeding of this insect had taken place at and nesr the ottem of the bin.
This inseet does not feed on sound and dry grain Lt feeds on debirss
resulting from the feeding of actual rice pests.  Ite prest nee was thooght
to be due to the defective porosity of the tales and the insufficient quan-
tity of tin-amalgam enclogsed in vach pair of tales. To remedy this defeet,
it was proposed that tin boxes with perforated ends, 18 receptacies {or the
tin-amalgam should be used, Two onnces of the amalgam were pug in
each tin. An ounce of tin-amalgam, it was thought. would be required
for profecting every maund of rice stored. In the next experiment 96
mannds 25 seers and 9 chitaks of fine rice and 487 mannds of coarre rice



76 SCIENTIFIG REPORTS OF THE AGRICULIURAL RESEARCIL

were stored in two different bing on the 16th and 17th Mareh with 50 of
the tins of tin-amadgam mentioned above m the fizst bin, 200 tiny of
wmalgam were placed in the secomnd bine Bgunl quantities of fine and
coarse rice were also stored without amalgam ok controls.  These bing
will be opened at a time of the year when insect pests ot stored grain
atfain their maxinum activity, z.e., i Angust 1930,

The life-history of Periplanein mimeriguna, L., was worked out.  There
are Mg to seven moults during a complete life-oyele, the peried of ench
nymphal  stage varying  consmderably. It was also notived that
nymphal periods of nymphs of the same instar varied mach. During
the winter ne monitings took place and the nymphs fed very little and
beeame guiescent. The adults emerge either between Muarch and Junc or
during August to October, The time taken for development from the
timne the egy i laid to adult stage varies from eleven months to twenly
months,  The heaviest mortality among the nymphs waz during the
winter.  [ixperiments are under progress to determine if parthenogenesis
prevails among Mouse Cockroaches.  Attempia to breed Freania sp., »
parnsite on the egg-capsules, proved abortive.

A small swarm of lovusts, Sehistoorren greqarie, Forsk., visited Pusy
on the 7th November. It settled for a short time on the bare ground and
on Crjanns swdicns bushea,  Very little damage was done.  The swarm
arvived at 11 A M. and left at | 1M, in a norbhward ditection.  Cricketa
of the species Sehizoductylus monstrosus, Dr., were seen to come out. eap-
ture and drag down loensts as large ay themselves to thew burrows. A
nnmber of loensts were caged and kept alive.  They ate little and the few
survivors showed no sipns of sexual maturity.  These lived for a long
period in the cage and the last one, a female, died on the 15th April 1930,

An exhanstive note cmbodying all information hitherto available
on Locusts in India, was prepared by Mr, Bainbrigge 'letcher for the nae
of the luperial Couneil of Agricultural Research,

The conirol of mosguitos was continued as in provious vears.  (Tmlex
Sutigans, Wied., was found breeding in permanent plases throughout the
year,  Culer pallidothorez, Theob., emerged out of the wells and Crlex
gefidus, Theob,, from manure pits on the farm. Before the rains set in
all moseuito breeding plaves were filled Lo prevent Stagomayia hreeding in
them. Some Stegomyia were found hreeding in small receptucles and in
water collected in plantain leaves in gardens. In cattle-grazing fields
Mueidus  setaphagoides, Theob., Banksinelle linewtopennis, Iudlow.,
yreared for the first time at Pusa), Lufzia fuscana, Wied., Culox vishnus,
Theab., and Anopheles rosst, Giles, were found breeding, Larvae of
Gustrozides nter, Baund., were collected from tree holes during February
and March 1930. They hibernated in the larval stage, pupated in the
Liegmning of June and the adults emerged by the 20th June 1830, A
gravid female Syrphid, Cerig ewmenoides, Saund., was seen to hover
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near the blackish exudation on the trunk of Alkizzia lebbek. The fomale
was caged. Tt laid egygs on the 15th April 1930 and the larvae were under
rearing. Later on, maggots apparentiv of the sune species were collected
from the same trec-trunk. Epus of Eristales guinguesiriatus, Fabr.,
wore colleated and the life history is befug worked out.  Hges of Tabanus
speciosus, Rie., were collectod at Muzafacpur and adults wore bred from
thent,

1V, Brea anp Lat.

Apiculture— -Nunerons inguities wore recelved from correspondents,
These were attended to.  Artificial hives prepared by a local carpenter
were supplied to several correspondents.  There was anincreasing demand
tor artificial comb-foundations for Apis wmdica. These were propared
in the laboratory un the comb-foundation machine.  Much difficulty was
again expericnecd in obtaining supplies of pure bees-wax,  Some was,
however, obtained from a wax wmerchant at Sadiya through the courtesy
of the Assistant Superimtendent, Tushat Hills

Lae.-- The emergence of lne luevae from Ber took place on the 21st
Octoher 1929 and 20th June 1930, Larvae from Kusum Jae emerged
from the 8th July to the 20th November 1929, Bublemma cmehilis,
Moore, as well as the Cheleidold paragites danaaged the erop considerably.
Twideerbela tetraonds, Mo., dumaged voung gralted Ber trees to a large
extent. Demands, especisily from the United Provinces, for the supply
of healthy brood-lac continued to grow.

V. Insecr RURVEY.
sollections were sent oub Jor identification to the {ollowing speeialists
and their help is gratefully acknowledged,
A small collection of Acrididae, Coceidac and Aphididae to the Tuperial
Tnstitnte of ¥ntomology,

Tecknenmonide to Dr. Cushman, Washington,

Mierolepidoptera to Mr. K. Meyricl, Kngland.

Copride to Mr. Arrow, London,

The following collections wore received back identified (—

Nocinide from Miss Prout, England.

Geometride (mostly from the Andaman lalands) from Mr. L. B. Prout.

Culicide from Capt. Barraud.

Clopride: from Mr. Arrow, England.

Scerabuetde some, Orthoptera and  flymenoplera (Parasitica) and an
Eurytomid [romn apricots from Imperial Institute of Entomology
London.

Calliphorine (bred from the skin of an elephant) from Major Auaten

Fleas and Ticks from Mr. H. Bhariff, Indian Museum, Caleutta.
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Paussids trom Me. 8. Ribeiro, Indian Maseum, Caleutta.

Specimens of Diploptera ditiscoides from Mr, ¥. K. Williams, Hono-
lalu. .

Fifiy pateels of specimens from correspondents were received for
identification wnd these were named as fur as possible. A econsignment
of live larva and pupae of dedes ap. was sent to Muktessr for experi-
entul work,  Two specitiens of Péerorthaeris subeollosa, Uv., were sent
to the British Museunt. Lowdon. Specimens of Anthrenis fasciotuy, Hbst.,
Lastoderme  sevricoepe, Th., Setmnorphe inseetelly, Fabr., male and
female, were sent to Prof. Poulton, Oxford. An Aesfnid wassent to
Lt.-Col. Fraser. A consignment of Indian Tabanide numed by Mr,
P. V. Tsaac wus sent to the Veterinary Colloge, Punjab. Tebanide
collected by the Camel Bpecislist, Sohawa, were Inought aver for incor-
poration in the Pudn colloction.

V1. Cavavocue or Fvbran INsucTs,
Bteady progoess confinued to be nade under this heading. The
following eatalogues were submitted for publication during the year :—
(1) Gyrinoidva, Ly George Ochs.
() Lycide, by Riehard Klein.
These, s well s the catalogue of Carabidie by Andrews aceepted for
publication during the previous year, are in the press,

VI, Procramyr oy work ror 1930-31.

Mejor.

This will follow generally on the lines of work of the current year and
will inelude generat investigations of erop-pests and especially of the pests
of sugarcanc, rice and cotton, of Mrait-trees and atored grains.

Manor.

Results in various lines of work require to be written up and published
as far as possible. New Insccticides and insecticidal methods will be
tested as oceasion arises. Systematic work will be carried out with onr
resources and the help of specialist correspondents. The Catalogue of
Indian Tnsects will be proceeded with, Advice and assistance will be
given as far an possible to Proviacial Departments and to all inquirers on
entomological subjects,
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VIII. PusLicaTions.

The following publications, either prepared by the Pusa stafl or
founded entizely or partly on material sent from Pusa have been issuced
during the year ended 30th June 1930:—

Frereuer, T, DBamw-
BRIGGE,

Frercaer, T. Bam-
BRIGGE aAND SEN, 8. K.

Ditto

Ditto

Misra, C. 8. anp Lanna,
K 8

A List of the Generic Names used for Micro-
lopidoptera. (Ind. Agr.  Ent. Mem.,
Vol. XL)

A Veterinary Entomelogy for India, Part IX.
(1. Anim, Husb, Ind., 111, pp. 50-57, plates
I-X1I, July 1929.)

A Veterinary Entomology for Indin, Part X,
(fL. Anwim. Hush, Tnd., I, pp. 95-100,
Qctober 1924.)

A Veterinary Entomology for India, Part XI.
(JI. Anim. Husb. Ind,, IV, pp. 1-5, plate
I-I1T, April 1930.)

The Cotten White fly (Bemisia gossypiperda,
nosp). (Bull. 1. I, of A. BR. Ind. No.
196.)
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REPORT OF THE IMPERIAL AGRICULTURIST.
{Wyune Saver, B.AL)

I. Crarce.

Mr. G, 8. Henderson, X D.A., N)L.I),, Tmperial Agrienlturist took
over charge of the office of the Tmperial Agriculturist on the 14th October
1929 on return from leave, He was teansforred to Bihar and Orissa as
Director of Agrienlture on the 1st November 1929. Mr, Wynne Sayer,
B.A., officiated as Imperial Agrieulturist throughout the year under
review except for the period from 15th October to the lst November
1929,

II. TovriNg aND ADvick.

The (Mfg, Imperial Agriculturist toured to Bangalore to examine
the results of the snalyses of herd records. He foured extensively in
the North Bihar sugar truct to give advice to the sugarcane prowers
and to Caloutta to consult variows leading firms regarding designs of
threshers and tractors.

Advice by correspondencs was alse given to a large number  of en-
quirers from Government und private bodies oo varied agricultural
subjects. A large number of visitors, of whom 122 were of note, from
all parta of the country were shown round the Farm.

A demonstration of various makes of motor tractors was arranged
during the period of the Board of Agriculture at I'usa and several differcnt
makes of tractors with various implements were demonstrated. A
large number of members of the Doard and visitors attended the de-
monstration, .

ITE, TratNING.

Four students of the Animal Hushandry and Dairying course finish-
ed their trsining on the 5Hth April 1830. Two post-graduate students,
one from Bihar and Orissa and the other from the Tnpited Provinces
were admitted to a course of general agriculture. One sbudent from the
Punjab is being trained in sugarcane work from December 1929.

IV, 8gEp DIsTRIBUTION,

Indents were received from all parts of the country for the supply of
improved varietics of seed. 208 maunds of wheat, 100 maunds of oats,
6 maunds of meize and 45 maunde of fodder crop seeds were distributed
and 662 rouunds of sugarcane setts were sent out.
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V. Farnm Critivarion ann CROP RESULTH.

Season,~—The total raimfall {rom June 1929 to May 1930 amounted
to 5017 inches as compared with §54:02 inches in the corresponding
period of the previous year, rain being recorded on 85 days as against
87 days in the previous vesr. The rainfall was well distributed and
very favourable for the growth of the maize crop. Owing to almost
half the rainfall falling at short intervals during September und October,
considerable difficulty was found in stripping and storing maize cobs,
and in consequence of the heavy rain, preparation of the laad for rubi
sowing wus delayed.,  2-87 inches fell between December and February
and henefited tho reld crops with the exception of gram, the flowers of
whick were damaged, resnlting in a bad outturn.

Arkar — Typea A and G of arher grown on a fleld scale in the ordinary
rotation gave 18 mds. and 12-57 mds, respectively as hizhest yields per
acre in spite of wilt cecurring in the lowland plots. A block of 8 acres
divided jnto 32 plots of one-quarter acre rach was set apart for the $rial
of eight arkar varictics sown in four plots each. ‘Fheir results are given
below -

Arher Fartweties, A\';J'::;lg_:,:;rgichl
s, ww. ch.

1. A2, B.R. Vericly . . . - - . . . 1£ 30 O
2. A v " . . . . . . . . 21800
i G - » . . . . . . . . 611 8
4, B, ' “ . . . . . . . . 22 37 4
5. T. ” - . . . . . . . . 2432 8
fi. P2, Tuse Furm Variely . . . . . . 2331 4
T PoH.L " "o . - . . . . 1719 0
& LRI, .0 . . - . . . . . . 6 2 0

Maize The crop was as usual both grown alone and niixed with
arhur. The season was very favourable and the crop gave an average
yield of 1276 mds. an acre from an area of 176-84 ucres. The highest
outturn however was 147 mds. per acre from a field of 27 acres of maize
alone. Three Farm selections were grown in a ficld of 30 acres tu test
the green fodder yielding capacity of each variety. Maize No. 1 gave
208 mds. green stuff per acre, maize No. 2, which is an carly varicty,
gave 179 mds. while the yield of maize No. 3 waa 150 mds. only.

Oats—The oat crop was excellent. The average outturn per acre
from an area of 212-25 acres was 21-44 as against 20-53 maunds last year,
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A large scale trial of B, 8. 1 oats was conducted against P. F. 1 oats.
The net result of these experimenie ia to show that as far as yield is con-
cerned therc is nothing in it between the two varieties. The B. 8. 1
grain is superior, but it 1s far more lable to damage throngh lodging
and this evens up matber over a large atea. The average outturn of
B. 8. 1 oats per acre from an area of 87 acres was 20-9 mds. against
20-2 mds. per avre of P. F. 1 oats from 84 scres.  Varictal tests of
onfs B. 8. 1 against P. F. 1 were carried ont in Bhograsan and Punjab
fields, the comparative yields of which are given below (—

Area of cark plot = -50 acres {Bhograsan plols).

[QEUES LA D B Cars B R

Mt N T T Pl Wo. tuds, Brk.
1 . . . i 14 3 B . . . 1 22
i . . . I 1 4 . . . 14 I
) 13 U0 T L L]
[ 11 il b . N LR 4
I 14 24 il . . 14 ]
1n f - 5 A 12 . - It [
mwoo- 7 s inoas
14 . | L1t i . 1 34
17 . 15 [ 1 . 17 L
1% .. [ S 940 T
21 . - [E 23 . . | E R
2 . 142 24 127
o 1316 25 . P
a4 18w 2 . 15 20
o0 . . . 14 1 Eil N . . 11
an 14 28 TR . it Lo
M- .. 15 1 %5 .- 13 28
a4 . . . 13 7 3 . . B | B
. . - 14 20 @ .. . w2
48 . . . 15 30 40 . 13 34
20 plots . . 208 2 20 plets . . 03 17
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Punjab Field D. Block. Area of each plot = 0-25 acre.

B. 4. 1 OQata. F. ¥, 1 {laTs,

Flot No. mde.  ara. Piot Mo, mda.  ers.

2L . . . 15 1] D, . . 12 28
4D . . . 2 G an . . . i 20
5N . . . 16 38 11 . . . 1n 4
Th . . . 23 20 ap . . . 28 38
ED . . . 24 ¥ 12D, . . 25 4
lo0 36 | o 12

Wheat,—Three standard varieties of Pnga wheat were grown in Brick-
field I. Tho yields were as follows - -

Yariliea, Area. Yield per acroe.
acred. s,
Pues 4 . . . . . . - . 2(:( 12-83
Pusa 12 . . . . . . . . 10-tK) 2000

Puag 52 . . . . . . . 12-50 1878

The average outturn per acre from 42:50 acres was 1628 mds.

Berscem.- Berscom (Trifolium alesandrinumn) as a cold weather green
fodder crop followed hy early hot weather maize sown with meth (Pha-
seolus aconitifolius) was grown in the dhab are as 1n previons years under
irrigation, A full supply of green fodder for live-stock was avsilable
from December, The total area under berscem was 12355 acres from
which 16,084 mds. were cut for fodder and 952 mds. for silage. The
rest of the crop was utilised for prazing. As mentioned in last year's
teporh, two small pits were filled with 952 mds. of green berseem silage
to aseertain the feeding quality of the stuff if kept siloed throughout the
rainy season. Those pits will be opened after the gessation of the mon-
soon in October.

Maize and meth which followed beraeem are continuing to supply
green: fodder to-date and the silage pits ave being filled with the surplus
over and above feeding requiremente. During the season of growth,
berseem required 15 irrigations and maize and meth 3 irrigations. The
cost per srrigation per acre by means of centrifugal pumps frova the river
was Ras. 2-2-6,
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Sugareane,- Thirty ncres each year i3 devoted to cane in the New
Arca and here the main experimental work iz done.  Ten acres of land
iv the main Farm ares is also placed under cane each year for the pur-
pose of testing varieties on an estate scale in a 3-year rotation. The
New Area is now heing placed under a 4-year rotation snd four equat
bldeks of land lave been set upart, the final felling and levelling to eom-
plete the fourth bloel being now in progress.  The lengthening of the
rotation hag been decided upon owing to the very light sol) of a portion
of the New Arca heing unable to stand a 3-year rotation with cane as
the principal crop,  The mmin cane crop in the New Area stood over
Block ITT-A and TL-B in the year under veport,  The northern portion
of ITI-A being extremsly Hght in parts, the yield of the cane upon is
wnsa affected to a considerable extent. Another three years should sce
this land brought imio more even condition.

The testing of new varieties was continued In the nursery and the
mosnic experiments in colluboration with the Tmperial Mycologist were
conducted in the bamboo block.

0o the main Farm the varieties for estute teial were planted in old
Jhilki and those for the mosaie experiment of the Trperial Mycologist
in North Pangarbi. All cane varieties were as wsnal analysed by the
Imperial Apricultural Chemist, the inereasing number of varieties under
trial malking this a task of considerable magnitude. Owing to a very
severe and continisd ontbrenk of cholera, harvesting of cane was con-
timned until 24th April, when the factory closed down.  Extreme di-
fliculty wes experienced in obtaining labotr to cut and strip and a certain
gquantity of cane hatdl to be left over.

The following experiments were carzied out during the year nnder
report =—

1. Tonnage experiments.
2. Manurial cxperiments.
Y Variety tests, estate scale,

4, Yariely tests, nugyery.

5 Mosaic experiments in collaboration with ihe Tinperial Myco-

logist.

Tonnage experiments — Co, 223 was tested against Co. 210 for tonnage.
These eanes are very similar and while Co. 223 has proved a sucsess in
the Punjak, Ceo. 210 has 2 very good record locally and in ihe Central
Provinces, In the trial however under Pusa conditions Co. 223 only
averaged 169 mads. per acre against (0. 210, 406, This year the experi-
ment has been repeated, the eunes being interstripped in rows of 4.
Todate Co. 210 is showing a clear superiority, coming away much more
rapidly amt showing a stronger growth upto the break of the rains.
Co. 205 having been tejected by the mills, it has beeoma a matter of
trgent importance to replace this cane by one of hetier class while main
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taining to a great extent the same agricultural characters. Co. 283
and Co. 295, which have been successfully multiplied up, have been
planted out on an estate scale interstripped with Co. 205 to secure &
definite decision, on low land.

To replace Co. 205 suecessfully we have first to consider the guestion
of sucrose linked to tonuage and the capacity of doing well on Jand which
will not hold ordinary cane. This narrows down the field considerably
and three new canes in this cluss, Co. 317, Co. 318, and Co. 319, have
now been ohtained from Uoimbatore to test sgainst Co. 245 if necessary.
Co, 286 posseases one agricaltural quality not fourncl in Co. 205 which is
of great value in low land. Thix is the capacity for making rapid growth
in the eatly months of the hot weather, This removes any foar of o
July Hood destroymg the cune which was the great visk with Co. 205
which was o very slow sturter, Co. 281 though improving on last year
again proved disappointing when grown on Block IIL A, as it still con-
tinued to show signs of drymg out.  Dunng the yenr under report fresh
seed was Imported from Bhopal, where Co. 281 grows well, and our
own serdd was selected onby from heavy fallering stools. The Bhopal
geed wrrved ab the end of Scptember, and owity to the heavy rain,
hiad G be kept in teash for six wecks—a record [ imagine for seed cans
in the open. It was then plinted, germinated well and is doing ex-
cellently, while our own seed vnder estate trial i also growing on well.
T am eonvinced Co, 2831 can be grown, and onee we Jnve solved this
problem the sugar wdusivy in Nerth Brhar will not need another eane,
s this canc 1w not only early, but also stands on.  Compared with Co.
281 at its bost wo have no other Coimbatore cane to touch i, and the
results we are now teceiving from other parts of the cane growmg workl
confirm this statement.

Cu. 200 has todate not come up to exprctations. It makes excollent
progress up till September and then goos to pleces. It seems unuble to
sband agunst the climatie conbtions and is very badly damaged when
laid. Lxporiments are now in progress to overcome this Tailing,

PO, J. 2686 has shown the * tegallun * characters roferred to last
year and will now be tried out on an estate scale.

B. 8. Varwhies. - Fifteen variesies were received for trial from the
Botanieal Secbion.  Out of these, four only, B. 8, 4, 11, 14 and 15 have
been taken fur further trial, Light of the original numbers, that is
Nos. 1, 2, 7, 8, 9, 10, 12 and 13 have been rejected as too thin for free
growers ; while B. 8. 3 was discarded for bad lodging and splitting and
low suerose, B, 8, 5, a Co. 210 class of cane, wag rejected lor low sucrose
and a root system unsujtable for North Bihar conditions and B, 2. 6,
almost & Uo. 213 type, wus discatded for being too low in sucrose for
tho tract. All these canes failed to cowe up to our standard varieties,
Co. 210, Co. 213 againet which they were feated.
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Ta addition to the above 5. 3. varictics, the following canes were
also rejocted on account of bad agrieultural habit:—

P, O. F. 2714, 2727, B. H. 10{12) :—Unable o stand urirrigated
conditions.

Co. 280 and Co. 282 :—Fail in tonnage over an average of years.

Co. 305 :--Rejected by the mills on account of excess in fibre,

Co. 287 :—Low sucrose and too late ripening.

Co. 248 :—Definitely inferior to Co. 210. Thiz cane has had several
good yeara, but ite average tonnage is not up to Co. 210 with
which it was cornpeting.

Co. 297 -—Vnsble to give the tonnage under Estate conditions,

Co. 308 :--Uneble to stand our conditions and not good enough for
irrigation,

The following varieties go on for further trial :—

B.S. 4, 11, 14, 15;

Co. 223, 270, 281, (Pusa) 281, (Bhopal) 285, 290, 295, 294, 298, 299,
300, 301, 302, 303, 304, 305, 307, 308, 310, 312, 313, 315, 316,
317, 318, 319 ; and

P. O. J. 2696.

Moseic Experimenis.—These Experiments which were conduoted
in collaberation with Imperial Mycologist advanced a further stage.
The yields are as under :—

¥ield per acre of Mosaic Tonnage (one-tenth aore} plots in New Area Bamboo
Block.

Variety Co. 205.

Healthy. | Mogaled| Healthy, | Mossle, | Healthy. | Mosale. | Healthy.| Mopsie. | Healthy.! Mosaic.

mde. da, mda. wmdi. mis, mds. s, mils, mds. mds.
400 480 BED 50 540 ST 480 520 530 470

The experiment i being continued with Co. 213 as well in 1930-31.

Fariety tests.—A Table of the yields of canes under test in small
plots in North Pangarbi is given :—

Sgrr;a.l Variety aud Particulars, Acreage., | Ootturn per Plot,
. acTe. mde, ars, eh.
P Ce 219 . . . . . . . 01 2 a L1
4| Co. 223 . . . . . il | 4 12 i}
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‘3&_13“1 Variety and Pariy ulars. Acroage, | Outtuen per plot,
A TC wid | Rrs, o,
3| Co. 237 . . . . . 0] 337 u
4 | Co. 243 . . . . . 041 6 0 0
o Co 244, - . . . - LiZ ) oo _I)
6 | Co. 275 . . . wvul & 10 1
7 Co. 285 . . . . . . [IEH} 027 0
Katht . . - il 4 v 0
% | Barctha . . - . - 11 120 0
10 | China . . - . . G-01 410 0
11| Uba . . . . - . 001 30 0
12 | Hemje . . . . - (-(H 32 0
13 | Co, 210 . . - . . Pl 630 0
14 | Co, 213 . . . . . N 0-01 0 7 0
15 | Co. 214 B . . . . . 0] a u o
6| Co. 248 . . B . . (=1 4+ 00
17 | Co, 28] . . -0l 136 ¢
18 | Co. 287 . . . . . . . 0-01 520 0
19 Co. 280 . . . . . 01 53 0
20 | Co, 208 . . . . . [IS1}] T 0 0
21 | Co, 300 . . - - . 002 T
22 Co. 801 . . . . - - (H01 8§ 0 ¢
23 | Co, 302 . . . . . . - k(] 810 0
24 | Co, 302 . . . . . 001 1210 6
25 ; Co. 205, Healthy - . . . - [T a1 v
26 | Co, 206, Mosaic - . . 25 144 20 0
2T | Co. 213, Maosain - . . . o | 10 plets of 819 % B
e
28 | Co, 213, Healthy . B ' . » | 1t plots of 630 27 §
1/10th acre
eaoh.
ToraL . L6538 9 0
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It i interesting to note from this Table—
1. The difference in yield between Co. 213 and the local canes
which it was introduced to replace ;
IT. The yield of Co. 285 and the positions occupied by Co. 210
and €o. 214 in the tonnage Table ;
11L. The outstanding position of Co. 308 in a small plot experiment,
The damage from lodging, which is the worst feature of this
cane, i9 not apparent in s small plot.
The following are the acre yields of the canes tested at Jhilli on the

mair Farm @ -
Bglr(i)t"i Varwetw, Outturn PET aore.
T T mde.
1 Co. 205 . - . . . . . . 44
2 [ o 210 B3
3 { Co 213 . . . . . . . . . HHY
¢ | Lo, 214 . . . . . - 431
5 3. 8. 4. . . . . . . . . 673
i} LR . B . . . 360
7 | B.owoas - . . . . . . 543
8 | B.s. b, . N . . . . . . . ist}
o | B.s1 - . PR . . . . 863
1 | Co. M8 . . . . . . . 484
1 Co, 270 . . . - . 708
12 | Co. 287 - . . . 661
13 | Co. 240 . . . . . 244
4 Yo, 207 . . . . . . . ;333
15 | Co. 208 - . . . . . . 501
16 | Co. 289 . . ) . . . . £58%
17 | Co. 300 . . . . . . 508
15 | On. 301 . . . . . . . . LililH
1% | Co. 302 . . - . . EBS
20 | Co. 202 . . . . 841
21 Co. 306 . . . . . . - . 200
22 | Cn. 310 . . . . 347
23 | Co. 312 . . . . . . . . . 858
24 | Qo 313 , . . - . B . . . 481
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Manuriat Experiments—These experiments were carried ont in
collaboration with the Imperial Agricultural Bacteriologist at the New
Area on an area of 3 acres divided into 30 plots of 0-10 acre each. The
variety used was Co. 213 and each treatment had five replications,
arranged in a chess-board system. Equivalent quantities of manures
regulated on price basis were applied to plota D, E, F with a view to
compura the combined offect of sulphate of ammonia and superphos-
phate against Diammonphos, Lennaphos and others.

The results of the experiments are given below - -

Plot. Tront.ment. I| Ym];'.l:lﬁlﬁ.tmda

A | Basal Dressing {1 Mdas, cake per avre) . . . 370
B | 10 mdy. eake plas 2 owt, NalNO,, per agre . . . 478
O | 10 mde. enke plas 2 0wt (NH ) JB0, per acee . . Rl

10 mds enlis ples 2 owt (NH) 80, pdvs Tewi doubie super FU]

pEC avee,

E b 10 mdy. cake gl 1] cut, Danmonplios pee aoe . L2
I | 10 mds. cake plrs ? cwt, Leovaphos per aere . . . 162

Another experiment to find out the effeet of ’otash in conjunction
with Ammornium Sulphate and Superphosphate on the quality of the
juice wag also Iaid out and the results of analyses from these plots month
by month arc given below -~

TrrokNTAGE OF BUCLOSE,
Berfal Manues apphed.
No. B i
Dotr Now, Ioevr. Jany. Heliy,
1| Ammonium doiphate v 2 ewt. per gere . 11-6i3 Ll 36 15 72 16 87 12 11
2 | Amumotutd Sulphale fr 2 ewt per Aote pits 10-03 15 T 75 16 34 1R 04
SUDET &0 2wt eracie,
| Ammondurn Sulphale @ 2 owt., rlm Awprr izap 14 5 16 21 15 53 10 fn
4 2L, piuy pubphaee of potash e S ewr

peF pCre. 1

The cost of growing cone.—Below js given the usual table of the cost
fipurea for one acre of cane under standard cultivation and manuring
worked out on the figures for blocks T1I-A and III-B, 33-43 acres at
New Arven :—

Average Field of stundard varieties Co. 206, Co. 210
and Co, 213 per acre. . . . . . 45T mds,
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Cost Table.
S;;;?'l Particulars. - Av;:ig?“
Re.
1 Preparation, 5 plotghings snd ¢ harrowings -4
2 Planting laboue . . . . . 81
3 Iiterenltivation, 8 hoeings and 1 ridging 63
4 Manuring, 1 nula, Ol cakie sl 1 md, Super, with labour 44-3
1 | Seed 67 nuls, per acre at moll rade 3 ab per meund 2344}
[ i Minidlancous, {Rogung, analyses, ete} . N 1-%
7 ITarveateng e ges . . . . 15
Foran T 090

* Cesting odhmede svor 25 unnse per maund,

A ten-avre interstripped experiment was laid down this year to collect
definite data ax to the correet type ol cane for the light seils of the tract,
Co. 210 andl Co. 213 Dbeing the canes employed. The experiment will be
carried on for o period of ten years,

The 1930-31 crop todate is making excellent progress.

Folder Pulses.

The trinl of fodder pulses was continued as befors

in the Punjab field, B, block, and the yield of various pulses per acre
is given in the following stutement :

Yield of green fodder for kharil pulses in quarter-acre plols in the Punjab

Jfield B. dlock,

e | A gild | gk yeld

mls, mds,
1 i Motk | Phopeolus acomtifolins) . . bl 128
2 JI-(,‘m-\'pf-u-,u { Pugrat Cafeang) . . . 123 160
B | e ({Capminpsiz proralivides) . . a7 100
4 | Velvet Bean . . . . . 1u4 128
& | Soybean No. 1, yellow, ((Hycine haprdal 10 J:1:3
& | Bovbean No 2, choeolate, (Giyeine his- 0 78

pida),

These pulses are now being tested for their green manuring value from

this yeur.
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VI. Fiarpd EXPERIMENTS.

Wilt experiments on erhar crops were carried on in the fitst eight
plots of one-guarter acre cach of Punjab field B, block for the Tmperial
Myeologist,

Yrom 1923-24 to 1926-27 arher wus continuously grown in the above
plots. Plots Nos. 113, 2B, T8 and 8B were grown by the Mycological
Section with treated seed and infected with wilt fungus i the middle,
while plots Nos. 3B, 413, 5B and 60 were grown by the Farm. The
Mycologieal Section plots Nog, 2B and 8B had one ewt, of superphos-
phate each as well.  As the desths in plot 8E, the artificially infectod
plot with super and plot: 4B, the natural infected plot, had reached 97
and 85 per cent. respectively, it was decided to stop growing erher in
all these plots for two seasons and to grow it again in the third without
superphosphate and with no artificial infection to =ee to what extent the
diseage can survive over un interval of time equal fo that between one
arhar crop and avother in the Farm rotation.  The yields of these plots
are given below -

;}i:t ' Yiedd of ertar m by, per acre TR anEs
15 06
2B di
AR 3
4B N, . . . . .| All planta ded of wili,
3B IHS
HiB 37
7 172 '
HB X . . . . .| Al plants died of walt.

Green Manuring Experiments for the lmperial Agricuitural Chemist
were continued and the following are the resultr :—

Plat: . Yield of osts in
No. Treatment, Iba. per acre.

1 | No manum . . . . . . . . . 431

2 | Gresn manured wilh sunhemp alone grown sutzide the plot I,ng

% | Buporphosphate alone 4 50 lhs, 17,0, per avre - . 319

4 | Green mapured with sunhemp grown eutside the plot with 1,216

superphogphate @ 50 Ihe. Iy}, per acre.
G | Nomannre . . . . . . 354
6 ! No manure . - ' . . . . . . 246
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The green manure and superphosphate plot again gave a markedly high
outturn of oats, as compared with the other plots. The rise in the green
mannre alone plot is also noticeahle as compared with last year. These
experiments have now been discontinued under the instructions of the
Imperial Agricnltural Chemist.

Varietal tests of rali pulses were carried out in B. block of Punjab
fiold and the Tmperial Economic Botanist’s gram varietics were grown
in comparigon with the Pusa Farm grame. The yiclds are given bhe-
low —

Sotiul abi pulses (Gram and Teas). A‘;{_‘;gfof’:_e’d
mds.  are.
ram,
1 | Gram T. 17, B. 8. vanety . . . . . . 12 28
2 Aram 1. 25, B. §. variety . . . . . . 12 a2
2 Gram T, F. 3. Pusa Farm variety . . . . B 12 12
4 Gram I T°. 11, - . . . . 12 9
R Cram . F.18, . . . . . i An
6 | Gram P, F, 17, " . . . . 4 16
Pres.
7 | Pean P, ¥, I, Pusa Farm wariety . . . - 15 24
B Peas P F. 11, . . . , . 9 15
L] Teas T, F.TTE, " . . . . 14 24
10 |, I'eas P. F. IV, . . . . . 12 12

The Permanent Manurial and Rotation Experiments were con-
tinned in &, Llock of the Punjab field as before. A wilt resistant varicty
of arhar A2 was grown in these plots for trinl. The number of wilted
plunts was much less than in previous years, but it was not free from
wilt disease.

A Sub-Committec of the Board of Agriculture held in Decomber 1929
examined 1he question of the continuance of the Pernanent Manurial
plots at Pusa and made certain proposals regarding the rystem of cropp-
ing to be adopted in future, These will be carded out from * Kherif’
1930-31.

The results are given below and the average fipures for 20 years from
1908-09 to 1937-28 are given below those for the year under report - —
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Results of Permonent Manurial and Rolation Experiments for 1920-30.

A-HERIES H-fRRIY b
Flot Freatyacnt. Blaime Arhgr Pean Males Ardhur | Barley
No. wealn ETaib graln [githi] UTRin guin
Jer Jer Tk Tt et Ter
e J18 aare, anre. nore, Dol acre.
th It To. k. il. 1b.
1 | No manure . . . 7BA 14 268 THL
[ falrs] B10 ahe
2 | Fannysed wanure ta supply 10 1y 162 1,087 . Efil 728
ILPOQEN PET ACTE, HES THT . Mg 1ura
A | Farmyard ownuce to supily 20 1, 1,547 1,07 16 M
nlLoogee pol dvle, piS) &a8 HE2 1,128
4 | Furinyard munce twaupply 30 N, 1.0ME 1371 . V4T R44 .
mbTorel per aere Loy Ll . Bk g1l A
5| Tenpe eake co mupply 20l mtogn 1,191 a7 Hil L3z
Pl ael 13 e UG Bl
& | Sulphute of ononoais to snpply 24 i AAi AR L
Tk, tltpgen, Bt nTe, Sug 472 2 S
1 Sulphate of polash Lo supply 1,0 L) 41T EUEY aiik
ayin plot No 3 o0d 438 24 T
i | duperphiosphatn te snpply 10, ae AR 1,244 Hid M
It ol WMo 3 Wi R1k Tad hb
G | sulphate of pounsll do sapply 10,40 LELY 1,218 il W
e pled X EFEY Thi EEXd
14 | sulphate ot ammona tosunhply nitin- 1,210 1,547 Hhe i
om, sulplele: of potast Lo wopply P54 Uos ann TUE
Hyld and superphosphate to sup-
plr Tal)y nw Lo plot Ko, 5.
11 | No manuwe of leguininous grop Fal) Ly Frpl BE7
402 404 B 30T
12 | Greet monuIn o o cercal rotatlon [ Ureru LiH] ki 78
WAUTE H1y T4 45p
14 { Deep ronted legnmneoud crop In oa E1) ndg 271 Lt “
rread rotat fon [0 467 514 3151 .
14 | Due deep tooted and one shallow &ill s} g 410 oa7
oot legnminena erop In fhe L KB T4 G52 ikt)
rotatlon.
156 | Legwndigns crop and green manure | Goecl Han 1,141 [:F4F]
in the 10tation, MANUEE 653 T 81y
18 | Grecw owuwce Aud superphoephate | Grecn 2,004 I8 A .
toanpply Pyl as dn plot Ne, B malule 1,268 1242 ol .

plot continued to give the highest outturn of oats as before,

in the year under report, the green manure and superphosphate

of peas in plot Neo. 14 hes reached the vanishing point.
a8 againgt 20 lbs. last year,

The yield

It was 8 lbs.
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The gencral fertility experiment wos eontinned as usnal on an grea
of 413 acres according to the rotation mentioned hefore.  Crop results
{or the Tast 18 years are =—

Yield of 13 felds (415 acres) for the lust 18 yeurs,

o | | e | i
Inehos mila, mde. s, mids. fvla.
01213 . 4i-28 2210 a2 a04 3,628 18,301
191314 . 6174 BT 201 1K) 3,207 11,513
191415 f 54-84 1,740 %] 704 2087 14,427
101516 . . 417 2669 dild ol 1,254 36,803
I8i6-17 . HGT 2807 Hl) w2 4,409 31,074
EHT-18 . 46054 2,378 1278 1,05} 4,662 ). 893
1918-10 | . 19 3,886 ah8 1,037 4,082 30,7135
1819-20 | . PO 2474 1,064 Ty 4,282 31,624
1e20-21 . . 03 2,542 766 LOTE 4,181 53,350
1621-22 | . 3052 3,74 1,287 1,142 6,153 34,402
1922.23 . . 6578 3,752 416 sl 5,180 24,021
194324 . 24-48 2 A48 988 1,104} 1,536 29,146
je2d-25 | B H7-00 5,816 447 1,234 7,017 20,036
1925-26 | - 4807 4,611 343 1,750 i, 8d L2006
1926-27 . . 3874 4,131 5440 HIE 5,183 21,203
2728 - q715 4,283 f o457 i3] a,850 26,458
1928-29 ., . 3403 5,014 26l 1,023 f,693 11,6503
1829-30 . 17 | 5,244 | 2,057 1,130 8,440 ! 15,49
; .

The maize crop on two fields, Chhonja and Mysore, which was to
be cut green for silage, was kept for cobs as the silage pits were already
fall. There is therefore an inerease in the grain outturn of maize and
decrease in the amount of green fodder from the general uverage,

VII.—ImpLEMENTE ANTF MACHTNERY.
Tractors,—The 156-30 ILP. Tnternational Tracter continued to give

satisfactory service during the year. After two years work, & few
replacements were required to be made. Full cost details of the work

are given below,
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A now * Little Genius * 4-furrow mould board plough was purchased

and did exeellent work behind the International Tractor.

Statement showing Ouwtput, Consumption and Cost of Cultivation by Me-
Cormick Deering, Internctional Tractor for 1929-30.

SUMMARY OF WORK DONE FUR 1H29-30
k. THsr . .
Yrar “::; Plowgbiy biriowine L A TS Drullime Reallines
Tioers J— - Ffml
ANTen
Houni | Avres |Llowrs | Aeres (TTutirs | Aered [ilonra | beren flonrs | Artes
1426-30 anT 5 (RTTH [ B0 23 225 | 3806 104 | L83 5 F &0 1a G142 23
Average  of | 6146 V55 GI-R | 2450 | 42O 5 | 202 3 ) 4245 B3 {1164 | 924 BD
THET-E1)
Acres per Hour.
Year Flovglong Inse oulbin Urilhing Rudling
hartowing E 7
L1B20-80 hES 17 13 174
Average of 192729 LR 191 |3l 125
Consumption.
Fuel, kerosin: gt amel . .
oil snd pnsoline el il tireaze Wazle
Work-
Year g |
Lours Tatal Per hr, Tolal | Parhr Tulnul | Per br, | Tatel [Per he.
gallons walluns gallnua gutlons Tha, 1he. 11N bs.
Koll | Kool
080-30 ST E 7 -84 LEN = LN ¥ hH Y 013 {2499 | 048
insalbng 1zaaulioe
3220 LIN1E]
f Kol | K oo -
Averuge of [LER] L 07425 171 1wi o7 niv -1 bk D3R ] D03
1927240,
Ganollne [ Gawoline
4 6 i g7 |
Cost,
ANALVELE OF LUTAL COBT
Work-
) ron Keros! | M.
oura croalua fuce]-
Lalwour oll uud 1‘”"’“““"“’ 1 I’B”E Jangauy Total Ter howe
Anaoline l WL e
Ls. ad. Re s R+ a3, [ B+ aq B4 an, JLENFES B,
1626-30 I TE 14 G 10| 154 3 Bl g 50 11| 1,208 8 £ o1
Avernge G140 | 170 10 | B6D 11 [ 27 14 T 1,280 o 25
g% 1927-
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Clost per acre.

H
(:ruhl:ing
Year Plonghing Tildw hatenw inn; Dreliling Rolling
Jmngt‘l‘lug
Tis [t N L Tha,
JUEH-20 37 197 | 154 | 173 '
Avarage of V27-2w 261 11 {‘ 1 4u P 1 &l
|
Belt Work,
Kero- Kero- Lutrl- J Tailiel-
H.Dun plug aine  (Gatoline (Gaenline|  cating [ cating | poay Total Ex -
YooT ol il ot L o] [ oll nf‘ L - 56 per
W) n;r]( L= o aumed Eour oL THer > penae liour
duined Lioue aimed hour
{dalls tnlla. fialla, {intls, dalls. Galls. Ha. it-.
1024-50 J20 | E4ATH LI 14 ud 470 010 | E5% GG | 6% B4
A!Bl’;kge b | 31347 a7l 1B 5 04 22 84 05s ErE R Lo
o
1987-2% : |
Fowler's Steam Ploughing Tackle worked during the year for 71

days of 10 hours each.
The details of work and working expenses are given in the follow-

ing statement ; —
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The Ransome’s Vieckers Tractor, mark 3, tnentioned in the last
Annual Report was found defeciive in many respects. On this being
reported to the llome manufacturers, Messrs, Vickers Lid., agents for
this tractor, tock back the model No, 3 and replaced it with another
mark 4 tractor without any extra cost to the Farm. This mark 4 tractor
is working satisfactorily and details of working cost are heing kept.
To date there are no spare parts in the country for this tractor and no
organissbion to supply them, buf it has the distinet advantage in that
International spare parts will fit, and this will probably enabla a number
of people who have a desire to support British industries and a  distinet
dislike of waiting for apare parts to purchase and work this tractor.

The tractor problem has assumed a diffierent aspect with the intro-
duction of erude oil tractors and the consequent reduction of working
costs associated with the use of a lower grade fuel.

A erude oil tractor has been purchased and is bheing tried out against
the leading kerosine oil tractor with a view to collect reliable datu ve-
garding work done, upkeep and working ecosts over a number of
years.

Thresher,—The new Consul Thresher was used for threshing wheut
and over 800 Mds. of wheat grain was threshed out during the threshing
geason. 1t worked very satisfuctorily without giving any trouble, and
fine  bhusa ™ was made of the stalks,

VI - Prigunice Tatey Husn.

The Hihiwal and cross-hred herds numbered 244 head at the end
of the year under report and kept up excellent condition throughout.

A mild form of foot and mouth oecurred among the young iale stock,
whirh are kept at the New Area, some two miles from the main hords,
The gource of infeciion was traced out and the infeeted animals wore
strictly segregated and freated within a wire fenced enclosure.  The
infected stock und the work cattle which were in close proximity to the
segregated area were all given lberal doses of Todine in their drinking
water during the poriod the onthreak lasted, with the resuli that none
of the ineontact suimals were attacked and the affected stock recovered
without any serious complication their convalescent stage being very
short.  The Todine doses maintzined the metabolic balance in the system
and thereby lossened the severity of the outbreak. Two cases of Hemorr-
hagic Bepticemia. hoth of which proved fatal, oceurred among the young
male stock at thiz period, but the remainder were immedintely
protected by serumn and no further cases occurred. A severc outbreak
was raging. st this time among the local cattle in the immediate
vicinity,
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FIVE BEST SAHIWAL COWS IN MILK.
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Pure Sakiwal Herd —The selective breeding of this herd was con-
tinued and the following are the six best cows who completed their

lactation during the period under report. —-

blengal Nume and No. of cow gﬁ;}.gﬁ_ Lactadon

ib. dayn
1 | Bondi 447 . . . . - 3 6,044 304
2 | Nesoorli 427 . . . . i) 3,602 it o]
3 | MHanumati 308 . . . . 6 649 34
4 | Bhagti 368 . . . . . 4 1,460 304
5 | Tutis 318 . . . . . ] 3,196 304
B | Roophati 508 . . . . 2 5,044 304

Kamli No. 312 one of the best Sahiwal cows in the herd unfortunate-
1¥ died from pneumonia and cerebral apoplexy on 4th September, 1929,

We have now 30 cows in the select herd and 35 wnder trial.

A point worthy of note about the S8ahiwal herd has been the marked
deerease in the sterility ratio among the milch stock, during the year
under report,  During the last few years this has been rising at an alarm-
ing rate and many cxeellent cows in their prime have had to be cast,
and acrious doubts as to the effect of the heavy feeding and the damp
climate on the reproductive capacities of the breed began to he enter-
tained.

A drastic alteration in the ration and general treatment of the dry
stock has brought about a complete change and the ratio is now well
below normal.  Out of 200 adult femals stock 13 nnimals which appear-
ed to be sterile were kept under observation and treated with the result
that only two proved permanently sterile, and the ratio has now come
down from 7-59, to 19, At the same time there is a marked tendency
amoung the young male stock o go dull at an early nge and few Sahiwal
bulls &t Pusa can be relied upon to serve for the length of time a half
bred will.

Cross-bred herd.—Under the orders of the (Hovernment of India the
experimonts in cross breeding were discontinued and the herd dispersed
in the months of April and May, 1930.
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The following were the yiclds of the six beat half-breds and six best
misceliancons crosses during the vear :

Herial - Na. of Quantity of

No Name and No. of euw ealving milk given
1b. daye

Half-hred Ayrshare-Nahiwal cotog,
1| "Fumana 123, . . . . . . 4 12,010 g
2| Lasaue 65 . . . - . . 7 5,033 304
S Teutin 120 . . . . . il 8,003 J04
4 7 Mandie 4+, . . . . . . 7 7,020 JiM
i Laola 93 . . . . . . . i3 TLE0T SikL
4| Veoney 144, . . . . . . 2 1,100 and
Miscellonrons eross eows,
1| #-Holsten-mah., Pearl 130 . . . 4 13,200 Jink
2| J-sah,-Ayr. Clssy 167 . . . . 2 7,641 304
3| §-sah-Ayr. Rhoda . . . . . 4 8,704 B4
4 | P-#eh -]-UHols,  Mildreed M. . . . 1 4,518 A
; .

50 F-Roh-Awve, Hoxy 104 . . . | {4,230 303
& | FHabAve, Mowgpy 107 . . . . t 4,010 | 04

As this terminates the work done in this connection at Pusa, it
will not be out of place to review the progress made since this experiment;
waa started in 1914,

In 1914, o poedigree Ayrshire bull was purchased and put over the
poorest milkers in the Sahiwal herd—some of which gave under
1,000 1bs. in ten months. The results of the first cross, Ayrshire bull
aver Saliwal cow, averaged over 50 per cent more milk than their dams
and in many cases the percentage is far higher. The average yield of
half-bred Ayrahire cow per lactation period was 6974-2 ib. while that of
their Sahiwal dams averaged only 2i43-2 b, per lactation period (as
ghown in Appendix I},
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tion 8245 1bs, in 303 days,

Tst

Half Ayrshire-Montgormery Cow Candida No. 217, Date of Lirth 25th October 1926,
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The very hest SBubiwal cows in the herd give about 7,000 1bs, in 300
days lactation perivd, while up to 12,000 lbs. has been produced in
similar period by first crosses off inferior milkers.

The first crosses have undoubtedly proved good dairy animala.
They are strong, healthy, and good doers, ealve regularly and are singu-
larly free from throw-hacks, cither on the aires side, in which case
they kecp bad condition and suffer from the heat, or on the dams side
with the consequent lessening of milk yiceld and tendency to stand
off.

The male stock are active and good workers with heart and pace, a
complete eontrast to the Bahiwa) bullock, whowse only qualification from
the draught point of view iz that he 8 fool-proof, no one ean overworl
himt or knock the fect off him, as is so [requently the ease with real
draught stock. First cross Ayrshire-Saliwsl bullocks have been work-
ing on the Farm for the past 14 yenrs aud their record 1s good.

On the other hand the further crosses, Ayrshire bull over Ayrshire-
Sahiwal cow, have proved much inferior. The femule sfock are bad
doers, suffer from the heat, yun heavy coats and lack all the sturdiness
of Lhe first cross. Their milk »ield s also distinetly inferior. The
male stock are » nasty weedy type uniit for really hard work.

The double cross, 3-Ayrshire-Sahiwal bull over half-bred cows has
alsn proved unsatisfactory, a very large percentuge of the female stoek
reverting to the orfginal Sahiwal milk yield and showing little or
no improvement on their grand mothers, The bulls again fail to tran-
smit. their fathers’ qualities while the double cross bull is equally nega-
tive.

These ceiticiams apply solely to the Avrshire-Sahiwal eross on which
this work has been done,

The lagt experiment was to put pure Sahiwal bull over half-bred
cows, the resulting stock being quarter-breeds, j-Avrshire and |-
Bahiwal. Tere it appears that the Sahiwal bull, if of thoroughly
good milking strain, can produce a class of animal whicli is of extremely
good milch type and is & distinet improvement in cortain points on the
Buhiwnl stock. There is less loose skin and the wdder is o bhetter shape,
while the male stock are Jively and harit.

Percentage of cows in milk.—-A statement of the percentage of cows
in milk is given in Appendix II. The variafion commeneing from the
disperasl of the cross-breds will be noticed 1n the month of June, The
percentage was 5%, 8ahiwal and 66-8% cross-bred, both-figures show-
ing a drop from last year.

Calf rearing.—The calf mortality table is given {Appendix FI1) show-
ing the marked difference in stamina at hirth between the cross-breds
and the pure Sahiwal calves.
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Mk production.— 'The average yield of the pure S8ahiwal herd went
down from 143 to 12-4 1b., the number of calvings from October to
February being very low, while the cross-hred yield went up from 19:7
to 20-1 Ib., a rise attributably to some good 3-Sabiwal crosses coming
into mitk during the vear {Appendix TV).

Seales.---At auction 39 auimals fetched Ras, 5,185-12 and the dispersal
sales at valuation figures realised Rs. 10,725 for ¢0 animals {Appendix
V).

[X.—ProtraMmME 0oF WoORK FOR 1930-31,

1. The practical treatment of a pedigree dairy herd of pure Sahiwal
cattle for milk production.

2, Practical treatment of a 1,200 aere mixed farm with parficular
attention to profitable modern machinery and the financial resulta
of the work and included in the above s the study on a practical
scale of :—

{r) Rotations,

{t) Crops for fodder, seed and silage.
{c) Implements and machinery.

{d} Technique of eultural operations.

3. Continuation of collection of data and results regarding the cost
and capabilities of the steam ploughing tackie on estates of this
size,

4. Experiments with various types of motor tractors and ploughs
for cotlection of data and working costs and for determination of most
guitable types of tractors and implements for India.  Also collabora-
tion with manufacturers regarding the manufacturing and introduetion
of improvements in standard types Lo suit Indian conditions.

5, Experiment work st Pusa-

(¢} Rotational experiments,

{b) Trial of new varietiea of crops, especially leguminous fodder
eraps.

{c) Manurial experiments cspecially seasonal and quantitative tests
with phosphates,

{d) Trigl of sugarcane varietios svitable for growth without irriga-
tion, along with the 8. B.

{¢) Crop experiments in collsboration with the sectional Officers

6. Demonstrations, exhibitions and sales of surplus dairy stock,
ete, will be held from time to time as occasion offera.

7. Touring and advisory. Visits will be paid to provinecial agricul-
tural centres,
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Statement showing the average lactation of 10 kalf Ayrshire cows comparing

with their Sahiwal dams.
- Averago Avorags
s%';;a: Nams azd Ne. of cow "p“:':f]ml_d Namo and No. of dam n;:f ],'E;etld
period period
Iha. {bs,
I | Naomil 6,680 | Thoombri 60 341
2 | Alibi 3 10,206 | Bajni 73 3,324
3| Pansy 4 5,857 | Geuri 165 424
4 | Daiay 5 7,556 | Gujri 30 2,838
3 | Patty 8 7081 Fangel 143 2,318
6 | Peggy 8 5,519 | Phokni 206 2,400
T | Kitty 10 5,884 Makd; 193 No milk,
8 | Polly 18 6,66% | Punia 216 Calt §“$ b
9 | Dollie 26 . 5,737 | Ketki 184 2,088
10 | Laurs 28 8,545 Krishm 303 1,586
Average 6,9742 Average 2.6432
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Table showing the mortality amongst the calves during the years 1928-29

and 1929-30.
DirTHS DRATER
L in
Yeur. . . moria- REManmd
Sahiwal] §2°5 | Total |Sahiwat] T | motm | Uk
ip2B-29 . 42 o4 15 4 1 7 T3 Two calves born in
the previona  Fear
which died of Haa-
norrhagie Septicemta
1028-30 . 40 &4 08 7 1 & T4 are  not  Ineloded
: here.
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Statement showing the number of cattle sold by public auction and on
valuation price during the 1929-30.

BILL BY
Troweriptlons I'UBLIC ATCTION VALTATION TRICE
No of Tatat Average Mo, nf ‘Fatal Average
Rujmal Price et linaul animal Trive per fead
Tik. a. He. o, P Ka. Ha, &, B
1, Hahlwal cowe . N & 288 0 AT 9 7
2, Eroeg-bred cowe . . L} B0 0 145 0y 34 64970 Y
3. Croea-bred helfers A o 1,531 12 oI 0 33 1,705 110 %
4, 8, Al e and 2oung 14 2,0% o bEIU. ) 19 1,860 o7 &6 10
Liulke,
5, Crose-baed stecrngs 1 £10 60 gz B o @ 208 o 00
paire I per pair airs vy pale
4, Bahiwpl bollocks 6 o'
Tair i

4 (roes-bred hyll culvea eold for nominal priees (for Tis, 2) st 0-8-0 cach.
53 Ammalk sedt to Semestipur Plujrapole free of oot
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REPORT OF THE IMPERIAL DAIRY EXPERT.
{(WiLL1aM 3mITH,)

I. IvTrODUCTION.

I waa in charge of the office of the Imperial Dairy Expert throughout
the year 1929-30,

The more or Jeas acute political situstion prevailing in India during
the year hus to some extent diverted public opinton from purely sconomic
queations like the cattle breeding and dairying industry, but netwith-
standing this the demand made on this office for technical advice from
all parts of the country has not fallen off and there iz probably no phase
of Indian economics which figures so mueh in the public cye to-day as
the cattle queation. The Indian press in partienlar throughout the
year appeared to be devoting ever increasing space to cattle rearing
and milk production and practically all the Provincial Governments
and the larger of the Indian States continne to increase their activities
in the direction of the improvement of the draught and mileh cattle of
their districta.

Thke question of the improvement of city milk supplics har made
gome progress during the year. The now Central Co-operative Dairy
Factory erected by the Darjeeling Co-operative Societies Mik Union
hag hoen completed and co-operative dairying in the direction of the
improvement of city milk supplies has made further progress in Dacca,
Chuttagong and Caleutta under the guidunee of the dairy section of the
department of the Begistrar of Co-operative Societies, Government of
Bengal. The Co-operative Department of the Government of Mysore
have during the year completed a comprehensive and thorough survey
of the conditions of milk supply to Bangalore ¢ity with a view to the
crection of a modern co-operative milk factory in that city.

The farms and cresmery controlled by this Sectien exist for the
parpose of providing the educational facilities which the country needs
and for the carrying out of rescarch and experimental work., Details
of the educantional and experimental work dotne are given in this report
and the rescarch work conducted by this Section during the year under
review included the development of the milk yielding powers of the
Thar-Parkar and Hariana herds at Karmal in order to find out if the
giving of reasonably heavy milk yields by the females will adversely
affect the draught efficiency of the males. Experimental work was
alsa carried out in the manufacture of cheddar checse by means of a
purely vegetable eoagulant, the neutralisation of sour cream for butter
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making, the pasteurisation of milk by various types of machines, the
loss percentage in milk pasteurisation, the mannfacture of ghee, the
manufacture of rennet, acid and lactic casein and the long distance
transport of pastenrised milk. Investigations were carried out con-
cerning the percentage composition of milk yielded at different milking
periods, and the quality of milk yielded at different stages during
the process of milking. Rescarches into available records were made
to determine average dry periods of various types of Indian dairy cattle
rnder varying conditions, quality of Indian cowa’ milk at different periods
of the lactation, merits of different cross-bred types, prepotency of Indiam
bulls, relation of the season of the year of ealving date to miik yield
and the effect of mineral feeding on calving regularity. In the carrying
out of this experimental work the faim staff have been in many cases
ably assisted by the Post-graduate students.

The reports of the Buperintendents of the farms at Bangalore, Karnal
and Wellington and the Creamery at Anand published herewith eall for
little comment. They indicate the progress made and the work done
at each station. The continuance of outhreaks of foot and mouth
disesse at Wellington is largely responsibie for the loss on the working
of that farm, but this is more than counterbalanced by the greatly
improved financial pesition at Anand. The uscfulness of the Anand
Research Creamery is hampered through the want of new machinery
and huildings, particularly milk drving plant and a students’ hoatel,
Indian dairying like that of ail other small holding countries will only
be developed in the future on co-operative village factory lines and
i iz of great importance that the rreamery at Anund should tuke up
now the solution of the many problems confronting the dary industry
regarding the manufacture, storage and transport of milk products made
from village milk such as is dealt with by the Anand Creamery.

The calf mortality indicated by the Karnal report is high and is
due in some mensure to improper housing which is heing remedied and
for which Government have slready provided the necessary {unds.

The nnimals comprising the Bangalote herd continue te be uiilised
by the Physiologival Chemist to Government for nutrition experimental
work, sotnething like 50 per cont. of the herd being used for this purpose
throughout the vear. These experiments naturally affect the milking
qualities of the cattle and this fuct should be borne in mind when the
yields of the Bangalore herd are ecmpared with those of cattle not used
for feeding experiments.

Central Burenu of Awimel Husbandry. The ineresging interest
evinced by the Public in cattle breeding and dairving matiers resulted
in mumerous enquiries from cattle breeders in and outeide India. Pure
Indian-bred cattle were supplied to several breeders from the farm herds
st Karnal, Bangalore and Wellington, Several private owners wete



110 SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

udvisad as to the clasa of cattle suitable for their local conditions and
actual selections of suitable animals wete made in mapy instances.
Propaganda work eontinued throughont the year and daizy filins were
supplied on joan to the Co-operative Societies Milk Unjon, Caleutts ;
the Manager, State Dairy Farm, Nabha; the Chief Publicity Officer,
Indian State Railways, Delhi, for demionstration to the general publie.
A public lecture was arzanged in Bangalore in the Giobe Theatre presided
over by Hon'ble the British Resident in Mysore, where the ecinemsa
pictures of this Bection depicting the working of the farms under this
Section. were shown to the public. Photographs and lantern slides
were lent to interested parties in all parta of India throughout the year.

II. TrAINING.

The third batch consisting of 27 Duiry Diploma students who coms
menced their term on 16th Octobur 1927 appeared for the examination
held in November 1929 after completion of their twe years’ course.
The examination was conducted by My, F. J. Gossip, Livestock Expert
to the Government of Bengal. Of the 27 students who appeared for
the examination 22 were successful and of these one passed with honours.

During the year four Post-gradusate students also completed their
16 months’ course and were awarded the usual certificates for their
training,

Short courses of practical training varying in periods from 3 to 6
monthe were also given at our training farms at Bangalore, Wellington
and Karnal and at the Anand Creamery, to 45 candidates from private
organizations, Provinecial Governments and the Allahabad Agricultural
Institute, and in addition to this 4 British soldiers were also given voca-
tional training in dairying at the reguest of the Military avthorities.

New admissions made during the vear were 25 students for the 4th
bateh of Indinn Dairy Diploma course which commenced at the Dnperial
Cattle Breeding Farm, Karnal, on the 17th October 1929. As the
number of applications for admission to the course was far in execss of
the numbser which could actually be taken due to the limited hostel
sccommodation, etc., for the first time, since the commencement of the
course, during this year, students were interviewed at various cenfrea
by the Assistant to the Imperial Dairy Expert before making s final
selection. Applications for admission were received from candidates
from sll provinces and many Indian States, and it shows that the desize
for this clags of training is widespread and is on the increaee.

During the year under review a second lot of four studente were
admitted for the post-graduate course,

Mr. F. J. Warth, Thysiological Cherist, and hia staff continued
their co-operation in the matter of fruining the students and the ana-
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lysis of the feeding stuffs for all the farms, I thank Mr. Warth for his
help and advice given from time to time,

ITI, WorK DONE FOR Local GovERNMENTS, Inpiax StaTes, Muni-
CIPALITIES AND ADVICE GIVEN TO THE GENERAL PUpLIc 1N InDis,
ALEV TO PERSONS AND GOVERNMENTS OTTSIDE INDIA.

Bombay., At the request of the Registrar of Co-operative Societies
of Bombay Dresidency, Poona, this office gave the necessary advice
regarding the method of treatntent of milk to be despatched from Anand
to Bombay by train. If wag also suggested that a co-operative gociety
on 8 large &eale should he started which would be benefieial to hoth
the producers and the eonsumoers of mlk.

At the request of Mr, J, Do Bilva, I 8.0, Superintendent, office of
the Military Secretary to the Governor of Bombay, T visited his lands
consisting of abont 104 aeres near Palghar for starting a dairy farm
and furnished him with & complete scheme conslsting of plins and esti-
mates of buildings, specifications of piant and machinery, detailed list
of livestock and establishment fogether with proballe cost of each
item. A profit and loss account showing the approximate result of the
first year's working was also furnished,

At the request of Mr. Darcokbanawalia of Poona thig office examined
the detailed working scheme furnished by him for opening a duiry farm
at. Nasik, and suggested improvements in various directions cennected
with the scheme.

At the request of Khan Babadur V. P. Bhiladwalla of Bombay this
office prepared a scheme for the opening of a dairy furm by Mr, Irani
at Chintupada Palghar on his own lands consisting of 500 acres with a
starling capital of Rs. 1,50,000. The scheme compriced of plans and
estimated cost of buildings, specifications of plant and machinery with
their cost, list of Hvestock with their cost, note of capitul exponditure
and list of establishment and an estimated trading account showing
the profit for the first year's working,

At the request of Mr. Mukhi Harikishindas Gurudinemal, M.L C.
of Hyderabad, 8ind, this office submitted a detailed scheme*jor a dairy
farm to be established on his lands at “ Kali” with layout plans of
buildings with cost, estimates of capital expenditure, list of livestock
and establishment and estimated cost of working the farm for the firat
year and cost of milk production. This scheme was submitted after
Mr. Kothavala had visited the site and supplied the necessary infor-
mation for drawing up the scheme,

The Editor and Msanager of “ Gorakshan Karyalaya ™ of Poona
was gupplied with a list of instructive booke on dairying and eatble
breeding. Later on, in reply to a epecific enquiry made by him this
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office furnished him with information of sule prices of Danish, Cork
and Siberian hutter in London with the sale price of butter in India.
Also the high prices puid for pure milk in India were explained as com-
pared with the chesper rates paid for it in England,

At his request Mr. Mahadeo Dasal of Mr, Gandhi’s Ashram nt Babara-
mati was supplied with a list of hooks dealing with dairying and cattle
breeding for his uve in managing the Ashram Dairy,

Pooj Manchayati Gaooshalla Society of Shikurpur, Sind, were supplied
with a list of books eonnilered useful for the muanagement and handling
of cattle,

Me, Kothavala while on tour ot Kurachi interviewed the Health
Officer, Kurachi Municipality and adyised him regarding their scheme
for the re-prganization of the city milk supply.

Mr. Kothavala while on tour at Bombay In September interviewed
sl diseussed with the Mumieipal Commdssioner and Health Officer,
Bombuay, questions relating to the re-organization scheme for the milk
supply for the city of Bombay.

Jodhpur,  Mr. Kothavale visived Jodhpor in June 1929 and advised
the Milk Improvement Associntion regarding their seheme for the supply
of eloan milk for the vity of Jodhpur,

Brrada. The SBaperintendent, Palace Dairy and Cattle Breeding
Farm, Makarpura, was supplied with inforoaation on the system of
rationinyg animals of various sges.

Kofhapur. At the request of the Secretary, Kolbapur Agricultursl
Exhibition held in November this Seetion took part in the Show hy
sending exhibits and samples of dairy products from Karnal and Anand
to populatise our dairy products.

n addition to the foregoing work specific advice and information
on dairying and cattle breeding matters were supplied to firms, public
bodies and individuals st Bombay, Baroda, Karachi, Dakor (Kuira
Distriet} and Jogeawari (Bombay, Barads and Central India Railway).

Bengal. 1 advised Mr. Narayan Das Bajoria of Caleutta, at his
reguest as to the class of cows which gave the highest yields and the
prices at whjch they could be purchased for a small dairy farm near
Caleutt..

I discussed with the Buperintendent, Bewage Farm, Jamshedpur,
the necessity for introduecing an appropriate form for recording cattle
census figures and other matters in connection with the supply of milk
on a co-operative hagia.

I advised Mr. K. 8inha, I.D.D., as to where Huriana cows and Murra
buffaloes could he purchased and also as to the best class of animals
suitable for the climate of Caleutta,

The Manager of the Birla Dairy Fartn, Ranchi, was advised on
various technieal matters connected with dairying and cattle breeding
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threnghout the year. His proposed scheme for s dairy at Ranchi was
criticised by this office and he was advised as to the best class of cows
suitable for that area and also as regards the financial aspect of the
undertaking.

At the request of the Hon'ble Mr. Justice Lort-Williams of Calcutta
this office submitted a detailed scheme for starting a cattle farm and
dairy neur Culeutta with estimated cost of buildings, livestock, plant
and machinery and establishment.

The Superintendent, Co-operative Milk Societier TTnion, Caleutta,
was advised as to the best type of refrigerating plant to be installed
at Darjeeling in the proposed Co-operative Central Milk Factory for
which detailed plans and estimates were prepared and submitted by this
office.

At the request of the Scerctary, Shridham Mayapur  Kabadvip
Exhibition this Scetion co-opernted by sending dairy produsts from
the Anand CUrcamery and Karnal Farm for exhibition purposes with
& view to popularise the dairy products of our farme and to educate
the public in general.

While on tour at Caleutta T diseussed the proposed village milk
experiment scheme with the Registrar of the Co-operative SBovietics and
the officials of the local milk wynion. Aleo, Mr. Kothavala while in
Caleutta in August, inspected the city milk depét of the Co-operative
Milk Societies Union and offered advice on the spot regarding working
of the plant, treatment of milk and its sale. He alwo discussed with the
Deputy Registrar of the Co-operative Societies some local problems
connected with the miik supply in Caloutta,

Mr. 8. L. Gupte, Veterinary Assistant Surgeon, Tippera, Bengal,
wag adviged as to the best type of milking cows, their cost and the
addresses of sellers of such cattle,

In addition to the foregoing, specific advice and information on
dairying and cattle breeding matters were supplied to firms, public
bodies and individuals at Caleutta, Dacca and Jamshedpur,

Madrus. At the request of the Deputy Director of Agriculture,
Livestock, Hosur Cattle Farm, a suitable plan of dairy buildings was
furnished for the use of the General Hospital, Madras.

Mr. Xothavala, while at Madras in Angust visited the butter depdt
of the Polson Manufacturing Company, at the request of the manager,
and adviged him on the spot regarding the method of grading and con-
trolling the moistnre contents of butter and also regarding the tinning
and packing of butter for long distances.

Messra. K. Rajamannar Chetty & Co., dealers in ghee and butter,
Madras City, were advised as to the best method of preserving ghee
and tinned butter.
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At the request of Mr. H. M. 3. Khoyee, owner of a dairy farm at
Vizianagwram, I assisted him in purchasing half-bred cattle available
for sale at Pusa.

Samalkol. At the request of Mr, B. Venkata Rao of Samalkot this
office anbmisted a complets seheme for the essablishment of a dairy
farm with plans aod mwhinery specifications, » note of capital cost,
list of livestock and establishment with their cost and an estimated
trading aceount for the firat year’s working.

Bung dore City. At the request of the President, Mysore Co-operative
Propagaudist Institute, I supplied a compiete scheme for a proposed
co-operative milk fuctory in Bangalore City with o plan of dairy build-

_ings, specifications of plant and machinery with their catimated cost
for economically denling with 2,000 to 10,000 b, milk per day.

At the royuest of the Secrstary, 8. P. C. A., Bangalore, [ acted as
one of the judges at the Animal Show held in Cabben Park, Bungalore
on the Tth Baptember, 1929,

At the requost of the Bangalore District Board Park Committee,
Mr. Kothavala acted as one of the judges for the Cattle Show held in
Decomber, 1929,

At the request of the South [ndwan Svience Association, Bangalore,
I delivered a public lecture in Bangalore on the 23ed August on * the
LEeonomic Aspect of Cattle Problemn in Indis ™ which was presided over
by Dr. Leshe Charles Coleman, Dikcctor of Agriewltne: in Mysore.  The
lecture was largely attended by ailucated Indinns,

Ooorg. At the request of the Shet Rammkrishus Muth Authorities,
a demonstration of cinema fifns depieting the working of modern dairy
farming was arranged for by thix Seetion at Ponuampet, at the time
of the anunal fair tn April 1930, where some 3,000 agriculturists of Coorg
had assembled. Tt was greatly appreciated. .

Mysore.  In Augast 1929, at the request of Dr. Coleman, Thrector
of Agriculture in Mysore, I visited the Paluce Dairy Farm and the Mysore
Pinjrapole with that officer and aubmitted notes on the working of the
abave two institutions with suggesiions for the improvement of those
soncerns. A complete specification of modern pasteurising plant suitable
for ingtallation in the Paluee Dairy was sont to the State Huzur Secretary,
In July 1629, I attended a meeting held at the office of the Director
of Agriculture assembled to diseuss the report of the Livestock Improve-
ment Committee and gave my suggestions.

At the request of the Dircetor of Agriculture, Mysore, I accompanied
that officer to visit some of the Amrit Mahal Kavals which are vast
areas of State-owned grazing lands on which some 7,000 head of cattie
known as the * Mysore ' cattle are bred in a semi-wild atate on the
ranching system, After the visit I submitted to the Director of Agri-
cufturo a workable scheme whereby the eattle may be bred to hetter
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aervice by training and mapagement. To breed mileh cattle, breeding
bulls or work-hullocks for agricultursl operations, it wes suggested
that a central breeding farm be started under a capable Livestoek
Expert with the object of domesticating the present semi-wild animals,
and in this connection specifications of buildings, plant and machinery,
-cost of establishment, and a water supply scheme were supplied by thia
office.

In April, 1930, at the request of the Dircetor of Agrieulture, Mysore,
[ acted as a joint examiner for the L. Ag. Examination of the Hebbal
Agricultural School, in theory and practice in the subject © Livestock”,

In addition to the foregoing, specific adviee and information on
dairying and cartle breeding matters were supplied to firms, public
bodiea and individuals at Mysore, Bangalore, Oorgaum, Madras, Kuli-
talai (Trichy District) and Angalura {Kistna District).

Punjab. Mr. P. Mangtram, a merchant of Amritsar, was supplied
with a detailed dairy scheme for starting s small dairy with s capital
of Rs. 10,004,

The Manager, Montgomery Dairy Faum, Montgemery, was advised
as to the manufacture of euscin on o fuctory scale, and was also supplied
with the addresses of the firms whe are large buyers of this article,

The Superintendent, Government Farm, Hissar, was sapplied with
a list of the latest publications on genetics of cattle, aheep and goats.

Mr. Shambhudial Kagzi, Manager of Rewari Gaushala, was supplied
with pamphlets to enable him to start a co-operative cow preserving
and breeding society in his district.

Dethi, Mr. P. P. Gupta, 1.1, Manager, Gopal Dairy and Cattle
Farm, fid., Delhi, sent to this office a complate schema of a dairy farm
for serutiny und remarks. I visited the place in January 1930 and
after inspecting the site and dairy, approved of the plan of buiidings,
inspected the cattle and arable lunds und examined the financial position
and gave hil adviee on the spot wherever it was necessacy. This s
one of the cencerns laznched out by an I D. D. studens of our Institute
which testifies to the credit of tuition imparted therein,

Jammu and Kashinere, At the request of Colonel Jung, Personal
Secretary to the Maharaja Bahacdur of Jammu and Kashnere, this
office submitted detailed schemes of dary farms consisting of layout
Plans of dairy buildings with estimated cost, total estimated cost of
capital oxpenditure, list of livestoek with their cost, ist of cstablishment
and specifications of plant and maclinery for botl: the farms at Jammu
and Srinagar,

At the request of Mr, N. N. Kaul, LD.D., of Srinagar, this office
supplied him with & .plan for a ventral milk factory with cold storage,
.specification of 4 complete posteurising plant to handie 20,000 b, milk
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per day, estimated cost of capital expenditure, list of establishment
and a trading account showing tho probable profit of the first year's
working.

Bhopal State. At the request of the Member for Public Health
and Education, Bhopal, I submitted a complete doiry scheme congisting
of layout plan of dsiry buildings with their cost, estimated cost of live-
stock, establishment and specification of plant and mechinery, with
their estimated cost,

Dhar. This office assisted the Remount Officcr, Dhar State, in
purchasing cattle for the State at Karachi.

United Provinces. Mr. Prem Sarup Capriban of Agra wus advised
as to the places worth visiting on the centinent of Europe in search
of information regerding dairy industry.

Mr. Hunter of Barielly was supplied with the names of hooks dealing
with breeding, fesding and mansgement of goats.

The Upper Indin Dairy Supply Co., Bashirgani, was advised as to
the modern methed of manufucturing ghee on a large scale and the
machinery required for the purpese.

Mr. 8. €. Das Gupta of Lucknow weas advised as to the best murket
for cascin and casein glue in India,

Mr. M. D Johnson of the Johnson Butter Factory, Aligarh, was
advised o visit the Government Creamery, Anand, and observe the
working of the various muchinery there before purcliasing a pasteurising
plant, to enable him to turn out o uniform quality of butter.

At tho request of the Secretary, Agrienitural and Industrial Fxhibi-
tion, Allahabad, Mr. 8. Cox, Buperintendent of the Imperial Cattlo
Breceding Foum, Karnal, wus deputed to proceed to Allalabad to act
a3 # judge at the Cattle Show.

Central Provinces, At the request of the Deputy Director, Antmal
Husbhandsy, Nagpur, 1 assisted him in selecting 20 cows and 15 heifers
af the Hissar breed, in January, 1930,

Bikar and Orissa. At the Toguest of the Director of Agriculture,
Bihar nnd Orissa, T inspected the daizy plant which was installed in the
dairy of she Civil Veterinary Department at Patna, on the advice of
this office und found that it had been erected aceording to specifications,
Y ulso discussed cattle breeding and dairying matters with the Direetor
while there in February 1930,

Central Indin, The Director of the Institute of Plant Tudustry,
Indore, was advised as regards feeding sterilized bone-mes) and ground
lime to the work cattle, also where the bone-meal could be had from.
He was also advised as to the feeding value of chooni.

Andamean Islunds. At the request of the Chief Commissioner, Anda-
may Islands, the writer visibed the Dgiry Furm at Port Blair and sub-
witted a detailed note suggesting improvements in the work of the various
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branches of the farm. I also selected a number of cattle and arranged
for their shipment to Port Blair for the dairy farm there,

Foreign Countries. At the request of the President, International
Dairying Federation, Hague, Holland, the writer opined that “the
method of taking samples from checses of different kinds ™ and the
** ehomical examination of cheoge saraples ” advocated by the Federation
were found suitable in so far as thoy relafed to Indian cheese products.

At the request of the Director, Imperial Burean of Animal Genetics,
Tdinburgh, this office furnished a complete list of all the breeds of cattle
in India, details of breeding work done by the Agricultural Departments
and Indian States, control of breeding experiments, milk records and
method of exchange of ideas in tlis connection.

Mr. Justin Kotclawala of Colombe was supplied with o complete
acheme for starting o dairy with 160 acres of Jand near Colombe with
2 foundation stock of 50 cows and 2 stud hulls for the production of
500 1b. milk daily. The scherue indicated breeding policy, maintenance
of records, detailed plans and specifications of buildings, pipe lines
and plant and machinery reguired for the dairy.

Me, Duvid € Krotzes of Manila (Philippine Islands) was supplied
with a list of breeds of Indian eattle and » copy of the Journal of Central
Bureau for Animal Husbandry end Dodrying in India,

Articles written ond veviewed. T contributed an article on ** Hariana ™
cattle, and Mr. Kothavala the second instalment of the azticle on ** City
Milk Supply ' in the Jowrnal of Centyal Burenu of Animal Husbandry
and Dairying. The following articles were edited by this office before
being sent for publication :—

(1) A note on “* Shrinkage of milk in pasteurisation ” by Mesars,
C. N. Dave and Hurbans SBingh, Post-graduate students.

(2) ““ An Tnvestigation into the variation of fat and solids-net-fat,
in cows’ milk drawn ut different times during the process
of milking” by Mr. Z, B. Kothavala assisted by Messrs,
Lal Chand Sikka, N. 8. Iyengar, Karam Rasool and Kartar
Singh, Post-graduate students.

“ Methods of Livestock Improvement in Europe ™ by Mr. T, Murari,
Sueperintendent, Hosur Cuttle Farm, wag submitted to me for opinion
and the same was returned to the author with my remarks.

A Laboratory Manual of Milk Tnspection ” by Mr. A. C. Aggarwala,
Professor of Veterinary College, Lahore, waa also reviewed by me.

1V, GerEraL,

During the vear nnder review o scheme for the establishment and
working of an experimental milk factory in Bengal was submitted to the
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Imperisl Agricultural Research Council. This scheme provides for the
working of a village milk factory for one year by officers of this section
for the purpose of solving mulk transport and surplis milk disposal
problems. Tha scheme was drawn up in consultstion with the Agri-
aultural snd Co-operative Depurtments of the Government of Bengal
which Departments are to co-operate in the carrying out of the
work,

At the request of the Tmperial Economic Botanist, this effice supplied
him with & dotaded plan and estimases of buildings for the proposed
Botanical Bub-station st Karnal Farm,

During the vear research and investigation work was carried out
by this Section as follows :-

{1} The manufactnre of cheddar checse with the use of vegetable

renuet i plece of animal rennct.  {Imperial Institute of
- Animal Husbuuwdry and Dutrying, Bangalove.)

() Investigations into the neutralization of cream for bubter-
makmny (Imperial Institute of Animal Husbandry and Dairy-
ing, Banpalore, and Government Rosearch Creamery, Anand),

(3) Fxperiment to sscertain the effects of interval between the
morning and ovening milkings on the quaniity and gunlity
of milk drawn (Tmperiat Tnastitute of Animal Hushandry
ond Darrying, Bangalarc).

(4) Investigution into the less of milk, during the process of pag-
tentisation (Tmperial Tnstitute of Animal Husbandry and
Duairying. Bangalore).

(5) Invostigation info the efilciency of two types of pasteurisation,
e.g., swing eoll and pglass lined pasteurisation {Imperial
Institute of Animal Hushandry and Dairying, Bangalorc).

{6} Investigation to determine the average period in days required
for conception after calving in Scindi cows (Imperial Institute
of Animal Husbandry and Dairying, Bangalore),

(7) Investigation to determine the variations in the milk yield
and fat percentage of cows during & lactation (Imperial
Institute of Animal Husbandry and Dairying, Bangalore).

{8) Investigation cnrried out with Montgomery and cross-hred
animals to detcrmine the best lactation period and the
maximum yield that the animals of these two breeds give
during their life time (Pusa).

{9) Comparison of the merits of different classes of cows bred at
the Dairy Farm, Pusa (Pusa).

(10) Investigation info the prepotency of bulle used in the Pusa
herd.

{11} Investigation into the village method of making ghee out of
cream (Government Research Creamery, Ansnd).
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(12) Comparative study of the cows of the Thar-Parkar and Hariana
breeds as regards breed characteristice and milking quality
{Imperial Cattle Breeding Farm, Karnal}),

{(13) Some observations regarding the rclation of the season of
the year o calving and milk yield of cows (Imperia] Cattle
Breeding Farm, Karnal).

(14) Some obhservations regarding the relation of feeding of minerals
to regulatity in cslving (Imperial Cuttle Breeding Farm,
Karnal},

V. KanNalL, BANGALORE AND WELLINGTON FARMS AND ANAND CREA-
WERY,

Karnal.

Mr.F. E. Traynor wasin chmrge fron: 1st April fo 24th April on which
date he proueeded on one year's leave ex-India, and Mr, Cox took over
and remained in charge for the remainder of the year.

The Farm has 2,164 acres of land of which 353 were wnder direet
cultivation apd 886 under batei (share system) and 242-6 on cash rental,
The remaining 67%-5 acres are for buildings and prazing arcas. The
chief crops grown werc wheat, gram, rice and jewer and the ontburn
will be seen in Appendix 1 enclesed. On the rice lands small wroas of
peas, gram, berseem and linsced were tried.  The peas gave 2 hig outfurn
but the other three gave practically nothing. A larger ares s being
sowL to peas on this rice plot during 1930-31. The Sugarcane Expert
conducted some oxporiments with different varieties of cane and Pusa
Tnstibtute alse used some land for experimental purposes. It will be
seen from Appendix I that the onttumns have again slightly increased.

The Farm possesges fthe usual farm machinery and the following
additions were made tlurmg tho year :—1 Chaff-cutter, 1 Horse Mower,
bulleck draft, 1 Steam lingine with 1. C. Motor, 1 Thrasher w ith Bhoosa
Brusier and 1 Tracter complete with its accessones,

The strength of the herd at the commencement of tho year was 787
and the total at the end was 890, 177 calves were born. 38 heifers
calved. 110 cattlo of all classes died (of which 85 were culves under
1 year} and 88 animals were sold, The calf mortaliby 1s the highest
ever known on this farm, but it is hoped fo reduve this considerably
by making the pens sanitary. There was n very scrions outbreak of
foot and mouth discaso, oceasional cases of Black-quarter and some
casos of Johne’s disease,

The policy of the breeding of the Farm still romaing the same. It
still has 3 breods of oattle, Thar-Parkars, Harianas and Murrs buffaloes,
and these breeds are kept pure aad stud bulls of known pedigree are
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used. At the end of the vear there wore 90 Thar-Parkar, 76 Hariana
and 30 buffaloes. 118 completed a lactation during thoe year of which
49 were Thav-Parksr, 5] were Hariana and 16 were buffaloes. The
strength of the sheep and Jamb has inoreased from 153 o 195.

The average milk yield of the Thar-Parkar was 2,426 1b., of the
Harlana 2,329 Ih. and of the buffale 3,763 Ib., agalnst Thar-Parkar 1,800
Ib,, Hariana 1,950 1b. und boffalo 3,600 1b, for 1928-29 and Thar-Parkar
1,965 1b., Harigna 1,905 ib, and buffale 3,278 1b, for 1927-28, which
shows a steady rise sll over.

The following table shows the yield of 6 principal cows of the Thar-
Parkar and Herians breeds snd Murra huffaloes which completed their
lactation period during the year . —

Thar-Parker Cows.

Nooh | smrmeme | mgiaa | vmmin | g
yents b
241 3 5,623 430 Farm bred.
149 ] 4,326 207
247 1} 4,150 328 Farm bred,
208 7 4,083 407
266 3 3,083 34 Farm bred.
231 5 3,875 380 Farm bred.,

Hariana Cows.

Nosoh | Aregmese | ik | v
. FeaTa 1b.
186 7 5,188 2650 Hisser Form brod.
108 104 4,865 384 Cawnpore Farm bred,
157 8 4,707 480
Hahiwal
260 & 4,638 293 Ferozepore Farm bred,
142 ] 4,458 319 Hissar Farm beed.
210 8 4,442 234
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Murra Buffaloes.
o [ e | gt | P | o
FORTS 1b.
19 8 7,818 431
18 16 8,060 301
1 10 5,247 201
10 9 4,749 258
26 10 4,628 311 Farm bred.
28 ] 4,496 ‘270

During the year 4 Post-graduates, 26 Indian Dairy Diploma, 8 Short
Course and 14 students from the Allulabad Agricultural Institute were
given instructions. The health of the stadents was good and they had
the honour of winning the Yolley Ball Towrnament in the Karnal District
Tournament.

Braungalore.

Lands and Cultivation. The rains during 1929 were very satisfactory
with the consequence that the outturn of green fodder from irrigated
land (mainly Guinea grass) was 57 per cent. over that of the previous
vear and the monsoon crop 47 por cent. in cxcess, although the arvea
cultivated was slightly less. The overall production cost was Ra. 0-3-8
per hundred b, greon against Re, 0-4-8 of the previous year.

Buildings and Plant. During the financial year under review a sum
of Ra. 5,77T-1 was expendad for repsirs to Buildings and Machinery.
This included further extensions of steel pale fencing in replacement of
old wire foncing. No new buildings were huilt this year, but a sum
of Ra. 1,319-15 was expended in connection with the completion of build-
ings erccted last year. The details sre us follows :—

Rs, i, =

1. Drinking bowls purchesed for the new catile shed .
built last year {inoluding Railwoy froight) N . TRl 0

2. In full settlement of the bLill for erecting new oatila
ehed last year . . PR 1 &

3. Eleotrio light fittings to the ‘iupcrvuaors qusrtcrs
built last year . . . . .. &0 8 0

4. Conveyance allowance peid for supervising the new
buildings built, last yesr . . . . . 20 0

1310 16 O
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The following new machinery was purchased :—

1. Ona “ Elin ” Electric combined pumping set at a cost of Ra, 619+
10-0.

2. One “ Milwauke ** milk filler and capper ub a cost of Rs, 558-8,

3. One Cheese Vat at a cost of Rs. 745.

Buildings snd muchinery wers maintsined in goad order.

Herd. 3% male calves and ono female calf net required by the Ins-
tituie were given away at birth.

During the previous year two very good milking cows (one half-
bred and ono three-fourth-bred) {roni a number which bad been vacci-
nated against the disease in 1925 devoloped symptoms of Johne's Disease
and became very emaciated. They wers sent to Madras Voterinary
College in April 1929 for examinabion. There was an out-break of
Black-quarter in January 1930 at Bangalore Farm resulting in the death
of ane oalf.  Foot and Mouth broke out smong the dry stoek and young
stock hord at Bommanpally in February 1930, but thers were no casu-
albies, One doath during the year wus that of an Ayrshire bull which
swiored for 4 months from the after-effects of Foot and Mouth disease
whivh breke out in the herd during March 1929, One vasualty of more
tlian normul interest was the death in April 1929 of © JILL,” the fameus
Hali-brod Ayrslure Harlana cow which, born on the furm in 1968, had
18 calves and produced 154,779 Ib. of milk, Her average days in milk
por luctation were 295 and har dry periods averaged 52 days each. From
tiie date of her first calving in November 1912 to the date of her dropping
her 1ath ¢alf in Jonuary 1929, ber duily milk yield averaged 26-8 fh.
saleuluted over the whole period.

The following table shows the yield of 6 principal cows which coro-
pleted their lactation period during the year —

Cross-bred cows.

INENRERS .
sl e ut Date of birtt: ntg IE’IF:_I,',,‘E'" 'jl]‘; fi}:::’ﬁ:f{t TEMRES
It
1 hPR LN Ten 1966 10 1,748 a4 Hall bred,
2 4204 | 2od Gel 1935 2 Bw0R RUH o n (End ltation).
-1 T SREh Sept. 10tH ) 7.841 A58 Three-fonrihebrod,
4 SEA-A | 27ehoAn® 192% 4 AT am Hait-bred.
t 75 4tk Irh 161D 8 7610 200 .o
[ 402 | 23cd Mar, 1918 [ 1088 FE1 .
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Seindi cows,

Yrar of purrhase No of Cuantity
Herlat| Nu af and present ealving of milk WNo.oof RyMalks
No oowe appraximate abnee v in tlava ey
age arrival proads mirk
Year Agte

1 11 1ik3 131 i 3 Bl 355

@ el ] E R S0l Farm hired

k] 148 T L0 1 .520 A

4 125 128 7 z 4,200 2832

3 110 1nzy n 2 4074 277

[ iR 4F 1 4.0141 445 Farm b

During the vear the Farm herd produced 5,4 8,815 L. of matk which
was supplemented by o purchase of 30,238 1h. mainly for feeding to
calves. 3,83,276 Th. of new milk were sold to British and Indian Mili-
tary hospitals, officers, eivilions and troops ut the fwo rases, e, 24
annas and 3 annas per b, average being 0-2-11 per Th,  1.24.269 1h.
were separated, 9,906 b, eream wrel 4,073 1, bulter were manufactured
from milk produced ot the Tostitute. 14615 b, milk were used for the
manufacture of choddur cheese, the outturn being 1,198 ih.  Of 1,14 450
Ib. separated milk produced, 104,243 h, were Jssued as feed of calves
and 4,525 Ib. were sold.  The majority of the balance was wasted but
certain quantities were used for experiment, checse making and starter,

Duriny the year there was no alteration in the price of milk and the
Tnstitute was ahle to moet fully the requirements of the Military besides
many civilisn custemers. No purchased mille however was utilised for
resale.

Breeding Policy.  Still remains the same, f.0—

() Best Seindi cows bred to selorted Scindi Lulls.

{h) Other Scindi cows bred to imported bulls aither Ayzshize or
Fresian.

{e) Half or three-quarter bred cows are crossed by Iudian bulls of
a known milking strain, gencrally & Sahiwal bull.

Edveation and Research work, At the beginning of the period thers
were 8 Post-graduate and other special course students and 1 short
course student. Forty other students joined the Institute during the
yoal.

The final oxamination of the Indian Dairy Diploms students was
held at this Ipstitute in November 1929 snd out of the 27 students
examined 22 were successiil,
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Wellington.

Farm londs. The Farm consists of 115-25 acres of land, excluding
603 acres of building site as detailed below :—

Acreg
Arable . . . . . . . . . - 38
Qrazing . . . . . . . . . .20
Lesged land . . B . . . . . . 52:54
Forest land for fuel , . . . . ' . . 7

115256

Of the above land, 8 acres were put to potatoes with & view to clear-
ing the land, 1 acre to lucerne and 52 acres t0 maize, Jotrar and oats,
The moanure used was chiefly f:u'm—yn.rd manure with the addition of
lime, bonemesl, sulphute of arumonia and concentrated super phosphate,

The rainfsll during the monsoon as compared with last vour was as
dotailed balow :---

—_— 1028-29 1029.20

Jupe . . . . - . . . =10 548
July . . . . . . . . . 270 2

August . . . . . N - . . 382 228

Beptember . . . . . . . -3 10-29

764 26156

As & result of this, and moere land having becn brought onder eulti-
vation, there was an apprecinble inerease in the cutturn of green fodder
and potatoes during this year as compared with last year as detailed
below :—

Comparative

192930 132520 Tnarease

ib, 1h. Ih.

Green Fodder. . . . . 6,64,120 5,563,187 1,090,933
Potatoes . - . . . 1,18,214 36,458 81,758
TaTaL . 781,334 §,89,645 1,841,880
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The yields of different crops obtained during this and the previous
years are as shown below :—

e 1920-30 1928.29
ib. 1b.

Maiza . - . . . . B B N 134,875 115,540

Jowar . . . . . . . . . 88,075 41,050

Oats . . . . . . . . B 141420 151,002

Lucerna. . - . . . . . . 7,505 22615
Green Mustard . . . . . . . 1410

n  QGrass . . . . . . . . 150,408 BTG

o DBedding . - . . . . . 61,270 7,615
Oat Hay . . . . . . . . £,275

Tovat. Funner . . 663,120 653,167

Potatoes . . . . . . . . 118,214 36,458

Total Outturn . . . . . . . 782,334 S89,645

The policy of the Farm is to produce as much fodder as possible to
supplement purchases aud not to depend upon Grass Farm Depart-
ment for our supply.

The Farm buildings consist cheifly of Dairy with office and Boiler
roon, Superintendent’s and Supervisor’s bungalows and Rest House,
Additions were made during the yoar to New Model Cattle Shed and
Milk Recording Room at a cost of Rs. 3,559-3-0. A pucea hospital for
cattle is badly needed. This was asked for in the Budget for 1920-3],
but was not sanctioned. This is an item of urgent necessity., Klectri-
fication of the Institute is most desirable, especially as ail other Build-
ings in the vicinity have been installed with electric ights. The Dairy
Institute iz the only Government huilding not lit by electricity,

The chief items of machinery sro :—

Horizontal Steam Engine, Portalble 8team Engine, Two Vertical
Beilers, Refrigerator, Cooler, Hydraulic Ram, Pasteurizer, Retarding
Vat, Bottles soaking and washing machine and Chaffeutter, hand power
.and belt driven.
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Herd, The different classes and hroeds of animals maintained in the:
herd were as under :—

No.
Ayrehire cows . - . . . . . . 15
Jereey cown . . . . . . . . . 1
Ayrehirg Jersey . . . . . . . . 1
Ayrsbire Seindi . . . . B - . . . 17
Ayrehire Hansj . . . . . . . . 2
Ayrahire Sahiwal . . . . . . . . 3
Ayrahire Tharparkar . . . ' . . . 13
Ayrahire Scindi Snhiwnsl . . . . . . . 1
Hali bred x Half bred . . . . . . . 1
§ Ayrehire Jersoy . . . . . . . . 1
§ Ayrshire Reindi . . . . . . . . I
§ Avrshire Hansi . . . . . . . . 1
§ Ayrabire Jersey Heindi . . . . . . - 1
Holstein Honsi . ' . . . . . . . 2
Aeindi . . ' - - . . . . . 4
Barinna . . . . . . . . . 1:
Sehiwal . . . . . . . . . . 2
72

The condition of the herd was not satisfactory, as most of the animals
were sufforing from the after-effects of foot and mowth disease, which
had broken out twice during the previous year. For replacing casual-
ties mid condeninations during the year, 18 cows were acquired by pur-
chase from Karachi. and 6 cows by tranefer from Karnal Faorm at an
average cost of Rs, 482 and Hs. 313-8-0 respectively per each head.

The vields of six Ture-bred and six Cross-bred cows obtained during
the vear are as under :—

Pure breds,

Numbor and Namo of cuv. Quantity | T what period
ib.
26 Kirk Christ Salley 9th . . . . . 6,031 387
5 Priestlands Andry bth . . ' . . 5,706 289
12 Priestionds Lucette . . . . . . 5,149 314
@ Cortachy Patiffa 20d . . . . . . 4,211 396
22 Btreith White Toas I4th . . . . - 3,003 210
6 Priestlands Misa Alberta 20é . . . . 3,560 312
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COross breds.
Crusntity In what perfod
Number aad Name of oow. given daya
204t Barhsra . . . . . . . . 0,748 443
709 Dolly . . . . . . . 7,598 327
169 Tulip . . . . . . . . 5,938 iy
934 Poppy . . . . . . . . 5,215 384
838 Butterfly. . N N . . . . 4,486 327
‘70¢ Bess . . . . . . P 4,470 288

The yields noted above sre no comparison with those ot the two
preceding vears, due to the animals in question heing subject te the
after-effects of foot and mouth discase,

The financial result of working of this Institute for the year under
review shows s net loss of Rs. 14,725 agsinst a net Joss of Rs. 19,150
in the previeus year. The loss is chiefly due to the substantial decrease
in milk wield of the Farm herd. owing to the after-vffeits of foot and
mouth disease which had broken ot twice during 1928-29, the last out-
break heing in March 1929 when every animal in the herd was affected
just ut a time when most of them were due to calve. This not only
affected the yield of most of the animals by 50 per ceng. bt also cansed
the loss of many calves at time of hirth, which might hiave been n valu-
ahle asset at the end of the vear,

The yield of the herd for the first zsix months of the year 1929-30
was 1,14,349 b, against 1,46,818 lb. for the sume period during 1928-29
ad detailed below, which shows a decrease of 32,469 b,  This decrease
had te be supplemented by purchase in order to mect the dewands
for the station :—

_ 192930 192529

Ib. ih,
April . . . . . . . . 16,817 29,198
May . . . . . . B . . 22,520 31,608
Juoe . . . . . ... 19,456 29,402
Joy . . ., . . .. 20,084 24,140
Avgust . . . . .. ... 18,500 14,801
Beptember . . . . . . . . 16,554 15,610
114,349 146,818
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Apart from the excess expenditure under “ Purchase of Dairy Pro-
duce *' incurred for the purchase of outside milk, increased expenditurs
will be found under the following heads also —

{u) Bepaire t.o‘huildings . . For fencing the extra lande taken np*
reroofing and overhauling fodder shed,

{b} Feed of dairy cattle . For feeding extra animala during the year
&n compared with the previous year,

{¢c) Pay of establishment . . Extra temporsry labour employed for
oultivating more Jands taken up and
the increments to staff,

(¢} House-rent snd other allow-

nnees . «  Due to increments fo stafl.

(¢} Miscellanoous contmgmcncs «  On account of a now charge taken on 28 &
liability for Stationery and Printing and
aupply of Books and Forms by Govern-
ment of India Press, not charged for in
prrevivis yeard.

The iollowing figires alse aceount for the loss during the year -

Ra. |
Casualtics of livestock . . . N . 2828
Condemnation of livestock less sule prmbeeda . B . 4,970
Reveluation of Hvestoek . . . . . ' . 490
Depraciation on baildings . . . . . . L1z
Depreciation of plant and msu_hmery - . . . 1,875

The value of dairy produce sold during 1929-30 was Rs 76,222
against Bs. 77,708 during 1928-29, as detailed below, 1t may howover
be noticed that inspite of the increascd smles of 5,655 lb. milk and
107 1b. butter during this year as compured with last vear the value
realized was lower owirg o the rednction in ssle rates :—

3

192930 1028-20
Quentity Amount Quantity Amgunt
1b. Ra. 1b. . Re.
Milk . . . . . 235,865 48,626 234,230 df, BT
Butter . . . . 19,288 28,271 18,178 28,986
Cresm - . . . 818 1,084 785 1,374
Cheese . . . 85 146 75 131
Beparated mils . . . 111 8 36 2
Butter milk . 2,813 41 1,314 3
Bundry eradit for aale of odd . 149 ‘. 211
ouneca of milk and butter,

ToTal . 74,222 77,708

Anand.

The (reamery's working during 1928-30 wus more successful than
in the past vears and has vesulted in a profit of Rs. 13,807-7-0 on
the commercial side against a loss of Rs, 2256-2-3 in the preceding year.
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A pood desl ot inconvenience was being felt on account of certsin
machinery which had become very old and useless owing to long usage ;
and efforts ave Deing made to replace all such machinery graduaily.
The following were purchased and installed in the dairy during the year
ir replacement of the old condemnod ones :—

{1) Two apiral osil cream ripening vatse in replacoment,

(2) An AMs-Laval power sepurator type 42 direct helt driven of
capacity 330 gallons was received during the year. This is
to roplace the old one which requires seme repairs and re-
placements of certain wain parts,

(3) A new electric motor was installed in place of the old unservice-
able one to run the miik condensing plant at a cost of Ra, 588,

(4} A motor well pump ron by electricity was newly installed in
place of the old steam pump. This has resulted in a great
saving of steam and oil and also prevents any Inbricating oil
dropping and affecting the purity of water to a great extent.
The steam pump is also kept a8 & stand-by.,

{5) D. . Blectric Dynamo (Compound wound) erected ut a cost of
Rs, 1,857 tor gencrating electricity and a complement to the
electric installation, in place of the old one which is now used
to run the motor pump in the well.

{8} An electric meter was newly fitted up in the Superintendont’s
buagalow for recording the amownt of energy consumad,

The question of accommodation te the students on their visit for
training continues to be & probleni, owing to the difienlty to secure
comfortable rooms in the near vicinity of the oreamery., Hence the
urgent necessity for a hostel building inside the creamery premises is
greatly lclt. Ureamery staff are also experiencing very great trouble in
getting accommodation outside ; and residential quarters for staff, whose
presence is always ncoded, may be constructed.

The trade of the ereamery wus greatly increased during the year
under review as the comparative statement of sales will show :—

—_— 1928-29 1928-30

Ra. a. = Rs. a. F.
Butter . . . . R . . 073 5 1) 80,340 12 O
Boparated milk . . . B . . 337,706 0 O 45,626 0 0
Ye]]_.ow hee . . . . . . . 2,331 7T 4 6,690 4 O
Whli_e ghee . . . . . . . B4 & O 780 14 O
Casein . . . . . . . 15756 4 0 13,015 4 ¢
Cream . . . . . . . 2310 0 # 70
Cheens . B . . . . . . 45 4 0 3312 0
Milk . . . A . . . . 416 0 0 e 0 0
Buiter “ 0" | . . . . , . 6i1 0 © 55 0 0
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The whoie lot of cold stored butter which was held in stock at the
beginning of the year was gradually disposed of during the period under
report. A part of i was sold as such and the rest after turning into
ghee. The demnnds from the Military Department greatly increased
during the year. Just at the close of the vear the creamery had taken
in band to supply butter both bulk and in small tins to almost all the
Military Dairies in the Seuthern Uirels and to the Supply and Transport
Department.

Though the sales effosted month by month shroughout the year have
remained nearly constant, the purchuase rates of milk have periedically
varied and were favourable and hence the trading results from the
commercial side are encouraging. The creamery has been working a
single shift from May 1929, thereby great savings have been effectod in
general stores, such as chemicals, o1l und coal, eto.

Erperiments | and demonstrations,  During the vear under review
experiments in the transportation of pasteurised whele milk to Bombay
city were made through the agency of Messrs. R. Bamaniklal & Co,
Trial ¢ans were sent for rome time te see it the nlk wounld keep when
thoroughly pasteurised. Bub certain difficulties such as the difference
in taste of pasteurised milk, lute deliveries due to irregular arrivals of
Mail trains at Bombay were experienced. To avoid cream coming o
the top and forming » hard cake, the milk will have to be homogenised
and so 3 modern homegenising plant may be installed.

Trials in the munofacture of Rennett casein were also undertaken
during the year and the ssmples of the resultant preduct have been sent
to England for analysis, and a report about its quality and usefulness
is awaited.

The creamery participated in the Agricultural Shows held at Alluha-
bad, Kholapur and Dhubulia by sending ita exhibits of dairy produects.

Training. Five Post-graduate students from different provineial
(Governments and 3 Short Course students attended courses at this
creamery during the year. Hvery pessible assistance in their training
was given them to study the conmditions of village dairy industry in
Gujerut: They were also taken to the Chharedi and Barods Dairy
Farms where thoy were shown the study of Gir and Jafarbadi cattle,

Twenty-seven L. D, D. students from Allahabad Agricultural College
in charge of their Professor stayed at the Creamery for a fortnight dur-
ing whioh period they were given s short course of practical training
in butter making on & factory scale, casein making and the manufacture
of condensed milk.

A party of 70 agricultural and dairy students belonging to the Poona
Agricultural College paid o visit to the dairy during the year. They
were shown round all the working here including tte process of butter
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menufacture in larpe power churns and the making of casein, etc. They
evinced a lot of interest in what all was shown to them.

Experiments in the manufacture of casein are alse conducted hure.
The drying of curd during monsoon is much disturbed and a keen neces-
gity for o casein drying machine is folt which would increase the quality
of the stuff thereby fetching a reasonsble price for tle quality.

General, The existing buildings, plant and furnishing were main-
tained in perfect condition throughout the venr with pertodical petty
repairs and renewals. The creamery during the year was attended by
several interested visitors,

Throughout the period under raview Mr. M. (. Rangaswawy, 1.D.D.,
way in charge of the institution.

The combined receipts and expenditure statement of Karnal, Banga-
lore, Wellingten Tarmy and Anand Creamery for the yeur 1929-30 will
be found in Appendix TV,
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APPEKDIX 1.

Outturn of Grain and Fodder from the Imfpeﬂ:al Cattle Breeding Farm,
Karnal, during 1829-30 as compared swith two previous years,

TIFYENERCE
Fartienlars 192728 12H-28 1924-30
pULLY Mrous
My, wr. ol My wr. ol Wiz, wr. ch Mds, ar. ok Mde. sr, ch,
Greing.
liram 2,114 VO 3,536 34 B A4 31 0 45 3 8
Barlay . 381 32 B 127 10 0 420 0 A9 Lk A °
Whrat 4,007 20 O 822218 © AXs0 05 D[ 0o rIREG 0
Zin 2816 2 4 4,701 27 & 1,237 14 and 28 4
Toris 165 1 %
Gur . 274 30 R .
Bugarrane Seed 311015 4
Proen wenit 44 10
Mawi 21 1 0 nes o0 1 7T @ & 22 u
Hanee Flbre # 50 0
Linared . ag o3 0 337 0 28 33 0
Poappeed L o0 7 0 9 7 0
- — e
Toran 13,155 4 12 | 15005 26 14 | 16,400 57 14 2,460 35 0 A2 22 12
. b, m . k.
Foddera.
Cherri Green . 878,170 37,200 280,260 262,000 .
Charridry 2,600 111,800 72,800 a8,800
Feading Hay . 112,840 £1,800 401,060 650
Greer grass 1,216,824 .. 13,800 13,800 i
Qredn cata 26,020 4,000 .. Ve 4,800
Bica straw o 281,200 234,000 250,000% 20,000 .
Bhooss ralxed A00,680 1,060,677 1,418,414 8oL, 047 o
Oparn gram . 82,800 [ =) .
Chartlsilagn | 3,004,000 5,607,620 BT, 020
{ireen Bailey 1,000 o 1,000
—
Torar 3,820,220 £,402 577 5 B46,844 1,300,117 4F,080

* Hatimated —ne . war aold standing,
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APPENDIX IV.

Statement showing receipts and expenditure of ‘the Imperial Institutes
of Animal Husbandry and Dairying, Bangalore and Wellington,
Imperial Cattle Breeding Farm, Karnal, and the Government
Creamery, Anand, for the year 1929-30.
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APPEN

Statement showing recaipts and exponditure of the Imperial Institutes of
Cutile Breeding Farm, Kernal, and the Govern

Heads of Recebpts

TOTVE BRCETPT: (U431 AN BOOR HFRMT COMBIFEL)

sl Rangalore | Welllngivw Anenid
M- EH it a
Dairy Prabrice

On credit | . . . . 17,016 B4.027 ER,50] 10,167
On cash . . . . . R H] 0,ndn a7 4,151

30 coupate . a,een 0,411
TaTat The et 1,444,398 T4 140 114,588

Capital Receaple.

Livastock, deiry . - N 1,784 #1405 1,h21

Livertock, fpught . . T T 5
Plattt mid machinery o 1% 467
Torin - 4074 y.ray 1,676 4407

Miecelfuseovg Reseiple.

Graln snd fuider . . N 4 055 -1y et

Feos from sbedends . . RS 5,004 17 2T
Other Miseallansons—
Reeefpts . . . . . 4071 8,742 5,04 19,783
Sale of skins . . . W Gy 11

TOTAL B 61,319 #4807 #,840 20,065
GRAND TOTAT B8, 3tE 1,168,102 #2,870 1,335,858
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DIX Iv,

137

Animal Husbandry and Deairying, Bongalore and Wellinglon, Imperial

ment Creamery, Anand, for the yeor 1929-30,

Tenda vof Bxpend wre

Torit EXPRNDITIRE (LONRINED CAST AND NDOK

jGH L]

Harnal Bangatoie b OWellmeton Anand
Hs, Rz, B, e,
Srpplicd und Spryiecs.
Tands, hulldimngs wnd ao eawories 1,420 13, R00
Flant sud machiuery . . 20,00 2,162 8028
Foretraze of dafry cattle . T4 14,501 TR .
FPurchiee of dranght catile |
TOTAT OF CAPITAL [TEMA . ErA -5 17,503 11,527 2,18
Tent and repatra to bmildoyg . . . 15,641 200 1,748 1,000
Repaira t plantz, machkinery apd workehop |, G303 2,811 1,808 3,4v0
Feed of dalry catiTe inelading gracing ehargea Hd R 54,1103 245,470
Bire of rattle and puechave of daicy produce 08,585 A4,588 72,001
Tor, «mlt, acld preservathes . . 1137 i) 109 1,095
'Pr;b]?::gt.é:n o graln andl Fodder, cublivation 14,545 1,664 4,485 -
Fael, Haht, walcr atel miseedlancons storen . ] 18,460 8,983 11,84
Frelphe an stoyes . i} 1,840 1,391 1,70l
Medlep! stores . . . . . 1,671 . 4k
Tedund of coupons and deposits | . A . 208 fu
Oontingencles . .. T, 2,480 2 kbg 2,128 2,489
Fatablishment | . . . . . 41580 35,007 22,548 14,728
Allowgnee . . . . . - 1828 2,008 E3tE) T
Tatu. oF REYERTE ITEVE 1,258,086 1,860,487 ’ 100,627 1,317.508
URAND TOYAL 1,658,871 168,240 1,12,054 1,260,628

c2
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REPORT OF THE PHYSIOLOGICAL CHEMIST.
(F. J. Wazrns, M.Bc.)

I. Cuargs, Brarr anp Touss,

Charge. 1 held charge of the Section throughout the year.

Staff. Mr. A. Viswanathe Iyer, First Assistant to the Physiological
Chemist, was on privilege leave for two months and thirteen days from
the 19th May 1930 and Mr. N. C. Das Gupia was appointed to officiate
as Mirst Assistant during that period. Mr. N. 8. Sankarenarayanan,
Fieldman, was deputed temporazily for one year to carry out feeding
tests at the Military Dairy Farm, Kirkee.

Tours. 1 visited {1) Hosur Cattle Farm and the Imperial Institute
of Animal Hushandry and Dairying, Wellington, in connection with the
feeding experiments to be carried out at these two stations; (2) Pusa,
to attend the meeting of the Board of Agriculture ; and (3) Dehra Dun,
to inspect the X-ray Institute for the purpose of drawing up a scheme
for the establishment of an Animal Nutrition Institute there.

Mr. A. V. Tger, First Assistant, sud Mr. T. 8. Krishnan, Laboratory
Assistant, attended the meeting of the Indian Science Congress held at
Alighsbad in January 1930. Mr. A, V. Iyer visited Dehra Dun also,
to inspect the X-ray Instibute and to submit proposals as to how best
to utilise the present buildiugs there for the proposed Animal Nutrition
Institute.

I1, LaroraTory WoRkE.
The following i & list of analyses completed durtng the year (—
Completo analyses ;—

Fodders . . . . . . . 106
2, Tacey . - . . . . . . M5
—_ 213
Partinl sonelyses of fodklers . . . . . 12
Dry matter i feecon, unne, fodders, g,u . . . N 2,004
bll.l&le Nitrugen determinawons :—
1. Freuh freces . . . 185
2. Fresh fwces after pcpa.m trea.tmcnt . . 158
3. Milk . . . . . 142
4. Urine , . . . . . . .o 132
3. Fodders . . . . . . F5)
— 572
M:neral analysea of scily, vrine and fodders . . . 131
Complete analyses of urine . . . . . . 221
Miscellaneous anplyses -
i. Hippurie acid in urine . . . .33
2. Paracresol in urioe, . . . . .72
3. COy in urine , . . . . . . 1o
4. PH in urige . . . . . . . 140
5. XH, in urine. . . . . . i)
§. Chloridea in urine . . . . . . 8
7. Silnge extracts . . . . . . 1B

Torar . 4,001
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III. Praxs vor THE ESTABLISHMENT OF A NeEw ANimar NUTRITION
InsTITUTE,

At the request of the Government of India, I inspected the X-ray
Institute at Dehra Dun to report on its suitability us an Anjmal Nutri-
tion Tnstitute. This Institute was found to be admirably suited for the
proposed purpose, and, acting on orders of Government, I have pro-
pared and submitted new detailed plans with full estimates for the
conversion,

IV. Worx or TRE SEOTION DuRINg 1929-30.

1. Experiments on nutrition of growing enimals, An cxperiment on
the nutritive valie of gram husk showed that this fnod could bn nsed
&3 a substitute for wheat bran under certain eircumstances.  With the
rations used both foods improved the consistency and palutability of
the ration, both brought about approximately parallel ineresses in food
consumption and in live weight. Digestion experiments showed that
gram husk possesses & distinctly lower Starch Equivalent value than
whest bran, and, in contrast to wheat bran, it provides no digeatible
protein whatever. Comparing Starch Equivalent values of the mixed
rations with the observed nutmtive effect it was concluded that the rela-
tively higher American values vorrespond more clozely to the effect
obgerved in this experiment. The data obtained have been isswued in
the form of & Memoir, ** The Nutrilive Value of Gram Husk 7, Vol XI,
No. 5, Chemical Series (In the press).

The Hosur calf feeding experiments yiclded sowe definite results of
intercst. The enhanced value of early cut hay is shown by the follow-
ing figures :—

: Avernge
Food eonanmplion in His, live
——— vy Mutter pea weiglh
day. inoreasa in
140 rdnya,
Faddor, Concenlrate
Early cut hay . . . . 924 LY G5
Matore hay . . . . . g3l ! 334 I O

The better productive power of early cut hay is due partly to better
consumption and partly to its high digestibility. These experiments
with early cut hay indicate a line along which the nutrition of cattle in
Indis can be improved. The starch equivalent values of the rations
consummed in tests made during three consecutive yesrs have been
oaleulated (a) according to European standards, (b) according to
American standards. The figures are given in the accompanying table.
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Starch Equivalent Values of Rations.

|
i
Hetlner's Toeeerd of Awmerican Fxcess of
Tutriilve Hharch Heliner Htarch American
Bxporkment, offect from | Baquivalent ) value over | Equivalwmt | velua over
Uve welghts., valne o | Hve welght valuo of live welght
ratlon. ] valie. ration. valog.
4
— =
1826, i
Hoy and concentrals . . 5 dfy o8 ! —---11 382 + 23
Bllage and roncentrate . 305 + 1k ‘ 410 444 o 48
. i
1887, 1.
i |
Huy and concentrate . . 500 348 ;B4 pe ﬂ —H
1
Bilage alene . . . R 426 2 By — 45 344 +:24
1028,
1
Low compontrats and young Ly 47 P - R S
! !
[
Tow conctalrate and nabire 421 409 —12 | 4 | 4w
Ly. ! ‘
Low roneentrale snd sHage -3t 4 B —30 [ 576t + 33
r
H!g conceatrate and  yomug 58 520 } -8 615 | <+ BT
¥ ! !
} \ i
i
llilif:t enneentrate and mature 4-43 38 — 0B 486 R 1
-
Hlgh concentrais and sage . B0y B0 — 10 653 | Bl
b
AVERAGE . 44T 4 IAY — 213 ‘ 4807 427
H
H |

The cvidence from this table can be stated very briefly. In mine
tests out of ten the Buropean estimate is lower and the American esti-
mate higher than the value obtained from live weight data. The Hosur
experiments have been summarised up to date in a Memoir (Vol. XI,
No. 3, Chemical Serjes}, Purther espetiments have been commenced
at Hosur,

At Bangalore an interesting experiment on the comparative values
of two fodders for growing heifers ia in progress, Three groups of animals
are under trisl, one group on each of the two fodders and the third
group on a mixed ration of the two fodders. On thecrstical grounds
the mixed ration should give better resuits than the mean of the two
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fodders fed singly. At present there is no evidence of an enhanced
value in this particular mixture.

An experiment on Jodine feeding 4o young calves has also heen under-
taken at Bangalove. At this stage o positive statement cannot be
made but there are distinet indications that Iodine is producing bene-
fteisl effecta.

2. Ezperwments on wille production. 'The tests undertaken in 1928 to
compare the values of some common oil cakes were cantinued and
brought to a conclusion during the year under report. The resulte
obtained have been published in two papers in Jowraal of the Crntral
Burcen for Amomad Hushandry und Dovrying in Indiv (Vols. IIT and 1V,
Parts 5 and 1 respectively),

An extensive experiment on rationing for milk production has been
organtsed in enllaboration with Lit.-Col. J, Matson, Assistant Controller
of Military Dairy Farms, to be carried out at the Government Military
Dairy Farm, Witkee. The work has now been in progress for about
three months and is proceeding satisfactorily. The splendid five stock
resources of this dairy (we are using over 100 cows and 80 buffaloey in
our tests) offer a unique opportunity for experiments on a large scale
from which duta can be procured for statistical treatment. In this
experiment it s hoped also to determine the rolative efficiency of cows
and buffaloes for milk production.

An experiment has been commenced at Bangslore to determine the
relative merits of high and low silage feeding. It appears from these
trisls that, for periods extending up to two months, cows can make np
for a shortage of ailage by eating more regi straw. This experiment is
bringing out » number of important points and will be continued to the
end of the Javtation period.

8. Imdiun course fodders. The examination of typical hays has been
continued on the lines already indicated. The results obtained during
the past three years on this subject have been collected together and
published as a Memoir, The most striking fact in this summary is the
observed range of protein content which has been found to fluctuate
between 180 per cent. and 1-9 per cent. These wide variations are
attributable mainly to (u) characteristica of species, (8} the stuge of
maturity, Graphiec representation of the data has revesled the fact that
the digestibility of all ingredients is related to the protein content of
the fodder. Based on these results a graphic method has heen developed
for estimating the nutritive values of fodders. The graphic method has
also shown that the digestibility of carbohydrates is at times seriously
depressed through unknown causes. A means is thus provided for study-
ing the euuses of depressed digestibility. In the course of this work
efforts were made fo study the effect of maturing on nutritive value.
The following results are inatractive.



142 SCTENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

Effect of maturing on the nutritive value of hay.

INGRSTIBLE NUTRIMFTS PEE 100 188, DRY MATTEA.

Sourea of hay, Htngn Tatal | Starsh

Crude Garbo- Oreanle Hyuivalant
I'rotein, hydeatis matter, Halluer.
U R e ———

Ioanr spar grass oy, . | Facly 2.4 5ld Bh 1 IRG
Rlppr E .. T a1 7

SR bl N [
Bolwruin kukh hay .| Early L Fa i 514 42 49
H T 12 "7 617 430
‘ Ripe . .. 70 e 20
Kolnkubtnd by, THuaue . | Harly . 17 47 06 A a4 I 442
Fiume . b 40 A 538 a0
Rips . T 05 A7 B4R

I !

Tt is seen thut with advancing maturity the amount of digestible
protein and the Sturch Bguivalent value decrease steadily in every case.
These figures are highly significant for the cattle [eeding problem in
India.

4. Ewperiments on maturing of erops, A fow experiments were earried
ont during the vear nnder report to complete a preliminary enguiry
into this subject. All the necessary dats have now been provured.
Further developments must depend upon the conclusions arrived at
from the work that hus been done.

5. Mineral vequivements of cottle. Physiological studies carried out
by the Nutrition Section on the agid-bage balance of cattle urine indicate
that urine reaction and urine composition may at times possibly influence
mineral assimilation. Feeding tests with heifers or two selected fodders
have Deen institnted to test this important point. The experiment is
likely to proceed without a break for two years. An experiment on
Todine feeding has heen referred to already. Further Physiological
studies at Bangalore have indicated that sulphur metabolism iy worth
Atudying in certain cases. Accordingly, a feeding experiment haa been
started to study this question.

6. Indian pusture grasses. The work on pasture grasses has been
placed on an entirely new footing this year. At the request of the
Physiological Chemist, Officers of the Impenial and Provineial depart-
ments of agriculture have kindly offered to grow a number of pure species
on selected sites, Ten stations scattered in different parts of the coun-
iry and representing the chief soil and climatic conditions sre now grow.
ing seed distributed from one source. In due sourse, information rela-
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ting to growth, yicld, maturing and chemical composition of the crops
from each station will be obtained.

7. Protein digestion. The exporiments on protein digestion were
explained at length in last year’s report. Procceding on these lines,
data have been obtained for a number of the most common Indian
concentrates. The work has heen brought to an end, for the fime being,
and the results will be published shortly.

8. Silage investigations. A full examination of Jarwar silage made
from cropa at different stages of development and under different condi-
tions of packing have been carried out during the past year. This
enquiry is nearing completion,

Silage from cevenl straw. During the past year feeding and digestion
trials were carried out with rugi straw silage, The silage produced from
rugi straw wad of a mildly acid type with the characteristic odour of
silage. Tt was readily eaten by young animals. A comparative feed-
ing test with ragi straw and ragi straw silage gave practivally identical
results for these two fodders. Under the conditions of the trial, there-
fore, the silage offery no advantage whatever, It is desirable to do tests
under conditions i which the silage may be expected to be beneficial.
This year rice straw silage has been prepared. [t will he tested shoctly.

8. Physiological studies, {u) Diuresis, In this study a new phase
has been reached. During the past three vears the diuretic efiect of
fodders hua been recorded systematicully and a consilerable amount
of information has been collected. While this work was in progress it
was observed that cortain animals guve exeeptional vesnlts always, A
geheme of work has now been organised to study the peculiarities of
these animals and to determine how far anomalons urination affects
metabolisnn,

(0) Hippurie dcid exeretion. The work reported last year has becn
continued and dats have been collected relating to a considerable mimber
of typical Indian fodders. A similar enquiry has been instituted into
the production of phenolic substances by fodders. It has been found
that the yields of Phenol and Benzoic scid generally run parallel to one
another, the ratio Phenol-Benzoic acid being almost the same for a
number of different fodders. A few fodders, however, have been found
to give values which depart consistently from the general average.
There is no doubt that the Benzoic acid and Phenol are derived from
the lignin and lignin precursors present in the fodders. A study of
lignin and its digestion has therefore been commenced. The ohjact of
this work i twa-fold.  In the first place it I3 desired to study the origin
of Bonzoie ucid and Phenol.  In the second place it is intended to dotors
mine the effect of lignification upon the digestibilivy of fodders,

{t) The Aeid Base Bulance of Cattle Urine,  Experimenta have been
continued ¢n the lines deseribed in last year’s report, A simple and
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efficient method has been devised for determining organic acids and
alkelis present in urine by one single operstion, using potentiometric
titration, With this process the urines from three types of fodders,
namely green fodders, overripe grass and cereal straws have been exa-
mined and churacteristics for each type established. The results of
thess experiments have been embodied in & paper which hus been sub-
mitted for publication. A subsidiary point revealed in the coarse of
this work is that certuin fodders aze distinetly deficient in Chlorides.

TFeeding experiments have been initiated to determine the influence
of certain urine charseteristics upon nutrition and growth.

() Sulphir Metabolism. Proliminary observations hy the Physiclo-
gical Chenist have shown that the Sulphur content of many Indian
fodders is low and that this Jow Sulphur content of the food is reflected
in the composition of the urine which often contains no more than a
trace of free Bulphate. Out of 20 fodders teated only 3 yielded consider-
able quantities of free Sulphate in the urine. New processes have been
developed for this work and metabolism experiments bave been initiated
1o determine the Sulphur requirements and Sulpnur eupply ander certain
spectfic conditions.

Y. TRAINING OF PosT-GRADUATE STUDENTS
Duzing the past year four students went through the post-graduate
course.  Tn addition, one special research student wonk through a course
of training. Five students are attending the course this year,

VI. InsTRUCTION PROVIDED FOR Damy Dirnoma Srupewrs,

The usual courses of lectures on chemistry and aninul nutrition wers
given to the Dairy Diplona students,

V1i. Co-orzraTion witd (Orher DEPARTMEKTS,

(1) Mudras Depnriment of Agrienlture.  Feeding experiments have
been commenced again at Hosur Cattle Fapm this year. Owing to an
outhreak of Rinderpest in the vicinity, tho work has been temporarily
stopped, but it will be taken up again when inoculation has been carried
out, The Madras department has once more helped this section by

) Jending animals for experiments &t Bangalore.

(2) Military Farms Department, The Section is engaged on a large
scale co-operative experiment st the Government Military Dairy at
Kirkee.

(3) In the work on pasture grasses the Section is receiving help from
the Imperial Institute of Agricultural Research, Pusa, and also from the
Madras, Bombay, Bengal and Bihar and Orissa Departments of Agri-
culture,
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VIII. PUBLICATIONS,

The following papers were sent in for publication during the year
under report :—
(@} Memoirs of the Department of Agricedture w0 Indin, Chemical
Series - —
1. Silage Investigations at Bangalore by T. 8, Krishnan, B.A.
Vol. X, No. 10,
2. Feeding Kxperiments ot Hosur, 1926, 1927 and 1928, by F. J.
Warth, M.8c., Vol, XT, No, 3.
2. The Nutritive Values of Some Typical Indian Hays by F. J.
Warth, M.Sc., Vol. XT, No. 4.
4. The Nutritive Value of Gram Husk by F. J. Warth, M.8¢., and
Lal Chand Sikka, B.Be. (Agri.}, Vol. XI, No, b.
by Articles in the Journal of the Contral Bureaw for Animal Hus-
bandry und Dodrying in Indie =—
1, Bome Difficnities in Arsigning Reliable Starch Equivalent or Net
Hnergy Values to Indian Fodders, by F. J. Warth, M.8c.,
Vol. TIT, Purt IV, January 1930.
2. The Effect of Some (Jil Cakes on Milk Secretion, Part IT, by the
Post-Graduate students in the Animal Nutrition Seetion,
Vol. IV, Part I, April 1930,
(¢} The Influence of Food-Stuffy on the Acid-Base Balance of Cattle
Urine, by F. J. Warth, M.8c¢,, and N. Krishna Ayyar, B.A.  (Submitted
for publication.}

IX. PrograMME oF WoRK FOR 1930-31.

Magjor subjects.

1. Experiments on the nutrition of growing animals. This work
involves tests at Bangalore and Hosur.

2. Experiments on miik production, a continuation of the work
reported thia year.

3, A study of Tndian coarse fodders, ineluding determinations of
maintenance rations and studies of nitrogen and mineral metabolism.
This is a continuation of the systematic work commenced during the
paet year at Bangalore.

4. Indian pasture grasses, the special enquiry described in this year’s
report.

5. Bilage experiments on the lines laid down,

6. Physiological studies on the lnes laid down,
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Minor subjects,

1, A study of the chemical methods employed in the above enquirics.
2. Preliminary experiments for the initiation of work on other aspects
of nutrition.

Training.
1. The training of post-graduate students, which is an important
branch of the work of this Section, will be continued as usual,
4. For the Dairy Diploma students a course in general seience, plant
cherniztry and nutrition will be provided by this Sortion.
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EEPORT OF THE GOVERNMENT 3UGARCANE EXPERT.
{Rao Banapur T. 8. VENRATRAMAN, BLAL)

I. CuarGE AND BTAFF.

T held charge of the olfice of the Government Sugarcane Expert
-during the year under report except for about a fortnight towards the
beginning of the year when I was on deputation in Java attending the
Third Convention of the International Society of Sugarcanc Techno-
logists. At that Convention T was elected Chairman for the section
on ** Varietics including propagation and seiection ™ for the next three-
year period. Mr. Nand Lail Dutt, M.8ec., held charge of the office of
the Beeond Cane Breeding Officer during the whole year.

The post of pazetted Assistant to the Second Cane Breeding Officer
was split up into three posts in the subordinate serviee, the clerical
staff being strengthened by the addition of a store clerk.

II. Bugarcare = Sowsnun HYBrIDS,

{r) Obgect,  One of the obstucies to a larger extension of sagarcane
cultivation has been its long duration, oceupying the land as it does
for at least a whole year. Again, there wonld appear to be o definite
use for sugarcanes which would mature earlier than any extant kinds,
as such varietics would help in increasing the number of working days
in & factory, an ebvivus Tactor in further cheapening cost of manufac-
ture. The idea was therefore conceived of erassing sugarcanes with
shorter duration crops like the cereals. With this object sugarcanc
(P. O..J, 2725) was erosged with Andropogon Sorghum (Jowar or cholaii)
and other oepcals. P 0. J. 2725 was  selected as the mother
parent on account of (1) its being a desivable type of cane; (2) its
character of free seed setting under Coimbatore conditions ; and {3} the
practical absence of open anthers and fertile pollen,  The cross Letween
P. 0. J. 2725 and Andropogon Sorghuwm yielded plenty of germinations,
the control, nnpollinated P. O. J. 2725 as also the other Bugareans %
cereal erosses, yvielding no seedlings. This success would not have
been possible but for the unique enthusinsm and application of my chief
Botany Assistant, M. R. Ry, R. Thomas, to whom my gratelul thanks
are due.

(8) Characters of the hybrids (chiefly vegeiadive), (i) Shape of first
leaf. The first indication of success was seen in the shape of the first
leaves, these being distinotly broader and shorter than those of sugar-
-cane seedlings.
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(ii) Colonization by Aphis maidis. Apkis maidis has not so far been
noticed fo colonize freely on sugarcane seedlings at the station,
Certain of the Sorghum hylrids, however, showed heavy infestations.
Alongside of the Sorghum hybrids two sugarcane hybride—oiz., (1)
PO J. 2725 B, 3412 and () P. 0. J. 2725x66 White carp—
wera platited for a proper comparison in respect of various characters.

(iil) Leaf characters. In leaf module, surface eontour, and presence
of wax, the Borghum hybrids were guite distinet from the other sugar-
cane hybrids, taking obvioualy after Borghum in certain respects.

(iv) Leaf behuwviowr on fuding. On fading, the leaves of P, O, J,
2728 and of the hybrids between I, 0. J. 2745 and sugurcanes, show
a definite inrolling of the two lamina halves. Those of dndropogon
Sorghum (Periamanjal® of Coimbatore which way used as the male parent),
on the other hand, fold on the midrib. The lesves of certain of the
Borghum hybrida behave like those of Aadeopogon on fading, It has
heen found that this hehavienr on fading is correlated with an interest-
ing difference in the structure of the lamina.

{v) Stem characters. Certain of the hybrids show but a single Tow
of ro0t oyes on the root zome like the stems of Sorghum, sgainst the
two to four rows of root oves of the sugarcane,

Other characters in the hybrids, obviously derived from the Sorghun,
are {1) the characteristic ‘ stilt * roots of Sorghuin ; {2) the bud grooves
oxtending along the whole length of the internodes ; and (3) the shape
and siructure of the huds,

{vi) General, The hybrids include a very wide range of forms,
certain of them showing off more like fodder grasses with a good amount
of broad and roft leaves.

(¢} Ripening and quice quality. (1) Short duration. Bugarcane sced-
lings are plantad in the tost plots at the Coimbatore station generally
between Fehrnary and April; and in these plots noue of the scedlings
shows signs of maturity #ill December of the year. The great ruajority
of them do not ripen 1l botween ten to twelve wonths from the time
of planting. Cortain of the SBorghum hyhrids—about half & dozen
of them—have aleady ripencd off, 4.e., in about five months from the
dato of planting, and have Dbeen planted from setts (cuttings) for
mnltiplivation,

(i) Character of the guice. Certain of the bybrids which have
ripened off in this short period of five months have shown in the juive
over 16 per cent. sucrose and over 83 per cent. purity. There are still
othrr seedlings wlich ate expected o ripen within the next few days.

It would therefore appear possible that eertain of these intorgenerie
hybrids might yield very short duration sugareanes rinening perhaps

* Jtecently identafied by Kew an Swghiom Direa, atapf.
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a3 carly as five to six months, but very likely inforior in tonnage to the
ugual {ull year crops of sugarcane.

(d) Vegetative propugation of the hybrids. Tt needs io be mentioned
here that, though the Sorghum hybrids do show distinet characters
ohviously derived from the Sorghum parent, the general look of the
bulk of the seedlings is more like that of the sugarcane. An attempt
was made to propagate in the vegetative manner the Sorghum parent
gmployed in this eross. It was found that the Sorghum could be pro-
pagated in this manner and that the seti-grown SBorghnms flower about
a fortnight earlier than seed-grown Borghums. Ko difficulty need
therefore be expeeted in the vegetative propagation of any useful fypes
that might result from the hybrids between the sngarcane wnd Sorghum,
About a dozen of these have already grown freely and easily from sut-
tings.

(e} Fulure work. Though certain of the Sugarcane 3 Sorghum hy-
brids are of u satisfactory vigonr of growth. yet the majorisy of them
are not quite up to the maric in this respect, 1t iz proposed to try and
introduce, if possible, o greater general vigour in the hybrid population
hy employing as purents Sorghnms with o greater vigour of growth
and attempting hybridization with other vigorous prowing coreala,

IT]. BesEARCH AND INVEATIGATIONS,

{et) Sugeercane breeding technique,  The Conmbatore isolation method
for crossing varetios pave very saflsfuctory results during the year.
This kas been the case for smne three years now and the method might
be taken as well suited to Coimbatore conditions.  The Ilawaiian methad
of preserving arrowing sugareancs in 80, solution for crossing purposes
was again tried during the year with the same disappointing results
in the matter of seed sctting.

(b) Contralling time of arrowing. Txperiments to control the time
of arrowing yielled fairly satisfactory results during the year, the two
factors found nseful being differences in“times of planting and manurial
treatments. Phosphatic manures were found to hasten the flowering
and both nifrogenons and crganie manures to retard it.  An ingerval
of about twenty to thirty days between the usnal times of asrowing of
parenty was bridged by a combination of the two fagtors mentioned.

Attempts to influence the time of arrowing through injection info
the canes of toxic or stinmlant chemieals did not yield any definite
results during the year.

{e) Passible effect of manuring on the germination of the subsequent
erop.  When planting the next year plots for * controlling time of arrow-
ing by application of different fertilizers”, it was thought advisable
to obtain the planting material from plota differently manured with a
view to try and accentuate the differcnces in times of arrowing already
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obtained from differences in manurial treatment. It was found that
material from plots to which organte or mitrogenous manures had been
applied, gave a distinctly better germination than those from plots
ireated with phosphates. The results are interesting and will be re-
peated for confirmation in subgequent years.

(@) The breeding prograwmme. The large scale hybridization referred
to last year has resulted in a marked increase in the vegetative vigour
of the secdlings in the eurrent year test plots, Over 95 per cent, of
the Second Ground Nursery cousist of selfed seedlings of Co. 214, a
cane which has hecome popular in sub-tropival India on account of
its early maturity and its great resistance to mosaic. This cane is not,
over satisfactory in tonnage and the raising of such a large number of
seedlings was intended to secure a cane like Co. 214 but with a better
* tonnage. During the scason over a lakh of seedlings were raised from
Co. 214 sel, of which about fourtcen thousand have been planted for
the full year test.

{e) The wild Saccharwms. As mentioned in the previous report
there is a fairty good collection of types of wild Saccharums, chiefly
Saccharum spontanewms, at the station.  This was recently atrengthened
through the kindness of the Hawalian delegation to Java—who spent
s couple of days at Coimbatore— by their passing to the station three
more types, one from Burma and two others from Sumatra.

The eallection of Sveckarum  spontancurns was again studied for
various charncters including rovt dissections ; and it s proposed to try
and cross as Mmany forms as possible with Seccharum qffcinarum during
the next arrowing seszon,

(f) Perigdic studies of popwler Coimbatore seedlings, The extant
deseriptions of sugarcane varieties copsist largely of morphological
characters and, to some extent, of ather characters such as period of
ripening, resistapce to diseases, and suitability to particular soil con-
ditions. In the expericnee of the station, 1t was found that it would
be a distinet advantage to study pericdically the different growth phases
of the cane with a view to decide about its suitability to a particular
set of elimatic and therefore growth conditions. The result of such
studies, which have been in progress for rome time at the station, was
presented in a paper before the Allahabad sessmion of the Indian Beience
Congress.  These studics were extended during the year to seven Coim-
batore seedlings and two indigenons varictics on a ecarefully laid out
scheme of periodic ohservations, shoot weighments and reot disscetions ;
and rertain rather interesting results are being obtained,

{9) Rect disscction fechnique. Very often pictures of root dissec-
tions of crops consist largely of the older roots and older portions of
toots which represent the conducting regions.  In the case of the cane,
at any rate, with its periodic flushes of new roots, it was thought desir-
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able to work out a method for picking out the zones of active Toots in
the soil at particular petiods and a fair amount of suceess was attained.
The method consists mainly in digging a vertical trench on one side
of the cane plant, filling it with sund and keeping the sand moist
to stimulate root development in the sand layer. When the
sand is removed, the region of active roots becomes easily discorn-
able. As s variation of this moethod a layer of thick soft cloth was
placed vertically in the trench and the trench filled up as before.  When,
after the lapse of a definite period of time, the clath war Temoved, it
showed the active roots enmeshed in the interstices of the cloth or
closely adhering to it by means of the root hairs, It iz hoped to try
and improve the technique further so as to scoure what would practi-
cally be an under-ground én siftu photograph of the active toot regious
of the plant.

(h} Sub-stations in North Indie. The good performance of the
Coimbatore secdlings under sub-tropical North Indian conditions has
resulied in a desire from the Provinces to secure the Coimbatore sced-
lings for a test under the conditions of the provinees at an carlier stage
than hitherto. This is an advance in the right direction and it is pro-
posed to co-operate with the Provinees to the fullest extent possible.
To secure the same object Coimbatore hag heen trying in the past to
develop sub-stations in the Provinces for the complete study of the
new productions under the conditions prevailing in the chief sugarcane
tracts of Tndia., For the past two years and largely through the kind-
ness of the Tmparial Dairy Expert, o whole set of Coimbatore seedlings
—even in the first yvear of their Jife history—has leen grown at the
Imperial Cattle Breeding Farm at Karnal ; and indications ave alvcady
to hand that the breeding work at Colmbatore will gain both in
efficiency and rapidity of results through the éstablishment of such sub-
stations under Coimbatore control.

IV, REsmarctt AND INVESTIGATIONS BEARING MATNLY o Taick Cane
BrEEDIKG UKDER THE Skcond Cave Brurvixe Orvicks.

{N. L. Drrr, M.8c)

{(n) Hybridization and selection. In all seventy-three combinations
were mado during the season, TFiji B (Badila) flowered for the first
time at the Thick Cane Ares and was crossed with P, . J. 2725, Maur.
1237, Co. 290, B. 6308 and Kassoer. The {ollowing varieties also were
employed for the firsk time in erossing, the st five being used for intro-
dneing hardier blood into the seedlings :- B. H. 10 (12}, P. O. 1. 2878,
P. 0. J. 2364, Co. 214, o, 281, Co, 285, Co. 317 and Kassoer. It is
noteworthy that Fiji B flowered in the arrowing plot, while it reached
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-only the short blade stage in the varietal plot. The arrowing and the
varictal plots were planted in November 1928 and May 1929 respec-
tively. Certain early flowering varieties arrowed comparatively late
in the varietal plot, cnabling theic being crossed with uwsuslly late varie-
ties in the arrowing plot.

To safeguard from foreipn pollen, the *jsolated ” arrows of Fiji
B, Striped Mauritius and Gestreopt Preanger were selfed inside rooms
provided with glwss windows which were kept closed. The first and
second of the above varicties guve five and two selfed seedlings respec-
tively, cut of which three und one are now growing in the Second Grround
Nursery, while Gestreept Preanger failed to give any selfed seedling.

About 170,000 seedlings were germinated from seed, out of which
17,000 found a place in the Second Ground Nursery,  8ix hundred and
twent y-seven needlings were selected from nineteen thousand 1928-29
seedlings, based upon growth sed hablf chatacters.  These were analysed
for brix and wuerose, and 231 seedlingy wore finally seleclad for further
tosting,

Certain of the promising thick seedlings were planted in three different
plods at the =tation repre-enting - wetland 7 and * garden lind 7 w0l
conditions.  P. 275 mmintained its lead over the standard varieties in
all the three plots.

(B Indwcong better seed-setting. The arrows of Yellai, Striped Mau-
ritiug, Purple Maoritius, P. O 0 100, O J, 2714, Co. 290 and B,
6308 were sprayed with one per cent, sugar solution before dusting pollen.
The treated arrows of the above varietics gave better germinutions
thau the controls, except in the case of L. 0. ). 100, P. O, F. 2714 and
Btriped Mauritivg. Thers are certein varictios, wz, B. 8, F. 12 (31)
and 1, 0. J. 2704, which, under Colmbatore eonditions, do not set aced
freely even though possessing appurently normal stigmas, For induc-
ing betler seed setting in sach varictics, the details for the spraying of
sugar solutions {required concentration, ete.), will need to be worked
out.

(¢} Germenation in thick cane seeds. Fqual guantities of seeds —
three grams per seed-pun—of the varictica (o, 285, Uo. 290, Co. 943,
Purple Munritins, D. 74, B, 3412, Puri, and Btriped Maaritiug were sown
srx and tweusy days after collection to find out if sowing twenty duys
after colloetion would give better germinations. Except Co. 290 and
Puri, in which there were found to be better perminations, all the rest
gave loss gormination when sown twenty days after collection. ,

The sceds of P. O, J. 2725, Co. 243, Striped Mauritius, Vellai and
H. 109 were sown 27 and 47 days after the date of eollection, the seced,
after dryving in the sun for six days, being kept over Cu Cl, for 24 hours
and then kept in scaled ting, This was to see if desiceation after eol-
lection improves or hinders germination. In all the above the seeds
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sown 27 and 47 daye after ccllection gave less gorminations than the
control.

The seeds of the above five varieties were also given the following
treatmenta to study their effect on germination. (1) Soaking in water
(or fifteen hours before sowing ;  (2) Soaking in (-1 per cent. orthophos-
phoric acid for fifteen hours hefore sowing ; (3) Dipping in concentrated
H,80, for five minates and thoroughly washing before sowing; (4)
Soil-fluff migture--J{or this treatment the Buff was mixed with an equal
quantity of potting mixture and spread over the pan, the pan heing
wutered in the usual manner. 1o the lasl brestinent alone, betier germi-
nations than the eontrol were obtained.

(d) Controlling time of arvowwng by varyog day lengths and by ex-
posure fo wnponrs of Etfgylene ehlovolypdrin.  Certuin variotics were arti-
ficially rooted and removed to a dark room for suljecting them to six
and ten hours daylight.  The varieties were removed at the short blade
stuge and kept in peds, By this treatment two of the varielies flowernd
four and two days carlier than the canes of the same variety in the ficld,
This suggested that if this treatment were carried out on a suitable seale
and under proper conditions the treated canes might fower at u differ-
ent time than the pontrol.  The varieties B, 6308 and Vellad were thore-
fore enelosed in a temporary zine shed —13 20 [ % - dn the field
for subjecting the canes to six hours of daylight, one hall of the rows
being inside the shed and the other half as control.  The xhed was pat
up in the lust week of March 1930 whea the plants were four months
old.

Another method that was tried to hasten the flowering time was by
exposing the cancs with the leaves to the vapours of Kihylone chlozo-
hydrin, the cancs being enclosed in a fairly air-tight eylnder containing
forty per cent. Ethylene chlorohydrin solution at the rate of ten eubie
centimetres of the solution per hundred litres of space, The result of
both the above experiments will be known during the 1830 arrowing
season,

(e} Lollen studies. The cxperiments on sugarcane pollen during
the season were rather disappointing, Though germinations were ob-
tained by using the wsual sugar-agar eudture medium (26 per cent. sugar
phes 0-7 per cent. agar) neither the percentage of germinations nor the
lengih of the polten tubes was satisfuctory. The pollen siorage experi-
ments were oalso discontaging as the pollen stored was found to have
been caked. These experiments will need to be continned because of
their bearing on sugarcane breeding and attempts will thevefore be mads
to improve the technique for prolonging the viability of sugarcane pollen,

(f) Duration of stime receptivety.  For this cxperiment the female
varieties Vellai, 1 (0 J. 100, and . 0.0, 23684 were taken. The
* izolated "' cones were placed in pepnrate sheds ot a distance from the
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arrowing and varietal plots s0 az to be away from the influence of
foreign pollen, The flowers were emasculated and then the pollen was
dusted at definite intervals. One hour efter dusting the pollen, the
stigmas were examined under the mieroscope for chserving whether the
pollen had germinated, The pollen dusted on seven days old flowers
of Vellai and P. 0. J. 100 and five duys old flowers of P. (). J. 2364 was
observed to have germinated on the stigmas,

{¢) Hybridization of canes to help other countries. Certain of the
varieties which grow well under Anstralian conditions, »iz., 1, 109 and
D, 1136, are highly sudceptible to gumming disease, while such varieties
as Q. 813, B, 147 and Tha which have been found to he resistant to
gumming in that eountry, are uot the best as commercial canes. As
cane does not usually arrow in New South Wales, thus precluding its
utilization for erogsing purposes, the Pirector of Plant Breeding, Sydney,
desired to have seed of any controlled crowses between the above two
groups of vanes. The following crosses were therefore made and the
soed—preserved in Ca Cl, and CO,—sent o him :—

H. 109 x Q. 813,
1. 1135 > Q. 813,
and 1N O L2725 % Q. 515,

V. Prrrormases or COINBATORE SEEDLINGA,

The spread of Colmbalore eanes in the Provinces Is going on apace ;
and on date the total area under these canes is approaching a tenth of
the total area in Tndia.  The aggregate advantage to the growers would
e obvious from the large ares under sugarcanes in Todia and the con-
siderable increase in acre yields- sometinwes 100 per cent.—obtained
from a ewltivation of the Cotrabatore scedlings in place of the indigenous
varictien, At a conservative estimate the increased money value to
the growers may be placed ut one hundred and fifty lakhs of rupees
per year; and this practical advantage is bound rapidly to increase
with the advance of time.

The practical valne of the work above mentioned is at present con-
fined almost entirely to the sub-tropical regions of India. Work on
the breeding of the thiek type of canes detailed in the previous section
is just beginning to take a practical shape ; and it is hoped to be able
to send out for trial certain of the Coimbatore-hred thick seedlings during
the ensuing year.

It needs further to be mentioned that the cultivation of the Coim-
batore canes has been not sn unimportant factor in the recent increased
efficiency of the Indian factories. In the production of the Coimbatore
geedlings, the first and a very important step—a step which obviously
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is the basis of all improvements in other directions—has been taken
in the placing of the Indian Sugar Industry on a satisfactory footing,

Good reports on the Coimbatore seedlings are heing received from
outside countries; from the Leeward Islands, Nutal, Porlo Rico and
Cuba. Owing to the comparatively hurdicy blood in their composi-
tion, the Coimbatore cunes muy have a definite sphere of usefalness in
the world's sugar industry of the future.

VI. RECEIPT AND URESPATCH 0F CANES.

Receipt. Through the kindness of the authoritics at Pasverovan
the station received planting material of Gve promising sugarcane secd-
lings and three species of frignthus,  Bpecimens of three wild Sacche-
pums were received through the kindness of tie Director, Hawailan
Experiment Station.

‘ertain cines were released from the quarantine area after cxaninu-
tion by the Government Mycologist and the Government Entomologist.
These include twao rather promising Tucuman seedlings,

Desprtch.  Thirbeen varieties—mostly of Indian forms of Succhnrum
spontanenn and hybrids with the Coimbatote Swecharum spontanenm
—woere sent to Java.  Four Succharion sponiarewm varictics were sent
to Dr. Brandes of the United States of America, and eighteen packets,
chiefly of Coimbatore seedlings, were sent to other foreign rountries
like Saigon and Brazil.

Twenty-one scedlings were raised Lo the status of Co. canes dwring
the wyear and disteibuted for trial to varions stations i ludia.  This
involved the sending oat of over 120 individnal packets.

The parentages of the seettings raised fo the status of Cos. during
the year are given below :—

Nou of the scadnng.

Parentage.
Cor 319
Un, 318 . . 2] T, 220 Belf,  (On, 220 flecd was ohtmined by selling
Co. 319 Co. 205 whivh 15 2 hybrid betwoen Yellnd and Sar-
el apuntauewn),
Cuo. 320 . . L Co 203 - Col 204
Co. 321 . . S| POOOTL LY w0 Col 263,
Co. 322 . . LB E 2685w Ca, 205,
Co. 3323 7
Co. 324 - N V| Co. 821 Coo 2200
Co. 325 |
Cn. 326 . . - | Co. 220 selfed.
Co. 327
Co. 328
Co. 528 . . . | G0 213 » Co. 214,
Co. 330
Co, 331
Co. 332
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No. of the peedling. Parentage.
oM .. |28l x Co. 223,
Co. 335
Cn. #36 . . . | Co. 214 pobled,
Cuo. 337

The vsual time for sonding out canes from Coimbatore is Junuary
to March, which is rather & husy time at the station.  An experimental
batch of sugarcanes was gent out to North India in September for a
subsequent multiplieation of the material in the North Tndian farms at
the usual sowing time for canes ; but the results have been disappointing,

The test plots at the station are periodically visited by the ataff of
the Tmperial Mycologist, Puss, and by the Government Mycologist
and the Government Entomologist at Coimbatore, the latter fwo officers
kindly examining all material arriving at or leaving the station, My
thanks are due to all the above officers for their kinduuss,

VI1. TrANING 0F STUDENTS.

Mr. U. K. Dus, Assistant Agriculturist of the Hawalisn Bugar Plan-
ters’ Awsocigtion, put in three months at Coimbatore to get himself
acquainted with the methods and technique of the station.

Mr. Kidar Lall Khanna, post-graduate student from the Punjab,
underwoent training till the end of November 1029

VIII. Ter Farum.
The rainfall during the early and Bouth-West monsoon periods was
satistactory ; later in the season there was water scarcity at the station.
Lucerne proved a suecess.  Certain of the wheat varieties from Pusa
did not do so well as the local wheats on account of, either the prevail-
ing drought during the time or this being the frst yeur of introduction.

IX. Mi3CELTANEOUS,

Building constructions, An engine and o pump were installed in the
well newly construeted in the area devoted to the breeding of medium
canes.

Seedling houses were erected in hath the main areas of the station.

Vigitors, 'The visitors during the year included the bulk of the
Hawuiinn delegation to Java in connection with the meefings of the
Intervational Society of Sugarcane Technologints, the Vice-Chuirman of
the Tmyperial Couneil of Agrieultural Rescorch, the Director of the Agri-
culbural Rescarch Institute at Pusn, and the Tndian Tariff Board.

The receipts during the year amounted to Re. 12,502, of which
Rs. 2,334 represent rent from resident officers,
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X. ProgRAMME 0¥ WORE For 1930-31,

Major,

'"® The breeding of medium ecanes will be continued with the object
of securing further improvemedtts or covering new tracts.
i Intergeneric hybridization between Sugarcane and Sorghum as
well as with other cereals will be continued to fully exploit the
possibilities in this line of work.

The breeding of thick canes to suit the requircmenta of the thick
cane-growing tracts of India will he carried on.

Further attempts will be made to improve the breeding technigue
and to secure greater germination among thick cane seeds,

Minor.
Studies on sugarcane roots and pollen and seed viability.
Btudies on the inheritance of characters,
Periodic studies of the growth phases of sngarcane varieties and seed-
lings including petiodic root disscetions and shoot studies.
Morphological studies of sugarcane wvarictics {ineluding flowering
habits and floral characters), seedlings and wild Sacclirrioms.

XI, PURLICATIORS.

Knanxa, K. T. anp VEN- ) Boggesterd Method of atudying Sugarcanes
KATRAMAN, T. &, Yy for Breeding Work, (Forwarded to the
Allahabad session of the Indian Science
Congress | and aceepted for publication
in the July 1930 issue of the dgri. Jour,
Indec)
Durr,N, L. axn GopPaL ‘% A preliminary note on the chemical com-
Avvagr, K. V. position and the enzymes of Sugarcane
pallen. (Agri. Jour. Intia, Vol. XXV,
pt. I, January 1930}

TaoMas, R. AND VERKAT- ) Sugarcane---Sorghure  Hybrids, {Agri.

raman, T, 8, Jdour. India, Vol. XXV, part 1T, March
1930).

VENKATRAMAN, T, 8, . Bugarcane Breeding—its chief characteris-

tice,  (Prepared for the Madras Agri-
sultural Conference, July 1930.)
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REPORT OF THE SECRETARY, SUGAR BUREATL
(WysxE Saver, B.A)

I, PrEraTORY.

I held charge of the office of Becretary, Sugar Bureau, throughout
the year under report except for one month and four days from 24th
April to 27th May, 1930, when I was on training for the Army in India
Reserve of {Mlicers at Dehra Dun.  Rao Saheb Kasanji D. Naik, Superin-
tendent of my office, was on leave from 18th March to 1Tth June, 1930,
and Mr. Hardayal Singh, Senior Recorder, was placed in charge of the
duties of the Secretary, Sugar Bureau, in addition to his own dutics as
oftteisting Superintendent. The subordinate staff remained unchanged,
The Bureau, though in the 12th year of its existence, is still on a tempo-
zary footing. The question of confirmation, status and administration
of the Sugar Bureau is however now under review by the GGovernment
of India.

Thring the year under report the Burean continued to collect infor-
mation relative to the Sugar industry hoth in India and abroad, and made
it freely available to the public. The dats already in the possession of
the Burean are of the widest and most complete nature and are being
freely drawn upon by the public, the provinces and the Tmperial Council
of Agricultural Research.

1. AGRICULTURAL.

All the practical work on sugarcane at Pusa continued to be carried
out by the Imperial Agriculturist, in collaboration with the Sceretary,
Sugar Bureau and assisted, where necessary, by the Government Sugar-
cane Hxpert, Coimbatore. The scheme pertaining to the cane propa-
ganda work ag sanctioned by the Bihar Government wherehy an over-
seer was placed at my disposal worked very satisfactorily and proved
of considerable utitity., The steady increase in the area vnder improved
cross-bred Coimbatore canes and the. higher tonnage yields of these
variclics us witneszod in the yearly increasing quantities of canc erushed
in sugar factories {52 lakhs maunds cane crushed in 13 west Gandak
factorics in T928-1830 season ss agninst 121 lakhs mannds in 1928-29)
and the steady rise in the recovery percentage of sngar in Indian
factor:es show the cxeellent work on the agricultural side which has
already been accomplished and thiy angurs well for the future develop~
ment of the industry.
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Co. 213 is the standard mill cane of India at present, over 12} million
maunds of this cane being crushed yearly by the factories and no other
cane ss yet holdy the balance so equally between the mill and growers
in unirrigated tracts,

Clo. 223, which is reported to have done so well in the Punjab and which
is of Co. 210 type, was reintroduced for further trial against Co, 210.
To date, however, the latter has maintained its superiority under local
conditions. .

Co. 214 is now grown chiefly as the early ripening cane In the Dar-
bhanga district of Bihar.

Co, 203 is now being replaced in North Bihar by Co. 285 as the mijls
here have definitely declined to take bulk supplies of this cane.

Co. 290 continued to show promise and a mill trial was arrunged in
the month of December, 1929. The cane was found to mill easily and
to possess a very low fibve content, a very excellent thing from the milling
point of view, but this had the disudvantage of rendering the cane more
attractive to wild animals aud also probably making it less able to stand
well in bad weather. It is proposed (o repeat the test over again next
season as the field conditions during the period preceding the mill trial
were such that the cane used in the test did not have a chanee of showing
its real merits.

Clo. 213, 210 and Co. 211 are now established in the Marhowesh srea
where previously some difficulty was experienced in growing them. [In
consequence, the distribution of the Conabatore eanes is now in progress
in this tract and the cxtension ol these cross-bred canes Is going on
throughout Saran.

In an endeavour to find a suitable eane lor replacing Co. %035, five
new vatictios were put under trial, two of which are showing considerable
promise. Experimeutal plots of Co. 290 have been planted at Dowlat-
pur and Gongowlie and Co. 285 is also baing tested at the latter place.
This gystem of trying out new varicties showing promise in the preli-
minary trials on different catates is of great value as a similar systom
is adopted in Java before putting out new scedling canes, (o, 281 has
now reached a stage where an outside test will be of distinet value,

A note on eanc versus beet and two notes on Co. 221 cane in the
Lecward Islands and on the percentage of different cane varieties planted
in Java from 1912 to 1929 were published by the present writer in the
Agrieultural Journal of India, September, 1929,

1T, INDURTRIAL.

The number of sugar factories in India increased by one during the
year under report, an additional factory having heen put up at Pilibhit.
A new factory is slso contemplated in Bikar and one already projectad
in the Punjab was under construction during the year as also a factory
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st Doiwela in the Dehra Dun District of the United Provinces. As
ugugl, the Bureau kept in touch with all sugar factories in this country
end pgave advice when asked for.  Figures of output for the working
season 1928-29 were obtained from factories as well an refineries in India ;
and a consolidated statement of toval sugar production was compiled
and published in * The Indian Trade Journal ” and ‘* The Agricultural
Journal of India . The production of sugar direct from canc in 1928-29
amounted to 68,050 tons as againat 67,808 tons in 1927-24; the total
quantity of suger refined from gur foll from 52,055 tons in the previous
season to 31,038 tons in 1928-29. This decrease was principully due to
the low price of white sugar rendering gur refining unprofitable. Thus
the total production of sugar in India was 99,088 tons in 1928-29 as
ngaingt 119,863 tons in the previous season. Tt may be mentioned here
that this decline in total production is due to the marked decrease in
the quantity of sugar refined from gur.  Reviewing the last five seasons’
average percentage recovery of sugar direct from cane in the sngar fae-
tories, we find that therc is a steady improvement particularly in the
white sugar fract of the esstern portions of the United Provinces. The
late raine in September-October were responsible for the slight drop in
North Bihar figures for 1928-29, This will be clear from the following
table :—

1%24.25 1925-28 1924-27 1027-286 1928-20

R '
Names of Provinces. Rooovery. | Recovery. | Recovery. | Recovery. | Recovery,

Y % %o % %
Bibar aml Onssa . . R ThE BB7 e Habil
Tnited Proviners . T2 TBB T3 807 837
Dombay, Madras and Burma K14 808 1426 10-09 3
Total for Indin . . 8] 07 AR gii2 254

Commendable efforts are heing made by the Indian SBngar Producers’
Association to come to sonie working arrangement among West Gandak
fuctories for the supplies of cane among themeelves so that unnecessary
long haulages by rail may be avoided and ruinous competition among
factories may not srisc. Soveral wmectings were held during the year
and it may be hoped that success will finally crown their efforts and the
present impossible position be radically altered.

The Imperial Council of Agricultural Research which was created
during the year under report also appointed a Sugar Committee which
held two meetings. This Committee considered the whole sugar ques-
tion inchiding the eommunications received from Local Governments.
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in reply to the Government of India’s letter on the subject of the sugar-
eane industry in March, 1929, The Council then resolved that the Gov-
ernment of India be requested to refer to the Tariff Board for enquiry
the question whether protection is required and if so, in what measure,
for the suger industry in India. The Government of India after care-
fuliy considering all the evidence adduced decided in favour of the en-
quiry hy the Tariff Board and issued a resolution No. 127-T-(19), dated
the 20th May, 1930 on the subject. The Tarifi Board has accordingly
taken up for investigation the subject of protection for the Indian Sugar
Industry.

During the year under report the Government of India enhanced
their revenue dutics on all imported sugar by Rs, 1-8 per cwit. for each
grade of sugar, The revised duties are as nnder: -

28 Nytch Slandard and shove . . . By 6-0:0 percwt.
Below 22 Prutch Standard but not inferior to 8 T)ut( h

Btandard . v B-B0
Below 8 Dutch "H:undard zmd BUENL c‘aud_‘, N . 25",{, ad valorem plug

Ra, 1-8-0 per owt,

Tt may be added that there is no excise duty on sugar locally manu-
factured,

The world’'s sugar position during the year under report was one of
overproduction as will be seen from the following figuren of total
production of beet and cane sugar (raw vaiue) given by Dr. Mikuach,

1u27.28 . . . . . 2,675,000 motric tons.

oeE-2y - - . . . 28,514, (K4 " e
igdeen . . . . . BE 647,000 . b [eutamaled)

While in the pre-war year the world’s production was—
1913-14 . . . . . L5, 870,000 mercic {ons.

The world’s sugar consumption during 1827-28 und 1H8-28 wus
26,373,000 and 27191000 metric tons (raw  wvalue) respectivoly,
-while in 1929-30 the first six monthy’ copsvmption in FEurope and
America showed a deeline.  The stocka on 1st April in Europe (11 coun-
tries), North America (all ports), Cuba and Java ag given by Herr F. O,
Licht are as under ,-—

Tet April, 1528 | . . . . . A0, Tiil meiric tons.
1st April, 1029 . . . . . B,BO5,186 ., "
st April, 1830 , - . . . . T81n203 "

which shows that stocks this year are unduly high ; in short, in spite of
the decreass in production during the campaign year 1929-20 the sugar
statistical sitnation can hardly be said to look promising.

Rritish India imported 939,584 long tons sugar valued &t 15,61 lakhs
of rupees during the year lat April, 1929 to 31st March, 1930, as against
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868,800 tons vulued at 15,86 lakhs in the preceding year and 725,800
tony valued at 14,50 lakhs ip 1927-28,

The significant item in these three years’ imports is that imports
from Java increased from 698,000 tons in 1927-28 to £51,000 tonsin
1928-29 but fell to 731,000 tons in 1929-30. This drop in the figure of
imports from Java was due to the competition of beet sugar of which
131,000 tons were imported in 1929-30 as against 8,400 tons in the pre-
ceding year and 18,000 tons in 1927-28, Some 45,000 tors of beet
sugar were imported from the United Kingdom dyring the vear under
report as against 3,400 tong in 1928-29 and only one ton in the preceding
year.

Tor the reusons explained above, the price of suger showed po jm-
provement during the year except in the months of March, April, May
and June when the increase in the rate of import duty, fair demand for
ready sugar and the low level of stoeks enabled a slight appreciation
to take place.

The following table shows the wholesale price per maund of ready
Java white sugar in Caleutta from July, 1927, 1928, 1929 to June, 1930;—

R

m

LA B, Ry. 4. E.

et July, 1927 . . . W11 0 Tst Jnmuary, 15349 240
18t August, 1927 . . W 6 0 tet Febroary, 1029 4 5 0
Lut Beptembor, 1927, . 10w O tst Marely, 1820 . 9 1 6
tat October, 1927 . . T W G Ist Apml, 1929 90
st November, 1827 . e o 6 Ist Moy, 1929 v 5 0
Lst Devember, 1927 . W6 1 Tst une, 1920 a0
Jst Janunry, 1928 . . 0003 1st July, 1024 2930
1st Fehranry, 1923 . . B2 0 ded August, 1930 9 20
1ut March, 1928 .| . . WL 6 2wl Heptemboer, H32G 9 3 3
1st Apral, 149258 . . 9 0 nd detober, 1924 % B 3
lot May, 1925 . . . 1T 2 O it November, 1920 a4 0
1st June, 1925 . . WA 47 2nd December, 1928 815 0
Tk July, 1828 . . WS 0 st January, 1930 810 6
Lot Angust, 1925 . . 9 1L (¢ lst Feheaary, 130 4 5 5
1st Beptewnber, 124 | B 9w 6 3nd March, 1430 810 0O
1st Octaber, 1428 . . G e B Sed Aprd, 1930 ¢ 1 8
1st November, 1928 . # 040 Ard May, 1830 ¢ 20
let December, 1824 . B 6 ¢ 2nd June, 1030 . 9 1 @
A0th June, 1930 . 8§13 0

A statement giving quotations per ewt. o. 1, £, Caleutta, for Java
white sugar is alao given helow which will show to what extent the price
of sugar has declined during the last two years,

Date, Qriotadion. Riupment.
A d.
Sth July, 1428 . . . . 12 11 July—August—Heptember.
let August, 1928, . . . i2 8 Auguat-—Septemher.
Gth September, 1929 . . . 12 Yi Septemaber to December,




INRTITUTE, PUSA, FOR

1928-30 163

Date, Quotation. Shipment.
s,
4th Ootober, 1928 12 7 October—November—Decomber,
1st November, 1928 , 127 Kovember—Derember.
6th December, 1825 1z 3 Devember.
3rd January, 1924 12 a8k Japuary—February—March.
7th February, 1929 . 13 1 February-— Mazrch,
7th March, 1929 4 13 March—April.
&th April, 1929 . 13 0 May.
6th May, 1920 12 10§ | May.
Ird June, 1929 12 0 June.
let July, 1928 11 5 June.
28th July, 1929 11 104 July—Anugust—ySeptember,
2nd September, 1929 nn September.
J0th Seplemler, 1929 12 3 Uclober.
4ih November, 1029 11 10 Novenber—Deeember.
Ind Decomber, 1920 I1 & Teermber,
2nd January, 1030 11 0 January,
8th February, 1930 . 10 4 Februery,
27tk Fobruary, 1930 9 10 February,
3ed April, 1030, 10 0 | April
1et May, 1030 9 8 May.
5tL June, 1930 8 9 June,

IV, STATISTICAL.

Work on the statistical side includes the collection of import and
export statistics for Indis as well as for the principal sugar consuming
countries of the world, areas under sugar cane and beet in India and
foreign countries, costs of production of gur and sugar, both white and
btrown, and the total and per capile consumption of sugar in various
countries of the world, A large number of enquirics are received both
from the public and Government officers asking for information on
these poi nts and all available information i supplied to them.

The Bureau continued to obtain price quotations for various grades.
of gur or jaggery from the various gur centres in India and arranged for
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their publication in ** The Indian Trade Journal . Quotations for Java
white sugar at Bourabaya and for Indian {actory-made suger at Cawn-
pore, as also the figures of stocka of sugar at the principal ports in India
which are recorded in the Bureas, were made available to the Director-
General, Commorcial Intelligence and Statistics, Caleutta, for publiea-
tion in every weekly issuo of ** The Indisn Trade Journal *,

The Buresu continied to furnish the Department of Commercial
Intelligence and Statistics, Caloutta, with brief reviews of the sugar
erop conditions in the world for incorporation in their all-India sugarcane
crop forecasts published In Augnst, October and Februsry. F¥or the
information of those interested in the sugar trade, the Bureat continued
to contribute notes to “ The Tndian Trade Journal ™ en produvetion,
umports and exports of care and beet sugac crops of the world, A
publication of the Sugar Bureau which the teade await with grest in-
terest is the Review of the Bugar Trade in Tndia which is issued annually.

The Sugar Cable Service, whick this Bureau has been condueting for
the last eight years, is designed to obtain and distribute early and reliable
teports of crop and market condifions in the principal sugar producing
and sngar consuming countries of the world. It iz still being condueted
on the principle that the costs should be met by the firms or individuals
obtaining the benetit of the service, The suhscribers are from Bombay,
Karachi, Cawnpore, Calecutta and Madras ; so the servige serves an all-
India purpose and pays its own way.

V. Mis0BLLANEODS,

Library. During the year under report, 236 volumes were added $o
the library. These were received either by purchase, exchange or
frec supply or by binding loose capics of the periodicals obtained in the
library. Those interested in sugar manufacture and sugarcane cultiva-
tion consulted the library personally or teol books on loan.

Dublications. Thirty-two notes giving statistical information regard-
ing estimates of production in and exports of sugar from Java;
imports, consumption and stocks in the United Kingdom ; consumption
in and exports from and a forecast of mugar production in Mauritius ;
and estimates of arca under sugar beet in Europe were published in the
Indian Trade Journal, In addition to these notes a ' Review of the
Augar Trade in India during the official year 1928-29 * wag published
as & supplement te the fndign Frade Journal during the year under
report.

Museum. Samples of Indian factory-made sugar were obtained in
the season 1928-29 and these, as uaual, replaced the old ones exhibited
in the musenm. Samples of white and brown JFavas, British refined
smgar, B. R. B., Hungarian and Yugoslavian beet sugar were also
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obtained and exhibited in the museum. Gur sawmples from different
provinces are also maintained.

¥I. Concrusion.

The year under review saw the first fow consignments of Java gur
arrive in India at prices much under those ruling in the ports for a similar
home product.

Another outstunding evont of the year was the vaising of the imporr
duty on all grades of angar by Ra. 1-8-0 per ewt. with offuet from 1t
Mareh, 1930. [t is too early yet to foracast with any degreo of certainty
whati effects this extra duty will have on sugar consumption in India.
Any thing that tends to increase the priee must affect consumption in
normal times but the rise in the price of ready sugar in India immediately
after the enhancement of the duty on 1st March wus not proportional tu
the inercase in duty owing to abscnce of demand and the deeline in the
world’s price of sugar as will be seen from the following prices por maund
of ready Java whites in Caleutta —

i
Dato Date Dnta Tmie Lot [l
3rd Mnrch, Bth March, 17th March | 2ith March, | 3Lst Marels, Tth April,
1930 1530 1030 4330 Lga0 1936
Rs. & P Re. ao »{Ra s pr| Re a | Rs. v v} Bx a1
8 10 & 8 11 o 9 03 1 a0l B o0 0 w9 2 3
|

Be ngainsk Re, 8-1-0 an 24th Fetruary, 1930

Astually now the amount of duty equals the cost of Jouva sugar pro-
duced, bagged and shipped to India. But as sugar prices arc now at
their lowest level, this ineresse in duty has not so far caused any hard-
ship worth mentioning to the consuming public. In fact the retail
Pprices sfter the enhancement of the duty in March, 1930 sre lower than
those in 1929 on account of world causes and it has to be realised that,
dutics against foreign sugar in this country can never affcet world prices
which must inereasingly control prices at all ports. The wain obstacle
to the rapid expanston and prosperity of the sugar factory indnstry in
this country is the difficulty of gobting adequate supplies of goord cune
at reasonable prices within the arca commanded by a single factory and
the impossibility in consequence of making the {actory take a proper
interest in the production of its raw material and it is on this agricul-
tural problem that the joint efforts of the Agrieultural Departments
and of the management of factories will have to he concentrated as
it is here that success or disaster will be met with,

MGIPC--M—ITT-1-52—28-1. %1 —B04.


















