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Scientific Reports of the Agricultural
Research lnstitute, Pusa

(Including the Reponts of the Dugerial Dairy Es pert, Plysiological
Chemast, Government Sugarcane £ peit. and Secretary, Sugar
Bureau.)

1924:25

REPORT OF THE DIRECTOR.

(D. Crovstox, C.LE.. MA. DS :and G 8 HexuvERSON,
N.DhALNDD

[ CuarcE aNp NTafr,

Charge. Dr. W H. Harvison officiated as Agricultural
Adviser to the Government of Indie. and Director. Agricultural
Research Institute. Puseo up to 24th Octeber 1924, when Dr.
D Clowston, C.LE. vetuirned Trom deave, T, Clowston has
been confitmed in the post with effect from 1oth September,
1924, the date from whiel Mro 80 Millican has been permitted
to resign his appomtment mothe Indien Agricultural Service,

The post of Jomt Director wax Leld v Do W MeRae nntil
24th October. 1924, when the permanent incumbent. Dr,
W. H. Harrison, reverted to duty, From March 6th. 1923,
the date on wlhich Dr. Hairi on took leave for eight months,
Mr. Go 8. Henderson his been officiating in the post.

Ntaj. Ihrectly en return from leave on 27th Oetober,
1924, Mr. A Howard, C.LE. and Mis GO C) Howard. Imperial
Economic Botanist:. were  deputed on - foreign service for
employment as Director and Phystological Botanist, respec-4
tively, of the Institute of Pl Industry. Indore, Mr. Howard
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to act also as Agricultural Adviser to States in Central. India,
Maulvi Abdur Rahman Khan remained in charge of the Botani-
cal Section until 25th August, 1924, when Dr. F. J. F. Shaw
was recalled from leave to officiate as Imperial Eeonomie
Botanist.

Mr. J. N. Mukerji oficiated as Imperial Agricultural Chenust
until relieved by Dr. W. HL Harrison on 24th October, 1924
On Dr. Harrison's proceeding on leave on 6th March, 1925,
the charge was taken over by Dr. J. Nen, Nupernunerary
Agricultural Chemist, who had reverted on st March, 1925
from the officiating appointment of Forest Chemist, Dehra
Dun.

On expiry of his deputation to Bihar and Orissa, Mr. G008,
Henderson resumed chiarge ot the post of Taperial Agricalturist
from Mr. M. Wynne Saver on 22nd October, 1924

Dr. W. McRae hil\'.ln.! ])I‘m'i'\‘dml o leave for seven months
from 23rd Apnl. 1925 Meo Mo Mitra was placed in charge of
the current duties of the oflive of Tmperial Myveologist,

Mr. T, Bambrigge Fletcher, Imperial FEntomologist, is on
leave for 18 months from 28th Aprilc 19250 and Mro M. Afzal
Husain has been otheiating for him.

Mr. PV Tsaae, Second Entomologi-t (Dipterist), was on
leave for one month and 24 davs from 30th Octoher, 1924,

I Resesren.

The main aim of the research work carried on at the Tnsti-
tute 13 to estabhish principles which can be applied to loeal
problems by Provineial Departments, The more important
work of the vear under report i3 summarized below

Botupreal Seefing. In addition to Pusa ¢ and Pusa 12
wheats, whirh have now an established position more espocially
in the agriculture of Northern India. the Botameal Section
fiag fixed a new type called Pusa 52 which deserves to be
better known. It compares well both as regarda vield and
rust resistance with the older selections and being a hearded
varirty it 18 not hable to damage by birds and animals. During
the past eason it gave 9476 Ih. of grain over an area of 422
acres or roughly 37! bushels per acre.
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Witha view to evolving a type of tobacco which will resem-
ble the Amertcan strains in flavour, colour and smoking qualities,
while possessing the hardiness and growing qualities of the hest
Indian varieties. the American Adcock and Purley Lave heen
crossed with the well-known Tusa Type 28, Different methods
of curing the leaf are being investigated. Verv good results
were obtained during the vear iy the curing of Purley by air-
curing on racks. both with tle split stem miethod and by string-
ing'the leaves.  Hybridization is being emploved for producing
a large-seeded ruce of linseed with a root svstem adapted to the
Gangetic alluvium.  Work on pigeon-pea Is proceeding on two
lines. namely. the separation of unit species from the mixed
field crop.end the dsolation of a type which will prove resistant
to wilt disease. An experinent Las heen started during the
vear on the rasing of suzarcane seedlings iu Bilar, The
‘r('sults will e wwatted with considerable interest. for. if the
experinent s suceessful it may be possible to discern. Loth
earlier and nore aecuratelys these tvpes whicli are cayable of
withstarding the discases and dimate of Pilar. - Cats barlev
maize. grane, sesamum, saidllower. wrdd (Paseolis radiatig)
and weng (Ponccpger ave otlher food ereps which are heing
svstenstically investicated  for isolation of 1ypes superior)
Both in vield and agricultural characters, to the mixtures at
present grown.

Chedeal Scetion. A suecessful method Lias been worked
out during the vear for the preparation of dicaleie phosphate
from apm(iw, which is found i abundance in SO parts of Bihar.
The electrical process mvolved inots preparation 1s t‘iosmlwd
in some detail in the report of the Agricultural Cliemist. The
studv of the movenients of nitrates m the sl and the subsall
Jiag heen extended i the third vear to four areas treated as
pasture, fallow. unirrigated eropped land and «ulri.\'ated land
receiving drrigation.  respectively. the .nhsonu".mons 'nmde
during the vear indicate that the distribution of nitrates i the
soil. hesides being regulated by rainfall and the nature of sub-
soil lavers. i3 profoundly moditied by the gr.m\‘rh of‘ crops and
the cultural operations which the field recerves. ]','x'porunents .
on the windrowing of sugarcane under Pusa conditions were
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continued. Sugarcanes windrowed in the shade for 28 days
compared favourably in quality at the end of that time with
the crop standing in the feld. and germinated well too when
planted. It was also ascertained that sets of both fresh and
windrowed canes germinated more yuickly when soaked in
water before being planted.  Adsorption of muoisture by soil,
the changes vecurring n the tobaceo leafunder different methods
of curing. and variations in the fat content of cow milk are other
subjects of investigations in progress.

Bucteriological Section.  The work on nitrogen fixation in
soil by non-symbiotic organisms was extended to algre. and it
was ascertained that fixation of nitrogen by alge alone can
take place in Tudia at any rate in liquid culture media.
Further experiments carried out during the vear have shown
that by means of composting with sulphur the natural indi-
genous source of phosphate in the form of homes can be effec-
tively utilized i place of imported superphosphate. The
addition of a small quantity of charcoal to the compost has heen
found to enhance the rate of solubilization.  Utilization of the
activities of sulphur-oxidizing bacteria is now also being directed
to the conservation of nitragen derived both from urine and
bonemeal. A successful trial was made i certain suzar mills
during the last working season of the use of electrolvtic hloto-
gen (E. ) for reducing hacterial fermentation of the juiee and
the formation of invert sugar resulting therafrom.  The method
will hereafter he svstematicallv adopted in practically all the
factories in North Bihar. A avstematic bacteriological exami-
nation of the milk supplied by the Pusa fari gives good grounds
for the belief that the production of milk with a content of
bacteria falling well within the timits allowed for Grade A milk
in England demands onlv ardinary precautions, such as the
uge of “covered " milking pails and thorough  steaming of
paila. cans. ete. The Tmperial Agricultural Bacteriologist
devoted some of his time during the vear to the preparation
of cinema films of agrienltural subjects.

Myrological Section.  Further progress has heen made in
elucidating the factors affecting the pigeon-pea wilt problem and
in_interpreting the data obtained trom  the existing field
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experim::nts. Special plots laid down during the yvear show
that green-manure does not neutralize the presumed effect of
superphosphate to the same extent us appears in the permanent
manurial series.  Estimations of moisture carried out in all
the latter plots four tnes. toa deptl of two feet. dispose of the
theory often advanced that the lnghly wilted plants are water-
logged.  An investigation has been started on a new disease
reported from Lower Burma as heing the cause of the death
of young cinchona plants. The preliminary observations made
indicate that neither fungt nor hacteria are responsible for the
symptoms which are probably phvsiological.  An outbreak of
a disease resembling collar rot. mosaic or vellow-stripe and
chilorosis amony the Comnthatore sugsreane varieties introduced
i North Dilar, has sugeested o mmp]m- survey of the disease
I the provinee, with « view to finding out which variceties are
susceptible toit. Fumigation aud spraving  experiments
carried ont i the Khast Hills to combat the Tate blight of potato
(/’/q/l‘u/:/r[/m/‘ll dofestunsy denponstrated that potatoes treated
with corrosive sublimate (O wrme of Haeeloin 1 litre of Ha
and fumigated with petrol are Teast attected Ty this disease. and
that Burgnndy and Bordeaux resm nuixtures are etfective
fungivides in the field. A comparative study of Photogdithora
Faberio Popadideora wind P2 Meads” has Teen commenced with
a view to ascertaining whetier these three species are identival
or different strains of one species,

Entoiolongical Section. \ sertons caterpillar pest on coconut
(Thosea eifuseir) was vestigated i the Andamans. The
remedial measures carried out nvolved the cutting wnd huming
of theleavesatiected with caterpilars. thedestruetion of cocoons
and the capture of moths by light traps. Onthe Pusa far,
Bravhotiypes portentosis was sueeessfullv vontralled inw field
of Ruselle. oy pouring petrol m thenr hurrows. while £yridla
spp. I sugareene plots wete etfectively dealt with by spraving
the canes with crude ol emudsion. Work on the [fe-histories
and distiibution of Tabanida was continued. and the possible
transmission of 1inderpest through the ageney of - Musea
domestica and Linogiatioas cituli was further investigated in
colluboration with the Director of the Muktesar In:tit_ute.
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Infected insects were crushed in normal saline and the ervulsion
jected into healthy animals caused rinderpest, but all attempty
to get the disease transmitted by natural methods failed.
Observations on the lac-insect were continued with special
reference to obtaining a parthenogenetic brood.
Agriewltural Seetive. The permanent  experiments being
carried out in collaboration with other Sections of the Institute
were continued.  Though the continwous heavy rainfall of the
monseon resulted in a comparative failure of the tarif crop,
very good todder crops were raised on an aves of 313 acres,
The outstanding feature of the vear was the success of the
berseem crop.  The area of 96 avres of rrigated Tand cropped
with this new fodder gave an enormous vield and afforded
excellent grazing for the herd of sbout 500 cattle from December
till May. In March 1925, when the berseem crap was at its
best. the average milk vield of 78 cows per duy reached the
record figure of 18 1., while the annual average of 144 b,
per cow per day was hivher than the previous vear’s tizure by
1’5 1b. These vields compare well with those of cood dairy
herds in any part of the world. Tn the pure Saiiwal lierd. 14
cows have given over 5.000 {b. of mnbic and of these siv vielded
over 6,000 b, Among the half-bred \oshire-Saliwal hend,
17 vows have given over Goon b and it s anticipated that 3
cows will very shortly give vields exeveding Toooe the Tliree
outstanding facts of practical portance Lave emerged from
the data avalable from the cattle-breeding poliev hitherto
pursued. iz, the prepotency of thesre ol producnion, the
slmrtcniug ot the llr_\‘ }wrlutl ])_\ weaning e calves from bty
and the value of green foed Tor dary cows throgd out the viar.
Lonperad Drory Brpert. Unothe Tars at Rerna, bangadore
awl Wethnuton, three of the beat indigerons nabeh hrevds are
being tmproved by better feeding and seicetive breeding. Two
of these indigrnous breeds are being eros-ed with two of the
wost fatnous mileh breeds of the West, vz the Avrshure and
Holstein,  The experiment inttisted during the year of trans
porting sterilized milk from Karnal tor sale m Dombay and
Caleutta— a distance of over £000 na'es Dhas proved o suvcess,
It is believed that the only way to solve the nulk problem
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urban‘centres is to produce it in rural areas where the cost of
production Is comparatively low and to transport it to urban
centres where it can only he produced locally at a prohibitive
cost. The Impenal Duiry Expert continued to co-operate
with Provineial Agricultural Departments and City Municipal
Corporations in the matter of giving advice and assistance
In technical muatters connected with the dairy and cattle-
breeding industry.

Physiolugical Chemest. Feeding experiments were carried
out with cattle foodstuffs in use at the dairy.  In one of these
experiments two lots of 6 heifers eacli were Jed with varying
amounts of ronghage ond concentrates for & period ot 100
days ; four animals with Haolstein Blood stood ot dearly above
the others in their capacity for consuming roughage wnd for
gaining  weight.  Interesting results were obtained I an
experiment designed to determine the food cost of mitk produc-
tion in the case of cross-bred cows. The duta obteined show
that per pound of milk produced these cattle used the same
amount of totel nutients as the Amerivin cows tested hy
Haecker, but required shghtle more net eneryy per pound of
mitk.  The experiment las Leen extended to a pure Indian
breed  the Scinedi. The Phyvsiologieal Clemist prepared during
the vear detailed seliemes of wark on animal nwirition for the
Madras and Mysore Departments of uricubiire.

Sugarcaie  Breedivg Satin, The transter 1o Imperiz]
control of the Coimletore station has been placed on a
permanent basis. 1wl now De pessible to develop the work
on thin and medium canes. and 1o start the hreeding of thick
varictivs.  During the vear umder report. over 200 cross-pol-
linations involving operations on abuut Lot arrows were made.
These wivve about 200000 seedlings. a large number of which
]WSSOSS\ very satisfactory vigour of wrowth. Tt has Deen
possible again this vear to collect healthy pollen from the
Mungo group of canes @ the 130 seedlings raised arve quite dis-
tinct from those of other groups.  Experiments are I progress
to influence the fertility of the anthers in an arrow by suitable
manipulations.
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Sugar Burean.  As a result of the distribution of thé three
Coimbatore canes 210, 213 and 214 during the last four years
for planting in North Bihar, there are now over 3,000 acres
under these improved varieties in this tract. There was a
brisk demand for seed-vane and over a lakh of maunds was
distributed during the vear from various centrea. Thirteen
more promising seedlings ave at present under trial against the
standard cane Co. 213, The sugar cable service conducted by
the Burean on a self-supporting basis continues to be appre-
clated by those who subscribe to it.

[ Treaxise,

.1{//'!}‘1‘/[[-'(/11/ Researen Tustitiate, Pusit, The second session
of the post-graduate courses i Agricultural Chemistry, Botany,
Myeology. Agricultural Bacteriology and - Entomology. each
extending over two vears and qualifving for superior appoint-
wents i the Agricadtural Services, commienved on st Novem-
ber. 1924, There were 32 candidates for adnnssion. Of the
SiX possessing the necessary qualitications chosen by the Selec-
tion Committes, one did not join and two left early m the year,
The remaining three (one each for Agricultural Chemistry,
Botany and Myeology) are mdergoing training together with
two {one eavh for Hnt;m)' and l‘:!xl'vlllliltv)_f}'I adimitted i the
previous vear. The tive postgraduate students of the Tmperial
Institute of Animal Husbandvy and Darving were aven short
cortrses at Pasa i estate matagenent, cattle breedimg, plant-
breeding. plant diseases, ete. durmy the fast two months of
t]wi]‘ !wrlwl nf tr.sinin;_f.

T addition to these, two stwdents Tonk b sped tal course
Entomology and one aspectal conrse i Aurioultural Bavteno.
T, I",i;_r}'n stidents tookh short courses in Entomology atud
two it Lac culre, and a bateh of students from the Allahabad
Upiversity visited the Entomologieal Section during Chinstmas
week.

Lprrsul Lpstitate of - Animal Husbandry apd  Dairiing,
The ifteen-month post-graditate course i animal husbandry

Cand dairving started on Znd January, taZi at the Hangalore

Tustitute, was completed by five students during the year
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under réport. There were 21 applications for admission during
the second sesston. and of these two were selected,  For want
of hostel accommodation there were no fresh admissions to the
Dairy Diploma course, which is heing taken hy 13 students
selected i the previous vear.  Sliort courses given at Bangalore
and Karnal in cattle hreeding and deirving were taken by 12
students.
IV, Pepcresrioxs,

Seventeen menioirs. five hulleting and five other publications
were issued during the vear. while 19 publications were in the
press on 30th June. 1923, The publications issued dealt with
subjects of general importance such as the digestibility of
Indian foodstutls. factors deterining the ripeuess of sugarcane,
flour phosphate us w nanure for paddy. eradication of the weed
Cyperis rofumdas. inheritance of chiaracters in Roselle, nitrogen
fixation in soilx of the Punjuh. tamarind as a souree of aleohols
bud and boll shedding in cotton and stloed shosham jeaves as
fodder for dairy cows,

“The Agvieglturad Journal of Indiw.” which s issued every
two months, contimes o maintain s populanty ameny the
elass of readers for which it is intended, Tt is proposed ta
merease 1ts usefulness by giving more prominence to various
aspects of animal fuslandey and dairving which are at present
recerving constderalile attention at the hands of the department.

V. GENERAL NDMINISTRATION,

Baildiegs. By the construetion of 12 clerks” quarters which
have heen completed daring the vear. the ditienlty in the
matter of housing accommodation on the Estate Tas been eased
to sohie extent.

A general dratage scheme comprising the main hutlding
area of the Estate Las heen sanctioned during the vear.

An out-patients block in the hospital attached to thi
institute is now under construetion.

The construction of 4 building for the Piusa High Sehiool
ou i site close to the Estate area. is nearing completion. Thi
will veleage considerahle  accommodation i the  students

hostel of this Institute, where the school is now partly helds
B
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Library. In addition to 348 periodicals and 2.273 books,
bulleting, reprints and reports received in excliange, 276 perio-
dicals and 442 volumes of new books, pamphlets, ete., were
purchased during the vear.

Hospital.  Medical relief was afforded to 354 in-patients and
14,348 out-patients during the valendar vear 1924 as against
312 and 13,463, respectivelv, in 1923, Among cases of the more
important diseases of the Tropies. 398 were of kala-azar, 182
of hookworm disease. 98 of cholera, 52 of plague. 4 of leprosy,
154 of dvsentery and 1568 of malaria.  Of the 2450 operations
performed. 103 were " selected 7 ones.

The Medical Otticer (Mr. DL F. Michael) was engaged during
the vear under review in research on the epidemiology of
kala-azar in and around Pusa for the Kolu-azar Researcl Com-
TLISSION.

VI Avccoryrs

The total expenditure during the Gnancd vear ending 31st
Marvch. 1623, as shown below, was Rxo 605 0402 as suainst Rx
7.06.5357 during the previows vear.

General expenditiure of 1h listernte imehudime s
the Agrienltaral Mdvisee’s Ot . R VRS

Botanieal Setion RO

Chomnteal Seetion |

Bacteriol gical Noetion
“Vo'ulu g ¢ .|l Neet oD

Bl 6 5h

W

Entanmnlogies] Seetion URREY
Agrieultural Section 240t
Tor RN

The following are the prineipal itemns of n\';n-mliiurv ot of
the grant of Bs. 7000 placed ar the disposal of the Agrenliral
Adviser for expenditure in 19201925 on specsl agricaliural

AXperiments Ra.
Experisents with fibre e atranting plant 226
Purehaa of o dize harrow ard @ Tomarest

plongh for the Kamal far. . 326
(umn wtion of throe masonry water mnin m

Puss . . . ) . 102
Ereetion of 4 h.clmulu ratn ab the \\'vllfnghnu

farm . . 1.750

The receipty thmn" Ilm veur from Mi(, of publications,
farm produce, milk and ot er articles amounted 1o Rs. 53,302
as against Rs. 36,421 last year.
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REPORT OF THE IMPERIAL ECONOMIC
BOTANIST.

(K. J. F. Suaw, DS, ARCS, FLS)
[. Chiarcr,

Directly on return from leave in October 1924, the perma-
nent incumbents of the posts of Tnperial Economic Botanist
and Second Imperal Econoniie Botanist, ez, Mr. Ao Howard,
CLE., and Mrs, G L Co Howard, MU were deputed on foreign
service for emplovnient as Direetor and Phyvsiologleal Botanist,
respectively. of the Institute of Plait Industry, Indore. Mr.
Howard to act also as dgricultural Adviser 1o States i Central
India.

Maulvi Abdur Rabiman Klin renueined in charge of the
Seetion until 25t August. 19240 wien Dro Shaw was recalled
from leave to take cliarge of the Section,

Maulvi Abdur Halovan Kian carrted out the work of the
Nection during his period of administration inan efiicient and
satisfactory nunner. He was promoted o the post of First
Assistant, In tie Provineia] Servee Grade, with effect irom 7th
April, 1925, Babu ek L bis done very good work during
the year under review i connection with the tohaceo nvestiga-
tion. Al the staff bave worked well,

. Teazna,

Mr. Nand Lall Dutt, MoSe contined Ais (ralning in econo-
mic botar.  His work consisted in the study of the following
subjects -

(1) Hvbridization and the ibenanee of characters 1n
tobaceo, wheat and Reselle.

(2) Pure line cultires of gran satlower and lnseed.

(3)

{4)

l)
Teelintyue of agrh wltura! operitions.
Factors in the pl'mhh tion of seed of luverne.
A

..

natomy of fibre vielding plants.
) ) .

~
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Thakur Ram Pratab Singh Chauhan, L. Ag., joined the
Section as a post-graduate student in November 1924 ; he
was the only student selected from a number of applications
His course of study embraced the above subjects with the
exception of the work on Raoselle.

During the month of February 1923, 4 class of five students
from the Institute of Animal Husbandry, Bangalore, attended
a special short course in plant-breeding.  The course lasted for
8 davs and consisted of six lectures and ¥ practical demonstra-
tions during which the students studied the following sub-
jects o -

(1) Unit species in linseed, gram, oats, barley, safflower.

(2) The isolation of & wilt-resistant type of rahar (Cujanus
indicus).

(3) Tvpes of tobaceo and methods of curing the crop.

(4) Methods of cross-fertilization i tobaceo and wheat.

(3) The improved varieties of various field crops growing
in the Botanical Area,

The lectures were devoted to o simple survev of the
prineiples underlving the conception of unit species and the
Mendelian theory of inheritance,

Since February 1925, a considerable amount of work s
heen done in the preparation of diagrams, the collection of
biometrical data and the ealeulation of constants with  the
object of rendering future courses more instruetive to
students. The Third Assistant Babu Rakhal Das Bose, has
been of material assistanee in this work.

I INVESTIGATIONS,

The cold weather season of the vear 192425 was exception:
ally favourable for agriculture in Bihar.  The late rains resulted
in optimum conditions of moisture prevailing in the soil. and
in consequense the vields of all erops were very high. In the
following table the vields of wheat, oats. gram. rakar anl
Hnseed, which were obtained in the Botanical Area in the vear
1924-25. are shown together with the highest vields of the vear
1923-24 for comparison. [t will be seen that very good yields
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were obtained from the wheats Pusa 4 and 52, and that the
yields of all crops were very satisfuctory.

Oulturs of graon in 1925,
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Outturn of grain in 1925—concld.

19025
T T o T Highest
: o Aren i Actuad Outturn | cutturn
Crop | Varlay Plot o oowtwen o per i Ly
i aetes o ol erain nefe
L
i .
| UMa Bra. o Mola. Sen | Mdls, Bra,
Treatment : ! ¢ [
( woakel  in Lawn gt - Nerthe AR TR
water® erh,
Uapalun Treatal with Lawn plote Yidifle vt 35034
experiments [E3EHEL
with oats. w |
Untreated Lawn  plot Santhe 017 o2 AT AR ¥ S 1
: ern. :
e R e e - IR PV
|
{ Teeal haral 7 . . 04 LR A Bt 1y 28
. ot
z bBarab . . 0-lnt | S
i NoTe o ris oo :
Pigeon-pea . < : 1
1 NOT oo UL N RS Ao !
} !
P s NOTL G R T

I R B T R
¢ Al predinsd Kresgri bonall 1tsand 27 wis. respe Lvely.

Wheat. The demand for pure seed of the Pusa wheats
Nos. 4 and 12, which have now an established position n the
agriculture of Northern India. is inereasing. As the area
available for the growth of these wheats in the Botanieal Section
is limited, stx acres of kand on the Pusa Farm was utihzed in
order to inerease the amount of seed for distribution.  The
demand for seed of Pusa 52 was not large. ax this wheat does
not appear to be known to the public to the extent which it
deserves. It is a beanded wheat of gond standing power,
rust resistance and vielling eapacity U durig the pest season
it gave 113 maunds of grain over an area of £22 acres.

From the last harvest 252 naunds of wheat seed have been
distributed as follows :—

Mds. S
Pusa i . . . . . . . 63 3
Pusa 12 . . . . . . . 103 16
Pusa 6 . . . . . . 7 20
Pusa 52 . . . . . . . U] 0
Pusa £0-5 . R . . . . 2 17

FPusa &0 . . . . . . . 1 0

Toran . 982 9
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An z.lttompt is heing made to cross the Pusa wheats with the
celebrated Australian wheat Federation,

In response to enquiries from foreign countries samples
of Pusa wheats for trial were despatehed to Rhodesia. Kenva,
New South Wales and the Ukraine. Reports as to the suceess
of the wheats in these arcas are awaited.

Tobacco. The work on this erop forms one of the major
lines of investigation i progress in the Section.  The problem
with which the cigarette-making industiy in India is at present
confronted 1s to obtain w type of tobacea whicly will resemble
the American tobaccos i flavour. colour and smoking qualities,
while possessing the hardiness and growing qualities of the hest
Indian varietiez.  Two tvpes of American tobacco Adeock,
the best of the cigarette tolaceo, and Burlev. which forms
the hasis of some of the fine<t pi}w tobaceos, were selected for
hybridization with the Puse Type 250 Durne the past vear
all these tvpes were grown in the Eosanieal Areawitli the object
of (;})mi]]]’n‘l__f pure Hne seed and of mekine o (ld]l}'hﬂ'dfi\'(’ mld.\'
of the morphologieal cluractirs of the three tipes. Some
erosses were also made. cnd the first ceperation hylaids from
these erosses ave helng trown during the coming <eason,

Experiments were abo made i different methods of curng
the deaf, as this side of the indostry 1< at least as important in
the final result ax the produetion of Improved vies of the crep,
Very good results were obtained i the caring of Burley hv
air-curing on vacks. both with the split stem method and by
stringing the leaves. the finishod product o th's case heing
scarcely inferior o calour wnd fhavenr to the product of the
tobacco-growing States of America. The curing of the Adcock
tvpe of tohacea is more diffeutt, o this tohaeeo, e the mdig-
enous 1”31\5, does not ‘i}wn ofl the i:l'h]. Fx]u-ximents. how-
ever, indicate that a <light modification of the rack method of
curing may enatble this tvpe to be cured to the desired colour.

The whole of the erop of these tohaceos was sold to the
factory at Dalsing Surai snd is heing manufectured there for
trial. Tt obtoined the highost price on the market.

A colleetion of indigenous tohaceos was made from tobaceo-
growing centres all over India. and the vurjous types were
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grown in the Botanical Avea with the object of Ubtuiniﬁg pure
s eed for work during the voming season.

Owing to the change in the public taste the amount of seed
of Type 28 which was distributed was much less than in
previous vears.

Linseed. The outturn of linseed during the past season
was exceptional. Tvpes 12 and 121 producing 14 and 12 maunds
of seed per acre respectivelv. The unit species of the Indian
linseed crop were maintained in culture and work on the
hvbridization of these species has heen commenced.  The types
of linseed which are suited to the Gangetic alluvium are small-
seeded. while those which are adapted to the conditions of
Peninsular India are large-seeded and of higher oil-content.
The root-svstem of the large-seeded types is not suited to the
conditions of growth in the alluvium. and attempts are being
made to combine the large-seeded character with the vegetative
rharacters which are gutted to the Gangetic alluvium by cross-
ing between certain of the unit species. In this way it may be
possible to obtain a large-seeded rave of linseed which  will
he suceessful in Bihar and the United Provinees. The following
quantities of seed of the Pusa tvpes were distributed :

.

Mds. S

Type 12 . . . . . . . R B
Type 15 . : . . . . . 0o
Typs {6 . . . . . . N L
Type 50 . . . . . . . B |
Tvpe 35 . . . . . . . R |
Type 121 . . . . . . A U |

Tora, . 3 10

In response to enquiries from foreign countries samples of
the Prsa linseeds were sent to Minnesota (U.8.A0), Mesopotamia
and Soviet Rissi,

The rust disease (Molampsora Lind (DC) (Tall) of Jinseed
was severe on the majority of the unit species, hut Types
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12 and 121 were onlv slightly attucked.  These latter are the
two types which are specially recommended as giving heavy
yields in Bihar.  Wilt disease (Fosariom Lini Bollev) wus the
cause of a considerable amount of damage i cortain types:
and the variation in the incidence of this disease on dif{erent
unit species of linseed is heing vestigated in collaboration
with the Imperial Myveologist.

Nafflower (Carthamus tuctorins L), This crop has
heen under ill\'(‘a’ﬁg;xtiu“ at Pusic sinee 1908 ¢ the results of the
earlier nvestigations deal with 24 tvpes which were isolated
from seed obtained from Bombav. Sind. Bilar und the United
Provinces.  These types were maintained in enlture during the
vear under review. and in addition ten new rvpes which had
heen tsolated from seed obtuined from Ducea and from Behea,
near Patna, in 1916 were also grown. Out of these 10 types
those isolated from the Theca seed (Noso 20 to 34) possess
small seeds and a relatively low vil-content. but thev are rich
in carthamin and are spineless. This latter claracter may
render them a wseful fodder crop. and trials with some of these
are being carried out by the Departent of Agriculture. Bihar
and Orissa. .t

Gram. The 24 tvpes of gram were maintained in culture
and the following quantities of seed. of the 1w best tvpes,
distributed - -

Tyvpa 17 . . . . . . ]
2

']'_\'I»(\. 2%
Torar . HU 2y

The wilt disease of gram appeared i the pure line cultures
and was severe in the culture of Tvpe 7. the remaining types
being searcely affeeted.  An investigation i being carried out,
in collaboration with the Tmperial Mycologist. to determine the
relative susceptibility of the different types of gram to this
disease,

Samples of the Pusa granis were sent for triai to Algeria and
Soviet Russia,
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Adrhar or pigeon-pea (Cajanus indicus Spreng).  Work on
this crop is proveeding on two lines, namely, the isolation of
unit species from the mixed field erop and the isolation of a
type which will prove resistant to wilt disease. In 1923-24
arhar seed was obtained from Chupra and sown in the Botanieal
Area. The result was disappointing as the crop vielded consider-
ably less per acre than the local crop.  In 1924, the arhar from
Chupra was again sown, after mass  selection had Dbeen
carried out. and the resulting crop showed an increase
of about 23 per cent. above the vield of the loeal field crop.
When the isolation of unit species from this crop is completed,
it will be interesting to observe whether any of the pure lines
show an improvement on the mixed crop.

The atterupt which 1s now in progress to obtain a type of
arkar wiich will prove resistant to wilt disease has arisen out
of the investigations of the Myeologicul Section on the incidenee
of wilt disease 1n the permanent experimental plots on the
farm. In 1923, & nwnber of plants which were growing in an
artificially infected tield were selected by the Tperial Myeo-
logist as showing a certain amount of disease resistance. The
seed from each plant was collected and =own separately in the
same Rkl in the next seazon. Thus the progeny of the plants
which were seleeted in 1923 could be ddentitied in the erop of
1924, Two of these progenies I 1924 appeared to possess o
higher degres of reslstance to the disease than any of the others,
and. from a number of selected p|;mt.\' 1 these two Iinvs.
seif-fertilized seed was obtalned by the Botanieal Section.
Daring rhe vear under review. this sced is belng sown
in an infected field in the Botanieal Area together with
seed of a type wh ch 15 known o be very suseeptible to the
disease. [t 13 hoped that i the following year variations n
the incidence of the disease among the plants in this field
will indicate the diceetion in which turther selection should
proceed.

Khesart (Lathyris sativus 1), The work of the classitica-
tion of unit species of this ceop has been completed by Maulvi
Abdur Rahman Khan, First Assistant, and the notes and seeds
are being transferred to Mr. Howard, whoe is carrving on the
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research in lathyrism. The following quantities of seed were
supplied in connection with this research -
Mds. Srs,

I\h.warz (I{f!/ltj/rus sativus Linn) . . . 313
Missya (Victa hirsotn, Korh. Svn) . 2 39
Akt (Vicia satvea var mgostifoliny . 11 3
Langra bhesarc (Lathyros sphapricns Rorny 11 99
Pipra (Lathyris aplara 1. : . . 1 f

Sugarcane.  An experilient was commenced, and s now in
progress. on the ralsing of cane seedlings in Bilar. Cune
seedlings have heen suecesstully vansported from the Rugar-
cane DBreeding Station at Comnbatore 1o Pusa and at the
present moment are growing well in the Botunded] Area. The
success of this trial 15 Largely due 1o the skilful packing of the
secdlings at Cotmsbatore s it renmins to he seen. l;U\\'Q\-gr,
whether the plnts will wrow well wnd whether the raising of
seedilinas i Bileo will present snvoadvantuzess The fact
that cane =ced i~ harvested m Coimbatore durine December-
Januarv, and that 11 does not retain 1t power of germination
renders it impossible to cermuate the seed 10 Bihar, as the
seed 1f sent to Bilar weonle lave to be sown st onee and would
certainly fail to germinate wt the temperatures which prevail
in Northern Irdia at that sceson. An arrangement  for ger-
minating ~ced. wrder clies o kot house would e required
if this work weme 1o be carrted on in Biliar, The advantage of
arowing seedbngs at Puse 1 that e canies will beintroduced
to the Bikar climete avan earlier stage in their life-lastory,
and by studving their growtde under the conditions for which
the canes are intended. it may be possible to discern. both
earlier and maore accurately, those tvpes whicl: are hest suited
to withstanding the discases and chnate of Dilar,

Filres. A field experiment to determine the influence of
manurial treatment on the incdence of stem rot disease i jute
has been commenced. A new type of jute. of superior quality
and higher vielding power to any of the previous types, has
been obteined from the Fihre Expert. Government of Bengal,
and is under trial in the Botanical Seetion.

Type 3 of Hibiscns canmnbinus was maintained and a smalk
quantity of seed was distributed. In Hibisens Sabduriffa
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(Roselle), further investigations on the inheritance of ‘colou-
m the capsule and corolla were carried out by Mr. N, L. Dutt,
post-graduate student.  Measurements of the pollen grains
leaf-factor and root-svstem showed that all four varieties were
similar in these characters, the sole distinction between these
varieties Iving in the distribution of colour.

Oats.  Nine types were selected from among the 35 types
growing in the Botanical Area and will be grown wgether with
seed obtained from other parts of India © these tvpes will furnish
the basis for further selection work and for  hybridization
experiments with imported Scotch oatsc An experiment to
test the value of Uspulun ax a seed steep for the prevention
of smut was carried out and gave satisfactory results in control-
ling the disease. The control plot. which was sown with seed
which had been souked in wuter. gave a hesvy outhreak of
smut disease.  Soaking the oat zeed in water evidently enables
the smut spores to germinate at just that stage in the  life-
history of the Lost at which wnfection is most virulent.  The
vat seed of the Botanical Section appears to be heavily infected
with smut spores and will be treated against this disease in
future.

Miscellaneuns.  Investigations upon maize, 60 (sesamum).
urid (Phaseobes radiatus) and moong (P, mnngo), chillies al
peas have been commenced. Collections of these seeds were
obtained from various parts of fndia and are heing grown tor
the isolation of unit species. Thirtv-one tvpes of harley were
selected from among the 130 tvpes growing in the Section for a
study of inheritance and the possible improvement of this crop,

The practice of (distributing. free of cost. the improved
varieties of seeld produced by the Botanical Section was
abandoned during the vear under review, and a sum of
Rs. 1.937 was realized by the sale of seeds. ete.. produced in
the Section.

IV. PROGRAMME OF WORK FOR 1925-26.
Tnvestigations will be continued on the lines indicated
in this report on the following crops: Cereals, oilseeds

tobaceo, chillies, pulses, sugarcane, and fibre plants.
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Particular attention will be given to the isolation of disease-
resistant types of gram, linseed and rafar.

The collection and preparation of material and hiometrical
data for the training of students will be carried out.

V. PunLicatioss,

Summary of the Progress of Research in Agricultural Botany for

the vear ending 31st March. 1425, for inelusion in the Rejort for the
Privy Council.

The lmperial Mveological Conference. by F. J. F

ARCS FLS. :lyr{'. Jour. Iu({[rl, Vol XX Pt. 1, 192

. Shaw, D.Se.,

0.
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REPORT OF THE INPERTAT AGRICULTURAL
CHEMIST.

(J. Sex, M.A,, Ph.D)

1. ADMINISTRATION.

On the appointment of Dr. W. H. Harrison as Agrical-
tural Adviser on 20th June, 1924, Me. J. N Mukerji assumed
charge of this Section. Dr. Harrizon returned on 24th Octo-
ber and held charge of the Section ull 6th March, 1925, when
he proceeded on 8 months” leave.  Dr. 1. Sen, Supernumerury
Agricultural Chemist, who had returned from Dehradun on
Est March, 1923, took over charze on Do Harrison's depar-
ture on leave.

Mr. Bhatlal M. Amin oftictated as First Assi<tant from 2eth
June to 24th October. 19240 Mo Po B Sanval officiated
the same post {rom 30th October to 25th November, 1924,
during the absence of Mr. Mukerji on leave,

I, Fprearios.

Two nnl}' of the three stwdents <elected for lrtr>t~}._'l':ldllelt(‘
training in the Section Joined their courses i November,
O of these, Meo Seilal Mo Rethe Mose eftan January, The
other, Mr. Ao T Sen, MoSel s continuing his ~tudies here.

HE Mereoronogy axp Deary cavges,

The meteorological and  drain-cauge ob=ervations were
matntained.  The erops and drain oo waters from the ganges
were examined in the usual manner,
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IV. (GENERAL ANALYTICAL WoRK AX1 ASSISTANCE GIVEN TO
OTHER Sli("l‘l()j\'&;,

A. The following sainples were analvsed and reported upon i—

Soils . . . . . . . . . 19
Manures . . . . . . . . 20
Sugarcanes . . . T
Milk 9387
Gy 1
(rrass i
Feeding stufls T
Opiam i
Miseellanenus 3

Torarn L2A07

Two samples of soil were receivad frony a emchona plenta-
tion near Merow: i Southh Burmae One was collectod from
a locality where the plants were dving inconsiderabie vt ers,
while the other was taker ors w plaoee where the crowth was
wood. The analviica] fiomes teve ded wninteresting difference
in the two soils s regands the content of phosphoric acd, and
an application of suitadle mannres to the bad sal was 1ecom-
mended.

One of the manures received for examination refeived to
a sample of “mixed manure T neokered Tyoowell-known
firm who had o dispute with @ Deputy Director of Apriculture
regarding the composition of manures supplied. Tt was noticed
that the il)j_l!‘ﬂii«*hh of the manure were not homoee \'(xl)r‘._\‘
mixed, and apparently the veasen ol there belng doputes
about the composition Tav in fonwading small quantites of
imperfectly mixed sanples of manures to the ditferent chenists,

The sample of gur unretined. raw stzar) was an item of
considerable interest. Inoa sugar factory o Bihar, Tower
vields of suzar weee being obtained than what were to be ex-
pected fram the polarimetric readings. No lossex could bLe
detected in the working processes. The gur was. however,
found to have an abnormaliy high vight-handed rotaton. - A
careful examination of the ygu conducted inthis laloratory
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revealed the presence of an appreciable amount of maltose
which served to explain the abnormal results. The specific
rotatory power of maltose ix very high (4138°) as compared
with that of sucrose (406°). Moreover, the former i more
soluble and is thus likely to be left in solution when the sucrose
erystallizes out. 1t thus follows that. where maltose s pre-
sent in the svrup. the crop of cane sugar ervstals obtained is
lower than what i estimated from the rotatory power.

The sample of graxs wax sent by a military dairy, with
an enquiry about the possible presence of potsonous principles
which fortunately were found to be absent.

The samples of opium were received from the Excise De-
partment.

B. The following assistance was rendered to other Sec-
tions 1~

Agricwltral - Sectior. Nine samples of  mamines, one
teeding stutl.and 2,387 samples of milk were examin-
ed,

Buotineal Section. A sample of manure, one soil and six
x;ll\l[)lt)* of feeding stuflf were analveed.

Nugar By Seven samples of soill sixo of manres
and 653 <amples of suzarcane were reported on.

V. ResEarcl AND INVESTIGATIONS,

Windreing of sugareape. The study of this subject ha-
been continued by Mr, Xanval, who has now wntten up his
re~ult~ for prblication a~ o Memoir. Many of the olaervation-
have already been noted i the previous reportsand they need
not, therefore. be disenssed o detal heres Mention may,
however. he made of the principal conclusions arrved at.
It wa~ found that rainfall i~ the important factor determiming
the period during which suzsarcane can be stored i good condi-
tion by windrowing i the field. A temperature above 25 U
was also obaerved to be harmful, It thus follows that,
Bikar, althowgh 1t 1< often possible to preserve vanes by wind-
rowing them in the tield during the conler months, deteriora-
tion s apt to take place later 1n the season when the tempera-
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ture rises and there is a likelihood of oecasional ful]
If canes are windrowed in the <hade and protected
sun and rain, they can be succes<fully stored for loy
than in the field.

s of rain,
from the
ger periods

The deterioration of windrowed canes is to be attributed
to the enzymes present. The enzyine activity is checked and
the (1llillit_}' of canes maintained, i nternal nmovenents of
moisture are prevented. Lo if hoth quick evaporation from,
and the entry of extraneous witer into. the outer coll lavers
be stopped. When the canes are exposed to o fall of ltzli]],
water enters through the nodes where the coneentration of
mmvertase has been noted to be hisher than that at the inter-
nodes. The pussage of water through the nodes thus canses
a translocation of the mverting enzvies into the internodes
and consequently brives abont o deterioration of the canes,
The spontancons decomposition: of windrowed canes under
high temperature conditions i~ most kel due to a rapid eva-
poration of motsture helpmg the diffusion of invertase from
nodes to internodes,

Much of the reducing suzcar which disappears when dete-
rioration takes place. coes to form the new tisstues (rosts) of
the germinating plant~. 1t thus seems thut the  deteriora-
tion " of windrowed canes 1~ to be taken rather ax an indica-
tion of the setting w of the process of vermination o the huds,
To studv this further, o set of cermination test- was cirtied
out, A stand of Co. 213 canes was windrowed 0 shade for
28 du}'s. The (1(1;1“(}' of these canes \'ump;ll'cd fal\‘nlll‘u]‘]}'
with that of the crop left standing in the field.

Sets from these twao lots o vanes were I»];imml i thie Lold.
Before heing put in the soil. some of the canes were subjected
to a preliminary soaking in water. the treatment being given
to whole cones in some instances and to cut sets in others.

The results ohtained were very promising and the expen-
went will be repeated the next season. There was a high
germination of the huds of windrowed canes which demon-
strated that the vital processes in these canes continue for
& consideralle period of tince. Tt was further noted that sets
of both fresh and windrowed canes germinated nicre quickly

0"
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when there was a preliminary soaking in water. This lends
support to the theary that the entrv of water diffuses the en-
zymes from the nodes to the internodes and thus stimulates
germination. The germination wax found to he quicker and
more thorough when the canes were soaked in cut pieces (sets)
than when whole canes were so treated. This is evidently due
to the fact that the passage of water ix quicker in the cut pieces.

The above results are of areat interest to growers of sugar-
cane. The evolution of a successful method of having quick
and uniform germination would permit a hetter utilization of
the planting season. Tmproved crop results would ensue if
the plants get 4 stronver and earlier start and if they get well
established before the xetting in of the trying period of summer
drought.

The results are of <ignificance from another point of view
also. In the case of <ome quick-maturing varieties of canes
the main crop has to e harvested earlv. leaving a stand of
ecanes which would serve later fur seed purposes. Besides the
occupation of an extent of the field. thix entails =ome expense
and trouble for the pratection of the erap. The canes are,
moreover, liable to deteriorate and <ome of the buds wermi-
nate on the standing cane~. Iy the case of such varieties, a
decided improvement would be effected if reconrse is made to
a suceessful method of windrowing the seed canes till they are
wanted for heing planted out,

Sugar-heet. Tt has already been shown that satisfactory
vields of wood quality Teet< can be obtained at Prusa The
(‘pr’rinl('nts catricd out in 192425 were x'u-wi;x”y mtended to
ascertain whether the crop coubd be nadde to extend over a
sufficiently lony perind after the cane sewson.

There were five plots, four of which were <own with heet
seeds late in October. while in the fifth the cowing took place
in the first week of Decewber. From the first four plots roots
were collected for analv<is in the second weeks of March, April
and May. The Deet< were found to vield 94 per cent. juice
on all the occasions, the purity of the juice being ahout 83.
The amonnt of sugar varied fron 13-7 to 17-3 per cent. on the
roots. From the last plot sown o sample was collected on
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1st June. The roots contained 14-61 per cent, sugar and
yielded 94 per cent. juice having a purity of 85.

The above results indicate the possibility of having supplies
of good quality roots from the middle of March to the middle
of May. If the sowings are later, the period can be extended
by at least another furtnight.

As regards the yield. the crops on the plots, which varied
in area from J4th to Lth of an acre, were from 10-3 to 12:5 tons
of touts per acre, and the calculated amount of sucrose came
up to 179 tons per acre.

The determination of available phosphoric acid in sol. The
potassium carbonate method is being further investigated by
Mr. Dax. This method was already shown to be of much use
i the case of caleareous soils.  Other types of soil, eg.. acid
wils from Assam and Burmia. laterite xoils from Bengal and
non-caleareous soils from Madras, have now been examined.
The analvtical figures obtained serve to differentiate between
manured and unmanured plots and compare well with those
given by Dver's citric acid process, A few tvpical examples

are recorded helow,

AVAILABIE PHOSPHORIC
aClD

Deosopiption of plots i
Gittie | Potassium
acid carbonate
method methnd

A, Aeld soils.

Rorbhetta- Kharkatia photse— ‘ ‘
No mwanuie . ! 0-0023 \ 0-0080
Super . i 00051 1‘ 00112
Limestone . & ¢-0019 k‘ 0-0064
Limestone 4 Super . . . . . . 0-003} 1 00103
RS0, . . e o | 00073
K80, ¢ Super . . .o 00049 E 00129

c¥



28 SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

Description of plots

Borbhetta-Betjan plots—
No manure
Manured
Borbhetta-Matelli plots—
Bonedust
Bonedust 4 Fish guano
Acid soil, Burma—
Bad, unmanured
Good, unmanured .
No manure

Bonemeal”

B. Lalerite soils.

North Hazi, Bleks B & ¢, Dacea—
Nemanure
Bonemeal
Lime

Lime + Bonemeal

I
S [IELT
I

AVAILADLE PROSENOEIC

ACID
Uitrie Potassium
acid oarbonato
method method

G027

0404 L

013y

O-0u42

0021
01444

€002

7

[N TFSY

G043

oL

C. Non-calcarcous sotls.

Permanent Phit, Coimbatore—
No manure
P
N
N4y . .
N+K . . . . . .
N+K4 P

tattle manure

Cattle manure, residual; manuring discentinued since

oy

1318,

[IXTIRRY
[EXCTLY)
U138
00917
00455
O 4847
[EURL]

00131

00099

O 126

0079

-0l

00023
O-0260
X3 TNy

{000

(RS TFN)
)00y
D063

il

Honjo
0N
(IR H])
Q26
00016
00024
0-le

QeolY
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Tf}gse preliminary ohservations having turned out of a
promising nature, the study is Leing extended to other soils
of known manurial and cropping history.

Utilization of Indian depesits of agpatite. A successful
method has been worked out for the preparation of dicalcie
phosphate from apatite, which is abunduntly found in some
parts of Bibar. This depends on the solution of the mineral in
perchloric acid and the subscquent precipitation of the dis-
solved phosphoric acid as lime phosphate,

A solution of sodium perchlorate ix electrolyred when per-
chloric acid and caustic soda are formed in the anode and
cathode compartments respectively, The experimental con-
ditions under which a high current efficiency is attained have
been determined. The mineral phosphate ix treated with the
anode solution which extracts th- phosphoric acid. The
addition of a suitable proportion of the cathode solution causes
the precipitation of dicaleic phosphate and the formation of
sodium percllotate. The sodium perchlorate thus regenerated
can again be electrolysed and used. The phosphate of lime
obtained by this process contains about 35 per cent. phos-
phoric acid (the amount theoretically present in dicaleic phos-
phate being 41-27 per cent.).  Almost the whole of this phos-
phoric acid ix citrate-soluble and so available 10 needs of plants,
and in certain types of oils the product would be as effective
as, or perhaps better than, ~uperphosphate.

The Indian deposits of apatite are at yresent not being
properly utilized. The hich price of sulphuric acid stands in
the way of their emplevment in the manuf cture o super-
phosphate.  In the electrical process described above, there
is no eonsumption of chemicals, as the sodium perchlorate
used regenerates itzelf. If cheap clectrical energy iy available,
e.g., front natural sources of water yower, it would be possible
to provide Indian cultivators with an eflicient phosphatic
manure.

Tobacco curing. Mr. Mukerji's previous experiments on,
ground-curing and rack-curing processex have shown that
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round-cured tobacco contains a higher amount of * luyyl,
nicotine ** than does a rack-cured sample.  The tobacco obtain.
ed by the latter process is thus of better quality, as it is the
volatile nicotine which gives an undestrable sharpness and
pungency to the smoke from certain types of tobacco. This
year's experiments have been direvted towards studying the
course of changes which occur in the tobacco leaf under the
three different methods of curing, wiz., ground-curing, rack-
curing in shade and rack-curing in the sun. Various consti-
tuents of the leaf, e.g., sugar, starch, nicotine, ete., are being
examined in this connection.

Adsorption of moisture by soils.  This subject is being studi-
ed by Dr. Sen. The adsorption of water by soils when ex-
posed to a moist atmosphere is influenced by their content of
clay, the relation being capuble of being formulated ax o fog-
log curve. The influence of temperature on the constants of
the equation is being investivated. The work is of interest
in that it may indicate a method of diflerentiating between
varying types of soil,

Variations in the fat content of milk of selected cows. Samples
of milk of nine cows, five from the Montgomery breed wnd
four from the cross-bred {Aveshire-Montgomery) herd, were
examined twice daily for their fat content. In some of the
cases, complete figures for the whole of the lactation perind
are not available, but the data collected wenerally <how
gradual rise in the fat content with the progress of the lacta-
tion period. The milk having the highest fat content (45
per cent. average) was Yielded by a Montgomery row. Goda-
veri. The variation in the fut content of the milk of the Mont-
gomery cows under observation was between 2-1 and 1140,
while in the case of the cross-bred cows the fat content wax
between 22 and 9-5. Towards the end of the year under
review four more cows were included in the study. The milk
of one of these latter, a cross-bred one, shows a singularly high
variation in fat.

Permanent manurial plots. Experiments on the influence
of manures on the composition of crops, which were started
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a

in 1920, are being systematically carried on, Investigations
of thfs nature must he continued for o series of vears hefore
definite conclusions can e anthoritatively formulated, and
1t 15 therefore not necessary ut present to enter in detail into
the data obtamed. But some of tle general ohservations
noted may profitably be referred to here.  The experiment is
heing carried out in a series of nine pluts hiving the following
manurial treatment : (1) no manure. (2) oil-cake, (3) nitro-
gen, phosphate and potash. (4) nitrosen and phosphate, (5)
nitrogen and potash. (6) phosphate and potash, (7) nitrogen,
(8) phosphate and () potash. The manures are pplied at
the following ratex 1--801h. of nitrocen (s ammonium sulphate),
40 Ib. of phosphoric wid (s supery. and 40 1. of p tash (as
potassium sulphate). peracre. A< 1o the vil-cake, the amount
applied i such as cormesponds 1o 0 b nitrosen per acre.
Ten erops, vz, five monsoon erops (- -Elensine coracana)
and five cold weather crops (oats 3. wheat 2). have been grown,
Every season. the vields (total. s well as those of the consti-
tuents, vez, grain. chafl and straw) from each of the  plots
are recorded and the amounts of Ilitlugr_'ell. ])h(_bphnte and
potash in the different constituents of cach crop are deter-
mined.

Of the three plant foods cach wsed I itzel, the effect
of nitrogen hux heen very nurked. specially on the bhartf
crop. There has been alsoa response 1o phosplate hut potash
has seldom inereased the vield: on the other hand, it has
rather depressed the vield st thmes. When combined with
nitrogen, however, potash has ziven very good results. The
application of oil-cake has produced moest satisfactory results
and has seemed to be better than the use of a complete mix-
ture of artificials (N=-1'+-K).

The above conelusions are based on the observations carried
out during the fust five vears. 1920—1925.  Whether the con-
tinued application of the manures will produce further modi-
fications in the =oil conditions and effect changes in the nature
of the crop yields and the composition of the plants, 15 still
to be seen.
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The movement of nitrates in the soil and subsoil’ As in
previous vears, this important subject has engaged the main
energies of the Section.  The study has now been extended to
four areas under different cultural conditions, wiz., pasture,
fallow, unirrigated cropped land, and cultivated plot receiv-
ing irrigation.  Thix has entailed the collection and examina-
tion of 1,058 samples of soil during the vear.

The observations are being still continued and it ix not
necessary to review the records in detail.  Mention may,
however, be made of some of the brogd features ohserved,

The pasture area has carried grass for a number of vears.
When the first set of borines was taken here in the last week
of May 1924, there wax observed a very uniformn distribution
of nitrate m the <oil Tayers, 007 to 00 1b, nitrogen per acre
half foot being present. The soil was very dry up to the fifth
foot ; there was a rize in the moisture content of the following
X inches of <oils with a fall in the next foot where a sandy
Laver intervened.  Moist heavy ~oil came after that, At the
time of the next collection of samples w month Liter, three
inches of rain baed fallen which served to moisten only the first
foot of soil. raising it moisture content from 15 to 11 per
cent. An oceurrence of vicorous nitrification was simultane-
ously noted in this laver, there being maore than 5 1h. of nitro-
gen per acre in‘the second half foot. The correspanding fignie
for the tirst half funt wa , however, onlv about o pound. thos
being evidently due toa part of nitrate beinz wished down and
a part consumed by the growing herbage. A the monsoon
procesded, the drainage became heavier and increasing amount-
of nitrate were washed down into the lower depths. A re-
Covery took phrr later on, as the rainfull decrensed, and with
the advent of the rains the distribution tended to be of the
same type as that noticed the previous swmnier.

The second plot had heen maintained ax a clean fallow.
When the first samples were collected in summer, the soil was
found to be more moist than in the pasture area.  As in the
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pasture; the distribution of nitrate, except that in the upper
layer of soil, was found to Le pretty uniform, about 0-8 Ib.
nitrogen per acre half fToot. Unlike the pasture, the fallow
Jand was rich in nitrate, about 3 b nitrosen, in the topmost
layer. Thisixto be attributed to the fact that the surface soil
lere had all along been kept disturbed. As noted in the pas-
ture, in this plot too there was a quick response of the nitrifi-
cation processes to rinfall, A the rains continued there was
a loss of nitrates by novement of drainage towards the deeper
lavers.  The amount of nitrates in the =oil all wlong renrained
lhigher than m the pusture, and in contradistinetion to this
latter plot, the fallow area continued to he rich in nitrates up
to March, after which the distribution began to assume the
tvpe noted the preceding it veather. A very remarkable
point noted in this plot wis the high aecunlation of nitrates,
as compared to the anonnt present i the pasture area. This
store of nitrites conld no doubt have been of urvat benetit if
a crop had next beer proweon 1t.

The cropped area cartied a stand of sareane which was
eut Hush with the weound Felwiary-March 1924, and the
Land hoed and off-Barred. The ratoons were allowed to grow,
This secomd crop was arvested o vear later and the land
ploughed ap. The distribution of nitrates n the sotl of thiz
fiehd was quite ditierem fromn that n rhe fallow but Approxi-
mated to that in the pasture, The coneentration of nitrates in
the sugarcane are wis practically unitorn throuzhout the
vear in all the Tayvers. Anexeeption was. however, noticead e
in the topmost half foot which was thnes rieher than Jower
depths, this coneentrati i being aappatenit atter the surface
of the soil had Teen subjected 1o the operation of cultivation,
The tendency of some of the deeper Lavers Being Inehin mitrate,
which wax noticed in the pastwe area-during mensoen, was
not observed in the vase of the cultivated plot. In this con-
nection 1t wust he remebered that roots of canes reach much
greater lh‘l‘(h than do grass rovts. Under a stand of sugar-
canes nitrates from deeper favers of woils are. therefore. cape
able of lieing utilized than s the vise i pasture land.
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A set of figures illustrating some of the above points is
appended herewith.

The results obtained show that the distribution of nitrates
in soil, besides being regulated by rainfall and the nature of
subsoil layers, is profoundly moditied by the growth of crops
and the cultural operations which the field receives,

VI. PROGRAMME OF WORK FOR 1025-26.

Major subjects.

(1) Continuation of the investigation into the amount and
nature of drainage water from cropped and fallow land.

(2) The influence of manuring on the composition of crop.

(3) The estimation of the available P,0, by means of alka-
line carbonate solution in calcareous and other types of sotls
and its correlation with cropping value and manurial reaction.

(4) The movements of nitrates and water in Pusa soils,

{(5) A study of the chemical and physical factors involved
in combined applications of green manures and superphos-
phates.

(6) Further investigations into the possibility of sugar-beet
cultivation in Bihar.

(7) Variations in the quality of the milk from selected
COWS,

Minor subjects.
(1) A comparizon of the accuracy of various analytical
methods.
(2) Analytical work for other Sections.

VII. PuBLicATIONS.
Dag, 8. L. . . . The Determination of Available Phospho-
ric Acid of Caleareous Soils.  Mem. Dept.
Agni. India, Chem.  Ser,, Yol VIII, No. 6.
(In the press.}
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Mukerji, . N. . . The Quality and Yield of Tohaceo as in-
fluenced Ly Manurial and other Opera-
tions.  Mem. Dept. Agri. India. Chem.
Ser., Vol. VIIT. No. 1.

fanyal, . B. . . Deterioration of Sugarcane during its Stor-
age by Windrowing, Men. Dept. Agri.
India. Chem. Ser., Vol. VI, No. 7. (In
the press.)

Ranyal, I'. B. . . Sugar-beet and its Possibilities in Bihar.
Agri. Jour. India, Vol. XX, Pt. V, 1925,
Sen, J. . . . Report of the progress of Agricultural Che-

mistry in India for the vear 102425, for
the Comittee of the Privy Councdl for
Scientific aud Industrial Rescarch, Lons
dou.
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REPORT OF THE IMPERIAL AGRICULTURAL
BACTERIOLOGIST.

(C. M. Hurcnixsox, C.LE., B.A)

[. ADMINISTRATION.

I held charge of the Section during the vear under report.

TI. TramNiNG.

Mr. Ko Ko Gyi Assistant to the Agricultural Chemist,
Burma, who was under training for o two vears’ course of
agricwltural bacteriology, completed his course on 23rd October,
1924,

The Assistant Bacteriologist delivered a course of lectures
on dairy bacteriology of three weeks duration to the Dairy
Diploma students at the Imperial Institute of Nmal Hus-
bandry and Dairving, Bangalore.

II. Soi. Broosy.

Nitrogen fieation in soils. Further work on thix subject
included experiments to determine the possibility of e
pendent fixation of nitrogen by alge alone. Considerable
differenees of opinion upon this point have been expressed by
workers in other countries, but the results of vxpvrinu'nl.\‘ at
Pusa during the past vear leave no doubt that fixation of
nitrogen by alg alone can take place i Tudia at any rate m
liquid culture media. Special precantions were adopted 10
exclude the absorption of nitrogen compounds from the ar
of the laboratory, although controls showed that thiy souree
of nitrogen was of insignificant importance. The considerabl
increases of fixation shown in soily exposed to light us compared
with darkened controls accompanied with & correspondingly
large growth of alge strongly suggests the independent
action of the latter in this respect. Attempts will be made
to assign some definite ratio to the relative amounts of nitro-
gey fixation due to algal and bacterial action by making usc
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of the "direct microscopic method of counting the latter.
Further experiments on symbiotic action between alge and
azotobacter confirmed the conclusions of the previous year
that such action enhances the amount of fixation.

The technique of direct microscopic counts of the number
of azotobacter in soil was elaborated by numerous experiments ;
the gelatin carbolic acid method was finally discarded in
favour of the collodion method with Rose Bengal ; by the use
of this method the effect upon the multiplication of azoto-
bacter of various nutrients in culture was studied : of all the
substances tried mannite gave the greatest increase in growth
and peptone the least,

The rate of nitrogen fixation varies greatly between different
soils. Soil from Karnal in the Punjab was found to give
high rates as compared with Pusa arable soil.

Piration of nitrogen (n mg. per 100 grm. soil.

15-5-25
Perial to 18-7-23
18-6-23
My, My
Puxa soil + 1 per cent. mannite . . . . 33 3
Karnal (Nu. 7) (alone) . . . . . 145 134
Karnal (No. 7) + 1 per ceut. mannite . . . 250 240

A soil from Burta afforded an interesting example ol the
lime requirements of azotobucter.

Firation of nitrogen in mg. per grm. of mawnite o Askby's
solution in 31 days.

Mg,
Burma soil without CaC0, . . . . 66D
Bura soil with CaC0y; . . . . B RS
Pusa soil without CaCO, . . . . .3

Pusa soil with CaCO, . . . . . . 810
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Conservation of cattle manure and wrine,  Utilization of the
activities of sulphur-oxydizing bacteria was divected to the
conservation of nitrogen derived both from urine and honemeal,

It was found that the loss of nitrogen as ammonia during
the fermentation of urine and the preliminary stages of de-
composition of honemeal in the soil and in composts could
be prevented by the addition of sulphur in presence of the
appropriate oxydizing bacteria. the ammonium sulphate formed
being readily available as o nitrifiable source of nitrogen.
Experiments to determine the economic value of this method
are being carried out.

Solubilization of /;}zm‘/utlh.\' ty .\‘)/[1!/!711' baeteria. Further
work was done on this subject. with special attention to hone-
meal as a source of phosphate ; a large seale experiment was
carried out i which one ton of campost started with imoeula-
tion with a culture of sulphur bacterin was subsequently
used as an noculum for & further quantity of 20 tons 3 solubi-
lization of the phosphate in the latter is proceeding rapidly
at the time of writing.

The addition of small quantities of charcoal to these com-
posts was found to have a remarkable effect in enbancing the
rate of solubilization of the }»hmp]x.\lt', thix being ]n’n]nﬂ»l_\
due to the effect on the oxvaen sapphy: further work on this
point is in progress.

Manurtal experiments were carried out in which hone-
meal SlllI)hllr composts were tested ;lj_:.".ilht .\llpt’l'phmph;lll'.
The erops unter c',\'pt-rinu-m were b (Eleasie carocann)
wheat and potatoes these I‘X}H‘Filnl'nl.‘ were on too small o
scale to vield conelusive results. but in every case the retuns
with the bhonemeal .~u|]>|n1r ruln])mtn‘ Wers @S gnm\ as. and
some superior to those with superphiosphate o large seale ex
periments will he carvied out when suflicient nuterial 1s avail-
able.

The general conchision armved at as o result of these ex-
periments ix that by means of composting with sulphur the
natural imdigenous source of plnmph;m' in the form of hones
may be effectively utiized in place of imported superpho:s-
phate. It scems probable that at the present price of

.
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imported sulphur in India this method represents an economic-
ally possible way of deaing with the vital problem of the
phosphatic requirements of Indian soils. The ideal alterna-
tive which should be serionsly considered would depend upon
the elimination of sulphur by making use of organic acids
resulting from the hacterial fermentation of suitable Organic
watter; so far experiment has not found a way to attain
by this method the same degree of efficiency as that arrived
at by the use of sulphur: the fact remains. however, that in
the fermentation ot maize silage a pIl of 3-8 can be attained
which should allow of 4 considerable degree of solubilization
of certain phosphatic compounds. The economic difficulty
arises from the fact that in general the raw material contain-
wg suflicient sugar-vielding earbohydrates to produce effective
quantities of lactic and other organic acids by bacterial fermen-
tation is too valuable ws a foodstufl to make use of as a source
of manure.  The problem. then. is similar 1o that connected
with the production of industrial aleobol. namelv. the provi-
sion of a sufliciently cheap carhalivdrate material and one
the use of which does not involve the diversion of the food
supply into other channels.

In the meantime il of the sulplur compost method
should be made wherever phosphatic manuring is desirable.

CBeological analyis of sodo Further work was done on
the use of the (0, method for determining the availability
of various soil constituents: mezsurements of €O, formed
i solls and in soil extraets by haeteral action with addition
of various constituents such as pliosphates were compared
with vields from complete nutrient solutions and from soils
of known* fertilitv.  In this manner 1t was found possible to
correlate the i]lf(-'l'tilil.\' of various soils with lack of sutlicient
avallable (uantities of certain constituents = the value of The
method naturally depends upon the assumption of a l't’lu‘tllo‘ll
between general hacterial action in a ol and the specific
bacterial activities necessarv for fertility © such a relation has
not been conclusively demonstrated as yet. and indeed_so far
as the final stages of nitritication are concerned work in this

laborator.' appears to show that such a relationship does npt
b
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exist ; on the other hand, there is evidence that thé rate of
evolution of Uy bears a direct proportion to the activities
of the bacterial flora responsible for the earlier stages of the
decomposition of organic matter both nitrogenous and other-
wise, including the provess of ammonification, the antece
dent to nitrate formation.

IV. Damry BacreroLocy,

Bacteriological exatination of the wmilk supplied by the
Pusa farm was carried on during the year. In the report
for 1923-24 it was mentioned that for the months March to
June 1924, the plate counts ahowed that the milk had a low
bacterial content, and counts of over 10000 bacteria  per
¢. ¢ were exceptional.  After the arnval of the monsoon,
at the end of June, the plate counts were very mueh higher
than they Lad been in the preceding hot weather.  The average
count on nine davs between June Ist and Isth was 10700
that of the three davs {23rd 1o 25th), after the rains had
started, was 32,000.

The average count for July was 33,000, and for October
26,500, The counts dimimished from the start of the cold
weather, and the average for the three months November
1924 to Junuary 1925 was 16000, [n Febnwary there was o
further drop to 3,300, after which vounts rose to an average
of 11,500 1 March, 22,200 m May and 30,000 m June 1925,

Thus counts were considerably hygher in the months Marels
to June 1925 than they had buen in the previows year. It
highiy probable that the ditferences between the counts in these
two years were due to the dufferences i character ol i
seagsons.

In the hot weather of 1924 tamperatures were very high,
and the sol was parched and detictent wm moisture,  In 1925
temperatures were lower, the bumidity of the wir was lugher
than in the previous year, snd the soil was well supphied with
moisture.

Now one of the main sources of the bacteria in the nulk
at Pusa s the dirt dropping into the miking pail from the
swrface of the cow ; this dirt, picked up by the cow from the
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ground, was, owing to the heat and drought of the hot weather
of 1924, a much less fuvourable medium in which bacteria could
live and grow than it was in the succeeding vear, and would
therefore introduce fewer bacteria into the milk in 1924 than
in 1925,

Experiments showed that the production of milk with a
content of bucteria falling well within the limits allowed for
Grade A milk in England demands only ordinary precautions,
such as the wse of ™ covered ™ milking pails and thorough
steaming of pails, cans, ete,, and milk bacteriologically of
“Certifiecd " standard can, with somewlat greater care, be
produced.

Even the cleanest milk in this country ought to be pasteur-
ized, if not at the dairy. then by the customer, not as a pre-
caution against infection from tubercular cows. which are so
common in Europe, hut rare in India, but rather against in-
fectious diseases suel as cliolera. enterie fever. and diphtheria,
which may be ntroduced mto the milk by an emplovee of the
dairy who is a " earrier 7 of one of these diseases,

V. DISEASE OF BETEL VINES.

Further observations were made in connection with the
causes and incidence of this disease. [ visited a Tetel planta-
tion in the neighbourliood of Howrah in company with the
Director of Agriculture. Bengal. and saw the arrangements
which bad been made for trving the effect of the treatment
by beating the soil. which I recommended last vear.  Direct
inoculation of plants at Pusa with the hacterium isolated from
diseased plants in Bengal failed to give conclusive results
apparently owing to the healthiness and consequent natural
resistance of the plants; later in the year. however, one or two
plants showed symptoms of the disease, and the same bae-
terium was recovered from the stems: further attempts at
direct inoculation are in progress.

VIE C
Manufacture and supply of k. €. was continued to the

Pusa Estate, the Dairy, the Hospital and the Vetermary

n?
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Dispensary. In addition. the Muzaflerpore and Laheria Sarai

Hospitals were supplied and also the Jails at Hazaribagh,

Bhagalpur, Buxar, Sambalpur, Muzafferpore, Ranchi, Dar-

bhanga, Purulia, Chhapra, Gaya, Bankipore and Motihari.
The total quantities supplied were—

litres
Pusa . . . . . . . . 1 4)
Muzafterpore and Laheria Sarai Hospitals . R
Jails . . . . . . . . LT

E. (. is now being made at Patna in the Centrai Hospita
from whence supplies are sent to other civil hospitals in the
provinee ; arrangements are being made to set up other cen
tres of supply throughout the provinee.

Trial was made in certain sugar mills during the last
working season of the use of E. C. for reducing bacterial fermen
tation of the juice and therewith the formation of invert sugar.
Very favourable results were obtained and the method will
be adopted ax standard in practically all the mills in North

Bihar.
VIL ProtocrarHie SECTION.

[ continued in rh;:rgv of the photographic work of the
Institute dunng the vear: the use of panchromatic plites wnd
light filters has now become standard practioe for a large par
of the work which, nwing 1y the \‘nrin‘f}' of sul)jw'!.\‘ dealt
with, V'dl'_\'iﬂg from beetles and bacteria to cattle and CTope.
required special treatment to render the results sutable for
use and reproduction as illustrations for scientific papers.

As 1t was considered adviseble to make use of cipena
films to illustrate the work of the department, T undertoes
to investigate the possibilities of producing some of these it
Pusa 0 as to reduce the very heavy expenditures imvolved
in utilizing the services of professional operators. It was
found possible to make fairly good films of agricuitural ~sub-
jects even during the Lot weather and rans, but the difh
culties associated with the development and printing of hundreds
of feet of film at high temperatures were considerable and
the tegults reflect great eredit on the photographic artist.
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The following subjects were dealt witl,. -

Cultivation.

Indigenous plough and harrow and hand

hoeing ; Knglish ploughs, motor and steam cultiva-

tion.
Harcesting.

Indigenous Land harvesting ; cattle tread-

ing out grain, hand winnowing.  Self-hinder harvester
with motor tractor, steam threshing.

Dairying.  Village milking and hutter making. Pusa
Dairy - milking and hvgiene. Cattle feeding. Pre-
paration of maize silage, Feeding calves by hand.
Laboratory examination of milk samples.

At the request of the Director of the Tropical School of
Medicine in Caleutta. T delivered two lectures there on the
theory and practice of photo micrographv.  These lectures
have been rewritten and will appear in the form of a paper
i the ** Indian Journal of Medical Rescarch.”

VIII. PROGRAMME OF WORK ForR 1923-26.

This will invelve continuation of work on all the subjects
above reported on. both major and minor.

Heremixsox, CM. .

Hureninson, M, .

Hurcuinsox, ¢, M.

HureniNsox, O M. .

IX. PrsLication.,

Tha Control of the Biologicul Factor in 8oi)
Ferudiy by Iriigation.  Agri. Jour. of
Lndia. Vol XXU Po IV, Julv 1923,

Summary of Progress of Research in
Agricultural Bacteriology in India for
192425 for the Committee of the Privy
Council for Rejentitic and  Industrial
Research, ‘
Plotography fram the Mieroseope.  Irnd.
Joar. of Med. Res. (I the press))

Micro-anatomy of Cimex  with  special
reference to the Technique of Inseet
Histology.  Ind. Jour. Med. Res.. Vol.-
XII, No. 3, January 1925,
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Hurcainsox, C. M., axp
Ray Avvyar, C. 8.

Wavroy, J. H.

Josar. N. V.,

Loss of Sugar by inversion in Sugar Fac-
tories in Northern India and its pre-
vention by Antiseptic Measures. Pusa
Agri. Res. Inst. Bull. 163. (In the
press.)

Proliminary Investigations in  the Bac-
teriology  of Milk. Puse Agri. Res.
Inst. Bull. 159.

Intensive Nitrifving Bed as a means of
preventing Nitrogen losses from (Cattle
Urine. Agr. Jour. of India, Vol. XX,
Pt. 1. January 1925
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REPORT OF THE TMPERTAL MYCOLOGIST.
(M. MiTra, M.Se., F.LS)

I. Ciarck axp EsTARLISHMENT,

Dr. W. McRae held charge of the Section until 22nd April,
1925, when ke proceeded on leave on average pav for seven
months, and [ wssumed charge of the duties of Imperial
Mycologist in addition to mv duties as First Assistant. The
post of Second Imperial Mveologist was kept in abevance,
and this. together with the abolition of the post of Super-
numerary: Mycologist fust year, has considerably aflected the
output of myveological work in the Section.

I Tramixe,

Two students were admitted for post-graduate training in
mycology in November 1924, One of them left the Section
towards the end of December. wlhile the other. Mr. S N.
Nanjundiah. B. A is under training.  Five students from the
Bangalore Animal Husbandry and Dairving Institute received
a course of mycological training for a short time in February
and March, 1925,

[T[. Diseases or PrLanTs.

(1) Cayarns (ndicns. The study of rakar (Cajanis indiens)
wilt was continued by Dr. W. McRae and further pro-
gress was made in elucidating the factors governing the wilt
problem and in interpreting the data given by existing field
experiments. This vear there was very litle witt till towards
the end of the season when it developed rapidly.  The numbers
of wilted plants in the fourteen permanent manurial plots
were in general accordance with those of previous vears. The
average number of wilted plants in the three plots treated
with superphosphate wax tive times that m the five plots
that got no superphosphate. The number in the green-manured
plot was 0°1 of the average of those same five plots. while that
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in the plot green-manured and treated with superphesphate
was 147 times.  We have now a record of eight seasons and
because the wilt is vitiating the main purpose for which these
plots were designed. Cajanus indicus will henceforth cease
to be a crop in the rotation. Kxperiments have shown this
vear again that the bulk of the infection comes from the fungus
in the soil and only a small proportion is carried by the seed.

Four plots of & quarter avre each that were tested last vear
and found to be wilt-free were grouped together in pairs and
to one of each pair one hundredweight of superphosphate was
applied. A line of infective material (picees of mhar stem
from wilted plants of Tast season’s crop) was placed in the soil
up the middle of each and the number and position of wilted
plants recorded.  The rate of extension of wilt from the infee-
tive line will show what is the relative influence of superphos-
phate. Thiz experiment will be carried on {or three or four
vears. depending on the rate of spread of the wilt. and it is
hoped to bie able to draw detinite conclusions from the data
supphied.

The North Pungarbi plots. where the intluence of super-
phosphate 15 being votpared with that of green-manure and
superphosphate together. show that the wilt in the Tater s
only about 25 per cent. less than that an the former. indiva-
ting that green-manure dovs not neutralize the presumed
effect of superphoaplite to the same extent as appears in the
permanent manurial series,

The Imperal Agrieultarist with his usual kindness bad
out thirty plots tn Nepali all snflicientiy i olated 1o prevent
the spread of the disease i the soil from one to another, with
the tdea of testing the influence of saperphospliate and green-
mamire on the wilt, The seed was disinfected before lwing
sown but the amount of wilt this vear shows that the soil of
all the plots was too highly infeeted to be suitable for expert-
ment. Tt also shows that the amount of wilt on the farm land
is. this vear, about eight per cent. which i comparable to the
amount in the non-phosphate plots and in the surrounding
-neighbourhood. Thus there is no land immediately available
on the farm at Pusa except the two pairs of plots alreads



I)TS’I‘ITUTE, PUSA, FOR 1924-25 47

mentiorfed suitable for testing the suggestions that arise from

the incidence of wilt in the permanent manurial plots.  Rahar
has been grown by the Imperial Agriculturist in the Punjab
Experimental Area in block 1. which had no rahar during
the last 20 years at least, and out of these, four plots of 1 acre
each have been placed at our disposal in lieu of the experi-
mental plots in Nepali which have heen discarded as mentioned
above. The seed of a susceptible variety has been disinfected
and sown in the whole area.

Seeds from 23 plunts that last season remained healthy
when all their neighbours died were sown again in land highl:v
infected with wilt. and the progeny from two of them have
again survived to a considerable extent.  Plants in these two
rows had been hagged and seed collected. and. in conjunction
with the Tmperial Economic Botanist. their progeny are being
analvsed and tested for resistunce to wilt by sowing alternate
rows of a susceptible variety and the bagged seeds in a highlv
infected land. The seeds were disinfected by 2 per cent.
formalin for 20 minutes. In the above mentioned plot which
has been showing infection during the last two vears,
of & susceptible variety has been again sown and land again
infected to ohserve and trace the further spread of dise
the uninfected portion of the plot.

ralar
ase In

The moisture in each three mches of ~oil down to o depth
of two feet was recorded in all the 14 plots of the permanent
manurial series of plots four times during the season. (¢,
once in May during the drv weather and three times in October,
December and March when wilt normally appears. The
smount varies within fairly wide limits throughout the season,
but the amount of wilt shows no relation te the meisture con-
tent of the soil. At none of these times was the moisture
content near the suturation point. and at the last three periods
it was near the optimum moisture content.  This disposes
of the idea that hax been advanced that the highly wilted plots
are water-logged.  Fach time when the muoisture ohservations
were taken the hydrogen-ion concentration of the lavers of soil
was estimated by Gillespie’s tinctorial method. Tt was found ,
to e nearly the same in all plots and varied very little during
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the season.  These data, accordinglv, give no clue to*the con-
ditions that govern the incidence of the wilt.

In order to see whether the toxic substances formed by
the fungus are responsible for the wilting of rakar plants, the
following experiment was carried on. Fuseriom udum was
grown in Richard’s solution and after 16 days it was filtered
through Chamberlain filter candle ; sterilized glass tubes with
a bulb in the middie were inserted into refar stems  and
roots,  The filtrate was poured into the sterthzed tubes
and was allowed to be absothed wradually into the stem and
roots.  In some cases sterthzed and i others unsterilized
filtrate was used. Controls were kept in which sterilized
Richard's solutior. or distilled water was used instead of the
filtrate.  The experiment has not given any conclusive result
up till now and will have to be repeated during this vear,

A new vanker disease was observed during the vear in Pusa
doing some damage. A Nechr sp. was found growing in
the canker but exammation of the earher stages did not
reveal any myeehium inside the tissuer The disease is under
observation.

(2) Cinebora. A disease of voung einchonn plants (€
Ledgeriora) in the Government plantation in Lower Burma
was investigated by Deo Wo MeBae. Cocdona Ledgey aana
producesthe bark rickest i ervatalbizable alkaloid. The plants
had been in the ground fourteen months and had grown as
meh in that time as plants three vearsin the ground in Sikkim.
The quinine content. as reported. was also considerably higher
than s waual in Sikkime The ehief syiwptom of the diseae
is that the collar of the plant swells to two or three times
its normal diameter: the wood cvhinder is only shightly swelled,
most of the swelling is due to the thickening of the bark.  The
bark has many small longitudinal eracks, s darker brown and
sometimes almost black.  The lower leaves fall. leaving only

those at the extremity of the branches which are narrower
than usual, The plant shortiv after dies.

These svmptoms are not very charaeteristic. inssmuch
- as all can be found 10 & varving extent in plants that are ap-
par.enﬂ}' healthy though not all on the same plant unless 1t
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is about to die. A great development of lenticels js also as-
sociated with the disease. They are more numerous, longer,
broader and more open.

The bark on the swelling consists of two thickened layers,
an outer hrown layer of dead bark and an inner of pale vellow
living bark into which brown patches extend up to andinto
the wood. Microscopic examination of the diseased tissue
did not reveal the presence of any fungus or hacteria in either
laver of the bark or in the wood.  The protoplasm of the cells
was slightly disintegrated but the nuclel were present and much
starch was seen inmany sections. The cell walls of the wood
were stained pule vellow and the dark part of the bark had
the cell walls of a deep brown. When the plants are dead,
however. saproplytic fungi invade the dead tissue hut they
are not concerned with the cause of the disease. Neither
fungi nor hacteria appear to be the cause but the disturbance
seems to he phivsiological. The plants are growing on a low
hill and the deaths are more numerous on the flat top and on
the slope exposed to the south-west monsoon. while growth
15 hetter on the sheltered side. On a quarter of an acre
on the top of the hill 18 per cent. of the plants have died. hut
on the whole field of about 20 acres the percentage of death
was only three. No far the damage is not really great. though
the death rate on the top of the hill is ratier alarming.
C. Ledgeriana 15 not waualle grown at sucl low elevation
(300 to 500 feet) and during the introduction of ¢cinchena into
various parts of India in the sixtiesand seventies of last century,
Calisayo. of which Lidgericna is a selection. generally faifed
to grow profitably at fow elevation. It is probable that here
the hmit of plasticitv of the physiological requirements of
the species has been well nigh reached. Tt may he that too
high a temperature is causing unbalanced development. Mr.
Russell. the Ruperintendent. who has had a long and successful
experience in growing cinchona. Is inclined to thiok that the
cause is insuflicient drainage :nd the full force of the monsoon
to which the plants are exposed : to get over this he is going
to open drains and leave belts of uncut jungle trees as a wind-
break. It is likely that when fueal seed becomes availuble, as
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it will in three years, the plants grown therefrom wili be less
liable to this unbalanced development as they will have come
from plants that have adapted themselves to the conditions
or are tolerant to them. It may well be that the rapidity of
growthand the high quinine content are well worth having at the
cost of some plants that cannot live at this elevation. 7The
experiment of growing cinchona at this elevation is in no way
jeopardised as far asit has gone ; indeed it is very promising.

From a few plants, Botryodiplodia theobroma , a disease comy-
mon in the Eastern Tropics on cocoa, coffee, tea and rubber,
was ixolated but this fungus 1s not the cause of the disease
just deseribed.  Corticium javanicum, pink disease, was also
isolated from a very few plants of (. Succirubra. Tt isa disease
having over 200 known host plants and so is inevitable Lut
Controllable.

An investigation into diseases of this host in the Sikkim
plantations has led to the bolation of quite a number of fung
that possibly cause disease. A bleeding disease. a bark disease
and two root diseases are specially being investigated, and in-
oculation experiments are being carried out to find out the patho-
genic nature of various fungi isolated.

(3) Sugarcane disrases. A fairly serious disease broke out
in one of the Coimbatore sugarcane seedlings (Co. 2135) and
to a slight extent in another (Co. 210). recently introdueed
into Bihar and doing very well up till lust vear.  The symp-
toms of the disease closely resemble thoxe of collar rot in the
vellowing of the leaves, stunted growth. hollowing out of the
i)ith and lightness of the mature cane. The disease was more
common on low lands where water avcumulates during ram.
and on examination of diseased elumps it was found that the
root-system was not fully developed and some of the adven-
titions Toots were rotten and decomposed.  Tn many cases
ront borers were also present.  Several fungi were isolated

from diseased canes.  riz. Rhizoctonia sp. Colletotrickim

Jaleatum, Cephalosporium  Sacchari, Verticdllium sp.. and 4

sterile Phyeomyeete. o addition to the above. two stenle

" fungi belonging to Basidiomycetes group, one of which was
found almost plugging the vessels of xylem and the other cover-
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0

ing d“ the deadiroots, collar and leaf-sheath, and another fungus
very much like Hendersoniva Sacchari Butl. was isolated. The
latter was found by Butler to he the cagsal fungus in a very
similar disease in Assam. Colmbatore and Mysore.  In order
to investigate the diseuse fully and to warn the growers regard-
ing its spread, an extensive tour was made in Bihar and it
was noticed that the disease was Very common in almost all
places visited.  An area of about 70 acres of Co. 213 and 8
acres of Co. 210 was rejected for seed purposes in different
factories. A careful clump selection was undertaken in Pusa
to check the spread of disease.

The disease 1s under ~tudy and inoculation experiments
are being carried on to determine the pathogenic nature of
different fungi isoluted and to find out the principal causal
organism responsible for the disease.

Ustdago seitaminea Svd. was observed on Co. 213 and all
growers in Bihar were instructed to destroy smutted clumps
and not to use them for seed purposes. A report was received
from the Director of Agriculture. Punjab. that sugarcane smut
was spreading in many districts and doing a good  deal  of
damage.  Advice and imstructions were given regarding selec-
tion of clumps and introducing mmune varieties,

A diseise something like mosaie or vellow stripe and chlo-
rosis hax been observed during the vear mu gocd wany varieties
of Coimbatore seedlings crown in Pusa. but the infection is
very slight except in Co. 213 and Co. 232 where 1t was found
to be less thun 5 per cent. It was also observed on Palur
and Samalkota farms (Madras Presidereyy as attacking many
varietics of canes wrown there. but only A8d and Purpleand Red
Mauritins howed more mottled leaves while the rest ~1m\ved
only very slight infection. Up till now thi~ <o-called diseare
has done very shght damage. A complete survev of the dl‘t‘"‘t‘
in”Bihar has been undertaken to tind out w hich varieties are
susceptible and whether any are yumune. and canes showing
Kymptoms of diseaxe are kept under observation to see w hether
it is really mosaic.

Some sets of Badilla or N. (. 15, which i one of the w corld’s
finost canes and cortitied ax free from mosaie or yellow stripe”
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disease, are being grown in Pusa by the Secretary, Sugar Bureau,
under strict quarantine, and these have been kept under ob-
servation to see whether theyv show any sign of vellow stripe
under Indian climatic conditions.

(4) Gram. Experiments conducted during the cold season
of 1924-25 with gram seeds obtained from Burma and supposed
to be susceptible to wilt gave no deflinite result. Infection
experiments by heavily inoculating the soil in pots and seeds
were carried out but no wilting oceurred. Field experiments
with Burma seeds did not produce wilt under Pusa conditions,
Wilt was recorded for the first time tn Pusiin a varety 1.7
which was free for the last 15 vears. This strain of Fusarium
was brotght into culture, and 1t was found that it ditlers from
other strains i=olated from wilted plants received from vartous
places in India. Infeetion experients will be repeated and
all the varteties of cram crowing in Pusa will be tested, in con-
Junction with the linperial Eeonomie Botanist. to aseertain
which are resistant and whivh ave <u~ceptible varieties,

(3) Livserd. The linseed wilt has een found doing some
<light damage at present in Pusa. 1t study has aceordingly
been taken up and a Fusarvnn ~p. has beensolated. Preli-
minary inoculation experinments were carried out and the stody
of the fungus has been comnmenced. Tnoculation experinents
will be ecarried out this sea-on in conjunvtion with the
Friperial Eeonomie Botanist on the sane Iinesas wilt of gram.

(6) Berseenic Xdhisease of berseeny (Lrefidvine alesalrinon )
s under study . A Fusardon a Vecndewdarissand a0 Rbizocdton
were Isolated  from ll_\‘inr_[ p];:m\ Inendiation ('.\'Pl'l'ill.t'lll\
were carried out by infeeting seeds or ol i pots awd by -
ocwlating seedlings with the above mentioned funa, Rhbizoe
tonis only has infected so far, killing 70 per cent. of the inocu-
lated plants.

(7) Cwewrbitaeear, Tnoculations and cros« inoculations were
carrted on with all the «ix ~trains of Pythinne tolated from
varions Cucurbitacew plants at Pusa.asmentioned in last vear's
report, to determine their parasitie nature, atd it was found that
they readily infect their host plant and eacli other. They ax
well as a culture of P, Butlers were inoculated into papaya,
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chilli aitd tobacco plants. The lutter acted nor mally, but the
former while infecting papaya did not produce the foot
rot in papaya and infected chilli and tobaceo feebly. The
morphological study of all these strains of Pytldum on Cucur-
bitacew was made, and 1t was found that these strains agree
with P. Butleri. The inoculation experiments are lieing
repeated.

(8) Potuto.  An enquiry was made into the diseases affect-
ing potatoes in Khast nlls (Shillong ) whick do & aocd deal of
dumage both in field and in storage, especialiy to the sumnier
crop which suffers from ruvages of the late blight (Phytoph-
thora infestans). The dumage is reported to be so great that
many cultivators have given up this crop and the others are
leaving potato plunting, though this is the most mportant CLOp
m these hill<.  The local name for the lute blight diseuse is
Pangiony meaning i Koy fanguage ™ Dlack disewre,” The
winter crop suffers very hittle frons disea-e of any kind, but the
yield 1s poor, and 1t wain use s to turmsh seeds tor the pring
sowiny ;
swmmer crop which 1 more portait from the poiut of view
of vield.

The chief cause ol the trouble 15 that seed i~ not selected

the greater wluount of seedd 1s kt‘pt frum the last

properly by Khas cultivitors enther beiote sowing or at the
tiue of >lnl‘ill;:. The dead und mfected 1!01“( s o1 the pl;mh
are allowed to renan in the ~al Sl rotatlon e crops gs prac-
tised except on the Government Agneultwal Fana, Upper
Shullong.  Rejected seeds are given to cattle and cow-dung
wsed for manure, and very had potatees ave either ler i qge
field or are put i manure pres. Seeds that are totadiy bad
are rejected hut seeds ihat show the slightest s1gn of sprout-
g even though affocted are sown. Al this s due to their
ignorance of the fact that had seeds stead of giving any
vield wili mfect the soil more. The vimatic conditions wlso
tavour the spread of the disease, and for checking the disease no
proper sprayiug is done.  Lhe vxannation of the storage go-
downs of the Agricultural Expernnental Fani, Upper Shudlong,
and of some of the cultivators showed that a good number of
the potatoes stored were attacked with Phylophtiord mj‘cs.mns
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which gave very offensive smell. A very great number were
attacked by Fuserinm causing dry rot and wet rot due to
bacterla. These organisms had infected and spoiled a very
great number of potatoes. The damage after 2} months
of storage was found to be up to 20 per cent., and it can be im-
agined what it could have been after a storage of xix months.
Besides the above mentioned fungi causing storage rot, Oospora
Seabies Thaxter. Verticilliom sp. and a few cases of Rhizoctenia
were noticed.  Pythium artotrogns De Barv was also found
growing individually or assoctated with  Phytophthore in.
festans.  Tn order to tind out a suitable method of checking the
disease in storageand in tield, a thorough selection of the seed
potatoes on the Agrteultural Farm. Upper Shillong. was made.
Thev were then treated before storing. and at the time of sowing
& vigorous selection of healthy seed was made, and spraving
wits done when the plants were about 67 to 87 in height. A
preliminary experiment for seed treatment was done as follows,
A quantity of selected seeds wis treated with a solution of
corrosive sublimate (1 grm, of Huely in 1 litre of H,0) for one
hour, the potatoes were then dried and subjected to petrol fumi-
gation in an alr-tight room at the rate of | pint petrol to every
200 cubie feet of air space for 24 hours and then stored in sand.
Another fot of seeds was stored insand and subjected to fumi-
gaton as above without any treatment with any chemical,
A third ot of selected seeds was treated with formalin solu.
tion (b pint of {formashn to 25 gallons of water) for 2 hours
dried and stored insand. Lastlyca fourth Lot of potato seed.
wis simply selected and stored in sands As the seerds were
alveady stored wt the time of treanment. potatoes i Large nun-
bers could not be treateds The result of the above experiment
showed that potatoes treated with corromive sublimate and
fumigated with petrol were the best preerved. the nuuber of
the diseased seeids sorted out from them betng less than in any
other. This experunent will Lave to be repeated on g larger
seale this vear,
At the time of planting. o vigorous selection of neslthy
seed was made and besides giving instructions: for all precan-
"tionary measnres the importanee of discarding discased or
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slighﬂy diseased seed was explained. For seed purpuses it
was spgg('ste(l to have winter seed us fur as possible, and
since it remains in storage for a short period, it is not
much affected by disease. The chief diffieulty in Shillong is
that at an elevation ol 3000 to 3500 feet the winter crop
gives a poor vield.

Spraving was commenced when the crop was 6" to 8" in
height, and 16 acres of the potato crop on the Agricultural
Farm, Shillong, were spraved with two powerful hand spravers
asing 100-120 gallons of the fungicide peracre. Three fungicides
were tried, 2. Bordeuy mixtire. Bordeaus resin mixture and
Burgandy mixture] The method of preparing stock solutions
of the above mentioned fnneicides was demonstrated, and
the importance of preparing the nisture wecarately and ~pray-
ing  properly wis impressed. The whole of the first spraving
wax done under our spervision. and the Farme Mayager was
asked to CArTyoon the sceond and third series ol r}»!’;i}'illg.
It was found it I;lllu;llltl‘\' and Bordeaus pesly puxtures are
Detter than Bordears mixture as thev are Jess vasily wished
away by constant raine Tnoaddition 1o Picogto bt o festatns.
termaric Soluad wud Cortc D g vot due to Fosarsen snd
bacterin were found o the fcld, Tie disease i <ol ander
study.

[t b Been o }»Hl'lvd Het fute iriij_'ixl ol Botete - (1<'ill),i con-
stderable damage 1 e, l)im]t'm' cod Bl The disease
s appearing forthe Last s vears bt tie danage during <he
Last vear was constderable. The vitise of the disewse these
places apprars o be the s as it fniwd proviously
other ]'Iiu'l'h on the ]'Idih\ ol Nothern L, o0 the uee ol
mfected seeds from “d:jw“l!: Hills,

) e, Wirhothe transter of Droshas o the Botinieal
Section the experments on the Dtluence of manurial treat-
ment on the incidenoe of disease o tiis crop have been handed
over to that Secton. The feld experiments whivh were laid
down on the farm in the vear 1924 rated to aive any result.
as the exceptional Jateness of the monsoon provented the ger-
mination of the first sowings. The gerination of suhsegnent
.s'u\\'i“g,\' WiHs SO late thitt 1ie crup never \C'I‘\‘\\' o .\i.’f.(‘ \\'1llL‘h

Es
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would allow of any conclusions being drawn.  'The experiments
which are now in progress in the Botanical Area are on irri-
gated land and should be free from this defect.

(10) Oats. An outbreak of smut in oats in the Botanical
Area was reported by the Tinperial Economic Botanist.  Three
plots were sown by the Tmperial Economic Botanist, of which one
was untreated, the second was treated with Uspulun and the
third had seeds soaked in water. It was interesting to note
that smut was most (4 per cent.) in plots where seeds were
sown after having been soaked in water. and slight (0°13 per
cent.) in the plots which received no treatment, while the plot
with seeds sown after having been treated with Uspulun was
free. The seed was all from the same bag and was uniform.
It appears that smut spores that were adbering to the seeds
must have germinated when the seeds were souked i water
and penetrated the seedlings.

(V1) Helminthosporiose. The work on Hehadnthos poriom on
cereals was continued and another species on Panici fran -
tacewm has been brought into culture. Inoculation experiments
to see the parasitic nature are being carried on and morpho-
logy studied.  The morphologival and physiologival study ot
a species found on ginger was made and experiments to test
its parasiticity are still in progress.

(12) Purierdaria. The inoculation experiments with o strain
obtained from Oryza sativd in Pusa and Coimbatore are beins
carried out on Uryza sativa, Hovdvin cidgare and Floasin
coracana.

(13) Phytophthora. X comparative study of Ph, Falen
Maubl., Ph. palwioora Butloand Pho Mead ) Meliae, Lias been
commenced with a view to aseertam whether these three pe-
cies are identical or different strains of one species. Physiolo-
gical study and cross-imoculation experinents are in progre-<.

IV, SysteMaiie work.

One hundred and fifty specimens from within and outside
India were added to the herbarium. Ninty-four specimens
of various hosrs and exghteen cultures were supplied to workers
" in mycology in various parts of the world.
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Vo Procramve or work yon 1925-26.

L Research work. New discases of Tndia, crops that come
to the notice of the Section will Le mvestizated,  The fol-
lowing crop diseases will receive special attention - -

(@) Discases of cereals,

(b) Discases of sugareane,

(¢) Diseases of rafuy (pigeonpica),
(d) Diseases of gram and linseed.
(¢) Discases of cincliona.

2 Systematic worl. This will be carried out in conjunction

with the Tperial Burcaw of Myeolosy in London, Rteps
will be taken to print supplements 1o the list of specimens
in the Pusa Lerharium for the wssistonce of the provincial
sections of myeology,

3. Training. Students ond wssistants will receive training
on the lines indicated i the Prospectus,

4. Rowdine aork, .\(l\'iw and zJ«\l'\’I;UU‘(’ i 1'0quired will
be given to other départments and the general public,

VI Pvenicarions,

MeRae. W . . .+ Report en Myealooe, 1021225, for the Come
tsitter of the l'li\’}' Counctl for Sclentific
atd Ldustrial Research

McRae, W, . . .o=outh Anvodcar feal disea~e of Para Rubber.
Aard Jewr, Liodin, Vo, XX Part IV,

Shaw .0 F. . CoNtwhies i Plseases of the Jute plant (2)
Macrophona Cordwri saw. Mem. Ihopt,

Agrd dedin Bt Ser Vel XHL Noow,
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REPORT OF THE [IMPERIAL ENTOMOLOGINT.
(M. Avzan Hesax, MUAL, MSe)

I ApMINISTRATION.

Mr. T. Bainbrigge Fleteher remained in charge of the
Section till 27th April. 1925, when he went abroad on 18
months” leave,  Mr. M. Afzal Husain was appointed Offg
Imperial Entomologist. and remained i charge for the rest
of the vear.

[1. TraivisG,

The following ~tudents recetved traming during the veay

under review :

Ao Bo Mivral MSes Research Sehiolar, Liucknow Univer-
sty Svstematic Entomlogy (Mayv to July 1924,

H. D Nangpall Mosel Tndin Central*Cotton Committee
Seholar: Svstematic Entomology wnd researeh
technique (June-July 1424).

F. Do Periess Cevlon Governngent Stadent @ Gieneral and
Applied Entonmology. partivularly pests of mee and
vegetables (June 1923 to Jinuary 19255,

T V. Venkata Krishna, Lo Age General sond Applied
Fatomology. particularly parasites of sugarcane pests
(Febrnary 193¢ 1o January 1925),

S Mukerji MosSes, Postgradnate Student Cadoutted 1923
General and .\M!]iwl l'll\tull\lbln‘,:_\'. Carred ot e’
search on phis seeehari, Ewdoa wiper anl Nero-
mvzide (November 1923-1425).

Alfred Ba oo BNe Svatematic Assistant to the Ento
mologi=t. Barma s Svatematic Entomology (Novem-
ber 1924 1o Apnl 1925).

K. Heber, Artist to the hulian Lae Association for Re
wearvh s Training inoarmst’s work,

Besirdes the above. a bateh of students from the Allahabad

University visited the Entomological Section during Christ
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1]

-
mas wetk, and a bateh of 5 Honours School students of the
Punjab University were given w short course of & month’s
duration on Systematic Entomology.
Two students were trained iy ALu(‘—(-ul

: ture, one of whom
1 M 4 1 .
was from Suthalia State (Central India).

I Insecr Peses.

Observations on the pests of crops, vegetahle and {rut
trees were continued. A nuniher of insects were reared in the
insectary and coloured plates showing various stages of the
more mportunt ones were prepared,

The following  pests were especially nioted during  the
vear:

Aphis sacchari was noted for the first time in fairly large
numbers on canes at Pusa. The two closely allied species of
seale-insects (Pserdwcvcens sacehar! and Pseadococens suecha-
rifolid) also occurred in numbers. Aspidiotis sp. attacked
some of the varieties of cane and the badly infected canes
dried up prematurely.  Evctmocera anpuctella, normelly  a
pest of Awaranthas spp.. was found. during the latter part of
the seaxon. in fairly large numbers. on beet in an experimental
plot. By webbing up the cauline leaves and nibbling at them.
the growth was affected 10 a certain extent.  Cosmoplidu
ondea was troublesome en [idiseus escolentus,

The following alternative food-plants werc ascerteined for

some of the serions insect pests:

Inseet pest Ford-plant

1. Perigea capensis . o Viewd eestite (Composite).

20 Chloridea obsale ta . o Antirtkivum wajus (Sere-
phulariace).

3 Plasia wig-isigra . - Vicoa restita.

t. Plusia orichaleca . o Carew copticnn (Unbedl
ferae).
. PPN -1 "1

i Cosophila scbulifora Cogchoras fuscicdars (Tili-

acew).
6. Acherontio sty Clerodendn infortuinatv e
(Verbemacen).

o Lesiodernug testreonns . Cotton seeds,
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A serious complaint of a ecaterpillar pest ot ¢beonul pulm
was received from the Andamans. The investigation was
carried out by the Necond Entomologist and one Assistant
and a Fieldman, and they remained at the spot for one and
a half months. The pest was identitied ws Thosea wnifascu.
Wik, (Lepidoptera). Remedial measures carried out  con-
sisted of cutting and burning the leaves with caterpillars on
them, destroving eoconns, and capturing moths by light traps.,

A sporadic outhreak of Cirples niipincta, Haw, was re-
ported in December 1924 from many localities in Bihar,

Many consignments of insects were received from corres-
pondents and necessary dentification and advice were given
as far ax possible,

Control measures against Moropbldios vetocanduti, Gr,
Foretdie) wers undertaken aml varions Kds of bands were
pl‘i‘pt\l‘l‘{l to ~tnl» the descent of ;ul\.lh tenales down to the
ground where eucs are lawde Botclgfaps partentosiss (Or-
t[lﬁptt‘l‘zl) wirs bt Boselte e the Botaniedd Areacand was
suecessfully controlied Ty ponving pereod i ats burrowss An
outbreak of Seiwduetylos ot rmos was cheelied effecrively
by the uwe of portson baits, Spravine with ernde oib emulsion
was done awiinst Pyrille spp.oon experinentad sugareans
plota.

After many unaweers-ful attemptss adalt seets belong-
ing to family Thyiididie werr bred out from galls tound on
twigs of Plollantl s cpdliea,

Pathoingivad Evtoeiopr Work cn the dife-histories and
distribution. of Tabanide was continued, The  papers puls-
lished by Mr. Po V. [saae are wiven i the st of publications
Me. 30 K. Sen worsed ot the \'e-h‘rin;n'_\‘ Resvarel Tustitute,
Muktesar, for four month~ during the vear on rinderpest
transmission.  The report of his work has been aceepted for
publication as a Memoir of the Department o0 Agriculture.
He m;sin\y workel with Mosea domestiead and I,;‘)m{/mm’lus
vitull.  Infeeted insects were erushed in pormal saline and
the emulsion injected into headthy animals cawsed diseasr,
but all attemuts to get the disease transmitted through these
inseets by natural methods of tran-mission failed.
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Cheysomyta bezziana extracted from a malignant growth
on human heel was fed on meat,
two pupated and one fiv emerged.

and out of seven larva
The same species was
bred from a case of nasal wviasis from the Pusa Hospital,
Several interesting species of mylasis-producing larvee, from
subcutaneous tissus of an eleplant. were received from the Ve-
terinary Department. Burma,  An fllustrated note on these
flies has heen sent for publication in the * Bulletin of Entomo-
logical Research,”

IV. Bees axp Lac,

Bees. Enquiries vegarding apiculture were dealt with and
standard pattern Bives were ohtained and supplied.  There
18w rapidly srowing denand for a suitable variety of bees and
the question of emploving o whole-time expert deserves con-
sideration,

Lac. The enwrgence of Lavae took place during the se-
cond weel of Getober 1924 snd on st of July. 1923,

Observations on the T st anid dts parasites were conti-
nued, particulur attention heine paid o the seasonal appear-
ance of and extent of p;u'.’:\ili/,;t!iun ]o}“ EBensa amabds.
Attempts were made to get a parthenogenetic braod of the lac
insect. At the Instanee of the Divector of Auriculture, Bengal,
the canses of the fatlure of the e cvop in rhe Mathurapur
Zamindari. Malda Diswder. were Investigated. There has
been a steady decline in L production on the estate and the
hcome has fallen from a bikloand o half o about forty thou-
sand rupees. Defeetive svatems of propagation and col?cction,
depletion of healthy hrood-lie, awd the svstem of 1"%‘*“1111 the
prodiuce of the estare to contractors have been the main c;.m'ses
of this failure, and erosion of a part of the estate contalng
large healthy trees has added to it. Recommendations to
remedy the ovils Lave been made. and the manager has heen
advised to obtain the services of o trained man.

The value of lae cultivation is being appreciated and -
merous cnquiries were recetved from diﬁ\‘ron.t parts of India
during the year. Demands for the supply of breod-lac could
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not be met for want of sufficient number of trees for Tac cul-
Qvation at Pusa. It is expected that the Indian Lac Asso-
clation for Research will soon take up the work of maintain-
ing a good supply of brood-lac for distribution.  Tf, how-
ever, the work is to remain with the Agricultural Research
Tnstitute, it is necessary to start a plantation in some saitable
tocality and undertake lae cultivation on a larger seale than
has been done so far.

Vo INsEer Senvey,

A large number of new speeies has been added to the col
loction. Re-arvangement in eabinets was contined,  Funds
for buving cabinets to accommodite over 8000 named species
represented by over a million specimens are needed. The
maned colleetion is being inereasingly taken advantage of by
the Provineial stafis and other workers on Indian Ento-
!1\l\!|)!}'_

Collections were sent ont for identifivation to various Ape-
cialists and the help rendered by them is thankfully acknow-
ledeed.

The Hymenoptera are in good order. The aaper-families
Formiconlea, Vispotdeas Sphecoldea and Apoldea are very
well I‘i-px‘vwlme Bres ht'llill‘,!i]'l‘.’ tor tlu' denerd .\'/;/u:‘m{m
and Bl were sent to Herrn ]'»ifltll}_’vll and Do Friese res-
peetively for identification. The Sormer bas retgrned the Lot
it o him duly bentitied.

Practicallv: the whole of the colleetion of Coleoptera i
Ll contained in vore-boxes, During the vear all innamed
niterial m the Mlnilivx [.lll‘.mil]-ln (‘vlnlli.uld', .“i'ln‘lullflmi:l'
arl Erotelidie was sent o Me Srrow for identilieation and
b whole Tot Tas e received hack from nm thlh' leter-
nined.

Do Macshadl Des Hornoaned Mree Andrewes pamed  Cur
ulonide, Cicindelidie and Carabidie respectively,

In lw}ridnpif‘ral, Geometrid< were sent 1o Mre. L. B, Proat.
Noctaid - 1o Miss Pront and Miero epidoptera to Mr, Mevriek
or ctudve Meo Pront has Kindlv peturned major portion
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of the collection alter identification, and thix being valuable
material is being now transferred nto cabinets,

A small ot of Aerididie (Orthoptere) collected at Shillong
has been sent to Mr. B. P Uvirov for identification. This
has not vet heen received.

Further lots of Odonata have been sent to Major Fraser
for study.

In Diptera, further lots of Tubunida have been sent to
Major Austen. Culicidar to Cupt. Barraud and Agromvaide
to Mr. Malloch.

Neale-insects (Cocetdie) collected mostly from coconut
palins in the Andamans have heen sent to Mr. K. K. Green,
and a species of an Aplad attacking sugarcane 1o Dr. Vander
{ioot,

Numerous collections of Tndian tusects have heen recelved
during the vear and wamed s far as possitdes These inchided
collections by the Forest Researcl [nstitute, the Provineia]
Departments of Agricultne. the Pombey Natural History
Society and numerons correspondents,

VI Carstocte oF INDLN INsECTs.

Satisfactory progress was made i this divection.  The
following parts of the catalogue have Deen jwurd during the
vedr :

Part 4. Trypetida: (Tevpaneiday. by R Renior-White.

a9 Nindulidae, by S N. Chatrerjee,

Lastocampide. by T, Bainbrigge Fletcher,
S Amatide (Svutomidie), by T Pambrigge Fiet-
cher.

:

x

9. Zvgaenidie. by To Bainbnigge Fletcher,

Part 6 Staphyvhnidae, by Mo Cameron. Is now i the press,

In Coleoptera. catalogues of Brenthida and Cicindelidae
have heen completed wnd are veady for publication. of Cara-
bidie, Longieorina, Scolytidae, Platvpodidas. Bestrychidae, and
Anobiidae are in course of preparation.

In Diptera. the catalogue of Myeetophilidie Tas heey
written up. and will hesent tothe press or publication
shortly.
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VIL PROGRAMME OF WORK FOR 19253-1926.

Mujor.

This will follow generally on the Hoes of work of the cur-
rent vear and will include general investigations of crop pest
and espectally of the pests of swgarcane, rice and cotton, of
fruit-trecs, and stored grain, and also work on bsect pests of
domestie animals,

Minor.

Results in various lines require to he written up and pulyr
lished as fur as possible. Work and experiments in Lie-cul-
ture will be t'nntilllu‘tl and new insectle i(ll'\' and ilhrt'iit‘it{;ll
methods tested s ovcastion arises. S\‘\il'll&.ﬂi\' work will he
carried out with our vesonrees, snd the Lelp of specialist cor-
respondents The Catelogne of Trdicn Tiseers will e pree-
ceeded withe Mdviee cnd asstane will Te civen ws far as
possible to Provinew] Depavtoient - aad 1o all uirers on
entomologival subjects,

VL Prenie vitons,

The f[v“n\‘.‘i];;} }lll}‘lfun(‘lnh\ vither }Ht'ium‘tl l"\’ the Thisa
staff or fonnded i whole o pert oo seeead sent from
Pusa. have actually been aied during vl aear cnded Both
June, 1925 -

Blithgen, P. . . C Bettrage zur svstenanh der Bienengar
rung Sphecodes Late, (Dot Ertoon. s
LU2h pr 155010

Flateher, T. Bainbngge . List of Pubhicatians on lodian Entoniologs
Vs, (P Bl Nl 135

Floteher T. Ba ubrigge. . The lmportanes of Fatomology o India
(Ivdian Medival Giazrite, pp. 276277 Jun
1625

Fraser F. C. - Notes on Indizn Odonata o the Pusa G
lection.  (Mem. Depte Agrt. India,  Eril
Ner., Vol VIIL pp. 6987, 2 figs. 11 Q.10
August 10245

[saac P. V. {1y A practical and simple method of rear
g Tabarmd larve,

2y The number of monhts i Tabamd lar

vie,



INSTITUTE, PUSA, FOR 1924-25 (i)

(3) Thelife-history of Tabanus crassus, Wik.
und the identity of the female of the
Species.

(Menc Dept, dgri. India, Entl. Ser., Vol. VIII,
pp. 53-62, 10 585 August 1924.)

{4) The head and mouth-parts of the larva
of Tabagors rubidus, Wied.

(5) The mechanism of suction in the larva
of Tabawus tepens, Wik,

(G) The male and female genitalia of Ta-
baras tepens. Wik,

(7) Notes on the Jife-history of Tabarus
),I'[‘”/’/‘. I"]),

(Moo Lt Agre Dndia, Eil. Ser. Vol. VI,
Py W00 figs, 147, 1 1-15 April 1625.)

Patton. WS & Servor- The optental species of the genus Misca,

White, 1L, Timaeus, (e Ind, Mos, XXV
TANTTO v Ll Nov, 1))
Sen, S, . Cdnevets ad thetr relation to the dizeases

of e wnimalss and plants. (Ladian

Modical Gzatte . pp. 2072701 June 1925.)
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REPORT OF THE IMPERIAL AGRICULTURIST.
(6. 8, Hexversox, N.D.AL N.Dh.D)

[. Chance.

Me. i 80 Henderson, N.DLAL N DD held charge of
the Agricultural Section except for the period from st July,
1924, to 23rd October, 1924, when he was on deputation to
the Bihar Government as Director of Agriculture. Mr. Wynne
Sn_\'er. B.AL S(‘\'rt'takl‘}'. Sugur Burean, ofliciated as [lnpl'l'i;xl
Agriculturist during the absence of Mr. Henderson.

Bliai Arjen Singh, LAz, contied s oftictating Assis-
tant to [mperial Agriculturist throughout the vear.

Mr. L. S0 Joseph. GBV.CL Fist Cartle Supermtendent,
was on leave on averaue payv. combined with leave on hall
average pav., from 24th Ft‘}n'u;\l"\‘. 1925 to the end of the vear,
Me, S0M Janadwddin, Second Cattle Saperintendent, otficiat-

ng.

I{. TovriNG AND ADVISING

{)n his return from 110'}mtu!inn. tln‘ m'l'\“h 2 of Mr. “\'lltlnm
son were asked for, By the Govermment of Bombay, o con
nection with 4 number of problemns ansing from the constin
tion of the Llovid barrage in Sind. Tlos s the Largest irngs
tion sehete i the world wimd thouglh the enemeering part of
the work has already started. there are a0 large namber ot
verv mpertant agricultural questions (o be settied. The
Tmperial Agrieulturist went 1o Rarachi and met the leadine
engineering atd revenue oftivials,

The Tmperial Agnoulturist, as metnher of the Advison
Standing Committee, wos o tonr s the Punjab e Februan
in connection with alkalt Lind reclamation work, There are
farge tracts of 7 hara 7 fland with w heavy impenetrable
alkali soil) which vrop up i the canal wrigated distriets and

give great concern to the Prunjab Government,
'
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ke Twperial Agriculturist was asked to go to Assam and
advise the Local Government on the 3tdo)

ption of u cattle policy
for the province.

He has been asked to take up the Presidentship of the
Agricultural Section of the next meeting of the Indian Science
Congress in Bombay.

A considerable amount of miscellaneous seed was distribut.
ed during the vear and a laree munlier of visitors were shown
round the Agriewlturel Section. Letters of advice were issued
to enquivers i all parts of India. Ay interesting letter was
received from Nir T 1L 50 Wand, Tate Inspvvmr‘ General of
Irrigetion to the Government of India. 1o say that some of
the Bulletins of this Section hiad Leen found very useful to the
engineers on the big irrigation scheme i Coara, North East
Brazil.

HID Traesize,

Five postegraduste students sttended the course of traj.
ing in-general agricubture and cartle-breeling from 3rd- Feb-
rwary to 3hst Morch, Tu2s,

IVoPrsy Fane axn Conrvarion.

Fhe farm avea outside the field-expertment fields, hesides
wiving vahoble date on the upleep of feribis under direct
eulttvation on e practical seale on modern lnes, served o
supply graiv and fodder 1o the pedigree dairy Lerd. Thee farm
supports pearly 300 ok The total area was divided as
follows -

() 413 acress unierizated. worked wader a0 geieral vota-
tion of which onlv 200 aeres are not hable to be
flooded.

(1) 100 aweves, wenigated. solely devoted 1o green fodder
production.

{r) 108 acres for tield experiments amd non-rotational,

The season. Raimfall from dune 1924 1o May 1925 amount-
ed to 57 inches as auminst 2680 inches Tast vear. The regular
monsoon started on 20th of June with a fall of 038 inch and |
077 inch on the following day which enabled the kharif S0W-
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ings to be taken in hand. There was very heavy rainfall in
July, August and September, and consequently the kharif
maize crop was extremely poor as it got no chance of inter-
cultivation. October was dry and enabled a good start to
be made for rali preparation, 221 inches of rain in November,
although it made the rabi sowings late, proved extremely
useful for the cats already sown. Rainfall figures are given
below :—

1024 Rainfall in inches
June . . . . . . . . 472
July . . . . . . . . 2086
Angust . . . . . . . R0
Neptenber . . . . . . . 17-38
October . . . . . . . 003
November . . . . . . . 2.21
December . . . . . . . nil
1925

January (TN

February . . . . nit
March . . . . . . . . uil
.\l\ril . . R R . A . . 130
May . . . . . . . 1-20

ToraL . TN

Farm crops during the year. The chief crops were maize
in harif, ardar (Cajumns indeers), gram and oats i rabe
Maize for cobs had part sown with weth (Phascolus — acondi-
fulinsy and part mixed with arker which stood as cudi crop
after the maize was cut.  The maize for grain did not yield
as well as wsual owing to the plants bany beaten down by
Leavy rain. The best vield of maize was 103 nuls. grain wnd
150 mds. green fodder per acre from Blugrasan tield, and that
of meth, gram and arhar was 11 mds., 11 mds. and 13 mds.,
respectively.

The vat crop all over was above the normal, the Dest yield
being 27 mds. per acre and the uverage 22 mds. an acre from

262 acres.
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Upleep of fertidlity. Four lundred and thirteen acres
(thirteen fields) were worked under the simple rotation men-
tioned in previous years' reports. This experiment will give
valuable data on the upkeep of fertility on a practical scale if
carried out continuously for a number of vears. Compara-
tive outturn figures from 1912-13 to 1924-25 are given in the
following statement -

Tanrr 1.

Yield fru/u 13 /fr/r/.s (413 (eres) '('/,/ the lust 13 Jears.

Green
s - oIt
Yiar Autiial T Maize Pulec- Totnd stuff for
ruinfali s srain fodder
ard silage
Itchies M- M e, NES M
1912-13 . . $1-0n 2,000 o Ly 3606 1601
1913-14 . . al T JRI Jon Ll 3207 11513
1014-13 . R 1.7y ot T AT 14407
: - o
1915-16 . . okt RRERY a4 T 254 3uuid
Wie-17 . . st 2N o wiy IR R O]
1917-18 . . 10 2500 1,276 1.0lo 0621 30,863
19ls-19 . . 6y Bawn 1ost ERTSY 30,730
fulw-to | . RSP LT | RET) Tl ST 31601
Ta20-21 . 4vas o low TR Lot ERY| 33,330
. :
| ;
1o21-22 . . sy ! RIVAS] 1.267 Lise 6153 REE i
; i
i [
1922-23 GYTs ] waae {40 1} R NUBHIRE NG
f !
i - N
192324 Sgns i RS NN 11w 4,336 24, 46

192425, . YRl l Sah T 1234 a7 200930 .




70 SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

V. FieLp EXPERIMENTS.

The permanent manurial and rotation plots were continued
as before.  'The outturn figures with details are given below :—
o o]
TasLe IL

Results of permunent manurial plots for the year 1924-25.

. :
: A NER{ES 1 BERiEs
Plot Treatiie Maize Atha Barley M ¥
No. reatwent Malze Arhar 3ariey Mairze {nats Peas
< arain wraln wraln arain urain RIain
inlb. inib, in {b. in lb. inlh, in b
el acte pefacte Per aeTe pefacre  per avie [ peracre
S S, - . ‘; -
1 No manure . . . . Rty MG . 365 PSUN
i
2 Farmvapl mnnire to supply 1o 410 [ RO . il a7
nitfodeh pel iy
{
S Fanmyard aniee to sapphy 2000 o 115 w7 a6
nItEgel jof dee
4 Farmyand manare to ~pply e b KA uid . s [T
thoaden per e
v R cahe Booenppdy 20 ot i IRUEY I 6wl
Poroavoe
G Sl b anea o s apply 24 17 wil G [EW
ut 1 er T
T Sulpliate of potash Lo nupply Ryl T Tod . 141
Al ANy A taane
S sigerphespaate o sapply P e s L . roh =3
o farmyand maname S |
W Salpite of jetash Teosppiy K0 [ [ 513 [Z
Aol saperplesphate toosapply
Patry e in farmyard manar 4
P subphate of ammvenia e sapgay Gt EXU) R [R50 o
oo, = dpdite ot potsad Beoappdy
)\'() FS EEER T aphiate o w5
iy Pyt ae i fanmyac noase
3
U N urire or e onninegs o rop . [t i B (AW
P2 iresn naannre g a regeal foraten vy i~ n
L Despepiated leginimana orge i 9 1 Tt i a6
cereal ptation
ul O deep and one slallow reted | die bt (R 1=
1 Irgmine e erop in the retation
L1
151 Lewuminonz crop and green e K1 i1 i Dim
t o inrhe ralatinn i
i
PR doreen s and caperphusphate A [T RS I
Dot anpply Py0, as in farmyard ! |
manire
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7

The following experiments were carried out under the direc-
tions of the Tmperial Mycologist to deal with the wilt disease
of the arhar plant :

TasLe III.

(@) Permanent mannrial plots in North Pangarbi,

Plot

[

Treatment

Check (superphogphiate) Pty
60 Ih, per arre

Superphogphate —1 05 20 b
per acre.

Check (Buperphicsphate)- Py
60 1h, peracre.

MuSO, Dmagmesinm sutplate)
EROG pepacre scheek [EISC8 2
phosphatey  PyOg oo 1L per
nere,

§ Check (superphosphate) 170,

Gt he per Bope,

MpSOdoa fhe per acee : guper-
phosphate Pog o The per
M,

Check (honemeal}— P05 it b,
per acre.

CFeg (80}, (ferri- sulplate) 150
t

Ih e acre s superplaogplate
Poog 6 b peracre.

Check (superphosphate—P,0g
60 |b, per acre,

 Fey (S0, (ferrie sulphate) 130

Ih per acre; superphoaplate
—-Pgtg 60 b, per acne,

Cheek  (auj epphosphatei-- 1,0y
60 [b. peracee,

Fo, (80,1 (lerric sulphate) B
I per acee ; superphuaphate
—B U5 60 ib. per sire

Check (superphogphate)—P,0g
60 b, per acre,

A NSEREES
———

Maize ’ Arhar
prain per | grain per
sere in ! acre i

1. 1 Ib.
164 1 431
|
246 31
205 i Hy
Jon HUN
297 2
200 =43
ns o osn
RETH R
|
133 il
244 e
10l i 111
nr ! a3
i .
2 452

B Series

'

Maize | Arhar
£rain per - grain per
aere in acre in
th. 1b.
811 647
914 852

626 1.150

[T 873
411 L1
421 lLule
523 658
403 a2
gLy 667
il la2s
4s2 803
544 39
X3 00
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TasLE I1—concld.

(b) Four plots in Punjab field, B Block.

{ Outturn
No. of plot Treatment | peracre
‘z in Ih,
R T
1B No wamyre . . . . . . . . . 1.137
2R 4 ewt, superphosphate per acre . . . . L 2,166
7B No manure . . . . . . . . . 1,213
8B 4 cwt. superphoaphate per acre . . . . o 1,872

Green manure experiments for the Tmperial Agricultural
Chemist were continued with the following details: -

i Outturn
No. of plot * Treatment | per acte
b inlh,
! ' No manyre . . . . . . . . . i 14132
2 i Gireen anuee alone . . . . . . . 1,804
3 Superphosphate - 50 th, P 0y per aere . . o 1540
4 Green manure and superphosphate—30 {h Py peracee . 210
i
5 No manure . . . . . . . . . ‘ 039
[} No manure . . . . . . . . - 1.3

Lequminous pulses. These common pulses were again tried
with the following results :—

Green fodder

Natae of puise peracmon tb
Meth (Phaseolus aconitifolins) . . . 14,025
Velvet beans (Stizolobivm cinerrum) . . 14.016
Cow-peas (Vigna caljung) . . . . 10,573
Crid (Phaseolus radintus) . . . . 10,648
Guar (Cyamopsis psoralioides) . . 9,234
Soy beans ((flymine hispida) . . . 7.528

Meth, guar and cow-peas have beenincluded in the general
rotation and are good for grazing during the monsoon.
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Val (Dolichos lablab) was grown on « large scale as mention-
ed in last year's report. Although it produced large quantity
of green stuff after plucking pods for grain, yet it was not liked
by the milk cattle. The work cattle took it when given chopped
up.

There 1s a gap in the green fodder supply in the month of
November when the cattle do not get any grazing, and the milk
yield goes down considerably and takes a long time to come
up. To fill this gap, there ure two crops in view (i.e., val and
soy bean). As regards ral, it is found that it does not grow
rapidly enough for grazing as its sowing time (middle of Sep-
tember) 18 rather late. Noyv bean is also & low yielder but
better than val, and 1t stands green till the end of November.
An area of 35 acres has been grown with this crop in order to
put the cattle on it in the month of November.

VI. Cror TrIALS,

Trials with imported oats. Scotch “ Potato™ oat, which
is an imported variety, promises to give good results. Dur-
ing the vear under report it vielded at the rate of 5. mds.
per acre on a small plot of land. Tts growth is very heavy
but late in ripening. so liable to be damaged hy early west
winds. The dry straw is so soft that cattle eat it greedily with-
out chopping or making tine Meusa. It is proposed to grow it
on a field scale hoth on irrigated and unirrigated land.  Oats
are an important crop in Bihar, but the local variety is a
small-kernelled and shallow-rooted plant. Bilar oats have
been sent to Xeotland 1o he wrown for several vears to see if
these faults would tend to siter in a new environment.

. Berseem cultécation,  About 15 acres of waste, flooded
land were cleared and levelled during the vear and added to
the irrigated area. making a total of 113 acres. Ninety two
acres were sown eatly with maize which was ready for use
in the last week of April for the supply of green fodder.  After
supplying full pasturage for the herd during May and June.
13,970 mds. green maize was cut for feeding in the byres ;u}d
for making silage.  The land was completely under water 1n
July, August and September, and berseem sowing slurto;{ on'

.
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8th of October when a number of plots were sown by, broad-
casting seed in standing water after the flood subsided; with-
out any cultivation. The regular sowing commenced in the
middle of October. The total area under berseem was 96 acres
Cattle were put on the crop on 2Ist November and 3 to 4 cuta
and grazings were taken. After meeting the full requirements
of grazing till end of May 1925, 12,093 mds. green berseem
was available for feeding in the byves. The total number of
cattle was fed for six months, starting from December, on
berseem alone with addition of a little dry bhusa. Surplus
stuff from grazing and cutting was turned into hay, of which
about a thousand maunds was stored for feeding during the
ralny seasoi.

The berseem crop was the outstanding feature of the farm
cultivation during the year. [t presented an unbroker stretch
of magniticent clover nearly a mile long in which the milk
stock stood knee-decp.  The acclimatization of thix foreign
crop in India 15 a valuable achievement for the Agri-
cultural Department. It represents a factor of the greatest
value for the future improvement of dairyving und cattle-
breeding in India.

Some plots were kept for seed and about 20 Th. of seed were
threshed out.

As mentioned in last vear's report. there is no pasture
ground and vattle are therefore grazed on cultivated fodder
crops.  Besides the grazing throughout the vear, about half
a lakh of maunds of green fodder was eut and fed to the
stock ; half the amount was cut from the irrigated area.

Secd selection.  The staple furm erops are now grown from
specially selected farm seed and a considerable improvement
in the quality of the output is now noticeable,

The farm oats are in considerable demand in all parts of
India. There are three chief matze selections which now grow
pure to type.

One or two heavy yielding strains of chillies have been
solated.

Mivor trials, A collection of soy hean and cow-peas 1s
alnder observation.  Juar (Andropogon: Sorghim), ('f\i”il'ﬂ aml



INSTITUTE, PUSA, FOR 1924-25 7%

arhar selections have been made und are under observation.
A large collection of fodder grasses was obtained from America.
One of these s Bermuda grass which was found to be ordinary
Indian dubh (Cynodan dactylon) grass. 8o far there is nothing
outstanding to report on any of the plants. The rabi grains
and selections of peas and mustard were tried, and among the
wheats Federation from Australia gave the lurgest oatput on
tath acre plots.

VIL Macuinery.

The steam plonghing tackle consisting of @ double set of
Fowler's engine worked during the vear for 87 davs of 10 actual
working hours. Working costs and analvats for different opera-
tions are shown in the following statements :—
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Austtn and Fodson tractors were used on the farm for lighter
operations during the busy time onlv. They were also used in
belt pully work for chopping green fodder. ete. The Tnter-
national sil; age cutters were extensiv er\ used for cutting areen
stuff (maize, Juar, ete.) for silage as well ag for fodder cut ting.

A mumber of new implements were tried and work is Teing

carried out on wheat threshing mac hinery design and silage
cutting machinery.

The problens of w suitable plant for threshing wheat is one
of the very important questions hefore the Agricultural Depar-
ment of Tndia. Tt s getting more and more ]ncssnm with
the extension of the & erge wheat areas I irrgated canal colonies.

VIl Preoworee Mick Herp.,

There are a mumber of interesting fact< to recard during the
vear nnder report.

In March 19250 when the Derseem crop was at its hest the
average Vield per head per dav of the cows in milk went over
I8 Ih. This figure s considerably bigher tin anything ever
obtwined hefore. This is the averame of 78 cows,

The chief data obtained durtng the vear are along the
following lines of imvestization

Il'(l'('/l'l'v‘lfll'!/r.l"l/ rurl one ndi .\tl//:///m'. My, Walton, Assis-
tant Bacteridogist, published o Bullvon on the resudt of s
il]\'l'slig;ﬂiun,\x The resnlts showed that a very hielt class
of milk was hetng produced without either pastenrization o
counling.

Several modifications of the current practice in milk handling
were adopted to ensure s even hetter sanpe of milk produced
under ss hvgien circanstanees as possible,

The M/f’u'm'r uj e sere o aldk /M‘w(’ wtion s Dheen
studied from the records of the berd. The following table shows
the result of the mtluence of & good and prepotent Sahiwa)
bull Pravagi and of a bad bull Himmat. The results are of
very great significance.  The bull s more than Ealf the herd,
A good bulfean grade up a bt Leeds hut achad ol aives bad
tiilkers even aut of good cows,
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TaBLE VI.

Influence of good sire Prayagi.

t Best lac- { %Dlm s best hmot
Name and Ko, of cov. l fation : Nomo asd Ko.of dam  lactation '“yé“ﬁm
Pom b |
1 Ashmfgnl . . ., i O e S R X ‘ +5
2. Chakli 203 . vl 4,317 ! Padminl 56 . . { 00 | 4223
3. Akl 231 . i 5,048 | Rasoeli 152 oosLe +234
4. Jamali 237 BN B VRN (S +598
5. Deoki213 . . . . 530 |Gowd TS . . .. B335 42,00
6. Chabili 187 . . . . 4,7 | Rami78 T L R
7 Pabett 245, . . .l oaus7 |maptie . . L0 4867 - —uw0
% Gopl 219, .. . 5181 | Fooml103 . . .. 820 44501
9. Socmehart 248 . . . 4,223 | Makhni 23 . . N 4,407 184
10 Kadambarl 203 . . .| es7 |aatiar . . .0 400 4138
11. Abadi 238 L. 1 4620 | Durgavatilze . . . ‘. 3130 41,485
Influence of bad sire Himmat.

1. Hanumati 399 Coe L am8 Eamverd1ss . . L) 4mee 6y
2 Himmati348 . . . .| 1728 Gomil7s . . .. 3,48 i —Lews
sGll30s . . . . a0 Moow122 . . .| %438 —se2
4 Hami 3% . , | | 2,620 Imanil3s . N s200 | 3,58
SEsad . . . L] 169 Imaiss . . .| 420 | —4501
6. Eati 338 .« ..l 1 Dhosom1Bl . . L1 3240 | —1,705
TEaMi®T . ., .| 8064 Cheu2d . . .| 417 —1263
8. Hundi 383 . . . . 3,024 Kspumiisl . . 3,198 : +429
9. Hathia 388 . . . . 1924  BRadhia2l9 . . .| 3820 —218
10. Hiali 353 v e 875 Thakeani 230 . . . 3023 —3,204

Cross-breeding. It 18 now possible to draw prelinunary
conclusions from the work of crossing the cross-bred Ayrshire
and Montgomery cattle among themselves. At present it
would seem that after the first generation the results are not
hopeful. The half-bred cow is almost always a good animal
but the progeny are poor on the whole.

General. The strength of the herd at the end of year stood

-at 372 animals, The health of the herd was goodthroughout
the year.
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The uninoculated portion of the herd was inoculated against
rinderpest by the simultancous method. The pedigree Ayr-
shire bull died of piroplasmosis,

A number of alterations, as stated above, have been made
in the dairy practice during the year with a view of obtaining
a purer milk. Buildings have been re-designed and changes
made in feeding and grazing. At the end of the season motor
vans were started for conveying milk not required in Pusa
to the city of Muzaflerpur, 22 miles distant. Tt is readily sold
and will lead to a considerable increase in the revenue. About
300 1b. of milk per day is now being sold there from a shop open-
ed in thebazaar. The supply of pure milk 1s greatly apprecia-
ted in the Muzafferpur ity

Yield of midk. Tt will be scen from the following table that
4} Takhs Ih. of milk were produced as against 34 lakhs 1. in the
previous vear, and that the average figure of yield per cow
per day has increased to 144 1b. which is nearly one and a
half gallons per cow- & result which will compare well with
good dairy herds in any part of the world.
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Individual milk yields. Tn the Sahiwal section of the herd
14 cows have given over 5,000 Ih., and of these six have given
over 6,000 1b. of milk in one lictation. ixcepting heifers
and cows under trial and one and & Lalf dozen cows of good
constitution kept for cross-breeding with the Ayrshire bull,
all the Sahiwal cows have given over 4.000 11, in 10 months.

Among the half-bred Avrshire and Sahiwal cows 17 have
given over 6,000 Ib., and very shortly it is expected that three
cows will exceed the 10,000 b, mark.

Among the nuscellaneous crosses a large number of rejec-
tioms have been found necessary. Five cows have gone a little
over 4,000 1b.

Financial retrn. The total return from the sale of milk
and milk productions amounted to Rs. 24460 as against
Rs. 22,192 1 the preceding vear. In the coming vear the return
will be considerably increased owing to sale of milk in Muzaffer-
pur.

One hundred and twenty-nine animals were disposed of
from the herd during the vear. realizing over Rs. 5000, The best
price obtained was Bso 500 el for two voung Sabiwal hulls,
A large number of voung cattle were sold off at nominal prices
when the monsoon crops were found to be poor and there seemed
to be a danger of fodder shortage.  Also a number of the double-
eross animals proved to be very poor and were deared out at a
nominal price (Appendix 11,

A gross return of nearly Rs. 30,000 from the vear’s working
is very satisfactory i view of the Targe amount of costly ex-
periment work which s undertaken.

Percentage of cows oo madh. A very important pomnt on
which Tittle data exists in India. is the percentage of cows in
the herd which are m milk at any one time. This is all the
more important when fresh milk is heing sold. It 15 one of the
difficulties of dairving in India that Indian cows will not calve

regularly.
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. IX. PROGRAMME OF WORK FOR 1925-26.

1. (a) Practical treatment of pedigree duiry herd of Indian
attle and pedigree dairy herd of .\[rmtgmner_\:-,»\s'rshire cattle.

(h) Continuance of experiments with regard to fixing a
type of Montgomery-Avrshire most switable to Indian (‘O?Idi-
tions.

9. Practical treatment of a 1.200-aere mixed farm with parti-
cular attention to profitable modern maclinery and the finan-
cinl results of the work.

The hulk of the produce of the Pusa Farm is nsed for the
maintenance of the dairy herd.  The rotation adopted
aims at the upkeep of the fertility of the land along with
supply of concentrated food and Jong fodder and a constant
supply of green fodder throughen the vear. Included in the
above is the study on a practical scale of

(1) Rotations,

(’)) ('rn])s for fodder. sevd amd >H‘l\,’¢'.
(¢) Tmplements and machinery.

(d) Technique of cultural operations.

2. Continuation  of  eoltection of data and  results
regarding the costs and capabilities of the steam-plongling
tackle on estates of this size.

4. Experiments with varlous vpes of motor tractors and
plowghs for collection of data and working costs and for deter-
mination of most smtable tvpes of tractors and implements
for India.  Also eollaboration with manufacturers regarding
the manufacturing  and itroduction of Improvenivids in
standard types to st Inadian conditions.

5. Erperanental cork ot Pusa.

(a) Rotational experiments.

() Trial of new varieties of crops, especially feguminous
fodder crops and wheat varteties.

(¢} Manurial expertments. expecially seasonal and quantis
(ative tests with phosphates.

(dy Trind of  swmarcane varieties suitable for  growtly
“without irrigation. along with the Sugar Bureaw
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6. Demonstrations, exhibitions and sales of surplus dairy
stock, etc., will be held from time to time as occasion offers.

7. Touring and Advisory. Visits will be paid to provincial
agricultural centres.
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APPENDIX |,

85

Last of cows of the Pusa Herd which, completed therr ladiation
during 1924-1925.

\2‘1“1 Name and No. of cow Dolr“e .‘.\'ugrxber Qu:ll‘l'tei;ydztriﬁlgm:h(éb')
birth calvings year (days)
I MoNTGOMERY Cows (Heifers
exeluded).
. 1| Kadambtart 43 10-1-14 H 6,347 (2ug)
2] Animaty 26y 25-12-14 4 6,257 1305,
BOF Sita 30-R-17 3 AOTT (308
$ | Kamli 312 711418 4 R L ETH
35 | Kabutri 236 29913 4 BT 09y
6 | Deoki 213 R . . . 14-12-12 5 (305)
7| Tutia 318 5-2-17 4 (208)
A Sampats 311 31-10-16 3 €306)
@ | Gopi 219 . . . . 16-3-13 B FI21 1307y
10| Godavari 513 . . . . 21-1-1% 4 5,002 (305)
11 ] Miaj | 263 11-11-14 4 4,867 (305,
12 | Mundri 38¢ 11-8-19 2 4,288 (304)
13 | Hanumatj 3uu 10-2-20 2 4,545 (3043
H ] Garlwe 300 . . . . 5-4-16 4 4,570 1302y
10 | Akh 231 . . . 19-7-13 5 4,500 (303}
18 | Dhukhat 325 ., ., 10-3-17 4 4,563 (276)
17 | Bhagti 369 . . X N . £5-10-18 3 4,415 (303
18 | Mina 33 17-11-17 3 4,334 (307
19 | Mania 338 | 4-7-19 2 4237 (308)
20 { Aujani i0 4-11.12 H 4109 oy
21| Abadi 238, 1é-10-13 3 i e
2t | Tara 337 15-11-17 3 4,103 (269
23 | Lotnt 327 , . . ., 31317 1 3,868 (279)
24 | Muosaari 257 . . . 149-14 3 48 (289
2 | vangia 317 HEBY) 3| 16 281)
26§ Soonehard s . . . . 16-4-14 5 3,108 (235)
i | Rookminl waz . . . . 30-9-17 3 s
I HALP-BRED ATRARIRB-SAATWAL
Cows,

v Kig o . L L. £2-5-18 8 Blod (30%)

2| party 19316 [ 7,046 a305)° o
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List of cows of the Pusa Herd which completed their lactation -
during 1924-1925—contd.

";’\')' Namie and No. of cow l\li?{: :::?;:: Quﬁ?g&l‘éﬁg ;IESL)
Il HaleeBR b AVRSHIRE-SAHIWAL
Cows- eoneld,

3 Glry22 | . . . . . W2y 4 7,483 (304)
4] Bella2z | . B . . . $-3.17 b 6,369 (304)
51 Agsield . . . . B 8-1.17 1 P56 (304)
6 Nelly 13 | . . . . . L7-10-18 b 8,445 (270)
T 1 Mandie 81, . . . - . 16-6-18 3 8421 (3u3)
R} Dullie 20 . f . . . ¥-1-17 6 8,415 (205)

o Famyr . . . ntr 5 8,227 (308)
10 { May 29 . . . . . . 3-8-17 1 5,047 (225)
11§ Anne 18 | . . . . . 2W-12-16 5 5,904 {2sT)
12§ Pierette 36 . . . . 3 I O 4 5,857 {307)
13 Pully1s | . . . . . 14117 4 ST8 (o)
W Prazy vy . . . . . 16-4-18 [ 5748 {301)
15 Lawie 63, . . . . . BB ) 2 5,544 (304)
15 ] Sallie 28| . . B . . 1417 i 5 hAvg (34
17 Pamy & . . . . . 1-3-15 ? 3,240ty
I HARE by 4 PRV I B2 )
1 319 3 4074 (2T
v Levmera £3 . . . . R PR IS B 3 4501 (300
ol | hemie | . . . . . LT kLT + LR RV INTT)
22| Notagz | . . . . . %914 3 TR (sl
23 | tlara 81 . . . . . s 2 1661 (304)

T HALF-BRED NVRSHIRE-S3HTWAL
RIVEEA.
1| Lanra 94 | . . . . . 9-5.24 1 0,885 (304)
21 Lily 103 | . . . . . Tre-2l 1 680 (304)
3| lema 1 . . . . . . 11 1 J481 (205)
4| Lirtawa B . B . . . 10-8-21 1 4,388 14)
5] Lizgalol | . . . . . 27821 1 4,821 (304)
6 Lettie T | . . . . B 253721 1 280 (v
7| Liza vy | . . . . B 18-8-21 i 32 (304)
®{ Lottieyl | . » « . . 4421 i 369¢ (2
9] eoaie . . . . . . 21520 1 2,877 ()
IV, MIRCELLAYEOUS  AVREHIRE-BANIWAL
VRIBSEN,

1] Baatn . . . . . 5-3-20 1 4672 (305)
o 2] Bessie 58, . . . PR 5239 2 4533 (W)
) 3| Jelina 24, . B . . . 0-3-17 3 4,408 (mn?
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List of cows of the Pusa llerd which completed their lactation
during 1924-1925—conc)d.

87

B‘;::l Numne and No. of cow I?::{lc A\H(l:;l-i‘l Ql:’:?&’l}:’l‘l’!ﬁlkﬂgb)
Lirth calvings year (days)
IV, MISCELL XE Ux AYISHIR -5 HIW L
Ck r8px- eoneld

4] Flo 32 . . . . LN01T 3 4,179 (300)
5| Merey 74, . . . 51-3-20 1 4,005 (305)
@ | Rarhara 49, . . 1 9,205 (306)
7 Bee 69 . 2 1,779 (196)

V. Poog MILK [AUIWAL Cows KT

FUR CROSSING WITH  AYHKsHIEE
1§ Mahajani 349 ITERES 3
2| Ganika 315 . . 3
3| Shauti 229 15437 3
4| Boondl 462 . o Z
5§ Hasni 339 a1 a
61 Nuuwrti §27 . wrol 1 [Fen)
T | Bhagni 340 . . ~l 3 (247)
x| Runia 241 X . * . i {201}
9| Nari 31 B R 2 (209)
10 | Atulya 321 . . . UK b 3 200 (280
11| Hadi 33 3 S (166
121 Mancrma 432 1 RRINUNES bl
13| Nanding 423 . | 1 Ly (G
14| Wirni e I TAA (130
15§ Mahehari 420 1 1577
168 | Bimia as2 . 4 1547 ()
17 | Keerti 302 . a 1001 (240
1% ] Mabli G7a . 3 1t (1
T Mathi 414 1 i
20| Mainka 434 1 (lan
21 | Mahila 417 2 {124)
22 Maya 3% 3| L e
23 1 Susnila 265 K Lish (12
4| Mahiegu 429 . i 103 (11

VIOOLD Samiwan §UWE
1] Imani 138 . . i P B LTS
21 Munght 108 . & 1411 % ! 10 1.445 (R
s ‘l | 10 FELY
|

k!‘mtml 0 . . .
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Areexpix 11

List of cattle sold from the Puse Herd during 1921-1925
with their prices.

Parti ulars Amoynt Brs ks
Ny
Nahiwid cow -

1 Nifliy . . . . . {n Rejected cow,
2 Ao . . . . . v I N
3 Fatoni . . . . . i 1

t Katad . . . . jus o

a Charvnay . . . . i D

) Moo bodag o . . . . o P

N Hiovao . . . . R Poop nnither,

5 Hai . . 5 . . ® N I

i Nal N w4 P,

in e . . . . W 1.

il Nt Al I

12 [HSH Vi 1

13 Sand: . . . . . o I

i Maiay . . . . . Hit I

15 Lacil: . . . . . il Ihe

v Baiba . . . . . K Pre

17 Vit ' I
s (SISt . . . . . HE Poagpn v

1 Hait . . . . . lows 1o alber
o N . . . . . 1N Pagron cous
Lbred row
R Joan . HLH Lo yubiber
4l dary . . . . . 154 [
] Madiy . . . . . s Hearl mymptom-
'
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Lust of cattle sold from the Pasa Heed duping 1421-1325
with thedr prices- cond,

Sorul [RIFSTENENIN Vbt TN
No
- o
Its
Lbrod vow
24 Tashi . . . . S0 Pg ier
20 Capo . . R 3 X 1 NI ™
| |
§ bt o — 1 {
Lt b t T |
| ;
17 Pogy v g
on | e d o Teera . : T i
|
e \ \ :
o Lesen :
3 [RXYRIN
.
3 I‘.Ap_. i ' ¢~ 1
3 Bl e
i Tirnt,ef " i .
; : Vo 1
i Paortia | '
3 Myl s ! b
|
W B ity " i
| "
‘o Garts
Sabavaiyoow N
N ! ~
o A i
b i s “
il Vel '
12 o ‘ B g N
]
o Ml . :
H fou H D
4l [ i
5 R -
; o i
1 e 1
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List of cattle sold from the Pusa Herd during 1924-1925
with their pricss—oconold.

Burial Purbioulars Amount Remarks
No.
Sahiwal young bull No.-— Rs.
~
47 3. . . . 501 Sold young,
18 3T . . R . . 0 Do,
19 370 . . . . . 100 Do,
Sahiwal heifer No.—
S0 ur . . . . . Nl bo,
51 NES kit I
D, ) heifer Noo
52 N an 1.
53 HhYy 151 1.
54 L-reed bull Arta Niexes RLT
3373 | 19 eejected Nabitwal bulloalves 50
7405 | 22 mjoeted cpsshrad bull valus 7131 Sold b birth, un-
amitable for rear-
ny.
95115 | 20 pjected crossbred cowralies 211} T
Thno127 | 12 creeg brod bull-calves Froe Given to [mpersal [n-
atitute  of  Vetep-
nary Renearch,
Muhtisar,
12% 1 Sabiaal cow Rajni
Freel | Namasatipete P
120 1 Urosa-bped sow.calf of .\IIIB)»I . lwlr.
ToTar 5126
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REPORT OF THE IMPERIAL DA[RY EXPERT.
(WiLLasy Swiry)

L. IxtroDUCTION,

Mr. E. J. Bruen held charge of the office of Imperial Dairy
Expert from Ist July to sth November, 1924, [ took gver
('harg(! from Mr. Bruen on 9th November, 1924, on my retur
from leave,

There i3 no doubt hut that the importance of the cattle-
breeding and dairy industry from the agricultural and national
points of view is becoming more and more accepted 1n India
by the Governments responsible for the development of the
country, ami by the educated classes. Even the politicians
are calling attention to the importunce of providing a pure
milk supply and of breeding effcient cattle. This much
needed awakening although meving slowlv can be noriced all
over the country, and this office has throughout the vear under
review heew in aetive co-operation with the Agricultural
Departments of practically all the Provincial Governments,
larger Indian States and City Municipal Corporations in the
matter of giving advice and axsistance in technical matters
connected with the dairy and cattle-hreeding industry. Tt s
the aim of this Section to keep in the closest possible touch
with the progress of animal husbandry and dairving throughout
the whole world. and fo co-operate i particular with the
Agricaltural Departments of Local Governments and Indian
States, in emphasizing the agricultural wmportance of this
great industry from the point of view of the general develop-
ment of the country and n furthering this end by such
adviee and assistance ax can be given.

Although this increased interest in these problems is gratify-
ing, it 18 still a lamentable fact that the eattle-breeding and
duiry industry does ot occupy the place which its far-reaching,
importance ‘demands in the work of the Agricultural Depart-
mente, nor in the mind of the educated people of the courtry
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directly or indireetly interested in agriculture. This is due
mainly to two reasons: firstly, the Indisn cultivator is so keenly
interested in the production of money crops that he has not so
far realized the crving need of Indian agriculture for a system
of mixed farming which provides for the rearing of stock and
the manuring of his lands: and secondly. the wandering
cattle Dreeders who now provide the working bullock are
illiterate and altogether narticutate. Not only so, but these
cattle-breeding tribes are so unstable that the better class of
tinaneler will not advanee them money, and consequently the
tinanciers who are <o deeply interested in jute amd wheat
and cotton are not hkely to ratse their volce on behalf of the
cattle-hireeding and dairy mdustry. The dairy or milk pro-
ducing side of the industey 18 unorganized and 1 oeodde
in that the great mass of those engaged in it are entirely illite-
pate amd sunk inowhet might be clased as trade superstition.
Fewilh Tk, be oddmirted that the Agricaltural Departments
of Tiediie speral far more time, money and thought on the
l["'vl‘f"i‘il\"!lt ol in.!;rn\'m] tvpes of rops thun fhl'_\‘ do in
improvisg the dairy ialisteyand vet the improvement of the
dairy idustre ds as dmportant as the improvement of crops.
'nn‘ ])l‘«',\i'ni ]w"k ';\“l'll .'I\ll nlv}ilul'.lh\" ¢ ulhll(inn nf t)u- |nilk ;m.]
i indistey stikes ar the vers root of the health of the com-
wnity. and the eilivieney of the workig bullock must always
]wq{l“n'noit‘lﬂ on tie !‘HJIH'\' of the cow from which he 15 bred.
The work done by this Section as deseribed in this repart only
touehes the fringe of this givantic probleam, for an agricatraral
comtry ke India canot possthly be reallv prosperons until
the tmportance of the catthe-breeding and dairy problem s
]'«.||i7,v'ul E)\ Ifw })t‘u}ﬂu‘ ‘ll""l\l‘{‘.'l‘ﬂ. \w SO0 As :Lrlivxl‘;th‘
prblic opinion detands it il not beforewall this problem
reevive the attention Wil 15 tmportanee warrants from the
State,
T TrarNmNe,

Betieving that the most vaable aid which this Sectiog
e give to the comntry in the direetion of the improvement
of the state of atfairs above desertbed 15 the dissemiation
of knowledue, the fudlest possible use has been made of the
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facihities available for training students.
year 13 students for the Indian Dairy Dipl
graduate students were in residenee

Throughout the
oz and seven post-

at the Tperial Tnstitute
of Animal Husbandry wnd Dairving, Bangadore, and the

Tmpevial Cattle-Breeding Farn, Kumnal, and some twelve
Sh()l’t"('(llll‘ﬁf‘ S{\ll{i‘lltﬁ l'('('(’i\'w‘ iHSf['llr'Ij()n ON ,!w(‘i;g] f(‘(']llli('ﬂ.]
subjects at these two farinss Inthis connection T desire to
express my appreciation of the cordial Lelp wnd viduable
assistance given by Meo FooJo W, Plivsiologieal Chemist,
amd s staf o training students. My, Warth's department
andertook w great paart of the traiming of e post-graduate
stn(l(.’ms, and the whale of the nstruetion of “l stindents in
chemiatey . aninral wteition soud dlied shiets has Boen done
by him.

Towards the end of the AARTISEHT f'll«;uil'_\' Wits =it to the
Co-aperative Pepattients of all Provinelad sad Indion State
Govermments ashing wheer t]n"\‘ votialdered that rechnieal
datey education of their staffs by tiz Seetion would wid in the
dv\'(llupuwm af the daney dustey toued the establishment
of vooperative diry societies sl s the respatise to this
enriiry shows the need for eduearion o tds lnd. steps are
g taken to provide sinboaelisies, and B0 Boped that a
special troming cliss for athers ar Cosopertive: Pepattments
witf he commenced w1 Paneadore st Kol favms u;srl}'
HEeXt vear.

l]; ‘.u"(‘unl;mrv \\'i!li ‘lu' }‘!'.\\ﬂ\“ (u“u\\’lw{ il'} st ‘\‘«‘iil"‘\
l'!"ml‘l 1)1!‘ ;I(l\'i,-!’r) Witk (‘l“ll" I]x.»:\ }H‘ \'l,\»\"\ as’

() Work done for Baal Governments, Indian States,
Munieipalities ety .

by Advice given to the general public e fudia .

(¢) Information given ta persons ot Governinents onfside
[ndia,

I, Work poxk ror Local GoviRNMENTS, INDIAX StatTes
b Mesiceaaties,

. ' . KR! q 2
Bomibay.  Mr. Bruen visited Bombay on iy, 1924,

S
. TR .t Municipality
to interview the Dairy Expert of the Bowhay Muniey R
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connection with the dairy schemes for that city, and at the
same time he advised the Infants and Public Milk Supply
Co. regarding the conditions on which a subsidy would be
granted by the Municipal Corporation to companies under-
taking to supply milk in Bombay.

Mr. Bruen supplied the Live-stock Expert to the Govern-
ment of Bombay with a plan showing the arrangement of
machinery to be installed in the new dairy school proposed fop
Poona. The Muntcipal Secretary of the Bombay Corporation
was consulted by Mr. Bruen as to the restrictions to be imposed
on the slaughter of prime cattle. .

On my return from leave, T had two interviews with the
Municipal Commissioner-- one on the 7th and another on the
8th November, 1924, and at the Commissioner's request |
reviewed the scheme for improving the milk supply of Bombay
drawn up by the Dairy Superintendent to the Corporation
of Bombay, and advised this officer as to the formation and
constitution of the proposed subsidised dairy company in
Bombay. I again visited Bombay on 17th November to
discuss with the Necretary, Infants and Public Milk Supply
Co., the future working of tlus concern under the proposed
munictpal subsidyv. T was again called upon 0 visit Bombay
on 26th March. 1925, to advise the promoters of the
proposed milk supply companies there concerning the con.
ditions under which their concerns will operate, and in
company with the promoters I interviewed the Deputy Secre-
tary to the Government of Bombay, Revenue Department,
the Municipal Commissioner, and the Dairy Superintendent
of the Bombay Corporation. My recommendations for suh.
sidising dairy companies by the Municipality were accepted
in January 1925.

A scheme for the control and betterment of the milk supply
of Bombay drawn up by the Dairy Superintendent of Bombay
Corporation was sent to me for opinion and criticism. - The
Corporation of Bombay were given the loan of 2 American
dairy-cattle-breeding cinema films for use at their baby milk
demonstrations, where these films were shown twice daily for o
week.



INSTITUTE, PUSA, FOR 1924.25 95

At the request of the Principal, Agricultural College, Poona,
[ visited Poona on 9th November, 1924, to advise him
concerning the erection and equipment of a proposed dairy
school in connection with the Poona Agricultural College.
While at Poona T examined the Tutlding sites suggested for
this school, and as a result of this visitwset of snitable building
plans, and specifications of the necessary equipment were
prm‘idcd. The Livestock  Expert to the Government of
Bombav was supplicd with st of specimen plans for cattle
sheds, bull shed, dry and voungstock sheds. calf pens and
daivy buildings.

Barda State. At the request of the Director of Agriculture,
Baroda. & note on the consrvition of grass in the form of
silage and an amended speciticatton of dairy machinery for the
Palace Dairy were supplied. At the request of the Dewan of
Baroda State, | visited the Cattle-Breeding and J);ziy‘}' Farm
at Makarpura and submitted o report on the working of this
concern.  The Superinterdent of e Pabaee Dary and Cattle-
Breeding Farm. Bareda. wax advised i darvecatte-breeding
matters from time o time,

Madras,  Under orders of the Government of India. Mr,
Bruen attended the Valuation Comtiee Leld at Hosur on
24th August. 1924, for the purpese of viline e ve-stock
taken over by the Madras Aoricdtural Department from the
Hosur Remonnt Depot. Thirty-one cross-hred lietfers were
supplied from the Bangalore farm for the cattle furm of the
Government of Madras at Hosar

At the request of the Director of Avtiewiture. Madras,
attended a conferenee i Getyoon Parh Miv, 10230 between
the Agricultural Department. Publie Health lM@rInu‘nt. ;{ml
the Revenmue Secretary of Madris Governmient. n comnection
with the milk supply of Madas arw lv;irh T nmmvndan?ons
concerning the sending of mulk by rail (n‘ﬂtv Madras ]kvu‘\plyt;lls
were adopted ¢ trial consents of itk are now ]wm‘gv :\-(Im
by the Jmperinl Institute of Apinal Hshardey and Haeving,
Bangalore, to Madras. . ‘ .

Arrapgements June Peen nde for the seleetion of T
Scindi cows for the Madras Agri wlural Department.
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The Deputy Director of Agriculture, Live-stock, Madras,
was in correspondence with this office throughout the year on
cattle-breeding and dairy matters.

Mysore State. At the request of the Live-stock Expert to
the Mysore Government, a set of plans for dairy huilding and
cattle shed was supplied. and at the request of the Director
of Agriculture, Mysore, T examined the agriculture students at
the Hebbal farm in dairving and eattle-hreeding,

Bengal. At the request of the Director of Agriculture, a
note showing the profitz carned by certamn wihitary dairy farms
in the Northern Cirele was obtained and supplied. He was
also advised as to the best design of «ilo to hold Looo mds.
stlage, and was supphied with an awended tading account for
the proposed  Government  demonstration dary farm. A
set of dairy building plans with estimated cost of same were
supplied to the Superintendent of the Rangpur Cattle-Breeding
Farm. ThO Executive l‘:ngilu'l'r, 2nd Cadentta Division, was
.\,Ul)plit‘d with I'I”'“ of eatthe shed mlm'hh' uf lmu.xing oo
cows and 100 calves together with o plan of dairy hulding
switable for aecommudating pasteurizing and refigerating
wachivery to deal withoup to 3000 1 milk daily,

[ visitedd Caleutta on 6th Marel, 19235, and at the Seqest of
the Caleutta Corporation T attended a meeting of their Pablic
Health Committees and. as aoresult of thisg detled recom-
mendations for the amprovement of Calewtta nalk supply
were submitted.

[ icterviewed the Depury Chatrman of the Co vperatine
Milk Societies Unton, Caleutta, on 7th Marc i, 19250 1 onder to
advise them o Caleatta milk supply, and as woresalt of this
interview  the following information wis supphed o this
a‘w’it'(y -

(1) Last of bulls avaitable for sale at Karachs.
(2) Plan of proposed milk depot at Sealdah with a note on
vold storage construction.
(3) Specifications of machinery, plant and furnishings and
stores.
(1) Estimate of total capital cost.
(5) Statement of working expenses,



INSTITUTE, PUSA, FOR 1924-25 97

Burma. At the request of the Municipal Commissioner,
Rangoon, & note showing the area of land in possession of the
Jangalore Dairy Institute and its activities was furnished to
the Municipality of Rangoon.

The Commanding Roval Engineer. Mavmyo. was supplied
with & complete set of bilding plans for the establishment of
a proposed station dairy at Mavinve together with specifica.
tions for pasteurizing and re frigerating machiney, and a note
regarding the wor King of such a dairy on modern Tiges.

United  Provinecs. The Theputy Direetor of Agriculture
in tharge of Cattle- lmulm-r Operations wos supplied with 3
note on the subject of the rations o Tee feed 1 vatlves from birth
he was also advised as to the heste Jass of refrigerating vans for
carriage of milk for longr distances and the hest type of cattle
truck for the carriage of dairy cattle. Arrangements were
made for the training of tedr Farne Overseer. B. Thakurlal, n
dairy farming for % mentie it the Bangalore and Karnal
furms.

I visited Allaliabad on 27tk February, 18925, and inspeeted
the Agricultural [nstitute at ot station where Dade {ressed 1he
Phairy |)1plnm\ conrse shulerds, and pede recomnnendations
cegarding the e duing of tiese stidenta

Rihar and Orissa. The Virector of Aurienliore, bilar and
()ri.-esu. WS .ul\’isml with I‘l"_ﬂx!«l Tenthe iv’ﬁ*tlile_' ot calves,

At the request of e Veteriary Adviser to the Govern-
ment of Bilar and Orissa. ] vietted Patre onath Maneh, 1925,
and delivered a lecture at public et argarizet by tins
olticer. on the mipetanee of (ivwlw-]nmu the vattle-breedimg-
dairying mdustry i Tndlia His Excelleney Sir Henry Wheeler.
the Governor of this provinee, pros nged at Il\l\ meeting whic’
was attended by mieny me bers of the Toval Legsk ative Connel.
Later at the request of the same offieer, & complete schee,
with plans and mae hinery \}lul[u.ill(m\ for the proposed
dairy cattle- breeding farm m connection with the State Vete-
riuary (o”v;,y wis \npphul The Director of Agriculture and
the Veterary Adviser to the Government of Bihar and Onasa
visited the Karnal farm on 9th Apnil, 1920, and were shownabe
result of our eattle-breeding oper: ations there,
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Arrangements were made for the Veterinary Inspector in-
charge of the Shahabad District to visit the Karnal farm to
enable him to study our working conditions and particularly
the breeding work of Thar-Parkar cattle for dual purpose.

The Assistant Director in charge of the Civil Veterinary
Department, Orissa Range, Cuttack, was supplied with a plan
and building specifications for a calf pen.

Punjab. Mr. Bruen visited Lahore on 30th July, 1924, in
order to inspect the dairy farm of Mrs. Brown's Nyndicate,
and a report on the working of this farm was subnuitted to the
Director of Agriculture. Punjab. ‘

At the request of the Director of Agriculture, Punjab, I
visited Lahore on 24th December, 1924, to discuss with him the
cattle-breeding policy to be adopted in the Punjab, and as an
outcome of this conference a note on the development of cattle-
breeding in the Punjab was furnished. T gave a public lecture
llustrated by cinema films during Baby Week in Delhi,

Kashmir State. The Chief Secretary to His Highness
(reneral Raja Sir Hart Singh. K.CLE.L of Kashmir was in
correspondence with this office in connection with securing
first class cows for the State dairy. )

IV. ADVICE GIVEN TO THE GENERAL PUsLIc 1N INpu,

Messrs. Ao and M. Wazir Al & Co. Army Contractors,
were advised as to the best type of cattle for their Regimental
Datry at Secunderabad, and this firm was also furnished with
echnical advice regarding the manufacture and sale of dairy
produce, and sale rates to be charged by vhem for their dairy
produce at Secunderabad.

At the request of the Zamindar of Kangundt (North Areot),
‘his estate was inspected by the Senior Superintendent of
this department in order to advise him regarding the introdue-
tion of dairving and cattle-breeding on his estate, and as a
result of this visit and subsequent conference with this Zamm.
dar at Bangalore two complete schemes, one for a dairy farm
for the supply of nutk to Madras, and the other for starting s
forest cattle-breeding furm, were supplied.

< inaddition to the foregoing, specific advice and informa-
tion op dairying and cattle-breeding matters was supplied to
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firms,.public bodies and private individuals at Bombay, Kaira,
Vizagapatam, Shikarpur, Lalore, Ferozepur, Bangalore,
Madras, Nasik, Bharatpur, Meerut,  Wellington, Ajmer,
Caleutta, Mussoorie, Darjeeling. Agra, Thackady, Taran Taran,
(olombo, Murree, Rangoon, Gwalior, Dellii, ete,

V. INFURMATION GIVEN T0 Persons or Governsests Ovt-
SIDE OF INDIA

Mr. J. Rangel, LY. Cia. Mexico. was advised as to the
best Zebu cattle suitable for lnportation to Mexico.

Jhe International Agricultural  histitute at Rome was
supplied with a note descriptive of the present position of the
dairy industry in Indiaand of the work done by the Government
of India in connection with 15 development.

A note on the peneral and owtstanding characteristics of
Zebu cattle was supplied to the Manager. Guvernment Farms,
Bues, Camervons.

Certain information regarding the Seindi cows asked for hv
My B L. Russell of Abvssinia was supphied. ’

The Director of Animal-Breeding Section of the Agricultural
Department of Mexico was supplied with w copy of the paper
on the importance of developing the dulry indvstey in India
submitted to the International Dairy Congress. Waslington,
m 1923.

At the request of the Constlate-Gencral for Sjam, Calentta
arrapgements were made far the purchase and shipment of two
Harians cows and one bull to Sam.

At the request of the Director of Agriculture. Madras,
the services of a trained and experinced dairy manager were
secured for the Director of Aarivultare, Sarawak. and arrange-
ments have been made for the shipment of six Scndr cows and
one bull to Sarawak.

VI. GENERAL
Fight cross-bred galves were apphied from Bangalore to
the Tmperin] Veterinary Resoarch Tnstitute at Muktesar, als,
favilities “were provided fer M. V. Krishnawmurthi onder
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training for the Imperial Veterinary Service) to visit the
Bangalore Institute in connection with his study-tour,

At the request of the Agricultural Adviser to the Govern:
ment of India, & schenme for equipping the Bangalore Institute
for teaching butter-making on a factery seale was submitted.

A note outhining the dicections i which this Section could
be developed was submitted to the Agricultural Adviser.

Photographs depicting the activities of the three farms under
the control of this Bection were supplied to the Agricultural
Adviser for the use of the High Conunissioner for India, London.

At the request of the Agncultural Adviser, T visited Pusa
on 3rd March, 1925, and discussed with him ‘md the Tmperial
Agricalturist the fature eattle-breeding policy to be followed
on the farm attached to that Institute and the steps to be
taken to merease the receipts from the sale of milk. As a
result of this conferenve, complete specitications of o milk
steriizing plant. to enable the Pusa farm 1o sell their milk
in Caleutta. were sent to the Imperial Aurieulturist.

During the vear under review photographs of the principal
breeds of cattle in India were collected for the preparatiom of
lantern slides {or educational work, and the following were
supplied with & copy of most of theae slides :

Professor of Agriculture, Pouna,

. . Lyallpur.
o .- Cawnpore,
Deputy Director of Agrivulture. \Luulal.n
o " Cattle-Breeding, Nagpur.

Live-stock Expert to the Government of Mysore,

I visited Delliion Yoth Novermber, 1924, and there discussed
with the Hon'ble Member and the Recretary. Edueation.
Health and Liands Department, and the Agricultural Adviser
the agenda of the  propesed Agricultural Conference  and
Cattle Conference to be held at Dellu.

At the request of the Secretary, Education, Health and
Lands Department, [ visited Anand on 27th November, 1921,
and there had the privilege of ~4]mwiug Nir 13, Nurastinha Sarmo
the buildings, plant and lands in possession of ths. nuht wy
dau) factory at that station.
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'\"'II. KarNag, Bascatonk axo Wrrnvorox Parws,

Ramal. The developient of this farm as 4 centre for
cattle-breeding research work procecded with some degree of
rapidity in the year under review, 1), accordance with the
accepted poliey as recommended by the Board of Agriculture
at Bangalore in 1924, the fowndation stock of g herd of Hariana
(“dllbl Hissar) cattle were procured ))Mtl\ w transfer of 2
bulls, 8 cows wnd 8 heifers wnd voung hulls huu the Harlana
berd of the Military Duirv Farm. (a\\upu](* and partle by
purchuse of 24 specially selertud cows of this tvpe in uhtal\j.
The existing Thar-Parkar bherd wis inveased duriy g the vear
by ¢he Puuh.m' of 14 cowend 2 Tmlls gy Nl }mth lierds are
lhn\nw well in Karual sl Should i conese of Une prove
the feasibality uf combiving Wt elisa draugdt and nalk -niving
qualities in one and the some hreed. For the present all the
calves from the two Lerds are Leing vered, and colistgenth
ut the end of the vear under veview 1t Gerd st this Turm bad
inereased 1o a total of 235 As the slze of these herds will
continie to merease, it follows tat 1he farm will Tequire to
mereage the ares under todder vrops vear T vear at the ex.
pense of the area devoted to money crops. The general health
of the swu\ atl Rarnal was pood throughout the vear. bar the
farm (rnpa suffered badly trow tlonds 1 Septenther and Octo-
ber which devastated the whole countrvside in that part of
the world.  The danwge done was estmated w0 be about
Rs. 13,000, The students taiang the Dairy Diplonia course ug
Pangalore spent three wenths at Nomal and wete during
that tme  given  specitic mstvmetion 5 erop enlnvation,
general farm management. stoce padging, cattle yeanng and
milh sterilizativn, The we post gradiate stwdents whe had
been at Bangalore from tie begionng of 1824 spent a few
weeks at the farm studving prinopally the speaa methed
of uutk sterilization i use there.

Considersble trouble was expericnend during the year
producing sterilized milk which woald heep tor an indefinite
pertod ; with a view to assist The Dissagenent i tis connecion
the Assistamt Agrieultural Bavteriolegist from iss spent o
week at the farm and gave valwible ady e and assistandoe
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The Superintendent of the farm has now, however, overcome
all the difticulties connected with this problem and is having
no further trouble. Until these difliculties were completely
overcome it was impossible to push the sale of our sterilized
milk in Caleutta and Bombay, but this is now being done with
encouraging results.

All the cattle which were of suitable age and in suitable
condition were inoculated by an oflicer of the Imperial Vete-
rinary Research Institute against rinderpest by the serum
simultaneous method during the vear.

During the yvear a boiler shed to accommodate the two steam
boilers on the farm was erected. and the refrigerating and <old
storage plant on the farm was over-hauled and put into thorough
working order. and generally all the buildings and machinery
on the farm Lhave been kept in thorough repair.

Mr. FoJo Gossip was i charge of the farm throughout the
vear and n addition to lis executive duties did valuable and
arduous work in teaching the students who attended the farm
from time to time.

The folloving appendices (I V1) pertaining to the work of
Karnal farm are attached @~ -

{1) Recempt and expenditure statements.
(2) Statenment of outturn of grain and fodder, ete.

(3) Produce statement.

{(4) Dispesal of produce.

(3) Hend statisties.

(6) Statement showing vield of all cows which completed

their lactation periond during the period  ander
report.

Bangalore. From the commercial point of view this farm
suffered heavily during the vear. Two severe onthreaks of
foot-and-mouth disease hroke out amongst the stock, and 1t
way discovered towards the end of the vear that Johne’s
disease was taking heavy toll of the herd. The cattle were
carefully nursed through the two attacks of foot-and-mouth
discase without casualties by the farm Superintendent and
his staff, bt the Toss in milk vield alone owing to these two
sattacks cannot be estimated at less than Rs. 10,000,
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The Director of the Iniperial Institute of Veterinary Kesearch
at Muktesar very kindly deputed a special officer to investi-
gate the question of Johne's disease.  This officer wag in atten-
dance at the Bangalore and Wellington farms for four months
of the year, and although bis final tests have not yet heen
completed it is evident that this deadly disease is prevalent
in the herd. The advice of the Director of the Imperial
Institute of Veterinary Kesearch will be carefully followed as
to the best means of cradicating it. - During the year seven
animals actually died of suspected or ascertained Johne's
disease, the book value of which was Rs. 2,195, Then again
the dairy was badly It commercially by o considerable reduc-
tion in the mlitary demand for pew milk,

The fullest possible use has Leen made of the farm as
& training centre throughout the yer  In February 1925
Government  sanctioned  the construction of an additional
hostel with dining room, vovk houses and bath rooms at a
cost of Rs. 10,000, These buildings Lave just heen completed
and are now veeupled by the diploma students,

The Institute co-operated during the year with the Physio-
logical Chemist to Government hy lending calves and full grown
cows for digestion, feeding, aral muli production experiments.

The \'I'L)n;~lu‘c'('1llllg poliey ol the mihtary dary farus regard-
ing the greater part of the herd was contzaed dwing the year,
but the pure bred Scudt herd and e swall herd of Murra
buffaloes are being developed on pure fnes.

As the returns of the farm in the appendices show, both
herds have doue well and all suitable animals were invculated
by the serum simultanecus method for protection againab
rinderpest by an otlicer of the [upensl Lnstitute of Vctcrmury
Research, Muktesar.  Tiie farm continues to sufier financially
from shortage of fodder producing land, but i this connec-
tion the Madras Government lave very kindly consented to
graze certain of the farm young stock at ther cattle farm at
Hosur.  Unfortunately, it has been impossible te take advant-
age of this offer durir;g the vear owing to the fact that i.t was
1ot known definitely which animals were free of dobine’s disease *
and which were infected. As suen as the tests now beiug

H
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carried out by the Imperial Institute of Veterinary Research
are completed, it is hoped to send some of the older of the
young stock for grazing to the Hosur Cattle Farm of the Madras
Agricultural Department for part of the year, and the thanks
of this department are due to the Director of Agriculture,
Madras, and to the Deputy Director of Agriculture (Live-
stock), for their readiness to assist us in this direction. All
demands from military units, hospitals and institutions, were
met during the vear, and the military sanitary ofticers visited
the dairy regularly and their recommendations have been at
all times carried out.

During the vear, the farm purchased 24 Scindi cows ‘and
3 Avrshire bulls, and during the same period 23 cows, 1 huffalo,
I3 male young stock, 45 cow heifers and 3 bullocks were sold.

rom the return herewith (Appendix XIII) it will he seen
that fair prices were received for all fit animals sold, the actual
figures realized being considerably greater than the hook
value of the animals at time of sale.  The huildings and plant
at the farm were kept in thorough repair throughout the
vear. An insulated cheese ripening room with air lock cow-
plete with brine drums and connections was sanctioned by
Government and completed during the year. Steel vow shed
fittings, in order to bring one of the existing cow sheds into
line with modern practice and to illustrate to those being
instructed at the dairy how a modern byre should be equipped.
were purchased, and worn out and obsolete plant and uten-
sils have been replaced where necessary. The policy of the
inatitution as regards efficiency is to keep abreast of the times
n 80 far a8 financial considerations permit.

Mr. F. E. Traynor was in charge of the Institute through-
out the year, and, in addition to his executive duties ss {arm
manager, he did much valuable work in instructing students.
Mr. 5. Cox was Assistant Superintendent for part of the
year and also tovk part in the teaching work under Mr.
Traynor’s direction. The following appendices (VI XHII)
pertaining to Bangalore farm are attached :

(1) Receipts and expenditure statement.

(2) Statement of outturn of grain and fodder, ete.
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. (3) Produce statement.
(4) Disposal of produce,
(5) Herd statistics,
(6) Statement showiny vield of all cowsand bufisloes
which completed their lactation period  during
the period under report.
(7) Statement of antmals sold during the year.
Wellinglon.  'This farm has also been badly affected finan-
cially during the year by the prevalence of Johne's disease
and contagious abortion in the herd. Al the cattle have been
tef;bed for Johne's disease by an officer of the ] mperial Institute
of Veterinary Research and all rewctors strictly segregated in
accordance with the recommendations of the Director of the
Imperial Institute of Veterinary Reseurch under whose direction
the herd is being treated by the vaccination method for the
elimination of contagious abortion. It will, it is hoped, e
possible to stamp out these diseuses w the course of a few
years. ‘The Superintendent of the dairv estimates that the
actual loss to the dairy during the vear owing to deaths and
loss in milk ylelds from these two diseases s not less than
Rs. 5,926,  All suitable animals were I the course of the vear
wnder review tnovudated by the serum sunaltaneous methed for
protection against rinderpest. This work was done by an officer
of the Imperial Institute of Vetermary Research. Muktesar.

During the vear. the farm las wet all demands from the
vatious military units and mstitutions 1 Wellington and the
dairy has been regularly vistted by the miltary sanitary
officers.  Mr. 8. Cox was i charge of the farm frow Tt Apeil to
16th October when Mr. AL Lanth took over vlarge on return
from leave. Mr. Laml remained o charge from that date
until the end of the vear.

The following appendices (NIV XN pertanung to the
work of the Wellington farm are attached:

{1} Receipts and expenditure statement,

(3) Statement of outturn of urar and {odder.

(3) Produce statement.

(4) Disposal of produce.

(5) Herd statistics.
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(6) Statement showing yield of all cows which ‘com-

pleted their lactation period during the period under
report.

(7) Statement of animals sold during the year.

Although this report in regard to its general application
deals with the year ending 30th June, 1925, it should be pointed
out that the figures given in the appendices of all farms and
referred to in the body of the report dealing with individual
farms cover the period of the financial vear ending 31st March,
1925. In these appendices will be found complete details con-
cerning the working of each farm. .

At the time of writing, the accounts of none of the farms
have been audited by the audit department, and as it is likely
that the audit will not be completed for some considerable time
the audited trading accounts cannot be submitted with this
report. These, however, will be submitted to Government
as soon as they are certified by the Audit Department.

This department is under a very special obligation to
the Director of the [mperial Institute of Veterinary Research,
Muktesar, for the great help he has given and continues to
give in connection with the detection. prevention and elimina-
tion of disease from all the three farm herds. Mr. #dwards’
able advice and continued practical assistance s greaily ap-
preciated and has heen of the greatest benefit to the farms.



APPENDIX 1.

Statement showing receipts and cxpevditure of the Imperial Catt'e
Breeding Farm. Karnal (Pitnjal), for the year 1924-23,
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APPEN

Statement showing receipts and expenditure of the Imperial

Toral. Recrpers

Heads of receipts

Cash Book Debit
Rs. A r Re. a  r.
Dairy produce.
On credit . . . . . . . 5033 0 v 93 v U

,» cagh . . . . . . . . 2883 0 0

.o OOuUpons . . . . . . - .

Totas . 7916 v o0 9 0o

Capital receipla,
Lands . . . . . . . . -
Buildings
Live-stock, dairy . .

Live-stock, draught

. 1) o 0
Plant and machinery . . . . . . U] 400 0 0
X I P
Torat. . ORI Lim O 0
Miscellaneous receipde
Sales «f skins . . . . . 31 0 0

Grair and {fodder 44,8 0 0 4560 0 0

Other mincellaneous receipts . . . . e 0w 142 0 v

Toran L Bawm 0 0 G180 0 U

Guaxn Toral L] 6LE3 0 0 7342 v O

Cogmrsieb Torat . els 00U
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DIX I

(Cuttle Breeding Farm. Karnal ( Punjab). fur the year 1924-25

Torsn Exeesprrexe

_—

Headds of expeenditiupe

Cash ok Debit
————
I A0 F Bs. aop
Nupplves and Serofies
Lands, sinprovements to lands al (RO ITIRE . S TR I RTIT
Plant, mashineey anl implenents . . : TR N IR TRIRPAN
l’u:rhusv uf lairy cattle . . . S e a0y RIS
Parchias of dairy catthe anebuding repbac ment of ..
cagualties,
Tora B LS R TR T S DOt T TR TR
Receriae vteipn
Foed of dairy cattle . . O 2400 0
Vlierngal anel other manufy Cann s sundps " 321 v o
Prodie tion of seam and fodd, s 0 T
Fael, light, sat-pand s Danegs ot pos " [LINY}
Workghen " o0
Minbial ot s . N3 0w
Froszht on ot ns . o 1 0 o
Jent and repaes of bovidione e . . 0 -
Pur v f fapy gpedooe ) N . IATRTE
. tota . ISR T AP A T
DR S
|
Migeelancus and rfand of L. L ons . . P B S RIS
[ AT
Pay of offi cre X . , PRI RETT 2N 0u
o other eatablbehinent . . . il o .
Laeavs aalary . :
Feras N AL S 218 0w
Abazance—T 4 anim b e
T A of (a) Gazrattad oMicers . . Tl e g
(" Non gazethd ofhoers, ot . . (BN
Tora . AR I UNT
Grave Torat B U PR O B (U A L

Covernr e o LI254S 0’("
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APPENDIX VI

Yield of cows which have completed a lactation

period during 1924-25 at

Karnal,
| Quantity ot § ,
N l milk given No. of days )
No. of Breed Age , during required for | REMARKS
animal | lactation lactation
|
'i Ib,
i
1 Thar Patkar . | Unknown i 1,360 90
2 Do, Do, | 1,328 L%}
3 Do, Do, . 952 188
4 Do, Do, L 764 159
5 Do. Do, . 441 127
6 Dao. Do, . 338 116
7 Do, Da, .. 1,796 191
8 Duo. Do, - 1,023 138
9 Do. Do, . 1,836 101
i Dn. Do, . 2,700 221
11 Do, Do. . 1,560 2304
12 Do, Do, . 14016 183
13 Do, Do, . 972 157
14 Do, | . 387 104
15 Do, Do, . 1,426 158
16 Do, Do, . 1,451 Frad
7 Do, D, s 1,066 174
13 Do, Do . 1419 185
19 Do, D . 1,195 159 g
20 Po. Do, . R 181
21 Do. Do. . 3,273 228
22 Da, Do, . 870 133
23 Do, Do, . 43 120 | Calf dind in
1 teain.
24 Do, Do, . 1,314 158
25 Do, Do, . 2,102 244
25 Do, Do, . 737 130
27 Deo. Do. . M2 157
24 Do, Do. . 1,372 184
29 Do, Do. . 684 127
30 Do, Da. . 1,082 198
3 Do, Da. . 3.832 I8
32 Do. Do, . 3,333 Is3
13 Do, Do. . 244 241
33 Do. Do. . 908 k1]
36 Do. Do, . 3,002 154
37 Do, Do . 1,362 298
338 Da. Do. . 1,260 172
39 Do. Do. . 5A) 137 | Calfddind 2 days
aftor ealving.
4 Da. Do . 1,426 fly
41 D Do, . 1,552 102
42 o, Do, . 1,974 1
13 D, D, . 1,0 202
$4 Da, b, . 1574 2
45 Do, 1), . 2554 KL}
44 . [, . 482 209
17 Dn. Do, . 1074 67
43 Do. Doy, . 1,347 184
¥ Do, Do, . 1,417 101
1] Do, Do. . 1,204 192
. i
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Yield of cows which have completed a lactation period during 1924-25 o
Karnal-concld.

:“:' of Breed

anima)
Al Thar-Parkar |
52 ba,
53 Do,
a4 Do,
55, Do,
56 IR
57 Do,
58 Do
59 D,
[rt) D,
i b,
64 D,
(1 D,
6 D
i) D,
[ Na,

|

Age

Quantity of
milk given
during
lactation

No. of days
required for
lactation

REMARKS

Unkn wn
I
Do,
D,
D,
D,
1,
e

e
1o,
P
Do
Do,
(RS
1,
Ih.
e

Ih.

108G
9
248

Noree by Noovattle wore sl durs s the pered o
2y The v dds wvon st st e 1
Were purc dasedon nalk,

cont part lactation ae the snimals
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APPEN
Statement showing recespts and expenditure under different budget heads of
or
ToraL REcrirrs
Heads of receipte
Cash Book Debit
Rs. a ® Re, a. r
Dairy produce.
On credit . .. . . . . .1 93895 211 723610 3
. cash . . . . . . . . 5316 5 0
,» toupons . . . . . . . ] 3218212 0
ToraL L 1130304 3 11 7,236 10 3

Capital receiple.
Lands and Buildings . . . . . . . 1,80 ¢ 1
Live-stock, dairy . . . . . . . 3452 0 2| 7705 4 6
Live-stock, draught . . . . . . “4 20

Plant and machinery . . . . . . i 960 0 O

ToraL . 3496 2 2 20466 9 &
Miscellaneons receipla.
Sale of skins . . .
Girain and fodder . . . . . . . B2 | 283 5 11
Other miscellaneous receipts . . . . . 2745 1 6] THIB 13 O
Fees from students . . . . . . 2685 0 0 15 0 0

ToraL . 5485 3 6| 79® 3 4

Graxp ToraL , 140375 9 7| 350825 T O

Coustnzp Torar . {178,000 0 7
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DIX V.

u?

the Imperml Institute of Animal Husbandry and Dairying, Bangalore,

1924-25.

Heads of expenditure

ToraL ExpENDITONE

Cash Book Debit
Rs. 4. n Rs. & p
Supplies and Services.
Lands, buildings and accessories . . L 11,749 211
Plant and machinery . . . %212 6 ..
Purchase of dairy cattle . .| 19958 7 3] 2450 0 0
Purchase of draught cattle . .- ..
Torar or r.u’,uL ITEMS 32200 6 8] 2450 0 O
.
Rent and repairs to huildings . , . 1.323 H 7 ..
Repaind to plant and machinery . 1.926 9 217 5 0
Feed of dairy cattle . 42,655 12 0 8074 7 1
Hire of eattle and purchase nf dmr\ pruduce . 44939 12 6 89 3 0
lce, salt and acid . . . . . . 1077 4 0 .-
Cultivation charges . . . . 1 5 0 .
Fuel, water and miscellancous stores . L] 9,539 6 3 1912 8
Freight on stores . . . . . . 1,171 9 © 15012 0
ToTAL OF REVENTE ITEMS L 102543 5 1) 0,330 T 10
Conlingeneica.
Miscellanceus c)x}\rgm and refund of deposits . 6980 8 7 83720
Eslablishment,
Pay of officers . . . . .1 804 8 0 .
Pm of other twtuhluhmcnt . . . . .| 2538115 ¢ .
ToraL oF FSTARLISEMEXT . | 34306 7 O .
. Allowances—T. A. and molor eycle.
T. A. of (a) Gazetted officers . . . . 80 0 0 .
(b) Non-gazetted officers . . . 497 0 6 .
ToraL or T, A. AND OTHER ALLOWANCEs . | 1367 0 6 .
Grawp Torar . |1,77.607 12 10 12,217 910
1,60015 6 8 . ’

Coxntyep Torar
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APPEXNDIX VIIL

Details of ontturn of fodder from Farm lunds at Bangalore and
Bosmern pualli 192 4-25.

. - Gutturn in
Where grown Deseription of fodder b
( titeen joear | . . . 05,400
Uriss . . . a0
! W Rhodes erass . . 12w
Banzalore -~
| W Liainea grass . . 265,260
licerne . . . REEIEN
'
by jowr . . . 2N, 00
fGren . 1,401,345
Trora -
[ BRL N . Is,640
LA
Bommanpalli | . Hiv . . . . MEEALLY
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Yield of all cows and buffalocs which cantpleted o lactation pesind durony

192025 at Btlltgt([nre‘.

Quantity of
milk given

Nooof days

|
No. of Cow Breed Age i required for
dunng
lav lavtation

! actation
i
I

‘ Ib.

{ Ay, Hiwar T
1 Ay, Sahiwal n
t Ay Semda 4!
; i
t Ay, Hanei S
Ay Hisaar s
1, | (TR
£ Ay, Saliwal T
1 Av. Hansy LI
{ Ay San K
o, ~

A Hilar o
Ay, Satawal
Ay, Rk
T
£,
I Ay, iear
P
P Ay Hans
P
RN
HEISRI T
I .
MRS AT
P Ay Reamh
P Ay e
H
i

Ay Husar

LB A Soneh
(RIS .

HoB Ay Sibswod

H. B Av, Soinds

Ho BN Se e 1

H. B Av. Hiecur

H.o B Sk
.

H. B. Ay, Satuwa] |
OB A e

Fres.
foB A L Haow
H.BoAv. Sahiwal
B Ay, Thrbarhar
H. Av. Sahiwal
H.o B 5. Sands

b,
H. B Ay, Sahewal |
o0 Av. 2

o

(1

I

o, .
HOBL v, Satiwal

H. B. Ay Soind:

PR R

Z .~

T s

P A A N

0% A/
S84
N IS
3,265

S
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APPENDIX Xil camtd,

19225 at Bawgalosr rontd,

123

“lrd a laetation period during

No. of Cow

Breed

!

I

Quantity of
milk given

No. of days

! Age during required for
i factation lactation
ih,
2634 B AV Sindi 3 362
i3 fhe, 1 7 292
%94 D, . 5o 405
4 LB Ay, Saliwal . JUI 327
H . 236
H. 10 262
242 i . 4 196
: . 1 509
08 H. N 235
H . Neindy s 264
13T . 3 303
v H fawal | [N 243
344 H.OB. AV Sowh 12 334
o5 Do . 303
S0, | HB Av Hand . 271
ais HO B Ay, Xondi T 250
308 T 3 328
A D N 169
77A The. ~ 267
100A Do s 266
w4 P, 7 3
847 Do, s 264
15848 [ . 5 348
A [0 b . ! 291
N5 ||,\‘ ~ 30‘
PER ‘D, . 315
9720 LB A Salivd - 255
896 | LB Ay Sow, : : S
s ’ :: . 5 BR
52 I 1 22 ¥
1A Do . “ o a1
445 HOB Ay, Sabiwal I 3l B4
16 LR AV Seinds g 1081 L
Q“}]‘l’\““y T\f Xo. of days
. . milk give equir g fo
No. of Bufi- Reoe Aue during hﬂ?;;mﬁ ’
alo, factation
I
5 1 64035
‘.: .\h;:‘r..«lx . 10 5049
4 . 1
1 P, 1
3 D, l
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APPENDIX X1I—concld. .

Yicld of all cows and buffaloes which completed a lactation period during
1924-25 at Bungalere- coneld.

1 ity
- Quantity of} o of days
No. of Cow Breed Age | niurl;ng requised for
E lactation Iactation
- i
| b,
1
n Scindi | 8 5508 38
16 Do. Lo 4,208 294
899 1 T I X 0 #04

3 Do. . . . . o 9 3,733 284
2 De. [ 9 3,537 20
12 De. . . . . . 0, 220 ‘268
14 Do. . . . . oW 3 250
] Do. . . . . i 101 290 22¢
T Do, Poos 280 208
9 Do. L 2 224
18 Do, . R . . L 10 L ,203 184
6 Do. . . . . .. o 2nw 218
1 Do. . . . . . 8 2,081 182
3 Do. . . .. . 1 1,673 206
1 Do . . . . .1 W 1.93) ., 173
15 Do. . . . . .t RO 163
7 Do. . . w1k 175
16 Do, . . . . . v 1,804 164
B i Do . . . . W 41 347
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APPENDIX XTI,

12

Andmnds sold from Bangdore during 192425 other than by auction sales.

No. Breed i Book value | Value realized
ey el heifooe R .
445 HoB.Cow ., j. 4] 570 1::?6
2840 Do, . . a 275 %3
370 1B Heifer 2 509
3824 Ho B Ay, Scindn 150 150
03 1o, . o 110
3404 § Ay, Hissar. ! 260) 250
330A 13 Ay, Seindi : 104) 160
351A 13 Ay, Sahiwal 130 175
353 i \\ Seindi 25 250
365 i Holtein tross FH 150
367 F Ay, Holstein Seind 160) 180
364 i Enzlish . . 24y 200
376 ] Holstein Ay, Sahiwal | 160 210
383 § Hobstein Ay, Hansi 120 160
384 T Ay, Nibiwal . 110 10
N5 g Av. Hiwsar. ’ 100 140
387 § Holstein Ay, Sahiwal | 110 130
100 Ay, lissar. 110 150
391 7 Ay, Sahiwal 120 150
REH § Holstein Ay, Xindi 120 150
403 3 13, 1ex 140
404 A Seindi 100 130
405 i Holvtam Ay, Neind 1) 150
5100 § Ay, Sandi . 30 75
2254 i Holstein Ay, Hisvar 100
K260 1 Av. Hans . &0
5200 Ay, Thar-barhar . 70
8%l HoOB & U B i 130
343 ¢ Da . . 1o 135
101 H. B, & B Ay, Sahinal 110 ! 140
402 . 1%, <]l | 120
407 H. B & H.B Ay, Nein i LT 125
403 1., o 140
N H B &1 8B Ay, Nahiwal 10 H 100
541 Seindi . ) 100
512 Do i 100
.23} I, 160
545 e, 1o
Torat 7,803
Mai - alir
als § Ay Reindi o0
519 b, 100
522 ba. . 100
824 i Holstemn Ay, Hissar 1‘)‘:
530 1 Ay. Sahiwal . a4
331 § Holstein Ay. Hissar a4
133 § Holstein Av. Hansy 5;
539 | Seidi . 2
542 Do. a2
548 Do. . 52
551 § Ay Sahiwal &
352 $ Ay, Scindu oe
8,715

GRAND TOTL
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APPEN

Statement shawing receipts and eependiture wnder different budget heads of

fnr

Heads of reveipts

Dairy produce.
On oredit
., cash . . N

., coupons .

Torar
Capital reeeipts.
Lands .
Buildings
Live-stock
Plant, machinery and implements .
Torar
Miseallansoos receipts,
Sale of «kins
Grain and faddee |
Other miscellanrous receipts .
Hense pont
Totan

Giravp Torat

Coverern Totat,

Totat ReckipTs

4
| Cush [ Bouk Debit
§ i
s |
1
Rs. s r. ! Rs ap
I
52,489 4 0 840 9 0
6712 1 9
17,445 0 0
THedn 5 0 sS40 0 0

i

2068 [4 10 K21 a
L1738 8 K AL

26 10 3

3529 1 7| 164 120
I
|
Darasa T4 4em 120
. v -
!

M4 T 4
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17
DIX X1V,
the Linperial Lustitute of Juwimal ffas duilry i elli
e iy wnd Duirying. § ellington,
| Totar Exrexprrerg
{
———
Heads of expendiure l
Cashy Baok Debit

R Bs. ap

Supplies and Servivga, B s e

Lmd{a. impravements to lands Yuilding and accee 2322 12
soTies.

3
ety g3
Pant, machinery and iuplepents

A i . . . . R G264y
l’urrhmr.uf duiry eatthe including teplarient INT N 0oy “,,: O :,
casualtiey . )

U
Toran oy v antran 1rrus . ERT RS
Rentand repairs to buiddiges ouding taxis . A0 os
Repairs to plant and bimery . . . . 3
Feed of dairy cattle . . . RN TIRN
Hire of eattle and purchiae of dairy preduce L 2oy
Chemicale and ther nanufactunn: . | . 1
Production of wrain and fodder, caltivitn chat e Tt
Fuel, light, watee and miscellatons svne . EE
Workshops . . . . , . L ..
Medical stiges | . . . . . L 12
Freight on stores . . . . . . 157
.
»

Totar av mavenos nws L sy

Miseellaneous charges (refusds £ spnenddepieits L1275 6 B8 15 4
excepted)

Falaldishms s,

Pay of uffivers | . . R . . RN
Pav of ather extallishment . R Lo 2o

Tora or Estaisnnst e oo
[P S U
Allowances—F. A, and wotes el 40, .
c !
T. A. and motor evele allowanees, ofvers ard vatale BRI (U 45 0

Kahment,

010
Y e Tad
Covpvie Tora o BRI 4

tray Torw R
[
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APPENDIX XIX, ‘

Yields of cows which completed a lactation perivd during 1924-25 at
Wellington,

- Quantity of } i of days
No. of Breed Age | milkgiven b iced for REMARKS
Cow dunl_lg lactation
Ractation
! -
1b.
1 | Avrshire . . 33 4,259 268 Yield cut shert by
contagious abortion,
11 Da. . . Ay 3612 2
111 Do, . . 3 ENUA 190 Cut xliort by contagi.
vus alvrtien,
112 | Fersey Ay, Scindi 3 231
31 Ay.Hanst . . 14 259
13 e, . . 13 241
s30 Do. . . B 250
057 I, . . 63 {28
110 Do. . . 19 197
113 Do. . . 7 20
497 D, . . 9 HIN
T Di, . . 3 RN
B | Do, 7 132 Yoold vut shert By oo
tasious abertion,
851 Do. . . 7} 15734 153 Yild  of  aloren
perivad.
837 Do, . . h 3,082 i~
o924 f Ay, Hanst . [ $,740 el
945 Do . . [ A 204
4] Ay, Sandt Y BRI 146 Smadb veld da te
aborticon. Provicus
yvie b9 AT b,
: Do, AT o7l T
) Do . . 14 3161 Smail yield gdue o
cottagions abortoon,
Provous sield 7,228
ib.
1t D, . . IR}
L+ D, . . 1t
23 Do, 12
24 Do 12 Thic sicld was pesult
f cntagzwa abor
Potens Nverage sl
v 4 en ch,
2 Do, 12 PRES PR Woul have  been
Fagher but cut ol ogt
Ly premature barth
27 . . . 13 I }n Promatup birth re
. forr b tooahone,
b Dn. . . 1 BI07 383
42 Do, . . ] R TR 227
11~ D . 7 1hn ton Trouble At calvirg
Casise o Joan aseld
Asera, e lactatien
4,200 1
121 Do, . . " 3412 214 Yill ent short by
o tagious abortion
Previous yiekl g,0o00
‘c ih
‘I
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183
APPENDIX XIX--condd.
Yields of cows which completed a {uctation period during 1924-25 at
Wellington  coneld.
Quantity of | . '

v - No. of days
No, of milk give . A
N Breed A | o rr-lqujff-n_i for REMARKS

lactation actation

b,

21 Ay, Sewdi [ 67 U4 Yilld  of  abortion
period  referred  to
above,

123 Do 4 [REL 132 Trouble at  calving,

. | Previous vield 5,446
“)4

1594 e, . [ 1600 221 Yield cut short by
vontagious abortion
2257 Do i 2,74 254
2554 Do, ‘ 3975 208 :
SN D, 2023 | 1wy { Only two teats vield.
§ | boing,

o6 . LI 204

N8 . Al Lol

AN o e, vy 210 Yield et short by
contagiaus abortion,

LE) Do, 7 2,025 216 Yicdd  of whertion
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APPENDIX XX.

Animals sold from Wellington during 1924-25 other than by auction sales.
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REPORT OF THE PHYSIOLOGTC AL CHEMIST.

(F. J. Warty, M¥e,

[ Cusrey,

I was in charge of the Section throughout, the year.

II. EXTENs10N axp IyprOVEMENT,

Analvtical work in the new |
1924, It was
be necessary,

aboratory commenced in July
very soon discovered that some extensior would

Two new leboratory rooms were  sanctioned
and have been constructed,  This additional space hus greatly
relieved the pressure and his also made it possible to improve
the older rooms.  The preparation room las beep transferred,
the nitrogen room has hoe, enlarged and the deving ovens have
been made into 4 Permanent fixture. thereby economizing
heat and ftilizing it further for drving racks. Analvtical work
Lis ot heen interrupted in spite of the inconvenicnces caused
by the “alterations and extension, A new Luiner has been
designed. Thix has proved itsell o success and bas greatly
relieved the situation in the matter of Leating, which 1x. how-
ever, sUll a source of some ahxiety,

HI. Lavokastory Work.

Testing of analytical wetlods. VProcedures for the storage
of fieces and for silage and unine analyvais have been studied.
The storage of fwces and preparation of composite samples for
snalysis has alsorbed a constderable amount of work. Tpe sub-
ject vis of the greatest importance in nl.l digestion oxporlmenTs.
Icvlwing aluxury and very hard to obtain o fav frm.n the tow *
other methods have heen emploved  for preserving samples
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required in ordinary routine work. The aim has also been to
devise methods of storage which will enable us to transport
samples if necessary, thus making it possible to carry out
experiments at a distance from the laboratory. The proce-
dures devised have been proved so far to e entirely effective
for determining the nitrogen content of the faces. Further
work 1s in progress. The avalvsis of silage with regard to its
nitrogen content is an extremely difficult matter when great
accuracy  i8 required, as, for instance, in nitrogen balance
experiments. A procedure which seems satisfactory has been
evolved for this work. It has stll to be more fully tested.

Analyses icconnection with feeding experonents. The follow-
ing analyses have been carried out during the past year -

Comyplete analyses- fodders : . .6l
Ditto faces . . . sY
- 15¢
Drv matter in facces . . . . . Lo
Ditto mik . . . . . 72
Ditto unLe . . . . R E X
Rt I N}
Single nitrogen determinations . . . =21
Mineral analysss fouds and faces . . . 67
Complete analyses  unne . . . . ; HH
Ineto butier . . . . |
Dttt Creamn . . . 3
Toreat B R 8 TH

IV. Ferpina EXPERIMENTS,

The work carried out during the past vear has been canfined
1o a study of the foodstaffs used in the dairy. Calves, letfers
anid cow~ inomilk were tested. A few of the observations made
d;wng the course of the experiments are worth remarking on.
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do not support this view. They emphasize differences’ in in-
dividual digestive capacity.

The work with these heifers has vielded useful information
on the digestibility and production values of the rations em-
ploved. The data are being prepared for publication.

A set of figures referring to the utilization of protemn by
calves is shown below. Six calves were given the rations
specified in the accompanving table.  Towards the end of the
feeding test a digestion experiment wuas carried out. The
following results were obtained.

[ N : P .

| z% s&: PROTEIN BN § A Z : § zg

‘ K} £3 UAX. 3 I % i 2§ 3

t %3 i@ 2 Z . #3q =
alr TeLs § H P ez =g
No. rariu 8 el 3 5 3 %
‘ 20 7% ;7 % £ 2 gi FE
- R ] E Ex £ : =
i £4a . :A 3 % ] T a g g s
: CEAN I S ST A S

i S50 =g < I & 7~ A K

Ib | »

) o e 2o 1t I SO T B B SR WA
K E thit o 1s i B R AN Hy
s Bran folneas It 07 ke ey N 1500 J R S0l Tis G

airt Lay .
{ 1214 2T 1:3 T 1i-4% i NERE) 1 e
9 take bran Gennaas 2o osu U wis S MU [ 3 SRR IR C I

Qra-8 alt Day )
[} 2 iy P i - i hh 19 H

It should be mentioned that these calves wene a very poct
lot when put under experiment. Thev were widersifed d
underfed.  The fuur last recovered their vigour, "the tirst two
did not. The ration given to these two animals is not suitable

- for young calves certainly, but these calves were six manths
old. We have to consider in what respect the ration was inade-
quate. The data =liow that these calves are capable of digest-
ing large amownts of protein. There is no lavk of digestive
capacity, but there is evidently some serious fault in the ntin
zation of the digested material, for whereas the calves on o
bran ration utilized 8% per cent. of the available nitrogen
for flesh formation. the calves receiving cake utilized only 1o
pet cent.

It &5 noteworthy that the esMmated net energy of the food
available tor growth bears no relation to the observed rate of
growth, and for the preent it is Ly no means certain that
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Armsby’s net energy values can be applied to the rations used
for these calves. There may have heey, o shortage of energy.
The experiment was repeated with two other successive lots
of calves and similar results were obtained in each trial,

The call experiments are being continued.  Some interest-
ing results huve been obtuined in an experiment designed to
determine the food cost of milk production with cross-hred
COWS, '”H‘ data ]»rm'urwl ~how thut per p(,mld of milk our
cows uxed the same amount of total puirients as Haecker's
cows in America,  This ‘~:;Ti~fzx4-ft|r')' result m ,l,ite of somewhat
indigestible roughage wav be due to the Ligher protein content
of tur ration. Comypred wirh Feldes net energy standard, our
cows required slightly more net energy per poind of milk.

Haecker's and Eckles” tirures here referred to as well as our
figures wsed for this conmri-on are based on computed digest-
ible mutrient<. cethey Lave heen calidated from the ordinary
digestion coeflicient They donot take into account the
fact that the actual digestion attained by s heavily fed cow falls
helow this theoretical bvel,

Digestion experiments were carried out to determine the
loas of potential food an account of heavy feeding. Tt was
found that onr cows digesed some ingredients more completely
and other ingredients Yess completely than the Ameriean eows,
Our lasses were on the whole less than these ~ustained by
Fekles,  The differeree may be due either o hetter digestive
eapacity or to the fact that vur cows hadnat to deal with quite
stieh o heavy ration. »

The actual nutrients and net epergy wsed by cows for mitk
production iz as Eckles has pointed anr. eidedly lower than
the computed figures referred toahove, Hehawalso oh’s'or\'eﬁ
that the actual net eneroy peauired pee pound of milk is
less than the energy content of the mitk. and that xh‘orofm‘e ‘th‘i
conception of net energy in relation to mitk production requires
fo be further investigated.  Our vosulis corraborate and
:\mp“f'\' this imlmrt:ml (‘nnx‘hhiu‘,l. . ‘ . )

' The data obtained from this experiment are heing prepared
for publication, Tn the weantine similar work on a pure
Tudian breed— the Seindi- has Teere fittated.
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V. TRAINING OF POST-GRADUATE STUDENTS.

The training of post-graduates has been contined on the
lines faid down in fast year's veport. Finphasis is laid on this
tratiing course which is one of the most important functions
of the Nutrition Section.  Five students passed through the
course last vear and two are undergoing training this yvear.

VI COLLABORATION WITH PROVINCIAL DEPARTMENTS IN WORK
0N ANDMIAL NUTRITION.
During the past vear tines of enquiry. were suggested and
detatled schemes of work pl‘v}l:n'lwl for the Madras and .‘1}'?\(1!‘(‘
Departments of Agriculture.

VIL ProcrAMME oF worH For 1925-26,

.”'{jur sohyots

L. Determination of dizestion voctiicients of mphrtant
Inihian coarse fodders and concentrates.

2. The Sm(l_\' of nitroven wetabolisim of Indim cattle amd
the determination of maimtenanee attons, Some results of
value Lave tee abtained during the past vear. '.I'ho.w witl
Le prepared for publicat’on in due comse. The experiment s

will be continued with some modilications, .

3 Study of rations for il production. An experiment
with half-hred caws as Leen completed during the past year.
The results of this work have been submitted for publication.
“A mare detailed eneuiry on the swie lines has been commenced
witlhea pure Indian breed.

4. Experiments on the nutrition of growing animals.  An
experiment with voung dairy heifers has been completed during
the past vear. The results of this work will be ready for publi-
cation ina shott time. At present experiments with calves
are in progress,

Minor subjee's.

1. A stwly of some of the chemical methode employed in
the above enquiries,
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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
a$ usual.

2. For the Diploma students a course in general science,
plant chemistry, nutrition, and dairy chemiztry is provided by
this Section. The vourse will be contined and further deve-
loped.
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were germinated inside a hot house and, at the end of a* year,
it was found that the seedlings had not grown sufficiently for
selection. The matter was accordingly dropped at the time.

In January 1924 a batch of seeds was gent to the Govern-
ment station at Anakapalle in the Northern Circars of the
Madras Presidency to see if the Saharanpur experiment could
be carried out with greater success in a locality with more
favourable climatic conditions for the germination of cane
sceds. The experiment was a fair success and, during the
vear, about 1,000 seedlings raised and grown at Anakapalle
were studied and fifteen selections made. These selections
are now being watched for their behaviour under field con-
ditions.

At the instance of the Agricultural Adviser to the Govern-
ment of India, Dr. D. Clonston, CULE, M.A., D.Se., the ques-
tion of extending the experiment to Pusa in Bihar has been
taken up. The temperature conditions at Pusa and 13 the
bulk of North India during the winter—just the time when
the seeds are ready for sowing at Coimbatore- are such that
it will be impossible to germinate them except inside a hot
house : and certain cane seeds lose vitality in a very short
period. An experiment has, therefore, been started ¢his year
by despatching to Pusa a batch of young sugarcane seedlings
instead of seeds and growing them under Bihar conditions
even in the first instance. Anv objection to the method,
on the score that the seedlings during germination are subjected
to a set of conditions different from those obtaining in the loca-
lity, would apply equally to the germination of seeds in the
locality itself inside a hot house.

It has been found that young seedlings could thus be trans-
ported all the way from Coimbatore to Pusa—a distance of
over 1,500 miles—in a fairly satisfartory manner if (1) ade-
quate provision is made against desiceation during the journey,
and (2) adequate precautions are taken in the packing to let
in air and light to the seedlings.

There # more than one country in the world similarly si-
tuated as the provinces in North India, but, =0 far as one
cauld see, the ahove experiment does not appear to have been
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tried selzewhere. Tt s possible that the experiment might
open out a new line of work in cane breeding. Tn this con-
nection, it mizht be of some interest to mention that, as early
as 1922, w hateh of hardy sugareane seeds was sent from Coim-
Datore to the United States of Aneriea, to the Bureau of Plant
Industry in that country, and appears to have germinated
after the Journey. Thisis perhaps the first instance where
cane sceds have heen known to cerninate after travelling
such a long distance,

Work in the wupscrios a short eut to selection.  Adverse
weather conditions at the time prevented the planting of the
secdlings. ratsed during the previous vear, from the second
nursery to the final test plots. Because of this the seedlings
were allowed to urow in the nursery itself and rough zelections
made. chiefly, on viegur. Previous experience has shown
that the el seedlings are generally those which stand out
fromn the rest mm vicour of crowth, Ahout 1400 zelections
\\‘t'l‘l'. nede and their !'I‘t“(‘m vieaur of j_'l‘n\\‘th appears to in-
dicate that there I~ somethine in such rough selections.  There
i= plenty of vigonr o them and. if any of them show the other
destrable cliaracters as welll the statiom would have hit upon
some vepy promising seedlings with comparatively less testing
and m;mi}n.ll;ni-m.

Ttai< proposed.in futire vears, to allow more space between
plants tn the sccomd nursery to enabie selections being made
fromy this nursery it-elf mamly on vizour and. to some extent.
on sterose contents. The method of “dead-leaf analvses.”
evalved at the station as early ax 1917, would enable a rough
compartson of the seedlings to be made even \\thon thev are
immature. It is true such o method of selection would by
rather rough but there would appear to be some use t such
rongh :nul‘rv;n]\‘ ~elections. A recent writer in " Faets About
Su;.;;»r" has puivmml out that about 80 per cent. of the cane
area in Java is under seediings produced by the planters. and
their selection, it may be assumed. wonld ha.\'v llween larcely
by rough and readv metheds. A full exploitation of such
ll.\(‘thml‘s. sinmltancously with more detailed and elaborate
work, appears to be desirable.
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Disease incidence—mosate. Some acquaintance with . the
diseases to which a crop is liahle—at least the hroader aspects
of it—has a claim on the attention of the breeder. Breeding
for disease-resistance is getting to be recognized as one of the
most eflective ways of checking certain diseases. This is
particularly so in the case of the sugarcane ; cane breeding in
Java largely resulted from an attempt to fight out the “Ser-
rah” in that island. Recently the same prescription has been
advocated for fighting out the more ahstruse diseases like the
mosaic.

Though India is generally considerrd to be free from mosaie,
vet indications are not wanting to justify the opinion that
the disease might have been present in the country for some-
time past. though without being recognized as such.

Tn my last winter tour I noticed !a the variety Red Mau-
ritius. both at Samalkota and Palur in the Madras Presidency,
symptoms very similar to those of mosaic. This is the, first
time that Tcame across canes so suspicious, and both the Java
and the Hawaiian authorities have since definitely confirmed
my suspicions. Red Mauritins is one of the varieties which
is coing out in more than one place in the Madras Presidency,
and my noticing almost a hundred per cent. infectidn m thix
variety lends some support to the view that. in the past, cer-
tain introduced varietiex might have gone out through mo-
salc.

If, as is possible, the mosaic has heen in South Tndia for
some time, it i~ probable that the effects of the disease under
Indian conditions are not as disastrous as elsewhere. The
canes at the breeding station have so far shown ne disease. Tt
.35 possible that the freedom of the station from mosaic is largely
due to the fact that the bulk of the crop is grown from seed-
and mosaie is rot sald to be transmitted through seed. If
it is found that mosaic is fairly prevalent in India, it would
add one more important character to the list on which the
selections are now made.

Tt is perhaps worth mentioning in passing that myv Botany
Assistant, Mr, R. Thomas, has recently found mosaic-like blot-
chigg of leaves in two of the grasses— Cynedon dactilen avd






PLATE lv,

It vield: about 30 pier cent. more gur

Co. 205 grown witheut irrigation at the Goverament Farm, Gurdawur 1Puojab)
]
traw suzan than the leeal cnes.
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Coo 205 grew s in a rvot™s field under awamp eonditione. [t vielde in <uch conditians aleo *
about 50 per cent. more gur {raw suzar) than the local capes.
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Ludropogon pertuses. 1t is further interesting that the Gov-
ernment Entomologist at Coimbatore has recorded Aphis-
maudis—the insect said to be responsible for the transmission
of cane mosaic in other countries—on Cynodon dactylon. The
affected grass pl‘a.nts have so far refused to grow even under
favourable conditions and the nutter is being investigated.

ILI. PERFORMANCE OF COIMBATORE SEEDLINGS 1N NORTH
INDLAN FaRMS,

That the Coimbatore seedlings are found useful in Northern
India and ave spreading rapidly in almost every province
there, will be evident from a perusal of the annual reports
from the various provinces.  The re-ults of the present year
wilt be available only after this report is written, but I give
below some of the outstanding features as I was able to vather
frony my last winter tour,

The white sugar belt in Bibar, with its large concentration
of sugar factories, is the tract where the Coimbatore seedlings
have Dheen most appreciated and have spread the wureatest,
This has resulted lurgely from the propaganda work of the
Secretard, Sugar Bureau, Pusa. and his large =cale mill fests,
The two seedlings mest fuvoured ot present are Co. 210 and
Co. 243, the former conung recently mto faveur 1 less favour-
ubl}' situated lands.

The seedling Co. 213 is proving a great suecess In parts
of the Western Circle in the United Proviiees.  In the North-
West Frontier Provinee it has shown an enormous urowth,
and in Bengal it has preved superior to Tanna, till now the-
favourite of the department. . .

The seedling Co. 203—a cross between Vellal and Saccha-
s sportanewn-—is proving wsefu under @ very wide range
of conditions in the Punjab. [t 1~ only i typical chahs
(irrigated from welix. areax that this seedling 1> not favoured
on account of its late maturity. Its parteular usefulness
water-logged areas, both in the Punjab and in the Western
Circle of the United Provinces, might be considered a disco-
very of some importance during the year, The seedlingsap-
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pears to be rather remarkable in the wide range of condittons—
from barani or unirrigated lands to heavily water-logeed areas
on river borders—in which it is able to grow and prove a suc-
cess. It 1s essentially & poor man’s cane, puts up with in-
different conditions and shows all the better in bad years,

In the Government farm at Cuttack. two Coimbatore canes,
M. 2 and Co. 213, were the only ones which survived the ab-
normal drought conditions during the scaxon. They huve
been introduced near Cuttack into tracts where cane was never
grown before. Indications are not wanting that the coarser
and the hardier of the Coimbatore productions mivht have
a distinet role of usefulness in tracts less favourably situated
for cane growing.

It would seem safe to assume that Connbatore productions,
as they bewin to spread in the provincer, would material'y help
the industry, not ouly by inereasing the vields over existing
areas, but alzo by bringing under cane areas whiclt are unable
to grow the existing class of canes. The seedlings huve hrouzht
on an appreciable change in outlook in the white sugar belt of

Bihar.

IV, Marstarsive Hiavra aso Vicovr or Variermes,

The station grows year after vear a very liree nnmber
of varieties— sometimes over 3,000 plots, inclusive of the &eed-
ling varieties. A certuin amount of care is needed Loth in
keeping the plots pure and i maintaining the vizour of the
existing varieties. The experience of the other countries
is not without definite indications that the wrowing of o larae
number of varieties vlose to one another, 4~ has to he done at
Coimbatore, carries with 1t risks in the matter of diseases.
The theory has recently heen wdvaneed that sucarcane varietios,
in themselves quite healthy, might vet carrv disease to others.
Any variety which shows anvthing like a falling off in vigour
13, ~thcrefore, mereilessly tejected and frosh omportations made.
Some half a dozen years back, an experiment was made, at,
renovating the vigour of varieties, by selecting a small number
of healthy buds from clumps of undoubted vigour and health
andy Jpultiplying the stock from these. The method liad an
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appreciable effect on the succeeding crop and was therefore
applied to the varieties during the year under report,

V. MiscELLANEOUS.

During the months of April. May and June, the lands near
the existing cane-breeding station and within a radius of ten
miles were examined for the selection of g site with a view to
include work on the breeding of the thick class of cancs. The
best sites from the crop point of view were found at a distance
of about five miles hut were subsequently given up in favour
of one which, though not quite u= gwod, is much nearer, being
only a little over a mile from the present station.

There is a considerable amount of sugarcane literature
appearing in the Duteh language and the station was not able
to get into touch with it, till ubstracts of the same appeared in
English.  Sub-Assistant G V. James volunteered to study
the Duteh language and was deputed to Mo dras for a period
of fotir months to learn the languace under o missionary.  This
oficer has acquired such knowledue ax to enable him to fur-
nish a rough gist of published material. and s persevering
with a view to enlarge his acquaintance with that language
and thus,become more useful tu the station.

The visitors during the vear included Hix Excellency the
Goveryior of Madras: the Hon'ble the Minister ior Develop-
ment, Government of Madras: the Agricultursl Adviser to the
Government of India on two oveasions: the Hon'ble Member
of the Viceroy's Executive Council for Education. Health and
Lands © and Mr. C. 0. Olivier, s sugarcaue planter from thé
Argentine.  The last named gentleman visited only Coim-
hatore in South India and was so pleased with the health
and vigour of the thin seedlings at the station that ke left
behind & couple of hundred rupees for sending to Argen-
tine a few of the more promising kinds.  The seedlings were
despatched during the vear.

V1. PUBLICATIONS.

A paper entitled ** Sugarcane-breeding in India—Hybridi-
zation to testing " detailing the technigue as adopted n.the
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breeding at Coimbatore was published during the year 4n the
“Agricaltural Journal of India.”

The work of the station is beginning to attract attention
from elsewhere and a note on the technique as adopted at
Coimbatore was forwarded to more than one enquirer from
outside. An abstract of this note has been published in the
“* Hawailan Planters” Record " for January 1925.

The Proceedings of the Imperial Botanical Conference
in London, July 1924, has published in extenso a note on
sugarcane-breeding in India by the writer of this report.

VI1. PROGRAMME OF WORK FOR 1923-26.

Major.

The breeding work will be continued with the object of
improving on the seedlings already distributed in one or more
characters or to meet new denands. )

Further investigations will be undertaken to improve the
twhnique of |vrwding and to try and control arrow ferti-
lities by suitable manipulations of the enviconmental condi-
tions.

MHinor,

Stiedy of toot development i sugarcane varieties and of
the factor< influencing cane zermination will be confinued
during the vear as time hecomes available,

VI CoxcrLesios,

The vear under report marks a new epoch in the work and
activities of the station.  Started in the vear 1912, the station
has just been placed on a permanent basis after a rather ab-
normal probationary period of over & dozen vears. During
this period. while working under all the dizadvantages that
temporary station is Hable to, it has been able to achieve
results which have made an impression on more than one Pro-
vineial Departnent of Agriculture, on the ordinary cultivator
and on the shrewd business minded sugarcane planters of

Bikjr.
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[t productions have cone to be known in every provinee
it Northern  Indhia from Peshawir to Bengal and are spread-
ing rapidly in every one of thew to the advantage of all con-
cerned.  In North Bihar, the Colmbatore >eed]inlgs. by their
superior vields, have knocked the Vottom ot of the helief,
till recently held. that that provinee conld not arow i decent
elass of caness It b been said that the Coimbutore canes
“have putan entively different complexion on the problem
of sngar mannfaeture i BibarT The vesults achieved dur-
ing the compiaatively short period Lyve amply justified the
nwnties expended on the sttt and 10 to be hoped that the
sucvess achieved will enconviee Goth the Government and the
Pdistey to pat e money into such activities in the ftuge,

Though the fnnds of the station bieve come from the Central
Gavtenment even ot very neeption in the vear 1012,
vet its idebteduess to the Madias vanmm-m of .\;]‘ir\li‘
1un~.in the matter of housine wid other acemmnodation. o
allowing their tramed <taff 1o b cecanded at the <tation. and
in the peneral sempathetic attitude of swevesaive imetors
of Aurienttare, desorves to Tepocarded.
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REPORT OF THE SECRETARY. SUGAR BUREALU.

(Wy~syE Saver, B.A)

1 held charge of the office of the Secretary. Sugar Bureau,
throughout the vear. ‘The subordinate staff alro remained
unchanged, the term of the two Fieldmen wppointed in the
previous vear being further extended. The Bureaw conti-
nues on a temporary footing. its term laving been extended
up to 31t March. 1926, with the result that no definite pro-
sramme of work could be laid down extending for more than
it y('i“'.

Be<ides discharging it~ main Junction which s o collect
information relating to the sugar indutey and to make it avail
able to the public, the Bureau carried on the testing of Coun-
batore seedling vanes und did other important work on the
agricultural, commerdial and industial sides of this mdustry
briefly deseribed helow :

[, AGRICULIVRAL

A~ entioned by e imomy previous epoit, the Indian
Sugar Producers” Association p].uul at my dhlmwl Ao uf
<. 15.000 to enable me to carry on sugarcane work on a farm
of about 143 acres called the New Area at l’xsu, which the
Government of India placed wt the (li~}m~.xi of the Associa
Hou o the fiest instance for one year® with effect from 12
\},ril 1024, The Budger gramt made by the Government
ul Indis amounting to Rs 3000 was atilized for the pn-lr
mn..uﬂ experime atal work of growing amall plots of various
Connbatore ~c~ullm;.~ for purposes of testing ol tor the main-
tenance of the musenm attached to this Borean. Jeaides
thi~, an advanee of Ba 5000 was tuken from Messrs. Begg,
Sid lullun«l & Cooto grow cane for a Turther mll tial, B
B plant cane was grown on plot of Tand which formed

a
patt of the New Area, and as Mesar~ Begg, Sutherland &

® e e ebemequent o eato ol A anather dean
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are mambers of thc? Indian Sugar Producers’ Association, it was
settled.later on, with the concurrence of the parties concerned
a'nd with the appro al of the Agricultural Adviser to the
vaernment of India, to amalgamate this grant of Rs. 5,000
with th general grant of the Indian Sugar Producers’
Association.

As a result of the distribution on a large scale, to growers
in the white sngar tract, of the three improved varieties Co.
210, 213 and 214, some 1,500 acres were under these canes in
the growers’ fields during the season 1924, while over 5,000
acres have been planted this Februarv.  As mentioned by me
in My previous report, the 1923 monsoon proved a coniplete
failure with the result that the molsture in the land at the
time of planting in February, 1824, was fur from satisfactory,
In wonsequence, the cupe had to struggle hard to survive
during the hot months. and in this struggle the  local
Hemja gave out completely, while the Coimbatore canes stood
the dondittons suceessfully,  The monsoon of 1924 proved
favourable, 5418 inches of rainfall being registered against
94 inches In the previvus vear, and in the district where Coim-
batore canes have been chiefly distributed the factory season
was considerably extended.

The heayy ratnfall of the season wud the large number of
cloudwe and raimy days were favourable factors for disease.
During the season some vases of chloress and 4 pecahiar ~tunted
growth and vellowing of the Jeaves andd other sviptoms diag-
nostie of mosate were noticed. Some cases of & root diseasy
apparently akin to collar rat, red tot and smut were also otied
in Co. 218, Coo 210 showed far fewer cases than Co. 213
of the first two diseases, while Co. 214 was practically free
it were not for its erooked halut, and wmp-arm\'v v lower
tonnage. Co. 214 wonld be an exeellent "m\\\h cane as it s
hardy amd highly resistant o disease. Ro far the anly trauble
ohservedin this cane has been the top shoot borer., bt ax this
pest appears late in the season, while the vane being an early
nrwm'r \\lmu l be f (h(‘ :_:mmnl m \u\xn*hc L hy Seriaus
damage will be done to the erop by this borer. Ui, 232 has been
found to show o greater percentage of attacks both of smut
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and the so-called mosaic disease, and as this cane is in addi’
tion a poor tillever, despite its early maturity and other good
qualities, [ am afraid it is not likely to displace any of the
present Coimbatore canes which growers have down. During
the current season efforts are being made to keep a strict watch
over the crop in the entire district with a view to detect the
first appearance of any of these symptoms and their subse-
quent development. A careful study is being made with a
view to check the disease as far as possible. During the
vear under review, an Assistant from the Sugar Bureau and a
Fieldman from the Mycological Section were sent round to
advise the growers to rogue out diseased plants and to select
only healthy seed-cane for planting. Instructions were also
1ssued to the growers on the smut of sugarcane, and they were
advised to search for diseased clumps, pull them out and hurn
them sv as not to spread the disease. In this connection it
13 Just as well to state that very few, if any, canes are immune
to all diseases. In spite of practically all known cane difeases
existing in Java, the cane industry flourishes there. , What is
required is that as soon as any disease is detected, it should
be properly studied and measures devised for keeping it under
control ; at the same time, the search for better, varieties
should continue. There is no reason therefore for any one
to be nervous about Co. 213. which up to date is the hest of
our (oimbatore seedlings, merely because it is showing liabi-
lity to smut or mosaic: it s a good tonnage cane and with
care and skilful freatment on the part of the grower it should
continue to do well.

Out of Government funds the testing plots measuring in
all one acre were laud down in the Silk House Area and securely
“lenced in with " Ideal ™ wire fencing.  The following seedlings
were under trial against the standard Co. 213 ¢

Co, 205 Vellai < Succharnm spotansnm,

Co 218 0 PoOSJ 213 2 M, (a Kaludai Boothan rogne).
Co. 230 .. Karun .~ M. 5459 (a Striped Mauritius rogue).
Co 255 .0 PLOLJ 213 < Ca, 200,

Co. 260 .. Chitran < Co. 206 (An Ashy Mauritius rogue).

Co. 270 . B.3%47 « Ca, 206,
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(0,273 .. P.O.J. 213 x Co. 222 (Vellai X Saccharum
spontaneum). '

Co.276 .. P. 0. J. 213 X Co. 222 (Vellai X Saccharum

sponlaneunt).

Co. 278 .. D.0.J.213 X Mauritius 35.

Co.280 .. P.0.J.213 X Purple Mauritius.

Co. 281 .. P.0.J.213 x Co. 206.

Co. 282 .. P.0.J.100 x Co. 206,

Co. 286 .. B. 6308 x Katha.

Co. 287 .. B. 6308 X Katha.

Co.288 .. B. 6308 X Kansar.

. Co.290 .. Co.221 X D.74.

Out of these seedlings, Co. 255, 260 and 278 were rejected
and the remaining ones carried on for further trial. Co, 205
has been found to do quite well. It is now being grown on
an estate scale with a wiew to arrange for mill tests. It is
a hardy, late ripening cane but with a comparatively low
purijy as its glucose content is high. It would be useful to
the mills at a time when the supply of the early canes has
ceased, and 1ts value as a cane to be grown on land unsuitable
for other canes is undoubted.

Another important line of work recently started consists
in the thtroduction and acclimatization of some of the best
seedling cames in other countries of theworld. In view of the®
fact that some of the P.0.J. seedlings which are used as parents
in raising *Coimbatore seedlings very readily contract mosaic
and serve as carriers of the disease, it is hoped that the importa-
tion of varleties which are immune to or highly resistant fo
mosaic, with a view to use them as parents for crossing or to
grow them as field crops if found satisfactory, will not be with-
out useful results. Accordingly, Badila or N. . 15, whichis
one of the world’s finest canes and is reputed to be highly
resistant to mosaic, has been imported from Porto Rico
during the year under report and is heing grown under strict
quarantine conditions in conjunction with the Imperial
Mycologist and the Imperial Entomologist. It has also been
obsetved in Java and Argentina that the following seedlings are
mmune to mosaic :—1P.0.J. 2714, P.0.J. 2725. I am there-e
fore iir correspondence with the Director of the Proefstd{jon,
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Pasoeroean, for the importation of a few sets of 'these
seedlings with a view to grow them under observation and see
whether they are really immune to mosaic.* I am also in
correspondence with Dr. Calvino in €Cuba, and it is hoped
to obtain through him some sets of 8. (', 12(4) for experimental
cultivation here.

Out of the mill trial grant of Rs. 5,000 originally taken from
Messrs. Begg, Sutherland & Co. and subsequently amalgamated
with the grant of the Indian Sugar Producers’ Associations
27-08 acres of plant cane were put down in the New Area and
2574 acres of ratoons in Harpur Jhilli and 228 in the New
Area. Co. 232 grew better this vear but even then it did riot
show a vield of more than 430 maunds (vne maund=82-28 1b.)
of stripped cane per acre. Itis a good cane of erect habit
and also an early ripener. But as mentioned before, its puor
tillering habit, high fibre content and its Hability to smut
and mosaic now rule it out for distribution to growers. Un-
fortunately, during the vear under report, while the cane was
supplied to the mill at its optimum condition of ripeness, the
mill was not ready to take it, so the cane was put through the
rolls some days after it was cut.  Hence the results of the mill
test were unreliable. The average figures of analysis as sup-
plied by the Manager,®amastipur Sugar Factorvy, in his letter

dated 2nd January, 1925, were a3 under :-- ’
! Fibre Nt reose
Rrix i Nterose per cent, per cent.
H | o1 ane oI Cane
1 i ‘
oo s | 1544 19.07 1943
Co. 214 b 1w | 1542 Lot TR
" }
210 . . . . e | 1423 1770 1432
thorli (Hemjay L . . 1423 ! s 1341 RN
i

The yield of Co. 213 worked out at 600 maunds per acre
over the entire area of 15 acres, while the crop of Co. 210 on
. _—

10 acres showed an average of 680 maunds per acre. “The

* Nnee writing this, PLOE 27U, 2925, 2727 and 2474, have been receivd and

plant . [W.N]
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drop m yield was due to a considerable extent to bad land.
It is interesting to compare with these the figures given by
some of the actual growers, ciz., Mr. C. 1. Crane of Peeruck-
pore who harvested 46:6 tons (1,270 maunds) of Co. 213 per
acre (against 17 tons per acre of [emja), and Bahu
Bhubaneshwar Prasad Sinha of Birsingpur 1,200 maunds of Co.
213 per acre. From this it will be seen that the vields ob-
tained from the land where the Bureau grows its cane by no
means represent the optimum for these canes.

The ratooning experiments showed that Co. 210 1s the hest
ratooner, with 423 maunds of stripped cane per acre. Co.
232 has been found to be a poor ratooner, Co. 214 doing
fairly well with 300 maunds per acre, while Co. 213 ratooned
on clay soil which 15 highly retentive of maisture vielded a
crop of 373 maunds persicre, but it is not advisable to ratoon
this cane if the plant crop shows any signs of attack by one of
the klih‘t‘:tsu\' mentioned above,

Co. 280 and Co. 275 were planted out this year under estate
conditions for further triad and exanination,

The total produce during the vear from both plant and
ratoon cgops grown from funds supplied by the Indian Sugar
Producers’ Assoclation was some 28000 maunds of stripped
cane, of which about 17.500 maunds went to the Samastipur
Sugar Factory for crushing and distrilution as seed-cane. about
9,500 maunds were distributed as seed direct by the Bureau
on behalf of the Indian Sugar Producers” Association to the
growers and about 1,000 maunds used in our own planting for
scason 1925-26.

There was a brisk demand for the improved canes even
from small growers.  During the 1925 planting season ovér
a lakh maunds seed-cane of Colmbatore varieties has been
distributed from Pusa. Ryam, Dowlatpore and other centres
to new growers in the districts,  These canes were also supplied
in sl lots to the— '

(1) Agricultural Ofticer, Peshawar, N. W, F. Province
(2) Agricultural Tnstitute, Allahabad ;
(3) Assam Sugar Estates, Nalbari;



188 SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH

(4) Superintendent, Cinchona Plantations, Mergui, Burma;

(5) Deputy Director of Agriculture, Gujarat, Bombay
Presidency ;

and in foreign countries to—

(1) The Director de la Estacion Experimental Y escuela
Agricola  “Chaparra,” Oriente, Cuba;

(2) The Director of Agricultural Instructions, Buenos
Aires, Argentina ;

(3) The Dircetor, Insular Experiment Station, Rio Pied-
ras, Porto Rico;

(4) Assistant Director, Proefstation voor de Java-Suiker-

industrie, Pasoeroean,

As regards manurial trials, castor-cake was used as the
general manure, but nitrate of soda and ammenium sulphate
were also tried on weak patches and were found to be good
dressings for forcing up the crop. The use of (NH,),80, is
spreading among large growers in Bihar, while NaNo) is
being specially recommended for application to the crop in-
tended for use as seed-cane. The system of short planting
for multiplying up seed evolved by the Bureau, and the use of
improved implements for planting and intereultivation recom-
mended by the Bureau are making satisfactory headway
among the growers. )

" During the year under report, experiments have been laid
down to test the value of planting cane at different times of
the year. In Bihar cane is usually planted in February, and
when the canes have germinated the hot weather comes on
and the cane has to struggle hard to keep itself alive as no
irrigation is given. Rains break in the latter half of June,
aad the cane has hardly 4 to 5 months for growth before
the cold weather sets in. [If therefore cane could be planted
at the end of the rains, t.e., in October, there will always be
sufficient moisture in the soil, germination would be far more
rapid and the erop would be established before the severe
cold sets in and be able to start rapid growth directly the
temperature conditions permit.  The cane would be well down
before the Lot weather comes on and then will have another
peciod during the rains for vigorous growth. Further, it.will
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then be possible to grow cane not only on the heavier soils
which are very retentive of moisture, but also on light lands
which under the present system frequently lack sufficient
moisture for germination in February and March after a short
monsoon. The experiments so far show that cane planted
in October on light lands is far ahead of that planted in
February,

As one of the chiefl expenses in growing Coimbatore canes
is the high seed-rate due to the long internodes of the cane,
experiments have been laid down to find out the most eco-
nomical seed-rate, the best wav to place the sets In the row
to ensure a regular even stand without gaps. and the optimum
distance hetween one row and another.

It is now becoming evident that the general cultivation of
cané in the district is improving and that the metbods in-
troduced first amony the large growers are now working down
into district practice. a proof that this is the surest way of
intrdtlucing an improvement.  For. whatever the big man can
do with deep ploughing and improved implements over a
Jarge ares, the small eultivator can do with the kodali (local
Land hoe) over his fow eoftubs (a cottal measures roughly
200 sq. vards). All that is required is that he shall first see
someone else making a success of it.  He naturally objeets to
taking, the risk of anything new himpelf with Lis lmited
capital until he has seen his neighbours make a success of
the new crop. :

It mav also he mentioned that the Government of Bihar
and ()risslx, heing convineed of the great value of these canes
in North Bilar, have sanctioned the appointment of four
Fioldmen and Kamdars from the 1st of January. 1925, for pro-
paganda work in connection with the growing and distriputica
of these canes and placed them under me for training. After
a thorough training in the cane work. they art being employed
in demonstration work in the distrivts and keeping the cane
crops therein under observat 1o, )

1. INDUSTRIAL.

The Bureau maintained the same relations as in previous

years with the factories in India, and its advice was sought
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by a number of recently registered joint-stoc companies
who were making arrangements for putting up factories in
India. The returns for the working season of 1923-2¢ both
from factories and refineries were duly received, and a conso-
lidated statement for the whole of India showing the produc-
tion of sugar direct from cane and from the refining of gur
vas prepared and published in the Indian Trade Journal ”
and the “Agricultural Journal of India.”

During the year under review the Belapur Sugar Factory
began working in the Ahmednagar District of the Bombay
Presidency. Against this, one factory and one refinery, viz.,
the Assam Sugar Fstates and Factories and (2) the Cossipiore
Supar Works have stopped working. Some other joint-stock
companies for the manufacture of sugar which had come into
existence in recent vears were also dissolved but none of them
had even come to the stage of putting up a factory.

The vear 1924-25 was u bad one for the industry.  In con-
sequence of the failure of the previous monsoon, there' was
deficient moisture at sowing time, and hence less area was put
under cane. The United Provinces which usually have more
than 50 per cent. of the total area under cane in India showed
a fall in acreage from 1,354,000 in 1923-24 to 1300000 in
1924-25. The factories did not  therefore  ohtain adequate
supplies of cane. The prices of sugar as a consequence of the
world’s increased production of this commodity were consi-
derably lower than in previous seasons, while the high prices
of gur (raw, unrefined sugar) ruling throughont the vear as the
result of decreased production in India made it quite impos-
sible for the refineries to work at a profit. The net nports
of foreign sugar rose from 375,720 tonx in 1923-24 to 648,975
tonsin1924-25.*  The great importance of the work being done
on the introduction of improved varieties and better methods
of cultivation and manuring will now be more clearly realized
by the factories as, with the over-production of sugar in Cuba
and Java and the restoration of the Kuropean beet sugar
industry, prices have come nearly to the pre-war level an¥

* The yeur hers taken is the official year beginning on tet Apnil and cnding vn 3)st
Martda [ollpwing. .

AN
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profits are measured not in rupees but in annas. Efficiency
in the field, efficiency in the factory and efficiency all round
in organization, this and this alone will enable the sugar in-
dustry in India to stand in competition against imported‘sugaL
The Government by fixing a specific duty of Rs. 4-8-0 per cwt.
on imported white sugar have given indirect protection to the
local industry, but this alone will not solve the problem. The
factories must take more and more interest in the ryots grow-
ing the cane which the factory crushes, and should assist the
Agricultural Department in its efforts to popularize improved
varieties and distribution of oil-cake and other nitrogenous
nahures.

The Bureau continued to assist factories by bringing to
their notice the names of suitable persons seeking employ-
ment in different hrancljes of this industry. This line of \\.‘ork
is appreciated by both parties. viz.. the factories and the trained
men seeking emplovinent.  Most of the factories in this part
of Jfadia, in improving their milling plant, have made con-
siderable additions and alterations anid have alzo heaun to
entertain on their staffs qualified Chemical Asslstants. With
the advent of the improved Coimbatore canes, it is hoped that
the facteries will not find it difficult to obtain an adequate
supply of ray material. as no improvemvnt in efficiency in uther
depar ments of the factory will be of any avail if, in the busy
season, the factory works one day and stops on another
for want of cane.

111, COMMERCIAL AND STATISTICAL.

The Bureau continued to obtain the price quotatioms for
various qualities of gur from a number of important markefs
in vartous provinees of India, and these \\‘ereure{ular.f_v'sent
for publication in the ““Indian Trade Jonrgl.”  Statistics as
regards stocks of sugar in the markots‘ of th? prmmpa}l ports
in India, and price quotations for supgrior white sugar in Java
were also supplied once a week to the Director-General, Com-
¢ crcial Intelligence, for publication. . N
This office also furnished a note regarding .the.condl'.t'mn
of the cane crop and estimates of sugar production 1n t-he\ml_
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portant cane-producing countries of the world for incorpo-
ration in each of the three all-India sugarcane forecasts issued
by that departrent.

Notes giving statistical information regarding production,
consumption, exports, stocks, ete, in the more mmportant
countries of the world were regularly published in the “Indian
Trade Journal.” The number of such notes supplied during
the year amounted to 40.

The Bureau continued to conduct the Sugar Cable Ser-
vice on a self-supporting basis as heretofore, and it is gratify-
ing to note that it was greatly appreciated by thoxe who sub-
scribe for it. Tt serves a verv useful purpose in keeping sugar
merchants and manufacturers fully posted with up-to-date
market conditions and fluctuations in prices occurring in the
world's sugar markets. It is also of great advantage to smaler
merchants who have n» sources of market intelligence out-
side India and who were hitherto handicapped on this acconnt
in their business. It also helps to reduce fluctuations .an
prices to some extent, and this benefits consumers, as the
members subseribing for the Cable Service can form a very
shrewd guess as to the future trend of prices.

[V. MiscELLANEOUS.

~ Library. During the vear under report. 309 volumes
were added to the library either by way of purchase, exchange
or free supply. and by binding loose copies of periodicals re-
ceived in the library. The library is open to all interested
in the subject of cane cultivation and sugar manufacture.
It is gratifving to note that Government officers as well as the
public have becun to take advantage of this library. 1t 1s
probably the best library on sugar in India.;

Musewm. During the vear under report fresh samples
of sugar manufattured by factories and refineries in India
were obtained and these have been exhibited in the museum.
No samples from foreign countries were received during the
year.

Publications. Besides the 40 notes published in the “In-
diap Trude Journal,” a review of the sugar trade 1w India for
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the, year 1923-24 was published by me as a supplement to the
“ Indian Trade Journal,” dated 1st January, 1925. Three
notes were also published in the “Agricultural Journal of °
India.”

V. CoxcrLUsION.

During the four years 1921-22 - 1924-25, the Sugar Bureau
selected and grew on a field scale three Coimbatore seedlings
210, 213 and 214, tested them in the mill to ascertain how they
behaved in the factory, distributed over 60,000* maunds of
seed-cane, established these varieties in North Bihar with the
result that over 5,000 acres are already under these canes
in the white sugar tract, has shown factories that it is possi-
ble to prolong their period of working from 1st November
toy 15th April, has shown growers that ‘it is perfectly within

~fheir power to doublestheir vield of cane per acre by growing

the approved Coimbatore canes instead of the local Hemja.
ang has put heart into growers and producers at a time when,
with the fall in the price of sugar. the inevitahle reduction in
the price of cane would have made them give up cane cul
tivation, had it not heen for the increased tonnage offsetting
the drop in price.

® trown fram funds sopphed by private Poadpes who vt thar dapatab returned to ther
in the shapue of cane aupplicd,
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