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REPORT OF THE DIRECTOR

(W. McBag, M.A,, D.Sc., FLS,, LLAS.; axp F, J. F, Suaw;
D.8o,, AR.CS, FLS, LAR) \j

1. RESEARCH AND PROGRAMME OF WORK
Sor. FErTILITY

Of the principal plant-food materials in which the soils of India
are deficient, by far the most important is nitrogen, and the
manurial problem is, in the main, one of nitrogen deficiency.
Depending, as India does almost exclusively, on the recuperative
effects of natural processes in the soil to restore the combined
nitrogen annually removed in the crops, studies of the nitrogen
balance sheet, the factors influencing nitrogen fixation, 'and
practical measures such as the use of leguminous crops and
green manures are of great interest and importance.

The influence of leguminous crops in gonserving the soil nitrogen
when grown in mixture with a cereal is being tested by the Bacte-
riological Section for the last three years. As in previous years,
the figures for total nitrogen remaining in the soil at the end of two
years were less than at the beginning of the experiment in the rabs
geries, but in the kharif eeries they were higher. A gain is
noticed in all plots in both series when the nitrogen removed
in the trops is taken into account. The highest gain calculat
ed inthis way iz 363 lb, per acre with s mixed crop of maize
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end urid (Phaseolus radigtus) grown in the kharif season and 360 b,
per acre in the rabi series with maize and field peas grown in rotation.
1t appears that in certain years, if the season is favourable, maige
plasits mmy produce a greatér amount of revt seeretion in the weil
and there may be a greater accumulation of nitrogen ateome sea-
wons becaues of the stimulation of nitrogen-fixing organisms hy such
maize Toot secretions. It hasincidentally also been observed that
there is a seasonal fluctuation in nitrogen of the soil, that in April,
May and June the Clostridium gpecies of nitrogen-fixing organisms
are predominant especially after the rains or when moistare is added
10 the soil, that organisms of the azotobacter type do not appear to
multiply as rapidly as the Clostridiwm species, and that below the
depth of one-fourth to three-fourths of an inch few azotobacter cells
are present.

The field experiment started two years ago to find cheaper but
equally efficient alternatives to sapn-hemp as a green-manure will
have to be run continuounsly for some years more bhefore definite
conclusions can be obtained, as the third vear’s results have revealed
that the experimental area selected is mot of uniform fertility.
The experiment on the possibility of securing green-manure from
laud already growing another crop has been transferred to compara-
tively poor land. As in the previous year, but on poorer land,
Mexican sunflower was planted along with onions. Expressed in
yields per acre 516 maunds of onions and 230 maunds of sunftower
{sufficient to manure oune acre of land) were obtained, as against
89 mds. of onions from control plots growing that crop alone. It
remaing to be seen whether, ars in the case of the richer land of the
previous year, yvields of subsequent crops would compensate for the
loss in onions,

Apricot seed-cake, largely available in Simle Hills and at present
mainly used as fuel, having heen found to contein 6-7 par cent,
nitrogen, 60 per cent. of which is in available form, pot experiments
have been started with Pusa soil to which 20, 40, 80 and 100 lb.
of nitrogen per acre are added in the form of cake, the crop grown
being wheat. The application of 80 ]b. of nitrogen gave practically
the maximum crop production, and Fleusine coracana has been
sown in the Lharif to study the residual effect of the manure.

Among other inveatigations bsaring on the maintenance or
improvement of the fertility of soils may be mentioned those
intended to elucidate the lime requirements of acid aoils, the
Emiting factor of phosphate requirements in calcarecus soils, the
apparent ineffedtiveness, or even depressing, effect of potassio
fertilivzersin Pusa soil, and the conditions under which the
inseluble phosphate contained in apatite, called kudada phos-
phate, could e made availsble to the crops.
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ToeE QUALITY OF AGRIOULTURAL PrODUCE

The quality of agricultursl produce dependa upon its uniformity,
ite purity and its possession of some intrinsic property, e.g., high
gluten eontent in wheat, vil-content in linseed, disense resistance in
pigeon-pea, The spread of pure line seeds by the Agrievltural
Departments places a uniform product in the hands of the cultiva-
tor, and the maintenance of purityinthe crop depends on the
extent to which it is in the power of the ryot o carry out harvest.
ing and sowing with some approach to modern methods.
Improvement in any intrinsic property of a crop is the work of the
plant-breeder and this section of the report is mainly concerned
with what is being done at Pusa in this respect.

Wheat. Further proof of the outstanding quality of Pusa wheats
has been received from Rhodesia where a prize for the best bag of
seed wheat was won with Pusa 4. This variety is now extensively
grown in New South Wales, and the Director of Plant Breeding in
that State reports that it is among the 20 leading varieties grown
there, Pusa 111, which did so well in milling and haking tests
msade in the United States of America as well as by the Research
Association of British Flour Millers, is reported to be promising in
comparison with Pusa 4. The wheat breeding work with tha
hybrids between Federation and Pusa 4 and Federation and e
452 has now reached the stage at which yield trials are being conduet-
od with the more promising hybrids, One of the hybrids (No., 1054)
has heen found in the U, 8. A. resistant to five physiological forms
of Puccinia iriticine. Two late maturing hybrids having given
very good results in the preliminary tests at Xarnal are now known
as P. 120 and P. 165. Large-scale tests with these hybrids in
comparison with the standard Pusa and Punjab types will be made
next year simultaneously at Pusa, st Karnal, and at several farms
in the Punjab and the United Provinces under various climatic and
other conditions including canal-irrigated, well-irrigated, and rain-
fed Iands. Some crosses with P, 111 as s parent promise to give
at Karnal a bearded variety with the grain qualities of P’. 111.

Barley. The purplish tinge on the seed surface of the heavy-
yielding and plump-grained Type 21 isolated at Pusa renders it
unsuitable for malting and brewing purposes. Hybridization bas
therefore been resorted to to evolve a strain combining the high
Yyielding power of Type 21 parent and the white colour of the seed
of the other parent, and some Fz and F3 generations studied during
the year promise to provide the desired type.

-Tobacco. As mentioned in previous reports, the problem of
meeting the ever-increasing demand for a lighter and brighter
tobaceo i being tackled in the Botanical Section which has, by
crossing a local type (Type 28) with an American Adoock, evblved
hybrids which are now fixed and are breeding pure within narrow
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Yimits. The progress of investigation in curing and yield was
seriously hampered by the damage done by frost to the tobacco crop

_of the year under review. The system of flue-curing evolved at
Pusa is, however, being widely adopted and the progressive tobacco-
growing tracts are now dotted over with barns owned by ryots.
"The Chemical Section is continuing work on the relation of the
changes taking place during various methods of curing in the qua-
lity of the cured leaf. After having established that the method of

. ceuring by picking the leaves from the stalk is more expensive and
requires more space than the method of curing the leaves with
stalks on and that leaves with stalks on are richer in nicotine content,
the investigation was extended to determination of the albnumi-
noid-amide and ash-potash ratios which along with nicotine have
been recognized by several investigators as having o direct bearing
onthe quality of tobacco. A lower ratio in both cases is indicative
of a better quality, but the year’s results show that curing of leaves
with stalks on though invariably tends to lower the albuminoid-
amide ratio, in most cases it raises the ash-potash ratio.

Pigeon-pea. In a yield trial with the most promising types
isolated, Types 15, 24, 61 and 64 proved significantly better than
Iocal seed. Type 51 is erect in habit and possesses a large yellow-
brown seed and is also wilt-resistant. These characters together
with its high yielding capacity should make this type of great
economic importance. At the Etawah Agricultural Station
{United Provinces), it gave an average outturn of 2,228:51h. per
aore, and the Farm Superintendent reports that the crop was very
little affected by frost in the month of January while local pigeon-
pea in the adjoining fields of cultivators was badly damaged.

Indigo. One of the principal disadvantages under which natural
indigo has to compete with synthetic indigo is that the former is
sold in the form of dry cakes which have to be converted intoc a
paate before being used for dyeing purposes, while the latter is sold
as readily available paste, With a view to bring the natural pro-
duet in line with the synthetic dye, cxperiments have heen started
in the Chemioal Section on the standardization of natural indigo
paste and its prevention from fermentation. Indigo paste pre-
pared from cake powdered into a very fine state and mixed with
water of equal weight, when treated with 1-56 per cent. sodium
carbonate and heated in air oven at & temperature of 105 C. for 12
to 15 hours, has remained unchanged and free from fermentation
for three months in sealed 'tins. It is proposed to extend the
investigation to indigo paste available in indigo factories before
its conversion into cales.

In the case of other crops such as oate and sugarcane, the
improved varieties evolved are distinguished by the superior
yuslity of their produce, but as their value lies mainly in the
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high screage. yields obteined, they are refeﬁed to in the
succeeding section dealing with improvement of the yield of
agrioultural produce. . .

BrreEDpiNgG IMPROVED AND HIGRER YIELGING VARIETIES

The work of breeding high yielding types of Indian crops cons-
titute an important part of the duties of the Botanical Section and
furnishes a source of practical training for the students, The
guccess achieved by the Pusa varieties of crepe and by the Coimba-
tore canes affords a measure of what has been and is being achieved.

Barley. 'Type 21is naintaining its reputation asa high yielding
barley ; in North Bihar at Sepaya it gave an average yield of 1,868
1b. per acre in an area of 8*5 acres, beating the local barley signi-
ficantly by 31 per cent., and at Gungowlithe yield averaged 2,870 1b.
This type has been adopted by the Deputy Director of Agriculture,
Muzafferpur, for large-scale distribution of seed. KEven under
irrigated conditions in the United Provinces, when tried at four
centres, it did better than the best form isolated by the local Depart-
ment of Agriculture (Cawnpore Tyre 251) except at Raya in the
Muttra Idistriet :-—

Yield per acre
; !
. Muzaffer- | ;
nagar Cawupore I Raya | Etawah
:
| |
Pusa Type 21 . . 3,290-5 3,115-4 | 3,678-8 . 3,755-6
Cawnpore Type 251 . 2,714-0 2,489+ 0 / 3,826-0 | .
i

Some Pusa barleys supplied to the Department of Agriculture;
Vietoria, Australia, are reported to be the most promising, among
more than 100 importations from numerous countries, for use as
parent-material. Types 12 and 20 have been mated there with
Pryor and Plumage Archer for the early malting varieties, and with
Cape for early feed. In addition, Type 24 i8 to be used for the pro-
duction of an early feed type suited to the drier areas of the State.

Oats. The 12 hybrids fixed by orossing Pusa types with Abund-
ance and Secotch Potato varieties were again tried simultaneonsly
at Pusa {(without irrigation) and Xarnal (under irrigation} against
the standard Pusa Types B. 8. 1 and B. 8. 2, and promising and
interesting results were obtained. They will be repeated forthe
third time in the ensuing season, and it is hoped that the response
of different types to variations in soil and climate will be elucidated
by these trials. In a varietal trial at Sepaye in Bihar and Orisss,
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the average yield of 2,854 1b. grain per acre given by B. B. 1 was
guperior to that of Hybrid C by about 30 per cent, On the other
hand, at Raya in the United Provinees the outturn of green fodder
per acre was 34,460 Ih. in the case of Hybrid C as compared with
27,675 1b, yielded by B. 8. 1.

' Linseed. Of the hybrids obtained by crossing the high-yielding
Puss Types 12 and 121 of low oil-pontent with certein low-yielding
Central Indian varieties of high oil-content, two, #¢z,, H. 65 and H,
21 have beenfound equal to the standard Type 12 inyiclding power
and to possess considerably higher oil percentage.

I Ol percentage
Variety i ] ;
‘ 1928-29 | 1829.30 : 19390-31 | 1931.32 1932-33 Mean.
| t ; | !
! [ i !
Type 12 3687 | 36-93 | 37-88; 37-20; 37-74 ' 37-26
Hybrid 85 (T. & x T.| 44:03 | 40-26 | 4223 | szl 278 a2.81
121 i h !
Hybrid 21 (T. 12 » T. S)E 41-80 ¢ 39-74 J 37-68 | 42-20 | 358-88 . 40-05
11

Both these hybrids have the * white * seed colour which is more
popnlar with the trade than the dark.

COrain. Extended trials at Pusa and Karnal have confirmed
that in Type 58 we have definitely obtained a gram superior in
yielding power to the established varieties. Similar trials are
being organized in Sind, the Punjab and the United Provinces in
collaboration with the local Departments of Agriculture. The
other promising amoug the new types arc Types 53, 54, 556 and 67,

Muny other crops are also under investigation, for full details
of which and of the numerous points of general interest connected
with the work, reference should be made to the Report of the
Botanical Section.

Sugarcare. For climatic reasons, breeding work on canes is
done at Coimbatore by the Sugarcane Fxpert and his staff. It
is now being supplemented at the Sub-station at Karnal financed
by the Imperial Council of Agricultural Research where both
erossed and selfed seeds obfained from the crosses made at Coim-
batore are boing successfully germinated. Theimproved types of
thin and sub-tropical canes bred at Coimbatore have replaced the
local types on 3% per cent. of the total acreage, and their high
tonnage and greater sugar content have been one of the principal
factors in the development of the indigenous white sugar industry
which promises hy 1934-35 to make India independent of foreign
imports which were valued at Rs. 15-5 crores in 1928-30, No tariff
however highly pitched would have brought into existence 27 new
sugar factories in the United Provinces and Bihar and Orisss
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during the year ynder report, had not improved varieties of cane
been avaifgble to supply the requisite raw material without any
very a.ppr%cia.ble increase in the total acreage under the orop.
Certain of these sub-tropical canes are now spreading in typically
tropical parts of Madras where even a comparatively thin medium
oane like Co. 281 has yielded in certain localities higher tonnages
than a very thick type like Badila. The chief value of this claas
of canes in areas under thick types lies in lowering the cost of pro-
duction—not a small consideration when the prices of agricultural
produce have fallen 50 low, The breeding of new seedlings which
will give heavy yields under a wider range of conditions than those
for which the present popular Coimbatore varieties are suitable is
being actively carried on, Amongthe new canes, Co, 313 and Co. 331
are the most promising, followed closely by Co. 299, Co. 326, Co,
301, Co. 244 and Co. 300. Co. 285 is justifying expectations enter-
tained at the time of selection as likely to be an improvement on
and replace Co. 203. In the farm at Patna this cane has shown
considerable resistance to water-logging. Fxperience on the Karnal
Sub-station indicates that Co. 312, Co. 357 (a sugarcane-sorghum
hybrid) and Co. 313 are easily superior not only to the local Lalri
but also to C'o. 205 and Co. 285 which are displacing the local
variety.

The work on thick or tropical cunes wag started more recently
and the first batch of seedlings of the thick type was distributed
only a couple of years ago, but satisfactory reporta have already
been recaived of the performances of Co. 402 and Co. 408 at various
stations. In the preliminary test plots at Coimbatore, there are
a number of later seedlings which promise to do better than the
above-mentioned two canes.

Sugarcane-sorghum hybrids. The crossing of P. 0. J. 2725
sugarcane with Sorghum Durre, with a view to obtaining a sugar-
giving plant with a shorter growing period than sugarcane, has
provided selected hybrids possessing certain common characteris-
tics, viz., fitness for milling after a growth of six to seven months,
improvement in sucrose values when kept in the field for a longer
period and comparatively high purities. One ofthese hybrids has
recorded over 23 per cent. sucrese in juice and a second over 21
per cent. Inthe Madras Pregidency, where on certain stations the
hybrids are planted every month and analrsed periodically to find
out the best way of fitting these short-duration canes into the
agricultural programme of the tract, Co. 352 planted at Anakapalle
on the 1at September, 1831, and harvested on the 9th April, 1932,
analysed as followe:——Brix 20-47 por cent., sucrose 17- 90 per cent,,
gluoose 031 per gent. and co-efficient of purity 87-46. As the
F, goneration ohtained by crossing P. 0. J. 2725 sugarcane with
Sorghum Durra often includes a number of types whioch nestle close
tothe ground, show limited cane formation, possess thick leavesand
are obviously of no value as sugarcanes, the range of parents on
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either side has besn sxtended by including P. 0. J. 213, Co. 213 and
Co. 221 a8 mothers and Sorghum guineense, 8. cernuum, 8. halepense,
8. verticillifforum and 8. sudanense as fathers. Though some of the
original hybrids back-crossed with Serghum Durra gave uneconomio
types, the plants obtained by crossing them with Saccharum
sponta newn were much like thin-stemmed sugarcanes.

At Pusa, an independent area of land measuring 150 acres is
mainly devoted to sugarcane experiments. The testing of new
Coimbatore canes for yield and other characteristics, tonnage trials
with selected varieties, manurial experiments and general problems
of cane cultivation form the basis of the work. The tests completed
during the year indicate that Co. 299 ie practically as early as
Co. 214 and far superior to it in tonnage, that Co. 313 is another
promising early variety, that Co. 331 represents the late cane
required for crushing during April and May, and that Co. 285
is particularly suitable for water-logged areas. Work on Co, 281,
a6 a cane suitable for irrigated arear under factory control, has now
reached an'estate scale and some 12 acres have been planted with
it which, it is hoped, will definitely prove that an increased amount
of sugar over the standard variety now irrigated can be obtained in
o normal crop. Experiments with Co. 281 have shown that the
damage caused to early ripening canes by jackals and pige when
left standing in the field for seed after the main crop is harvested,
can be avoided by trashing of these canes for seed purposes,

Prawr Discasis

In pursuance of the scheme for research on mosaic and other
diseases of sugarcane financed by the Imperial Council of Agricul-
tural Research, an intensive study of the mosaic virus has been
taken up, and a new line of attack has been developed to find out
the nature of the mosaic diseases, for details of which reference is
invited to the Report of the Imperial Mycologist. Another year’s
results of the experiment to determine the effect of mesaic on the
yield and juice of sugarcane indicate a loss, through mosaic, of four
per cent. in juice. The occurrence of tho red stripe disease caused
by bacterial infection has been established for the first time in
India. The causative organism has been isolated, and its bio-che-
mical reactions have been found to differ slightly from those of
Prytomonas rubrilineans and P. rubrisubalbicans which are known
to cause the red stripe in other sugarcane-growing countries, At
Daucea and Sepaya, the disease has assumed serious proportions, the
incidence being as much as 80 per cent. in some varieties. It does
not kill the cane outright but the growth is checked, and in cases
where the top shoot is affected there iz appreciable loss. The
species of Fusarium ceusing top-rot has been identified as Fusarium
mondliforme and ite perasitism established. The yellowing of
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eanes has hoen ascertained to be a defioiency disease, clumps
manured with either potasium sulphate or ammonium smlphate
reviving and assuming a healthy appearance.

Ohgervations made in two consecutive years on the stem-rot
disease of Hibiscus subdariffa caused by Sclerofinia sclerotiorumn
have shown that the disease appears in January, that the parasite
develops the ascospore stage only in the cold weather and that
infectiun is mainly due to these spores. It would therefore appear
that varieties maturing by the time the disease appears would
automatically escape infection, and attempts are being made to
goe if the type under study could be made to set seed a little earlior.

That kero!l when applied to the soil ina concentration of 0-07 per
cont. is effective in controlling foot-rot of Piper befel caused by
Rhizoctonia solani and Sclerotium rolfsii was confirmed, and phenyl
too in 1 and 05 per cont. strengths has proved an equally efficient
soil disinfectant.

The experiment to test the romparative resisting power of 24
types of Pusa barleys to Helménthosporiun together with the offect
of uspulun as a seed treatment was repeated, and the efficiency of
uspulun to control the disease was confirmed. I{ was incidentally
proved that this fungicide also checks the attack by smut (Ustilzgo
kordet).

With a view to eontrolling the seedling diseases caused by
REizoclonias seed treatment was tried on chillies and tobacco.
Mereury bichloride, uspulun, granosan and germisan were tested,
and in each cage excellent results were recorded, the dust treat-
ment (granosan} giving better result,

Treatment of gram seed in a solution of either formalin or
uspulun, or with sulphur or ceresan, and spraying of the erop
with one per cent. DBordeaux mixture or dusting with colloidal
sulphur RV3are all being tried to control the leaf blight of gram
caused by Mystrosporiuin sp. The experiment will have to be
ropeated for some years to obtain sufficient data to draw conclu-
sions from.

Among other diseases under investigation may be mentioned,
those of wheat caused by Tilletia, Helminthosporinm and Puccmm,
the Sclerotsun diseage of rice, the wilt disease of Crolalaria junces
and the stem-rot of tobacco. A survey of diseases of fruit trees
in British Baluchistan was undertaken during the year and severaul
fungi were recorded there for the first time. :

iNSECT ATTACES

As in previous years, sugarcane borers and other insect pests
of sugaroane received considerable attention inthe Entomological
Seotion. Despite systematic destruction of egg-maasses of the top-
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shoot borer and removal of ** dead-hearts ' and damaged shoots
and occasional treatment with 0-3 per cent. orude oil emunision,
the mean percentage of insoct infection in mosaic tonnage
experimental plots was slightly more than that of last year and as
follows :— '

Mosaic frea | Moasic
Insscta plots plots

Top-shoot herers (Scirpophaga nivella Fadr }—

Early attack . . . . . . . 10-9 10-5

Lata attack . . . . . . . . 2802 26-7
Stem.bhorers (Argyrie sticticraspis Hmpn.,

Digiraea venosata Wlk., Chilo zonelius Swinh.) . R 4:35 4-348
Rogb-borer (Emmalocera depressella Bwinh,} . . 9-29 | 92
Tarmites . . . . . . . . . 95 858

From samples taken ab random, from eane fields in the New Area,
the average loss in weight in mosaie-fres Co. 213, caused by the
top-shoot borer, was found tv be 154 per cent. Among other
cane pests under observation are Pyrille spp., Aleurolobus baroden-
sis, Neomaskellin bergt, Gryllotalya africana, Myllocerus discolor
and Elaterid grubs,

A preliminary survey of the various insect pests reported to be
causing enormous damage to the fruit trees in Baluchistan was
carried out with & view to devising control measures to be carried
cut by the local agency.

Polson baits consisting of sweetened hran mixed with barium
carbonate were mote successful than those containing potassium
cya,nide against rats caunsing damage in paddy fields and stored
rice

The lingeed crop of the Botanical Section was attacked by a
Cecidomyiad fly the pinkish larvee of which were found feeding
upen the pollen of the flowers in March 1933. A light trap was
set up for ahout two weeks and a fairly good number of flies were
killed. The incidence of Agrotis ypsilon was checked by poison
baits,

The life-histories of about 80 insects were studied partly or
fully, and some observations wore made on the habits and habitate
of the Asilide of Pusa.
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Ter SpEEaD OF IMPROVED VamIRTIES .Ov CROPS,

The wark of the plant-breeder in evolving improved varieties
of crops is obviously merely & means to an 2nd, and the most direct
proof of its value is given by the records of the amount of improved
soods, ete., distributed to growers. Inthe past season the Botanical
Suotion and its Sub-station at Kurnal, and the Agricultural Seetion
at Puss distributed to Provincial Departments of Agriculture and.
to private growers the following yuentities of seed of improved
varieties :—45,025 Ib. of wheat, 7,860 1b, of barley, 7,826 1b, of
oats, 10,310 1b. of gram, 2,430 1b. of pigeon-pea, 3,540 1b. of linseed,
24-5 1b. of tobaceo, 255,533 Ib. of sugarcane sotts and 1,618 Ib. of
maize and miscellaneous. The Sugarcane Station at Coimbatore
supplied preserved sugarcane seeds to the Kconomie Botanist at
Shakjahanpur in the United Provinces andto the Sugarcane Spe-
cialist at Mushariin Bihar and Orissa. The SBugarcane Research
Station at Shahjahanpur was also supplied with 5,000 geedlings of
parentage likely to be use{ul in the United Provinces. Inaddition,
412 packets of seed canes were tent to various parts of India. These
figures, large as they are, correspond to only a small fraction of the
actual area covered by improved varieties bred at Pusa and Coim-
batore, for the spread of improved seeds is mainly carried out by
Loeal Departments of Agriculture who obtain yearly relatively
small quantities of seed from Pusa and multiply this for distribu-
tion toryots. For instance, of 1,059,840 maunds of seed distributed
in the United Provinces in 1930-31, 80 per cent. was of sugarcane
and 14 per cent of wheat, und tho improved varieties of these crops
adopted for departmental seed distribution are mainly those origin-
allv emanating from Coimbatore and Pusa respectively. The
maintenance of the standard of improvement which the original
introduction offered is of vital importance, and a regular system
for maintaining the purity of the seed supply of the established
Pusa wheats has been formulated in the Botanical Section. Seed
is taken from typical single plants of each type every vear and in
the succeeding year is sown in five rows. Sced from the five rows
iz sown in & small plot in the next year and from this plot sufficient
seed ig obtained to sow one acre in tho following year. ¥rom this,
seed ig given in the next season for sowing on ten-acre plots on the
Pusa Farm. Thecroponthe Farmistherefore only four generations
removed from a single plant and this seed is available for distri:
bution to different Departments of Agriculture and others,

AGRICULTORAL MACHINERY

The Marstall Diesel tractor purchased in March 1932 had a.
tull year’s trial, and the results of the year’s working have shown
that the erude oil tractor is as easy to start, manipulate and wark.
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a3 any kerosene oil tractor, and whether the agricultural eperation
carried out is ploughing, disc-harrowing or grubhing, the cost per
acre i8 comparatively luwer by more than 33 per cent. Investiga-
tions into the design of a small thresher suitable for Indian condi-
tions and marketable at & price within the range of small landownera
have resulted in a type which has successfully stood an exhaustive
test. Puring 57580 working hours over a period of 16 days,
239- 860 maunds of grain were obtained, the average output per
hour being 4°18 maunds.

CATTLE BEEEDING AND DAIRYING

Puse. The new system of feeding and handling referred to in
lagt your’s report was worked throughout the year and the average
yield of milk per day per cow in the pure bred Sahiwal herd was
raised from 13-6 1b, to 17-9 1b. and the percentage of cows in milk
increased from 50°2 to 55'1, In June 1933, the average yield
per cow per day stood at the record figure of 19-21b.  The previous
herd record of 7,053 1b. in a lactation period of 10 months, which
had remained unbeaten for seven years, was surpassed by six cows
who gave 8,863, 8,081, 8,080, 7,901, 7,254 and 7,228 1b. respectively,
and two heifers outdistanced the previous heifer record of 5,785 Ib,
achieved in 1921 by 1,883 and 1,234 lb. respectively. One cow
which has heen allowed to pass over the fixed lactation period of
304 days has done 9,746 b, in 447 days and is giving 12 1b. daily
at the time of writing. Without increasing the general expenses of
the herd, the new system has resulted in an increase in the total
milk yield by 47 per cent., a reduction in the service period, o steady
rise in weight after reaching milking condition, and a stendy main-
tenance of the average fat percentage of 4-7 in the milk yield
throughout. Marked gains in body weight and more rapid maturity
were obtained under a special system evolved for rearing pail-fed
calves, and the mortality percentage was reduced from 4-3tol-4,

Karnal. Breeding work with two indigenous breeds, iz,
Hariana snd Thar Parkar, on dual purpose lines is being continued,
There has been steady improvement in milk yield, and records of
over 8,000 b, per lactation have been obtained in both herds.
Systematic recording of fat percentage in the milk of individual®
cows has showed that the Indian cattle can yield as high percentage
of fat as 78, and instances of animals with a 6-5 per cent, fat are
quite common,

Bangalore. In addition to the original herd of Scindi cattle,
a foundation herd of Gir cattle obtained from their original home
in Kathiawar has been started in pursuance of the policy laid down
by Government to concentrate attention on providing high yielding
straine of indigenouns hreeds of cattle. '
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Anmqn NUTRITION

An year’s work hy the Physiological Chemlst on the influence
of high and low protem feeding on milk production has not provided
data from which definite conclusions canbe drawn, but it appears
that the composition of the milk s not perceptibly affected by the
difference in feeding practice. There is also an indication, which
requires confirmation, that the higher protein ration prolongs the
lactation period slightly, which is suspected to have deleterious
effects on the cows,

Various Indian coarse fodders are being tested for digestibility:
foeding experiments with juer stalks in the prime stage as they
came in from the field and with identical material converted into
hay have shown that conversion into bay leads to a notable increase
in the crude fibre fraction and corresponding serious lowering of
digestibility of the carbohydrates. Experiments have also been
undertaken to elucidute whether marked physical differences exist
between the carbohydrates of such distinct products as rice straw,
ragi (E. coracana) straw, sorghum and hay which possess distinet
digestihility co-efficients. In view of the desirability of enccuraging
the production and utilization of legume hays an investigation into
the best method of preparing them, their digestibility and their
effect on the nitrogen balance has been undertaken.

The effect of supplementing a fodder ration with a mineral is
being tested both with growing animals and adult bullocks. Inthe
case of the former it has been noticed that 73 per cent. lime and
0-47 per cent. phosphoric acid in the basal ration suffice for normal
growth. In the latter case the fodders nsed are rice straw and
sorghum hay, and the mineral ig caleium phosphate which at one
stage was alse supplemented by green foed. Determinations of
mineral balance have indicated that rice ssraw provides just enough
phosphoric acid but not enough lime, while in sorghum hay there is
a sufficiency of both lime and phosphoric acid. The resunlts of both
experiments have emphasized that a mineral supplement has no
effect in cases where enough is present in the fodders themselves,

The object of another investigationis to determine comparative
values of the mineral composition of grasses grown on selected
typical soils in various parts of India. It has been observed that
the protein content is a specific character and that the mineral
contents vary with the stage of maturity, the dead ripe stage
producing very poor quality.

In addition, various physiological studies are in hand, for which
Iéeference should be made to the Report of the Physiclogieal
hemist

Experimente undertoken on the Pusa Farm to arrive at the best
method of preserving berseem in silo pits bave shown that there
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is least wastage when berseem and oate straw are placed in alter.
nate layers in the proportion of 3: 1 by volume, that green oats
if available can also be used in place of oats straw, and that March
and April cuts of bereeem being less watery are most suitable for
giloing and give hetter value. If is now possible to keep the Pusa
mileh herd for the whole year, if necessary, on a ration of either
green berseem, berseem hay or berssem silage, and no other green
fodder crop need be grown. The effect of treating berseem to be
piloed with 01 per cent. hydrochloric acid or of adding about
10 per cent. molasses ig being investigated in the Baeteriological
Section.

1i. GENERAL ADMINISTRATION

Charge, Dr. F. J. ¥. Shaw offieiated as Director up to the 20th
December 1932, when Dr. W. McRae resumed charge on relin-
quishing the offirlating appointment of Agricultural Expert tothe
Imperial Council of Agricultural Research. .

On reversion from the post of Director, Dr, Shaw took over the
duties of Joint Director of the Institute from Mr., Wynne Sayer
who was officiating in the post.

Staff. Owing to absences on leave, ete., the following changes
in the charge of Sections were made :—

Mycological Section. Dr. M. Mitra up to the 20th December
1932, vice Dr. McRae on other duty.

Animal Nutrition Section. Mr., A, V. Iyer up to the 8th Novem-
ber 1932, rice Dr. F. J. Warth on leave:

Mr. T. Bainbrigge Fleteher who proceeded on Jeave with effect
from the 6th Apri! 1932, retired from the post of Imperial Entomo-
logist on attaining superannuation age on the 25th March 1933.
Mr. P. V. 1saac officiated as Imperial Entomologist throughout the
year, and so did Mr. Wynne Sayer as Imperial Agriculturist, Messrs.
J. N. Mukerji and N. V. Joshi, both Class I officers, continned to
be in charge of the Chemical and Bacteriological Sections respec-
tively,

Except in the cage of certain specialized posts such as Cattle
Superintendent, Statistician, etc., the designations of Assistant
Mycologist, 2nd Assistant Mycologist, Assistant Agricultural
Chemist, etc., have been adopted during the year for the gazetted
officers of this Institute who are not in Class I Service.

 Brtensions, A beginning has been made in the organization
of the new sub-section of statistics by the appointment of one
computor, and the candidate selected by the Public Service Com-
mission for the post of Statistician has since the close of the
yonr entered upon his duties. The Commission has also made u
saleovion for the post of Second Etonomic Botanist, and the
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Botanical Section has been restored to its original strength of two
Clase X officera. The Ymperial Council of Agriculturzl Research
has sanctioned a grant of a sum of Re. 31,200 for a five-year
scheme for conducting research work on the genetics of sugarcane
at the Imperial Cane-breeding Station, Coimbatore, and it is hoped
that a start will be made with the scheme before the end of the
current year when the Geneticist selectéd by the Public Service
Commission will have taken up her duties,

Training. Provincial Committees for selection of students for
post-graduate courses of the highest possible standard civen at
the Pusa Institute, foreshadowed in last year’s report, have been
constituted in some provinces, and of the 34 candidates applying
for admission tothe session beginning in November 1932, fifteen
were the nomineee of such committees. Sixteen applioents were
selected for admission: geven in Botany, of whom two left subse-
yuently on obtaining appointments, one in Entomology, two in
Chemistry, three in Sugarcane Breeding, and three in (lenera!
Agriculture. During the year under report four post-graduate
students completed the two-year course at Pusa, three in Botany
and ono in Chemistry. The one-year course in farm organization,
farm management and general farm engineering was completed by
one sbudent.

The fifteen-month post-graduate course in animal husbandry,
arimal nufrition and dairying was completed by one student in
April 1933. Of the four applicants for admission to the new
session beginning in January 1932, two were selected but one
actually joined,

The class of 19 Indian Dairy Diploma students started in
November 1931 wau strengthened by the admission of ono repeat
course student. As the year under report was the inter vening year
no fresh admissions were made.

A nwinber of students and post-graduate workers were aleo
admitted for periods of work or training in various Sections of the
Institute. A batch of 28 British soldiers took at the Bangalore
Dairy Farm a six-month vocational course in practical dairying,
and another batch of 15 soldiers was admitted on 1st June 1933
for u similar course. A apecial course of training in the flue-curi
of tobaoco lasting for six wesks was organized at Pusa, and, although
there were a number of applicants, for want of accommodation
only seven students could be admitted to it.

- fabrary. Publications received in exchange numbered 1,94]
while 461 were purchased, Of the 3,744 books, ete., issued on laa.u:
516 were to soientitic workers in the provinces and universities,
With a view to providing adequate storage space for the ever.
increasing number of books in the library one additional room was
fitted up with shelves during the year under report. S

B2
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Buildings. The building programme at the Botanical Sut-
station estimated to cost s total sum of Rs. 64,200, for which the
Government had accepted liability, was completed, but no funds
were available for any other major original work elsewhere,

Hospital, There were 341 in-patients and 5,117 out-patients
in 1932, and 320 operations were performed. The health of the
residents of the Estate was, on the whole, satisfactory,

IIi. ACCOUNTS

Tke total expenditure for the Institute and its cut-stations
during the financial vear ending the 31st March 1933 amounted to
Ra. 9,09,599, a8 against Rs. 11,809,001 for the previous year,

Name of eatablishment Expenditure

Rs.

General] expenditure of the Institute, including the office of
the Director, Power and Gas Pla.nts tha Medlca.l and

Estate Fatahlishrnenta . . 1,688,013
Agricultural Section . . . . . . . 1,31,978
Botanical Section . . . . . . . 44,858
Chemicel Section . v . . . . . . 34,668
Mycological Section . . . . . . 25,899
Entomological SBection . . . . . . . 53,419
Bactericlogical Section . . . . . . . 37,724
Imperial Dairy Expert . . . . . . . 29,739
Bangalore Dairy . . . . . . . . 1,229,588
‘Wellington Dairy . . . . . .. 39,560
Karnal Cattle Breeding Farm . . . - . 70,087
Physiological Chemist, Bangsalore . . . . . 33,738
fngarcane Station, Coimbatore . . . . . 78,850
9,008,590+

The cost of the Botanical and Sugarcane Sub-stations at Karnal
and the scheme for research on mosaic and other diseases of sugar-
eanes amounting to Re. 21,808, Re. 20,312 and Re, 12,140, respee-
tively, was met from the funds of the Tmperial Council of Agricul-
tural Research.

*Provisional figure.
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"The receipts of the Institute angd its ont- statlona amounted to
Rs. 2,84,316* as shown helow :—-

Bale of 8ale of Feea Miscel-
dairy pro.| ferm from Jansous Total
—_— dace and | produce | students | receipta
live-stock
Puss Institute . . 21,884 15,101 3,528 11,315 55,825
Bangalore Dairy . 1,090,217 609 2,206 4,520 | 1,18,360
Wellington Dairy . 50,420 863 278 2,738 b4,310
Karna] Farm . .. 21,484 23,660 .. 3,871 48,921
Coimbatore Bugaroans
Biation . .. . . 8,800
Torar .| ., .. N l 2,84,418
| L

*Provisional figure.



REPORT OF THE IMPERIAL AGRICULTURIST
WyNXE Saver, B.A,, Dip. Aorr (Caxras.}]
I. CHARGE

Mr. Wynne Sayer was in charge of the Agricultural Secsion
throughout the year. Mr, L. 8. Joseph, Cattle Superintendent,
was deputed for training in the post-graduate refresher course st
the Imperial Tnstitute of Veterinary Research, Muktesar, and Mr.
8. M. Jamaluddin, Second Cattle Superintendent, was appointed to
act as Cattle Superintendent during Mr. Jaseph’s deputation.

II. POST-GRADUATE TRAINING

One post-graduate student completed his training in general
agriculture on the 31st October 1932. Three new post-graduate
students for training in general agriculture (ome from Bihar and
Orissa, one from the United Provinces and one from the Punjab)
and one post-graduate student from the Punjab for a two-year
course in sugarcane resesrch were admitted from the Ist November
1832. One post-graduate student from the Animal Husbandry
and Dairving Section, who joined on the 16th December 1932,
finisked hia training on the 30th March 1033,

II1. SEED SUPPLY

The following seeds of the improved varieties of crops were
distributed during the year :—

Ib. Ih.
Wheat Puea 4 2,205-2 Bariey T. 21 . . 45257
" w 12 1,803-0
A V] | 503-4  Leptis T.IIT-86 . . 534-9
" . B2 7,868 7 :
" yy 805 2067
—_— Lingeed T. 121 . . 345-8
12,374-0 ” T. 124 . . 320-1
———— w  T.12 .. 637-7
Opts B.8. T . . . 4,165+4 —
R i .. 1,008 1,312-4
51634
——— Maize Xo. 1 . . . 48-3
Pigeon-pea T. 60 . . B82:3 » No.2 . . . 15-4
”" T\ 10 . . 20'3 " VU- 3 . . . 169'7
102-8 231-4

18
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Ib,
8oybean-Chocolate . 192-9
Gram T. 58 . . 715 B
w T.17 . . 1,414-3
w T.28 . . 442-8
w No.15 .. 115-2
2,888-2
Pee No.l . ' N 74-8
4 Nou 2 ., . . 41-1
y No. 4 . . - 241
08-0
Bann-hemp . . . 1.9
Cowptas’ . . . 82-3
Sugsreane Ca, 210, . o874
" Co. 213 . . 2,108-8
. Co. 214, . 132509
" Co, 281, . 2,715-¢4
- Co. 283 . . 207,052-2

£ugarcare Ce.
o

" RR
L)
K1)
r

208 .

Co, 3040, . -

Co, 301

Co. 312 .

Co. 213 .
Co. 318 .
Co. 3268 .
Co. 331 .
Ce. 335,
Co. 336 .

Ce. 341

Cr. 342 .
Co. 345 .
Co. 348 .

Ce. 351 .,

Cr. 352 .
Co. 353 .

Ce, 355,
Co. 358 .

Tuc. 303
Tae. 472

P.0.J. 2878

IV, CROP STATEMENT
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The following statement gives the principal crops grown on the

farm and yields obtained :--

Yield in maunda

Crop Area in seres | f

i Total | Average per

i i acre
Sugarcane 47-04 | 24,849-80 | 528-05
Maize corn . . . 11520 | 1,600-35 | 14-67.
Maize, green fodder . 14554 | 29,794-00 204: 71
Wheat P, 4* 1000 13050 13-05
Wheat P, 12% | 9 00 |‘ 146-32 16-25
Wheat P. 52 | 1000 | 159- 90 1599
Other wheat varieties® . . | 21-78 ;l 23245 1087
Barley T. 21 . . ., . 21-50 501-33 23-31
Arhar (Cajanus indicus)* . 41-79 396-65 842
Poas®* . . . . . 22.28 118-23 5-31
Osta . . . . . 18604 3,478 60 18-58
Beorsoem f e 5877 158,133-76 25751

*Crops damaged by frost.

t The figures for beresem include four cuts and no grasing,



£ RBCLENTIFIC REPORTS OF THEE IMPERIAL INSTITUTE OF

V. EXPERIMENTAL WORK

The following experiments were conducted by the Agricultural
Section during the year under report :—

1. Manurial experiments—
{2) Permanent manurial and rotation experiments.

(8} Randomised blocks laid down for check test experiments
onthe above treatments.

{¢) Manurial experiments with double superphosphate on
oats—one maund versus two maunds per acre.

(d} Green-manure experiments with sann-hemp, guar {Cyamopsis
paoralioides), meth (Phaseolus aconitifolius) and cowpeas on oats.

{¢) Green-manure and superphosphate experiments on oats,

{f) Manvrial experiments with sulphate of potash and muriate
of potash on berseem.

{g) Manurial experiments with superphosphate on sugarcane :
50 1b., 75 ib., 100 1b, P40, per acre.

() Manuria! experiments with nitrogen on sugarcane : 40 lb,,
50 Ib. and 80 lb. nitrugen per acre in the form of oil-cake,

{¥) Manurial experiments with superphosphate and cil-cake on
sugarcane : 50 1b. PsOs plus 40 1b., 60 1b, and 80 lb. nitrogen per
acre.

(j} Manurial experiments with superphosphute and nitrogen
(oil-cake) on sugarcane : 75 1b. PsO; plus 40 1b., 60 1b, and 80 Ib,
nitrogen per acre.

(%) Manurial experiments with superphosphate and nitrogen
(oil-cake) on sugarcane : 100 lb. POy plus 40 1b., 60 1b. and 80 1b.
nitrogen per acre.

(1) Manurial experiments with diammonphos and standard
dressing (40 1b. nitrogen plus 60 Ib. Py0,) on sugarcane,

{#n) Manurial experiments with superphosphate and oil-cake
on sugarcane : 100 Ib. ;05 and 80 1b, nitrogen per acre.

{n) Manurial experiments with oil-cake application—one dose
versus two doses on sugarcane,

(0) Manurial experiments with sulphate of amumonia and nitrate
of sods on sugurcane.
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2, Varielal yield trials with—

(a) drkar.

(&) Soybean. J
{¢) Maize for corn.

{d) Maize for fodder.

{e) Gram.

}!} Peas.

{g) Barley.

(k) Oats.

{(#) Wheat,

(7) Sugarcane Co, 210 versus Co. 331.

(&) Sugarcane Co. 210 versus Co. 213.

(1) Sugarcane Co. 214 versus Co. 209,

{m) Sugarcane Co. 300, Co. 301, Co. 302, Co. 312 and Co, 316,
{n} Sugariane Co. 210, Co. 213, Co., 214 and Co, 281,

3. Experimenis Jor other sections of the Instilute—-

{a) Manurial experiments with various chemical manures on
sugarcane for the Imperinl Agricultural Chemist.

(b) Green-manure experiments for the Imperial Agricultural
Bacteriologist—maize and wheat, sann-hemp and wheat, urid
(Phaseolus mungo) and wheat, sann-hemp tops and wheat,

{c) reen-manure experiments with sann-hemp, sapn-hemp
tops, urid and soyhean on whuat.

(d} Varietal trials with wheat for the Imperinl Agrieultural
Bacteriologist-—P. 52 rersus country.

(e} Mosaic tonnage experiments with Co. 213 : healthy rersus
mosaic, for the Ymperial Mycologist. .

4, Miscellaneous experiments—

{(a) Trashing for seed-cane with sugarcane variety Co. 281.
(&) Berseem silage investigations,

(¢} Experiments to ascertain the efiect of speed of tractor-drawn
-"f;nplemsnts on svil tilth and crop yields,

(d) Spacing experiments with maizofor corn.

(2) Sugarcane-cutting experiments with Co. 213 at Meghaul
for ascertaining correct size of experimental plots,
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VI, RESULTS OF FIEL'D AND OTHER EXPERIMENTS

1. MANURIAL EXvERIMENTS

(i} Permanent manurial and rotation e.rperemenfs. The experi-
ment was continued on the same lines ag before in the Punjab field,
Blocks ‘B’ and ‘D ’. The following are the chemical analyses
of manures applied to the experiment :—

Name of manure N% P,0,% | K0

Farmyard manure . . . . 0-72 0-50 0 48
R cake . . . . . . 5-05 . ..
phate of ammonia . - . . . 20-74 . L.

Bulph&te of potash . . . . . . . . 418-42
Superphosphate . . . - . . 30-57 s

Wheat and arhar crops were damaged by frost and the e{Iet,t
was marked on certain plots in these e‘tper:menrs

Ifeaults of permanent manurial and rolation etrperiments for the
year 1932-33

| A SERIES B SERIES
KHARIF Ranr Kmarrr| Rant
i 1932 1532-33 1932 1932-33
Treatment | — 1
| Maize | Arhar | Barley | Maize | Wheat
! grain grain ! graio | grain | grain
i per | per | per | per { per
; @crein | acrein| acrejn | sacre in| screin
| i
Grove I 1b. S AR b. | Ib,
\
1 N% mﬂnure (Check plot 37| 1,330 .- 718 330
a. 10 .
2 Farmyard manure @ 4,000 838 1,224 ‘e, 1,215 1533
Ib. per acre.
2 Farmyard manure @ 8,000 . 1,308 1,181 ‘e 1,018 484
b, per acre. -
4 Farmyard manure @ 4,000 1,445 1,150 e 1,601 839
Ib. per scre plus m%e )
- oake to mpply 20 1h
nitrogen &ere atb the
tlma geof P‘l’:“ intercul-
5 Rape caks @ 40 Ib. mitro- | 1,117 1199 [ .. 1,384 870
pId juck befors Riarif
applied just before
sowing and helf to be
:&p;liod at last istercale | TN L
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23

10

Treatment

A BERIES

B SBERIES

KBaRIY
1032

RAEBI
1832-33

KRARIF
1832

Rani
1932.33

Mazize
gréin

acre in

Arhar | Barley
grain grain

acre in | acre in

Maize
grain
per,
acre in

Wheat
grain
per

acre in

Grovr 1}

Sulphate of ammonie @
40 b, nitrogen per acre,
half before khard and
half before rabi sowing,
but in the year when
arhar is sown it is to
be applied in one doge
in kharif.

Sulphate of potash @ 50
b, K,O per ecre, half
before kkarif and half
before rabi gowing, but
in the year when arhar
crop is sown it is to be

Eghed in one dose in

rif.
SBuperphosphate @& 80 1b,

P,0, per acre, half
before kharif and half
before rabi sowing, but
in the year when aerhar
ias pown it ia to be
applied in one dose in
kharif.

Sulphate of potesh @& 501b.
K, O per acre and super-
vhosphate @ &0 Th.
P,0; per acre, half
before kharif and thalf
hefore rabi sowing, but
in the year when arhar
is sown they are to be
ugpli.ed in one doge in

SBulphate of ammonie @
40 b, nitrogen, sulphate
of;otashr(l;\hst}ilb K(g
and s cephate
80 1h. % 10, por acre,
helf before khav{f and
half before rabé powing,
but in the year when
erhar is sown they are
to be spplied in one dose
in kkartf.

Ib.

222

663

304

411

584

ib. Ib.

1,088 e

936 .

1,211

L1411 ..

1,211 .

Ib.

509

570

1,084

B8E8

1314

1b.

263

241

6461

839
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A BERIES

B SERIES

Treatment

1032

Basr
1932-33

Kaintr
1932

Ranz
1632.33

grain

aora in

Arhar

- grain

per
acre in

Barley
grain

poer
pore in

Maize
grain
per
acre in

Wheat
Erain
per_

acre in

Grove II—eontd.

11 8ulphate of ammonia @
40 1b. nitrogen end su-
hosphate @ 80 1h.
P,lg. acre, half |
before haru’ and half ;|
before rabi sowing, but :
in the year when arhar
is sown they are to be
lied in oms dose in |

rif.

12, Nao msnure (Check plot
5 No. 2).

II', Bulphate of ammonis @
40 1h, nitro, per acra,
sulphete of potash @

50 Ib. K ,0 per acre, half
before Rharif and  half |
before rabi sowing, but |

in the year when arkar

is eown they are to be

: pli_;d in one dose in

|
?
|
|
|

Grovre II1

]2- Green manure in conjunc-
tion with a purely cersal
rotation.

15 Effect of green manure and
leguminous erop in the
rotation,

18 Aa for plot No. 16 but with
sn additional application
superphosphite @
80 b, P40, per acre to
be applied with green
manure only.
17 No Jleguminous crop and
A0 green ruanure.

183 No manure {Check plot
No. 3}.

b,

140

107

246

Green
MANUre

803

994

147

575

1b.

1,577

640

402

230

665

411

1b

859

1b.

1,002

302

370

Gireen
mantire

849

T8

1b,

704

261

azxg

159

1.087
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(ii) New manurial experitmentx. The e§periment was started
with & view to obtain a statistically significant result from the
wmanuring programite followed on the permaneut manurial plots.
Tt has been laid down in the Punjab field, Block 4, in * Randomised
Rlocks * with 10 treatments and 1@ replications. The area of each
plot is 1/40 acre.

The following fonr-year eight-course cropping scheme will he
followed : —

1. Maize and oats, 1932-33,
2, Mgize and peas, 1933-34.
4. Muaize and wheat, 1934-25,

4, Maire and gram, 1935-36.

The following are the t{en treatments adopted in the experi-
ment :—

A. No manore.

B. Farmyard wmgnure at 8,000 Ih. per acre. Total amount
to be applied in the last week of April or first week of May,

C. Rape cale at 40 lh, nitrogen per acre. half to he applied
just before kharif sowing and half to be applied at the time of last
interculture,

D. Sulphate of ammonia at 40 1b. nitrogen per acre, half before
kharif sowing and half before rabi sowing.

E. Sulphate of potash at 50 Ih. K,O per acre, half before kharif
sowing and half before rabs sowing.

F. Superphosphate at 80 Ib. P,0O; per acre, hall befure kkarif
sowing and half before rabi sowing.

G Sulphate of potash at 50 Ib. K,O per acre, and supsrphos-

phate at 80 Ib. P,Oy per acre, half before kharif sowing and half
before rabi sowing.

., H. Sulphate of ammonia at 40 lb. nitrogen per acre, superphos-
phate at 80 lb. P,0; per acre and sulphate of potash at 50 lh.

X,O per acre, half before kharif sowing and half before rabi
sowing.

I. Sulphate of ammonia at 40 Ib. nitrogen per acre and super-
- phosphate at 80 lb. P,O; per acre, half before kharif sowing and
half before rabi sowing.

J. Bulphate of ammonia at 40 1b, nitrogen per acre and sulphate

of potash at 50 Ib. K,O per acre, half before kharif sowing and *half
before rabi sowing. _ - :
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The results are :— '
Mean vield per plot in Ib,

Treatment Majze P. F. 2 QOats B. 8, IT

A . . . 17- 780 11-352
B . f N 21-438 21-721

c . . . 25500 22-435
D . . 20-118 15-209
i 18-208 15197
F . . . . 18: 602 14.-415 |
G . . . . 16:770 10-278~
H . . . . 21-911 22-534

I 212 23-485
J 21-146 15-002

In both cases Fisher's ' z * test was applied and the results were
significant at the one per cent. level, Fisher’s ‘t’ test was also
applied for testing the mean differences between the treatments
and the result was almost identical with both crops.

It was found with both crops that the treatments were divided
into two distinet groups with significant difference between them
but the differences between the treatments in each group were not
significant. These groups are :—(1) Treatments B, C, H and I
end (2) A, D, E, F, G and J.

(i43) Green-manure and superphosphale experiments in the New
Aren, Waini Block. The experiment was laid out in a Latin Square
with five replications. The area of each plot was 1/10 acre ; oats
B. 8.1 was grown in rabi.

Mean
yield
Treatment per Time of of oats ‘2’ tesh ‘1 ” test for mean
acTe mAanuring grain ditference
per plot
in
1b.
T. 1 Fallow . Ve 131-8 | Not signifi. T. 2>»T.1 and
cant. T. 6T, 1 at
the &9 level
T. 2 Fallbow and | Buper a.gp]ied 162-0 of significance.
B hosphats at the break of

@ B0h. PO, MORBOON.
T. 3 Bann-hemp . .. 134-6
T. 4 Bann-hemp |Buper applied 147-4

with superphos-; before sowing

phate @ 80 1b.| sann-hemp.

T, 5'Bann-hemp | Super applied | 162-8

. with superphos- | before sowing
phate @ 801b. | pats.

10
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(ir)y Manurial srperiments with sulphate of potash and muriale
of potush on berseem seed production. Berseem, one of the best
fodder crops for milch cows in winter, is grown here from imported
seod. Seed formation in berseem is very scanty in these parts
though the plant flowers abundantly.

The experiment was started this year to see the possihility of
bringing about seed formation by applying the following treat-
ments :—

1. Sulphate of potash at 100 Ib. per acre.
2, Sulphate of potash at 200 Ib. per acre.
4. Muriate of potash ab 100 1b. per acre.
4. Muriate of potash at 200 lb. ver acre.

The experiment was laid down in two series—one received the
above trestments in three doses while in the other series the treat-
ments were applied in four doges.

The experiment is heing continued.

(v) Manurial experiments with superphosphate and oil-cake on
sugarcane Co. 10 in the New Area, Block 1V. The lay-out of the
experiment was a Latin Square with 4 replications and the area
of each plot 1/18 acre. In all treatments, the total amount of saper
and half nitrogen were applied at planting and the other half of
nitrogen in the middle of June. The PO, in the oil-cake was not
deducted from the main dressing of super.

i Tonnage.
8ucrose | Mean
Treatment per %_ in yield 't test for mean
TR juice per ‘2" teat difforence
{Decem- plnt,
bet) in
1b.
T 1—751b. P O, . 16-06 | 1,924:50 , Significantat | T. 2 and T. 3>

the 5% 1evel | T. 1 at the 19,
level and T, 47>~
T. 1 at the 59
b level. Theéreisno
significant differ-
ence botween T. 2,
T. 3 and T. 4.

T.2— Do, -+ 401b. N | 15-54 | 2,324-50
T.8-Do. +601L. N 16-04 | 2,413-25
T.4—Do. 4 80N 15-27 { 8,318-50

il I —
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(vi) Manuriol experiments with superphosphate and oil-cake on
sugarcane Co. 210 in the New Area, Block IV, The experiment waa
laid cut in a Latin Square with four replications and the area of
each plot 1/18 acre. In all freatirents, super and half nitrogen
were applied at planting and the other half of nitrogen in the

middle of June,

Tonnage
Sueroge |
0% in
juice Mean |
Treatment per (Decem-;  yield fz’ tesh ! f4* test for mean
nere ber) & " per i difference

plot )

n R

Ib, I
T.1—No menure . | 15:12 | 1,055:25 | Significant at i T.2,T. 3 T.4>>
1ihe 1% level.. T. 1 at the 19
level of  rignifi-
cance. There is
! no aignificant
difference betwecn

T. 2, T. 3 and

i T. 4.
T.2—-1001b. P, O, | 15-85] 1,778-00 | !
¥ 401h.N. . | i .
T.3—1001b. PO, | 14-27 1,846:50 |
+ 60 1b, N. l
T. 4—100 1b. PO, 16-11 | 1,859-75 |
+ 80 1b. N. | ;

(vii) Manurial experiments with diammonphos and standard
manure on sugarcane Co. 210 in the New Area. Bamboo Riock, The
experiment was laid out in Beaven’s half-drill-strip method with 11
replications ; the area of each plot was 1/40 acre. Half diammon-
phos was applied at planting and half at ridging ; standard manure,
vz, 50 Ib, PsO; plus 40 Ib. N, was applied at planting.

Tonnage
Suerese .
Treatment % in
yer acre Juiee Mean Standard| Critical Result
{Febrn- difference errcr difference
ary}
i \ i
T. 1—2001b. diam-] 16-42! 13-09 1b, in | 168-03 | 35-71 Not eignifi-
monphos. favour of {P. = -08) cant.
disrnmonphoe
T. 2—Standard 18-70
maputre (50 |b., q
PO+ 401b,
N} ! :
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(viii) Manurial experiments with oil-cake on sugarcane Co. 210
in the New Area, Bamhoo Block. The treatments per acre were {—
{1} 80 1b. nitrogen in two doses.
(2) 80 Ib. nitrogen in one dose.
The lay-out of the experiment was Beaven’s half-drill-strip

method with 11 replications and the area of each plot was 1/40
4ere.

! Tonnagd
Bnerase ] 1
Treatment % in !
juice ! Mean Standard Critical Result
{Feb- . difference error difference
ruary)
I
! ! i :
! i
T.1—Nin 2doars | 1361 82-271h. in 3BT | T5-684 1 Highly signi-
favour of 2 (P = -01)| ticant.
doses,
T.2—Nin 1dose.] 16-02

(tx) Manurial evperiments with sulphale of ammonia and
nitrate of soda on sugarcane Co. 210 in the New Area, Bamboo Block.
The treatments per acre were

(1) 80 Ib. nitrogen as (NH,).S80,: Half nitrogen was given
at the break of the monsoon and the other half after
one month.

(2} 80 1b. nitrogen as N, NO,: Half nitrogen was given at
the break of the monsoon and the other half applied
one month later.

The experiment was Iaid out in Beaven’s half-drill-strip method
with 15 replications ; the ares of each plot was 1/40 acre.

|t| Tonnage
Sucrome | p I
Treatment _%_ n |
. juice Mean Sfandard[ Critival Result
(Jan- difference arror difference
uary)
| ] *
T. 1~(NH )80, | 15:09 | 20-201b. in | 24.93 | 53.47 Not signifi-
favour of {P. =-04) L(:c;l:ltf.s‘g':"ﬁ
NaNO,.
T, $—NyNO, .| 1507
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2. Varagtal YiErD TRTazs

(3) Maize varietal trial for corn in North Pangarbi field. The
experiment was put in two separate Latin Squares ; a spacing of
18" within rows was tried in the one and 15" in the other lay-out.
The distance between rows was kept at 2- 5 feet in hoth cases. The
area of each plot wae 1/40 scre and the number of replications
four,

Results of 18 inches spacing within rows

| Masn yield
Varieties [ per pll,ot ‘z' test 't test for mean difference
' inlb,
P.F.1 . ‘ 39-11 Not significant. | Differerices between  the
varietice are not signifi-
| - ¢ant.
P.¥. 2 ‘ 36-33
P.F.3 . 41-50
Local : ‘ 3667 |
Resulis of 15 inches spacing within rows
Mean yield J
Varistios per pll;at ‘z° teat | *t" test for mean difference
: in Th. [
| |
P.¥.1 . I 45:68 | Significant at \P.F. 3 2> P.I. landP.F, 2
; the 5%, level, | at the 59 level.
PR 2 1 44-15 ;
P.F.3 . 51- 54 |
Local . . . I 46-12 i

(22) Varietal trial with maize for fodder in North Pangarbi field.
This experiment was also put in two separate Latin Squares ; the
two different spacings tried were (1) 15 inches and (2) 12 inches
within rows ; the distance between rows was 25 feet in both squares,
The size of plot and number of replications were the same as in the
previous experiment.

Results of 15 inches spacing within rows

f
Mean yield !
Varioties per }lagut I 27 test ‘1 test for mean difference
in lb, |

F i RN . 837-8258 | Not aignifi- | Not aignificant.

cant.
604875
L 592500 |
S 590«315}

LR

g
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Resulls of 12 inches apacing within rows

Mean vield

Varieties per plot ‘z'test ‘1" taat for mean difference

in lb.
P.F. 1 ! 724-625 | Not signif. | P.F.1 > P. F. 2 and local
cant- at the 59, level,

P.F.2. 671-375
P.FP. 3 . 607500
Local . . . 873-500

L

(1ii) Varietal trial for seed with gram in North Pangarbi field.
This experiment was laid down in a Latin Square with & replications
for cach type. The area of a plot was 1/64 acre. The following
are the resnits of the experiment :—

Mean yvield
Types por ;;{;)L in 'z test

T. }7 g-08 Significant at the 19 lovel,

25 9-48
T. I8 14-73
T. 68 15-70
'P.F. 3 8- 98
P.F.6 718
P.F I . . . . 13-1%
PLOFOIT . . . . -4

‘1 7 test for mean differences 1—

Ts8>P. F. 17, 7.2, 7. 17, P.F.3and P. F. 6
T. 28 ~ Do,

PF 11~ T.25,T.17,P.F.3and P. F. 0

at the 1 % level,

T.58 >P. F, 17, T.25 T.17, P.F. 3and P. F. &
T, 28 > Do,

P.F 11> Do,

PF1">PF 4

ab the 5 % level

and the differences between T. 58, T. 28 and P. F. 11 are not signi-

ticant (at the 5 % level).
a2
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tiv) Varietal trial with barley for grain in Norih. Pangarbi feld.
This experiment Has Feen continued from 1930-31; the lay-out
of the experiment this season was in Randomised Blooks: --The
plot area was 1/80 acre and numher of replications eight.

The following are the results of the experiment :-—

|
Mean ¥yiald :|
Varioties per plot ‘ ‘7" tept ‘t ' test for mean difference
in b,
:
i
l
T.21 . . . 26.36 ' Signiflcant at | T. 21 > ¢, 251, L. I and
i the 19, level. L. IT ot the 19 level. "~
c.25L . . . 92.27 |
!
Loeal T . . . 2{)-992 |
Local 1T . . 2227 i

3. EXPURIMENTS FOR OTHER SECTTONS OF THE INSTITGTR

(i) Manurial experiments on sugarcane Co. 213 for the Imperial
Agricultural Chemist in Newabi fleld. The experiment was laid
out in a Latin Sqoare with four replications to see the effect of
different treatments on tonnage and sucrose content of the cane.
The treatments per acre were as follows 1~

T. 1100 Ib. N as mustard cake.

T. 2—1001b. N + 50 Ib. K,0 as K,80,.

T. 3—100 1b. N + 100 1b. P,0; as superphosphate.
T. 4—100 1b. N + 50 1b. K.O + 100 Ib. P,O,.

The results of the experiment will be dealt with by the Imperial
Agrioultural Cheinist.

(it) Green-manuring experiments for the Imperial Agricultural
Bacteriologist. 'The experiment carried out during 1931-32 wae re-
peated this year also on the same plots. In addition to this another
green-manuring experinient was started on a larger scale. There
were five treatments with five replications laid down in a Latin
Syuare. The size of plots was 1/5 acre each. The following treat-
ments were tried : (1) fallow, (2) wrid green-manured, (3) soybean
green-manured, (4) sann-hemp green-manured and (5) sanu-hemp
tops buried and fibre extracted from the stems. The results of
these two experiments have bLeen incorporated inthe report of
the Imperial Agricultural Bacteriologist,
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(833) Varietal trial with wheat for the Imperiai Agriculiural
Bucteriologist : P. 52 against couniry wheat. The experiment wae
continued this vear in old Jhilli. Tt was laid out in Beaven’s half-
drill-strip method with 17 replications. The size of plot adopted
was 1/12 acre. The following are the results of the experiment :—

“Country

Mean SBtandard Critical
Varietics difference arrar difference Repults
| | . |
Pusa 52 . . ; In favour of i 2-92 §-18 I Not significant
rouniry wheat | | (P. = 05)
4:451h. f |
o

P
|

(iv) Tonnage experiment for the Imperial Mycologist with Co.
213 : mosaic versus mosaic-free cane. The experiment was con-
tinned this year also in the pilk house area ; the results of the
-experiment will be dealt with by the Imperial Myecologist.

4, M1srELLANENCS EXPERIMENTS

{t) Silage investigations. Investigations with berseermn silage
were continued. Separate pits were filled with various mixtures
on different dates and the wastage, moisture content and feeding
value noted. The results have been written up in a separate
note.

(i1) Kxperiment tv see the effect of speed of tractor-draun imple~
ments on soil preparation and ecrop yields. The -experiment was
laid down in Chhonis field in Beaven’s half-drill-strip method with
-eleven replications for each treatment. Each strip measured 1,150
feet x 18 foct. Treatment No. 1 consistedof ploughing with a
H-furrow plough at seven inches on first speed at 23 miles per hour
and harrowing with Baron Taudem Disc Harrow on the same speed.
The treatment No. 2 was ploughing with a 3-furrow plough at 7
inches on third speed at five miles per hour and harrowing with

 Roderic Lean Dise Harrow at the same speed. The * Vickers
tractor was nsed for the work,

The 3-furrow plough working at 24 miles per hour left the furrows
open and the furrow slice was not broken properly while the
3-furrow plough working at & miles per hour turned the furrows
-completely over, the furrow slice was pulverised thoroughly and
the ploughed surface was smooth. The effect is clearly shown in
the illustration given (Plate I). The time taken for plonghing was
‘the same in both treatments.
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Dats B. 8. I was sown in rabt and the statistical resuits from
its vield are given below proving that the higher speed does not
affect tilth nor crop production i

Treatment Mean difference | Standard Critical Resulta
€rToT difference
T. 1-—&-furrow | In favourof T. 2| 12-435 | 27-70H Not significant
plough at 2} = 9-591b. {P. = 0B)
toiles apead.
T, 2—3-furrow
plhugh at §
miles speed.

(it9) Spacing ewvperiments with maize P. F. £ for corn in North
Pangarbi field. The experiment was started to find out the most
suitable spacing for maize within rows. Four different spacings—
12, 15, 18 and 24 inches—were tried in a Latin Square with four
replications ; the distance hetweén rows was kept at 2:5 feet.
The size of each plot was 1/40 acre.

The following are the results of the experiment :—

Mean yield
Treatment per plot fz" test ‘17 test fur mesn difference
in b,
T. 1—12 inches . 48-08 Significantat | T.1 > T.3and T. 4
the 19 level
T. 2—15 inches . 42- 50 T.2 > T. 4
T. 318 inches . 3868 T. 3 > T. 4 at the 19 level
- snd aleo T. 1 *> T. 2 at
the 59, level
T. 424 inches . 20-82

(iv) Sugarcane cutting expaoriment ai Meghaul, District Monghyr.
As the data obtained from the cutting experiment of Co. 205 con-
ducted last year on an area of two acres in Harpur Jhilli was not
sufficient for working out the optimum plot size for sugarcane
experiments, the present cutting experiment was undertaken this
year. An ares of 45 acres of Co. 213, the standard cane in North
India, was kindly given for this purpose by Mr, . Atkins, Manager,
Dowlatpur Agricultural Concern, and with his assistance the cutting
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wap completed. The whole areas of 4'5 acres was cut wuto 1,088
plots—-each consisting of a single row 3 feet wide and 60 feet in
length. The results of the experiment will appear in a separate
publication.

VII. SUGARCANE VARIETAL WORK

The tremendous impetus given to the sugar industry by the
extensive grant of protection has brought work on cane into greater
prominence than ever before. The enormous increase in cane
cyltivation caused by the almost universal drop in the prices of all
other crops has bhrought to the front seweral other problems which
until the year under report were not regarded as pressing. The
great extension of the erushing season has made it clear that the
industry nseds not only an early cane but also a late one and at
present a great deal of money is being wasted in purchasing cane
which has gone back in quality through being unable to stand iuto
April and May. At Puss this need was foressen and we are now
in the third year of experiments with a cane of this type. Work
on Co, 281, as a cane suiteble for irrigated areas neder factory
control, has nuow reached an estate scale and some 12 acres have
been planted noder thie cane for & large seale test which, it is
hoped, will definitely show thut an increased amount of sugar per
acre over the standard variety now irrigated can be obtained in a
noral crop,

The following varieties were planted on a field scale during 1932+
33 :—Co."s 210, 213, 214, 281, 285, 200, 300, 301, 302, 303, 304,
312, 313, 316, 317, 318, 319, 322, 326, 331, 335 and 337,

The following varleties were under multiplication in the
nursery :—Co.’s 338, 339, 340, 341, 342, 343, 344, 345, 348, 347, 348,
349 and 330. Sorghum hybrids 331, 332, 353, 354, 355, 356 and
337,

The following vurieties were under observation in the nur-
sery :—Tuc. 393, Tuc. 472, P. O. J. 2878. Imported in 1932 :—
Co’s 381, 382, 384, 388, 387, 388, 393, 305, 306 and 397.

The following varieties were rejected in 1932-33 for 1933-34
planting :—Co.’s 3060, 301, 302, 812, 8186, 317, 318, 319, 328, 335,
340, 8341, 342, 345, 346, 340, 351, 352, 353, 354, 355, 356, 357 and
P, Q. J. 2878,

The following varieties were planted during Februnary 1988 :—

(§) Field-scale trial —Under varietal tests-—Co.’s 210, 213, 214,
281, 2835, 200, 303, 304 (under ohservation), 313, 323, 331, 337,
339, 343 and 244,
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(¢¢) Small-scale irials :—Under multiplication in the New Area
nUrsery-—

(a) Varieties imported from Coimbatore in 1930 :—Co.’s 347,
348, 350, 393, Tuc. 393 and Tue. 472. (Co. 338 under
observation at Sericulture area).

(b) Varieties imported from Coimbatore in 1932 :—Co.’s 381,
382, 384, 386, 387, 388, 393, 395, 398 and 397.

(¢) Varieties imported from Coimbatore in 1833 :—Co.’s 360,
366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376,
377, 378, 379, 380, 381% 382*% 383, 384% 385, 386%,
387%, 388*%, 388, 390, 391, 392, 303%, 394, 305*, 306*,
307%, 402, 408%, 412}, 413¢, 417+ and 410¢,

SUGARCANE VARINTAYL, TEST

In addition to the standard varieties we have now the following
canes in reserve which have completed their tests and are being
examined for minor points as to their suitability for varions areas-—
Co. 299, Co. 313, Co. 331 and Co. 285, Co. 209 is practically as
early as Co. 214 and far superior to it in tonnage as proved hy the
experiments conducted last year. Co. 313 is another promising
early variety which has yet to obtain a clear certificate from mosaic
before puy further advance can he made towards distribution.
Co. 331 represents the late cane required for April and May crushing.
It is of high tonnage and can stand much longer in the field without
deterioration than any other variety now grown on an extensive
seale in the'tract. Co. 285 represents the most suitable cane for
water-logged areas but the distribution of this cane has now been
suspended as ample supplies of Cu. 210 and Co. 213 are available
to the mills and the extension of cane growing to poor land is no
longer required.

Another problem of great importance to cane growers is the
question of the preservation of seed of early canes of the Co. 214
type in the field as great damage is done to the seed-cane crop by
jackals and much damaged seed has to be planted. The trashing
of such early canes fur seed has been successfully accomplished
and the entire experiment has been written up for publication
separately. Further work on this line is now in progress. Co.’s 303
and 322 are liable to lodge badly but they have been retained for
the present to see the effect of interlocking experimenta with Co. 213

in preventing lodging,
- Cp.’s 337, 338, 343, 344 and 304 are still under observation,

*Ropoeats. 1Thick canes,
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The analykis reaults of the above varieties of canes are given
below :—

Buerose per cent. in juice
Serial Bugarcene
No. varietion ‘ :
October, Noveraber, December, January,
1832 1932, 1032 1933
i

1(Co.210 . . . 15-43 | 1558 ! 15-71
2 | Co. 213 13-59 14-50 17-38
3 Co214 . . 14271 1349 I 17-68 ' 17-42
4lco2m1 .. 1276 | 14-25 ' 1823 |
5]Co 285 . . . 14.86 ° 14-85 ! 16- 51
6 | Co. 280 14.73 1683 17-92 | 18- 26
7lco.808 . .| .. 11:10 1491 18- 70
8)Co.304 . . ..  12:84 11386 i 15-05
9|Co.213 . . 1271 17-23 18-13 - 17-87
10 [ Co.822 . . .. 12-82 16-03 18-21
11| Co. 387 . . . 14-30 16-92 18-00
12 | Co 338 . . .. 16-43 ! 17.35 1762
13| Co. 330 . . .. 13- 6t | 1474 17-18
14 Co343 . . . 13-56 15-08 , 16+ 08
15 | Co. 344 . . . 15-48 18-55 16- 50

Analysis of Co. 831 as a late ripening cane is given subsaquently.

REJECTION OF SUGARCANE VARIETTES

Co.’'s 300, 301 and 302 were rejected as they failed to compete
successfully with our early and mid-season standard varieties,
Co. 312, which is une of the heaviest yielders, lbdges very badly
and is quite unable to stand in the field after September and has
therefore to be discarded, Co. 316 was discarded for tonnage, while
Co.’s 317, 318 and 319 which were of the Co. 285 type were found
inferior to this cane and rejected. Co.’ 326 was very badly lodged
and was of poot sucrose and tonnage. Co, 335 showed very poor
growth and was of exceedingly low tonnage. Co.’s 840, 341, 342
345, 346 and 349 wero rejocted on account of bad agricultural
habit. Co. 851 to Co. 357, sorghum hybrids, were expected to
ripen in six months’ time from the date of planting, and to supply
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the nail} with capes at a time whon normal canes were not available,
thus reducing the overhead charges of the mill by enabling it to
work throughout the year, but since these varieties have failed to
fulfl this desired object, they were rejected as useless to the tract.
P. 0. J. 2878 has been finally discarded on account of stunted
growth and bad agricnltural hehit.

RESULTS OF FELD EXPERIMENTS CONDUCTED WITH DIFFERENT
SUGARCANE VARIETIES

(3) Varietal trial with sugarcane for fonnage in Phatak field. The
experiments were laid out in Beaven’s half-drill-strip method with
15 replications ; the plot area was 1/24 acre each. The following are
the results of the experiments :—

——mr i e - T
Tonnege
S“crow e . ————— e —
. Y in
Varietiea | juice Mean Standard | Critical Regulig
{(#aou- Jifference Arrot difference ’
ary}

Co. 210 . 15+43 | In favour of 44207 | 05-017 Bignificant at
Co. 381 m (P. = 05) | the 59 level.
113-4561b.

Co. 331 . 15-30

£o. 210 . 15-58 ; In favour of 43.32 | 62-62 Wot aignificani
Co. 218 = (P, az - 045}
34-831b.

Co. 213 . 14-861

Bucrose
9 in
cone

{(Mavemn-
ez}

Co. 214 . 15-86 | In favour of 43-02 | 128-07 Significant at
Co. 209 {P. - - 01), tﬂ 12 lavel.
335-28 1b.

Co. 200 . 15-83
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Co. 3'%1 is a cane of gqod agricultural habit but appeara tobe a

te rlpe ng variety as w:il be meen from the cherhical analyses
of juice carried out on different dates and therefore likely to be of
valiue to the grower for late harvesting.

Buerose per cent, in juice
Date of analysis

) Co. 331 Co. 210
8th January 1833 . . . . . . 15-3n . 15-48
17th February 1033 ' . . . . 15-18 15-45
18th March 1833 . . . . . . 17-78 15- 1P
16th March 1933 . . . . . . 18-03 16 NG
3rd April 1833 . . . . . . 17-16 1339
3rd April 1033 . . . . . . 16-47 15- 98-
1ith April 1933 . . . . . . 17-49 17-08.
I1th April 1833 . . . . . 18- 84 17-22.
18th April 1833 . . . . . . 18- 34 13- 50
18th April 1933 . . . . . - 18-4% 14- 9%
25th April 1938 . . . . . . 17-87 14-31
2ith April 1833 . . . . . . 17-08 1560
41h May 1933 . . . . . . 18 A% I1-91

From these analyses it would appear that Co. 331 is definitel y-
able to stand on when Co. 2) 0 haﬂ gone back completely and w:ir
pay to grow for late season crushing.

(1) Preli.ainary trincd with new Co. cane varieties for tonnage in
Phatal: field. The trinl was conducted on the ““ chess-boar
system with 16 replications for each variety. The plot area taken
wag 1/40 acre. 'The results of the experiment are given below :—

Toanage
Sucrore . . P e
Varisties o4 in . '
“.i)‘;"’ﬂ M;‘:T y;;’tld ‘2 test ‘ttest fof mean
cem- P j
ber?m in 1b. difference
Co, 300 . . i4-73 P34:09 | Significant at | Co. 312 > Co."s 300,
the 195 level.| 301, 302, 316 and
Co. 301 = Co.n 300,
302 and 318 at thn
19 lovel.
Ce, 301 . . . 13-89 | 1,228-03
Ce.802, , .| 1312/ 106404
Co.812. . . 1108 1.453-50 )
Co. 318 . . .| 13-80 879+ 81
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&ti) Varelal trial with sugarcane for tonnage in the New Area,
Block IV. 'The three standard varieties of cane Co.’s 210, 213 and
214 ware tried with Co. 281 in a Latin Square with 4 replications,
The plot ares was 1/30 acre. The following are the results of the
experiment :— :

Mean yield

Varieties perl Elot ‘2" test *t " tost for mean diference

in 1b. -

Co. 210 . 1,179-50 | Significant at | Co. 210 7> On. 281 at the

the 59 level. 1% leveland Co. 210 =

Co. 218, Co. 281; Co.

214 = Co. 281 at the 59,

level,

Co. 2138 . . B50-25
Co. 214 . ' 866-00
Co, 281 - . 752 50

(iv} Trasking of Co. 281 for seed. The chief difficulty of growing
Co. 281 or any other early ripening cane is the damage caused to
the soed-cane hy jackals and pigs when left standing in the field
far seed after the hurvesting of the main erop. The trashing of
this cune for sved purpose was tried this year also in the New Area
and Phatak with great suceess. The following are the variations
in the chemical analyses of juice of trashed and fresh canes :—

Average
- Date weight
Deseription of of Juice Sucrose Purity
" | analysia cane % o %
in 1b.
1. Co. 28] fresh . | 2lst Dee, 2.25 G6-11 18-23 8780
1832,
2. Co. 281 trashed on | 21t Jan, 1-30 6150 1540 79-18
20th Dec, 1932, 1933.
3 Da. . | Blat dan, 1:43 70-93 19-0} 82-40
' 1933,
4. Da. . | 31st Jan. 1:35 82-98 17-78 80-63
1933.
5. Co. 281 trashed on 21at Jan. 2-10 6429 18-12 B5- 88
10th Jan. 1933, 1833,
4. Do. . | 3let Jan. 1-83 85-52 1836 §2:18
1¢33.
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Tt was found that the trashed canes suffer & logs of about 20
per cent. in weight in 85 days. CGermination of trashed setts was
one week later than the short-planted setts. Laboratory tests
showed the germination percentage to he 61 per cent. for trashed
and 8 per cent. for short-planted cane. Though the short-planted
canes had & better start at the beginning, the deficiency was made
up by the trashed canes after the break of rains in April and now
there is practioally no difference in growth between them,

VIII, MISCELLANEOUS CROPS GROWN FOR 'I‘HE SEC-
TIONAL OFFICERS OF THE INSTITUTE

(1) The following improved varieties of crops were grown for
the Imperial Economic Botanist in the Agricultural Section for
seed multiplication. The average yield of each variety per acre
is given below :—

[
Yield .
Serial Field Crapsa Aren per acre Remarks
No. in acre in mda.
i .
l1{Gonhri .} WheatP. 4 . 10-00 13:05 SBomewhat affects
ed by frost.
Wheat P. 12 ., 800 16-35 Do.
Wheat P, 52 . 10-00 15-9%9 Do.
Barlsy T. 21 . 10-00 2947
2 | Jhilli . | Gram T. 25 . G600 9-56
Gram T. 68 . 3:00 11-82
Gram T. 17 . 4-00 8-83
3 | Myscre . | New Hibiscus . 5:00 |7 Partly cut ! SBown broad cast.
for send and .
fibre by
B. 8. and
Em-ly baried
New Hibiscus . 500 y Farm. Sown with drill.
[ Arhar T.80 .| 9-50 1-63 Affected by frost,
4 | Nepauli . | Lentil T. I1I-88 1.00 682
Linseed T. 121. | 100 432 |
Linseed T. 124, | 100 408 |
Linseed T. 12 . 1.00 700
& | Punjab-—
D Bilock | Whest P. 111 . 6:00 G-93 Greatly affonted
by frost.
8 | Punjob— )
B Block | Arhar eight 800 6-28 Do.
varieties, "
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{2) The following ctops were grown in small plots for the study
of insect pests by £he Imperial Entomologist :-—

Kharif~Soybean, maize, 47 (Sésamiumi indicum), sunflower,
muny (Philseolus fididbis), castof, bajra (Pennisetum
typhoideum) and iy (z'fn'!if‘opbybﬁ Sorghwm).

Rabi—Sugareane Co. 210, Co, 218, C6. 281 and Co. 245, peas,
gram, wheat, linseed, chillies, tobacco, safflower, mustard
and lentil. -

! IX. MACHTRERY
(1) STEAM PLOUGHING TACKLE AND TRACTORS

The steam ploughing tackle was stvod off almost completely
during the year as a mbtter of economy. All main cultivation
operations were done with tractors except the preliminary run by
steam tackle before rabi preputations. The Marshall 15/30 H. P.
fuel Diesel tractor which was purchased in March 1932 was given
& full trial. Working costs and analysis of operations are given
in the statement below as compared with the three other tractors
worked during the year. The Lunz Bulldog tractor is in its third
year, the International in its sixth year and the Vickers in ita
fourth year. To compare the Marshall tractor with the Interna-
tional, the first year’s working details of the latter are also given 1—

Cost per acre

g
|
‘i

Name of tractor Ploughing ‘ Disc Grubbing
| harrowing
| | |
| ! |
\ Ba. 8. p. ‘ Rs. a. p.: Rs. a. p.
Marshall . . . . 112 8 014 0 013 3
International . . . ‘ 212 0| 1 8 5' 17 2

These figures clearly show that with all points taken into con-
sideration-the orude oil prineiple in agricultural machinery of all
kinde hes definitely come to stay, and ne trastor owner can afford,
in these days of low prices for produce, to neglect the obvious
misthod ghown above for reducing custs,
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The results of the year’s working have shown that fhe crude
il tractor is a8 easy to stert, manipulate and work ss any kerosene
oil tractor. Dé-coking which is reqnired by thesé erude oil models
after every 50 hours runnfng is & very simple provess, takes about
six hours and can beé done by any mistry afte? brief instfuctions.

The oil air cleaner and provision of eylinder liner in thé Marshalt
tractor are distinet improvetnents over i Lanz Bull which
has a dry air cleaner' and fio éylmde# liRer.

A repert dealiig with the actual comphrisons of orude oil end
kerosene oil tractors working will be publistied sefarately.
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2. THRESHER

Investigations dealing with the design of s small thresher suitable
e of small land-
owners were concluded. The new thresher fitted with a. completely
redesigned type of drum was given an exhaustive test and proved

for Indian conditions at a price within the

itaelf in every way suitable,

The daily output is given below :—

.
Date ' Tims Yield Yield per hour
‘ Hours Mds Mds.

25th March 1933 o 3-250 14-481 4458
t6th March 1933 . [ 3-283 17:178 :_ 5232
27th March 1933 .| 2.716 12745 4692
18th March 1933 . | 4-166 15-098 | 3-839
39th Morch 1033 3-800 16-937 : 4-457
J0th March 1983 ] 4-016 11-525 | 2869
11et March 1033 o 2-850 8-450 - 3188
st April 1033 . ll 2.883 7-550 2.618
tnd April 1933 3-366 11-479 | 3-410
ird April 1033 3700 11-807 | 3191
ith April 1933 2815 | 9-035 | 3-209
#h April 1933 . 4-330 18:575 | 4-286
"th April 1933 4-380 16-850 | 3-873
Kb April 1933 3-566 22. 443 6293
Oth April 1933 4-416 29.225 . 5-032
Ith April 1933 . 4-283 21- 587 | 5040

i

67580 298- 560 |

|

|

Average per hour s~-4- 15 maunds.

The entire experiment has been written up for publication

separately.

The degign for a standard bullock gear to work the above thresher
was remodelled and further tests are in progress. It is hoped to
bring out the entire outfit at a price within Indian limits.



AGRICULTURAL BESEARCH, PUSA, 183233 51

X. CATTLE BREEDING

The pedigree Sshiwal herd stood at 227 head during the year
under report. The remainder of the cross-bred stock with three-
exceptions were disposed of (Appendix-—Table I).

Tt is of considerable interest to note that the quarter-bred stock
{3 Sahiwal and } Ayrehire) sired by bull Cello No. 23, the stud bull
of thiz herd in 1919, has proved of very high milking quality ; one
cow now at Hosur having given 13,083 Ib, to-date (500 days) in her
gecond lactation and one cow now in the third lactation at Pusg
giving 32 lb. per day from three quarters at 83 days.

This line of work appeared very promising as the stock is good
all round and appears littls affected by disease or elimatic conditions,.
and its cessation is regretted.

Table II in the Appendix shows the total yield of milk from
the herd and the method of its disposal during the year under
report. Owing to the disposal of the remainder of the cross-breds,
the herd produced 74,297 Ib. less milk. This decrease in the total
milk yield had its effect on the production of cream, ghe: (clarified
butter) and skim milk. .

During the seasun, the local price of milk was reduced very
considerably and this affected the sale of this product from the
dairy—a large number of our Indian customers preferring an impure
article at o cheaper rate, ag a result less milk was sold from the
herd.

The special ealf feeding experiments in relation to early maturity
account for the large increase in the amount fed to calves, Rations
for bad doers and wenk animals in the herd account for the increased
issue of milk for medicinal purposes.

The most noticesble point regarding the Pusa Sahiwal herd
during the year under report has heen the increase in the milk
vield of the herd. The new gystem of feeding and bandling refcrred
to in the lest report was worked throughout the year and the vield
of the herd per cow per day was raised from 13-6 to 17°9 Ib. and
the percentage of cows in milk increased from 50-2 to 56'1 {(Appen-
dix.-Table IIT).

The first year’s results of this experiment have been written
up and will be published. Briefly recapitultated, they are: (3}
increase in the total milk yield of the herd by 47 per cent., (i)
a reduction in the cost per 1b. of milk, {1¢:) a reduction in the amount
of concentrateg fed, (fv) no increase in the general expenses of the
herd, () a reduction in the service period ; (1) a steady rise in. weight
after milking condition had beenreached; and (#47) a steady main-
tenance of the average fat percentage of 4'7 in the milk yield
throughout,

-
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During the year under report, the herd mileh record, which had
gtood for tén years, was beaten by five cows, while the heifer record
was passed by two hsifers—the highest lactation being 8,863 Ib,
m 304 days for cows, und 7,648 Ib. in 304 days for heifers, the herd
record being 7,063 1b. in 305 days previously (Appendix—Table
iv).

Tn order to get some line of comparison with other pedigree
herds which do nut adhere rigidly to the 304 days’ lactation period,
as practised in this herd, Nahiwal cow Chengi No. 534 was allowed
o pass over the fixed period and has done 9,746 1b. to date in 447
days and is giving 12 1b. daily.

Despite the general drop in the price of cattle throughout India
no dificulty was experienced in disposing of surplus stock at good
prices. The demand for good pedigree stock is still very great and
the herd has a waiting list of orders for cows and stud bulls at high
prices.

Culf rearing. During the year under report the special system
for obtaining early maturity with pail-fed calves was carried on.
Marked gains in body weight and more rapid maturity were observed,
while the calf mortality figures are given helow and show the effect
on the general health of the pail-fed calves for the period of the
experiment (Appendix-—Table V).

XI. PROGRAMME OF WORK FOR 1933-31

s 1. Cultivation investigations with special reference to produc-
tion of tilth and condition of soil agsociated with speed of imple-
ments.

2. Green-manuring investigations with special referonce to
water requirements in various soils and conditions required by
ditferent crops.

3. (leneral treatment of a 800-acre farm with special reference
to reduction of costs in cultivation and the rotations suitable to
the introduction of machinery.

4. Line-breeding investigations with & pedigree herd of Sahiwal
cattle with special reference to the transmission of mileh charac-
ters.

5. Experiments on feeding and digestion trials in collaboration
with the Physiological Chemist to determine the digestive capacity
of Indian cattle.

8. Special feeding of young calves with a view to early maturity

t;)o ]Ilengthen the profit period of the average Sahiwal cows and the
wlls,

7. Investigation of the threshing problem in Indis and ths
design of » small threshing plant to suit all-India reguirements,
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8. Experiments with various types of motor tractors and general
tractor implements for collection of data and determinstion of
most suitable types of tractors and implements for Indian condi-
tions.

Collaboration with manufacturers with regard tothe manufac-
ture and test of new types of implements built to correlate with
present tractor design.

9. Investigations on silage problems.
10. Experimental work—
{(a) The design, lay-ont and general technigque connected with
modern field experiments.
{b) Trials of new varieties of crops.
{c) Manurial experiments.

(2} Trials of sugarcane varieties suitable for growth without
irrigation for various classes of soils and with ripening
dates corresponding to the alteration in factory condi-
tions.

{¢) Rotational experiments.
(f) Crop experiments in collaboration with Sectional Officers.

11, Training of post-graduate stndents.
12, Touring and advisory.

XII, PUBLICATION

MBayer, M. Wynne........ Suybean (Glycine hispida Maxim.),
Agri. and Live-stock in India, TII, 5 (September, 1938).
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Tasty IV

Milk record for the Sahiwal herd and heifers, 1932-33

Beat lac- Previous
Name of cows and heifers tation | Days best lac- Days
inlb. tation .
in b,
Cows— J. Ramati . . . 8,863 304 5,088 308
8, Chandrika 8,081 305 5,445 304
3. Ajbi . . 8,080 306 4,014 303
4, Chepgi* . 7,901 304 6,681 304
5. Mukta 7,254 306 5,538 304
6. Makhi . 7,224 308 5,478 303
7. Lakhui . . 7,007 304 5,682 305
Teifera— 8. Laruli . . . 7,848 304 ‘e
o Lalagi . . . 7,019 306 .. ,
16. Bansuzi . 5,034 3068 i .

*She has done 9,746 1b. to-date {447 days) and is giving 12 Ib. al present.

Norr :—Previous herd record :—Kamli 7,053 Ib. in 308 days {1926).
Previous heifer record :-—Kamli 5,785 lb, in 304 days (1921).

Tapre V

Sahtwal calf mortality figures

(Pail-fed period})

Period No. of calves | Mortality per
! cont,
Aypril 1931, to March 1932 . TG 4.3
69 1+4

April 1932, to March 1933




REPORT OF THE ITMPERTAL ECONOMIC BOTANIST

(F.J. ¥, 8maw, DSe., A.R.CS., F.LS., LAS)
(1) BOTANICAL SECTION, PUSA
1. ADMINISTRATION

Dr. Shaw held charge of the Section throughout the year under
roport. Mr. Kashi Ram continued to officiate as Assistant Econo-
mic Botanist, The post of Special Research Assistant was sanc-
tioned for anothér ysar and Mr. R. D. Bose continued to hold it.
"The post of Second Economic Botanist remained vacant.

A sum of about Rs. 1,573 was realized mostly from the sale
of improved seeds. Moat of the work of multiplying and distribut.-
ing seed of improved types of crops was carried out on the Pusa
Farm in collaboration with the Imperial Agriculturist.

TrAINIXG

Three students completed their post-graduate training inthis
Section in October 1932. All three rendered material help in the
different problems to which they were attached.

Mr. 8. Majid, B.8c., continved to receive his training during
the year under report and six students joined the post-graduate
course in November 1932,

In the first week of March all the students of this Section were
sent to the Botanical Sub-station at Karnal for about a week to
study the growth of crops under the irrigation conditions which
are typical of northern India.

Three students from the Agricultural Section were permittedto
attend tho course of lectures delivered in this Section in genetics,
biometry and statistical methods as applied to field trials.

A special course of training in the flue-curing of tobacco was
instituted this year and although there were a number of applicants
for this, for want of accommodation only seven students could be
admitted to this course. In selecting students preference was
given to officers of the Agricultural Departments in India. The
course extended from the 2nd January, 1933, to the 15th February,
1933,

A dairy student from the Institute of Animal Husbandry
Bangalore, was also given & short training in this Section. :

( 59 )
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i
SEagoN AND Rarnrary,

The most notable feature of the season was the incidence of a
savere frost in January 1933, a phenomenon which had not occurred
in Bihar for about 30 yesrs. Delicate crops like tobaeco and chillies
were the worst affected, and were almost completely killed, These
erops suffered more on dry light soils deficient in moisture than on
clayey and moisture-retaining lands. Plots of tubaceo and chillies
that had been irrigated in the Botsnical Section, for instance,
escaped severe damege, while plots which were not so treated
were afected seriously,

The total annual rainfall remained below the average for the
lagt 25 vears (1906—1930) by 8-71 inches. The rainfall in the kharif
season was well distributed, but was 33 per cent. less than the
average of 25 years ending 1830. The major portion of the shortage
was m July and August, the middle period of the season.
Consequently the kharif crops, specially rice and maize, suffered
on aocount of deficiency of rain, For the sowings of rebi erops,
however, the rainfall wag (uite sufficient in November, but was a
little late for some crops like peas, sarson, ete.

Statement of rain in the Bolanical Section in 1932-33

Average for | From lst June
Month 23 vears 1932 to 31st Diffarence
(1906~-30) May 1933
i -
I:;nhes Inches | Tnches
June 1032 753 7010 | —0e52
July 11-08 8-04 —5-04
Anguat . 1409 7712 ~897
September 805 7-54 —0-51
QOctober . i+81 040 —1-21
November 0-43 271 228
Deocemrbar 4-18 0-30 4012
January 1033 . 034 €03 —0-31
February 088 0-59 —0+09
March 041 060 w4l
April 0-56 1-38 4050
May . . 144 459 +3-18
Total 4860 AL —8:71
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Statement showing the seed distribution in 1932-33 of improved eropg
evolved in the Bolanical Section, Pusa

- By the By the
Cron Variety Botanical | Pusa Total
Section, Faim
FPusa
Ib. ib, 1b.
m;!cy « o |Type 1. L1 28 .. 23
w 2 . . 2 .e 2
5 21 . . . . [ 3309 4,526 7,835
Chilli ’ . » 34 . . . . 4 oz. .. 4 om.
o 41 . . . . 3 oz. . 3 oz,
o Bl . 4 oz, .. 4 ox,
Gram . . o 2. . . . 50 .e 50
w 6 . 1 1
W 1T, . .| eee 1,414 1,883
W 25. . . .1 230 443 873
»w 28, . . 63 . a2
w b8 . . . . 258 716 974
» BL ., . . . 217 .. 217
Linseed . .1 _ 12. . ., .|1108 838 1,806
o 121, . . . 652 346 988
o 124 . . . 279 329 608
Hybrid 2 . 1 . 1
, w . . .l 2’ .. 20
" 11 . . . 1 e 1
" 13 . . . 1 .. 1
. " 21 . 14 18
g 7, S . . e as T2
- 63 . . . 1 . 1
w 68 . . . 18 . . 16
Tentil . i Type 2 . . . 2 . 2
» 11 . . . .11 | . 43
. H
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By the By the
Crop Variety Botanloat a8 Total

o | T

b, ib. 1b,

Type II1.54 . . 2 . 2

. 11086 . . 101 538 636

Mupg . , 23 . . 1 . 1

» 28 . 2 .. 2

. 8. . 2 . 2

- 1/2 1/2

. B3 .. 1/2 12

Oste . B.8. 1. 880 4,155 5,035

B.S. 2. . 337 51,003 1,345

Hybid 4 . 18 E .o

. B 12 ' . I 12

. C . 906 e

. D . . 12 . 12

,. E 12 I 1g

. ¥ 53 53

. @ 12 12

w H .. 42 . 42

. I . . 12 . 12

w T 349 | 40

w K .. 12 - 12

K. 8. 10 8 . 8

Patws . Type 3. . . 50 . 50

. 8. . ¢ . 04

New Type . . 88 _— 88

Paddy Culture 66 (A) . 28 . 28

. 490 . . 23 . 25

N [ T 26 . 26

. 838 . . 25 35

- 850 . 25 - 25
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Crep Veristy B:Eg;:ulil:a] %‘u:? Total
Bection, Farm
! Prea .
|
il Ib. Ib. .
Bahar - Type 15 ) ‘ 87 .. 87
. 18, .| 140 20 189
” b1} . ‘ 1 . 1
Y ) o6 . 827
» 4L T 41
w B0 330 . 330
, 51 351 ast
. 64 227 297
. 8 80 82 i
. 80 177 177
, 82 220 ) 229
Bafflower . . 30 16 16
Besamum . . o, T . 27 LoeT
i . 2. 101 101
Tobacco . i » 2B . 15 15
N Hybrid 177 . 9 9
i Type 18 . 1f2 1/2
Urid . . f T . 1/2 12
l R VR 1 1
T R 2 2
. 1T 1/2 " 172
. 22 . 1/2 12
» 23 . 9 2
Whest . . Pused . . 264 2,208 |2,470
Puse 12. .. 956 1,603 3,559
Puss 58 . < 756 7,850 .| 8614
Pusa 80§ . 968 200
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LT ' By the | By the
Crop Varioty Botanical L7 Total
RBeqgtion, .
Pusa
Ib, Ib. Ib,
Puen 101 . . . 11,788 .. 1,785
Puss 111 .. .| ss2 508 |1,338
Pura 112 . . . 4 .. 4
Pusa 114 . . .1 .. 101
Pusa 115 . .o 82 . 82
Pusa 120 . .. 10 .. 10
Pusa 165 . . . 10 10

II. INVESTIGATIONS
Waear (Triticum vulgare Hoat.)

The year under report was one of average yields and bushel
weights compared favourably with the average of previous years.
This may be seon from the following table :—

Weight per bushel in 1b.
‘Wheat

Average of 8

yeard ending 1981-32 1932.33
1830.31

Pasa 4 . . . . 83-50 66-1 66’-3
o 12 . 61-35 450 843
. &2 S 83-94 088 66-4
. 101 e .. 66-8 67-1
. 111 .. . ' 66-2 86-1
» 114 . 3 . . . 88-7 84-2

Frost damaged the ea.rly wheats, preventmg the formation of
grain in those varieties which were coming itgto edr at the time of
the froet. This was well illustrated by the coefficient of
emml@mbetmnlengﬁhofmmdnu@}mdpimm_win

T rh a1
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the under report. This biometrical constant has been
oaloum for the three chief Pusa wheats for the past eight years,

and in the carly wheat Pusa 4 in the past season a much lower
value for the coeflicient of correlation ‘1:“ realize:ﬂ than in the

oding . The results are described in detail in a paper
E:gcmitted for publisation.

A regular system for maintaining the purity of the seed suppl
of the establis}l':ed Pusa wheats has been established inp'?hg
Botanical Section. Seed is taken from typical single plants of each
type every year and in the succeeding year is sowm in five rows,
Seed from the five rows is sown in a small plot in the next year and
from this plot sufficient seed is obtained to sow one acre in the
following year. From this, seed is given in the next season for
sowing on ten-acre plote in the Agricultural Section on the Pusa
Farm. The crop on the Farm is therefore only four generations
removed from a single plant, and this seed iz available for
distribution to different departments of agriculture and others.

Outside India also Pusa wheats are gaining a reputation for
yield and quslity, Thus in Rhudesia (Rhodesia Agr. Jour., Volume
XXX, January 1933) a prize for the best bag of seed wheat was won
with Pusa 4. The Director of Plant Breeding, New South Wales,
reporte—" We have had several Pusa wheats from time to time
from India and of thuse Pusa 4 is now grown fairly extensively in
New South Wales, being amongst the twenty leading varieties in
this State. Pusa 12 appears to be resistant to flag emut and may be
of a value as a parent in breeding. Pusa 111 has 50 far only been
tested on a small acale but it is promising in comperison with
Pusa 4. Pusa 113 is & promising wheat with good quality grain
and so far it has been more productive than Pusa 4 in small tests.
Puss 114 may prove of value in our dry distriets but is very
susceptible to stem rast.”

The wheat-breeding work with the hybrids between Federation
and Pusa 4 and Federation and Pusa 52 has now reached the stage
at which yield trials are being conducted with the more promising
hybrids. Two triale were laid down in Latin Squares in the
year under review—the incidenoe of frost has however seriuusly
affected the significance of the resuits. One of the hybrids
{No. 1054) has been tested in the U. S. A. and found resistant to
five physiological forms of Puccinia triticina.

Barrey (Hordeum vuigare L.)

The demand for the seed of Type 21 bazley now far oxcosds
the supply, and the popularity of this type as s high yielding
varisty necessitates that larger areas of this he cropped in future,
During the yvar under review only 3,300 1b. could be supplied
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from the Botanical Section and 4,528 Ib, from the Puss Farm,
The Deputy Director of Agriculture, Muzaffarpur, in addition, has
been making large-scale distributions of this type.

At the Sepays Agrioultural Farm in North Bikar an average
yield of 1,868 lb, per acre was obtained this year from an area of
8¢5 acres, and in varietal trials conducted there Pusa Type 21
beat both Pusa Type 23 and local barley gignificantly by 9-8 per
ceut. and 31 per cent. respectively. The Gungowli Concern in North
Bihar reports that this type of barley has averaged 35 maunds
{2,870 1b.) per acre during this year, The Superintendent,
Muzaffarnagar Farm, United Provinces, obtained the following
wields in a trial conducted by him this year : — '

Muzaffarnagar trial

Average yields in
Type Ib. per acre
Pusa Type 2] . . . . . .. 3,200-5
Cawnpur barley . . . . . . . 2,714-90
Local barley e e e 2 863-0

Trials conducted during the year under the directions of
Economio Botanist to Government, Cawnmpur {In charge of harley
and cotton investigations), gave the results shown below :—

Cawnpur irial Raya Farm trial
Average Average
Type yields in Ib, Typs yields in 15,
per acre per acre
Pusa Type 21 . . . 8,115-4 | Pass type 21 . . 3,878-8
Cawnpur Type 261 . . . 2,489-0 { Cawnpur type 261, . 83,8260
Cawnpur Type 255 . . . 2,737-0 | Local barley . . 41678

At the Government Farm, Etawah, a yield of 3,004-4 1b. has
been obtained from Pusa barley Type 21 this year from an area of
0 80 acre, giving an average of 3,7656 Ib. per acre. The Farm
Superintendent reports that this type is better than Cawnpur
255, that ite stand was excellent, and that the type would be tried
again next yesr,

A sample of Pusa barley Type 7, which has invariably proved
to be a poor yielder under Pusa conditions but which possesees a
xerophytic type of root-system adapted to the soils of dry tracts,
wag sent to Rawalpindi in the Punjab for trial against some of the
Punjab barleys, to determine ite suitability for that tract, but the
report of the Manager of the Agricultural Station shows that there
$00 this type has failed to do well.
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The early maturing hulless types of barley appeared to be
damaged by frost to a considerably grester extent than the huled
types. Differential response to frost effect was also shown by
various F, families growing under identical conditions in one and
the same field. Whereas families from crosses in which both the
parents were hulled showed hardly any damage, most of the families
which had a hulless barley (Pusa Type 24) as one of the parents
exhibited deformity of the ear-head and an indifferent amount of
seed setting as an effect of frost.

A number of barley crosses in F, and F, generations were
studied during the year and some very desirable types appear to
have been evolved and will receive further attention in the future

The investigation regarding the resistance of all the 24 different
types of Pusa barleys to Hehainthosporsum and the efficacy of
«certain seed disinfectants to control the disease has been contintied
with the collaboration of Dr. Mitra. Details gf the results obtained
will be found in the report of the Imperial Mycologist.

Some Pusa barieys have lately been used by the Geneticist of
the Department of Agriculture, Vietoria, Australia, whoreports
that the five Pusa types tried by him (viz., Pusa barley Types
%, 12, 20, 21 and 24) mature from 7 to 14 days in advance of Pryor,
the stendard Australisn variety, and, on this account, are of
definite value for breeding purposes. He also reports that of more
than 100 importations from numerous countries, these Puss types
are the most promising for use as parent material. Typoes 12 and
20 have been mated with Pryor and Plumage Archer for the
production of early malting varieties, and with Cape for early feed.
In addition, Type 24 will be used by him for the production of an
early feed type suited to the drier areas of the State. A number
of F,, Fy and F; cross-breds, the progeny of these matings, are
nandergoing field trials, and coutain some very promising material,
These reports of the success of Pusa barleys outside India are very
-encouraging.

Oars (dvena sierilis 1) .

A paper on the improvement of the oat erop by selection and the
scclimatization of exotic types has been sent in for publication.
‘This paper embodies details regarding the isolation and cultivation
of B. 8.1 and B, 8. 2 outs and also gives an account of the attempted
scclimatization of a number of exotic cats at Pusa. Invarisbly all
European and American types of oats yield a profuse quantity of
fine etraw but they are all much too late to set a normal-amount o
#eed under Indian conditions.
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The inheritance of some characters in erosses between Scotch
Potato and Pusa oats as well as between Abundance and a Pusa
type formed the subject of a second paper sent in for publication.
Both the Scotch Potato and the Abundance oats belong tothe
species 4, sative L. and all the Pusa onts belong to the species 4,
sterilis L. variety culle, but no difficulty was experienied in obtaining
fertile hybrids from these inter-specific crosses. A number of
very promising hybrids have been fixed from this material. Tt
may be mnoted that single factor differences have heen
observed between sativa und sterilis ty pes of base, strong and weak
awns, and lony and short basal hairs.

Two factors appear to be responsible on the other hand for the
inheritance of amount of basal hairs, hairs dn the margin of leaves.

Transgressive segregation indieating the presence of multiple
fnctors has been uvbserved in the inheritance of height of plants in
all the three crosses studied, number of days taken to head out,
and the number of spikelets per panicle in Crogses I and IT (Scoteh
Potato x B. 8. 4 and Scoteh Potato x B. 8, 2). While in Cross 111
(Abundance x B, S, 4) dominance of early maturing plants and of
plants with a low spikelet number has been observed.

Yield trials with twelve hybrids and B. 8. 1 and B, S. 2 oats,
as outlined in the last year's annual report, were again conducted
both at Pusa and at Karnal and have yielded promising and
interesting results. They will be repeated for the third time in the
ensuing season before any definite conclusions can be drawn. The
response of different types to variations in soil and climate will, it
is hoped, be elucidated by these trials.

. The Assistant Director of Agriculture, Sepaya, conducted a
varietal trial this year with two Pusa oats B. 8. 1 and Hybrid C
sud found that under his conditions the former was significantly
superior to the latter by about 30 per cent. in yield of grain. The
Yyield of B. 8. 1 in this experiment came to an average of 34'8
maunds (2,854 1b.) per acre,

A comparison of B. 8. I and Pusa HybridsC, F, and J against
Iocal farm ocats was made this year at the Raya Agricultural Farm
by the United Provinces Department of Agriculture and the
following result has heen reported :—

|
Actusl vutturn | Outturn per
Nams of varisty Area Rpwn of green sere of green
in avres fodder in k. | £:dder in ib,

Hybrid ¢ 0.2 6,892 34,4680
Hybrid F 02 4,276 21,380
Hybrid & 02 6,088 30,340
B.K 1. . 0-2 5,685 27,675
Farm Beed (Raya) 02 5,705 .. 28,523
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Hybrid Chas been reported to yield the maximum guantity of
green fodder but is rather early in maturity for Raya conditions,

Pappy (Oryza sative 1.)

The isolation of 135 types of Bihar paddies is practically
completed, but their study during the year under review was
hindered by the lack of rain and its bad distribution. 'The
work will be completed during the current year.

GraM (Cicer arietinum L.}

The results of the cross between a Kabuli (Pusa Type 2) and a
desi (Pusa Type 18) gram are now complete and have been written
up for publication. The charscters studied include flower colour,,
seed shape and seed colour. A scheme of factorial analysis fur
these characters and a genetical explanation of their inheritance
has been devised.

Yield trials between some of the new types (48, 49, 51, and 58)
and the old established Type 17 were carried out both at Pusa and
at Karnal. In buth cases Type 58 proved decisively superior to-
all the other types including Type 17. These two results, in
combination with last year’s result, suggest that in Type 58 we
have definitely obtained & gram superior in yielding power
to the older ustablished varieties, Trials with Type 58 will
he continued at Pusa and at Karnal next year and are also being
‘organized in collaboration with provineial departments of’
agriculture in 8ind, Punjab and United Provinces.

In a second yield trial at Pusa with Types 53, 54, 55 and 67
against Type 17 the former were all superior to Type 17. Further
repetitions of this {rial will be necessary to place the results ona
significant basis.

Pianon-PEA {Crjanus indizus Spreng).

This crop suffered badly from frost almost everywhere except
in the Botanical Section whers the conscrvation of soil moisture
appears to have been sufficient to enable the crop to withstend the
frost to a congiderable degree.

A yield trial with a number of the most promising types was
carried out and four types, viz., Types 15, 24, 51 and 64, all proved
significantly better than local seed. Type 51 is erect in habit and
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possesses a large yellow-brown seed, and is also wilt;resistant,
"‘These charscters together with its high yielding capacity should
make this type of great sconomic importance. At the Government
‘Farm, Etuwah, United Provinees, this type was grown on 150
-aered of land this vear and gave an average outturn of 2,228:5 I,
per acre. The Farm Superintendent reparts that it was very little
-affected by frost in the month of January, while local erkar in
adjoining cultivators’ fields was badly affected.

A

Work on the inheritunce of wilt-resistance was continued during
‘the year under review.

« A large F, population from the cross Type R0 (resistant)x Type 5
(suaceptible) and its reciprocal was grown in two fielda which were
artificially infected with the disease, and also in a field which was
mot infected. The inheritance of flower colour was studied in
relation to the disease and it was found that segregation was on a
‘9 :8:3:1 ratio and that the ratio was not significantly disturbed
in the population in the infected fislds by the incidence of the
-digense, This means that the property of resistance to wilt disease
is inherited independently of colour in the flower., The other
«characters studied, seed colour, stature and habit, all exhibited the
-same ipdependence of disease-resistance, and we concinde therefore
that the factors for disease-resistance are not linked with the fuctors
which are concerned with the inheritance of any of these characters.
"This confirms the conclusions drawn from a previous experiment
‘when an ¥, population was grown in an infected field.

The eross was first made some five years ago and the work during
the past season was done o confirm the previous results. From
the original cross the succesding hybrid generations have been
:grown every year both under infected and non-infected conditions.
In 1931-32 when the cross was in the F generation it was noticed
that some morphologically identical phenotypes were growing both
in the population which together with all the preceding generations
.had been reared in non-infected fivlds and in the population of which
all preceding generations had been grown under artificially infected
conditions. The latter possessed a considerable degree of resistance
to wilt, otherwise they wounld never have survived. Five pheno-
types were selvcted from amoeng these resistunt hybrids in ¥, and
five morphologically similar phenotypes were selected from among
the hybrids (ﬂo in F,) which had been resred under non-infected
-conditions.. All the ten cultures were grown in an infected field
in the year under review and it was found that four of the five
‘hybrids reared under selection by the disease were strongly resistant,
. *‘whereas the seme phenotypes which had heen reared out of contact
‘with the disease proved heavily susceptible. This shows that the

-seme morphological phenotype may be either resistant or susoeptible.
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A test for wilt-resistance of five typed, with éeven replications
ags nst Type 5, the control, gave the following rogulte, i—

Type Aw"?udaamq
5. . . . ) e . . 84-93
18 . . . . . . . . ) 6-12
41 . . . f . . . . . 0-72
51 . . . . . . . ) . 8-88
80 . . . . . . . . . 0-82
gx . . . . . . . . . 1-07

The difference in wilt-resistance between Type 5 and the other
types is statistically significant below the one per cent, level.

PEas (Pssum salivum L. and P. arvense L.}

The study of the types was continued.and a yield trial with ﬁve
types, grown without support, was carried out.

LENTEES (Ervwin kns L)

A prehmmary varietal trial with eight hybnd types of lentils

inst two selections was run this year, and it was found that some
of the hybrid types out-yielded the selections and showed great
promige. Regular yield trials with these will be taken up during
the next season.

The study of inheritance of some chgracters in this crop has been
completed and the results will be written up for publication.

Untp axp Muxg (Phaseolus Mungo L. and P. radiatus L.)

Two definite types of root-systems, vi:., mesophytic and
xerophytic systems, were foundinthe Pusa types of green and
black grams. Types coming from vhe alluvial soils of Bengal and
Bihar invariably had mesophytie roots, whereas types which
originated from aced collected from drier localities of the United
Provinoes, Puunjab, Nerth-West Frontier Province; and Peninsular
Indla as well a8 most. of the typet from Burma all possessed a
xerophytio type of root-system. The maximam depth of the main
taproot was greater in the ferophytic than in the mesophytic

of hoth mung and urif, but urid generally had a Mmtly
deepor root penetration than mung. All'early maturing types had

a shallow of their roota while all late maturing types

had & deepor working ~ depth. - The lateral spread of sesondary
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roots was cbserved to be much greater in the mesophytic. than in
the xerophytic typea of root-gystema. A paper on the subject was
submitted during the year under review,

Saxx-rEyMp (Crotalaria juncea L.)

Otwing to the failure of seed setting in this erop a large number
of promising cultures from original samples received from different
parts of India had to berejected. Selections have been meade and
will be continued for some time in order to evolve one or more good
types by msse selection.

Ixp1ax memr {Cennebis sativn L.}

This is 2 dioecious erop in which naturul cross fertilization and
wind pollination is the comynon rule. Tn the preparation of the
parcoric, ganja, all the maie plants are invarisbly weeded out
before any pollination can take place. This is an important con-
sideration in maintaining the purity of a type which may he evotved
by mases selection. A number of selections have therefore heen
made from the ganja usually cultivated in Bikar which appears to
be a mixture of very variable types. It is proposed thereforeto
gontinue the work on the selection and fixing of o good type of

yunja.

- The following sex ratios were nbserved this year in the different
types of hemp studied :—

Number of ! Ratio of

ePla.ntvs l _?Plants 8Plsnl.a O Plant«
I

+
Pusa H-17 . . . . . 18 : f 20 1 1-23
Puss Type 1 . . .. 170 : ¢ 378 1 2.22
P
Posa Type 2 . . . .l 102: | 215 1+ 211
{
B.and O. ¢ {vemple cbtained 174 : | 288 1: 1:68

from Huringpur) . ;

1t iy evident, of course, that the higher the propartion of female
plants present in this crog, the higher is the yield of the 8aal
product (gan;a) obtained and the lese the amount of labour wiaich
has.to bs expended in weeding out male plants,
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Townacco (Nicstiene ladacum L.)

Work was coatinued on the inheritance of characters in a cross
between white and pink Aowered types. The progress of investi.
gation in curing and vield in the crop was seriously hampered by
the damage due to frost.

CarLries (Oapsicum annuum L. and O, frutescens L.)

The original types were maintained and the work of isolating
unit species in (o chillies war continued. The results of the
gtudy of the inheritance of characters were published and the croas
(Tvpe 3xType 29} is rogularly maintained m the Section for
instructional purposes. New crosaes to elucidate the inaeritance of
anther colonr were made,

TIemr {Hibiscus cannabinus L. and #. Sabdariffa L.)

The study of the inheritance of characters in the crosses with H.
sabdariffe var. altissims was contimied and the results of the F,
generation confirmed the conclusions drawn from the F, generation
in the previous season.

An investigation on the variability oi a Meadelian ratic in
relation to the lifecyele of the parent was commenced with
thess crosses = thev are well adapted to thiz study.

Larnszen {(Linum wasifafossimum L.)

Testing of the ninety hybrids obtained from crosses, the results
of which have already been published, was continued. Two hybrids,
H.55 and H, 21, were found to be syual to vhe standard Typel2
in yielding power and to possess cons.derably higher oil percentage.
Both these hybrids have the ¢ white ** seed colour which is more
popniar with the trade than the dark. Further tests with these
aad other hybrids will be continued.

Some types of linseed from Aunstralin were growa, and it is
posgible that a use may be found for them as parents in crossea
with Indian linseed. The Australian types possess large flowers
but their oil coatent in the past season was low., Further work
on thess types is needed ; at present they appear to be moatly
too late in maturity for Indian conditions,

The erosses with Type 15 described in the last annual report
-were oontinued to the F, goneration and .the theory of ths
wheritanioe of petal colour, which was praviously Jawribed, wiw
confirmed. ' .
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The F, generations of the erosses Type 15 x Type 4, 15 x
Type 21, and Tyre 15 x Type 24, were grown and stadied, The
¥, results of segregations for petal colour in the first on tri-hybrid,
in the second on monohybrid and in the lasxt on dihybrid ratics
were confir.ned,

The ¥, generations of the tollowing orosses were also grown
and studied—Type 15 x Type 12, Type 15 x Type 20, Typs 15 x
Typo 22, Type 1 x Type 24, and T'ype 4 x Type 24, In the
cross Type 15 x Type 12,the segregation for petal eolour charaoter
was on a 9:3:38:1 iatio. The cross Type 15 x Type 20 gave
an indieation of a dihybrid segrepation for petal enionr but due
to difficuities in diagnosing different phenotypes decision as to the
precise nature of the segregations in thig cross must remein in
aheyance. The results of Type 15 x Type 22 were similar to
those of Type 15 « Type 21 studied last vear where in F, the white
petal was apparently dominant to blue and in F, a ratio of 3
whites : 1 blue was obtained. Tn the crosses Type I x Type
24 and Type 4 x Type 24 a ratio of 9 blue like F,: 3 blue like
Type 24 parent : 4 white like the other parent was obtained for
petal colour.

The results of these crosses huve thrown light on the genetic
copstitution of most of the tyres and particularly of Type 15
which has hitherto been chscure,

The mean oil-content of 112 varieties apd the maximum in
any variety were respectively 3%:03 and 42-7% per cent. Thus
thern is a decrease of 3+72 per cent. in the former and of 4-:64
per cent.. in the latter compared with the iast year’s {1931-32)
figurex The minimum oil-content, however, shows an increase
of 0-17 per cent, over iast year’s figures.

Statement showing the oil percentage of some high yielding linsced
hybrids and the standard types jrom 1928.29 to 1932-33 (6 years)

Oil percentage
Verioty 1928-2¢ | 1929-30 | 1930-31 | 1831-32 | 1532.33 | Mean
Type 12 . . . 3607 38-e3 7 37-48; 37T-20| 3774 37-28
Type 121 . . . I 40-01 | 40-13] 84-85 | 41-50 | 39:80 ( 40-06
Type 124 . . .| 38.22| 38-86; 387-44( 42-30 | B39-07 3285

Hybrid 18 (T. 12 xT. 1} 4300 42-20 &1-49 45- 50 41-90 4282
Hybrid 21 (T. 12x7.8) | 4180 39.74 | 3768 42.30 | 38:88 | 40.05
Hybrid 55 {T.8x"T.121) 44-03 40-28 42.23 44-13 42718 43-81
Hybrid 68T, 22xT. 121)] 43-18 | -40-50 | 40-01 | 43.84 | 30.58 | 41-e2
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Sarriower (Carfhamus lLinctorius L.)

The thirty-four types were maintained. The seeds of the-
variegated segregates from the variegated piant in Type 27
observed for the first time fn 1929-30 which segregated ihto
normal and variegated plants in the following year having failed:
to germinste last year the original stock of Type 27 seed was
grown. A number of variegated plants were again observed out
of which about a dozen were selfed for further study.

A few types have been crossed infer sc with a view fo study
inheritance in this crop, The percentage of success was small
but it shows that the types are crossable. Because of the thorny
nature of plants and the aggregation of small, delicate Sowers in &
compact head the operaiions of emasculation and pollination were
rendered very aifficult,

SedaMom (Sesamum éndicum D. C.)

Preliminary tests indicate that Types 3, ¥ and 29 will be good
yielders. The study nf the inheritance of characters in this crop
was continuea. The econornic object of this work is the produe-
tion of a heavy-yielding white-seeded hybrid. White seed is a.
desirable character in this crop as such types yield a lighter colour-
ed oil,

Brassroa

The tentative classification of the types id the three self-fertile.
species, viz., (1) Yellow sarson (B. campestris var. sarson Prain);
(2) Ras (B. juncea Hooker); (3) Chinese mustard (B. rugosa var.
cuneifoiia, Prain) was checked and revised. Herbarium specimens.
of all the self-fertile and seif-sterile groups of Brassice were
prepared and sent to the Royal Rotanic Gardens, Kew (England),
for identification and confirmation of our classification of these
groups.

The ¥, generations of the crosses between yellow sarsom, a
seif-fertile group, and black surson and Burma . smrsom belonging
to the self-sterile fgmupe; were studied at Pusa to elucidate the
inheritance of self-fertility and of seed characters. These crosses
Were =

(1) Yellow sarson x Black sareon late (B. campestris var.
oleifera Prain) and its reciprocal.
(2) Yellow sarson x Burma sarscn (B. oleracea var. chimensis
Prain) and its reciprocal.
Similar crosses between yellow sarson and foria (B. napus I.. var.
dichotorna Prain}; and between yellow swrson and binck sarson
early (B. campesirie sub-sp. napus ver. dickotoma Duthie snd
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Fuller) were studiod at the Botanical Sub-station, Karnal,
“The consideration of the mode of inheritance is mads diffionlt
By the fact thet the felf-sterile groups cannot be pure for the
-different charncters. Somie definite idea about the scheme of
“inheritance will be got next year from the study of the F, genera-
-tions of the crosses. At present it appears that solf-fertility is
-dominant over self sterility. and that red seed colour of foriz or
- sarson is dominant over yellow seed colour of the vellow sarson.

The study of there crosses further shows that it is possible to
secure & self fertile plant with red seed, thus explaining the nature
of the natural erosses that were found to be self-fertile and having

‘red seed. It is therefore now possible to prodves a desirable
bigh yielding strain of red-reeded, sclf-fertile sarson or foria,

The wnter se crosses between turnip and ovher Tlraseica group
vhat were made at Puss last year were studied at the Rotanical
Sub-station, Karnal, in their F, peperation, and the results are
-gtated in the report of that station,

Preliminary obrervations were made as vegards ihe influence
of cloudy weather on seed-vetting and these will he repeated next
vear before anv conclusion is deasm. Some strains of the
self-sterile proups were grown at isolated places in order to make
them pure multirle strains.

TARAWIRA (Fruce sativa L.)
The sterility experithent was continued and some results will be
svailable next year,

STATEMENT SHOWING THE YIELD OF CROPS TN THE BOTANICAL
SEceron v 1032-32

Outturn of graiu in 1b, ]

C Plot Caen " Remarks

op Ai:‘.a Actual( Por acrs ‘
ueres

Wheat— |
Pueo 4 . | Westernr Orchard | $-00 | 137 1,522
border D.

» 4 . ! Orchard 4A past . | 1.00 | 1,013 1,018

» 12 . | Pentagonal Seld part  1.05 | 1,826 1,730

w B2 .| Orchard 4A part . | 1-08 (1,205 1,170

y 80§ Pentagonal fleld pert | 1-06 | 1,986 1,308
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STATEMENT SHDWING OMR YISLD OF CROYS IX YHE Bovameil
SEcmow I¥ 1032:33-—contd.

OQutturn of grain
in

Cro Plot Aroa
" avpes | Actual | Per garo Romarks

Whsat— 4
contd.

Puss 80—35| Pem T west |[0-33| 180 1,885
,, 101 b: el part : | 1-96 | 1,062 1,842
111 w  m -1 1-88 {1,328 1,265
. 111 w  eastbordsr [ 0-11] 170 1,543
w 4 .| N.T.Q.lpart . |0-08] 148 2,468
. 12 .{N.T.G.1part 0-06 | 130 2,317
. 52 .| N.T.G.1part 0-88 1 138 2317
w 80—8 N.T.G.1 part 0-88 133 2,217
w 101 | N.T.G.1 part 0.0 | 182 2,700
w 11 | N.T.G.1part o-osf 125 2,083
» 4 | N.T.G. 1 part 0-06 | 118 1,983

Hybrid A | Orchard 6A part o-oss' 45 1,250
. B " ?_o-m: 37 1,028
. D . 0-038 49 1,361
w E . . o-oas‘ 4 1,222
w F . .|o~(m¢:| 41 1,190
P ¢ » 0.086 34 1,000

Pusn 52 " 0-036 67 1,861
. 4 - 0-088 42 1,167

Hybrid K N .| 0038 45 1,250
w L " 0-038 45 1,250
w M . ) o~o:w|i 27 750
. R . 0-036 47 1,306
w N " . o-mmt 45 1,250
N - . o-ossl 58 1,611
w O n-osal 26 722
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STrATEMENT SHOWING THE YTELD OF CROPS IN THE BOTANICAL
SecTioN IX 1932.38-—conid,

i Outturn of grain
in 1.
Crop Plot Aren,
in Remarks
aaren | Actunl | Per acre
eoneld.
Pusa 52 , | Orchard 84 pert 0-0)8 56 1,558
w B2 .| Orchard 1A part . | 0.153] 208 1,350
Locat " 0-1 154 1,281
Beramum.— .
Type 1. | N.7T.G. 10 part 014 &4 386
w T " 007 k)] 443
. 9. . 0-07{ 10 2
. 15, Y 0038 N 314
. 28 " o-035 o 247
, 28 . 0071 29 414
, 20 . " 0-14] 73 521
Tahacco—
Type 63 . | Orchard 3A and B 0-04 1 471 872 Leaf
art.
,, B8 . P i " .l osa| 348 633 ,,
Hybrid 142] Inside Muzahar }-80 (1,152 720 ,, The crop was
badly damaged
W 171 . 0-40 ! 238 50, by froet.
Cash " 060 | 48 603
Qram—
Type 17 . | Riverside ¢ast, enst- : 0-38 | BI0-41 1,343-2
ern half.
w 25 . | N, T.G.4 0-83 | €09-4] 1,432-4
o 28 . | Barah 1 part . 016 | 120-9 1,200-0
s 41 " 002 410 2,050-0
+ 58 . | Riverside cnat, west. | 0+ 38 7011 18450
. ern half,
» 17 . | Barah 1 . 0-013| 183.3! 22370
o 48 " . . 10078 170-4 ) 2,834-2
. 4. . s . | 0-D7 18740 £,1507
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STATEMENT SHOWIKG THE YIELD OF CROYS IN TAB BOTARICAL
Szoriox IN 1932-33—-confd.

Qutturn of grein
[ in 1b.
Crop Flot Ai.:’s' i Remuks
aores | Actual | Per acre
From— |i
contd. ! :
Type 51 . | Barah 1 0073 187-2 | 2,564-4
Loss. | . 0-078 203.0 | 2,780-8
. 17. v . 0-073 140-1] 1,919.2
. 53. " . 0-073 183-75) 2,517-1
, B4 . N . 0-073 178-8 | 2,4)8-%
. 55. .o oo-:j 156-4 | 2,142-5
. 67 . " 0-013! 1778 | 2,438-1
Rahar— !
Type 16 . | Orchard 4B 0-109 2358 | 2,163-8
o 18 . . 0-109 181-5] 1,481-7
. 24 . . 0-108  210-33) 1,828-9
w41 N ] 0-109_' 158-9 1 1,457-8
» Bl " 0-109 218-9 | 2,008-1
. 6 . n-wni 207-41 1,903-0
N 0-10!]]| 192:6 | 1,767-0
. 80AZ . e n-we’\ 163-2 | 1,407-2
» B0A4 " o-,uml 166-25 1,525-2
»oga " 0-109, 185-7 | 1,703-7
Local . . e o-woi 188:4 | 1,728-6
Type 24 . | Lawn plot 3 . 0-234 | 660-0{ 1,941-2
n 80. (8, T.G.8 . 0-20 403-8| 2018-0
- 5. B.T.G08 . 0.24 | 555-6) 2,315-0
Pszs—-
.14 .| NLT.G. 9 pert 0.08 | 30.75 5125 Dm"?;:
8. 141 . . e 018 | 104-5 863:1 | Damsged %o
. wexhntby
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St Mbwing Tak visp ok ckofs v YiE Bomniisn
Skdrion 1w 1082-88=-ooild.

Outture of grain

. inlb- .
C‘mp Plot Aren Rematks
. m
acroe | Actual | Per scre
Pogs-contd.
8.3 . |NTG.Opsrt. . |0-05| 68-86] 1,320
8. 3 . . . 0-05 53-3 | 1,088-0 |
8. 141 . |N.T.G.2 o-030 454 12611
8. a8 w s . . ] 0-08 344 B55-6
£, 26 . . .{0-038 337 941-7
A. 14 " . 0-038 10-75 2088
Farm No. 1 . . 0-036! 33-3 825-0
Borley—
Type 21 . | W, Riverbank . | 0-74 | 2,883 | 3,828
e 21 . ] Orchard 2D . L1071 1,254 1,766 Poorand hetero~-
genecus  plot.
Barley put in
after remowal of
ard 0 fruit orolundl;
21 . | Ore BApart .| 0-40 488 | 1,217 Bown wvery late
” after harvebting
urid.
Loeal . - .| 0-22 244 1,108 Ditto.
Oals—
B. 8. 1 . | 8, Barah horder 635 820 ) 2,348
B.B.1 . | Outside Musahar & | 0-20 400 | 2,450
B. B 2 " . 2020 363! 1,815
Hybrid F " . 31020 g18 | 1,580
n C. " o 1A|0-800 LB | 2378 | After ;akfing &
part. cutting of green
leaver for
) fodder.
e . " . 0.530 | 1,000 2180 Ditto.
» 4. N.T. QB part - 010 197 | 1,870
I " . {006 74-50] 1,480
w B v 005 64-750 1,285
n G " . [ 905 ) 1300, 2,600
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RTATEMENT SEOWING TEE YI¥LD OF CROPS IN THE BoTANICAL
' BECTION IN 1032-33—contd.

P N i [ Gutturn of grain
. in lb,

Crop Plot Arﬂa. Remarks
in
acred | Actual | Per acre

Oals—oontd,

HybiidD. | N.T. Q. 5part . | 0-05 ] 99-25 1,085
s E " .1 0-06 ) 101-75 2,085
w F " . lo.08] 119.75 2,395
. H - 0-05 | T4-5¢[ 1,290
T | " 0-05 | 118-25| 2,365
w 7 " Lf0.05] 124-50] 2,49
w K " 0-05| 81.75 1,835

B.8 1. " 0-05 | 115-25 2,305

B. 8.2 . ”» 005 | 126-0 | 2,520

Lentil—

Type 11 [ 8. T. G. & part 0-15| 148 987

Hybrid " D15} 141 040
I1I-86.

Typo 1l . | 8. T. G, 3 part 0-01 10-00| 1,000
o 1. " 0-01 | 19-25 1,25

Hybrid A " 000 | 2i-705[ 2,175
» B » R 20-5080 2,060
» C " .| o0l 18-75, 1,875
» D " 0-01 | 16-28] 1,825
w E " .|0-01| 16-50[ 1,850
w F » |01} 19.28 1,925
w G " .]oo1| 1800 i,sqo
»w H " .leon | 18780 1,875

Type 12 . [ Orchard 6B . ., | 0-1 154§ 1,540

Mpbeid 10 o] 1] rae0

. 0, o] 1e| 1se :
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STATEMENT SBHOWING THE YIELD OF CROPS IN THE BOTANIOAL
SEcTION IN 1032-33——concld,

! | Outturn of grain

in Ib.
Crop [ Plot Aren
in Remarks
BCTPH Actuel Per aore
Linseed— |
oontd. .
Hybrid 21  Orchard 6B . 01 149 1,490
» 28 »” L] 01 118 | 1,190
" 38 " . 01 131 1,310
»  B5 . L] o0 151 1,510
» 68 " B | 187 1,370
Safower-- [
Type %0 . 8. T.G. 7 . . |6-05 43 860
i
Hibiscus—
Type 3 . ! Musshar Oat No. 1. | 0-30 #9 230
. 8 .| Bouth Orchard bord. | 0-09 24 2668

ar.

» & . Musshar Qat No. 5. | 0-28 120 4285

Ohillizs —
(3emi dry} . | Barah 3 . .]o-8 438 | 513 33 | Crop badly
! demaged by

1 frost.

[

HI. PUBLICATIONS AND PROGRAMME OF WURK FOR
1933-34

PUBLICATIONE

pande, R. B.—Studies in Indian Chillies No. 8. The
inheritance of some characters in Capsicum annuum L Indinn
Jour, Agri. 8¢i. 8, 1033, 219-300.

Bose, R. D.—Application of modern statistical methods te
-field trials. Agm und Livestock n India, 1933,

..... eenee. and Jogleker, R, O.—8tludies in Indian Pulees
“No. 6. The root-systems of gresn and black grams. Iudvm
Jour. Agri. 8ci. 19383,
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Shaw, F. J. F. and Bose, RB. D.—Studies in Indian Oats I. The
improvement of the crop by selection and the acclimatization of
exctie types. Indian Jour. Agri. Sci. 1933.

................. ——8tudies in  Indian Oats II. In.

heritance of some characters in interspecific crosses between Arpena
sativa L. and A, sterilis L. var. culta. Indian Jour. Agri. Sci. 1983.

~ Shaw, F. J. F.—Wheat and Barley in India {written for the
World’s Grain Exhibition and Conference, Canada, 1933).

PrROGRAMME 0¥ WORK FOR ]1933-34,

Investigations will be continued on the genetics of those
crops which huve formed the subject of this report.  Special
attention will be given to yield triale and statistical methods.
Training of students will continue as in past years,
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(% Botanical Sub-Statien, Karnal
(Pinanced by the Impevial Couneil of Agricultural Research)

1. INTRODUCTION

Khan Saheb Abour Rahmar Khan held charge of the Siation
throughout the year. '

The post of Farm Assistant wag filled up by the appointment
of Mr. R. B. Fkbote (I. Ag. Honours) who joined hie cuties at
Karnal on the 20th February 1933.

TaarNrng

All the post-graduate students of tne Botanical Seetion, Pusa,
‘vistied the station in Fehruary 1932 and studied the following
reepetiments ¢ — -

(1) Triale of two new hybrid wheats 120 and 165, which were
‘400 iate for Pusa.

{2) Trials of Pusa barleys, wheats, etc., under irrigaticn. The
reactian of {he burleys and some varietics of wheat to rust under
-irrigated conditions was most etrikmy.

{3} Yield trials of oats under irrigation.
:{4} Yield trinls of gram.

«(5} Brassica types and cultuses,

6} Fy and ¥, populations of gram croases,

SEAzoN AND RATNFALL

The year 1932-33 was on the whole satisfactory. The out-
tern of gram was exceptionally very high. Vieids of whoeat
variefies were also a Jittle better than those of last year.

Rainfall during 1932-23

Month Inches
June, 1932 . . . . . . . . . 1-02
July . . . .. : .. .. BT2
Auguat . . . . . . . . . 8:03
Beptember . . . . . . . . . 10-%0
QOetobar . . . . . . . . 0-02
Navember . . - R . . . . o
December . . A . . . . . 2:08
January, 1933 . . . . . . . . 0-09
Februaty . . . . . . .+ .« . l-02
March. . . . . . . . . . 090
April . . . . . . . . . . 0-81
May . . . . . . . . . 1:92

w t ' Total . . 3819
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MACHINERY

Tke ‘Bulldog T.anz’® crude oil tractor continued to work
satisfactorily both in running the ‘Consul’ thresher and cultivating
the land. The plough * Consul {3B) * did not prove very suitable
for irrigated stiff lands of the gtetion. It makes land very uneven
which is not desirable for irricated lands. The ¢ 8-ft. Baron’
disc-harrow proved to be very useful both fur L ultivating the land
beforc sowing and covering the seed when rown broadeast. The
‘ Campui’ threrhor did very good wark in threshing whest, barlcy
and osta. This vear it was adjusted so that the percentagp of
broken gmaine in wheat was negligible, i.e., less than 1 per cent.
Grams can alsu be threshed inthis machine bat the percentage of
broken grains comen to at the least 6 per cent.

II. INVESTIGATIONS

Pappy ¢

Out of the 76 samples collected from difierent places in the
Punjab and other parts of India, 125 different types have been
isolaterd. Among these 10 types are verv promising and are being
grown on large observation plots for comparison. A tentative
classification of all the isolated types has been made which will
shortly be sent for pulblication.

! WHERAT
One of the objects of starting the Xarnal Sub Station was
10 provide an area in which late matming varieties bred at Pusa
might be tried under conditions which are moie favourable for
thelr development than are available in Bihar., A geod deal of
work has been done in this direction and two new hyhbrid wheats,
20.1 and 3-1, have given very good results at Karnal. Having
proved successful 1n the preliminary tests permanent pumbers
P. 120 and . 185 respectively have been given to them. Tests
will be made simultaneously at Pusa at, éa.rnn.l and at several
faxmse in the Punjab and the ¥Inited Provinces under various
climatic and other conditions including canal irrigated, well

irrigated and darané (rain-fed) lands.

The varieties ta be tried at Karnpl will be a8 follous ;D 1
P, 185, P. 4, P, 12, Punjabh RA, and twp other xasighies 86
by the Punjab Agrioultural Department,
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Two corosses of wheat were made in 1830 at Puss and were
taken to Karnal for study. The Fy generation of these crosses
was studied during the current year.

(1, P. 52 x P. 111
¥ 111 x P. 52,
(2) P. 111 x 6-1-4-1 (P, 52 x Fed.}

6-1-4-1 (P. 52 x Fed) x P. 11L

The parents P. 52 and 6-1-4-1 {P. 52 x Fed., are tully borrded,.
while P. 111 is beardlers. The F, plants of all the crossos were
shoit-tipped. In F, the follow.ng segregstion took place.

| Very |

Beard] 8hort | Long | lonz | Half | Fully
Nam-~ of the cross 184, } tip- | tip- | tip- (beard-|Leard- Total

pd |[pd |pd ed nd
I
1. P, 52 x P. 111 . . 63 376 155 112 415 37 783
i

P.1l11 x P. 52, | . . 471 343 162 | 135 8, 73| 796
Total . 108 | 718 | 317 | 247 { 77 110, 1,579

2. 6-1-4.1 (P. 53 . Fed.), P 111 41 I 381t 143 42 ' 5d | 787

|
P. 111 < 6.1-4.1 (P. 52 x Fed.} 49 ] 487 7 231 . 130 iy 621 988

Totai . 905 sn‘ 31 251 101 11811.775

It will be seen that the fully bearded and beardless classex ar
each 1/13th of thetotal poputatiod indieating a two factor segroga-
tion.

Fully Total
Uross No. 1 Biardless  bardsd population
Obgerved . . . . . . 109 110 1,579
Expected . . . . . . 98-7 . o8y
Crose No. 2
Cheorved . . .o . 80 1a 1,775
Expicted . . . . " . i10-9 119-%

. Al pru;nijsing tul%iy bea;‘ldefl .p]ant& ‘have l;be:pp selected for
growing next vear and it is hoped %o obtain o ded variety with
vhe grain qualitics'of P. 111, e j
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Many upfised hybrid cultures of wheat originally sent from
Pusa were grown and seleciion work was continued. The following
five cultures of Canadian wheats were also grown :—

(1) Garnet Ottaws beardless.

® ., . half bearded.
3y . tipped.

{4) Reward Ottawa short-tipped.
{59 S 5 long-tipped.

All were late in maturity snd produced rhrivelled grains.
They are more susceplible to hlack rust and are not suitable for
growing in the Ppnjab. However they possess very good standing
power and can be usea as parents in crosses,

Some Japanese wheats were algo tried but were badly attacked
by black rust and gave very poor results.

The incidence of bunt (Tilletia indica) in whest was seveye in
the vear under report and was investigated by the Asdistant
Mycologist, Pusa. The disease was most severein I 112 and P. 113,
wag less severe 1n P, 111, I, 80-5 and 1. 120 and was least in
P’s 4, 12, 52,114 and 185. All seed will ke treated beforc next
sowing.

A gtatement showing the ouwiturn of different types of wheat
grown on & large scale is appended.

Gram,
All the 84 types of gram were maintained,

A yield trial experiment in randomized blocks was carried out
with the following four varieties with 10 1eplications :—T, 58,
T. 17, T. 28, Loeal. Type 58 gave the best vesults with a yield
of 3.021 1h. per acre, locnl was second with a yield of 2,702 lb.
per acre but its grain colour is not popular, T. I7 was third
with a vield of 2,507 1b, per acre and T. 28 the last, its yield heing
1,049 1b. The resuits were tested ataiistically by the analysis of
variance and it was shown that the suprriority of T. 58 was
statistically significant at the one per cent. level. Thig result
agrees with the results of two other yield tiials eonducted at Pusa
in 1931-32 and 1932-33 and we may regard the establishment of
T. 58 aa a very high yielder as practicallv proved. The results
will be published in detail after experiments at Pusa and at Karnal
durirg the next (1933.-34) season.

Bixteen promising types were grown on large observation plots
to ascertain which of them are suitable for a yield test. The resnlte
are shown in statement No. JI apperded in the end. Types 46
and 67 seem to be the best in yield and quality and will be grown
next year on a large scala to get sufficient seed for future yield
trinls, T. 28 is the best of the small white sceded typéa um:{
kept up ite position.
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@ram creessd. ‘The following croxses wers studiod in the “year
wador pepart - —
¥, generations of

(1HT.% ~x T 13
(¢ T.12 x T. 11
(8 T. 82 x T.1

F, generations of

(1) T. 30 »x T.2
(B T.2 x T 38
(3 T 52 » T.11
() T. 21 < T 11
5} F. 82 x T.1
{6} T.1 x T.82

The inheritance of colour in flower has heen s’*udierl fully and
the results are heing published.

So far three factors for colour in the petal have heen identified.
Thege factars are, & factor B for hlue colapr, a {factop P which
modifies blue to pink and a factar W which inhibits the develop-
ment of green colour om the edge of the standard. -The {aetor
¥ by iteelf in the ahsence of B has no effect on the calour of the
flower and white flowers therofore may be of several different
genotypes. The development of greemnners on the edge of the
standard is coptralled by the presence of W and is independent
of the other colour factors P and B,

The inheritance of seed characters such as eolour, shape,

surface, ete., is being studied and will form the subject of a
later paper,

dare

Lasgt year a yield trial of some Pusa onts was laid out in
randomized blocks. Thirteen varietien were replicated five times
in hlocks of 1,000 squarc feet cach. The trial was tepeated also
in the year under repqrt and the results are given below :—

Average yild in lb. per acre
Hyhrid . Yield in b, Rank
1,584-8
1,136+ 1
2,077

1
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Barriy .

s — ——— -

- L

Last year the Yest types of Pusa barleys were attacked by
rust very badly. This year all the 24 types were grown on small
scole to ascertain their susceptibility to rust at Karnal
under irrigated conditions. No'type proved to be immune, but
some are more resistant to rust than others. Types 12, 17, 21
and 28 seem to be the least attacked and will be tried in future.
Type 21 was one of the types most severely affected by this' didease
in the previous season, #nd it appears that the incidence of disease
in any particular type ig subject to wide seasonsl variation,

BRASBICAR

Represéntative cultures of different specics of Brasvicse were
grown both at Pusa and Karnal. A tentative classification has
been made.

Brassicae crosses. Some crosses between turnip and five
Brassica varieties were made at Pusa and the F.;s were grown
at Karnal, The F, plants were intarmediate in thickness of root
and flowering time and had much more vigorous growth than
either parent. The percentage of pods forméd under bage in
different plants of the ¥, generation was as follows ;—.

T'oiig (B. napus Linn. var. dichotoma  x Tutnip (B. tumpdstria‘subspe,
Prain). . . .

rapa) 28T to B35

Turhip ..+ .. XToria . . . . 188t 16-82
Turnip . . . . « xYellow sxrson (. egmpes-

tris Litm. var. sadsen Prain) 4789 to 77- 12
Turnip . . . . . > Black sarson late (B. camrpes-

tris Linn. var. bligfern

Prain) . . . 3-79to 32:25
Black sarson late . . . . XTurmip . . . . Oto12-4
Turpip . . . . . *Burma sarson (B. aleracsa

Linn. var. chinesis Frain) 2-15 to 60-00
Burina sarson . . . «  xTurnip . . R . Do 40-42

The cross between turnip and ordinary ra: was not successful,

F, generations of crosses between yellow sarson and forig
and yellow sarson and black sarson were also grown. Yellow
sarson is a self-fertile species having yellow seeds, while foriz and
black sarson are both seli-sterile with red seeds. F, plants were
self-fertile with red seeds.
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Statemeni showing the segregution of seed colour in Fy

Namsa of croms

No. of

Frequency in F,

|
t
i
i

Fy Red | Yellow |
plants seod seed
- N ' S
Yellow sarson 75-1 % Torft 48-1 1 55 9 } 84
. 3 4 B ] 28
_ _ 5 a1 3 |
Total observed = . H8 - 17 130 -

Expected en 3 : 1 banis . 07-5 32-5
Toria 48-1 x Yellow sarson 60-1-5 1 28 o | =
12 50 12 71
’ 17 31 [} 37
Total abeerved 118 29 145

Expested on 3 ; 1 bagizs ,, - 108-73 ‘36- 25
Yeliow sorder  (60-1:5) % Black | % 50’ vy 23
sarson. 3 4 ki 47
4 33 9 42
Black sarson x Yelluw sarson . 1 1 .1 4 15
4 4% b bl
' Totel observed . 103 25 188

. 141 47

Expected on 3 : 1 bacis

1t will be seen from the above results that the frequency of

yellow-seeded plants is much less than the expected number. This
may be.due to the presence of a lethal factor in yellow-seeded
plants and will be investigated during the course of detailed study.

To study the inheritance of sterility, fifteen plants in each F,
culure were bagged and the percentage of pods formed was noted.

Plents in which the percentage was below 30 wore taken as sterile.

The segregation of this character in F, is given below.

Siatement showing the segregation of sterility in Fy

Frequency in F,

Name of croes No.of Total
F, Belf- SeH-
plants fortile sterile
Yellow sarson x Toria. . 1 10 3 ] 15
3 14 1 15
. 5 13 0 ] 13
Total obwerved . 37 -8 43
i _82-2% 10-75

Expected on 331 basis
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LT ) I'\,é‘gil ' K
. . Frequency in ¥,
" Name of crossi. - No.of |7 ) Total
F, 8olf. Helf- *
sk oee e plm“, +r _f?ﬁ:« .t f!\wﬁ-lo
Toria X Yellow sarson 60-1.5 .7 1 15 0. 15
A . . 19 e 11 4 15
o 17 11 n 15
Total observed . . 37 8 48
Expectedon 3:1basis . . 33-75 1i-25
“Yellow sarson < Black sarsons i . 1 7 8 -
. ' SRR R 13 2 .0 15
ww L 4 14 2 18
LA R .
Black soreon x Yellow ' sarson . | 8 1 8
L -4 - 8 L} 14
R
Total obeetwasd ' . : 50 19 89
Expected on 3:1 basis . . ' 52-5 17-5 F

From the above. results.it is clear that red colour in seed coat
and self-fertility are dominant ‘over yellow seed coat and self-
sterility. ‘

Thes€ results confirm our foFmer observations made on natural
orosses. A type which has red seed with all other characters of
yollow sarson has already been fixed, which means that by
-orossing a self-fertile species with a self-sterile one we can produce
aelf-fertile types with some characters of self-sterile types,

II1. SEED DISTRIBUTION

The following seeds were distributed from the harvest of 1932-
33— - .

Wheat - Mds, Sra.
Pusa 4 . . . . . . . . 113 2
" 12 .. . . . . . . 105 0
" 80.5 . . . . . . . . 43 23
. 111 . . . . . . .- a8 5
a 12 . . . . . , . 720
. 113 . . . . . . . . 8 0
» 114 . . . . . . . . 13 3
o 120 . . . . . . . . 5 38
- 183 . . . . . . . . 5 38
Gram—
T 17. . - . . . . - . FT.

J. 8. . . . . . . . . 12 10
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1V. STATEMENTS SHOWING THE-YIELDS OF CROPS

1. QUTTUEN OF DIFIMERENYT CROPS DURING THE YEAR 1932-33

L .t . .1 |Bushe]. Highest
Area Actusl { Outturn wﬁgfh‘t outfirn
Crop Plot in  sutturn poracre [ o por eome
. No. iseres . inlb, in 1B dlu. 1 in
tncma in 1931.32
.. Ib. ‘ in Ib.
General Area— o 218 5.449 ; Ii e
Gran —T, 28 42 -1 L4491 L, 804
T. 38 a4 |1-90| Sem ;”ogo Tohe 00
45 190 | 5,264 2,025 ! Hes
Local . t0 1-20 0 2,678 | 2074 :
51 1-40] 2.55¢ | La24 o A4
T, 17 46 1:70 | 4,203 2467 Py
&7 L1800 8763 2348 i
48 1-49 | 3,085 | 2,080 i
© [140; 3138, 224 !
Wheat —P. 11 litos ‘483 | 1624 1,648 Be-4' ] “Wikip
P.HOS" 148 or 104800 | 19884 + b8 85:84 ! . .1,805.
P4 . 17 to 23 (16-47 | 24,052, 1,400 ;, 683 | 1437
.o Mo |‘8-88 | 1 | 17082 | -86-0 ;. 4551
P. 12 Sb oo 41 (1550 | 26,143 . 1,685 | 162-90 | LI88
Osts—Hybrid J . 96 |1-00] 1680 168 | 371! -
B. 8.1 , . 94,26, ! 726 . 11,002 | L6840 | 32-81 JBI%
. 27, 28, | . '
) -‘ -%30‘— | |
WhowtiD. ¥85 . 1 |[ros| zss| 2982 as-8| e
11 {092 z®B2 2,785
P. 120 . 4 |17 BT 2ieno | 85| Reer
10 |[1-:| 2838 ‘ 2,226
P. 112 . 3 |[1-17) 2591 2214 64-1] 1,330
P. 113 ‘2 |17 2827 2415, &9 %26
Rice -Area— / l
: - 1 . 3-70{ 1312, 48
Nagpur 0-43 W o a2
T 14.1 . | 0-p6 553 ' 576
Fodder . C0-91 [ 7,732 | 8,407
Building Aren— '
uTorE:’;locl] 1 0-83 782 1,078
Barson—leeal . 2 084 1,388 1,824
Rice Ardg—
Red Rice . . 2 0-27
3 |0-62
4 |0-48
1'35 | 2,054 | 1,595
White Rice . 1 1036
2 | 698
3 {090
4 | 096
3.20 | 5,047 | 1,887




AGRICULTURAL REBEARCH, FPUBA, 1932-33 93

2. OUTTURN OF PROMISING TYPES OF GRAM SOWN IX PLOT No3S, &
AND 6 oF EXPERIMENTAL AREA

Actusl l Outturn
Types outtern Area per acre Rank
in lh, in Ih.
T. 3 . . 182 0-136 1,340
T. 6 . . 254 0134 1,869
T. 26 . 283 0136 2,080
T. 28 . 320 0136 2,278 4th
T. 48 . . 328 0-136 2,412 18t
T. 47 i ose2 0:138 l 2,367 2nd
T, 48 1 s 0-136 '1 1,416
T. 49 . {185 0-136 | 1,432
T. 50 ; 266 0-136 : 1,959
T. 51 . {280 0-138 | 2,125
T. 53 295 0-138 ‘ 2,171
T, 54 281 | 0-136 2,064
T. 86 287 l 0136 © 2,109
T. 81 328 | 013 ; 2,412 1st
T. 68 160 0-136 | 1,402
Locel Co- ..o B0 1 0-138| 2351 3rd




REPORT OF THE SUGARCANE EXPERT
(Rao Bapapur T. 8. VENRATRANAN, B.A,, 1.A8.)

It is with profound regret that I have to record the passing
away in February 1933 of Dr. C. A. Barber, CLE., the founder
of the station. It is & great pity that ho should thus have been
snatched away at a time when the Indian sugar industry is rapidly
expending, primarily as a result of the activities of the station
founded by him in October 1912,

I. CHARGE ANT) STAFF

I held charge of the office of Sugarcaste Kxport throughout the
year. Mr. N. L. Dutt held charge of the post of Second Cane
Breeding Officer till the 8th May when he left on nearly three
months’ leave,

The year’s crop at the Karnal Sub-station was the first full
year crop to be grown there. This sub-station is steadily taking
shape and the bulk of the buildings was completed during the
year,

II. SUGARCANE BREEDING (MAINLY SUB-TROPICAL
TYPES) '

(¢} BREEDING TECHNIQUE

() Controlling time of arrowing. By planting at two seasons
(viz., December and April) and under different soil conditions
{viz., garden and wet lands), it has been possible to synchronize,
for cross-fertilization purposes, the arrowing of most of the parents
desired. A period of as many as 25 days was bridged over by this
method,

(si) Preparing nurasery seedlings for iransport. Some attontion
was devoted to the best manner in which seedlings could be
transported as seedlings from Coimbatore to varivus stations in
sub-tropical India. The object is to give the new seedlings a
chance to grow under sub-tropical conditions even from the very
early stages. After some experimentation it was found that one
successful method was to partially starve the seedlings and prune
them imuiediately before the railway journey. The earthen

( 84 )






PLATE IIT.

Yeong seedlings 0 earthon pang peuned and packen Sur raolway aonrnes

Batch of seedlivgs treated as in lop picture alter u rulway Jomner of 72 hours over a distanee of
neady 8,000 miles,
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seed pans were protected by being wrapped round with paddy
twist at the sides to avoid knocks and breakage during the journey.
An attendant travelled with the seedlings to water them at railway
junctions as nesded, Thus transported, a bateh of 5,000 seedlings
showed very little mortality after a journey of 72 houra in g
covered railway wagon provided with ventilators (Plate III),

(0} INTERSPECIFIC TIYDBRINIZATION

(7) Parents employed. The arrowing during the vear was
satisfactory and enabled a large number of crosses to be made.
P, 0. d. 213, Co. 213 and Co. 221—pollen infertile mothers giving
satisfactory germinations-—-were crossed with P. 0. J. 2878, Co.
281, Co. 212 and Co. 313. From the parentages of the ecanes
employed as parents, it will be seen that most of the resultant
seedlings would have in their genetic comyposition the blood of at
least three different species of Saccharum, one of them heing
Saccharum sponlaneum and the second an indigenoug Indian
cane.

(51) Seedlings of the previous year. Eleven thousand seedlinga
which completed’ their life-cycle during the year and consisting
of hybrida between Co. 213, Co. 281, Co. 290 and Co. 313 were
carefully studied and 39 selections made for further propagation
and testing. It was found that Co. 313 introduced into the
resultant seedlings good habit and satisfactory juice quality.

{¢c) INTERGENERIC HYBRIDIZATION

(1) Qeneral. Specimens of arrows of hybrids between P, O. J.
2725 and Sorghum Durra Stapf. were despatched to Kew, the
meeting of the International Society of Sugareane Technologists
at Porto Rico and to Dr, Brandes at Washington. The specimens
stiracted some attention at tho International Society and comment
was made on the arrow characters and the comparatively large
gize of the seeds s compared with those in interspecific crosses.
Mr. H. B. Cowgill, who has been specializing in the study of
Saccharums and examined the Washington specimens, finds in the
arrows ° ample morphological evidence of their hybrid nature .

(ii) Parents employed. 'Till the past season P, O. J, 2725
alone was employed on the mother side and Sorghum Durra Stapf,
on the father side. During the current.season it was possible to
extend the range of parents on either side by the planting of
parents at different times and uunder different soil conditions as

G2
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already mentioned. The parents employed ‘during the season are
given below :—

Sugarcane mothers Sorghum fathers

P. O, J 2125 . Sorghum Durra Stapf. ‘
P. 0. J. 213 . . Serghum guineense Stapf. Nigeria.
Co, 213 . . . Sorghum guineense. Nigeria.

Co, 231 . . . Sorghum cernuum. Palestine,
Sorghum halepense. Pulestine.
Sorghum halepense. Coimbatore.

Sorghwmn verticillifforum  Stapf.
Uganda,

Sorghum | sudanense, Kansas,
U, 8. A,

Most of the above interesting Sorghwn parents were kindly supplied

by Mr, H. C. Sampson, Economic Botanist at Kew, to whom my
thanks are due.

(132) Characters of the population. The hybrid populations are
showing quite a variety of forms, the bulk of them being very
fimilar to sugarcanes. The F, generation—which in the case
»f the sugareane shows variations-—while containing forms similar
to the sugarcane does not include types very similar to the Serghum
parent. The populations often include quite a number of types
which nestle close to the ground, show limited cane formation,
possess thickish leaves and are ohviously of no value as sugarcunes.
During the season as many as 8,000 such hybrids, representing
various combinations, have been planted for a full year study. 1t
would appear that cane parents other than P. 0, J. 2725 are likely
to give.a hettor class of economic types,

(iv) Back-crosses with Sorghum and Saccharum spontaneum.
Some of tho hybrids between P. 0. J, 2725 and Sorghum Durra
Stapf. were back-crossed with Surghum Durra Stapf, The
resnltant plants, while very interesting from the academic view
point, do not appear to confain economic types. Some of these
hybrids were crossed with the Coimbatore form of Saccharum

spontaneum, The resultant plants are much like the thin-stemmed
sugarcanes.

(v) Juice guality. Certain features common to the selected
hybrids between P. 0. J. 2725 and Sorghum Durra Stapf. are (1)

early fitness for milling under tropical conditions (from six to
seven months), (2) forther improvement in juice quality when
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kept in the field leading to high sucrose values, and (3) com=
paratively high purities. One of these recorded over 23 per cent.
sucrose in juice and a second over 21 per cent.

¥ Those hybrids often show a marked and rapid improvement in
juice yuality with the onset of conditions favourable to ripening
(Table 1).1

Tanre I

Analyses of sugarcane X sorghuin hybrids al interval of a forinight.
Age of crop at second round, 6§ months and 3 weeks

Brix Bucrose Co-efficient
Variety Date of analysie, |} per cent. [ per cent. |  of
| purity
|
|
1932 :
|
Co. 851 . . . | I4th September . 16:75 13718 ! 78-7
30th September . 18-99 15:78 i 83-1
|
Co. 332 . . . | 14th SBeptember . 16-46 12:15 78+8
3Uch Septemaber . 17:98 14-81 £2-9
Co.353 . . .| 14th September . 1714 13-06 . 815
30th Seprember . 19-59 16-49 ; 84:2

III. RESEARCH AND INVESTIGATIONS
{z) CYTOLOGICAL STUDIES

One interesting investigation during the year was the study
of chromosomes in (7) wild Sacckarums, (¢i) bud sports of Co, 213
and (#if) interspecific and intergeneric crosses with Saccharums
by Botanical Assistant Thakur Suraj Narain Singh, who showed
‘great diligence and enthusiasm for the work. He finds difference
inthe chromosome numbers of the different types now included
under Saccharum spontanemwn (Plate 1V). In the previous report
an account wasgiven of the vegetative sports from Co. 213 and the
manner in'which they differed in their juice gialities and type of
root-systems, the last being illustrated with photographs. Mr.
‘\Jrig,h hus now found differences in their chromosonie numbers as
well

{6} SHOOT AND ROOT STUHIES
The perindic shoot weighments and root digsections of varie-

tied under test montioned in the previous report have yiclded a
method by which to select canes suitable to particular localities,
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"and it would appear important to study the manner in which the
different varieties pass through the critical period for cane in the
tract.

(¢) INFLUENCING ARROW FERTILITIES

Sub-tropical canes like Saretha and Chin which showed male
gherility during the early years of acclimatization at Coimbatore
had been developing abundance of fertile pollen in subsequent
years. Fresh material of these canes was obtained during the
year and planted under different soil conditions to try and
discover the factors responsihble for their male sterility during
the earlier years,

{d) JUICR ANALYSIS OF VARIETIES UNDER TEST

It is not every sngarcane testing station that has full facilities
for periodic analysis of the varietics under trial. Analyses at
such stations are at present often dependent upon the ability arnd
convenience of a central laboratory deputing one of the staft for
earrying out the analyses. The experiment was therelore laid to
find out if, by sending the ecanes properly packed and esrailway
parcels to a central laboratory, such analyses could not be done
there. Results (Table 1I) show that there is little difference even
after railway journeys extending over a period of three days,
Tho preservation and packing of canes adopted in these sendings
was the one described in & previous publication* (Venkatraman,
1920).

TasLe II

Juice analyses of sugarcane varieties before and after railway
Journey of three days

' Brix per cent. Sucrose per cent. Co-eﬁcient: of purii.:y
Variety i

Before After Before After Befora After
Co, 366 . 17-01 18-89 14-56 14-32 85-8 848
Co. 380 . 19-97 18- 90 17.39 j 17-83 87-8 88-8
Co. 370 . 17-81 17-1% 15-08 - 14-79 86-8 §8-1
Co. 376 . . ib-15 18-84 16-78 16-42 BT B 871
Co. 341 . 18-45 18- 49 16-04 ’ 15-78 88 9 Bx-4
Co. 3724 . 20-94 20-9G 15-87 18-91 004 90- 8

*Agvi, Jour, of India, Volume XV, Part 2 (March 1920)..
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IV. RESEARCH AND INVESTIGATIONS BEARING MAINLY
ON THICK CANE BREEDING

(N. L. Durr, M.Sc.)
‘(a) BREEDING

The bulk crossing during the year was of (1) Vellas x Co. 243,
2) P.O. J.2878xCo. 290 and {3) P. O. J. 2725 x247 B. Th".
first named combination has alréady given us the seedling Co.
402, which has been reported to have done well at several places.
Besides, several other experimental crosses were made to ascertain
the type of seedlings obtained. '

{b) SELECTIOX OF SEEDLIXGS

Ouat of 330 new seedlings grown in the test plots, five were
raised to the status of Co.’s and their parentages are piven
elsewhere in this report (Co. 416 to Co. 420),

(¢} CAROMOSOME NUMBERS

The haploid chromogome number was determined in the
following varieties by making counts from the polar views of the
equatorial plates of the pollen mother cells. In certain cases the
number was confirmed by taking counts from diskinesis also.
The varieties stundied were Poovan, Chittan, Creole and Saretha.
The last mentioned variety had an added interest in that it was
expected to find in it the membranous body mentioned by Dr.
Bremer as characteristic of the Indian canes. In quite a large
number of sections exanined, the characteristic body has not been
found even in a single section. It is proposed to cut more sections
before definitely coming to the conclusion that the body in guestion
is absent in Saretha. Material has been fixed of Striped Mauritius,
P.O.J. 1410, C. A. C. 87, Karun, Fiji B (Badila), and Xaludai
Boothan,

(d) CHROMOSOME NUMBERS IN RELATIOX TO SIZE OF NUCLFI

Dr. Bremer bas established a relationship between the haploid
chromosome number and the size of nuclei of the pollen mother
cells at diakinesis in certain varietice of Seccharum offcinarnm as
also other forms of Sacckarum. Ho found that if the radiue of the
microsporocyte in microns was raieed to the third power, it
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approximates to ten times the haploid number, e.g., for Glagah,
which has 66 haploid chromosomes, r* was 588 and 53D or not
far from 560, that is, ten times the haploid number.

To ascertain the hearing of the above ratio on certain of the
canes grown in India, measurements were made in Poovan,
Chittan, Puri, 8. spontaneum (Coimbators) and Co. 205. The
deviation from the above ratio was found to be over 70 per cent.
in Toovan, 8. spontgneum and Co. 205; and 27 per cent.
and 50 per cent, respectively in Chittan and Puri. Subseyuently
measutements were also made in Saretha and the above ratio
has been realized in this ease, Tho haploid chromosome number
in Saretha was found to be 46 and the r* ecame to 439 which is
tairly close to ten times the haploid chromosome number.

(e) ORSERVATIONS ON MALE NUCLEI

The presonce or otherwise of the four male nuclei in the seed-
lings of such canes as showad four male nuclei in previous years was
puraued in greater detail. Four male nuclei were noticed in certain
sepdlings which contained the blood of B. 3412, P, 0. J. 1410 and
C. A, C. 87, In addition to the varieties already reported, four
male naclei were noticed in Co. 290, A. 2, Co. 223, D. 1135 and
3. sponlaneum (Coimbatore), though the occurrence of four
male nuclei was rather rare in the three last mentioned varieties.
Observations wers made on the migration of male nuclei in vitro
and in vivo. The migration was noticed to have taken place in a
groater number of pollen tubes on stigmas in nature than in those
growing in culture media. :

{f) STIOMA RECEPTIVITY

Observations were made regardifig the applicability of
stigmatockromy for the determination of receptivity of the
stigmas of certain sugarcane varieties. Stigmas were Immersed
in Robinson’s argentiferous solution. The results were not con-
clusive and it is proposed to try different streugths of the solutmn
next season.

{g} CONTROLLING TIME OF ARROWING

The main object in conducting this work is to increase the
range of possible crésses. Asreported last year,the flowering in
the sugarcane was sought to be controlled by three methods, by
topping, by subjectirig to sub-normal day length and by eti olation,
Results obtained in the last mentioned were not conclusive.
Greatest success was, however, ohtained with the wecond method.
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P. 0. 1. 2725 and Co. 285 {early flowering varieties} were subjected
to six hours and four hours day lengths for a period of 35 days
and 45 days respectively. The treated canes flowered 14 days and
11 days earlier than the controls. The percentage of flowering
in P. 0, J. 2725 was 98 in the control canes and 78 in the treated
canes, while in Co. 285, 75 per cent. of the canes flowered in the
control and only 30 per cent, in the treated canes. It was also
noted that the arrows in the treated canes were rather short.
Confirmatory results were obtained with regard to the topping
experiment and the resuits obtained during the current year are
given in the following table. It is proposed next year to do the
experiment on a larger scale in the varieties P. 0. J. 2725, P. O, J.
2878 and Co. 285. L

TapLe IIT _
Results of topping experiment, 1932

[ Onoe topped ; Twice toppell; Control
" Variety ] - M- i
Date | Percentage| Date - [Psretmfegel Date [Percentage
of : of of of of J of
fiowaring = flowering® | flowering | flowering| flowering J' flowering
. j
P.O.J. 21.9.32 72 24-8.3% 74 15.9.32 ‘ 81
2725
F. 0.1 30-9-32 80 28-9-32 70 26-9-32 T4
2364
P. 0. J. 4-10.32 8 16.10-32 37:4 1.10-32 83
2878
Co, 286 . | 308-32 03 5.10.32 65 28.9.32 | 73
I i
Co. 280 i 8.11-32 - 98 | 7-11-82 63 §-11-32 ‘ 26

(?}) CERMINATION IN TIIOK CANE SEEDS

The variety Vellai was crossed with five different varieties
to ascertain the influence of the pollinating parent on seed
germination. Equally weighed quantities, 3 grms. per seed pan,
'were sown. It was found that thie germinations in Vellai x Glagah
and Vellai x Co. 205 were twelve and fifteen per pan respectively
and eleven and eighteen for Vellai X Kaludai Boothan and Vellai
x P, O. J. 2878 respectively. The hest combination from this
point of view was Vellai x B. 3412 which gave 246 germinationy
per pan. It was further found that Co. 403, a seedling of - Veilai,
gave better germinstion  when crossed with P. O. J.- 2878 as
compared with the combinstion Vellai % P. 0. J. 2878, the

Tegpeotive figures being 86 and- 18 per seed pan.
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V. RECEIPTS AND DISTRIBUTIONS

{«) RECEIPTB

The collection of Serghums was reinforced by three types from
Biera Leone, three from Kew and two from the Bombay Presidency.

(b) DISTRIBUTIONS

(f) As true sted. Preserved sugarcane seeds were sent to the
Economie Botanist at Shahjahanpur in the United Provinces, to the
Sugarcane Specialist at Mushari in Biher and to the Sub-station
a$ Karnal in the Punjab for sowing.

(i) As seedlings, Five thousand seedlings of Co. 285 were
pent to the Sub-station at Karnal in a speciel through wagon,
Another consignment of 5,000 seedlings of parentages likely to be
useful in the United Provinces were sent in a similar manner to the
Bugarcane Research Station at Shahjahanpur.

(#4i) As cames. Four hundred and twelve packets containing
84 variefies, mostly Co. seedlings, were distributed to various
places in India and fifteen parcels sent overseas, viz., to Egypt,
Kenva and Formoea.

VI. PERFORMANCE OF COIMBATORE CANES
L]

() COIMBATORE CANES IN SUB-TROPICAL INDIA

The area under improved Coimbatore canes in the main
sugarcane tracts of India is steadily,k on the increase. The official
figures for 1932-33 are not yet available, but those for 1931-32
came to about 39 per cent. of the cane area. The increased yields
from the Coimbatore canes combined with the wider range of
conditions under which they are able to grow, constitute one
important factor in the phenomenal development of the Indian
sugar industry, particudarly within the Iast two years.

Among the new canes, Go.’s 313 and 331 are perhaps the woet
promising, followed by Co. 289, Co. 326, Co. 301, Co. 244 and Co.
300. Co. 285 is justifying expecta&h:ﬁentertamedat the time of
selection as likely to be an improvement on and replace Co. 205.
In the farm at Patna thie cane has shown considerable resistance
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to conditions of water-logging, Among the latest prodmctions,
Co. 347, Co. 349 and Co. 370 are showing promise in the United
Provinces.

(6) COIMBATORE CANES IN TROPICAL INDIA

It is hardly a couple of years since the first batch of Coimbatore
seedlings of the thick type was distributed for trial and these are
yet in comparatively small plots at the various stations. Preli-
mipary reports about their performance have been quite
satisfactory, Co. 402 and Co. 408 being apparently two of the most
promiging, In the preliminary test plots at Coimbatore, there are
a certein pumber of the later seedlings showing better performance
than the above two, In recent years hybrids have been
raised between the best Coimbatore types and the best foreign
canes like P. 0. J. 2878 in connection with the breeding of improved
canes of the thick class. The jaggery (crude sugar) of Co. 408 has
shown very good quality followed by that of Co. 402. Largely
through the personal interest of the present Director of Agriculture,
Madras, use for the medium type of Coimbatore canes has been
found even under Madras conditions. Even a comparatively
thin medium cene like Co. 281 has yielded in certain localities in
Madras higher tonnages than very thick types like Badila (Plate
IV). The chief value of this class of canes in localities now under
thick types would appear to lie in the comparative less care and
attention they need and hence lower coste of cultivation.

{¢} COIMBATORE CANES IN FOREIGN COUNTRIES ‘

In South Africa, Co. 290 is reported to have yielded 31 per cent.
more sugar than Uba and to be free from sereh. In Lonisiana,
Co. 281 has shown excellent keeping qualities on windrowing. In
Porto Rico, Cd. 281 has been found to be comparatively loss sus-
ceptible to mosaic than P, O. J. 2878, Badila and B. H. 10 (12).

(7) BUGARCANE-S80RGHTM HYERIDS

Madras has probably got the largest data se far on these hybrids,
due again to the personal interest of the Director of Agrieulture,
Madras. In certain of the stations these are planted every month
and analysed periodically to find out the bent way of Stiing these
short-duration canes inte the agriculéural programame of the tract.
The firet published re on these hybrids has heerr from Amka-
palle, the Sugarcane Research Station for Maedras (Table IV), .
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TasLE IV

‘Results of chemical analysie of sorghum crosses, 1931-32 {Sugarcane
Rescarch Station, Anakapalle, Madias)

Field No. 10, Planted on Ist September, 1931.

Harvested on 9th Ayril, 1032,
Variety Brix [ Suerose Glueose Co.efficient

per cent. | per cent, | per cent, of

] purity

|

Co. 351 . . . . . 19-57 ] 17- 44 0-31 89-10
Co. 352 . . . . . 20-47 17-90 031 87-46
Co. 353 . . - . . 17-17 14-27 u- 69 83:12
Co. 354 . . . . . 13-87 . 16-08 0-64 88-12
Co, 355 . . . . . 17-17 13-92 0-80 81-08
Co. 856 . . R . 1537 11-75 #-82 T8+ 45
Co. 357 . . . . . 17-97 14-93 0-88 R3- 20

The gur (crude pugar) cbtained from most of these hybrids
Iiag been of a very satisfactory nature.

VII. THE KARNAL SUB-STATION
(Financed by the Imperial Council of Agricultural Research)

() GENERAL

The main object of starting this sub-station was to give scope
to Coimbatore for testing under sub-tropical eonditions whole series
of new canes withput preliminary rejections at Coimbatore and for
obtaining first hand knowledge of growth conditions in North
India. Along with this, it was also decided to explore the
possibilities of obtaining viable seeds and of cffecting crosses at
Karnal iteslf,

(b) TESTIFG OF NEW CANES IMPORTED FROM COTMBATORE AS SETTS

The year's ¢roy, considered one of the best in the tract, included
100 seedling canes (imported from Coimbatore as canes), which
were grown for purposes of testing in ten to sixty rows (20 ft.
long) according to the quantity of material available of each. Com-
paratively simple methods consisting, in the main, of periodie
weighments of the above-ground portions and root dissestions
tn sity were laid down for studying the merits of the new canss ag
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%ompared with the desi or standard canes of the locality, These
studies have lsd to useful results, certain of which are hriefly
described below :—

* (i) The life-cycles of the different varieties, Besides germinetion
and habit notes, two very important characters in 2 ecane crop,
periodic weighments were. recorded of the shoot or a,bove-grougd
portions of at least 8 whole row of canes to watch the manner.in
which the different varieties build up their tonnages at harvest.
The data recorded included weight of the whole above-ground
portion, number and weight of millable canes and quantity of juice
obtained at harvest.

The local cane in the tract is Lalri, while Co. 205 and Co. 285
aré the two Coimbatore canes that are replacing or are likely to
replace the local variety. An examination of the data showed that
Co. 312, Co. 3857 and Co. 313 are easily superior not only to the loeal
cane bus also to Co.’s 208 and 285. Co. 357 is a hybrid between
sugarcane and sorghum.

(8} Resistance fo adverse summer conditions. The severity of
summer conditions in sub-tropical India is well known. As the
canes are planted at the beginning of gummer the manner in which
& new cane withstands this period is a character of konsiderable
importance in the selection of suitable types. Weighments of the
above-ground portions of whole rows, once at the beginning of
summer and a second time at the end of it, have yielded useful data
on this point. Table V gives the figures for five of the best canes
in this respect a3 compared with the local variety.

TABLE V

Manner in which different canes passed through the summer at Kearnal

Weight of & whols row
{above-ground portion)
i lb. l?olg:;n.‘idivided
o umn 2 to
Seedling Number I T Lgdicate resiat-
At ! At ance tO summer
beginning of | end of conditiops
sumimer | summer
L
(1 (2) {8} (4}
Co. 317 . . . . . 45 a8 15-1
Co. 812 . . . 1¢ 118 11-8
Co, 341 . . . . . 10 84 84
Co, 205 . . . . . 12-5 88 L1 0
Co, 285 . . . - . 12 88 57
Talri . , 14 6n 4:3
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The statement shows the superiority of certain of the later
Coimbatore productions in this respect. In pursuance of these
results, a plot of unirrigated canes to test such seedlings has been*
laid for the next year,

(313) Matursty and jusce quality. Periodio refractometer readmga
were recorded from the beginning to end of the cane erushmg BOASGD
in the tract. This has yielded information on (1) the ‘ earliness ’

or ‘lateness’ of the varieties, (2) relative juice quealities and (3)
penod during whick esch variety maintains its juice quality
without appreciable deterioration. It is felt, however, that con-
clusions from these data could be safely drawn only next season
when the new canes will be grown in a larger number of rows. At
harvest a complete juice analysis was made of the different canes
under test.

(¢) GERMINATION OF SUGARCANE SBEDS AT KARNAL

Of the 400 seedlings obtained in 1931 from seed germinated at
Karnal, half a dozen showed satisfactory qualities, two of them
being almost fit for distribution, These were from Co. 285 reported
to be replacing the earlier cane Co. 205 in the Punjab. It waa
thought best, however, to get data on these new seedlings for yet
another year and on s field scele before actual distribution.

(d) VIABLE SEEDS AT KARNAL

Examination of arrows revealed stray viable seeds in hardy
canes like Co. 205 and Co. " 326 when the arrows are put forth in
March-April. It might later become possible to plant in such a
manner as to delay the arrowing of parents till the approach of
summer at Karnal.

VIII. PARENTAGES OF CO. SEEDILINGS

Parentages of seedlings raised to the status of Co.’s during the
vear are given in Table VI.

TasLe VI
Parentages of Co. canes

Saedling Number Parentege
Ca. 398 . . . . . i P 8 J. 2725 % Sorghum Durro Stapl,
Co. 300 . . . . -1 P.OL T 2925 x Sorghum Dumx Btapf,
Co. 418 . . | Vellai x Co. 243,
Co. 417 P, 0.7, 2725 x Co. 290.
Co. 418 P, 0.7, 2725 x Co. 200,
Co. 419 P. 0, J. 2878 x Co, 290,
Co. 420 Karun x Co. 248.
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IX. TRAINING

Two students from the Punjab, deputed by the Department

of Agriculture of the province, joined for training in November
1932 for a one-year course.

X. MISCELLANEQUSB

A set of herbarinm specimens of sugarcane xsorghum kybrids
was sent to Dr. E. W. Brandes, Head of the Division of Sugar
Plant Investigations, and another to Mrs, Agnes Chase of the United

. States Department of Agriculture.

XI. PROGRAMME OF WORK FOR 1833-34
Major

The bresding of medinm and thick canes will be earried on with
the object of effecting further improvements, covering new tracts
or cheapening cost of cultivation. :

Attempts will he made to secure still better germinations among
thick cane seeds.

Studies on the genetics of the sugarcane will be continued
and extended with the help of the Geneticist sanctioned by the
Imperial Couneil of Agricultural Research.

Mixvor

Studies in sugarcane pollen, controlling time of arrowing and
of the forms of Saccharum will be continued.

XI1. PUBLICATIONS

A1) Venkatraman, T, 8., and Sugarcane Varietal trials for
Hussaing, 8. A. selecting suitable Improved
Types. Agrs. and Live-stock in

Indsia, Vol. TT, Pt. I, page 1.

{2) Dutt, N. L., and Subba Rao, Observations on the g{tolo?r of
K, B. the Sugarcane. Ind. our.
Agri. Sc., Vol. III, Pt. I,

page 37.



REPORT: OF THE IMPERIAL AGRICULTURAL
CHEMIST. ~

(J. N. Mukesar, B.A., B.8c.)
1. CHARGE

_ Mr. J. N. Mukerji, Asagistant Agricultural Chemist, held charge
of the Section throughout the year,

II. EDUCATION

One post-graduate student finished his course in October 1032,
and two are continuing their studies,

1. METEOROLOGY AND DRAIN-GAUGES

The usual meteorological records and records of drainage from
four drain-gauges were maintained. In connection with drain-
gavuges, sann-hemp and wheat crops from the gauges and 24 samples
of drainage waters were examined,

At the request of the Director General of Obeervatories, Poona,
monthly averages of humidity at eight hours, and monthly averages
of maximum and minimum temperatures st Pusa for ten vears
from 1921 to 1930 were worked out and supplied for the use of
the Officer-in-Charge of Agricultural Meteorology. Besides these,
other data, such as monthly rainfall for the last 27 years and drain-
gauge percolation figures, were also supplied.

IV. GENERAL ANALYTICAL WORK AND ASSISTANCE
GIVEN TO OTHER SECTIONS

1, GENERAL ANALYTICAL WORK

The following samples were analysed and reported upon :—

Boils . 7 . . . . . . . . . 15
Manures . . - . . . . . . il
Feeding stuffs . - . . . . . 32
Oil.seeds . . . . . . . . . 128
Bugarcane . . . . . . . . . 807
Milke . . . . . . . . . 865
Water. . ! . . . . . . v 1
Drugs .o . . . . . . 1
Misoellaneous . . . . < e . 14

( 108 )
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Besides those made in conmectin with the work of this
‘Bection, the analyses made for other Sections of the Institute
and for perzons outside Pusa are indicated briefly as follows,
For the Agricultural Section, nine samples of menures, one
of silt, 203 of sugarcane in connection with the farm’s variety
test, manurial experiments, etc., 28 of feeding atuffs, and 855
of milk were analysed. The milk samples from two leading
cows and two lowest yielders in the herd were examined twice
every alternate day in order to see the variation in the fat
-content under special handling. These cows were milked . four
times daily with equal intervals hetween milkings and were kept
on low concentrates. For the Botanical Section, 125 samples of
linseed, two of manures, three of wheat, 10 of ganja (Indian
hemp), and one of commercial formalin were analysed. The
wheat samples were examined for their starch, gluten, and maltose
contents ; the diastatic activity and gas production with regard
to their baking qualities were also determined. The gas pro-
duction from wheat flour which was bleached by Novadelox
process was much less than that from (1) wheat dry cleaned
and unconditioned and (2) wheat conditioned and tempered for
milling, Bleaching by a chemical agent thus had the bad effect
of reducing the gag production. Besides these, chemical analysis
of 8 composite samples of soil taken from the areas under the
Botanical Sub-station at Karnal, and mechanical analysis of 36
individual samples from the same area have been completed.
For the Mycological Section, 36 samples of sugarcane from the
mosaic tonnage plot, four of soil, and four of fungal cultures were
examined, and for the Entomological Section, 86 samples of
sugarcans were analysed in connection with the damage done by
topshoot horers, stem-borers, root-borers and termites, indivi-
dually and collectively.

Five samples of soil were received from the Agriculbural
Officer, North-West Frontier Province. The three from Peshawar,
though rich in manurial constifuents, contained an abnormal-
ly high jpercentage of water-soluble salts and two from Bannu
were deficient in phosphoric acid conftent. Two samples of
soil, received from the Deputy Director, Land Records and
Agriculture, Coorg, were found very poor in lime content, and
one of them was also deficient in phosphoric acid. Two samples
of sweet sorghum from the Sugarcane Specialist, Sugarcane
Research Station, Mushari, contained about 5 per cent. sucrosoe
and 1 per cent. glucose in juice.  Eight samples of ganja
(Cannabiz sativa) received from the Excise Commissioner, Bihar
and Qrissa, were examined for their specific rotation and
resin content with a view to find ont their physiological activity,
and five samples of barley malt ceceived from the Maxager, Solon
Brewery, were examined for diastatic activity, colour of wort, and
~cold water extract.
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E$AMINATION OF MRBTHODS OF ANALVSIS

{$) The estimation of srucrose in bagasse by Noel Deerr’s method,.
using the bagasse digester, was tested to see if it was applicable
in case of bagasse obtalned from a three-roller mill, The 45 minutes
digestion at boiling temperature as recommended in this method
was found insufficient to extract all the sugars from the coarsely
cut bagasse pieces. The time of digestion for complete extraction
was found to he at least ome hour.

(ii) Helige Pehameter for determining the pH value of soils
in the ficld wags tested with Jorhat soil, to which bad heen added
increasing proportions of lime. and also with Solon soil and Puss,
goils. The walues of pH obtsined by it deviated from thnse
obtained by the guinhydrone electrode method by 0:2 to 03,
For field work the apparatus is likely to prove useful.

(t3i) Estimation of potessiwm. The method suggested by
Hibbard and Stout (vide .Journal of Association of Official Agri-
cultural Chemists, Vol. 16-1, 137-140), which is based on the preci-
pitation of potassium as poiassium cobaliinitrate by a cobaltini-
trite reagent in the presence of 2 per cent. acetic acid solutien,
filtration of the fine precipitate through a bed of tale powder
(specially treated and made free from organic matter), its subsequent
oxidation by (0-01N) KMnO, solution and tiration of the excess
KMnO, by a standard sodivm oxalate solution, was tried in this
aboratory and found to give fairly accurate results within certain
imits. The method, however, is not reliable in the case of solution
containing more than 5 mg. of potassium. Hibbard and Stout
found that estimation of potassium by this method is possible in
the presence of small guantities of difficult soluble substances
a8 calcium sulphate and silica, but it has been found in this labora-
tory that even the presence of fairly large quantities of soluhle
ferric, caleium and magnesium salts (all of which are present in
goil or plant extracts) as impurities does not interfere with the
determination or with the result.

The authors have directed to add the potassium cobaltinitrite
precipitate to a boiling solution of KMnQ, but this procedure
gives o slightly higher figure (as shown helow} owing to the dilute
(0-01N) KMnO, slightly losing ite strength, when boiled in the
presence of H,S0,.

K in mg. found by estimation  1-13 228 2.2% 3.77 5-54
K in mg, actually present . 1-06 2-10 2:16 3.67 524

Tf. however, instead of adding the colaltinitrite precipitate
to a Boiling solution of KMuO,, a few cubic centimetres of Lhe latter
are run into the beaker containing the precipitate and then heated
in the waterbath till decomposition is complete, better results are
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obtained; even in the presence of ' ferric, caléinm and magnemum
palts ne impurities, ag is evident ffom the figures given below.

K in mg, found by estimation . 197 380 4-90 9-40
K in mg. actually present . . 200 400 500 10-00

Tf in the above results, the factor for 1 c.c. of (0-01 N) KMnO,
be taken as equivalent to 0-0639 mg. K instead of 0" 0625 mg. K,
as suggested by Hibbard and Stout, almost theoretical results are
ohtained (vide table below),

K in mg.found by eatimation usin
factor t e.c. KMnO =6-0838 moK, . 2-008 3-975 4-996 9-750

-
K in mg. actually present .. 2:000 4-000 5-000 14000

V. RESEARCH

1. CroPs

Esperiment cn curing of tobacco. It was reported last year
that the methed of curing by picking the leaves from the stalk is
more expensive and requires more space than the method of curing
the leaves with stalks on. By the former it is possible to harvest
all the leaves at the right stage of maturity, but with the latter
it isnot. The leaves on the plant do not all ripen at the same time
so that the stalks are ent at such a time as will give the greatest
number of the best leaves at the proper stage of ripeness, This
causes a considerable sacrifice in hoth bottom and top leaves gince
the former are over-ripe and the latter still immature. In many
cases, both methods are said to give satisfactory results when
properly carried out and the question as to which is the better in
any given case must be decided largely by the local conditions,
such as the amount and kind of the labour supply, the bharn space
available, and the like. Although either method may give good
results, there are undoubtedly differences in the character of the
cured product. To understand the differences brought about by
the two methods, it must be remembered that the leaves and the
stalks remain alive for several days or even weeks after harvesting,
depending on the condition in the curing shed. During this
period of gradual starvation they are enabled to remain alive by
means of the reserve food supply stored up during the ripening
process, so long as they retain sufficient moisture. When the
leaves are cured on the stalk, there is a movement of food materigls
from the leaves into the stalk, but when the leaves are picked, there
is, of course, no chance of this movement from leaf to stalk te
teke place. The longer curing period and the movement of mate-
rials from the leaf into the stalk when curing on the stalk is prac-
tised, will affect the quality of the cured tobacco.

:
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In order to ascertain the difference in charaoter, two lots of
tobacco, each of Adoock and Pusa Type 28, as alveady reporteds
lnst year, were cured on racks by both these processes and the
cured products wore examined for their nicotine, sugar, sterch,
ash potash, amido nitrogen and albuminocid nitrogen contents.
These constituents have been recognized by several investigators
to poesese a direot bearing on the quality of tobacco, and attention
was therefore confined to the examination of these for studying the
differences. Lasat year tobacco leaves cured with stalks on in-
variably showed a higher nicotine content than leavescured without
stalks, The starch and sugar contente, on the other hand, as
evident from Table I, are invariably lower in the case of tobacco
leaves cured with stalks than those cured without stalks, Owing to
a longer curing period and to movement of food materials from the
leaf to the stalk, there is, thus, in the case of leaves cured with stalks
a greater destruction of the two carbohydrates than in leaves cured
without stalks.

The amido nitrogen in tobacco represents, for the most part,
harmless or even heneficial nitrogenous compounds and the con-
version of albuminoids into amides is one of the most important
results of the curing and fermentation. The albumincids by
themselves afford no indication of guality unless the proportion of
amides is simultaneously eonsidered. Similarly a high content
of potash in fobacco will not improve its fireholding capacity unless
it iz present mostly in combination with organic acid together
with a minimum amount of inorganic salts. Hence the ratio of
albuminoid nitrogen to amido nitrogen, and the ratio of ash to
potash, in tobaceco will indicate its gquality more properly than
each of these constituents considered separately. A lower ratio
in both cases will thus indicate a better quality and a higher ratio
an inferior quality of tobacco.

An examination of Table T shows that curing tobacco leaves

with stalks invariably tends to lower the albuminoid-amide ratio,
but in most cases it raises the ash-potash ratio.
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Potato storage experiment. Mr. P. B, Sanyal continved the
experiment on the storage of potstoes. Past and present ex-
periments in potato storage have shown that the rotting of the
potato is more dependent on the increase of temperature of the
storage places than on the bacterial or fungue infection in the
initinl stage, for at high temperature potatoes rotted even after
effective treatment by fumigation with carbon disulphide or by
steeping in copper sulphate solution.

Tt was further shown that the incidence of rotting in the potato
is due to the ghortage in oxygen supply to the tissues of the tubers
which are stimulated to greater activity at a higher temperature.
At lower temperature the diffusion of oxygen through the tissue
appears to be sufficient for its respiration but when the tempera-
tnre rises the rate of diffusion of oxygen cannot keep pace with the
increased activity of the tissues and consequently they succumb
with the destruction of the vital enzyme such as eatalase and black
heart and black spot appear in the tubers. At this stage, it appears,
the bacteria or fungi that are alwave associated with the tubers,
or are present in the atmosphere and storage places, attack the
dead tissue and produce heart rot.

The whole problem of storage is, therefore, not to allow the
tubers to be stimulated to greater activity during storage. Atten-
tion was therefore directed during last year to store potatoes in
open pits of different depths in shade where the temperature is
somewhat less than that of the atmosphere during summer monthe.
Accordingly, freshly dug out potato tubers were sorted into two
pizes, »iz., medium and small, and hoth stored on sand in under-
ground pits of 3’, 24’ 2" and 1}’ depth and also, for comparison,
on the ground and on a bamboo shelf 3" above the ground level.
Maximum and minimum temperatures of these storage places
were recorded daily throughout the storing period. The results
of the storage experiment, as stated in Table II, show that inthe
cage of the medium-sized potato the rotbing was greatest in the
gtorage pit 3 ft. deep and was less as the depths of the storage
pits decréased, though the temperatures of the deeper pits were in
no way higher than those of the shallower ones or of the ground.
The rotting was more conspicuous during the damp months of
August, September and October when the tubers had sprouted
than during March to July when the atmosphere was comparatively
drier. This clearly shows that a humid atmosphere as ig generally
met in underground pits during the monsoon is quite unsuitable for
storage purposes.

In spite of the higher temperature of the ground, the losa in
weight of potato dug to rotting was only 35 per cent. of the weight
of the freshly dug potatoes, while in a 3-ft. deep pit it was as high
a8 33 per cent. The rotting of potatoes on the bamboo ehelves
was 9 per cent., this being evidently due to the higher tempere-
ture of the shelf than that of the ground. These results, therefore
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fead one to infor thab, like temperature, moisture also stimulates
the tissue activity in the potato, as is evident from the vigorous
gprouting of the tubers in the storage pits.

In the case of the small-gized potatoes, the results show that
they are loss susceptible to temperature and moisture varistions
and therefore pres>rve better, This is probably due to their larger
gurface (weight for weight) which radistes heat more quickly
and allows less deposition of moisture on the surface, The loss
of small-sized potatoes due to rotting at different storage places
varied between 2-8 and 15'2 per cent., while that of the medium
ones 3° 5 to 33 per cent. The loss due to drying in the case of the
smaller tubers was, however, greater than that of the bigger ones,
the average being 534 and 47-8 per cent, respectively.

Congidering the effect of both temperature and moisture, the
smaller tubers preserved better than the bigger ones, the loss being
39° 3 per cont. and 34*7 per cent. respectively, For seed purpose
too. the smaller tubers are preferablo and more sconomical in as
much as the rejuirement for planting the same area is less than
half that of the medium ones,

Tapre II.
i Medium tubers Smalil tubers
I
Storing p]aceg i Rotted Pre- Dried | Rotted Preo-. Dried
! gerved aerved
)
Y % % % % %
i | . 3
Pit 3 ft, deep . . 33-05 2375 4320 2-78 42- 40 54-32
o 2% ft. deep . . 19-50 | 34-98 | 45-54 | 15-22 | 24-40 | 60-38
 2ft deep . .} 13:30 | 35-28 | 51-42 6:94: 48-30 | 46-78
14 ft. deep . . i6-84 3s-38 44-78 895 4645 44-80
Ground . . . 3-47 | 48:-47 | 50-08 603 | 34-72| 59:23
Bamboao ahelf 3 ft. high %-88 | 32-50 | 58-82 4:32 | 4000 54-78
ToTaL . ‘ 1747 84-76 | 47-78 7-30 §{ 38-27 | 53-34

The suitability of tubers, from different storing places, for seed
purpose was tested by actually sowing them and comparing their
germination. The ‘seeds preserved on the ground anﬁhose on
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bamboo-shelf were more sound and gave good and uniform germing+
tion. It therefore clearly appears that for seed purpose the potato-
should be protected from higher temperature as well as from humid
atmogphers and there should be sufficient air for their respira-
tion., - '

Effect of manures on sugarcane juice. The manurial experi-
ment with sugarcane carried out in 1932-33 was designed to see
the effect of mineral manures like superphosghate of lime and
sulphate of potash on the quality of sugarcame grown with an
organic hitrogenous manure as oil-cake. Previous experiments
with single artificial and nitrogenous manures showed that the
latter when applied to sugarcane increases the yield but the qualitx
of juice from it is inferior. No definite conclusion could he arrived:
at from some previous experiments carried out in 1929-30 in single
1/20th acre plots. It was therefore decided to lay out the above
expariment in four replications for ocach treatment in e Latin
square. The following treatments were adopted for the purpose :—
(1) Mustard cake at 100 Ib. N per acre, (2) Mustard cake at 100 Ib.
N, with sulphate of potash at 50 Ih. K.O per acre, (3) Mustard cake
at 100 Ih. N, with sup>rphosphate of lime at 1001b, P,0;, and (4
Mustard cake at 100 1b. N, plus superphosphate of lime at 100 lb.
B,0,, plus sulphate of potash at 50 1b. K,0. peracre. The area
of each plot was 1/40th acre and the space left out between different
plots was 6 feet. The manure was applied in two doses, 147,
1/3cd at planting and 2{3rd at the time of earthing. The cane
grew well. Periodic analyses of the samples of 10 standing
canes drawn at random from each plot were carried out once a
month from November to February. The crop was harvested in
early Febrnary and the vield in maunds per acre worked out for
each .of the 16 plots, The mean yields for different treatments
have statistically no significance.

Brperement on the quick avvilability of natural indigo for dyeing
purpose, Natural indigo from Bihar is prepared into dry cakes
for the market and contains about 60 to 65 per cent. indigotin.
It can not be used for dyeing purpose readily, The ceke has to
be ground into a very fine powder, converted into a paste of uniform
consistency and reduced by bacterial action or by reducing agents
to indigo white (which is soluble in water), before it can be used
for dyeing purpose. Finally the cloth dyed in the indigo white,,.
on exposure to atmosphere, is oxidised by the oxygen of the
atmosphere, and the indigb white changes to indigo blue. Indigo,
whether natural or synthetie, is insoluble in water and it has to bhe
reduced to indigo white, which is ecluble, hefore it can be used for
dyeing purpoge. For the reduction of indigo to indigo white
readily, one of the necessary conditions is to bring the indigo into
the form of a paste of uniform consistency, with the particles
remaining in suspension in as fine a state as possible or in other
words it should be brought into.a colloidal state.
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With a view to bring the natural produet into a readily availahle
form a.nd in & line with the synthetic dye, some prelmnna.ry experi-
ments in this laboratory are being carried on on the following lines-—

(1) Preparation of indigo paste of definite strength or rather
“ the standardisation of the paste .

{2} PBringing the indigo paste into & colloidal state by means of
chemicals.

(3) To stop fermentation of such paste by means of antiseptics.
which may not interfere with the strength of colour or
with the proeess of subsequent reduction.

{4) To stop fermentation of such paste by heating or sterilizing
it at high temperatures w1thout diminishing the strength.
of colour,

The work was taken up in January last when no md1go in the
form of natural paste was available, Experiments, therefore, ro
far were carried on with indigo paste prepared from cake powdered
into a very fine state and mixed with water of equal weight.

With a view to bring the paste into a colloidal state and to
gtop fermentation of such paste when kept in sealed tins, treatment
with sodium carbonate in the proportion of 1 per cent., 15 per cent.,
45 por cont. of the indigo paste, and subsequent heating of the paste
in a water bath for 8 hours at 80°C, were tried. 1 per cent. and 1-5
per cent, sodinm carbonate proved totally ineffective, in as much as
the paste fermented very badly within four days, Treatment with
4- 5 per cent. sodium carbonate, however, stopped fermentation to a
good extent, without in any way diminishing the indigotin content or
destroying the strength of colour. The addition of sodium carhonate
in the proportion of 1 5 per cent. of the weight of paste, and subse-
quent heating at 120°C. under 1 atmosphere pressure for 40 minutes
in an autoclave, proved successful and completely stopped fermen-
tation. The same result was obtained by treatment with @5
per cent, sodium carhonate and subsequent heating in an air oven
at a temperature of 105°C. for 12 to 15 hours, In none of these
latter two treatments, there was any change or destruction of the
indigotin, The contents of the sealed tins when opened and
examined after three months were found to be unchanged and free
from fermentation. The work is in progress.

2, SoiLs AN FERTILIZERS

Lime requirement of acid soils. Mr. 8. Das continued the
investigation on the lime requirement of acid soils during the year.
Earlier work had confirmed the inadequacy of -the existing
laboratory methods as a guantitative measure of lime requivement
of acid soils. In order to ameliorate acid soil condltmm and to
collect correlative date for lmboratory studies, pot experiments
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with an acid #oil from Jorhat Experiment Station, Assam, wers
carried out hy adding 1/8, 2/3, 8/3, 2, 3, and 4 times the lime
required to bring the pH of the soil to 7. The amonnt of lime to
bring about the neutrality of the soil wae found by drawing s
titration curve by means of the quinhydrone electrode on adding
increasing quantities of standard lime water to a known amount
of soil. Ahout two months after the filling of the pots wheat was
grown in them,

There was a corresponding series of uncropped pots from which
samples of soil were periodically drawn for laboratory studies. pH
was determined in these soil samples from time to time. It has
been found from the values of pH obtained that a considerable
time must elapse after the addition of lime to an acid soil hefore an
equilibrium in soil reaction can he attained. This is in accordance
with observations of workers in other parts of the world. It depends
not only on the nature and amount of the soil acidity, but also on the
kind of liming materials used and prevailing climatic conditions,

In the cropped pots the growth of wheat was not so satisfactory
as anticipated, and consequently no definite conclusions can bhe
drawn from the yield. It may, however, be observed that when
pH of the soil mixture approaches neutrality or goes beyond 70,
the wheat plants hardly tend to bear any seed. Apart from the
acid character of the Jorhat soil, deficiencies of food materials are
porhaps acting as limiting factors for proper plant growth in this
soil. In the next crop of ragi (Fleusine eoracana) grown during
this monsoon, deficiencies regarding food materials havo been
eliminated by adding basal dressings of nitrogen, phosphate, and
potash to these pots at the rate of 80 lh. of the first two and 40 1h,
of the last one per acre. The crop is progressing well at present
and its harvest will be watched with interest.

The effect of potash on gpield in calcareous soils. The apparent
ineftectiveness or even depressing effect of potassic fertilizers has
been observed in several field experiments conducted at Pusa. With
a view to find out if the ineffectiveness or depression indicated in
the field trials at Pusa with potassic fertilizers is due directly to
potash or due to some other indirect cavee, such as the interaction
of the sulphate of potash with the calcium carbonate present in the
soil and thereby producing a condition unfavourable to the growth
of plants, five small plots of equal area in duplicates as already
reported were laid out last year. Three of these plote in duplicates
were trested with potassium sulphate and potassium olilloride
regpectively. =~ The fourth onme in duplicate had received
‘caloium suiphate and the fifth one in duplicate was left untreat-
ed to serve as control. Fleusine corpcuna was sown in all
thesé plits as & Tharif crop and it was followéd by whéat as'a rabi
%r.op.... P e oo . A
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As wy significant ‘result could be “obtained from plots in
«duplicates, the experiment was extended in October last cwar 25
wewly laid out small plots of equal area, with five replications for
each treatment. Wheat was sown in all the 26 plots in November
Yagt and the crop harvested in March. It is too early to draw any
conclusion from the yield of one season and the experiment has to
be continued for several seasons before any definite conclusion can
be arrived at.

Limiting factor of phosphate requiremenis in calenreous soils.
Tt is well known that the growing plant itself possesses more or less
powur to feed directly on phosphates and that some plants possess
specially marked powers. As n result, no common limiting figure
for available phorphoric acid ean be suggested as given by Dyer
(Jour. Chem. Soc. 65,155, 1894) which will be equally applicable
'to all types of soil, for the figure varies not only with the character
of the soil, but also depends on the kinds of crops grown. Clonse-
quently, this figure must be worked out for different soils, and it
will vary even in the same soil according to she type of crop grown
on it from time to time.

The problem becomes further complicated by virtue of the
common experience of the ordinary cultivator that different types
of soil require different systems of manuring. Although caleareous
soils round about Pusa yield extremely low values of available
phosphoric acid when measured by ordinary laboratory methods,
the action of phosphatic manures on them in actual farm practice
is extremely erratic. As for instance, the application of superphos-
phate alone, more often than not, yields disappointing results,
and the best yields are usually obtained when applied in conjunction
with heavy organic manures. ‘

Therefore, with & view to discover the limiting factor of
phosphate requirements in calcareous soils, two series of pot
experiments have been started with a calcareous Pusa soil which,
-although containing originally 2,100 Ib. of total phosphoric acid
(P, Q) per acre, gives very low values of available phosphate with
ordinary analytical methods of the laboratory. In one series
nitrogen has been applied at the rate of 100 1b. per acre as sulphate
iof amnmonia and potash (K:0) at 80 b, per acre asz sulphate of
potash, and in the other series dried green manure applied to supply
#imilar amounts of nitrogen ani potash per acre. Phosphate has
been added in both the series in the form of precipitated ealeivm
phosphate at the rate of 25, 50, 106, 200, 400, 800, and 1,800 1h,
PyO; per acre. [Eleusine coracann hes been grown in all the pots,
Two corresponding reries of uncropped pots have also heen ' started
side by side tn supply periodically samgples of soil fer laboratory
mdlph_ ot e Y e ' Dot - ’ ' "'-'}'.'.l“_'.-‘
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Study of aoils of tobacco tracts in India. Soils of varions tracts
in Indis where tobacco is extensively cultivated vary very widely
from one another both in physical and chemical characters, These
aoila are either black heavy (regur), red laterite, sandy, or fine ailt.
Some of these are of acid character and some alkaline, With &
view to find out commou factors, if any, which influence the growth
and yield of this crop, a study of both the physical and chemical
characters of typical tobacco soils of varions parts of India have
been taken up. The soils that are under examination for this
purpose are those from (3} the Kaira District in Northern Gujaras,
specially from Nadiad, Anand, Petlad, Borsad and Baroda, from
places where either tobacco is grown under unirrigated ~onditicn, or
grown under irrigation with w»ll waters usually containing a con-
giderable amount of nitrate of potash; (é) Broach District in
Southern Gujarat, specially from the bhatle lands on the river
Nerbudda, where tobacco is grown under unirrigated conditions and
without application of manure; (i) the district of Rangpur in
Bengal and {iv) North Bihar, where tohacco is extensively cultivated
under unirrigated conditions. In conmection with this work it is
intended to obtain other typical soil samples from the districts
of Guntur, Trichinopoly and Madura in the Madras Presidency, from
the district of Belgaum in Bombay, and from Cooch Bihar and
Jalpaiguri, specially from the tracts on both sides of the river Tista,
in Bengal.

Nitrifiability and manurial value of apricol seed-cale in soils. In
continuation of the experiments reported last vear, Mr. 8. Dasg fur-
ther investigated the nitrogen tranaformation of the apricot seed-cake
in & hill soil from Solon near Simls Hills, containing a fair amount
of organic nitrogen, e.g., 0+15 per cent., which iz about three times
as much as present in Pusa and Kalianpur soils studied last year,
but: is not so easily nitrified as in the other cases, The cake, however,
nitrified more quickly in this soil. As for instance, 58 per cent.
nitrogen of the cake is transformed into available forms in four
weeks’ incubation in it, whereas in Pusa and Kalianpur ‘soils 62
per oent. was transformed in 7 to 8 weeks’ time,

On critically examining the curves of nitrate and ammonia
formation for ths three soils, it is noticed that initia,lly a high pro-
portion of ammonia is formed from the cake in all cases, the
immediate depressing effect af which is apparent on the formation of
both nitrite and nitrate. This effect dissipates in about two weeka’
time in the case of Kalianpur and Solon soils, where the svolution
of ammonia is Mmuch less than that in Puse soll but it peraiats for a
longer period of about four wedks in the latter and retards the
formation of nitrate. Boulanger and Massol (Ann. Inst. Past. 17,
4925165, 1903 ; 18, 181196, 1904 ; Compt, rend, Aead. Scs. 887,
1805) found that the growth and wtlvxty of nitrate bacteria is not
injured by the ammonium ssit but by free ammonia, Thia
dopressing effext appoars to have been further aocentiatod. by tise
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+ pressnce of a hitter principle in the cake itsell which precludes
#e uss e a cattle food. The chemical examination of the cake
revéaled the presence of 0-057 per cent. of hydrocyanic acid which
ig bigh enough te prove fatal to cattle. _

" The content of hydrocyanic acid may be attributed to the presence
of some cyanogenetic compound in the apricot reed-cake, which may
be either a glucoside or an alkaloid. The hydrocyanic acid coupled
with free ammonis evolved from the caks, is very likely to adversely
effect the normal activities of nitrate and other bacteria in the soil.
This point is under further study in the laboratory.

The availability of about 60 per cent. of the nitrogen present
in the eake renders it possible as supplying a suitable nitrogenous
manure to the soil. To test this point, a set of pot experiments
was conducted with a ealcareous Pusa soil, where wheat was grown
as rabi (winter) cr-p in 1932. Nitrogen was applied to a group of
4 pots for ea-h freatment at the rate of 20, 40, 80, end 100 lb,
per acre in the form of apricot seed-cake. The yields of wheat
obtained were submitted to Fisher’s method of analveis of
varian-e and the results between treatments were found to he
significant even for one per cent. level of significance. The appli-
cation of 80 1b. of nitrogen per acre as apricot seed-cake to Pusa
roil gave practically the maximum ecrop production, 100 Ih. of
nitrogen per acre, however, vielding a slightly better crop, though
not statistically significant. It would thus appear that apricot
seed-cake can be successfully used in ordinary farm practice as a
suitable nitrogenous manure.

Eleusine coracana has beon grown as a Lharif crop in the above
pots where wheat was grown, in order fo studv the residusl effect
of the manure, if any. Two fresh series of pot experiments have
also been started to evaluate the primary effect of the cake in
Kalisnpur and Solon soils. Ragi has been grown in these pots
and the same procedure of manurial treatment as in the case of
Tusa soil has been followed.

VI. RESEARCH PROGRAMME FOR 19338-34

(1) Study of the soils of tobacco tracts in Indig. Physical and
chemijcal examination of typical tobacco soils already obtained
from North and South Gujarat. from North Bihar. and from Rangpur
District in Bengal will be continned, Typical tobacco soils from the
districts of Guntur, Trichinopoly and Madura in Madras and from
Cooch Bihar and Jalpaiguri in Bengal will be obtained for the
purpose of this study.

(2) Nitrogen balance in Indian soils.” The analysis of soils and
crops from the nine permanent manurial plots under different’
treatments of manuring will be completed and examined for the
purpose of constructing a nitrogen balance sheet for the different
gyseems of manuring, ‘ A '



122 SC1EN TIFIC RERORTS QF. THR. INPEBIAL INGTIFYTE OF

(8) Leme reguir:ments of asid soils. Attention will be comeens
trated on the examination of the.cropping power of-an acid seil hy-
means of pot experiments after the addition of incremental quantities
of lime in proportion to its lime requirement with hasal: dressings.
of nitrogen, phosphate, and potash. Eleusine coracana. has been
grown as a kharif crop in an acid (Jorhat) soil under varying
liming treatments for the purpose: There ix also a corresponding
series of uncropped pots side by side to supply samples of sofl for
periodical cxamination in the laboratory.

(4) Fffect of potash on the yield of crops. The yield of khard
and rabi crops from the 25 small experimental plots, in replications
of five for each treatment, will be recorded, and will be submitted to
Fisher’s method of analysis of variance "in order to find out the
significance of the results, The soila after each harvest of rabs
crop will be examined for their manurial constituents.

{5} Limiting factor of phosphaie requiremnenis in calcarcous soils-
With a view to discover the limiting factor of phosphate requirement
in oaleareous soils two series of pot experiments have been instituted
with & caleareous (Pusa} soil to which precipitated caleium phosphate
has been added in amounts varying from 23 to 1,600 lh. of POy

acre. In one series inorganic nitrogen as ammonium sulphate
and in the other organic nitrogen as dried green manure at the rate
of 100 Ib. nitrogen per acre have been applied in order to study at
the same time the effect of mineral and orgenic nitrogenous manures
on phosphate manuring in these soils.

8. Nitrifiability and manurizl value of apricol seed-cake in soils.
An investigation into the manurial value of the cake will be made
in Solon and Kelianpur soils by means of pot experiments with
Bleusine coracana as the kharif crop. The residual effect of the
manure, if any, will be similarly studied by pot experiments with
the Pusa soil where the cake was applied to grow wheat during the
last winter,

7. FEffect of manures on sugaroane juice. The effect of oil-cake
(mustard cake) alone, and in combination with either supcrphosphate
of lime or sulphate of potach or hboth, will be further studied on
sugarcane grown in Latin square plots i replications of four for
each treatment, The canes will be periodically analysed from
November till harvest, when the yield will be recorded and the
fibre in cane determined, in addition to ordinary juice analysis,
in order to get an idea of the totel sugar in each plot,

8. Storage of potatoes. Experiments on the storage of potatoes
will be continued in a dry and cool place. Lahoratory experiments
will ho conduected to find out if the beginning of heat rot in potato
is due to bacterial or enzymatic action.

9. Standardisasion of indigo pasle and tts prevention from fermenia-
tion. Xxperiments in this connection so far Have been camied
with natural dry indigo cake converted into paste. Natursl
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indigo paste as available immediately after mahas will be brought to
and maintained at a definite concentration in respect of indigotin
content, Various chemical antigeptice and mgthods of sterilisation
by hent, which ehould not destroy the indigotin or interfere with
its subaequent reduction fo ind'go white, will be tried in grder
to prevent fermentation of the standardised paste when kept in
sealed tins,

VII. PUBLICATIONS

Das, S, . . . . The Effect of Gypsum on Calea-
reous Soils,  Agri. and Lsve-
stock in India, Vol. IT1, Pt, 11,
March 1933,

Hossain, M.A. . . . Disirtegration of Bones by Alkali
method and their use as
Fertilizers, Agri. and Live-
stock in Indiz, Vol. III, Pt. 11,
March 1933.



REPORT OF THE PHYSIOLOGICAL CHEMIST
‘(F.J. WARTH, D, Sc. (Bir.}, B. Sc. (Loxp.), I. A. 8.

I. CHARGE
Mr. A, Viswanatha Iyer held charge of the Section until the
‘9th November, 1932, on which date I took over charge,
II. LABORATORY WORK
The following is a list of analyses completed during the year :

Complete analyses—

‘1. Fodders . . . . . . 44

2. Fxees . . . . . . . 80
_— 124
Dry matter in feces, urine, fodders, ete, . . . . 2,229

Single nitrogen determinations in fresh feces, fodders, urine,

ete. . . . . . . . . 647
Mineral analyses of urine, fodders, {mres, ete. . . . 258
Complote analyses of urine . . . . . . 97
Mincellanecus analyses . . . . . . 255
Total . 3,810

I11. RESEARCH WORK OF THE SECTION

). EXPRRIMENTS ON THE NUTRITION OF GROWING ANIMALS

An experiment on mineral foeding to growing animals has been
carried out. Two groups consisting chiefly of 18 months old
heifers were given identical rations in every respeut, except that
one group received a mineral supplement and the other group
received no supplement. At the end of twelve weeks there was
no visible difference between the two groups. In condition they
were similar, food consumption and live-weight increase for the
two groups were more of legs the same.

( 124
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Huverage daily consumption (in kilogrammes) per head and lve-weight

{in pounds)
Group ** A" (mineral Group “B" (no mineral
+ gupplement) supplemsant}
Week Consumption ‘ Consumptinn

! Live Live
) | waight weight

Ruugh- | Cuneen- : Total | Rough- | Concen. | Total

age trate ! ; age trate
! 3-916 | 1-243 5-159 | 420 | 4.273 | 1240 (5513 | 440
i i

2 4190 | 1-203 (5-483 | 426 | 4-470 [ 1-201 [5-761 447
3 4121 | 1-232 {5-353 | 436 | 4211 | 1-222 [5-433 | 454
4 4148, 1246 [5-394 | 443 | 4.332 | 1-269 [5-601 481
5 4501 | 1-250 I5-751 ! 449 [ 4701 | 1-268 l5-969 } 489

8 4:559 | 1-2183 |5-832 ; 4808 | 1-277 8:175 )
7 4-858 | 1-273 5-832 i 405 | 4898 | 1-277 6175 480

) :
8 4-573 | 1-280 (5-862 | 470 | 4.878  1-297 !a- 175 487
5 4518 1208 158741 477! 4008 1-308 6:215 |

i s

10 4328 1307 {5-635 ;. 431 E $901  1-332 6-233 | 408
1 €371 1°308 5670 | 487 | 4821  1-316 6136 [ 503
12 4520 1314 j'-s-a.u | 498 [ 4979 1-827 ['s-aos Poosl2

The figures show that both groups consumed their rations
with regularity and made regular progress in live-weight
inoreanse,

The results for the two groups are almost identical in every
re:geot and it must be conoluded that the mineral supplement
had no percsptible effect either on growth or condition.

It may be noted that the food consumption was unusually
satisfactory amounting to 27:2 and 27-7 Ib. dry matter per
1,000 1b. live-weight for groups A and B respectively.

The live-weight inorease, 76 Ib. for group A and 72 lb, for
group B, is also very satisfactory.
. This ration has given good results in every respect and does not
need a mineral supplement, : ‘
X,
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. FHence 0-73 per cent. s 0 and 0°47 per cent. P3; 0; in basal
ration suffice for normal growth. Actual assimilation ¢f minerals
from the two rations was determined during digestion trials, The
following results were obtained :—

Assimilation of minerals average per day in grams

Group “A™ [ Group “ B "
! o
P,0, ‘ Ca0  P,0, i Ca0
Tatake . . . . . 3213 5084 23-26 1 54-94
Outgo . ] . . . 25- 06 415 2603 - 45-17
Balance . ) ) . . +6-17 +8-88 4525 4077

From the above it may he noted that there is no appreciable
difference in the assimilation of CaQ and P; Os between thetwo
groups. Blood of animals from the two groupe was also tested
for Ca and P, and it was found that, except for slight individual
variations, the two groups showed no difference.

2, EXPERIMENTS ON MILE PRODUCTION

As mentioned in the last report, an experiment on high and low
protein rationing to cows bas been undertaken in collahoration
with the Dairy Section. After certain set-backs the work is now
proceeding satisfactorily. It is impossible to draw definite con-
clusions at thie stage. It appears, however, that the composition
of the milk is not perceptibly aflected by the difference in feeding
practice. Soms typical figures bearing on this point are given in the
accompanying table,

Composition of milk with high and medium protein ration

Toial polids Agh Protein Fat Sugar
per ‘cont, per oent. per cont. per vent. per cent,
| R
High Medi-‘High (Medi. |High [Medi- | High | Medi. | High | Medi.
e um um ) .um um
[ l I : ! |
7.8-183% . [13-02012-3800-605 [0-744 2-004 |2/ 872 | 4-5 4:-1| 4-81 4£-38
2-4-1933 . {12.-09812-2800-876 - 737 {2-888 13-015 | 4-6 427 468 45
6-6-1933 . !2.'389t12'493I0'108 0- 750 (3080 12-261 1 425 | 45| 44| &4
s
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There is an indication, which requires confirmation, that the
higher protein ration prolongs the lactation period slightly, On
the other hand, with the high protein unfavourable effects on the
cows ave suspected. It is evident that the experiment must be
continved for & long time to make the conclusions clear on these
points.

3. INDIAN COARSE FODDERS

This work has been continued on the lines indicated in previoua
reports, Tests are in progress at present with some typical Mvsore
hay samples. The effect of the stage of maturity upon ¢ompogi-
tion and digestihility is being studied with thig material.

Tests with certain juzr (sorghum) samples have heen completed.
In this case two stages of development, representing respectively’
the prime and the ripe crcp, were examined, In each series
feeding experiments were carried out both with the fresh fodder
a8 it came in from the field and with identical material converted
into hay. Some very interesting results have been obtained in
this work. The accompanying table shows that, in every case,
conversion into hay has led to a notable increass in the “ crude
fibre " fraction and a corresponding serious lowering of digestibility
of the carbohydrates,

Cruds fibre Soluble earbohydrates
I
Per cent. ' Digestibility | Per cent, Digestibility
Crude co-efficient Solable co-efficient
fibre | carbo},y.
drates
Prime fuar . . . 35-3 { 61-9 489 62.0
Prime hay . . . 39-4 . 60-6 42.7 437
- 1
Ripo juwr . . . 36-9 i 61-8 49-9 576
Ripe sy . . . 409 | 574 LR 44:2

Similar effecte have been obtained by the Nutrition Section
in earlier experiments. The data releting to juar are being
gelected for publication.

A chemical enquiry may also be referred to appropriately
here. Experiments have been undertaken to compare the cay.
bohydrates of four typical fodders, viz., rice straw. rage (X, coracana)
straw, juar straw and hay. The question is whether marked
physical differences exist between the carbohydrates 6f guch
distinot products posseesing distinet digestibility co-efficients, '

g
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4. EXPERIMENTS WITH LEGUME HAYS

This is & new line of work undertaken by the Nutrition Seotion,
There is no doubt that legume hays are very valuable as cattls
food. Very little work has been done on this subject in India.
The present experiments are of a tentative nature to study the
preparation of such hays, to determine their digestibility and to
observe their effect on the nitrogen balance. In all. six types of
hay were made. Of these, only four, viz., groundnut hay, cowpeaa
hay, cluster-beans hay and soya-bean hay were succeasful. All
will be made again this year and with the experience that has been
gained and the modifications that have been introduced both
products are conﬁdently expected. Emphagis is laid on this
enguiry because 1t is most desirable to encourage the production

. and utilization of legumes for animal nutrition in India.

5. MiNERAL REQUIREMENTS OF CATTLE

Last year an experiment was reported and published in which
the minerals provided by two fodders, viz., ragi straw and mature
hay, were compared, using mature bullocks for the test, This
year a similar experiment has heen completed in which rice straw
and juar hay have been tested and compared. The method of
experimentation was exactly the same as that employed in the
former geries of tests. The two fodders were first tested without
a mineral supplement. This waa followed by a period of mineral
feeding. Finally there was a period in which mineral and green
grass supplements were given. The intention in the lust test was
to determine whether green grass vitamins could bring about
further mineral assimilation. The esperimental work and the
analyses have been completed but the data are not yet fully
worked out, The following table shows the average results

obtained for each period.

Rice straw Juor hay
P,0,7 Ca0 | P,O, da0
Tetperiod . . . +0+09 —2-42 +3-12 +2-81
2nd period] . . . +4:41 +0-74 +2-08 +2-72
3ed period . . ‘. +3-25 +4+20 218 +5-01

From the above figures it may be concluded that rice straw
providea just enough Pz O5 but not enough lime. In the second
period when the ration was supplemented by calcium phosphate
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there was &ppreclablﬁ assimilation of lime and phosphoric acid
and both showed a positive balance, During the third period
there was no marked assimilation of P2 0s but an increased
assimilation of lime is visible.

With regard to jugr hay, as there was a sufficiency of hoth
lime and phosphoric acid, there was not any marked difference
in the aasimilation of lime and phosphoric acid during the first
two periods, hut an increased assimilation of lime was noticeable
in the third period. This emphasizes the previous observation
that a mineral supplement has no appreciable effect in cases where
there is enough present in the fodders themselves,

6. INDIAN PASTURE GRASSES

As explained in the previous reports, this werk is intended to
give cumparative values of the mineral composition of grasses
grown on selected typical soils in various parts of India. Some
of the latest results are shown in the accompanving table.
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Looking into the figures it is seen that different varicties of
grasses grown at the same place show marked differences in their
composition, a8 also the same variety grown at different places.
But looking at the figures of the three varieties grown at Bangalore,
this ia not horne out by the figures evidently due to other factors
exerting their influence. Another observation is the known fact
that the mineral contents vary with the stage of maturity, the
dead ripe stage producing very poor quality. More date are being
collected and when these are completed, they will form the subject
of a more detailed publication,

While the main question in this work relates to minerals
subsidiary information on the characteristics of some pure species
of grass is being collected incidentally. For example, it has heen
found that the protein content is a specific character. The figures
given in the table illustrate this fact very clearly.

7. EXPERIMENTS WITH SHEEP

The work in hand at present is concerned with the influence
of rationing on wool production. The experiments are in a
preliminary stage and it is not poszible to give any figures,

8. PHYSIOLOGICAT, STUDIES

Work on hippuric acid. phenols, and acid base halance, as
outlinerl in previous reports. has been  continued. Work on
blood analysis has made considerable progress. The procedures
have been impruved and standardised and some data have bheen
collected. Comparing ragi straw and mature juar rations the
following fignrea for blood (a and P were obtained from two
animals on these two rations, '

Gopal ! Jaya |
- |_._ : .
P l Ca | P Ca In mg. per 100 c. c. plasma
Raqgi straw | 3-79 | 9-95 i 3-90 890 -
Mature juar 593 | 940 | 3-77 8-a0 -

Juar evidently gives higher hlood P and calcium abont the
aeme for the two rations,

Tn a mineral feeding experiment with . calves considerable
individual variations of blood calcium and phosphorus were noted.
‘With such animals it will probably be necessary to carry out tests
by reversal of rationing.

Qlyernronic acid ercrefion. It has been found that conjugated
glycuronic acid is present in all urine:samples of our eattle and
gheep, The quantity varies very materially according to the
nature of the fodder. A recent- teat has proved clearly that
glycuronic acid conjugation is not concerned with a substance
which can be detovicated alternatively by sulphuric 2cid. Two
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gheep were fod the same ration of rake, grass and hav. Oneof
these animals received a sulphate supplement. The urine showed
the following characteristios :—

b . i |

curonic acid (yield of Furfuro] in grm.) . . . Q0-138 . 0156
u{phm exeretion (grm. BaB0 , per day) Total . . 5‘80 1-80
. 3-00 21 5]

Bulphate excretion (grm. Bag( per dey) Free

That is to say, even when the sulphate is very greatly increased
there is little change in the glycuronic acid cutput,

Sulphur and sulphaie balance erperiments. Following up work
published last year (Indian Journal of Veterinary Sciemce and
Animal Husbandry, Volume 1I, Part III, Septembcr 1032),
it has been shown again that the sulphur balance is favourably
influenced by injection of inorganic sulphate. Of four sheep fed
identically in other respects. two received a supplement of sodium
sulphate and the other two received no supplement. The sulphur
balances for the four animals were found to be as follows —

!Sulphntv supplement !' No supplement
Tl Neod No.2 . No.3 No, 4
Sulphur balence as grm, BaS0, ver | +0-437  +0-316 ' —0-146 0 085
dax, i '
These are striking and very significant figures. The work is
proceeding.

1V. CO-OPERATION WITH OTHER DEPARTMENTS

As usual, grasses, hays and crops rdised by the Military Farms
Department are being tested.

With the Mysore Department. cu-operation work on legume
hay and pasture grasses is proceeding and joint work on hlood
ana.l yeis of typical animals has boen arranged.

V. LECTURES TO STUDENTS

Ag-usual, lectures on chemistry and animal nutrition have been
provided for the Dairy Diploma students.

VI. PUBLICATIONS

The following papers were published during the year under
report -
1. Sulphwr and Sulphatc Balance Expcriments with Cattle,
by F. J. Warth. Ind. Jour. Vet 8c. and dnimal Hudh.,
Vol. II, Part 111, September 1932,

2. The Quantitative Production of Benzoic acid and Phenolg
in the Animal System, by ®. J. Warth and N, C. Das
Gupta. Ind. Jour, Vet. 8c. and Animal Husb,, Vol, 1T,
Part III, September 1932,
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8. The Conjugation of Benzoic Aeid by Indian Cattle, by
N. C. Das Cupta. Ind. Jour. Vel. Sc. and Animal
Hush., Vol. 11, Pt. MI. September 1932,

4. An Experiment to determine the effect of Hippuric Acid
excretion en the Nitrogen Balance, hy F. J. Warth and
N. C. Das Gupta. Ind. Jour. Vel. Sc. and Animal
Husb., Vol. T1, Part ITI, September 1932,

8. The Influence of "Urinary Reaction on excretion of Lime
and Magnesia, by N. Krishna Ayyar. Jad. Jour. Vet.
Sc. and Animal Husb., Vol.1I, Part 1I1, September
1932.

6. An Experiment on Mineral Assimilation from two typical
Fodders, by ¥, J. Warth, A, Viswanatha Iyer and
N. Krishna Avvar, Ind. Jour. Vel, Sc. and Animal
Hush., Vol, 11, Part IV, December 1932,

7. A Preliminary Experiment on the digestion of fatabyg
bullocks. by P. A, Seshan. Ind. Jour. Vet 8c. and
Animal Hush., Vol. 11, Part 1V, Decemher 1932,

8. Silage Investigations at Bangalore, III—Efect of the stage
of maturity on the Ensilage of Juar, by T. 8.
Krishnan. Agri and Livestock sn India, Vol. 11, Part V,
September 1932,

B, Silage Investigations at Bangalore, 1V—Ensilage of Juar
Steaw, by T. 8. Krishnan. Agre. and ILivestock in
India. Vol 11, Part VI. November 1832,

10, Relative merits of lgh and low Siluge Feeding to Cows
in Milk, by the Post-graduate students. Agri. and”
Livestork in Indie, Vol. 1X1. Part IT. March 1933.

VII, PROGRAMME OF WORK FOR 1933-34
MaJor SUBJECTR
1, Experiments in the nutrition of growing animals.

2, Experiments on milk production, including mineral
assimilation,

3. A study of Indian coarse fodders, including maturing teste.

4. Indian pasture grasses: a survey of their mineral
composition.

5. Blood analysis.

8. Preliminary respiration work,

7. Bheep-feeding experiments.

8. Physiological studies.

+ MINOR SUBJECTS

1. A study of the chemical methods employed in tte above
enquiries,

2. Preliminary experiments for the initiation of work on other
agpects of awtrition.



REPORT OF THF IMPHERIAL MYCOLOGIST
(W. McRAE, M.A., D. 8c., ¥. L. 8)

(1) MYCOLOJICAL SECTION, PUSA
I. CHARGE

Dr. M. Mitra was in charge of the Section until the 28th
December 1932 when Dr. MrRae resumed duty as Imperial
M cologist and Director on return from officiating -aé Agricultural
Expert to the Imperial Council of Agricultural Research.
Assistant L. S. Subramaniam was appointed Assistant Sugarcane
Mycologist with effect from 23rd June 1933, under the scheme for
research in mosaic and other diseases of sugarcane financed by the
Imporisl Council of Agricultural Research.

IT. TRAINING

An Agricultural QOverseer of the Bihar and Orissa Department
of Agriculture recaived training on diseases of the potato crop
and methods of controlling them. Mr. G. 8. Kulkarni, Special
“Cotton Mycologist, Dharwar, worked in the section for three months
and help was rendered to him in the writing up of his cotton wilt
report.

ITI DISEASES OF PLANTS
(t) PraroN-PEA

Fusarsum vasginfecturn on gjanus dindicns. The resistant
capacity of Type 80 was again tested in the fifteen Punjab
permanent manurial plots (A series) and 22 deaths occurred as
compared with three during the last year, while during 1928-20
when ordinary mived farm seed was rown in the plots the wilted
plants numhbered 5,656. A paper entitled “ Influence of Manures
on the Wit Disease of Cajanns indicus ” is being published as
Beientific Monograph No. 7 of the Imperial Council of Agricultural
Resoarch.

(#7) SBrasrcaxsy

Mosair disesse, The whole area of fifty-five acres under
sugarcane in the farm was rogued and tue varieties aftectod with

( 134 )
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the disease, togsther with the ares under cultivation, as compared
with that during the previous three years, were s fallows : —

1924.30 [ 1930-31 J1958).52 : 1932-33
, , ' i
Variety. Porvent. - - Porcent.- Percant. P'eroont.
Arem , age | Aren | age Arca | age ! Area ! age
in of | in I‘ of in of | in of
ADres in. acres | in. acres in-  acres in-
fection | | Fortion fection 1 fection
| f st | oor |
Co. 210 . H3-9 0-003 ; B-2 Nil [10-44§ 0-01 16-27 0-017
Co, 213 .1 87 013 .4 | 0001977 005 [14-127 0.-003
Co. 281 . .. X ! . 271 0-008 | 12-48] 02
Co, 294 .| 204! 0-03 0-8 ° 0-02 1-39 | 601 | 257 01
Co, 302 . . l0-6 ;1 0-08 .. e | . ‘e
Co. 303 o . 25| 0.005 0351 0’01 | .
Co. 313 L0310 0002 ., i .. Po.. {308 0005
L B | ]

In all thore were 14 varietiea under ficld trial and 43 varietios
in the nursery. All these varieties, except those mentioned above,
were froe from the disease during the year.

In the eyperiment laid down in February 1933, to test the
natural spread of mosaic disease where a row of each of the 43
varieties alternated with & row of Co. 213 mosaic-infected cane,
all the varieties tested remained free from infection upto
the end of June. The varieties tested were :—Saretha, Chunnee,
Co. 210, 213, 214, 281, 285, 200, 209, 300, 301, 302, 303, 312,
313, 316, 217, 318, 319, 327, 331, 332, 337, 338, 339, 340, 341,
342, 343, 344, 345, 348, 347, 348, 349, 350, 351, 352, 353, 355, 356,
347, Tuco 393, Tuco 472 and P. 0. J. 2878, .

Tonnage erperiments. A paper entitled ‘‘ Effect of Mosaic
on the tonnage and the juice of sugarcane in Pusa, Part IT”,
giving the result of the last vear’s investigation. was published,
and the experiment was continued. Thirty-gix plots cach 5 by
56 yards of Co. 213 were laid down in adjacent pairs, half of them
with mosaic-free and half with mosaic eane in the order mosaic-free,
mosaie, mosaic, mosaic-free and so on. The area was good and
suitable for growing sugarcane. Great sare was taken to select
the canes for planting. A small amount of infection spread to
the mosajo-free plots, and altogether seven clumps were found to
have the disease in six plots. Thus the mosaic-free plots were
substantially free from infection as such small numbers have a
quite inappreciable effect on the weight of the stripped cane.
This small spread to healthy cane in piots in such clpse juxtaposi-
tion to mosaic infected cane as they are, indicates how few'and how
inactive insects were during the season in spreading the disease.
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The mean percentage of infection with insects was slightly more
than that of last year and ag follows :—

Insecta Mogaic-free Mogsio
Top shoot borers (Sczr}mplmga umﬂu Fabr.}—
Early attack 4 . 109 10-5
Late attack . . 26-02 - 26-7

Bte m-borers (Argyria smhcﬂupw Hmpn
Digtrgea vencsata Wik., Chilo zonelius

Swinh,) 4-35 438
Roat-horer tE'm na!acem d spreuel!a Swmh } b-20 §-2
Termite 95 858

The mean difference in each case is small and has vo statistical
significance. Whatever lors was caused by these insects was so
evenly distributed that it did not bave any eftect on the difference
of the mean tonnage of the plots. No damage was done to the
canes either by fungi or by animals. Before harvesting the cane
it was noticed that the stand of cane at the extreme end of the
block was much thinner than in the rest of the block. Termites
in the latter part of the growing season had been morc active
there. A row of low trees had been cut out in the previous season
along the roads a few yards from the sides of the block, and
experience has shown that the termites are liable tfo he more
numerous till the roots decay and it may be considered that the
two eni plots, both mosaic-free, did not show the relative difterence
in yield between their corresponding mosaie plots that might be
due to the presence of the disease. It was considered that the
unegual damage caused by white ants that had destrayed the cane
wes likelv to make the difference due to disease. It was
accordingly decided that leaving the two end pairs of plots out of
account would provide a set of sixteen pairs that would be a truer
representation of the facts, After removing cane to eliminate
edge effect the plots were five by fifty yards and the yicld of
stripped cane in maunds (82-28 lh.) was as follows :—

] .
T Weight in Wisdtds (82028 1b.) of atripped cane of Ca. 213

O .
Mognic-free Mosaic Mogaic-ree | Mosaic
' |
|
i
38-26 3858 j 47426 52-41
41-70 44-20 52-082 47-B4
47-72 45-89 P2 45 44- b
45-53 40:53 50- 53 4880
42:38 40-31 ) 50-30 5142
47-98 . 49-00 4778 A5 55
48-18 48-43 42 88 45-18
47-63 : 46-98 41 00 41- 86
Mean 46: 40 48 17
Difforence 0-23
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The statistical figures ealeulated by * Student’s¥method » to
determine the significance of the difference in yield’ between the
pories of pairs of plots are summarised below :—

i ! Mean
i i
i ‘

difference !
H |
Co, 213 " Mean | Standard I Odda
difference . deviation | Standard
| ! deviation :
' I
| i I et
Cene yield . . ! 023 ; 28 [ 008 | o
| . !
i | |
Juice . i 15 | 380 03 | e
| .
| | ; .
Porcontage juice to cane . [ T-47 3-84 ! 087 | 11
: '. .
' ; .
Caleulated juice per plot A 13 1 28 05 | o1
| | i
i | :
Brix . I 003¢! 081 006 ' 0
|
Sucrose . N ' . . 0-08 | 0-84 | 01 2.0
|
Glucose . . . . - 0-07 0-12 I 0-58 s6:1
Puarity . . ' . . 0-31 2-1 [I[ 015 2:1;

Thus the difference in the percentage of juice to cane, the
esalcalated juice to cane and the glucose are alone statistically
significant. This year then in the mosaic plots the weight of the
stripped cane and the quality of the juice had not deteriorated,
indeed there was slightly less glucose. However, four per cent.
less juice was extracted from the cane in the mouaic plots.

Survey. 1n July 1932, an attempt was made to get a hetter
apypreciation of the intensity of mosaic infection in the cane fields
of North Bihar. The Deputy Director of Agriculture, North
Bihar Range, co-operated in the survey by allowing three overseers
of his staff to work with three assistants of the Mycological
Section at Pusa and by planning the details of the tour. The
method of sam pling was to take narrow strips in different fields
in each of the selected sixty-five localities and to record the total
number of clumps of cane and the number of clumps infected, in
order to get the percentage of infection. On looking at the map
on  which the places examined are plotted the sample as a
whole gresents a fairly representative picture of the position in
North Bihar with regatd to the intensity of mossio dissase. The.
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summary of the record for this and the two- previous measons in.
which a survey was made is as follows :—

E 1927 1931 1932
el - -| g !
g £ | g
_ : E g g ( § | 8 g
Varioty | ol 3 50 ;e g =
2 gl & ;8 &£ 813818
'8 =21 f|3% £ 32/ 2]:s|%
E T8 5 18] 8
e 21 &2 & - =2 2
E ‘5 [ = =} w | 1 [=} [ =]
8 ozt els SlEtslsog
| -] Q '
< A £l <, 2 & | 4 3 P&
_ ! 1 _ ;
Co. 213 395 61003136 8102 5037 | 47 | o-58
Co. 210 . .| 50 1105 | 18 5096 263‘?1 27 | 0-09
Co, 206 . . 6-7‘ " 415007 t-0 £(90 |01y 1 Lo-7
Co, 285 Not grownon a Iﬁeld scele, i 5.5 i 012

The increase in the percentage of mosaic in Co. 213 in 1932
is due to high infection in thres localities in the Siwan Sub-division
consigting of 176 acrem with 12 yper cent. infection. The
Coimbatore canes have almost completely ousted the local variety
in the area examined but in two localities (0- 64 acre) the lattar
was found to be wholly infected with mosaic diseaso.

Ye!lowmg of canes. The yellowing of canes mentioned in the
last year's report appearcd again in the Pusa and the Sepaya
Farms and also in many other places during July and August
but in most places plants recovered later on. The differept fungi
isolated from the decaying roots proved to be saprophytic. Appli-
eation of caleium sulphate, potassium sulphate and wspulon had.
some effeet in the recovery of plants from vellowing. The plants
responded to potassium sulphate more readily. Further
experiments are being conducted by the Tmperial Agrieultural
Bacteriologist.

Top-rof. The species of Fusariwm causing top-rot has been
definitely identified as Fusarium moniliforme Shel.; its para-
sitism has been established, the top-rot and the other typical
symptoms have heen reyroduced artificially. The diseuse is caused
by the infaction of the growing point in the early stages of the
growth of the cane. In cases where infection: takes .place late
the fungus ia kept in-check, the plants grow mormally, and the
effegt of the funguswonlyab&n in the shorteming of the leed
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blades especially at the ends of the shoots. The disease was noticed
in the followiag cane variéties at Pasa =—Co, 210, 213, 214, 285,
209, 303, 313, 322, 331, 337, 339. 344, and at Dacea, Co. 213, 223,
281, 301, 364, 386, 403, 407 and 417.

Red-rot. An out-break of red-rot was ohserved on Co. 219 in
the latter part of November 1932 in Pusa and surrounding places.
‘In one place where Co. 213 wag growing next to Co. 210 or mixed
with (Jo. 210, Co. 213 was free from the rdisease. only Co, 210 was
found attacked and the infection was up to 40 per cent. In Pusa
in Co. 210 the disease had just begun to enter the stem through the
buds and a8 a precautionary measure only the top one-third of the
-cane was plantad and up to the end of June 1933, the disense has
wmot appeared in any of the plots. It is presumed that infection
haqd taken place from spores of Collefotrichum falcatum found on
the mid-rib of leaves after being washed down by rains to the nodes,
“This is an interesting oceurrence, for the cane at Pusa has been
free from red-rot for six vears. Several isolations of Colletotrichum
jalcatum have been made from the mid-rib of the leaf and the stem
-of various varieties of sugarcane grown in different localities in
Indis with s view to determine the number of phy swlogma.l strains
in this species.

H. Sacchari, Dr. Mitra’s study of Hebninthosporium on
-sugarcane was continued. Three more straing of Hriminthosporium
were isolated, one from Allahabad and two from Arbhavi (Bombay)
and are being compared with H. Sacchari Butl, from which they
«differ in cultural characters to sone extent but the spore morphology
.shows that they are closely sllied and may only be different strains,
“The two strains from Arbhavi were isolated from different spots
of similar appearance but one was highly sporulating with longer
spores as compared to the other, This highly sporulating strain
‘reaembles a saltant isolated from H. saccharitoa great extent and
oecurred not only in nature but also appeared as a saltant from
s single spore culture of the other Arbhavi strain, The patho-
-genicity of these three isolates is being tested and preliminary
-tests show that one is more vigorous than the other, A large
-number of ealfants were grown from generation to generation.
‘Boveral of these reverted to the parent form, while many bred
‘tyue and formed aolerotial bodies. A large number of spore
measurements are being made for comparison and the patho-
genicity of all the saltants is being tested,

(#2:) Hmisci's SABDARIFFA

Stem rotf. This disease due to Sclerotinia sclerotioram {Lib.)
de Bary again appesred in the first week of Jannary in a more
virnlent form. Plants sown in a piot highly infested, arﬁﬁaiaily,
with selerotia, and mycelium, did not show the presemce *of the
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fanigns until December. When the' disease appeared, plants
were again examined by Dr. Mundkur and it was observed that the
paragite was localised in the upp- r part of the stem and could not be
traced down to the soil. The disease slso appeared in plants

wing in sterilized soil in pots, and it thus became manifest
that the infection was air-berne, The finger-like processes
referred to last year developed apothecia both in moist saw dust
and in culture media. For apothecial development an air
temperature of below 23°C, seemed to be necessary and this occurs
in the last week of Decemher and in January. The appearance
of the disense in January together with the fact that the parasite
develops the ascospore stage only in the cold weather showed that
infection is mainly due to these spores. Varieties maturing by
the time the disease appears would automatically escape infection
and attempts are being made to see if the type under study can
be made to set seed a little earlier,

{iv) Rice

Sclerotial dizeases. In plots artificially infected by mixing
with the surface soil a large number of sclerotia of Selerotium
oryzae Catt. paddy plants were transplanted at the proper time.
There was a good deal of damage to ihe crop due to white
ants end typical sclerotial disease was not observed. Studies
on the large number of cultures of the sclerotial fungi attacking
rice have heen continned by Dr. Mundkur, It looks as though there
are more than one species, that there iz physiologic specialization
snd that there are geographical streins. Careful observations on
the manner and mode of growth on nutrient media have been
recorded and sclerotial messurements made for statistical
examination of data. Sclerotial measurements of parent-progeny
have shown, after biometrical examination, that they are reliable
guides in the separation.of physiologic formas and of species. Using
mealachite green as a differential dye, it has been found possible
also to distinguish species which are otherwise difficult to diagnose,

Stertlity. A number 6f rice plants showing symptoms of
sterility were noticed on the Cuttack Farm in scattered patches,
An examination of diseased plants showed the presence of soma
myeelium at the nodes and a species of .Cephalosporium was
isolated. Infection experiments to test the pathogenicity of this
fungus are in progress, )

{(v) PIPER BETEL

The temperature relationship study of =ix straing of
Phytophthora, isolated from betel-vine, was made and was
compared with five other known species of Phyfophthora. A series
of inoculations and cross-incculation experiments was carried out
-¢nd the previous year’s cbservations were confirmed. - To control
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*footxrot ' oamsed by Rhizotloma ¥olami wmd Sclepotvm rolfsis,
Kerol tréatmert (0-07 lper cofit.) Wwaa and promivieg
resalts domBirming last yéar's were obtained. Phenvl in 19 per
otnt. and 6-5 per cent. strength wap aldh ¢ried and +this gave

ining results. No deaths took place in pots infected with
8. rolfsii or R. solant where Kerol or phenyl was applied.

(vi) CROTALARIA JUNCEA

Wilt disease. During last two years a wilt diseass of sann-
hemp has been noticed to do considerable damage and an estimate
made during the year under report showed that In one particular
plot the disease was up to twenty-three per cent. Neocosmospora
vasinfecta, two strains of Rhizoclonia, one définitely R. solani, and
Fusarium vasinfectum were isclated by Dr. Mitra. The parasitism
of Fusnrium vesinfectym and the two straing of Bhizoclonia was
established hy infecting sterilized soil with pure culturcs and
growing disinfected seeds. In a plot heavily infested with last
year’s wilted sann-hemp plants this c¢rop was crown and all the
digeased plants were pericdically removed and examined. Out of
a total of 280 plants, 193 died of Fusarium and twenty-six of
Rhizoctonia, giving 63-0 and 9-5 per cent. of wilt reapectively. Tt
was further ohserved that 'the deaths due tn Rkioclonie were
mdatly in the eerly stages of the growth of the plant and Fusarium
wilt aprpeared a little later in the season,

Wparittients -eerried ‘ott showed ‘thet the rabwr strain of
Pusirivdi seefsifectimi can iprodice Wikt insann-homp ‘andl vice sepsr,
while the odtton dtrain of Pusarium tasinfectum does not infect
rahar and sepn-hemp, ror ‘o the sahtr and sgnn-hemp straine
fnfect ‘¢otton. Tn ah ove-tdith acre plot Heavily infested with
rahar Fisaritom, 20% plutits of sundeptible Dharwar cofton. 215
of wusceptible rakur hnd 204 of sann-hentp were sown In alternate
rows and dt tHe titnb of harvest hone of the ocdtton plarts had died
of "wilt. while 72 1dr cent. rahdr dnid 57 per'cent. sarin-hemp platits
witted. Right phitits-of sehh-hemp and 76 of rakur were grown in
pots filled with soil infested with sann-hemp Fusarium and 92

cent. of ssnn-heinp end ‘64 per cent. of rahar plants wilted.

78 plants 6f maker snd 60 plants of sann-hemp grown in

soil infested with rdhar Pusarium in pdts ‘the wilt percentage
wes ninéty-two and ‘ffty-thrée respectivély.  Foity plants of
cotton were grown In pots infestod with rdkar Fusarium and forty
in pots infested with sann-hemp Fusarium but none took infedtion.

(ris) CICER ARTETINGM
Mystrosporium sp.—The stutly of Mysirosporium wp. oniisi
m lenf bligit in Pusa was coritinwed. ‘Expbriments to condko
disegue ‘Wit ropeitad wid shesffect of the following'f:
wae tebbeg Vet weed broat metit—forthalin anid uspulin, sy wdsd
peatmei-dnighr and cetesan wndeprayiog of plants with ‘g
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per cent. Bordeaux mixtuse anwd dwebimy wikh colloidsl sulphur
RV3. Beeds of types 88, 69, 70 and 71 were heavily infected and
trented in some plobs by wet or dry fangicides and in otirore spray-
ed or dmstod when the planis camse omt. The disease did not
wm’[‘ypesmand 71 evn in infected plots bet waz bad i
Types 68 and 66, especinlly iu the former. Ope per cent. Bardeaux
mixtare sprayed once in three weeks was effoctive to a certain
extent. The treatment will have to be repeated before amy
conclusion can be drawn.

During the year 60 types of gram were grown in the Botanical
Area and four in the Farm on a field scale and in none of these waa
the diseass noticed.

{ris{) PRASREOLTUR BP. AND OTHER PULBEN

A study of species and straine of Cercospore on various pulses such
as Phaseolus radiatus, P. mungo, P. aconitifolivs, Cyamopsis
pooraliodes, Vigna catjamg and Slizolobium sp. was started by
Udai Bhan Singh with a view to determine whether there are a
pumber of species or merely straine of a single species. Single
spore cultures were grown and the morphology studied. Al the
isolates are being compared under various standard conditions of
growth in culture media. During the course of this study a large
number of saltants appeared ; these have bheen purified and are
being compared with the parent forms. Inoculation and cross-
inoculation experiments are in progress to determine the host range
of each.

{ix) CANNARIS BATIVA

A species of Cercosporn was igolated from COannabis sativa,
The fungus forms dark brown elongated spots usually on the under-
surface of tho leaves and in severe cases & number of spots coaleace
and destroy almost the whole leaf-area causing curling and drying
of leaves, ‘The merphology of the fungus was studied and it appears
to be a new species.

() JASMINUM ANGUSTIFOTIUM

A species of Cercospora was found to do considersble damage
to the leavas of Jusnimem angustijolem. The fungns attecks the
under-maface and farme large dark hrown apots. In advance

the whole loaf is destzoyed. The fangus appesrs to kiil
the Jeaf tissue in advance as no myeelium has been noticed in the
discoleured arca smtaide tho central dead portion en which fruc-
tification is found. ¥ appesrs to be an umdescrihed wepecies.
Annther Cercogpora was isolated fiom Nyctanthis arher tristie and
is baing compered with the above-mentioned species.
z2
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{xf) PANTOUM TRYPHERON

A species of Scierospora was recorded for the first time on this
host and & study of its morphology shows that the fungus agrees
with Sclerospora sorghi West. and Uppal. All attempts to induce
the oospores to germinate have failed so far and conseguently no
infection tock place when cross-inoculation was made on maize,
jowar and other cereals.

(xit) Tosacco

Alternaria sp. A comparative study of the two forms of
Alfernaria, one cauging stem-rot and the other forming leaf-spot
of tobacco, is in progress and infection experiments are being
couducted to test their pathogenicity and to determine whether
the leaf-form can cause stem-rot and vice versa.

Stem-rot. The investigation on the stem.rot disease caused
by Sclerotinia selerotiorum (Iib.) de Bary was continucd by K. F.
Kheswalla, The optimum temperature for its growth was found
to lie between 20-25°C. and the maximum at 30°C. beyond which
the fungus coases to grow. Microconidia develop profusely in water
culture, agar and on potato agar, and on richer medium it is delayed
till the food material is exhausted hy the growing sclerotia.
Further it was observed that microconidia develop from germi-
nating sascospores on old apotheca. All attempts to induce
microconidia to germinate failed so far. Low temperatuve was
found to favour the development of apothecial stalks. Inoculated
seedlings and scedlings grown in artificially infected soil took
infection and formed scierotial bodies in the central portion of the
stem, thus establishing its parasitism.

{xiit) CINCHONA

Inoculation experiments with Verticillium sp. and Sporotrichumn
sp. isolated from diseased cinchona plants were carried out by the
Superintendent, Cinchona Plantation, Valparai, and gave successful
results.

(riv) WHEAT

Tilletia indécs Mitra, Bunt due to 7, indica was noted by
Dr. Mitra in a virulent form in Karnal on many of the wheat
varieties grown at the Botanical Sub-station. Damage was up to
20 per cent. in some cases, Opportunity was taken to make more
detailed observations than have been possible' so far. It was
noted that in a spike only & few spikelets, ahout 1 o 5, are affected,
‘complete infection of the spikes being absent. In unripe ears it iz
necessary to break the spikelets to see the disessed grain, Ty
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advanced cases the glumes spread apart and the blackened inner
wheat grain protrudes. Careful examination of the tip of the
splkelet may somietimes show a black spot which is usually an
indieation of a dizeased grain within. More often a lens is necessary
to see the hunt. Because of the abundance of material, it was
possible to find out thet this bunt has also a distinet ﬁshy smell
like 7. tritici. (Germinstion of the spores has been secured but
factors inducing profuse germination are not yet known. This
bunt seems to he restricted to the cooler regions of the plaing
Hke Karmal and other Punjab districts, while the other two,
T. tritici and 7. levis, are rostricted to the more cool hilly tracts.
Extensive tests with seed treatments, both dry and wet treatment,
have been planned for trial next gear in order to check the dlsease,
if possible.

H._ tritici-repentis Died. on wheat, which forms leaf spots similar
to H. sativum. was studied in culture. Of the several isolations
two strains were common, one of which formed immature perethecia
of the Pyrenophora type. The fungus doss not sporulate in culture
but on straw eulture a very large number of sclerctial-like hodies
appeared wHich later on farmed immature perethecia and on their
surface conidiophores appeared and formed conidia, Straw
cultures at 20°C. and below formed more conidia but the perethecial
bodies remained immature though in rare cases a fow asci were
noticed,

The percentage of leaf-area destroyed by Helminthosporium
safivem P. K. and B. and H. tritici-repentia Died. was cstimated
on varieties of wheat grown at Pusa and Karnal respectively,
With the exception of u few varieties in which the percentage of
leaf area destroyed was up to 6°3, allthe varieties and cultures at
Karnal were free from the dissase. A good deal of variation -has
been chserved at Pusa in the percentage of attack not only from plot
to plot but also in the same plot. In the samples examined the
range of attack varied considerably, e.g., P. 4 and P. 52 on the farm
gave an average leaf destrnction of 17-2 and 18°8 per cent. as
compared to 67 and 2'3 in the Botanical Area.

Wheat rust. A survey of wheat rust on all the varieties of wheat
grown in the Botanical Area and Farm at Puss and on all the
varieties grown in the Botanical Sub-station, Karnal, was made
as in the previous year. At Pusa, the orange rust appeared ag
usued during X’'mas and was first noticed on the 20th December,
1832, The yellow and black rust appeared rather late during the
vear and were first observed on the 3rd and 13th February 19383,
respectively, ag compared with the 18th January and 5th February
of lagt year. As in the previous yvear, the attack by all the three
rusts was mild except in the case of Bihar 121 which was rather
heavily attacked with orange rust.. Yellow rust wes mnot 80
severe on P, 33 and P, 115 as last year.. _



by ECIENTINOC REFCRTS OF TRAE RMEIERIAL INNTITUTE OF

The leud suzface covered by the rusé postule was menswsed s
i the previcms yesr and the average pereentage of leef swem
affected in various varieties grown in Pwee is given below :—

Variaty Orange ruat { Yellow ‘Vniety Orange rust | Yellow
rust ruat

P4 . . 0-04 . P. 114 35
F.& . . 0-51 021 P, 15 ‘e D-935
P. 12 . 2-01 Traces P, 805 0-37
P. 52 . . 0-03 018 | Federation
F. 101 . 0:01 .. Bihar 121 17-3 2-0
P. 111 . 0-01 . Muzefarpur 30 " 54
P. 112 . 97 .. Muzaifarnsgar -2 Tracea
P, 113 . 5-3 . RA 10-4
Country . 1:03 0-42

At Karnal all the varietics were lightly attacked with orange
rast. Yellow rust was fairly common on a number of varieties
and the attack on P. 52 and P. 115 was as bad as last yesr. Black
rust was absent except on certain Canadian and Japanese wheats
of which the letter were badly attacked. At Pusa therd is little
yellow rust on P. 52 and P. 115, and it is euspected that the Karnal
strain of yellow rust is physiologically different from that of Pusa
and Dr. K. C. Mehta who is engaged on the study of wheat rusts
has very kindly agreed to test this view by conducting a series of
infection experiments,

At the request of Dr. XK. €. Mehta acroscopes were again placed
in wheat fields and exposed slider were sent to him at
intervals from the 15th September 1932 to the 13tk March 1933,
Similar slides were also expossd for the Section at various places
including the roof of the Institute building and though a careful
microscopic examination was made of these slides no wheat rust
z;)dr:s were observed until after the appearamce of rust in the

Dr. Mitra again made an estimate of the percentage of leaf-
sree. destroyed by Helminthosporium teres and H. sativwm on
twanty-Jour types of berley grown in the Botanieal Area. The
inteneity of the diconse was oundtobe leas than in

[

the
¥ear. The percentage of leaf aree destroyed by H. feres ranged
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from 0*2%to 20+ 45 a8 comapaved with @5 to 35+ 4 of last ycar and that
by H. sativum from 0-23 to 878 as compared with 1-2-—14-2, An
egtimate of the percentage of leaf surface rendered ineffective by
these two species of Helminthosporium was also made on twenty-
six other Indian and foreign types of barley which are being tried
at Pusa, and it was noticed that all the peventeen foreign types
were free from H. teres and the attack bv H. sefivem was mild,
the percentage of leaf destruction ranging from 0-1 to 1-85. on the
other hand, all the nine Indian types. with the exception of one,
were aitacked by H. feres, the percentage ranging from 0-44 to
11-7. and all except three were free from the attack of H. safivum.
Cawnpore 251 and Cawnpore 252 were the only types which were
.attacked by both the species.

The experiment to test the comparative resicting power of
twenty-four sypes of Pusa harlev varieties to Helminthosporium
together with the effect of uspulun as a seed treatment was
repeated, and six replications comyrising 126 plots were laid down.
All the seedlings which died of foot-rot or root-rot were removed
twice a week and examined and when the crop was fully grown,
the percentage of leaf area destroved and the yields were estimated.
All the figures obtained are being statistically examined. The
efficiency of uspulun to control the Helminthosporwum disesse
wag again confirmed during the year, e.g., T. 21 had an average
attack of 0:05 per cent. in plots treated with uspulun. and with
untreated seed the average was up to 4-72, That uspulun treat-
ment also checks the attack by smut (Ustilajo horded) 18 illustrated
by the following figures., 1In a plot sown with T. 21 and treated
with uspulun, not & rsingle smutted head was found among 8,650
plants. while out of 7,512 plants grown from the same seed but
unireated the number of smutted plants was 114, giving 1-5 per
cent. of smut.

Rust. Yellow rust, as in wheat, was severe at Karnal as
compared with Pusa where the attack was mild on the same
varieties of barley, only a few varieties escaped infection at Karnal,
and here also a different physiological strain seems to play an
active part,

(xzvi) CHILLIES

The study of the wilt disease of chillies was continded and the
pathogenicity of eight strains of Fusarium was tested in
and in plots on four Pusa Types 84, 41, 48 and 5}. Last
infection was found to take place in soedlings grown and infected
in test tubes. Wresh isolations were made and the pathogenicity
under all conditiona wan tested in pots, wooden boxes and plota,
sach plant being infected with a heavy dose of the fungus grown
in'stook culture, but po results were obtained., The effect of soil
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moizture to produce wilt was also tested in sterilized pots irr whick
soil moisture was regulated from B8, 10, 15 and 20 per cent,
respactively and the soil was heavily infected but no plant died of
wilt. :

IV, MISCELLANEQUS

Sclerotium rolfsii, Comparative studies on various isolations-
from different hosts have been continusd by Dr. Mundkur, While
sclerotial size seems to be constant within s strain, it differs from
other isolationz in a steady and constant manner. Rates of
growth on standard agar in Petri-dishes, with many replicates,
differ statistically (using the Analysis of Variance tests) with
different cultures. That there is physiological specialization is.
quite manifest but whether there ie parasitic specialization remains
to be seen. A Corticium stage appeared once in a culture, but it
has not heen seen since. Attempts are being made to obtain if.

Fruit tree diseases. A survey of diseases of fruit trees in British.
Baluchistan was undertaken during the year by K. F. Kheswalla
and the following fungi were recorded there for the first time :—
Apple—Coniothecium chomatosporium Corda. (blister discase),.
Alternaria sp. (apple rot), Penicillium 8p. (soft-rot or blue mould),

«Trichothecium sp. (Pink ret), Jonathan spot (Physiological), leaf
scorch  (Physiological also on pear, walnut and apricot).
Peach—(Eroascus deformans Fuckl. (leaf curl). Cladosporium
carpophilum Thuem. (scab or freckles), Splitting of froits
(Physiological), Phyllosticta sp. {shot hole of peach, almond and
apricot), Gummosis (all stone fruit trecs). Grape—Uncinule
necator (Schw.) Burr., Oidium stage (Powdery mildew), Clas-
terosporivm sp. (leaf spot). TFig—Capnodium sp. (sooty mould).
Pomegranate—~Slerigmatocystis  castanea Pott. (internal rot).
Water-melon— Phythium ephanidermatum (Eds.) Fitz.

Coniothecium chomatosporium Covda. was recorded on apples
received from Kulu and Collefoirichum gloevsporiodes Penz, on
mango from Calcutta and also on citrus twigs from Cuttack.

Seedling diseases due 1o Rhizoctonia. Rhizoctonias isolated
from various host plants are also under study but much progress
has not however been made., In order to control the seedling
diseases due to this fungus séed treatment was tried on chillies
and tobacco. Mercury hichloride, uspulun, granosan, germisan
were tested and in each case excellent results were recorded, the.
dust treatment (granosan) giving better regult.

Sugarcane {ranspiration experiments. In order to determins
the daily and weekly rate of transpiration of sugarcane expriments.
on 8 large scale have been started since last March and interesting
date are apeomulating. At the same time, in order to know the
water content, of soil in 4 typical unirrignted sugarcane field,
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woekly determinations of moisture at 17 to 6" and 18" to 24*
depths are being made, in such a manner that statistical examina-
tion ef results would be possible.

Meleorological obserrations. As the cause, development and
gpread of many plant diseases are t6 a great extent controlled by
goil and air temperatures, humidity and rainfall, meteorological
observations are being carefully made, and data compiled. These
data will help fo find out why a disease is present or absent
during a particular period of the year.

V. SYSTEMATIC WORK

Uromyces cicer-arietint {Grogn.) Jacz. Boy was recorded for
the firet time from Karnal, Punjab, on irer arietinum and
Rhizoctonia bataticola (Taub) Butl. was noted on sugarcane at
Pusa. A good deal of assistance wag given to the Bihar and Origss
Department 6f Agrieniture, in the investigation of the diseases
of sugarcane. potato and other crops, including treatment
of five hundred maunds of barley seeds against smut,
and to the Bengal Department of Agriculture, in the investigation
of the divenses of piper betel, rice and tobaceo. A large number
of disersed betel-vines were received from Bengal throughout
the vear for identification. Help was rendered to various workers
in mycology and plant pathology in various Departments of
Agricnllure and U'niversitied in the identification of diseases of
cultivated and omamcntal plants, supplying cultyres and
specimens of fungi and other information ncluding methods of
.control, Specimens were reccived for identifieation from the
public and the Imdian States. Fresh specimens of wheat and
barley rusts were supplied on reveral occasions to Dr. K7'C. Mehta
of Agra, for his investigation of cereal rusts. The Section usefully
served foreign workers by supplying information. eultures and
spevimens, e, to Dr, ¢, M. Tucker, Missouri (17. 8. A), cultures
of five gpecies of Phytophthora ; to Dr. E. € Tulis of Arkansas,
culture of Sclerofium oryzar; to Dr, T. Matsumoto of Formosa,
culture of Hypochnus sasseli Shirai; to Professor Johanna
Woestérdijk of Holland, Puserium mondiforme and eleven other
sugarcane fungi; cultures of Sclerotium rolfsii and 8. ory:ae to
Professor Curzi of Rome, Thirty-six specimens of Carcospora
wore received from the Director, Bureau of Science, Manila, P. L.,
in exchange for an equal number of Indian Cercosporas, Eleven
specimens from the Professor of Botany, Khalsa College, Amritsar,
160 specimens of miscellaneous fungi from Dr. J. H. Stevenson of
Washington and 150 specimens from Dr, H. Sydow of Berlin, were
received in exchange,

Acknowledgment is due to Dr. J. J. Taubenhaus, Texas (U. 8,
A)), for identifying cotton root-rot specimens, to Dr. K. Nakata,
of Imperial University, Fukuoksa, Japan, for, supplying cunlinres of
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Sclerotivm orysae sative and S. sphaeroides, 1o Dr. T. Matsumto,
Formosa, for comparing the Indian strain of Hypochnus sissaks
on sugarcane, and to Professor Johanna Wesbterdijk of Holland,
for confirming our identification of Fuserium monilifcrme.

V1. PROGRAMME OF WORK ¥FOR 1933-314

1. RUSEARCH WORK

New diseases of Indian crops that come to the notice of the
Section will be investigated. Diseases on the following crops will
receive special attention :—Sugarcane, wheat. barley, rice, Piper
betel, gram, sann-hemp, tobacco, Hibiscus sabdariffe, potato and

The investigations in progress include :—

{3) Experiments to determine the resistance of.Co. varieties
of sugarcane to mosaic and tonnage experiments to
determine the loss due to mosaic.

(#i) Experiments to find out suitable remedial measures to
check the diseases of Piper bstel.

(i¥i) A study of tho disenses of cereals and sugarcane caused
by species of Helminthosporium and determination of
percentage of rust and Helminthosporium on various
varieties of wheat and barley.

(#v) Studies on various sclerotial and other diseases of rice
including the wilt disease caused by a species of
Cephalosporium,

{v) Stem-rot disease of Hibiscus sabdariffa and tobacco
caused by Sclerolinin aclerofiorum.

{vi} A comparative study of various straine of Sclerofium
rolfsis and Rkizoclonia solans,

(»i4) Wilt disease of sann-hemp caused by Fusarium vasin-
Jectum,

{vitd) A study of the bunt disease of wheat caused by Tilletia
indica and remedial measures,

(iz) A comparative study of Cercospora on pulses and other
erops.

(z} Sugaveane transpiration experiments and meteorological
obasrvations.

(=) Fruit tree diseases,

2. TRAINING

Btudents and nssistants will receive tra.ming on the lines indi-
oated In the proapsctus.
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3. Rorrxes woRK

Advice and assistance as required will Be given to ether
departments and the general pablie.

VII. PUBLICATIONS

/McRu,e W., and Subramaniam Effect of Mosaic on the Tonnage
. 8. and Juiee of Sugarcane in Pusa,
Part IIT, Ind. Jour. Agri, :S'cs,
Vol. TII, Octobes 1033, pages
870—880.

*Bingh, U, B. . . . . Physiology of ercospora dolicks
E & E. Ind., Jour. Apri. Sei.,
Vol, IT1, June 1933, pages 4986—
529,

.McRae, Wa & Shaw, F.J. F.., Influence of Manures on Wilt
Disease of gjanus tadicus,
Scientific Monograph No. 7 of
the Tmpl. (‘ouncil of Agrie.
Research.
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(2) SCHEME FOR RESEARCH ON MOSAIC AND OTHER
DISEASES OF SUGARCANE

{Financed by the Imperial Council of Agric‘ulmml Research)
I. INTRODUCTION

Though work on the diacases of sugarcane has formed a sub-
stantial amount of the activities of the Mycological Bection at
Pusa, it was limited by the size of the staff available after giving
due consideration to the claima of other crops. A five-year
scheme providing for the appointment of a Class I officer, a Clasg I
officer, and a Research Assistant and a Fieldman in the gubordinate
service, whose whole time may be devoted to research on mosaic
and other diseases of sugarcane was thereforé submitted to be’
financed by the Imperial Council of Agricultural Research as soon
as the Council was constituted. The scheme was accepted by the
Council in 1930, but, owing to financial stringency which super-
vened, final orders sanctioning a.non-recurring grant of Rs, 12,000
and a recurring grant of Rs. 53.000 to be gpread over a period of
three years, were not received until the second week of May 1832.
The scheme was accordingly started with efiect from the lst June
1932, and Dr, B. V. Desai, Second Assistant Agricultural Bacterio-
logist of this Institute, was appointed Sugarcane Mycologist,
with eftect from the 27th June 1932, Mr. 8. A. Rafay was appointed
Research Asgistant from the 17th October 31932, but the post of
Assistant Sugarcane Mycologist was not filled until the 23rd June
1933, when Mr., L. 8. Subramaniam, an Assistant in the
Mycological Section, was appointed.

An intensive study of the mosaic virus has been taken up, and
a new line of attack has been developed to find out the nature of
the mosaic diseases. The effect of the mosaic disease on the tonnage
of sugarcane has been initiated at the Patna and Cawnpore farma
and with the equipment and the land available at Pusa substantiai
addition to the knowledge regarding the mosaic and other diseases.
of sugarcane is anticipated.

II. MOSAIC DISEASE OF SUGARCANE
DisTRIBUTION

In addition to the localities and varieties reported to be affected
with mosaic in previous reports of the Mycological Section, the
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following canes 'have' been observed 'to have mosaic disease in the
-localities noted - )

Bihar—Patna (Farm)—Co. 285, 300, 313, 331, Amritsar Ponda
and Sialkot Ponda. Mushari (Sugsrcane Research Station)*—
Homja, Chynia, Yuba, Maneria, Mungo, Lewari, Ketari, Barnkha,
Co. 317 to 320, 325, 326, 330, 332 to 335, 339, 342, 343, 346, 349,
"352, 353, 347,

Bengal-—Dacca (Farma)—Co. 281 and 320, Mymensingh
(Farm}--Co. 213. y

Pynjab—Gurdaspur, Jallundur and Lyallpur (Farms)}-—Co.
203, 213, 281, 300, 301, 312, 318, 343, 344, 346, 347, 349, 360,
P. 0. J. 2878 Saretha. Katha and Naba.

1. P.3—Co. 210 and Red Mauritius.

Madras|—Central Farm, Coimbatore—Co. 360, 361, 408,
H. M. 320, 332, and 544. Nellikupum—Co. 205.

Bombay-—{Padegaon Farm)—H. M. 213 (Java Hebbal).

The Imperial Cattle-breeding Farm at Karnal was free from
mosaic disease, but in June 1933 two local varieties in the block
allotted to the Sugarcane Sub-station were found to be affected
with mosaic, viz., Dhaulu of Batala and Katha, the percentage of
attack being 8 and 63 respectively.

ARTIFICIAS: TRANSMISSION OF MOSAIC

Seagon plays an important part in producing the disease by
artificial inoculation, the period before the setting in of rains
(from April to June) being the most suitable for successful artificial
transmission. It is curions that sunshine facilitates the artificial
transmission of the disease. -

A series of experiments were carried out to find out the optimum
conditions for successful artificial inoculation of the mosaic dizease.
The following four methods of inoculation were tried to find out
their efficiency in producing the disease under three atmospheric
conditions, vz, humid, shade and sunshine :(—

Method A.—Hypodermic mneedle injection (finest possible
needle).

Method B.—Insertion of fragments of mosaic infected tissne
into healthy planta.

*Reported by Sugarcans Bpecialist, Bihar.

tReported by Associate Professor of Botany, Lyallpur.
{Reported by Government Mycologist, C, P.

[{Beported by Goverament Mycologist, Madrag.
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infection round the spindle of a cane stalk to be dneowinted wme
rapidly grickiqg with fine pin (insect) through the mosaie Jea¥ and
spindle, 15 times,

Method D.—~Gentle rubbing over & large leaf suriase with a
oloth soaked in juice from mosaic plants.

1. Humid condition was created by placing the pots in g shady
place which was surrounded by water.

2. Shade condition was maintained by keeping the inoculated
pots in such & position that sunlight did not fall directly on the
plants throughout the day.

3. Sunlight_condition was maintained by putting the incouleted’
pote in such a position in the open that sunlight fell direct on th
plants throughout the day. .

Out of these methods. ¢ was found to be the most efficient one
for producing the disease in a series of experiments. 'When this
method was used the period of incubation was the shortest and
eent, por-eent., infection of yilants osourred under favourable natural
conditions.

Bunlight oondition has been found to be favourable in visible
transmigsion of mosaic in a shert time in the inoculated plants in
contrast with the humid .and shade .conditions. as tabulated
below :—
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CULTIVATION OF MOSAYO VIRUS IN YITRO-

Hxperiments were devised to induce the multiyplication of the
virus n vitro, but so far no conclusive evidenge has been adduced.
Tissue culture and othor methods have failed to give a culture whick
roproduces the disease. This should not be taken as an evidence
.of non-multiplication in vitro because the sugarcane mosaic virus
is very susceptihle to ageing and Chamherland candle filtrates
have invarishly failed in reproducing the disease. The virulence
of the virns is destroyed by a0 many factors that it is advisable to
keep the question open.

‘While carrying on cultivation experiments it was found that
the transfers of the mosaic virus in series in alkaline broth induce a
eapricious pleomorphic growth. The juice of healthy tissues
failed to give similar phenomenon. Asg this phenomenon was
obgerved in repeated series of duplicated experiments, the detailed
procedure is given below :—Juice of mosaic intected as well as
healthy leaves wus obtained by crushing them ina mortar with a
small amount of water. The juice was successively filkered through
a cloth, a filter paper and a sterile {‘hamberland filter candle L3
or L5 ; 0°5 e. ¢. of the filtrate was inoculated into I0 ¢. ¢. of sterile
broth having a reaction of pH 78, The broth best suited for the
Jpurpose had the following composition :—

Paptone . . . . 8 grin,

Marmte - . . . 3 grm,

Lithram chloride . . 2 5 grm. | Broth was adjusted to pH7.8
K ;HPO, . 02 grm, and was sterilized at  120°0,
MgBO, - . . 0 2grm. | for 20 minutes.

Sucrose . . . . 2-0 grm. |

H,O LO00 c.c, |

The inocenlated broth tubes were incubated at 30°—37°C. for
three to five days.

No visible growth developed during the incubation of first
transfers. The hroth wad then filtered through sterile Chamberland
filter candle and 05 c.c. of this filtrate was inoculated into a series
of fresh broth tubes, generally in duplicate and triplicate and
imubated. After five days’ incubation, transfers from these
cultures were made info fresh tubes after filtration. One set was
set aside for prolonged incubation to see if any growth developed
thereby. In this way a series of transfers were carried out both
with mosaic and healthy juice. It was observed that after 10
transfers a slight haziness devecloped in transfers started from the
jwice of mosaic infected leaves. The broth was spread on nutrient
agar and varicus other stock agar media but no growth could be
discernad on the surface. The haziness increased in the next
transfor and spreading of the broth on nutrient agar gave very
minute colonies on the agar surface. Most of these colonies failed
to givecgrowth on transfer and some gave discontinuous growth
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with innumerable minute seperate colonies. Further cultivations
in broth ar well a5 on agar ultimately gave a heavy continuous
growth with small lear depressed areas, similar to bacteriophagic
plagues,

The biochemical reactions of the organisms were studied. The
growth of the organirms in these culture media was meagre, and
the characteristics varied unaccountably. Repeated planting and
other culture methods failed to separate the culture into organisms
with well established different characteristics. The organisms
obtained differed in biochemical reactions from those obtained
from tomato mosaic but the growth characteristics and other
cultyral behaviour were found to be similar.

Attempts to produce the mosaic disease by inoculating
the cultures and flitrate of the organisms have so far bheen
unsuccessful. Mosaic-free stock of very susceptible varieties is
being multiplied ag material for inoculation with these cultures.
As long as the conditions which adversely affect the virulence of
the sugarcane Inosaic virus are not understood, the artificial
inoculations with materiul kept tn wvitro are likely to be
unsuccessful.

EFFRECT OF MOSAIC VIRUS OX ALGAE

The effects of mosaic virus on unicellular chlorophyll bearing
organisms were studied. It was observed that the juice of the
mosaic-infected leaves filtered through sterile Chamberland filter
candle stimulated the growth of a widely distributed unicellular
Coceotd alge of the Pleurococcus Order belonging to the
genus  (‘hlorelln. The juice of healthy leaves under similar
conditions had no effect on the growth. Only 0-2 c. ¢. of the
filtered jnice was added to 10 ¢. ¢. of Kleb’s solution in which the
alga was inoculated. These effects were confirmed in seversl
geries of experiments,

EFFECT OF MOSAIC ON CHLOROPHYLL CONTENTS

The ostimsation of chlerophyll in the mosaic infected and healthy
leaves has been taken up. Badly affected mosaic leaves of Co. 213
contained 20 per cent. less chlorophyll than the healthy ones,
The comparative distribution of chlorophyll leaf by leaf in Co. 213
s given below

18t youngwet open leaf 479, of gimilar lesf of heslthy plant,
2nd " *» IS 75% » ”» ETR » "
’nd LLg bl " 84% " ” " 14 L1 ”
“h L1 " " 95%’ » n LA ” »



158 BCIENTIFIC REPORTS OF THE IMPERIAL INSTITUTE OF

TONNAGE EXPEBIMENTS IN CO-OPERATION WITR PROTVINCIAL
DErARTMENTS OF AGRICULTURE

In order to study the eftect of mosaic on the yield and juice of
sugarcane under different climatic conditiors and under irrigation,
two experiments have been started at Patna and Cawnpore Farms
in collaboration with the Deputy Director of Agriculture, Patna,
and the Plant Pathologist, U. P,

In Patna Farm mosaic-free plots of the tonnage experiment
and the adjoining non-experimental plots were found to be aflected
with smut, the infection varying from 1-2 to 21 per cent. Control
meagures were carried out,

III. RED STRIPE DISEASE OF SUGARCANE

The occurrence of the red stripe disease of sugarcane has been
established for the first time in India. Red stripe disease is
characterized by two definite types of lesions, (1) that caunsed by
infeetion of the leaves and (2) that cansed by infection of the
growing point. Long necedle-like red stripes may be formed in
any portion of the leat hlade but gencrally they appear at or near
the bose of the leaf blade, They are bright red and fullow the
course of the vessels. They often coalesce and form a hroad
lesion. As the leaf matures these lesions assume chocolate-brown
colour. Lesions on the growing point bring about top-rot con-
ditions. On splitting open fine needle-like red lines could be traced
in the unfurled leaves reaching the growing point. The disease
is caused by bacterial infection. The causative organism has
been isclated. The biochemical reactions differ slightly from those
of Phytomonas rubrilineans and Phytomonas rubrisubalbicans,
which are known to cause the red stripe in other sugarcene-growing
countries. The organism is usually associated with a species of
Pusarium in the diseased tissues hut inoculations with Fusariuwm
alone failed to reproduce the typical red stripe condition. The
organism alone is able to induce the red stripe and top-rot but
rather slowly. The Fuserium alone also produces a kind of top-
rot and local lesions are usually produced. These Ilesions are
blotchy, and quite distinet in appearance from typical red stripe
Jesions. Artificial production of red stripe and top-rot condition
is induced very quickly by inoculation of the organism and
" Pusarium together.

The disenss occurs in young canes before the hreak of the
monsoon, and decreases with the progress of the monsoon. It
was observed to occur on the following varieties in different
localities :—

Pusa—Co. 210, 213, 214, 399, 303, 304, 312, 313, 815, 318,
321, 322, 331, 333 to 337, 339, 343 344 348 382 ‘885, 3%6 387

3917, Uba. a.nd Chunne,
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Sepaya—Red stripe—Co. 210, 213, 207 to 301, 303, 312, 818,
318, 320, 321, 322. 326, 329, 331 to 339. 341, 342, 343, 345 to 350,
353, 354. 366, B. 8. 7. 10 and P. (. J. 2603.—Red stripe mixed with
top rot-—Co. 210, 213, 281, 285, 267 to 301, 303, 312, 313,
317, 318, 315, 321, 322, 323 und 325 to 353,

Dacca—Co. 204, 213, 223. 200, 343, 347, 349, 351360, 381, 364,
366. 870, 372, 373, 377, 37x, 379, 382. 384, 391, 404. 407, 410 to
413. H. M. 544 striped, P. Q. J. 2714, 2725. 2727, 2878 and
Badila

At Dacca and Scpaya the disease has assumed serious propor-
tions, the incidence bheing as much as 80 per cent. in scme varieties.
The disease does not kill the cane outright but the growth is checked
and in cases where the top shout is affected it causes appreciable
loss.

IV. SYSTEMATIC WORK

During the year under report, 17 bundles of specimens of
dipeased sugarcane were received from various Government farms
for examination and report. Cultures of red stripe disease
organisms were received from the Fibre Expert to the Government
of Bengal, Dacca. for comparison with Pusa strains. 1t was
found that one of his strains was similar to the organisms causing
the red stripe discase at Puva and Sepaya. The virulence of the
organisms was lost by long cultivation on agar.

V. PROGRAMME OF WORK FOR 1933-34

I. Moraic disease—

(1) Survey of the mosaic disease in India.

(2) Artificial transmission of sugarcane mosaic to hosts other
than sugarcane,

(3) Cultivation of mossic virus in vitro. identifieation of the
culture obtained from mosaic tissues. Study of the
serological reactions of mosaic virus and the organisms
obtained from disensed tissues.

{(4) The study of the physiological and histological changes
brought about by mosaic disease in sugarcane.

{5\ Effect of various physical and chemical factors on the
virulence of the sugarcane mosaic.

{6) Tonnage experiments to see the effect of mosaic on the
vield and juice of canes.

(7) Varietal test experiments to see the natural spread and
resistance of different varieties.

L2
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II. The study of the red stripe disease and its control measures,
TII. Sugarcane fungus disenses—

(1) Comparative study of different isolates of Coilelotrichum
faleatum from thick and thin canes, to see if there are
physiological strains.

(2) Study of Fusarium moniliform: causing top rot and
control measures.

(3) Isolation of various fungi from different localities and
various varieties in order to see whether Indiwn strains
are identical with those in other countries.



REPORT OF THE IMPERIAL ENTOMOLOGIST
(P. V.ISAAC, B.A.,, D.I.C,, M.Bo))

I. ADMINISTRATION

I held charge of the Section throughout the year in addition to
my own duties as Second Entomologist (Dipterist).

Rei Bahadur C. 8. Misra, Assistant Entomologist, was on leave
from the 13th May 1933 to the end of June 1933.

One new Class II post was sanctioned but has not been filled
yet.

II. TRAINING

One post-graduate student from the North-West Frontier
Province was admitted for training,

The Professor of Zoology, Agricultural Institute, Allahabad,
United Provinces, was under a special course of training in entomo-
logy from the 17th October 1932 to the 12th April 1933.

Two post-graduate students from the Aligarh University worked
in the laboratory during the months of April and May 1933,

III. INSECT PESTS
SUGARCANE

In Pusga, Aleurslobus baredensis Mask. and Neomaskellia bergiv
Sign. appeared in August and reached their maximum activity in
the middle of Decembor. Gryllotalpa africana Pall. and some
Elaterid grubr injured cane seedlings. Larvae of Myllocerus discolor
Boh. were present in large numbers on roots of cane.

During July to November large numbers of Pyrilla spp. were
pregent on sugarcane after which they became fewer. In July.
222 egg-masses were vollected from a plot measuring 33-79 acres
and the number of egg-masses collected increased in  August and
subsequent monthe. The parasitization of the cggs varied from
849 per cent. in September to 95 per cent. by the end of October,

In cane planted in February 1932, Scirpophaga mivellr Fb,
heavily oviposited on seedlings in the early months of the vear.
In July, 878 egg mashes wore obtained from an area measaring
58 60 acres and 247 egg-massea from an soreage of 31-08,

( 161 )
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As s result of systematic collection of the egg-masses throughout
the active period of the vegetative growth of cane the attacks of
this top-shoot borer were comparatively loss in the cane plots under
observation.

Help was given to the Mycological Section throughout the seacon
in keeping the insect pests in check in the mosaic experimental
plots. 'The egg-masses of the top-shoot burer Scirpophaga nivella
Fb. were collected and destroyed and ‘“‘dead hearts * and damaged
shoots were removed. The plots were treated occasionally with
0'5 per oent. crude oil emulsion against termites. The burrows
of rats damaging canes were located and fumigated with calcium
cyanide dust.

At the time of harvest during the end of January 1933, the
percentage of damage by Scirpophaga nivelle Fh., stem-horers,
Emmalocera depressella Swinh., and termites in the tonnage
experimental plot was found to be as given in the Report of the
Tmperial Mycologist (page 136).

From samples taken at random, from the Imperial Agriculturist’s
plots in the New Area, Pusa, the average loss in weight in mosaic-
free Co. 213, caused by the top-shoot borer Scirpophags nivella
was found to be 13'4 per cent,

Oruer Prsts

Diacrisia obligua Wlk. infested meth (Phaseolus aconitifoling),
lil (Sesamum indicum), peas, castor, masuri (Lens esculenta),
linseed, cabbage and caulifiower. It was specially bad in meth
and linseed.  Pieris brassicae T.inun. did considerable damage to
cabbage. Athalia prorime Klug. was abundant on turnips and
mustard and was controlled by dusting with calcium cyanide.
Utetheisn pulchella Linn. was bad on sann-hemp (Crotalaria juncea).
Zonabris phalerate Pall. considerably damaged flowers of vegetables
belonging to Fam. Cucurbitaceae. Agrotis ypsilon Rott. was check-
od by poison baits. Hugnamptus marginatus Pasc, attacked fresh
leaves of mangoes in July and August. Earias fabia Stoll. was
present in large numbers on Hibtscus esculentus and H. abslmoschus.
There was a heavy attack of Sylepta derogaia Fb. on cotton. Bemisa
gossypiperda Misra and Lamba was aleo present, though in small
numbers, on cotton.

The linseed crop of the Botanical Section was attacked by a
Cevidomyid fly the pinkish larvae of which were found feeding upon
the pollen of the flowers in March 1833. Light trap against adulé
flies was set wp for about two weeks and a fairly good numbey of
flies were killed,
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Samples of stored gur (raw sugar) from sugsrcane and palmyra
palms, received from the Assistant Director of Agricultwie, Gaya,
were found infested by Nitidulid bestles, Carpophilus obsoletus
Er. and €. hemipterus L., and their grubs. To prevent infestation
by the beetles and their grubs it was suggested that gur should be
wrapped in gunny and kept under dhusz (bran) or in containers
the mouths of which shounld be securely closed,

Poicon baits consisting of sweetened bran mixed with harium
carbonate or potussium cyanide and made into a pagte, and fumiga-
tion with cvanogas were tried againat rats reported to be causing
damagge in paddy fields and stored rice n a godown at Sahour.
The bait containing harium carbonate was more successful than the
one containing potassium cyanide.

A preliminary survey of the various insect pests that were re-
ported to be causing encrmous damage to the fruit trees in the
Fruit Experimental Station, Quetta. and other fruit growing areas
in Baluchistan was made. The San Jos¢ scale 4 spidiotus perniciosus
Comstock, the black scale Lechnus persicae Choldok, the green scale
Mycus persicae Sulz. and the beetle Scolytus rugulosus Ratz. were
found doing considerable damage to trees of almond, apple, pear,
peach, plum and guince. The grubs of a Cerambycid bestle were
found boring through the stems and branches of peach, apple,
almond, cherry and quince,

In the Insectary the life-histories of about eighty insects were
studied partly or fully and some of these have heen illustrated mainly
in hlack and white to record the results obtained. The local flora
wag examined throughout the year with a view to find out the
presence of insects ortheir immature stages at different seasons.
Young larvae of Acherontia styr Westw. were found feeding on
leaves of Jasminum sambnc. Young caterpillars of Polytela gloriosae
Fb. collected on leaves of Crinum sp. on 25th October 1932 became
full-grown on 2nd November 1932. A larva pupated on the 10th
November 1932. Hibernation in the pupal stage lasted for about
seven months, the moth emerging on 4th June 1933.

Some ocbservations on the hahits and habitats and the life-
hiatories of the Asilidae of Pusa have been made.

1V, BEES AND ILAC
APICULTURE

Advice regarding bee-keeping was given to eighty enquirers.
There was & greater demand than during last year for be:e _hlv_’es,
queen excluders and the artificial comb foundations for Apis indica.
“These were supplied to correspondents from different parts of india.
The use of different appliances employed in bee-keeping was also
demonstrated to soveral visitors.
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T.ac

The emergence of lac larvae at Pusa took place on 17th October
1932 and on 23rd June 1933. The temperature during the months
of May and June 1933 was much lower than what it was last year,
and no damage happened to the lac crop by exocessive heat,

V. INSECT SURVEY

Collections were sent out for identification to the following spe-
cialists and their help is gratefully acknowledged :—

Termites to the Director, Imperial Institute of Entomology,
London.

Jasgidae to Dr. H. S. Pruthi, Zoological Survey of India,
Calcutta.

Chaleididae, Iehneumonidae and Thrips to Dr. T. V. Rama-
krishna Ayyar, Coimbatore, Madras.
Earie sp. to Miss A. E. Prout, England.

Aphididae to Mr. R. Takahashi, Japan,

The following collections were reccived back identified :—

Thrips and Aphid- from Dy, T. V. Ramakrishna Ayyar, Govern-
ment Entomologist, Madras.

Hymenoptera from A, Wetmore, 1. S, National Mureum,

Washington,

Gryllidae from The Imperial Tnstitute of Entomology,
London.

Simuliidae from Dr. I. M. Puii. Malaria Survey of Indis,
Kasauli.

Tndian insects were supplied to certain eorrespondents as listed
below '—
Some named Diptera of sconomic importance to the Assistant
Entomologist, Lyallptr. Punjab.
Cecidomyidae to Dr. H. 8. Pruthi, Zoological Survey of India,
(alcutta.
Muscidae to Prof. W. 8, Patton, Liverpool.

Specimens of Paederus fuscipes Curt, 1o the Entomologist to
Government, Punjab, Lyallpur,

Some specimens of Sphaerodemn to Dr. C. J, George, Bombay,

Four show cases of insect specimens of economie interest to
the Imperial Econnmic Botanist for the Botanical Sub-
station at Karnal,
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Bome named specimens of Indian Trypaneidas to Mr, ¥. A.
Perking, University of Queensland, Australia.

Insect specimens were received for identification from forty-
five correspondents in Indis and they were named as far as possible.

¥I1. PROGRAMME OF WORK FOR 1933-34
MaJor

This will follow generally on the lines of work of the current
vear and will include investigations of crop pests especially those
damaging sugarcane and fruit trees, stored grains pests and blood-
sucking flies of cattle.

Miwor

Life-histories of ingects will be worked out as epportunities offer,
New ineecticides and control methods will be tested as occasion
arises, Svstematic work will be carried on with our resources and
the help of specialist correspondents. The Catalogue of Indian
Insects will be proceeded with. Advice and assistance wiil be given
a8 far ag possible to Provincial Departments and to all enquirers
on entomological subjects,

VIJ. PUBLICATIONS

The following publications prepared by the staff have been
issued during the vear :—

Bhatia, H. L., and Shaffi, M. . Life-histories of some Indianm Byrphidss.
" (Ind. Jour. Agri, Se. 1I, 543.570, Pla.
1-8, Decernber 1842.)

Fletcher, T. Bainbrigge . . Life.histories of Indian Microlepidopters,
. Becond Beries: Alucitidae, (Pterophoridas),
/ Tortricina and Gelechindae,” (Se, Mono. 2

/ of I'mp. Coun. Agri, Res. July 1932.}

Yonee, P. V. . . . . Peparz on Indisn Tabanidae, IX—The
» Life-history of Haematopetn rorglis Fab,
{Ind. Jour. Vit, Se, and Animal Husb.,
IT. 298.280, PL 1, September 1932.)
Notea on Pasderus fuseipee Curt,, A beetle
which causes vesicular dermatitis in Man,
{Agri. and Live-stock ¢n India, 117, 33.98,
Pl. 1, January 1933.)
Misrs, C. 8. ' . . The Green Peach-Aphis (Mytus persicae
Sulz.) and a new Pyralid Mango defiator
(Orthaga mangiferae, n. ap.) {(Ind. Jour.
Agri, Se. II, 536.541, Ple, 1.3, October
1032,

Mathur, R. N. . . . Notes on the Bionotnica of Odontomyis syanes
Brunetti {Dipetia: Btratiomyidee} (Ind.
Jour. Agri. Se. II, 360-376, Pl. 2,
April 1933.)
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The following papers were submitted for pubhcatlon —

“ The life-history of a common house cockroach, Periplanetn
americana Linn.,” by Mr. L. N. Nigam.

* Biological Control of insect pests and the possibility of utili-
sation of Trichogramma minutum Riley in India for the
control of sugarcane borers,” by Mr. E. 8. Narayanan.

“The chief insect Lests of Sugercane and methods for their
Control, " by P, V, Isaac and Rai Bahadur (. 8. Misra.

“ The complete life-history of Tabunus speciosus Ric., a blood-
sucking fly of cattle, ” by P. V. Isaue,

“The life-history of Paederus fuscipes Curt., & Staphylinid
beetle causing * Spider hick "--a vesicular dermatitis
in man,” by P, V. lsaac.

*“ Lists of Publications on Indian Entomology for the ycars
1930, 1931-and 1932,” compiled by T. B, Fletcher and
P. V. Isaac.



REPORT OF THE BACTERIOLOGICAL SECTION
(N. V. JOSHL B.A., M.Sc., L.Ac.)
I. ADMINISTRATION

Mr. Joshi, Assistant Agricultural Bacteriologist, held charge
-of the Section throughout the year,

Dr. 8. V. Desai was appointed, with effect from 1st June 1932,
to the newlv created post of Seconrd Assistant Agricultural Bacberio-
logist and was closely afterwards appointed to the post of Sugar-
-cane Mycologist.

II. TRAINING

No post-graduste students were admitted during the year.

A Demonstrator in Plant Physiology from the Hindu University,
Benares, a post-graduate student of the Imperial Institute of
Animal Husbhandry and TNairying, and a research student from
Bombay worked in the laboratory for short periods and were
helped with their investigations.

I11. ROIL BACTERIOLOGY

'The two series of rotation experimonts started three years ago
to test the infinence of leguminous crops on the conservation of
soil nitrogen were continued. As in previous years, the figures for
total nitrogen remaining in the soil at the end of two years were
less than at the heginning of the experiment in the winter series,
but in the kharif series they were higher. Taking into considera-
tion the nitrogen removed by the crops. a gain in nitrogen is found
in all the plots of both the series. The highest gain calenlated in
this way is 383 Ib. por acre in the Lharif (summer) series with the
mixed crop of maize and wrid (P. radiatus) and 360 lb. in the rabi
{winter) series with maize and field pea (P;sum ftrvense) grown in
rotation.

For a number of years observations on the toal nitrogen content
of the soil in experimental plots in the pot culture area, as well
as in dhab (low-lying) area, have shown that there is a scasonal
fluctuation in nitrogen of the soil. This natural fluctuastion in
nitrogen is of importance inthe nitrogen fixation observed mﬁeld
soils, because if the sample of soil be taken in the low nitroge
season, it may show a rapid gain in mtrog;an after mouhation m
the laboratory ; while the soil taken in the high nitrogen season

{ 187 )
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may show a loss in nitrogen when incubated in the laboratory.
Therofore unless these natural fluctvations in uitrogen are care-
fully observed for any soil, it is not possible to get-a correct idea
of the average nitrogen fixation in the soil.

In order to correlate the ohservations on the fluetuation of
total nitrogen of the soil with the nitrogen fixation taking place
in the soil, attempts havo been made to find out the nitrogen-
fixing organisma that are active in the soil at different periods.
For this purpose, in addition to the growth of organisms after
inoculation of the soil in nutritive media. direct observations of
the organisms active in the roil have heen made by inserting clean
sterile glass slides in the soil in the field, as well as. in the same soil
kept in a beaker and incubated at laboratory temperature ; and
it has been found that in April, May and June the Clostridium
species are the predominant type. especially after the rains or when
moisture i added to the soil. The organisms of the azotobacter
type are present but do not appear to multiply ss rapidly as the
Clostridium species. Incidentally it has been observed that, below
the depth of one-fourth to three-fourth inch, hardly any azotobacter
cells are present, the organisms found being exclusively of the
Clostridium species. It aprears, therefore. that the impoitence of
the Clostridium group of organisms in adding nitrogen to the
goil is much greater than that of the azotobacter group, whose
claime perhays are somewhat exaggorated by previous workers on
aczount of its capacity for fixing large amounts of nitrogen in pure
culture.

During the courze of investigation on the nitrogen content of
the soil in the experimental plote, it was observed that in some years
at the time of harvesting maize the nitrogen rontent of the soil
was higher than that at the time of sowing. Fxperiments were,
therefore, carried out to see whether the maize ront secretes any
substance which can stimulate nitrogen fixation in the soil. For:
this purpose maize plants grown in the fiell were uprooted after
a week’s growth and, after washing their roots, were immersed in
distilled water contained in s beaker tor twenty-four hours after
which time the plants were taken out. It was expected that water
in the beaker would extract tie substance or substances which
the maize plant is likely to secrste in the soil to stimulate nitrogen-
fixing organisms, It was proposed to see the effect of the addition.
of the water extract obtained as above and termed ' maize root
waghings ” on the nitrogen-fixing organisms. For this purpose
the maize rost washings after different treatmenta aiming at the
removal of the bacteria asmociated with maize roots were added to.
s mixed culture of nitrogen-fixing organisms growing in Ashby’s
mannite solution, inoculated with soil and it was found that the-
root washings after passing through Pasteur filter candle as well
ag after being heated to 100°C. for 30 minutes stimulated nitrogen
fixation. ‘It appears, therefore, that in certain years if the season
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i favourable maize plants mey secrete a greater amount of root
secretions in the soil, and there may hv a greater accumulation of
nitrogen in some seasons as an eftect of the stimulation of the nitrc.
gen-fixing organisms by the maize roof secretions,

GREEN MANURES

The field experiment started last year to compare the manurial
value of sann-hemp with urid, and sann-hemp tops applied later
in the seaszon so as to secure the stems for getting fibre out of them,
wad continued, but the treatment of plots was reversed so that an
original difference in the fertility of the soil may not influence the
results of any particular treatment.

The net profit reported after meeting the cost of productlon for
the vears 1931-32 aud 1932-33 are as under :—

1931-32 1932.33
Traatment Net profit per Net proflt per
BOTe acre
Rg. & p. Ra. &, p.
1. Wheat after maize . . . 312 0 REE T ]
2. Wheat manured with wrid . . is 2 o 1411 2
3. Wheat mannred with sann-hemp . 20 8 1 12 2 2
4. Wheat manured with sann-hemp tops
and fibre extraetod from the
ateins . . . . . 41 1 8 9 4 ¢

It appears that there is some inequality in the fertility of the
experimental area as the same plots under treatment * wheat
after maize ” in 1931-32 were under the fourth treatment in
1932-33 and in both sears they have given the lowest economic
returne, and hence only after running the experiment continuously
for some years can the superiority of any of the treatments be
established. The seasonal effect on crops also played & great
part in the experiment in 1832-33 and contributed to the lrxga
amount of net profit for the maize-wheat rotation. The yield of
fibre from sann-lemp has continued to be about 8 maunds per acre
but its value has gone down by 25 per cent. in 1932-38. 'This
reduction in price contributed to lower the net profits from treat-
ment No. 4 wheat manured with saon-hemp and fibre extracted

from it last year,
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A similar experiment on plots of 1/5 acre and Latin Square lay-
ont with five treatments and five replications was carried out om.
the farm and the results reported as follows :—

Value of produce
minus coet of
cujtivation

Ra. & p

T, Fallow, wheat . . . . . . . . 29 2 4

T, Urid greon-manured, wheat , . . . . . a2 5 7

T, Soyhean grean-manured, wheat . . . . 23T 7 4

T, Sann-hemp green-manitred, wheat . . . . 5 4 9
T, Bann-bemp tops buried, fibre extracted from stems,

wheat . . . . . . . . 30 8 3

As the experiment will run for some years and is on a statistical
basis, no comments need be made at present.

The experiment on growing Mexican sunflower (Tithonin diversi-
folia) with onions and burying the Mexican sunflower for green-
manuring was carried out on comparatively poor land this vear.
The results show that the control plots with onions alone yielded
on an averayge 89 maundes per ecre. while the plots with onions and
Mexican sunflower yielded 51°6 maunds onions per acre and 230
maunds of sunflower per acre. This guantity of sunflower would
suffice to manure one acre of land. Tt remains to be seen whether
vields obtained in suhsequent crops would compensate for the loss
in onions. Previous year’s results on richer land have shown that
the loss in onions is more than compensated by the gain in yields
of subsequent crops.

NITRIFICATION

The experiment started to find the seasonal effect on the nitri-
fying flora in soil taken from the field and kept in the labewatory
was continued. It was found that in the field there are generally
two principal periods of depression of nitrifying flora in May and

ctober or- November due to sudden rise-and fall in temperature
respectively. Other slight variations occur during the rainy seasen
or whenever there is a change in moisture content of thesail, In
the laboratory sampie the depressionof the nitrifying flors ocours
in May and January. The depression due to cold ocours Jater
in-the-laboratory then in the field probably hecause the change:in
the temperature in laboratory oceurs later,  As the moisturo conbemt
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in the samples kept in the laboratory remains constant no change
dve to variation of moisture iz ohserved as is found in the field
samples in the rainy season.

The examination of samples of soils taken once a month from
the permanent manurial experimental plots Nos. 3,10,12, 13 and 16
in the Punjab field was continued throughout the vear. The
gsamples obtained in January, May and September were found to
nitrify ammorium sulphate and cake more quickly (within 4 weeks)
than the samples taken in other months which took 8 to § weeks
to show maximum nitrification.

The bacterial counts as found by plating were highest in farm-
yard manure, complete minerals and green-manure plots in August,
while the green-manure plus superphosphate and the no manure
plots showed the highest counts in December and January respec-
tively. Namyles of soils taken from these plots in May 1932 before
the rains and just after the rains showed that bacterial plate eounts
in samples taken before the rains were greater than in the samples
after the rains. showing that a large number of hacteria ars washed
down by the ramns. The nitrifving power also showed a great
decrease after the rains, This is well hrought out by caleulating
the percentage of nitrogen mitrified in Omelianski solution in 8
weeks when the inoculum was 1n the form of soil extract equivalent
to 1 mg. of the sol,

Pex cent. mitrogen converted into mtrates
| 11 B woeks

Sawnples befora J Bamples sfter
FELIIA i rang

i

T

!

Farmyard manure . . . 83 0 4 0
Complete mineral 70-0 5-0
Green-manure . 200 40
No manure . . . . 12 0 i H-0
Green-manure plus superphosphate 200 f 60

No such variation was observed in nitrogen-fixing power in the
samples taken before the rains and aft r the rains when inocilated
in Ashby’s mannite golution. The resuita ohisined lead to the
conclusion that probably the rains wash down the nitrifying atd
ammonifying organisms to Jower depths but not the nittogen-fixing
organisms, .

In previous years it was found that caleium cyanamide Was
converted into nitrate when added to many Indian soils after about
12 to 20 weeks, but in seven sdils it took moro than 20 Wesks for
the formation of small emounts of nitrates from cyansmide,
although ammoniacal nitrogen was found in fairly lsige amicints
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much earlier, i.z., after a short period of incubation for two or three
weeks. As the nitrification was completed later in most of these
soven soils without resorting to inoculation of nitrifing organisms,
it was inferred that the amount of toxie bedies like dieyandiamide
formed dwing the decomposition of cyanamide in these soils
could not kill the original nitrifyving flora present in the soils. Ex-
periments were, therefore, carried out to find what concentration
of dicyandianmide is toxio to nitrifying organisms by addition of
varying quantities of pure dicyandiamide to Omelianski solution
inoculated with a culture of nitrifying organisms. It was found
that a concentration of dicyandiamide equal to & and 10 mg. in
100 c. c. solution had practically no effect on the activity of the
nitrifving organismas, but & concentration equal to 25 mg. per
100 c¢. c¢. retarded and sometimes inhibited the activity of the
nitrifiers. Attempts were next made to see whether the extracts
of these soils safter incubation for two weeks with addition of cyana-
mide when no nitratus are being formed have a toxic efiect on the
nitrifying culture in Omelianski snlution. It was found that seil
extracts equivalent to 25 mg. in 100 ¢. c. as dicyandiamide {assum-
ing, of course. that the whole of the caleium cyanamide. which
had disappeared from the soils, had been converted to dieyandia-
mide) did not have any toxic effect in the nitrifying cultures. The
soil rempining after extraction, howover. showed a decided toxie
action “on the nilrifying flora. It is concluded, therefore, that in
these soils either dicvandiamide is not formed or if fnrmed the
concentration is not sufficient td he toxic to nitrifying organisms
but the ealcinm eyanamide is converted into some compound, toxie
to nitrifiers, which is not water soluble and is retained in the soil.
Thie compound is brought into solution when the soil is treated
with dilute hydrochloric acid and can give off ammonia when
distilled with magnesia. Attempts are now being made to follow
the course of decomposition of cyanamide in these soils by deter-
mining dicyandiamide, urea and the insoluble nitrogenons com-
pound formed in the soil. The chemical methods to be used
for determining dicyandiamide, cyanamide and urea were standard-
ised for the determination of the small quantities of these : com-
pounds formed in the soils after the addition of cyanamide,

Bacterial analysis of soils under irrigation and under dry farm-
ing conditions was continued by taking samples at different depths
down to 36 inches, and the number of bacteria as observed by plating
and the total nitrogen continued to be higher in the irrigated plots
than in the unirrigated plots. The nitrifying organisms have
become more active since the experiment was started in 1931 but
there-is not any marked difference in the ammonifying, nitrifying
and nitrogen-fixing power of the soil between the irrigated and
unirrigated samples. The'change in these activities is compara-
tively slower than in the total number of bacteria and the total
gitrogen in tho soil.
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THE AZOTODACTER SOIL PLAQUE TEST YOR DETERMINING FRRTILIVER
REQUIREMENTS OF SOILS

It is well known that the bacterial activity in the soils depends
on the presence of sufficient nutrient materials and «ther favour-
able conditionk., Advantage is taken of this fact in devising bacterio-
logical methods for exemining the deficiencies of so'ls. One of
the group of organisms chosen for the purpose is the azotobacter
group of nit1ogen fixing organizms, which is very sensitive to acidity
and lack of available phosphate in the soil. The method devised
by Christensen and Niklewski consisted in finding the lime and
phosphate requirements of roils by inoculating the roil to be exemin-
ed in mannite solution and noting the azotobacter growth. These
conditions of growth were considered unmnaturel by Winogradsky
who has developed a method termed Iz melhod des® Plagues
moulees ”’ or the kneaded soil plate method for directly examining
the azotobacter in the scil itgelf. This method has been modified
by other investigators and it has been claimed that it can be applied
to detect the potash and phosphorie acid requirements of a scil ‘o
a very short time,

The technique consists in adding 5 per cent. starch to the soil
and dividing it into 4 lots. No. 1 serves as control. ToNo. 2 is
added 2 5 c.c. of a 3 per cont. solution of potassivm sulphate,
to No. 3 is added 2°3 c.c. of & 6 per cent. solution of Na,HPO,
and to No. 4 is added 2' 5 ¢. ¢. of a 3 per cent. solution of K, HPOQ,.
These amounts of the salta to be added have been reported to be
the optimum to produce good results. The requisite amount of
water ie separately added to each lot to form a paste which is
well kneaded. On a moistened glass plate, the kneaded soil plaques
are placed one by one and pressed by the hand to form cakes which
are then transferred to a petri dish kept in a moist chamber and
incubated for three days at 10°C. Moist glistening eolonies of
azotobacter make their appearance on the surface of those cakes
which supply the requisite nutrients, When a good growth occurs
on all the cakes the inference is that the original soil containg
sufficient amounts of potash and phoephoric acid. If growth occors
only on the second and fourth cake the inference is that the soil
is lacking in potash. If it occurs on the Na,HPO, and K,HFPO,
cakes, then the soil is deficient in phosphoric acid, while if the growth
ocours only on the K,HPO, cake then the soil is deficient in both
potash and phosphoric acid.

In case the soil in acid with a pH index 6°5 or less Litne will
have to be added to neutralize acidity and in some cages where the
soil is lacking in azotobacter cells a culture of the organism will
have to be inoculated into the soil.

Eight Indian scils of varying pH and physical texture were
subjected to this test to find out whether any definite indications
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nre obtained about their deficiencies of potash and phosphoric
acld, The results are given in the following table i
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From the above it iz seen that none of the soils tested except
Krishnagar show the growth of azotobacter in the kneaded cakes
without treatment (control). The addition of X,80, does not
improve matters in any case. The response to K,HPO, is clearly
indicated in all soils except Dacea and Ranchi which are acidic,
The vesponse to Na,HPO, is less marked than that of XK,HPO,
although none of the soils show potash deficiency by responding
to an addition of K 80,. The conclusion, to be drawn from
these results, according to the originators of the method, is that all
the soils examined are lacking in phosphate. We must not, how-
ever, lose sight of the fact that there is also the possibility of the
test not being sensitive enough to distinguishk between the varying
degrees of phosphate requirements of the different soils. Further
trials were therefore done with soils taken from the permanent
mpnurial plots in the Punjab field experimental area at .Pusa.
These plots have been receiving the same manures continuously
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for the laat 20 years o~ more and should show good growth of azoto-
bactr in soils munured with suparphosphate. In this experiment
only ony trextm:nt with the addition of K. HPO,; was tried.

‘ 1

E & k- ® £

@ = [ =

£ g g_ 'E'i

£ o £ E -

g 3 e £ Z¢ - % g

= - pa ax Tz £ - g

- LB 5 CF] 25 & g 1L

P = 3 5 = % z e
jupbrel, . v + 0 + 0 + o . 0
K,HEO, R R N SR IR R R E RN B R R EE S R LR LR 3

Here again o more vigorous growth of azotobacter with the
addition of K,HPO, than in the control cakes is seen in all the
soils including the soil from the plot treated with superphosphate
for 20 years showing that even with thistreatment the phosphate
in the s0il is not readily available for azotobacter,

The marked effect of potassium phosphate on azotobacter led
to the suggestion that it may be possible by the use of this method
to distinguish between the availability of phosphates of the
different phosphatic fertilizers when added to any particular soil.
So the following phosphatic fertilizers—(1) Superphosphate, (2)
Trichy mnodule, (3) Bonemeal solubilized by sulphur-oxidising
bacteria in & compost, (4} Bone dust prepared by treating
bones with alkali, (5) Powdered apatite called Kudada phosphate,
{6) Calcium phosphate (Merck)—were added to four different soils
to sce the cffect of these fertilizers on azotobacter growth,
0°3 grm. of cach of the fertilizers was added to the plaques of
different soils which were then incubated forthree davsat 30°C.
The results are given in the following table :(—

)
; f
Fortilazer Pusn sonl [Chansurah | Sadkot Ranch:

Superphospiinte . . . OF + 4 F + F l OF
Trichy noduals . . . ++ +F | 4+++P I 0
Bolubilized honemoal . . B e 4 +F¥ | +++4+F; O
Bone dust fine . ) . 4 tr | e F %4 +P o
Kudada phosphate . . | 0 OF 0 | 0
Caleium phosphate (Merck) . . | ++4P[ +-P[+d++P) 0

*—Appeosring slowly
M2
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Superpkosphate is the usual phosphatic manure used and is
considered the most easily available to the crops. As used here,
it shows the peculinr characteristic of giving a growth of fungi
in all the soils but azotobacter colonies only in two. This hehaviour
may probably' explain the encouragement of fungal attacks of
crops on the addition of suprrphosphate to some solls and inci-
dentally also the fixatfon of the soluble phosphate in an insoluble form
into mycelium of the fungi growing in the scil to which superphos-
phate has heen added. The apatite “ Kudada phosphate ** does not
appsear to be available to szotobacter in any of the soils. Allthe
other phosphatic fertilizers appear to be more or less available in
three aoils. In Ranchi goil. none of the substances gives a prowth of
azotobacter. This is what is to be expected as it is an acid soil
with a pH index 6-0. Incidentally it may be pointed out that
though originally not intended for finding the lime requirements
of an acid soil, this method can furnish the information if cakes of
the coil with 5 per cent, starch + 0°3 per cent. K,HPO, are made
with varying smounts of lime and the growth of azotobacter noted
onthem, The cakes after exact neutralization and further additions
of lime would show azotohaoter colonies and thus give an idea about
the probable lime requirements of an acid soil,

PHOSPEATE SOLUBILIZATION

A sample of apatite called Kudada phosphate was composted
with greeen manure, sulphur and chareoal to see whether the inso-
luble phosphate contained in it could be made available to the crops,
The composts made did not show any great increase in soluble
phosphate, Thin i# ascribed to the large amounts of iron oxides
contained in it, as even treatment with strong sulphurie acid failed
to make more than 11 per cent. of the total insoluble phosphate
oitrate-soluble, Pot and field experiments with the Kudads
phosphate by itself and the acid treated Xudada phosphate have
shown that although whest is not benefited by the application of
these, other crops like Eleuaine coracana and mustard give an in-
creased yield with the application of the treated and the untreated
apatite, The tentative conclugions are that too much reliance cannnt
be placed on the chemical analysis of the phosphates, that cerfain
crops are able to extract their phosphorie acid requirements from
comparatively insoluble salts and that the presence of 8Q, ions
helps to make the insolublo phosphatcs available to the crops,
Composting the apatite with sulphur and green manures is likely
to solve the problem of utilication of this apatite. Large-scale
field experiments are necessary to place these conclusions on a firmer
basis,

1V. BACTERIOPHAGY

The bacteriolytic principle capable of diseolving the suspension
of root nodule organisms isolated from berseem root nodules was
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tested for the number of types of bacteriophage present in it by the
method used by Dr. Asheshov, and it was found that there is only
one type of bacteriophage. After establishing the gingle type
of bacteriophage. it was tried on cultures of nodule organisms from
Lathyrus odoratus, which were found to be susceptible to its action
showing that the bacteriophage of the bherseem nodule organisms
can act on cultures of some other nodule organisms also.

Dissociation. One of the chracteristics of the colonies of a
culture of the organism B. cereus is that it shows pellucid dots
rerembling plaques caused by a bacteriolytic principle. As the
attempta to separate the bacteriophage from the culture of organisma
were not successful, it was suggested that the plaque-like appearance
may be caused by the dissociation of the organism into different
types. A liquid culture of B. cerews which i.. 1 spore-former was
therefore purified by heating the culture to 100°C. in a steamer
g0 as to kill the vegetative forms. From the spores remaining in
broth, a fresh culture was obtained by inoculation into a broth
tube which was again subjected to a temperature of 100°C. to get
a fresh culture from tho spores, After repeating this process ten
times, a culture was finally obtained which was successively inocu-
lated and passed through series of hroth tubes of increasing alkalinity
and acidity to observe whether it dissociated into different tvpes,
adapted to different hydrogen-ion concentrations, The culture
was also transferred through successive hroth tubes containing
0-25 per cent. lithium chloride to enforce dissociation more quickly
as was attempted by Hadley and others. From both the series
of broth cultures when plated, after a series of transfers. two forms
could be obtained, a yellow short rod and another white coecal rod,
the latter being obtained more frequently than the former. It
appears, therefore. that the pellucid dots observed in the cultures
of B. cereus are the result of the dissociation of the cultures into
twotypes. The cultural characteristics of these two types were
tested and found to be different from those of the culture of B. cerens.
The culture of B. cereus used in our experiments was first isolated
from the tomato plants affected with mosaic and from the soil
in which the mosaic plants were growing. Afterwards B. cereus
was also isolated from Krishnagar soil in which tobacco plants
affected with mosaic were growing.

Filterable forms of bacteria. It was found on many occasicns
that secondary growths occurred in the filtrates of liguid media
cultures of the root nodule organism and B. cereus after passing the
cultures through L, filter candles. The secondary cultures obtained
were not due to contaminations from cutside organisms but in both
cases proved to be the cultures of the orginal organism.filtered,
The candles were tested by the air pressure methoed and were found
to be bacteria proof. It was inferred, therefore, that the secondary

owths were due to filterable forms of cultures passing through
Ea candle. By filtering the culturea of different ages (from 1 day
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old to 1 week old cultures) it was found that flterable forms which
give secondary growths in the filtrates are present in the fivst three
or four days. After that time the filterable forms become stabilised
and secondary growths or reversion to visible forms in the filtrates
o§ & woek’s old culture is very rare. By using the technigue em-

oyed by Hauduroy to get a visible growth from the filterabls
orma, however, it has been possible to make the stable filterable
forms in the filtrates of old cultures revert to visible forme after
4 or 5 transfers of the filtrate on solid agar media, There observa-
tions on the filterable stage of two soil bacteria are of importance
and have a direct bearing on the study of number and activity of
organismg present in the soil.

V. DAIRY BACTERIOLOGY-

The average plate counts of the bacterial content of mri]k supply

are given below with those of the previous two years for com-
parison :—

| .
l Average counts per ¢ c. C;’é%;f’é‘:;‘ts
Monthe | pm;';;t i Dayq Daya
{ 1980-31 1831.32 1032.33 |in 1/100' absent present
c. o, | m 1100 in 1/10
. N c.e,
]
|
July 1032 . . .| {5560 3,813 5,223 4] 8 12
Augurt . . . 4400 4092 7,837 sl o 10
September . . 6,700 | 4,758 10,575 6 ‘ i 10
October . . . 2,840 2133 13,780 2 | 4 4
‘November . . . 5,400 3480 7,713 @ ! 9 il
December . . . 1,840 3,400 4,008 4 5 4
! |
; ,l !
| :' :
January 1933 . .y 2,200 | 8,825 | 8,508 12 OI 12
February . . o] 3,500 4,000 3,617 9 g 13
Mereh . . .1 3565 i 9,750 | 5,071 2 12 | 9
April. . . .| sar2| se1r| 37 1 1! 3
May . . . .| 3,800 5,871} 5,127 9t 12 10
Jome. . s .| 2864 [ 7,002 | 8,288 2 10 9
|
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The counts of the yoar were higher than those of the provious
years for the first five months and the last month but for the remain-
ing six months they were lower despite no change in hours of milking
and milk distribution. The probable explanation of this rise in
bacterial counts in the same season in alternate yeas is that the
milk of certain individual cows whose lactation period oceurs in
alternate years has a high bacterial count and Lherefore leads to
higher average counts.

B. coli were found on more occasions than in the former yoars
and were present in high numbers in the cold season especially
January and Februery 1933. Attempts were made to locate the
source of these unusually high counts in the cold season. The churns
and buckets were free from B. coli but the funnel and the pipe
through which the milk is passed to the weighing room were found
to be the source of this contamination. When examined separately
the funnel was also free and only the pipe was involved. Treat-
ment of the tube with catadyn water proved effective but B. coli
reappeared after two days. Even after sterilization in the autoclave
B. coli again appeared after a short interval nf two or three days.
The method of washing the pipe with sodium carbonate was suspect-
ed to be not quite effective at the lower temperatures in the cold
geason, a microscopic film of milk with B. coli developing in it
heing probably retained on the inside of the pipe. A second washing
of the pipe at the time of steaming was, therefore, suggested and
proved effective. From March the coli counts went down.

A comparison made between FErb’s and Newman’s staina for
gmeard of milk used in counting the numbers of bacteria by  direct
examinntion under the microscope showed the latter stain to be
superior, ar it gave a more highly stained hackgronnd with the
organisms more distinetly visible than the former could give.  Also
there was neithor precipitate nor fat globules to be seen in  the sniear
with Newman's stain which has the following composition :—

Certifioll methylene blue . . . . . . 1 0—1-2gm.
Absolute methy] aleohol (eth3l aleclol 95 per cent.

may aleo be used) . . . At o,
Technical tetrachliethane . . . , fdeol
Glacigl acelic acul . . . . . . . GBeoo

STARTERS FOR BUTTER MAKING

While studying the lactic acid crganisms present in daki,
it was observed that none of these develop a pleasant aroma in
the butter made by using cultures of the dahs lactic acid bacleria
for ripgning the cream. A number of strains of lactic acid or.
ganisms were isolated from dairy milk and commercial hutters
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under different conditions of storage and were tested for their ability
to produce volatile acid in milk and in milk plus citric acid, Only
one strain has so far been isolated which produces volatile scid
gquivalent to 24- 7 o, e. of N/10 alkali from 1000 c. ¢. distillate obtain-
ad from 250 c. ¢. of milk without addition of citrie acid and volatile
acid equivalent to 439 c. ¢. of N/10 alkali with addition of ecitrin
acid. Hammer from one of his satisfactory culturea of aroma
producers in butter has obtained the following figures, 23+5 c. ¢,
without citric acid and 63-5 c. e. with citric acid. This strain of
organism isolated appears to be similar to Streptococcus citrovorua
or paracifrovorus of Hammer or Befacoccus eremoris of Orla Jensen
but all these latter organisms studied by Hammer and Orla Jensen
do not coagulate milk at 20°C. while the Pusa atrain is found to
cosgulate milk at 20°C. As this characteristic may prove to be
an sdvantage in the use of the Pusa strain, because a single culture
of this strain mnay be useful in ripening the eream by prodaction of
aroms combined with sufficient acidity, three large-scale experi-
ments on cream ripening with this aroma-produecing organism and
other lactic neid organisms were carried out at the Bangalore
Institute of Dairying and Animal Husbandry and the hutter manu-
factured was submitted for examination of flavour to the Imperial
Dairy Expert. Among the single organisms tried, the aroma-
producer isolated at Pusa was easily placed first for making butter
for table use in all the three teats, while compared with the cultures
of mixed organisms a4 against the Pusa strain used singly, it stood
second to a mixture of the Pusa strain with another strain of the
Streptococcus citrovorus and pararitrovorus group of organisms.
For keeping quality or commercial use a triple mixture of this
organism and another stvain of the citrovorss group with the
Sireptococcus lactis was found to be better, because this mixture
develops flavour combined with acidity sufficient to keep the butter
from deteriorating during storage.

Vi. SILAGE

Recently Dr Virtanen has devised a technique by which he
claims preservation of grass in the form of silage without fermenta-
tion and with an insignificant loss. The attainment of the correct
pH value by the addition of some acid is the essential feature of the
method. A patented acid mixture is used in such gquantity that
it inereasas the original hydrogen-ion concentration of the fodder
to pH index 4. A preliminary experiment was made to find out
the gquantity of hydrochlorie acid which when mixed with berseem
will bring the mixture to the pH index 4. The acid required was
found to be 1 per cent. Thiz quantity was oconsidered to be un-
economical for ensiling berseem. Attempts were, therefore, made
to see whether berseem could be preserved with lower concentrations
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of hydrochlorie acid. Quantities varying from 0-1 per cent. to
1 per cent. of hydrochloric acid were added to berseem in different
jars and the nature of the silage, its pH index and palatability to
cattle were tested. The different silages obtained were well
preserved with all the treatments but those with 0:4 per cent,
and higher amounts of acid were not touched by cattle, while those
in which 0" 1 per cent. to 0-3 per cent. acid was added were much
relished,

A pit was filled with berseem by the Imperial Agriculturist to
gee the effect of the addition of 0-1 per cent. hydrochloric acid,
the least amount found suitable in the laboratory. After two
months the pit was opened and the smilage fed to cattle. Twenty
seers was given to each animal, and it was eaten readily. No bad
symptoms were observed after feeding in any of the animals. The
pH of the pit silage was 5'4, the same as that for the laboratory
gilage with the same concentration of acid, and the total acidity
was -0 per cent. on the dry basis,

USE OF MODLASSES IN SILAGE

Attempts were made to see whether molasses could be used for
mixing with green fodder for turning it into silage. As the chief
advantage of the addition of molasses lies in supplying soluble
carbohvdrates and in increasing the acidity by stimulating the
activity of lactic acid organirms. it was considered advisable to nse
such fodders ag do not develop much acidity when used by them-
selves, ro that fodders unsuitable for silage by themselves could he
utilized. Berseem, kudzu (Pueraria thunbergiana), dub (Cynodon dac-
#lon) grass and a mixture of different grasses from the lawn, all
of which had not previously given good silage hy themselves, were,
therefore, selected for turning into silage with the addition of
molasses and wheat straw and pH and the total acidity on dry
basis were determined at intervals. Acidity was found to develop
more quickly after the addition of molasses in all the fodders. The
highest nmount of molasses added was 10 per cent. of the fodder to
be ensiled and developed an acidity of about 17 per cent.ona dry
bngis. The silage had o pleasant odour, none of the fodder material
ensiled by themselves showed any inurease in acidity, berseem
silage being distinetly alkaline. 'The silages made from berseem
and the mixture of lawn grasses without the addition of molasses
or wheat straw, developed a bad cdour, while the dub grass and
the kudzu silagte had not a particularly had odour but neither
it could be described as fine. The results of these experiments show
that a great advantage would result from the addition of about
10 per cent. molasses to some fodders at the time of ensiling them,

and this work will be continued,
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VII. POTATO STORAGE

In the atorago experiments, country potatoes were not much
demaged whether stored with or without charcoal and there was
only a slight advantage in favonr of storage in charcoal. Country
potatees grown after application of different manures were stored
in March 1932 to see the effect of manuring on the keeping quality
of potatoes. The potatoes were stored with and without charcosl
in all cases. There was a slight difference in favour of charooal
but as cnly 8 per cent. is the maximum damage due to rotting in
storage, no distinetion could he made between the effects of different
manures,

Hill potatoes were grown under irrigation and stored with and
without charcoal with the foilowing results ;-

Non-irrigated Irrigated
|
Withont With Without With
chareoal | chercoal charcoal | charcoal
P
i 84-2
|

Pear cont, sound tubers recovered . 5-2 | 530 281
l

It appears that hill potatoes are more liable to damage under
storage conditions in the plains, Btorage in charcoal helps to
prevent 45-—55 per cent. damage. Irrigated potatoes keep better
in storage than the unirrigated ones. This is due probably to the
fact that a greater number of the tubers in the irrigated crop are
comparatively more immature than in the unirrigated crop and
immature tubers keep bettor than the mature ones, as it has already
been observed in our previous experiments that the crop harvested
earlier, and so consisting of more immature tuhers, is better able
to withstand storage conditions than the crop harvested later.

VITI. PLANT DISEARES

Cauliflower crown rot. Throe kinds of hacteria wers isolated
from the rotting crowns of cauliflower and inoculations were carried
out with the cultures. One culture which produced the typical
symptoms on inoculations was studied further and was identified
as Bacterium campestris (E. F. Smith). -

Leaf siripe of juar. A disesse of juar (sorghum) received from
the Millet Specialist, Coimhatore, was identified as the leaf stripe
disease of sorghum caused by Baclerium andropogoni.
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Wheat enr cockle. TDiseasod wheat ears received from the Agri-
culturist at Sakrand farm, 8ind, contained pumerovs hacteria
in the grain of the ears, although no nematodes were found to
emerge from the ear cockle galla. The disease apyears to be similar,
to the ear cockle cansed by Baef. tritici, gaining entrance after the
attack by the nematodes.

Tol.acco disease from Krishnagar.—Healthy and disessed speci-
mens of tobacoo plants from the same field were received from
Krishnagar farm. Three kindr of bacteria were isolated from the
diseased specimens but none of them resembled B. solanacearum.
The soil smrounding the roots of the diseased and healthy plants
was plated and gave a number of bacteria among which was ohserv-
ed B. cereus, As this organism in the soil has heen found to be
associated with tomato mosaic, it was suspected that the wilting
might he dune to tobacco mosaic. Incculations were. therefere,
made from diseased leaf tissues, Some of the plants inoculated
with leaf tissues showed distinet signs of mosaic after five or six
days,

Yellowing of canes. A peculiar yellowing of canes in the Saran
District appeared after the heavy rains in July 1931 and 1932, The
leaves turned yellow from tip downwards and later reddish streaks
and spots made their appearance on the leaves. Generally the
fourth or fifth leaf from the top firat showed signs of turning yellow.
Yellowing sometimes appeared in the third leaf frcm the top.
Healthy and diseased canes appeared in the geme clump. The
digease conld not be definitely asscciated with suy ireect, furgus
or bacterial attack, Examination of the roots «f diseased and
healthy canes showed that in the healthy canes a fresh flush of roots
wad thrown out regularly from ypper nodes when the old onee had
begun to weaken and die, but in the vellowing canee there was a
scarcity of new roots at the upper intermode. showing ihat the
vellowing canes had received some cbeck in its growth, To trace
the cause of this check in growth, the scil round the diseared and
healthy clumps from several places was collected and (zamined
for nitrates, ammonia and alkali salts tut ro aj precigble difference
could be detected. Analyser of leaves ficm diseased and healthy
clumps from different patches of yellowing clumps shcwed that the
disessed yellowing leaves were comparatively poorer in afmost all
the plant focds. There was more starch accumulated in diseased
leaves than in healthy Jeaves. An examinaticn of the extract of
leaves for enzyme activity showed that the yellowing leaves had
equal or sometimer greater enzyme activity in hydroly:ing starch
than the healthy leaf extract, but scmehow it was unable to hydre-
lyse the starch in its own extract. It mway lte svggested that
probably a lack of some substance in the extrect of ‘eaves from
yellowing canes prevented hydrolysis. This sukstance cculd be
provided by properly manuring the yellowing clumps, ro scme
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exporimenta were made on manuring the yellowing clumps with
potassium sulphate, gypsum, ferrous sulphate, magnesium chloride
and ammonium sulyhate, and it was found that clumps nfanured
with either potassium sulphate or ammonium sulphate to & certain
extent revived and assumed a healthy appearance.

Water culture experiments showed that the variety Co. 213
which ig the one greatly affected is likely to show yellowing in the
absense of potassium or nitrogern.

It is concludad from these different experiments that yellowing
of vanes ia a deficiency disease caused by the absence of sufficient
smount either of potassium or nitrogen in the soil. A scheme of
experimants has been drawn up to decide this point, but as a
practicable measure it may be suggested that an extra dose of
organic manure like oil-cake containing all the plant foods may be
applied to the canes at the time of earthing up on the bagis of
50 1h. of nitrogen per acre to such fields as have shown yellowing
in past vears, and also to those which are showing signs of
yollowing for the first time.

IX. PROGRAMME OF WORK FOR 1933-34

Conservation of nitrogen in soil. Conssrvation of nitrogen is
one of the important problems in maintaining the fertility of Indian
goils. A series of experiments of growing leguminous crops in
mixtures or rotation were started three years baek : ons sdapted to
the Lhari, season and the other to the +2bi zeason. These will be
oontinued and the variations in total nitrogen in the soil and the
economic returns of crop will be examined.

Green-manuring. The large-scale experiment will be continued
of comparing wrid and soyhean and the application of sann-hemp
tops Iate in the season after removing the stema for fibre, with the
usual method of ploughing in sann-hemp. The experiment with
Mexican sunflower will be repeated and a large-scale experiment
tried on the farm.

Biological analysis of sosls. Biological analysia of the samples
of soll from irrigated and unirrigated fields will be comtinned to
find what changes irrigation produces. Biological analyses of other
soils will be carried out as oocasion arises.

Oalcium cyanamide, The decomposition products of caleium
cyanamide in different’ soils which nitrify caleium cyanamide much
later than in other soils will be studied.

Bacteriophayy. Ssarch for the baoteriophage from roots of
cereals will be continued and they will be studied after their isolation
to find whad eftect they have on the leguminous nodule organisms
in soils,
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Dairy bacteriology. Quantitative study of bacteria present in
general milk supply at Pusa at the time of distribution and in
individual cows with a vitw to bacterial control of cleanliness in
production of milk in the dairy will be continved. Study (f <taiters
producing flavour in butter will be continued. Observations ons

the kind of coli present in milk supply will be made.

Buacteriglogy of siluge. Preparation and study of silage from
different fodders with the addition of wheat bhuse and molasses
will be continued. Study of treatment of fodders with hydrochloric
acid for their preservation as in A. 1. V. process will be continued.

Other investigafions. Study of the preservation of fruite and
vegetables hy cold storage and the sficet of spices in pickles in
preventing spoilage will be carried on.

X. PUBLICATIONS

Desai, 8. V. The influence of (ireen Manure and Organic Resi-

ues on Nitrogen fixation in Soil, Ind. Jeur. Agri. Sc., Vol, 111,
Part II, April 1933,

-~ ———-8tudies on the Nature of the Causative Agent of the

Mosaic Disease of Tcmatos. Ird. Jewr. Agri. Se.. Vol, 11T,
Part IV, August 1032



REPORT OF THE IMPERIAL DAIRY EXPER;T
[Zar R, Kormavara, B.Ag, B.Sc. (Acri), N.D.D.]
1. INTRODUCTION

I held the post of the Imperial Dairy Expert throughout the
year.

Due to the acute financial crisis which had arisen’before the
beginning of the year under review it was found necessary to
roorganize the working of the farms under the control of the Imperial
Dairy Expert with a view to effect reduction in the budget demands
of this Section. Some of the salient features of the reorganization
were that the commercial activity of the dairy farm at Bangalore
was curtailed, experiments in cross-breeding with European cattle
to establish a cross-brad herd were abandoned and attention was
coneentrated on the breeding of high yielding strains of inaigenous
breeds, while the Wellington farm wag maintained solely a3 a milk
producing depot, cows in milk bsing supplied from Bangalore as
required and returned when dry. The total strength of the herd
at the Imperial Cattle Breeding Farm, Karnal, was reduced to 400
head of eattle and the * home cultivation * at this farm was reduced
to & minimum, the remaining land being let out on cash rental and
batas systems to reduce the cultivation expenses to the minimum
possihle.

All the three farms at Bangalore, Wellington and Karnal were
maintained meinly on the same lines as in the past, i.e., as guasi-
commercial concorns with education and scientific investigations
as their primary functions, The commercial activities of the farms
for the year yielded & profit of Re. 40,509 against a loss of Re.11,478
last year. The financial position of the {arms had never been so
favourable before. Various factors contributed in bringing about
such a favourable result but the biggest contribution came from
the farm staff who werked whole-heartedly to cope with a difficult
situation.

In spite of the adverse financial conditions prevailing throughout
the eountry, the demands made on this office for technical advice
and instruction connected with the dairy industry from all Larts
of India from the gensral public, associations, municipalities and
Provincial Governments were on the increase. This advisory work
and the training constitute two of the most important and indis-
pensable portions of the activities of this Seetion for the advance-
ment of the dairy industry in India. .Several requests were received
for help for educational and propaganda work on dairy mattera
from Health Week Committees, Baby Shows, Agriculture and Dair 5

( 186 )
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Exhibitions, ete., which indicate that there exists an immediate
necessity for active propaganda in favour of known methods of
Jdmprovement in all phases of the dairy and dairy products industry
and in animal hugshandry in India. The interest evinced by the
public in these matters is also indicated by the large number of
interested persons who visited the Bangalore Dairy Institute during
the year,

The Dairy 1nstitute received a gift from Messrs. Edw. Keventer,
Aligarh, of a complete plant of an Alfa Laval Magneto Milking
Machine presented by the famous Alfa Laval Co., of Copenhagen,
for instructional purposes.

The year proved favourable from the point of view of weather
conditions as all the farme reported good and timely rains and
although the acreage under cultivation remained the same, increased
yields of crops were obtained. Better value was also realized by
the sale of farm produce at Karnal due to the market rates remaining
favourable. The contrary was the case with the disposal of dairy
produce at all the farms.

The condition of the cattle at all the farms remained very satis.
factory, there were fewer outhreaks of diseases and the farm at
Wellington was particularly free from it. The Karnal furm conti-
nued to maintain the two herds of the Hariana and Tharparkar
breeds, and with systematic selective breeding it har now been
possible to attain arecord of over 8,000 1b. of milk per lactation.
The record for fat ro far obtained is as high as 7-8 per cent.
At the Bangalore farm the herd of Red Scindis is gradually heing
built up and a new foundation herd of the Gir breed was
startod this year. The policy followed in breeding these two herds
is on pure line selection to ohtain high milk yielding straing of these
breeds. Along with the maintenance of other hreeding records
the svetematic recording for fat for each individual animal has
bheen atarted from this yvear and this should in conrse of time
yield very valuable information.

II. TRAINING AND EDUCATIONAL WORK

The fifth group of 19 students of the Indian Dairv Diploma
course admitted in Qetcher 1931 continued its training during the
year and had terms at the farms at Karnal, Wellington and Banga-

lore. One repeat-course student was admitted on the 5th June,
1933,

One post-graduate student who had left the course on the 12th
August, 1631, was readmitted on the 6th July, 1932, and completed

his training.. One more post-graduate student was admitted on
the 3rd February, 1933.,
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Short courses of practical training in different branches of dairy-
ing, varying in periods from two to six months, were giver™at the
farms at Bangalore and Karnal to three students from private
dairiss and Indian States,

Twenty-eight British scldiers were given vooational training
during the year in practical dairying and 15 more British soldiers
were admitted on 1st June, 1933, for a similar course of training.

An examination of the Dairy Diploma course was held in Decem-
ber, 1932, at the Allahabad Agricultural Inatitute and out of 10
stndents who sat for the examination 8 passed, one with honours,

III. EXPERIMENTAL AND RESEARCH WORK

Bangalore, The development of the Scindi breed by selective
breeding to produce a high milk-yielding strain has been continued.
The sarce nature of work has been started on another Indian breed,
the Gir, by founding a small herd this year,

The work on the weaning of calves at birth for Indian breeds
and their economic hand-rearing is heing continued.

An important experiment on the feeding of dairy cows has been
gtarted with the assistance of the Physiological Chemist, riz., the
effect of feeding of rations with a high protein content to dairy
cows on the guantity and quality of milk, lactation period, body
weight, heat period, subsequent calving, ete.

In addition, experimental work was carried out on—

Feoding of bone-meal to Scindi cows to see whether that
would cause the animals to come in heat earlier after
calving or prevent repetition of services ;

Manufacture of experimental cheeses to demonstrate the effect,
of varying percentages of fat in milk on the quality snd
yield of cheese,

Wellington. The following investigations are being conducted-—

(1) Effect of feeding bone-gneal on occurrence or recurrence
of oestrum,

(2) Daily variations in fat per cont. of milk of individual
cows during lactation.

{3) Effect of feeding hcerne on milk yield.
{4) Sex ratio of calvings in relation to advancement of heat
at the time of service.

{5) Collection of statistics from old records pertaining to—

(z) Mortality among calves in rearing them on the * wean-
' - ing aystem ",

{8) Proportion of male or female calves born,
(¢} Effect of heat on yield of milk,

"
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‘Xarnal. The breeding experiments on the Hariana and Thar-
parkar breeds of cattle on the same lines as last year were continued.
Bath breeds have risen in milk yield and records of over 8,000 1h.
per lactation have been obtained. By the system of recording fat
percentage of individnal cows which was started this year, it has
beert found that Indian breeds can yield as high as 7-8 per cent.
fat, whereas instances of animals giving 65 per cent. fat are guite
eommon. The weaning of calves at birth and their hand rearing
is being continued.

An experiment on the feeding of rice and wheat straw to young
stock wae started with the help of the Physiological Chemist to
determine the comparative feeding value of these roughages.

In addition the following investigetions were carried out :—

(1) Trial of hormone injections on animals for accelerating
the heat,

(2) Recording of butter fat tests of individual cows of
Tharparkar and Hariana breeds.

(8) Testing of samples of bazar milk for fat contents for
comparison with the Karnal dairy standard.

In addition to the aboveenumerated work at the three farms,
the following investigations were undertaken by the post-graduate
etudents at Bangalore and Karnal :—

(1) Determining the keeping quality of milk after pasteuri-
sation and re-pasteurisation.

(2) Increase in the body weight of dairy cows inrelation to
their footal development. ‘

(3) Milk yield in relation to calving intervals in dairy
animals.

(4) Efficiency of milk production in relation to size in the
case of dairy cows.

(5) Relation of the weight and size of calf at birth with that
of its dam and sire.

{6) Seasonal variations in the quantity and quality of milk
in the case of Hariava and Tharparkar herds at
Karnal.

(7) Observations on the correlation hetween the red and grey
. shades of colour and the milk yielding capacity in
. the case of Hariana and Tharparker breeds.
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IV. PUBLICATIONS OF THE YEAR

Artioles sent for publication were—

(1) * Ohservation on the regu]arit‘g' of breeding in the case
of cows of the Hariana and Tharparkarbreeds ”, by
Mr. C. N. Dave, Post-graduste student.

(2) “ Determination of Live Weight of cattle by measure-
ment ”, by Mr. Sodhi Gambhir Singh,

V. CO-OPERATION WITH OTHER SECTIONS AND
DEPARTMENTS

This Section fully co-operated with the Physiological Chemist’s
Section in providing it with the facilities required for its experimen-
tal work in the form of cattle, fodder, feeds, etc. The co-operation
received from that Section inthe starting of important experi-
ments, advice on feeding matters and in the training of students
is very much appreciated.,

The Botanical Suh-Station at Karnal was offered help in trying
their wheat varietiss on a field scale.

The Veterinary Research Institute, Muaktesar, was provided
with animals and other facilities for trying the experiment on im-
munization against rinderpest by the direct goat virus method.

VI. ADMINISTRATION OF FARMS

The following detailed reports from the Superintendents of the
farms regarding the administration of the farms are submitted.
The main features regarding the working of these farms have already
been commented on by me in the introductory paragraph to this
report (-

Karwar

Mr. A. Lamb was in charge of the farm up to 28th March, 1933,
and Mr, M. C. Rangaswamy held charge of the current duties of
the office of the Superintendent for the period 29th to 31st March,
1933,

The market showed & slight improvement over last year except
in the case of dairy produse. The climate was also slightly more
favourable, )

There was a net profit of Re. 15,628 during the year on the
commeroial side compared with Rs. 3,204 in the year 1931-32, This
was mainly due to the climatic conditions being on the whole
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wore favourable than last year and also due to a rise in the market
rate of wheat sold; and to a decline in the purchase price of the
main articles of cattle rations.

There was a net decrease in eapital assets mainly due to writing
off annual depreciation. The decresse in receipts is due to
less outlay on cultivetion and dairying due to financial strin-
goncy.

The comparative figures of sale rates of dairy produce given
‘below show & decrease :—

R?t::}lpii 1b. Ralt? f:l:!.’ralb.

Fresh milk . . . . | Ra. 0-1-0 to 0-1.6 Ra, 0-0-8 to (-1-3
Butter table . . . . | Rs. 1.2.0 to 1.4.0 Ra, 1-0-0 to 1-4-0
Cream . . . . . | Ra. 0-14.0 to 1.0-0 Ra. 0-12-0 to 0-14-0
Cream on butter outturn . | Ra. 0-12.0 BRs. *0.10-0 to 0-11-0
Ghi . . . . . | Rs. 0-8.9 t0 0.12.0 Rs, 0-8-1 to 0-9-0
Separatod milk . . . | Re. 0-0-8 Rs. 0.0.3 to 0-0-6
Cheese . . . . . | Ra. 1.4.0 to 1-8-0 ‘| Re. 1-2.0 to 1-8.0

*Wholesale on butter outturn to Military Dairy Farms or to others at Delhi
or egwuvalent cistances,

The disposal of milk or its products still remaine a problem.
The low local market rate precluded our selling to the public at
Government sanctioned rates and the only alternative then was
to separate the cream and sell to the Military Farms Departinent
on the butter outturn and feeding the surplus separated milk to
livestock, When, however, the Military Farms did not require
as much cream as the farm produced, recourse had to be made to
ghi manufacture which proved unremunerative owing to the low
rate for ghi in the local districts.

The 1,981 acres of farm land was utilised approximately ag
“Tollows :—

Acren

Home cultivation . . . . . . . 118-5
Bata; cultivation . . . . . . . 1,046

Grazing areas and waste land . . . . . 281-5
Caah rontal . . . . . . . - 208
Buildings and roads, ete, . . . . . 287
1,981

e

N2
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In the case of home cultivation the rotation followed was juae-
in the kiarsf season and wheat and gram in the rabt season {about.
1/2 the area was down to wheat and half to gram). A small area
of 4 acres was also sown with ocats.

Wheat and gram are grown in the rabs season. The straw
could be utilized as dry fodder for cattle and the grains can easily
find a sale. Gram and wheat are sown in half the area of eech
plot, as it is difficult to get canal waterif all the area is put down

to wheat only.

The average cutturn of erops is given below :—

+ Home cutturn | Batai outturn |
Crops ! Mds., Mds. 1 Remarks
I per acre Per acre |
| |
|
Rice . . ¥ 12:8 | In the case of Batai
; the outturn in-
Gram . | 23-5 1t-8 elnder hoth the
: : tenant’s and'
QOata . f 13-75 * Farin’s charea.
I
Whoesat Punjeb §-A 25-9 17-8
Wheat Puas 114 15-4 18:2 | *Notesown.
Wheat 20-1 .| 10:3 .
Wheat Pusa 112 . ! . 10:0
Rice Straw . . E ’ 13-2
Groen jusr . Ll 311+ | 8u1d standing
_ Bhusa wheat and gram . | ,18-3 18:2

Comparative yield of crops for the last three years is given

below -
Graios 1930-31 F 193132 | 1932.33
[ |
Mda. Mds, Mds,
Rice . . . . 2,056 4,870 3,250
Wheat . 3,796 2,085 8,580
Gram . " . . . 4,058 4,022 I 5,791
Pess . . . .. 192 124 ]
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‘ Foddera 1930-31 | 1931-32 1p32-38
1b. Ik, Ib.
“Green juar fod green 3,13,630 | 7,48,085 | 2,76,184
Dry juar 1,168,174 .
‘CGireon maize fod green . 40,857
Dry maize (maize kurby) . 7,180
Hay . . . . 1,23,155 76,138 | 1,18,478
Bhusa (gram and wheat) 12,71,103 | 68,28,604 | 8,98,604
Chari allage 46,19,260 | 58,70,123 | 15,51,840
Grass silage 1,68,388
Anjan grass seed . .. 53
Green grass fed green . 14,378
Poolas (thatching grass) I msgsi
Rice straw . 2,15,373 | 6,28,804 3,332
: | mda,

1

The strength of the livestock of the farm at the beginning and

the end of the vear was ag follows :—

Cowa .
Buaffaloes .
Cow hallas . .
Bauftfalo bulls .

Cow young stock males

Cow young stook females
Buffalo young stock males .
Baffalo young stock females

Bullocks

Horse . .

Sheep—Ewes
Rams

Femalo l;lmba

Male lamba

1-4-32 31.3-32

. 126 132
. 13 13
. & 8
. 1 2
109 53

. 1M 108
. 9 3
23 7

24 2§

1 1

03 32

il 4

a3 L]

48 2

850 450

The reduction in numbers was due to retrenchment in young
stock males and sheep at the beginning of the year.

One hundred and two cow calves and 14 buffalo calves were

born during the year.

Up to the middle of Fehruary 1933, all calves having eolour not
true to its type were discarded. After that date some of the above
<class out of exceptionally high yielding dams and granddams are
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being retained to experiment about their change of colour, ete..
Some of the heifers and male calves of high yielding granddams
are aiso retained which were discarded previously.

Up to the date meptioned in the previous paragraph, service
to the cows was given after 3 months from calving, but it has been
now regulated from first heat to 3 months, according to the number
of calving, milk yield and condifion of the animals. Heifers are
covered between 2} and 3 years of age.

Feoding is done according to the approved scale of feed in
consultation with the Physiological Chemist to the Government of
India,

Breeding is carried on with a view to fixing high milking straina
in all the three breeds on the farm. The majority of farm-bred-
heifers coming into the herd conform to the breed points and retain
good milking qualities, The proportion of purchased animals
has been reduced in a period of 10 years to 27 per cent. among cowa
and 28 per cent, among buffaloes. These include animals purchased
from military dairy farms and provincial farma for basic stock.

Average milk yield of cows in a lactation, 1932-33

Average | Average
milk No. Average
Breeds yiold of daye
dayg in dry
milk
|
Ib, !
Tharparkar. . . . . . . 4,035 272 99
Heariana . . . . . . . 3,64¢ 300 82
Buffaloes . . . . . . . 4,741 208 104

A comparison of the over-all averages of the herd for three
years shows improvement from year to year in all breeds. This
is due to new farm-bred heifers coming into milk and weeding out
of less profitable animals,

Over-all averages of different breeds

Porcontage Percentage teriontage

of of of

Year [Tharparkar, increase | Hariena increass  |Buffaloes| inrease

over OVEer nver
pravious Pprevious year pravious

VB&T. i yoAr

b, 1b. Ib,

1930.31 8-2 . 56 . -8 .
1531.32 T8 26 76 a5 10-4 22
1932.3% 9-3 28 B4 23 13-0 23
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The aix best animals of each breed to complete their lactation

in 1932-33 were as follows :—

|’ Milk yisld i
No. Animal Age ' during Days in Remarks
Ny, \ | 193233 milk
'r - ' -
| ¥r. M. 1b.
|l Tharparkar i
1 119 14 0 7,708 386 |
2 256 710 5,819 361 Farm bred.
3 ave 80 | 8,755 307 | N
4 295 7 9 6,844 320 "
5 308 ! 6 8 7,005 838 "
8 387 é 1 7,595 512 | "
Hartana I
1 128 12 0 8,103 432
g ! M2 | 129 5,417 279 |
3} 242 8 5 5,746 286 | Ferm bred.
4 302 T o2 8,587 305 "
5 414 55 5,001 347 "
6 423 5 2 5,097 368 "
Buffaloes
| 10 13 0 5,431 308 |
2 19 12 0 5,041 210
3 21 77 4,414 200 | Farm bred,
4 40 811 8,308 343 .
5 45 510 7,508 483 "
4 48 58 5,204 334 .

Rearing of calves, As a general rule calves are weaned at birth
and this has been successful in most of the cases. The hand-fed
calves get mother’s milk from birth up to a month and afterwards
separated milk is added to their mitk ration.

Moriality, One cow, 7 calvea, 1 buffaloe—calf and 5 sheep died
from natursl causes. There was a mild outbreak of foot-and-mouth
disease from the 7th May to the 5th June, 1932, and was confined

t
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to vow young stock only. Fifty-onie animals (5 cows, 45 cow young
stock and 1 buffalo young stock) were inoculated againat rinderpest.
Except the nine older animals, all were done by the virus alone
method. Eighteen cow young stock and three buffalo young stock
were given rinderpest inoculations (virus alone method) by the
staff of the Imperial Institute of Veterinary Research, Muktesar,
to test the immunity of calves of protected and unprotected dams,

Herd testing for butter fat was undertaken under two heads from
September, 1932 :— : '

{¢) Tharparkar and Hariana cows mixed milk separately for
each herd,

(#3)} Each animal of both the breeds, from the date of calving
to dry.

Under (i) only seven months tests are available which cover a
part of the summer season and the whole of winter. Average
cannot be taken yet unless the tests are taken for the complete
year.

Under (ii) 51 animals, out of 132 heads (of both the breeds),
have calved and their milk taken under testing and the rest wounld
be brought under test as they calve. It will take at least one year
more to arrive at conclusions ; so far none of the animals has
completed & lactation.

In December last, 12 samples of bazar mixed milk as sold by
shopkeepers were obtained. It is gemerally believed by the public
that it contains more of buffaloes milk than that of cows. Out
of 12 samples, 4 were up to the mark as compared with dairy milk,
and the rest were all below the standard. The highest test was
B+ 9 per cent. fat and the lowest 1°3 per cent. faf,

The Farm was visited during the year by 28 delegates of the
Board of Agriculture and Animal Husbandry. The Professur of
Agriculture, Punjab, and the Statistician, Imperial Couneil of
Agricultural Research, also visited the farm. Students from the
Khalsa College andalso fromthe Punjab Agricultural College were
shown round the farm.,

A demonstration of an up-to-date dairy was arranged at the
local Health and Baby Week.

BANCALORE

Mr, S. Cox was in charge of the farm until the 6th April, 1933,
when he proceeded on leave to England and Mr. A. Lamb assumed
charge.

Owing to heavier and better distribution of rains during the
cropping season, compared with the previous year, the
outturn of farm grown fodder was more favourable andthe cost of
production thereby reduced, L _—

1
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The financial position under commercial activities shows an
improvement as can be seen from the following figures :—

1952.32 1531.32 1939-31
Rs. o.P. Rs a. pr Re. A, P,
Profit . . . 18,263 8 0 1,238 12 1 1,000 7 2

This is due mainly to a decrease in the size of the herd entailing
less expenditure on feed and keep. In addition, economies in
-expenditure wers effected in other directions,

Receipts, Comparative figures for three yearsare as follows :—

1932.33 1931.32 193p-31
Rae, a4 P Ra. & P, Ra. 4. P
1,168,860 10 3 127,097 8 2 127,720 1 ¢

(A reduction of 8'3 %),

The lower receipts during the year were meinly due to sales of
dairy produce having been restricted, under Government orders,
to the Military. The year under review heing a resting year for
coconut trees the rent of Rs. 4,500 for tapping was not also collected
as was done in both previous years.

Trade. The sales of dairy produce in the first and second half
of the year were as follows ——

lst 6 months 2nd 6 months

1b. Ib.

) Mlk . . . . . . 1,684,528 1,51,867
Butter . . . . . . 5,139 15,364
Cream . . . . . . 1,268 1,378
Cheese . R . . . . 504 194

The only item showing any large variation is milk and the
decrease in sales of this article was due mainly to restriction of eales
to the military.,

Cultivation. The same policy continues as has been followed
for many yoars, ¢.e., to keep under a permanent green crop as much
land as the water available for irrigation permits. This consists of
about 9 acres of Guinea grass, § acre of Rhodes grass and 2/3 acre
of lucerne. These crops give a continuous green fodder supply
8ll the year round of eonsiderable value to the herd.

« The remaining cultivable area of 55 scres is used annmally
for a monsoon crop, ususlly juar, which is utilized largely forsilage
making, Y
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_ Rotation of orops is not followed as & general rule as plenty of
farmyard manure is available and also because the harvesting of
juar is usually too late to permit of a winter crop being sown.
Experiments in this direction have met with little or no success.
The only fodder purchased continnally is rags straw, a crop nok
grown on this farm. The outturn of fodder crops for the last two
years is shown below :—

1932.33 1531.32
Kind of fodder Cost, Cost,
Agre- | Qutturn Total cost per Outturn per
age in 1b. 100 1b in b, 100 Ib.
!
i Ra, a.p ’Rs AP Ra. A. P
Green juar . . b5-28 | 1,560,340 [ 2,108 8 3I0 2 2 1,120680 0 3 0
|
Green Jucerne . | 0-88 | D648 | 204 13 10 0 4 11 76,104 0 12 &8
Green Guines grass 9-03 | 068,480 {1,882 11 00 3 21,030,450 0 4 &

3

Green Rhodes grass (-48 79,600 111 r3 20 2 3

Green grass | . e .. I ‘
85 45 | 2,704,848 14,407 14 3,0 2 7| 2,248,230

|0 3

— i —a

:(geenjuar < -. | 283,358 | 319 9100 110 242,300 02 9
reen  (uinea ' i i N\
graas . o 1 8,400 | b 7000
: ] 201,755 | 319 9100 1 9 249,300 0 2 8
Grand Total |’ r2,996,603 4,727 8 1?0 2 3:2,497,530 fo 3 9

* Growp st Bommanpally,

Cuitle. The herds maintained consist of Scindis and ®ross-bred
cows and a few Murrah buffeloes. In addition, 15 Gir cows and a
buil were added in January 1933 as the nucleus of a Gir herd which
it is intended to build up.

The feeding of the adult herd i based on the starch equivalent
contained in the mixed concentrates, which consist of bran, ground-
nut cake, brewery grains and gram chunt in the proportion of
3:3:2:1. A pound of this mixture has a starch equivalent of
0-53 and the albuminocid ratio works out at 1:4-7,

Based on a live weight of 700 1b. and giving milk of 4-2 per cent.
butter fat a cow gets 0:25 starch equivalent per pound of milk
vielded plus § pound of oil-cake for maintenance. R
are fod on a besis of 18 Ib, dry matter fed s green fodder, silage or
dry ragi dtraw in whatever proportions are available, Lo
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The comparative over-all averages of milk per day of all animals
in the adult herd were as follows 1—
’ 1932.3%  1931.32  19850.31

Ib. ih. Ib,
Cows fCross-bred Sundl tmd Gir). 9-6 88 B-1
Buffsloes . . 11-8 78 B-7

The following figures show the merits of the different classes of
animals :—

Cross- i
No, | breds |No, | Beindi [No. E Buifaloas
Average daily No, in herd milking . | .. 0 .. Bl .. B
Avorage daily No. in herd dry . 23 | .. s2]..} ¥
Average milk yield per animal which I~ Ib, S | T
completed ita lectation during
the yesr 70 -umfp o 8156 | 1| 3025
Average number of dews in milk of l |
the same animals . . . e I 281 | 318

As the breeding policy is to improve Indian breeds and to reduce
the cross-bred herd gradually the Scindi and Gir cows are crossed
only by selected hulls of their respective breeds.

Of the 164 animals rold during the vear, the large majority were
of the cross-bred type, particularly young stock.

Young stock. Thirty cross-bred and six Seindi heifers bred on
the farm joined the adult herd during the year. In order to
control services of young stock they are brought into the
Bangalore Farm when about two years old and crossed by selectud
bulls, returning to the dry stock farm when in calf.

Dry stock. These are sent to the Dry Stock Farm at Bomman-
pally where they are kept until within a fow weeks of calving when
they are returned to Bangalore.

All these animals together with the young stock kept there are
fed concentrates and fodder the whole year round, the grazing being
very soanty even during the rains,

The dry stock farm is also used for inoculation purposes, the
number inoeulated by the serum simultaneous method against
rinderpest last year being 13 cown and 66 young stock.

Diseasee. Owing to an outbreak of rinderpest in a neighbouring
village in May all unprotected animals in the herd at Bangalore were
given one dose of serum, No further developmente occurred,

In August & death at the Dry Stock Farm was suspected to be
due to anthrax, All contact animals were protected at once and
1o further casualties ocourred.
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1+ Filaria of the eye sapposed to have been introduced by animals
from Wellington ocourred a number of times although most cases
yielded to the treatment eventually. Mr. Raghunath Raso, a
Veterinary Officer of Mysore Veterinary Department, has been
particularly helpful throughout the year in the matter of inocula-
tions and advice and his assistance is much appreciated.

The wsual number of interested persons visited the Institute
during the year including the Agricultural Chemist to the Govern-
ment of Bombay and H. H. Rani Sahib of Palitana. Forty-nine
ftudsiits of the Agrioultural College, Coimbatore, accompanied by a
Lecturer in Chemistry, visited the Institute in January 1933.

WELLINGTON

Mr. M. C. Rangaswamy, I, D. D., Supervisor, was in charge
of the depot from April 1932 to Novernber 1932 when he proceeded
to Karnal to officiate as Assistant Superintendent. From Decem-
ber 1932 to the end of thps ypar the depot was in charge of Mr.
H. C. Verma, L D. T upeg'sor.

During the year unuekyr redew, the Institute worked se a quasi-
comrmercial ceucern with “edhcation for a month and scientific
investigations ag its primary Yunction and made =a profit of
Bs. 6,629 on its commercial side. In accordance with (Government
orders, it is now treated as a ““depot”’ for the supply of dairy produce
to Military stationed in its vicinity with the restriction that supplies
are not made to civiiang. As s result of this changed policy of
working, cows in milk were supplied according to the requirements
of the Institute by the Imperial Dairy Institute, Bangalore, and
waore returned to that place when dry.

Purchase prices were favourable during the year. The total
rainfall wag a little less than in preceding years, as is shown below,
Shortage of rainfall during the radi season was responsible for the
decreased outturn of rabi crops. The weather conditions during
the rest of the year were normal.

Rawmnfall for last 3 years Inchea
1932-33 . . . . . . . . . . 60-34
1631-32 . . . . . . . . . . b8 41
1930-31 . . . . . . . . . . b5-37

Receipts, In genersl, the total receipts of the year under review
indicate a drop of 45-3 and 583 per cent. from the two preceding
years respectively. The main reason for this large decrease was the
restriction made in supplying dairy produce to the Military only.

Bstadlishment, The expenditure under this head amounted to
Re. 10,487, a8 against Re. 21,914 in the previous year. This large
decréape was due to the retrenchment of the post of Superintendent
which wa¢ réplaced by a Sapervisor-in-charge on a much smaller
goale of pay, and reduction in subordinate establishment, ..' .
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" Trade. Sales of chief dairy products for the second balf of the
year under review, with the second halves of ‘the two years
immediately preceding. it, are compared in the table below :—

1932-33  1931.32  1980.31

1b, Ib, 1b.
Mk . . . . . . 6353 84173 133,420
Butter . . . . . . 8,160 9,565 9,065
Cream . . . . . . 276 218 173

The considerable drop in sales ia to be ascribed tothe restriction
of supplies to the military,

The purchase prices of wheat, bran and ground-nut cake were
higher than in 1931-32. Prices of gram husk and gream
heing lower, contributed to decrease the average purchase
price of all concentrates combined. Paddy straw was the only
dry fodder purchased during the year, as it is a necessary food for
cattle and cannot be produced at the Ingtitute,

Cultivation. The table given belcw shiwa )narticulars of land in

seres, owned and leased by the Institue dr bing the vear under
review ;—

]
Arable Arable Forest  |Buildings) Total
Perannials | Seasonal | Grazing for and
erops fuel roads
i !
"o el ol
Owned . . 55 ‘ 28-65 | 21-8] 70 608 6884
Loased : L5 | *s0-0t ! 95-01
Total . ' 55| wes|lnes| T, 608 16385

*00-01 acres of leaged land include §8:01 acres of land rented for only € months
in the year.

The following table shows how the arable land indicated above
was distributed for cultivation, and the rotation that was followed :~

Aeres Kharif Rabi
{a) b Porennial . . Rhodes and Guines grass,
(& . . + Luverne.
(e) 24 Patato . . . Wheat and rabbage.
3] 13 Juar . . Potato,
{e} 133 " . . . Oats and rogf,
{7} 14 Maize . . . Oata,
() 215 Bajre . . . Oats and mangoids,

3913
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The table given bslow shows comparative yields of crops for the
{ast three years -2
193233  1931.32  1930.81

lb. Ib, 1b,
Rhodes grass and Guines zras: . 138,538 177,115 116,020
Lucerne f . . . . 15,435 .. 6,475
Maige . . . . . . 108,000 118,210 20,800
Juar . . . . . 126,853 52,125 116,710
Sun.flower . . . . . 2,400 ..
Bajra . . . . . 19,800 12,070
Wheat . . . . - . 11,535 . .-
Oats . . . , ’ . 58,140 236,303 138,700
Ragn . . . . . . 1,700 22,435
Cabbage . . . . 8,804 14,285
Mengolds . . . . B20
Total available food for catlle . . 492,830 642,545 398,795
’ _
Potatoos (CsaYs crof) . 33,384 38,080 57,010
it
1 + tal . 526,014 880,633 455,805

v -

The seasonal crops most suitable in this part are maize, juar,
oats and wheat for the supply of green fodder, with occasional
supplementing with cabbage, mangolds, ragi and bajra. These
give large yields and are economical to grow. During the year
under review, green fodder was produced at 0-S-1 per 100 lb, as
againgt the market rate of about rupee one for the eguivalent
guantity.,

Guinea grass, Rhodes grass and lucerns form good perennials
and yield a continuous supply of green fodder throughout the year,

The most remunerative cash crop is the potato. Several
varieties such as Early Marke$, Arran, Comrade, King Edward
and Great Scot are grown. During the year under review an
outturn of about 14,000 1b. per acre was obtained at the production
cost of about 13 annas per 100 lb. The following table shows
comparative sale prices of polatoes for the last three vears. It
will be seen that although the sale price of potatoes during the year
foll considerably, yet the profit made on every 100 lb. was more
than Rs. 1-12-0 :(—

Sele price
Ras,
Peor 100 1b.

1932-13 . . . . . . . . 2 b
1931.32 . . . . . . . . 6 1 7
1930-31 » . . . . . . . 3 5 7
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Catile, In accordence with Government orders, * cattle-breedi
‘experiments © were not conducted during the year. The table
given below compares (1) Milking average per diem per head of
milking cow and (2} Over-all average of the year under review
with the figures of the year preceding it :—

Milking nverage per

diem per he&d of All-over
milking cow average
1b. b,
1932.33 . . . . 18-35 1 2 3.1
i931-32 - . . . 14-11 8-73

'There was an increase in both the averages during the year,
Milking average per diem per head of milking cow discloses true
performance of the milking cattle at the time, but the over-all
averages are caleulated on the basie of the few dry cattle which
had to be kept here for reasons of health and advanced gestation.
The table given below shows the! comparative production cost
per lb. of milk for the last 3 years :—

Per 1b.

Rs, a. P,
1932.23 . . . . . . . . 0 2 9-9
1981-32 R . . . . . . . 0 4 8.4
1930-31 . . . . . . . . o 7 2-7

The reduction in production cost is to be attributed to the
revised policy of working this Instifute, combined with economiea
in expenditure all round.

There was no outbreak of any epizootic diseases during the
year and the health of the animals in general remained satisfactory.
"Three cows and two calves died of common diseases,

CIPD-=M4l DII of ARPusS—5-9-3i~=500,






SCIENTIFIC REPORTS

OF THE

Imperial Institate of Agricultural Research,

Pusa

(Inciuding the Reporis of the Imperial Dairy Expert,
Physiological Chemist and Sugarcane Experl)

1933-34

%b‘[};{‘%

PurLiprEr: BY Maxacke or Puslscations, Do,
PructEd kv 723 Masacin, GovEaNMEwt or INoty Prees, New Lane,
1936.



List of Agents in India Irom whom
Government of India Publications are available.

{z) PROYINCLLL GOVERNMENY BODE DTS

MADEAS :—Buparinbendent, (overnment Press, Moint Bosd, Madres.

BOMBAY :—Buperintendent, Qovernmept Printing and Stationery, Queton’s Road, Bomlsy

MuD —Liirgyy attached to the Offce of the Cotnmbmionet In Elnd, Entschi.

UFrmaD Provinoxs i—Buperintendent, Govermuent Press, Abiehalnd.

PURIAD ;—Buptrintendent, Government Pripting, Puajab, Lahore.

BUaaL : —Buperintendant, Fovermnent Printisg, Batma, Rangoon.

Oumrait Proviacss ;—Buperintendest, Goveroment Printing, Central Proviates, Nagpur.
ASLAM ;—Snparintendent, Awam Secrciatiat Pross, Bhlilong.

BIRAE ARD Omisdl :—Suporipicudent, Government FPriuting, P. 0. Guizarbagh, Patoa.
NORTH-WEST FROFTIER PEOVINOE :—Munsger, Gueernmept Printing and Biatlooery, Peshuwar.

(b} PRIVATE BOOK-QBLLERE.

Adrani Bmthen, P, 0. Box 10, Cawnpare.
Aero Btores, Karaehl*
Albert LII‘Jtury, Du:cn.

1 hiw Btos., Ba CBATA, (.

Bautulys & Co, L liucl:m Road, Almer.
mrn}y n# D'n.m Dum Cantt.

Bmw Rew Leinl.

ook Coipany, Oilcn
Bouklover's Reort, hllmd. Trlvaudrum Souty Indla.
Burma Bucnk Ctob, L.

Butterworth & Co. umia L, Caleutta.

Caleutia Book Mem, -1, Stama Charat Dey Bteuet,

oita.
%lﬁterl e & Co., §, Bacharam Chatterjce Lanc, Galeutta,
wmrgf. Ch.ntbarjee & Jo., Ltd., 13, Lullege Square,

Olty Book C‘-o Madran,
01188, Hutan Raa.d. Caw npofe.

Qity Book H

Commerclal Bpok Co,

Das Gupts & Co., 63/3, bollcg Steeot, Caloutta.
Decoan Book Bealj, Pous 4

Delnk and U, P, Fiylog Olub, Lid , Delol,*

Zngllsn Book Depot, Ferozepote

anti.ah Baok Depot, Tal Road Agra, sad Baddat Bazar,

sunm Boiok Nepot, Bank Road, Ambala Qantt, and

nnslian Baokstall, Katachl.
¥aglr Ohaud a[urwah. l.-'emawar Captt.
Foao Book Agelcy, S
Gays Prasai & Sou.!.
Grunthg M.\n.ilr l.ut.

%&LII‘ 13?IF

ook | Depat,
Impeir!L:cl h];ﬁok De)put sn Proess, moar Jama Masjid

lmﬂan Ariny Book Depot,
Indinn army Book Dapot, J

nd.Ian nok 8hop, Benares O
Indisn 8¢ hool Supply Depot - Bagar 1., Calcutta.
fasucuace Ly Cor Ly Labors

Teabln n'ca, ‘ogna 4
Jaogques & On,, xnm;utee Boad, Nam)ur. Miners. Neston.
Jaloa & Brow,, Mor Gate, Delhl, sad Connanght Pioce,
Kow Deibl. Measrs, 1. M
Jame o Murry ]yﬁ 00,12, Ucvt..!'laoe Caleutta(for Meteo-
rologloa. publlut.lous
{ali Charan & Co., Municlpol arket, Caloutta.
Caniala Book Depot, 15, Coliege Sgoare, Caloutts.
Fawmale Book Stores, Hank pure. Qb
Karoataks Peblisiloy House, Bangalore Cliy.
Loaly & Co., Karachi.
.lhblitan. 17 .A, Clty Boad, Allshabad
1 rlstimuml & is}o.. 'I'epplkulnm E O.. Ttlehinopily

ort, Mensts.,
Lehlri & Co., Caloutta, Messrs. 3_ K.
Iaw prummi House, 1’1 Monnt Road, Madras.,
law Fublishl ng Co., H{ t“‘;hc»m, Madran
Lew! u Bombay (I'or Mctaprologhest
] 011!

fu:n! SEII Qovi. Imtltuta Bombay,
oedan Pook Cg. (Indla),&rhh M.Pemawu, Mytre
Nowshera, Bawalplodl

" Balaram De Street, Caloalta.
Chagerghat, Hydurahad

Tryﬂundur Uity and Darya-

London Book Depot, B, 1. Butar, Barelily, U, P,

Mesars. U, P. Mo hotrut On,, Post Box No,_ 94, Lahore,
i}lcdem Book Depot, A Bazar ﬁ.nnd. Bialkol Cantoumant,
1,

D Balbol.
Nandkishare & Bros., Chowk, Beasres Clty.
Nateson & Cn. Pnbllsharl, (eorge Town, Medess,

aNTs. G A,
New Boolr. Og,, "' Kitab Mahs!l," 192, Horaby Eoad,

Nemu %o Lid., Caloutts, Mesars, W

Noetl Endis Christias Tract aud Book Boclaty, 18,
Ollve Road, Allahnbad,

Otlapta! Book éupplyms Agency, 15, Buukrawar, Poonk

Ly,
Oxford Book and Btatd Company, Dethl, Lahom
Himla, Meerat and cmr.a ’ '

Py oo Bapoe: Coosert: Sb X Pas Ls
opeer Book Buppl HWIII o,
Caleutta ang 21 C!oth ﬁ:u‘ket. i

Populu.r Buok Deput. Gmnt ltom.l. Bombly
ab Religlous Book g'
ab Bapskrtit Book Depot alclmil.hn Street Lahote,
H.auhumt.h Praend & 3upe, Patpa Oity,
Hams Erishos & Sons, Bookeeliers, Auu'lull. Lahore,
Bam Krishna Bros, Gppesdte Iiiahnmbq, Pogas Qity,
Ram Natain Lsl, Eatra, Allshubad.
Bamosyy Book ﬁupot & Stutlonery Mart, Kashmers
Gate, Delld.
Ray & Yoos, 43, E. & L. .lsdwardm RM, Rawalpladl,
Murreu and Peshawar
Ray Chowakuty & G, L1, iy Muiherjes Koud,
Bliawanipr, Calcu ta.
Ruchomse & Sona, Mad
oy h:erwdtl:;.u‘ & Co 11 Colloge Square, Daloatts,
EHATE
Sampson Willlam ‘& Cao., 127-13, The Mall, Cawupar,
Burcar & 5o, 15 Uai[eun Bquere, (,a.icutta, ety M, 0,
Harkar & Co, « 18, Bhamu Claren De Street, and
8)2, nssénp stmi. Caleutta, Mossis, B, C.
Sclentifle Pubilabl 9, Taltola Lane, Culcutta,
feshachalan & O, 'ﬁpanam Mesat. M.
Skivii & Co., PO, Ghnullu&n! Cat
Shri %Ia&nkar Katistasa Lutiake B Bhand.al‘a. Malamuddl,

harw
3, . Bookeiall, 21, Bodhwar, Poona.
-)hmdard Boo 1, K.nrutn'
tandard looks ,Qm tn.
Et.and.ud ook Depot, Lualiore, Dalbousic and Delnl.

of

Law Bm£ Boulety, 5, Hutinul trest, Onlogtta,

Btamdatd | metama 09m1:nuy. Lt Quleytts.

Btudents’ Popular Depot, Kacher| Koag, Eahore,

Surat and Distrlet Tradlng Hotlety, Surat.

Tara, omrala 8ons & Qo., Homhay, Memsms, D. B.

Th & Co., Ltd flomlay.

Thackor, Splak ., Lulruth and Slmls,

Tripatht & Co. B ntkaalots Drioees Btreet, Knlbader!
R ¥y Msnm.ﬁ M,

Tnlon Steres, Lndors City,

TUnivenity Book Agew. Kacherl Road, Lahore.

Tpper Tudis Publiahing Huuse, LLL,, Literatnze Palues,
Anmoddacls Park, Lockpow.

Varadeohiary & Co., Modras Measrs, I,

Venkataagbban, A, Law Dookeeller, yeilure,

Wheeloe & Co,, Allulkbad, Caleutta and Bombay,

OBETE. A .d.
Yonuy Map & Uo., Ajmar, snd Ugertou Boad, Deihl,

Btandurd

* Agent lor pohtlcations on Avistion only.



TABLE OF CONTENTS.

Paox,
A. Report of the Direotor—
I. General . . . . . . 1
II. Résearch and Progra.mme of Work . . . .
III. General Administration . . . . . . 13
IV. Accounts . . . . . . . . 15
B. Report of the Imporial Agriuulturiut.m
I. Charge . . . . ' . . 18
7 Post.- graduate '1‘ra.lnmg ih.
III. 8eason . . . . . . . . ib.
IV. Soed Supply . . . . . . . . 17
V. Crop 8tatement . . . . . . . L
L/ V1. Exporimental Work . . . . . . 18
v VIIL Results of Ficld and other Expf-nmﬁnts . N . 20
VIII. Bugareane Varietal Work . . . . . 34
TX. Miscellaneous erops grown fur the Seetional Oﬂlwrrs of the
Inatitute . . . . . . . . 10
»~ X. Machinery . . . . . . . . 41\
XI. Cattle Breeding ) . . . . . . 48
X1I. Publications . . . . . 30
XIIT. Programme of Work f'or 193% 35 . . . . 31
Appendix . . . . . . . . 53
€. Report of the Imperial Eoonomic Botanist -
(1} Botanical Seetion. Puxa —
1. Administration . . . . . . . 58
Il. Investigation+ . . 64
111, Publications and ngmmnn nt Work for 1934- 3h . 81
{2) Botanical Bub-Btation, Karnal—
I. Introduction . . . . . . . 82
I1. Investigations . . . . . . . 83
111, Beed Distribution . . . . . 88
IV. Btatements showing the ylelda of nrol:m . . . L)
D. Report of the Sugarcane Export—
1. Charge and Biadf . . . . ' 87
II. Bugaroane Breeding (Sub- tmplcal tvpes] . : - i,
HI. Resecarch and Investigations . 98
IV. Rescarch and Invastaga.tlom besnn.g mamly on 'I'hick
cane breeding . 100
Y. Distributions . . . . ' . R

&



( 8)

D. Report of the Bugercane Fxpert—eonid.
V1. Performance of Coimbatore canes
VII. Karnal! Sub-station
. VIIL Pa.rentage of Coimbatare seedlmgs
X. Miscellaneous .
XI. Programme of Work for 1934 35
XTI, Publications

E. Report of the Imperial Agncultural Chamlst-—

1. Charge
II. Education .
HI. Metecrology and Dram “gRUGen

IV. General Analytical Work and Assistance glven to ot.h;er

Sections

V. Research—
1. Crops . .
2. Boils and Fertilizers
3. Animal Nutrition .
VI. Research Programme for 1934-35 .
VII. Publications

F. Report of the Physiclogical Chemist—
1. Charge . .
Ii. Laboratory Work .
ITT. Research Work of the Section
IV. Co-operation with other Departments
V. Publications . .
G. Report of the Imperial Myocologist—
(1) Mycological Seotion, Pusa—
1. Charge
II. Dissazes of Plants
IT1. Miscellaneous
TV. Bystematic Work
V. Programme of Work for 1934- 35
V1. Publications

{2) Bcheme for Research on Mosaic and other '.Dmeasea of

Sugarcane-—
. 1. Introduction '
. Moasio Disease of Bugnmne
IH Cane Discase .
IV. Programme of Work for 1984-36
V. Acknowledgments | .
++, VI, Publioations s . .

Paosm.

113
118
121
122
124

123

137
138

139

149
150
151
152

154

163
106

187



( i )

H. Report of the I.mperié.l Entomologist—
1. Administration

I}, Training .

ITI. Insect Peats

IV. Bees and Lao
V. Insect Burvey .
V1. Programme of Work for 1934 35 .

VII. Publications . .

I. Report of the Bacteriological Section—-

1. Administration .
II, Training . .
" TII. 8oil Baeteriology
IV. Dairy Bacteriology
V. Silage .
V1. Potato Storage . .
VII. Preservation of Vegotables
VIII, Plant Disease~ .
IX. Programme of Work for 1934 35 .
X. Publications

J. Report of the Imperial Dairy Expurt—

I. Introduction
II. Training and Educatwnal Work
ITI. Advisory and Propagands Work
IV. Experimental and Research Work

V. Co-operation with other Seetions nnd Depart.m(\nh-l

V1. Administration of Farms—
Bangalore
Wellington

Karnal

Pignm.

168

172

173
174

178

181
183
184
185

188

187
188

189
180

190

195
202

A2






