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CHAPTER I
AGRICULTURAL CONDITIONS

1. Agriculture and climate

E monsoon of 1938, which set in earlier than usual, was marked by
spells of heavy rain which in several places resulted in floods. The total
rainfall was above the average in Bihar, the East United Provinces, the Central
Provinces, the Deccan, East Madras and Mysore, but defective in North-West
India, particularly in the Punjab, Sind and Rajputana. Averaged over the
plains of India, the total rainfall during the period was in excess of the normal
by 6 per cent. During the retreating period, the rainfall was generally scanty,
being defective by 19 per cent over the plains of India. Taking the year as
a whole, the rainfall was within 20 per cent of the normal except in the East
United Provinces, Berar, the Bombay Deccan and North Hyderabad where it
was excessive and in the Punjab, Sind and Rajputana where it was deficient.
Areas under important crops showed some fluctuations during the year.
The total area under rice in 1938-39 was reported as 72,943,000 acres as com-
pared with 72,568,000 acres in the preceding year. The out-turn of rice in
India for the year 1938-39 was estimated at 23:6 million tons as compared
with 26-8 million tons in the preceding year and 27-8 million tons in 1936-37.
The crop in 1938-39 was the smallest recorded in the last nine years excepting
that of 1935-36 which amounted to 23-2 milllion tons. The total area under
wheat in 1938-39 was reported to be 35,291,000 acres, which was less than the
area in the preceding year by 1 per cent. The total estimated yield was
10,114,000 tons, which was 8 per cent less than the yield of 1937-38. The total
area reported under sugarcane in 1938-39 was 3,113,000 acres as cpmpareq
with 3,869,000 acres in the preceding year. The estimated yield amounted to
4,293,000 tons of raw sugar (gur), which was less than that of the preceding
Jyear by 24 per cent. The crop suffered from drought and excessive rains and
flood in places. The total reported area under cotton was 23,507,000 acres
in 1938-39 as against 25,746,000 acres in 1937-38. The total estimated out-
tarn was 5,045,000 bales of 400 lb. each, as compared with 5,722,000 bales in
1937-38, or a decrease of 12 per cent. The out-turn of raw jute during the
year was estimated at 6-7 million bales (of 400 lb. each) as compared with 8-7
million bales in 1937-38, or a fall of 2 million bales. The propaganda for the
voluntary restriction of jute growing continued throughout the year. The
total area under linseed in all the reporting tracts in 1938-39 was 3,394,000
acres as against 3,890,000 acres in the preceding year. The total estimated
yield was 469,000 tons as against 461,000 tons last year. The total area under
rape and mustard in all the reporting tracts in 1938-39 was 5,508,000 acres
as against 5,461,000 acres in the preceding year. The total estimated yield
was 969,000 tons as against 1,021,000 tons in the preceding year. The total
area under sesamum reported in 1938-39 was 4,331,000 acres as against
4,460,000 acres in the preceding year. The total estimated yield was 459,000
tons as against 465,000 tons in 1937-38. The total area under groundnut in
1
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1938-39 was reported to be 8,439,000 acres, which was less than that of the
preceding year by 5 per cent. The total estimated yield was 3,196,000 tons of
nuts in shell, as against 3,501,000 tons in the preceding. year.

In MaDRAS the south-west monsoon was on the whole fairly satisfactory
and the sowings of crops favoured by this monsoon were normal or above
normal. (The condition of the standing crops in parts of Vizagapatam,
Kistna and Tinnevelly was, however, not satisfactory.) As a contrast,
the north-east monsoon of 1938 started late in the last week of October
and was practically a failure. The rainfall in QOctober was far below
normal in all the districts except Vizagapatam which received more than
the usual amount of rain. The failure of the north-east monsoon
throughout the province resulted in crops withering, the tracts most severely
affected being parts of the central districts and the Carnatic. Paddy in Tan-
jore and Trichinopoly was considerably affected by soorai disease owing to
drought. The only good feature of the year was that, contrary to expectations,
the yield of cotton in the Cuddapah and Kurnool districts was above normal.
The area cultivated up to December 1938 was a little less than that of the pre-
vious year in the case of both wet and dry crops. The summer rains of 1939
were fairly good in North Arcot, Salem, Vizagapatam and Trichinopoly.
Anakapalle was the only research station which had an even distribution of
south-west monsoon rains enabling vigorous and healthy growth of paddy and
sugarcane crops. The heavy winds of November 1938, however, damaged the
sugarcane crop. In the remaining research stations other than Nandyal and
Hagari, almost all dry crops failed as a result of the precarious north-east mon-
soon rains. In Guntur, tobacco planting was partially delayed and the crops
planted did not come up satisfactorily. At Kodur, the off-season mango crop
was, to some extent, benefited, while the normal season crop of oranges had
to be protected by irrigation at the close of 1938. Sugarcane at Gudiyattam
end paddy at Pattambi had to be maintained by lift irrigation. The yield of
groundnut at Tindivanam was low and the quality was very bad, while the
second flush of cotton at Koilpatti was practically a failure. The rainfall
recorded at the central farm was the lowest for 33 years and the yield of.
chitrai cholam was the poorest on record. At Nanjanad, the season was
favourable for potato but not for sanai (Crotalaria juncea) or for the growth
of fruit trees in the Nilgiris fruit stations.

In BomBaY, the agricultural season of 1938-39, considering the kharif (ra.my
season) and rab: (winter or spring) seasons together, was fairly satisfactory
and proved better than its predecessor. The only exception was in North
Gujarat where the season proved disappointing. Throughout the season, the
rainfall in this area was deficient and the crops were adversely affected. The
outstanding feature of the season was the early arrival of the monsoon which
strengthened rapidly and resulted in heavy precipitation in the early part of
the kharif season. As a result, field operations were somewhat hampered and
the growth of early sown crops was arrested. Moderate rains with occasional
breaks occurred during August and September and facilitated the normal
progress of field operations while establishing ideal conditions for the growtl
of standing crops. At this period, the monsoon conditions gave hopes of &
satisfactory harvest. However, the heavy rains which fell at the end of Sep-
tember and in the beginning of October caused considerable damage and haed
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the effect of reducing considerably the anticipated favourable yields. For the
rabi crops, however, the late rains proved beneficial, though sowing operations
were delayed by about a fortnight. These crops made good progress, but the
subsequent absence of favourable rains after October had a somewhat adverse
effect. Taking all crops together, there was little alteration in the total area
gown during the preceding four years. The area under food grains and ground-
nut showed a slight increase over the previous year, while the area sown with
cotton in 1938-39 decreased compared with the previous year, probably due
to the fall in prices.

In BENGAL, in March there was little or no rainfall : in April the rain was
defective in the east and north Bengal districts, and very scanty in the Presi-
dency and Burdwan divisions. In May the rainfall was much in excess all
through the province. In June, July and August, asa result of incessant and
heavy showers, the condition and prospects of crop were seriously affected in
north and east Bengal districts, but in the Presidency and Burdwan divisions
the fall was generally up to the average. September recorded an average fall
except in a few northern and eastern districts where it continued abnormally
heavy. In October and November there was no rain in eight districts and
normal rainfall in the rest. There was no rain in December and January but
in February the province had light showers. With the exception of a few
western districts the total rainfall in the province during the period was much
in excess of the normal and its uneven distribution combined with sudden
floods in a number of districts in the province, Rajshahi, Dacca and Chittagong
divisions, did considerable damage.

In the UniTED PROVINCES, unfavourable rainfall, floods and the incidence
of red-rot reduced the supply of sugarcane available for gur or crushing in fac-
tories and the shortage resulted in high prices for sugar and gur. The mon-
soon wag irregular and although it started early in June, there were long breaks
later on and heavy rains in the east of the province which caused seriqus floods.
In the west and in the centre the monsoon terminated early, resulting in consi-
derable loss to rabs crops. Large areas were cultivated in the expectation of

+ a shower just before rabi sowings, but this expectation was not fulfilled.

In the PuNsas, the rains were not favourable for either kharif or rabi sowings.
Following light but general rainfall in April 1938, May was dry. June
Jprovided sufficient rain everywhere, but in July and August it was inadequate
except in the sub-montane, central and northern districts. September to
December were practically dry everywhere. Good rainfall in February, March
and early April, however, enabled rabi crops to produce yields about normal.
The general inadequacy of rainfall caused a decrease in area under most of the
prineipal crops, whilst the yield of wheat was generally normal on irrigated areas
and below normal to normal on barani (rain-fed) land. The actual fall
in the production of baled cotton, as shown by the pressing returns which are
furnished under the provisions of the Cotton Ginning and Press Factories Act,
1925, was T-1 per cent on the crop of the previous year. This figure follows
very closely the 8 per cent reduction in area. Nevertheless, the crop was a
good one and the total production represented the fifth highest in the history
of the cotton crop in the province. The very serious decrease in the area under
sugarcane, combined with a yield which was generally below normal, resulted
in-a drop in the total production of gur which was estimated to be 41 per cent
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on the previous year’s out-turn. Although there was a decrease of 12 per cent
in the area under rabi oil-seeds, favourable and sufficient winter rains resulted
in a crop which was estimated to have given a total production of 4 per cent
more than that of the previous year. This summary indicates that because
of reduced areas of the principal crops on the one hand and lower rates for
most agricultural products on the other, the cultivators of the province as &
whole had a less favourable year than the previous one. In the canal colonies,
however, the year was not unsatisfactory, for good yields of both wheat and
cotton were obtained as a rule, although some damage from rust was reported
to late sown wheat, and growers of LSS cotton were disappointed because of the
reduction in yield due to drought. The year was much less satisfactory,
however, for cultivators in barani areas. In the south-eastern Punjab, parti-
cularly in Hissar and parts of Rohtak and Gurgaon districts, the failure of the
rains cauged severe famine which necessitated not only the import of enormous
quantities of fodder to keep alive such of the livestock as were not sold off or
were not removed to more fortunate areas, but also recourse to test works as a
means of providing many of the inhabitants with a source of livelihood.

In the CENTRAL ProvINcEs, the monsoon commenced early and was, in
general, heavy and continuous, and during the latter part very inopportune.
Kharif sowings were done under very favourable conditions and germination
was satisfactory. The continuous rainfall of July prevented the normal develop-
ment of kharif crops in general. Cotton recovered during August and the
prospects were again favourable in September. But the heavy rains of Octo-
ber resulted in a profuse shedding of buds and bolls which caused enormous-
loss, the full extent of which did not become apparent till late in the season.
Anthracnose and mildew appeared in certain places and took additional toll.
Heavy rain at the time of flowering interfered to some extent with seed setting,
in the paddy crop and retarded the development of the grain, but the out-turn
was generglly satisfactory although the gangai disease and hoppers caused some
loss in certain localities. Jowar (Andropogon Sorghum) and groundnut also
suffered on account of the continuous and heavy rainfall but not so severely
as cotton. The October rains, which damaged kharif crops generally, were
favourable for rabi, and sowing was under ideal conditions. Germination was-
satisfactory and the crops progressed well till towards the end of November.
Absence of winter showers retarded subsequent growth and cloudy weather
in January affected the out-turn of linseed. Hailstorms reduced the yield of
wheat almost everywhere, particularly in Bilaspur, Drug and certain parts of
Jubbulpore and Mandla districts. Rabs crops were good in Saugor and Hoshan-
gabad districts but only moderate elsewhere.

In AssaM, owing to uneven distribution of rainfall, the season, on the whole,,
was not favourable. Local floods of short duration, droughts and insects.
also caused some damage to autumn and winter rice crops. ln the beginning,
the weather for jute was generally fair but afterwards a high flood occurred in.
the Assam Valley, which damaged the crop severely in certain districts. The
weather for rabi crops and spring rice was not quite satisfactory due to drought
at sowing time. Insects too caused some damage. Cultivation of rice, 1ape,
mustard and jute increased, while there was a slight decrease under sugarcane
and tea in comparison with the previous year. The average yield per acre of all
crops showed a slight decrease as compared with that of the previous year.
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Prices of agricultural produce generally showed a gradual improvement as
compared with that of last year.

In HyperaBAD, in Telingana, the monsoon arrived rather early and the
total rainfall in the kAarif season was more than usual. Continuous rain with
heavy showers after the sowing of the crop damaged it considerably. The
sowing of the rabi crop was delayed due to heavy showers in September and
October. There was no substantial rainfall subsequently. The rabi crop
could not make satisfactory growth, excepting in the irrigated areas. In
Marthwara, the monsoon started well and at the right time, but its distribu-
tion was very uneven and many crops, particularly cotton, suffered through
excess of moisture. Good showers were received in September and October
which helped in the timely sowing of the rabi crop, but it suffered for want of
moisture in the absence of rain afterwards. The Raichur district in the
Karnatak was more fortunatc than other districts. The monsoon started
early and it was well distributed in this district, yielding a good kharif harvest.
In other districts, the rainfall was torrential and ill-distributed. This did
not allow of interculture of the kharif crop and proper preparation for the
rabi. Heavy showers were received in September, which proved favourable
for sowing the rabi, but the crop suffered from want of moisture afterwards.

In MYsoRrE, the rainfall was insufficient and unevenly distributed and the
seasonal conditions were not quite satisfactory for agriculture during the year.
This affected paddy cultivation in tanks in Mysore and Hassan districts. The
failure of mungar rains affected the yield of dry crops in Mandya, Mysore and
Hassan districts. The unfavourable rainfall in the Shimoga district adversely
affected paddy, its main crop. The low rain-fall of the north-east monsoon
affected the yield of cotton in the Chitaldrug district and of ragi in the Kolar
district. There was slight scarcity of fodder and water. While the prices of
ragi and paddy were satisfactory and the price of gur rose considerably, the
plantation crops—coffee, cardamom and areca—fetched very low prices and,
the economic condition of estates and gardens deteriorated seriously.

In BarODA, the monsoon broke exceptionally early in the first week in June.
The rainfall from then to the end of July was heavy. This was followed by a-
dry August (apart from some useful rain in Mehsana) and a very dry Septem-
ber, particularly in the Baroda district. The situation was in part saved by
some rain in early October. The Amreli district was the worst hit, in parti-
cular Amreli, Dhari and Khambha talukas and a certain area in Mehsuna fared.
none too well. The heavy early rain led to a poor stand. Paddy in all dis-
tricts was badly damaged, unless protected, while groundnut and bajra (Penni--
setum  typhoideum) suffered, in particular in the Northern Circle. Cotton,.
however, in both the southern districts due to good rainfall in October followed
by mild winter yielded above the average. In Mehsana the yield was about the:
same as in 1937-38. In Amreli it was much below average. The character
of the season had a serious effect on many of the field experiments, in particular
at Amreli and Jagudan farms and in a number of village demonstration plots,.
specially those associated with paddy. The comparative tests in progress
failed to give conclusive results.

In TRAVANCORE, weather conditions during the year under report were
erratic. The total precipitation at most of the stations was more than that of
the previous year. But it was considerably less than the normal. Both the:
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south-west monsoon and the north-east monsoon were late and scanty in South
Travancore. Consequently the paddy crop was affected adversely. The
spell of hot weather was unduly long in North Travancore. Coconut and areca
nut palms suffered badly. In some places, many areca palms were killed by
the long drought. In Central Travancore, excepting in the Shencottah taluka,
rainfall was copious. The seasonal conditions, on the whole, were unfavour-
able to paddy, arecanut and coconut.

In CocHiv, the south-west monsoon commenced in time with normal vigour
but towards the close of the period the rainfall was scanty. Viruppa paddy
of long-duration- type therefore suffered from severe drought. The north-east
monsoon was much below the average throughout the state and caused
damage to the second crop. The Talapilly and Chittur talukas and certain
areas in the Trichur taluka suffered the most. The eastern wind commenced
in time. The south-west monsoon commenced with a fall of 4-8 in. of rain
ina day. The paddy crop was uniformly good in most of the areas, but the
harvest of all short-duration types of paddy had to be harvested in heavy
rains with the consequent loss of both grain and straw. Crops of the type
of bananas, root crops and vegetables fared well.

2. Economic conditions

The depression in the price of agricultural prices which started in the latter
part of 1937 continued during most months of the year. In 1938-39 there was
only one period when this downward trend in commodity prices was arrested
and slightly reversed. This was in June 1938 when conditions in America
appeared to have taken a turn for the better. The upward swing lasted only
for a few months as the European political crisis, which gathered force in Sep-
tember, arrested this incipient recovery. As a result, the prices of many com-
qoditieg resumed their downward march. Prices of many of India’s staple
articles continued on a low level after the sharp fall in the latter part of 1937-38.

Prices of raw cotton moved within a narrow range in the year under review
as compared with the rapid downward trend in the previous year. The average*
level of prices was, however, lower in 1938-39 than in 1937-38, and the trend,
apart from temporary fluctuations, was generally downwards. The statistical
position of Indian cotton was comparatively favourable as the crop was rela-
tively short and less than the estimated consumption. The carry-over from
the preceding year was, however, large and this, added to the world causes,
depressed the prices of Indian cotton during the year. The level reached was
the lowest for many years past. The quotation for M. G. F. G. Broach per
candy of 784 Ib. was Rs. 165 at Bombay at the end of March 1938.

Raw jute had a remarkable recovery and prices at the end of March 1939
had attained to heights untouched for many years past. The main causes of
this great improvement were, firstly, the Bengal Government Ordinance promul-
gated in September 1938, restricting the hours of work in the jute miii in-
dustry, followed by the conclusion of the agreement in January 1939, by which
the mills agreed voluntarily to restrict working hours and regulate production.
These developments materially improved the prospects of the mill industry
and naturally meant more favourable conditions for the raw jute trade.
Coupled with this was the expected increase in the demand for jute manufac-
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tures, especially for sandbggs from the United Kingdom and from other
countries for war preparations. This improved demand for Indian jute manu-
factures was naturally passed on to raw jute. The other important cause of
the remarkable rise in raw jute prices was the short crop in the 1938-39 season.
In the last three months of 1938-39 prices of raw jute rose rapidly, the quota-
tion at the end of March being Rs. 46. This level had not been reached in the
last eight or nine years.

A Jute Enquiry Committee was appointed in 1939 to consider, among
other things, the possibility of introducing compulsory restriction of jute grow-
ing and the cognate question of a minimum price for raw jute.

Prices of oil-seeds on the whole declined very considerably during the year.
By the end of 1938, prices in the case of many oil-seeds had reached levels which
were hardly remunerative to the producers. The best that could be said about
the prospects of the oil-seeds markets was that supplies did not exceed the
demand. Supplies of most oil-seeds were plentiful during the year and
consumption was adversely affected by political and economic conditions.
Conditions in the groundnut markets were decidedly depressed during the
year. The two main causes were the general recession in the world’s oil-seeds
markets and the bumper groundnut crop in India which came into the
market in 1938. Exports of groundnuts during 1938-39 amounted to 835,000
tons as compared with 619,000 tons in the previous year or an increase of
35 per cent. Exports of linseed from India during the year amounted to
318,000 tons as compared with 227,000 tons in 1937-38 or an increase of
91,000 tons. Throughout the year India was a seller of linseed at competitive
rates. The exports of Indian linseed were helped by the comparatively short
supplies from the Argentine.

An important development in India regarding wheat was the reintroduc-
tion of the protective duty on imports of wheat from December 1938. The
duty was first levied in 1931 and was then continued at varying rates
for several years. It was not reimposed in 1937-38 because in that yar Indfa
was in the position of a wheat exporting country rather than an importing one.
In the first half of the year India exported considerable quantities of wheat,
but the record world crop of 1938 which came into the market from September
onwards changed the whole situation and, instead of exporting, India began to
itnport wheat as from October. The imports continued even after the imposi-
tion of the duty and the total imports in the year under review, almost the
whole of which came after October, amounted to 159,000 tons as compared
with 22,000 tons in the preceding year.

Most of the rice imports come from Burma which generally has a large ex-
portable surplus. India imported 1,281,000 tons of rice from Burma valued
at Rs. 11,36 lakhs, as compared with 1,198,000 tons valued at Rs. 10,98 lakhs
in the preceding year. The increase in imports was due to the heavy receipts
of rice from Burma in the last three months of the financial year 1938-39, i.e.
from January to March 1939. Imports during the first nine months of the
year, i.e. till the end of December 1938 were 151,000 tons less than in the
corresponding period of the preceding year. In other words, imports into
India from Burma in the first quarter of 1939 exceeded those iu the same
quarter of 1938 by 234,000 tons, amounting to the large figure of 525,000 tons.
The main cause of these heavy imports after the close of 1938 was the unusually
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short crop in India. Prices of rice have been remarkably steady during the last
three years.

Imports of manufactured tobacco showed a slight decline in quantity from
§-6 million 1b. in 1937-38 to 6-4 million lb. in 1938-39; but due to smaller
receipts from Burma of cheaper materials, rose in value from Rs. 45 lakhs to
Rs. 58 lakhs. Imports from the United States of America totalled 3-3 million
Ib. valued at Rs. 46 lakhs in the year under review and those from the United
Kingdom, representing mainly the re-exports of American leaf tobacco, to
about 1 million 1b. valued at Rs. 9 lakhs. Imports of foreign cigarettes ad-
vanced from 993,000 1b. valued at Rs. 34 lakhs in the preceding year to
1,218,000 1b. valued at Rs. 40 lakhs in 1938-39. As usual, the United King-
dom was the largest supplier and her share amounted to 1,167,000 lb. or 96

per cent.

3. Imperial Council of Agricultural Research

With effect from 15th January 1939 the Secretariat of the Council ceased to
be a Department of the Government of India, connection therewith is now
maintained through the Department of Education, Health and Lands. The
designations of the Agricultural Expert and Animal Husbandry Expert were
changed to Agricultural Commissioner with the Government of India and
Animal Husbandry Commissioner with the Government of India, respectively.

The Advisory Board and the Governing Body of the Council met once
during the year. The Annual General Meeting of the Council was held in Nov-
ember 1938, when the annual reports on the working of the Council and on the
accounts of the Council for 1937-38 were adopted. The usual standing com-
mittees and the ad hoc committees met to discuss the progress of research in
different crops and animal husbandry schemes, and to make plans for further
investigations. The number of new schemes approved by the Governing
Body was, 15 and the total funds allotted for research at the end of 1938-39
was Rs. 93,84,500. A complete list of schemes financed by the Council is
given in Appendix XVL

An outstanding event of the year was the third meeting of the Animal
Husbandry Wing of the Board of Agriculture and Animal Husbandry which
was held in New Delhi in February 1939. The Conference was opened by the
Hon’ble Kunwar Sir Jagdish Prasad, K.C.8.I.,, C.LE., 0.B.E., late Member
of His Excellency the Viceroy’s Executive Council, in charge of the Depart-
ment of Education, Health and Lands, and was attended by a large number of
official and non-official representatives of different provinces. Mr M. Crawford,
Deputy Director of Agriculture, Ceylon, attended the meeting on special invita-
tion. The discussion embraced several important matters, such as animal
diseases, mixed farming, fodder and grazing, animal nutrition and dairying.
The full report of the meeting has been published separately by the Council.

Among other activities of the Council may be mentioned an enquiry into
the agricultural and veterinary needs of Coorg with a view to developing the
resources of this small but important tract. Mr A. K. Yegnanarayana Aiyar,
retired Director of Agriculture, Mysore, was entrusted with the task. The
enquiry lasted for about six months. Mr Aiyar’s report was considered by the
Council and steps are being taken to translate some of the recommendations

into practice.
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An enquiry was undertaken into the possibilities of extending the cultiva-
-tion of cinchona in India and Mr Wilson, Depaty Director of Agriculture, Madras,
was deputed for the purpose. The report has since been written and a
scheme to implement the recommendations made in the report is under consi-
deration.

The Council arranged to obtain seeds of pyrethrum through the Director
of the Plant Pathological Laboratory, Harpenden, England. Experiments
were laid out in various areas to find out whether its cultivation was an econo-
mic possibility. Reports received indicate that it can grow successfully in
certain hilly tracts at elevations of 4,000 to 7,000 ft. Fresh consignments of
seed were obtained from Dalmatia (Yugoslavia), for further experiments
in centres where it had already grown successfully.

Among schemes financed by the Council those on rice occupy an important
place. The schemes relating to the United Provinces, the Central Provinces
and Berar and Assam were renewed for further periods. A scheme for rice
research in Kashmir was approved as a part of the coordinated group of
schemes.

Methods of controlling wheat rust (based on the work of Dr K. C. Mehta)
were under consideration.

A special sub-committee of the Board examined the question of the presenta-
tion of horticultural data in field experiments and prepared standard forms
to be adopted by horticultural stations. A cooperative experiment on the
behaviour of certain well-known citrus fruit stocks under different climatic
conditions has been undertaken and the provinces selected for this trial are
the Punjab, the Central Provinces and Berar, Assam and Orissa.

The Council contributed towards an expedition organized by the Imperial
Agricultural Bureaux to South and Central America to collect species of Sola-
num. The expedition has since returned and the material collected has been
received. Necessary additional equipment for receiving and handling the
material are being provided in the Potato Research Station, Simla.

The Council sanctioned the deputation of an Indian worker to America to
study tobacco cultivation and processing in that country. Mr C. V. 8. Chetty,
who was selected, has since returned. Two more officers from Bombay and
Bihar have been appointed for similar training and as a preliminary step ac-
cginpanied Mr Chetty in his tours in India.

Research on medicinal plants has resulted in the discovery of 700 poisonous
plants. The botanical, chemical and pharmacological aspects of these plants,
which have been investigated with the help of the Indian Research Fund Asso-
.ciation and the School of Tropical Medicine, will be described in a book shortly
to be published.

The examination of the old locust data was completed during the year.
Much of the time was devoted to a study of the correlation of the meteorological
and locust data for the past locust cycles. Much attention was also devoted
to the compiling and studying of the data collected in the course of the locust
research work carried out since 1931, preliminary to writing up a consolidated
account of the results obtained.

The Statistical Section continued its main activities of scrutinizing the
technical programmes and progress reports of the schemes sanctioned by the
Couneil.
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The need for evolving a system of description of crop-plant characters by
which workers in different parts of the country could compare their varieties
was felt and the Advisory Board appointed two committees, one on cotton and
the other on rice, to prepare schedules for this purpose. The reports prepared
by these two committees were published by the Council in the Indian Journal
of Agricultural Science. This new method has much to commend itself and
has received universal approbation. It is proposed to pursue it in the case of
wheat and other crops.

Another important feature of the year was the Conference of Ministers on
Agricultural Marketing opened by H. E. the Viceroy in New Delhi on 29th
November 1938. The main object of the conference was to review the work
carried out so far by the Marketing Branch and to lay down future lines of work.
As a result of recommendations made by this conference, the Central Merketing
Staff is considering the scope of central legislation for controlling commodity
exchanges dealing in futures with a view to the elimination of satfa (gambling)
transactions. Among other activities of the Marketing Branch, mention may
be made of the arrangements made for the daily broadcast from Delhi of ‘ ready’
and  futures ’ prices in Hapur market for a number of cereals, pulses and oil-
seeds. In addition, a weekly market report in English and Hindustani is
broadcast every Saturday and issued to over 100 newspapers. This includes
a summary of the position in markets abroad as received from the Indian Trade
Commissioner in London. Attempts were made to maintain closer relations
between marketing staffs and the commercial $hranches of the railways, and
as a result of discussion with the local marketing staffs, several railways have
allowed more than 100 concessional rates on about 30 different commodities.
The Standards of Weight Act was passed in 1939 for standardizing the weights
on an All-India basis. The number of grading stations is rapidly increasing.
The results show that there is, in fact, a good demand among consumers for
reliable high-grade produce for which producers can secure a substantial pre-
mium. In some cases the products were sold for 50 per cent more than similar
ungraded produce and the average increase ranged from 5 per cent in the case
of eggs to 9 per cent for fruit and 12 per cent for ghee. The Central Marketing
Staff circulated a model bill for the regulation of markets and before the end
of March 1939 an Act for that purpose had been passed in the Punjab. Bills
suitable for local conditions were prepared or introduced in the United Provinces,
Bihar and Bengal and were under preparation in Sind, North-West Frontier
Province, Mysore and Travancore. The Bombay Act was being amended to
include produce other than cotton, and in Madras the Commercial Crops Markets
Act was extended to tobacco in Guntur district and groundnuts in South Arcot.
The Railway Board, in collaboration with the Imperial Council of Agricultural
Research and the Defence Department, introduced an experimental railway
refrigerated van and the Agricultural Marketing Adviser carried out test runs
of the van with fruits and vegetables. The prices obtained for the produce
showed possibilities inherent in this form of transport.

A steady uniform improvement was maintained in respect of the various
animal husbandry schemes operating under the auspices of the Council. The
research and developmental problems include, inter alia, the improvement of
goats, sheep and poultry, and investigations are also being carried out at various
centres into & number of animal nutrition problems peculiar to this country.
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In regard to poultry, the fact that under the present circumstances in India
research into the diseases was more important than poultry breeding, has lead
to the submission of a number of schemes by various provinces for the appoint-
ment of an additional officer in each province and constituent state for research
into the diseases of poultry. The establishment of such an organization all
over the country will materially benefit the industry and it will also be pos-
gible to take full advantage of the specialist officer appointed for research on
poultry diseases at the Imperial Veterinary Research Institute, Izatnagar.

The importance of detailed investigation into the efficacy of indigenous
drugs and their possible utilization on a much larger scale has, of late, attracted
considerable attention. The question has, therefore, been under considera-
tion for some time past and a Madras scheme for research into the indigenous
drugs of India with special reference to their toxicology was sanctioned in
December 1937. The programme of work provides for: (1) a scientific study
of indigenous drugs of reputed efficiency and poisonous plants and, in the case
of those likely to prove of therapeutic use in veterinary practice, assessment of
their value and standardization of the dose for large animals ; and (2) examina-
tion of the pharmacopocial drugs and their allied species growing in India which
are used in veterinary practice, in order to ascertain the possibility of employ-
ing them in place of imported drugs.

Another scheme relates to the investigation into the efficacy or otherwise
of the indigenous system of treatment of cattle in this country. An officer
has been appointed for this purpose and his report is awaited.

The economic and scientific importance of rinderpest, which is known to
be responsible for 60 per cent of the total annual mortality of cattle from
contagious disease in India, has been appreciated fully in recent years. With
‘the object of testing the efficacy of the new goat-virus method of vaccination
against this disease, a scheme was sanctioned by the Council in 1934 which
terminated in March 1938. Apart from the large amount of valuable scientiic
.data collected as a result of this scheme, it was possible to carry out mass in-
oculation of cattle in certain areas in the Central Provinces and altogether in

* three years as many as 382,621 animals were inoculated with very satisfactory
results. The immunity in these animals is expected to last at least for four to
five years. Another great advantage is that this method of vaccination is
sow popular among the local people and cattle dealers and has considerably
facilitated the working of the Cattle Diseases Act in the Central Provinces.

The research on warble flies which are responsible for great damage to
hides and skins of cattle and goats, has disclosed that the North-West Frontier
Province and the Punjab are the most heavily infested provinces, while the pest
is fairly common in the United Provinces and has also been noticed in the hilly
tracts of Bengal. Areas with little or no rainfall after the winter months seem
to be well suited for the safe completion of the parasite’s life-cycle. An attempt
is now being made to draw up a calendar showing the seasonal occurrence
of this pest in different localities in India.

Appreciable progress has been made in some provinces in the formation of
milk-recording societies with a view to assisting the development of the high
milk-yielding strains of the more important Indian breeds of cattle. The scheme
is in progress in the Punjab, Bombay, the United Provinces and Madras.
The Sind Government are also shortly expected to participate in the scheme,
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As a preliminary step in the establishment of herd books for seven breeds:
of milch cattle of all-India importance, steps have been taken by the Councik-
to define their breed characteristics and an important publication, which should
be of considerable interest to cattle breeders in this country, entitled Defini-
tion of Characteristics of Seven Breeds of Cattle of All-India Importance, Miscel-
laneous Bulletin No. 27, has been issued. Another important publication
which merits special mention is Mailk Records of Cattle in Approved Dairy
Farms in India, Miscellaneous Bulletin No. 18. It contains records of lactations-
completed during 1936-37 by milk stock in dairy farms in India. This is the first
publication of its kind and contains information regarding the milking poten-
tialities of a number of breeds of Indian cattle and buffaloes. This series is
being continued and the compilation of the second instalment comprising re-
cords for 1937-38 is now in hand.

The Council awarded two scholarships for training overseas in animak
genetics, and tuberculosis and Johne’s disease in animals. The selected candi~
dates are now undergoing training in the United Kingdom.



ECONOMIC WORK ON CROPS*

HE ascertained area under improved varieties of crops in British India-

in 1938-39 was 2381 million acres as compared with 22:05 million acres in'
1937-38. These figures by no means represent the whole extent to which
improved strains have replaced old varieties as it is difficult to gauge the full
extent of the natural spread of improved varieties.f Tables I and II show the-
position so far as it can be ascertained.

* The assistance of the following officers in tho preparation of this chapter is gratefully
acknowledged :—

(1) Mr C. R. Srinivasan, Paddy Specialist, Agncultural Re-
gearch Institute, Coimbatore .

(2) Dr B. P. Pal, M.A., Ph.D. (Cantab. ), FLS Imperml
Economic Botumst Imperial Agrloultural Research
Institute, Now Delhi .

(3) Mr D. N. Mahta, B.A. (Oxon.), Secmtary, Indmn Central

Rice.

Wheat and Potatoes.

Cotton Committec, Bombay Cotton.
(4) Rao Bahadur T. 8. Venkatraman, C.I. }1. L A S., Govorn-
ment Sugarcane Expert, Coimbatore . Sugarcane.
(5) Mr C. R. Nodder, M.A. (Cantab.), Late Sccretary, Indum
Central Jute Committee, Calcutta Jute.
(6) Khan Sahib Ali Mohammad, M.Sc. (Agri.), Bot&mst for
Qilseeds, Punjab Agricultural College, Lyallpur Oil-seeds.
(7) Mr P. H. Carpenter, F.I.C., Dircctor, Scientific Depart-
ment, Indian Tea Assocm.tlon, Cinnamara, Assam . Tea.
(8) Mr M. J. Simon, Secreta.ry. Indian Coffee Cess Committee,
Bangalore Coffee.
(9) Dr G. S. Cheema, D. Sc LA. S Hortlcultunst to Govetn-
ment, Bombay Provmco, Poona Fruits.
(10) Professor L. 8. 8. Kumar, M.Sc., A.R.C.8.I,, D L C Eco-
nomic Botanist to the Government of Bombn.y, Poona. Fodder Crops® and’
Qrasses.

‘11) Mr B. S. Sawhney, B.A. (Cantab.), Botanist for Mn]lets
Botanical Sub-station, Sirsa, Punjab . . . Millets, Beans and
Pulses.
(12) Rao Sahib Ram Dhan Singh, Cercal Specmlmt Pun]ab

Agricultural College, Lyallpur . . Other Cereals.

The present method of calculating roturns on the natural spread, i.e. the area under

soed distributed by ryots from provious crop for which scod was made available by the-

ricultural Departments is far from satisfactory and needs considerable improvement. -

The data supplied are useful, however, in giving a rough indication of the extent of expan-
sion of area under improved crops.

(13 )
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TasLE 1

Areas under improved crops in India during 1938-39 (in acres) as far as information ie

available
Province or State Rice Wheat Cotton | Sugarcane| Jute
BriTisH INDIA

‘Madras . . 1,704,399 51 627,334 54,516

Bombay 65,419 314,217 990,604 44,741 ..
“Bengal 603,984 4,386 216 252,374 | 1,671,534
United Provinces . . 312,485 | 647,873 29,904 | 985,069 516
Punjab . . 237,800 | 4,922,900 | 2,510,800 227,000 |-

‘Bihar . . . 42,698 79,083 .. 410,525

:C. P. & Berar 781,040 [ 606,319 | 300,380 17,902 ..
Assam . . . 51,199 .. .. 15,449 14,884
‘N..-W.F.P.. . . . 439,025 5,054 46,237 ..
+Orissa . 22,323 293 235 33,500 424
Sind 540,876 781,396 | 1,690,044 5,614 690
Baluchistan . . 213 7,455 1,280 2
+Coorg - . . 35

Total for British I ndia 4,362,471 | 7,802,998 | 6,155,851 | 2,092,929 | 1,588,048

Brovince or State

Millets Gram Potatoes Ground- Other

nut crops
BrITISH INDIA

Madras . . 244,035 .. 14,592 35,011 9,258
iBombay . . . 102,605 75 2,310 53,212 88,493
Bengal . . . 727 2,268 4,395 2,941 48,625
\United Provinces . 8,650 68,5677 367 6,184 159,586
‘Punjab 41,200 103,500 15,200 29,300 49,800
Bihar . . 8,986 .. 1,151 10,626
.C. P. & Berar .. 184,236 280,267
Assam . . M 12,497 .. e
‘N.-W.F.P.. . - . .. 2.816 1 5,680
+Orissa . . 45 350 3,550 5,550 13,761
Sind . . . 23 14,652 28 . 175,789
Baluchistan . 174 .. .. .. 16
‘Coorg . 2 1

Total for British India .

403,459 198,408 55,767 | 317,587 841,901
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TaBLR [—concld.
Province or State Rice Wheat Cotton |Sugarcane| Jute
INDIAN STATES
Hyderabad . 6,613 4,463 188,098 15,263 .
Mysore 95,457 14 30,042 5,407 .
Baroda 8,792 14,376 105,749 756 .
Travancore . 218 f ..
Cochin 534 10,000 3568
Bhopal 23 75,827 288 6,815 ..
Kashmir* 1,995 541 10 13 .
Total for Indian States . 113,632 95,220 343,184 28,602
Grand Total for British India | 4,476,103 | 7,898,218 | 6,499,035 | 2,121,631 | 1,688,048
and Indian States.
Province or State Millets Gram Potatoes Gr::;\d- 2::;:
INDIAN STATES
Hyderabad . . . 3,050 198,961 587
Mysore . 205,249 301 424 47,936 20,377
Baroda 3,341 196 .
Travancore . .
Cochin . . . %5 240
Bhopal 4,078 3,705 1,880
Kashmir* 1,598
Total for Indian States . . 211,640 4,379 424 250,873 24,682
Grand Total for British India 615,099 202,787 56,181 568,460 866,583
and Indian States.

* Dopartmental seed 4, 160°25 acres under Tilferent orops. Natural spread not known,
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TaBLE V
Comparative figures of imports of rice and pulses into India from Burma during
the past three decades
(In thousand tons)
Period Rice in husk [ i not Pul Gram
in husk ulses
Pre-war average . . . 214 383 19 5
‘War average . . . . 168 806 19 1
Post-war average . . . 93 709 46 15
1936-37 . . . . . 87 15-34 82 30
1937-38 . . . . . 59 1,267 39 (]
1938-39 . . . . . 96 1,475 60 10

It will be seen that imports of rice in the husk declined considerably after
the war, while imports of rice not in the husk and pulses in the past few years
have doubled, when compared to the war and post-war averages.

During the year, there was a slight improvement in the export of rice,
chiefly destined to Ceylon, Arabia and African territories having a large Indian
population. Table VI below shows the direction of the export trade for the
three years ending 1939.

TaBLE VI

Ezxport of rice to foreign countries
(In thousand tons)

Countries 1936-37 1937-38 1938-39
United Kingdom . . . . . . 8 6 6
Rest of Europe . . . . . . 10 7 4
«Ceylon . . . . . . . . 84 91 105 )
Rest of Asia . . . . . . . 69 62 81
Union of South Africa . . . . . 23 23 25
East Africa . . . . . . . 6 (] (]
\Other countries . . . . . . 30 t32 55

Rice is not a commercial crop of India, nearly 60 per cent of it being retained
by the growers themselves for consumption, and the remaining 40 per cent
alone finding its way into the wholesale markets. Price movements in India
are very largely affected by the price changes in Burma. A general increase
in price prevailed till October, reaching Rs. 4-4 per maund. Thereafter it
declined to Rs. 3-12 in January 1939. In the last two months of the year, the
price was more or less steady at about Rs. 4.
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The IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH continued to finance-
a group of coordinated schemes of research in rice to ensure more adequate-
attention to this important crop covering 72 million acres and to secure a better-
inter-change of information and material between the workers in the different
provinces. The question of the reconstitution of the Standing Rice Committee-
for a further period of two years was considered and recommended. During
its sittings, progress reports of the schemes from states and provinces were
scrutinized and recommended by the appropriate sub-committees. Schemes
relating to the United Provinces, the Central Provinces and Assam were extend-
ed for further periods. A new scheme for rice research in Kashmir was approved:
and the sanction of funds is awaited.

The total area and production under rice in the different provinces and:
states in India compared with the preceding five year average are set forth in
Tables VII and VIII. It will be seen that the major rice provinces, barring the-
United and the Central Provinces, have recorded during the year a decrease-
both in acreage and out-turn as compared to the five-year average. The acre-
yields in almost all the provinces as compared to the previous year are also-
low.

TasLe VII
Area of rice in each province
Area in acres Increase (+) or-
Percentage (thousands) decrease (—) in.
of the area the current
Provinces and States to the total year over the
area under Average of average of
rice 1938-39 preceding preceding
5 years b years
Bengal . . . . 28-7 21,074 21,455 124
Madras . . . . 14:5 9,943 10,796 —7'9
Bihar . . . . 13-2 9,580 9,868 —2-9
Central Provinces (a) . . 98 7,824 7,308 +171
United Provinces (b) . . 89 7,621 6,413 +18-8
+Orissa ... 68 5,138 5,163 —05
Assam . . . . 6-8 5,034 4,967 +13
Bombay (¢) . . . 33 2,339 2,410 —29
Sind (d) . . . . 15 1,193 1,139 +4-7
Hyderabad . . . 1-5 884 1,137 —22:3
Baroda . . . . 0-3 197 213 —T15
Mysore . . . . 1-0 732 738 —0-8
Bhopal . . . . .. 31 25 +24
Coorg . . . . e 84 84 nil.
ToraL . 100-0 72,674 71,716 +1-2

(a) Includes Eastern Agency States formerly Central Provinces.
(b) Includes figures for Rampur State.

(c) Includes Indian States.

(d) Includes Khairpur State.
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TasrLe VIII
Yield of rice in each province
Yield in tons Increase (+) or|  Average yield
(thousands) decrease (—) per acre in Ib.
during 1938-39 -
Provinces and States over
Average of| average of
1038-39 | preceding | preceding 1938-39 | 1937-38
5 years b years

Bengal . . . . 7,667 8,666 —12 771 911
Madras . . . . 4,057 5,047 —19-6 914 1,071
Bihar . . . . 2,654 3,104 —14-5 621 704
Central Provinces (a) . 2,263 2,091 +8-2 648 589
United Provinces (b) . 1,982 1,782 +11-2 583 641
Orissa . . . . 1,408 1,448 —2-9 613 697
Assam . . . . 1,587 1,620 —2-0 706 778
Bombay (¢) . . . 949 1,048 —04 909 987
Sind (d) . . . 484 438 +10-5 909 973
Hyderabad . . . 321 353 —9-1 813 857
Mysore . . . . 201 220 —86 613 700
Baroda . . . . 40 55 —27-3 455 436
Bhoaal . . . . 10 8 + 260 723 695
Coorg . . . . 56 54 +3-7 1,493 1,449
ToTAL . 23,557 25,934 —9-1 728 826

(a) Includes Eastern Agency States, formerly Central Provinces.
(b) Includes figures for the Rampur State.

(¢) Includes small Indian States.

(d) Includes Khairpur State.

Research in all the provinces is therefore primarily directed towards the
;proklem of increasing the out-turn per acre, by breeding high-yielding varieties
.and improving the manurial and agricultural practices.

The recommendation of the Royal Commission on Agriculture to accelerate
the programme of breeding and the spread of improved strains of rice has been
receiving the attention of the Provincial Departments of Agriculture. A large
number of strains of merit suitable to varied conditions of cultivation and
.climate are already in distribution. It is reported that in many areas the
spread of the strains is so rapid that it is difficult to trace their course, making
it difficult to estimate the area under them.
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A brief summary of the work in the different provinces is given below.

The improvement of the varieties of rice grown in BENGAL is in charge
«f the Economic Botanist and is carried on at the four main research stations
.at Dacca, Barisal, Chinsura and Bankura. At the Dacca farm, research on
the high-land aus (autumn) and transplanted and broadcasted aman (winter)
paddy was continued. Nine-hundred and twenty-five pure lines in aus
varieties were under study to evolve an early high-yielding aus paddy. Six-
hundred and ninety-three cultures of medium deep-water paddies were studied
and classified into two groups, one to withstand 3-4 ft. depth and the other to
withstand 7-8 ft. depth of water.

The study on the effect of dusting rice plants with larvicides was continued
for another season and confirms the findings of the previous year, that dusting
the rice crop with Paris green does positively reduce the yield of grain and
straw. In a factorial experiment, on five dates of planting, six ages of seed-
lings and three different number of seedlings per hole, it was observed that
the yield deteriorates with successive dates of planting and that there was not
significant difference between the different ages of seedlings. But there was,
however, a necessity to increase the number of seedlings per hole with later
plantings. In another experiment with different spacings and three varieties,
early and closer plantings, irrespective of the varieties, contributed to higher
yields. At Chinsura, the results of a complex experiment for the fifth year
showed that the first planting (16th July) gave the highest yield. The experi-
ment on ages of seedlings and dates of planting showed that higher yields were
obtained in the first planting irrespective of the age of seedlings. Pure-line
cultures, numbering 1690 and 952, were cstablished at Chinsura and Bankura
respectively. Nona Ramsail alone maintained its merit in Situation II. In
the other situation, the best of the previous year did not come up to expecta-
tion.

The rice improvement work in MADRAS is carried out at Coimbgtore, the

chief centre of research, and at sub-stations at Aduturai for the Cauvery delta ;
Maruteru for the deltas of Godavary and Kistna, and at Pattambi for the West
Coast districts. Testing stations, two in number, were recently opened to
mcet the needs of two minor irrigation systems, viz. the Bennar and the Tam-
parabarani.
. During the year, three strains (Ptb 11—Halliga, Adt 18—Vellaikuruvai
and Adt 19—Sarapalli, yielding 30, 12:5 and 19 per cent respectively over the
corresponding ryots’ bulk) were released for distribution. Prior to release,
cultures 5109 in Arupathamkodai, 1303 in Chitteni of Malabar and 3156 in
Atragada of Godavary district underwent extensive trials in the districts. At
all the rice research stations, a large number of cultures were in various stages
of experimentation.

Among hybrid strains, performances of 10905 and 10783, isolated from a
cross between Co 3 and a variety of Burma with thick straw, continued to be
promising in low-lying areas subject to short period of submersion. Again,
hybrid strains 10998, 11348 and 11340, isolated for their resistance to blast
disease (Piricularia oryze), were found to be free from this disease even when
grown in the midst of the badly infested local varieties. At Aduturai, a hybrid
strain of Sirumani type for the kuruvai season (autumn) was evolved and is
awaiting release. Among the economic mutants isolated from X-ray, GEB 24,
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a dwarf pure-breeding type, profusely tillering, excels GEB 24 in the yield
of straw. However, it easily lodges under highly manured conditions.

As a result of heat-treatment of seed prior to sowing, a progeny of a plant
in GEB 24 was found to breed pure for large size of grain. It was identified
to be a tetraploid, breeding pure, probably due to the regular formation of
diploid gametes during meiosis, though the maximum quadrivalent formation
was up to nine. This plant can be economically utilized in inter-specific hy-
bridization with tetraploid wild species of rice. Thirty-six pure-breeding muta-
tions have been isolated for different morphological characters isolated from
progenies of X-rayed GEB 24 and Co 4. In addition, 16 lethal mutations
mostly chlorophyll deficiencies are carried over in heterozygous condition.

At Coimbatore, though seed graded as heavy yielded better than the light
groups, there was no difference in yield between the heavy groups and the un-
graded seed of commerce. In a spacing experiment, it was noticed that yields.
as high as a very closely planted crop in singles could be obtained even in fairly
wide spacing, provided the number of seedlings per hole is increased. In the
West Coast districts, broadcasting of rice with the first heavy summer showers
is definitely more profitable than transplanting after the break of the south-
west monsoon. Broadcasting later yields a still poorer crop. In a manurial
experiment at Coimbatore, application of superphosphate at planting time
with a basal dressing of green-manure, continued to record a significantly higher
yield compared to the same applied some time after planting, while at Maruteru
superphosphate has no effect on the rice crop irrespective of the time of applica-
tion. At Pattambi, though groundnut cake to supply 30 lb. nitrogen recorded
the highest yield, the application at 5,000 lb. of green-leaf per acre by itself
or in combination with sulphate of ammonia was economical. It is recorded
that the application of manures, particularly organic manures, contributed to
an increase in the thickness of the aleurone layer of the rice grain.

+ Improved strains evolved at Sabour, BiHAR not only yield 20 to 30 per
cent higher than the standard varieties, but also possess uon-lodging habit
with a greater adaptability to varying conditions of soil and climate of the
province. It was found that none of the leguminous catch crops tried (gram,*
peas and khesari, Lathyrus sativa) have any deleterious effect on the growth
of the subsequent paddy crop. Under Gaya conditions, application of equal
doses of both nitrogen (N) and phosphorous (P) in combination, at 60 lb. each
per acre, resulted in a net profit of Rs. 35 to 40, while green manuring with
dhaincha (Sesbania aculeata) gave a net profit of Rs. 15 to 20. Investigations
on inducing variation in blooming time during the day, altering the flowering
time during the period of growth and the possibility of growing rice in saline
areas were in progress.

Rice improvement work in the UNITED Provinces is carried out at the
two main stations, Nagina and Gorakhpur. At Nagina, the collection of
varieties was studied with a view to isolating types suitable to the different
parts of the province. Preliminary trials of new selections have shown the
probability of the spread of N 22, N 27, N 32, Ch 10, A 64 and T 136 in the
unirrigated areas where short-duration varieties are now grown. In the canal-
irrigated area, H 108 and T 29 should prove useful, while for the pig-infested
sub-montane areas, T 43 has been marked out. Progenies from crosses T 1
and T 12 and some of the early exotic varieties contain some useful materials
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for selecting types suitable for the different tracts of the province. Among
the F 9 generation of Sathi crosses, three hybrids gave better yields than the
Sathi parent under transplanted conditions, while under broadcast conditions,
none proved better than the parent.

Among agronomic experiments, the highest yields were recorded with the
application of sulphate of ammonia, castor-cake and powdered calcium cyana-
mide. Green-manuring with sanai of different ages again showed the superiority
of nine and seven weeks to five weeks growth. Molasses at 100 and 200 md.
per acre gave good response and there was no difference in applying it & month
or two before planting.

At Raipur in the CENTRAL ProVINCES, three high-yielding hybrid strains,
Budhiobako x Parewa 1, 9, and BhonduxParewa Nos. 22 and 116 were
isolated for areas where the menace from voluntary growth of wild rice in the
cultivated crop is a definite handicap.- The chief advantage of these hybrid
strains is that, as they are pigmented types, the wild paddy plants can be easily
spotted and rogued out in the vegetative growth period of the crop. Yield
trials with 550 varieties carried out during the past five years at Raipur, Wara-
seoni and Jubbulpore have proved the superiority of 17 selections. They are
being multiplied for distribution. A number of hybrid progenies were under
study to investigate the inheritance of aroma, habit, size of grain and endo-
sperm characters. Observations on the percentage of natural cross-pollination
in rice showed that under Raipur conditions it varied from 4 per cent within
two feet, to 0-2 per cent at a distance of 40 ft. These percentages were
found to double themselves in the southern direction. In sandy soils, the
application of 10 lb. of nitrogen as sulphate of ammonia and 10 lb. of
phosphoric acid as superphosphate was found to be most economical.

Of the three research stations in AssaM, Karimganj, Titabar and Habiganj
engaged in the improvement of rice, Habiganj alone is partly financed by the
Imperial Council of Agricultural Research. At Karimganj, 993 typ:s were
under study, and 63 types were under yield trials. A sali hybrid (S C 412-56)
maintained its merit for the second year. Two new types, A C 536-143, a
hybrid in aus and M 175-1 in Murali, have been recommended for distribution
to cultivators. Agronomic experiments on age of seedlings, number of seed-
lings and time of planting were in progress. Quicker and better germination
was obtained by soaking the seed paddy for twelve hours than for longer periods.

At Titabar, 215 types of aus and 694 sali were under observation. Yield
trials were conducted with twelve in the former and 61 in the latter group of
varieties. One promising hybrid (S C 308-374) was recommended for trial
in the cultivators’ lands. A manurial experiment in aus, with four treatments,
viz. 0-100-200-300 md. of cowdung per acre was conducted in 1936-37. The
plots were left unmanured to assess the residual effect of the original applica-
tion. The result of the second year confirmed that of the first, showing that
the application of 300 md. per acre alone had a significant residual effect.

Research on aman (deep-water) paddies and boro (spring rice) was con-
centrated at Habiganj. Three high-yielding strains, Habj Nos. 1, 2, 3 in aman
and Habj 1, 2, 3 in boro were released for distribution. Experiments on
varietal response to submergence and effect of age on submergence were con-
tinued. The height and vigour of plants during the pre-flood period are not
always correlated with flood-resistance. It has been observed that deep-water
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paddies remain in a state of unstable equilibrium during floods. Rice plants,
while growing in deep-water conditions, remain at heights of 20-30 inches above-
water-level. When there is an abrupt rise of water, this equilibrium is upset
and plants try to restore it by further growth. Thus, after each abrupt rise
of water, an accelerated rate of growth is recorded. With regard to the ability
to withstand submergence for varying periods, the age of the plants after
planting counts for more than the varieties in the aman group. Two-weeks-
old plants suffer most and can hardly stand submersion even for four days.
With the increasc in the age to four to eight weeks, the plants stand a com-
paratively longer period of submersion. Plants of six to eight weeks stand.
submersion up to twelve days. The following important findings were the out-
come of cultural experiments conducted in boro for some years in Habiganj :
(i) the yield of boro is directly proportional to the amount of rainfall in.
February and March,
(i) the later the planting, the poorer the yield,
(iii) seedlings of shorter age are preferred during early planting and older
seedlings for late planting,
(iv) single seedlings planted close give higher yields in years of inadequate-
rainfall.

Improvement work in ORIssA is carried out at the main station at Cuttack
and at two other sub-stations at Berhampur (Ganjam) and Jeypore. The
selection of flood and salt-resistant varieties is being done under natural condi-
tions in the Kujang area, while the work on summer paddies and fine quality
aman paddies is carried out at Puri and Sambalpur respectively. A fine,
medium-duration selection named Utkal sona 812 was released for distribution.
Salt resistant variety No. 100 was found to yield well in highly saline areas.
With a view to evolving a variety which will be resistant to both salinity and.
floods alike, efforts are being made to cross Oryza coarectata (Nali), growing.
wild in estuaries, with the salt-resistant type 100. In the Berhampur area,
Bam, 1, 3, 5 and 9 recorded an increase of 13, 50, 34 and 39 per cent over the
respective locals. Experiments to evolve a drought-resistant type for the-
Ganjam area and on pre-treatment of seed before sowing to induce flood and
salt resistance are in progress. It is interesting to note that smoking of newly
harvested seeds successively for two or three days for a couple of hours egch
day induces them to germinate freely. Incidentally, it was also noted that.
even paddy grains of recently harvested winter varieties germinate after the-
husk is carefully removed in a wooden chakk:.

Research work on the improvement of the rice crop in BombaY is carried.
on at Karjat for Kolaba and Thana districts, at Mugad for the southern Maratha
country and at Kumpta and Ratnagiri for the rice crop of the Konkan. A
number of strains isolated in these rice stations are being tried in the districts.-

In MysoRrE hybrid strainsx18 and X 194 were released during the year for
cultivation. Results of the manurial experiments at Nagenahally, Irwin Canal
and Mattur Farms confirmed the need for green manure as a basal dressing
even when cattle manure or compost is applied.

In HYDERABAD the varieties grown were broadly classified into four groups
with reference to their duration. Himayatsagar No. 263 is getting to be popular"
in new villages. Nine promising strains underwent trials in all the district
farms before being released for distribution.
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In TRAVANCORE the selection made by the Economic Botanist at Nagercoil
continued to be popular and 12,479 lb. of seed were distributed. The results
of manurial experiment of various varieties of green leaves obtained from jungle
growth, avarai (Cassia auriculata) followed by konna (Cassia florida) have been
consistent, yielding higher than other leaves.

2. Wheat

The total arca under wheat was 35,291,000 acres in 1938-39 as against
35,640,000 acres in 1937-38. The estimated production of wheat in India
decreased from 10-8 million tons in 1937-38 to 9-9 million tons in the year under
report. There was a considerable fall in the overseas demand for Indian wheat
as shown by the decline from 460,000 tons valued at Rs. 4,62 lakhs in 1937-38
to 279,000 tons valued at Rs. 2,48 lakhs in 1938-39. TIn spite of the re-intro-
duction of the protective duty on imports of wheat into India from December
1938, the total imports of wheat during the year were reported to be 159,000
tons as against 22,000 tons in the preceding year.

Breeding

SiMLA. At the Wheat Breeding Station, work on the breeding of rust-resist-
ant wheats is being continued by the Imperial Economic Botanist with the
cooperation of Rai Bahadur Dr K. C. Mehta. The nine rust crosses selected
previously for intensive study regarding rust resistance were in the F, genera-
tion this year. Out of a total of 2,640 plants tested, 1,702 proved to be re-
sistant. Plants were selected for F; on the basis of rust resistance and other
desirable characters. The F, populations of seven crosses were tested for
reaction to a mixture of all the Indian physiologic races of Black Rust. Sus-
ceptibility proved completely dominant in all the crosses and this is in agree-
ment with last year’s observation. The cross involving rye as one of the
parents proved completely sterile.

Altogether 76 varieties of hill wheats and a large number of foreign and
Indian wheats were studied with the object of discovering strains suitable
for* breeding purposes. None of the hill wheats was found to be suitable for
breeding. Some of the wheats from Kenya have shown a promising degree of
resistance to black rust. These tests will be repeated to confirm this finding.
A study of the correlation between rust resistance and certain anatomical and
morphological characters in 16 varieties of varying degrees of resistance has
just been commenced.

DeLHI. Experiments were conducted at the Imperial Agricultural Research
Institute by the Botanical and Mycological Sections to test the reaction of a
large number of wheat varieties to loose smut and flag smut. Attempts are
being made by careful selection from inbred lines to eliminate the defect of
grain-shedding in the otherwise valuable wheats Pusa 114 and Pusa 120.
Nine varieties of Pusa wheats were grown absolutely without irrigation, with
& view to test the drought resistance of Pusa wheats. The study of the large
collection of Indian and foreign wheats was continued. Matecrial of wheats
from Afghanistan received from the German Expedition to that country was
also under study to digcover forms suitable for breeding purposes.
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Puss. From the F, generation of wheat crosses, a number of fully beard-
ed and early maturing hybrids showing resistance to rusts under field condi-
tions have been selected.

BoumBay. Promising selections from various crosses were studied and the
best strains selected for further test. In connection with the trials for resist-
ance to black rust, the F, of the cross Vernal x Khapli was continued. Khapli
76 was also crossed with Pusa 4 and other varieties.

Punsas. While Lyallpur continues to be the chief centre of botanical
research on wheat in the Punjab, the two wheat breeding substations at Rawal-
pindi and Gurgaon have begun to do much useful work. The cross C 409 is
considered to be a more profitable wheat for general cultivation, under Rawal-
pindi conditions, than any other wheat evolved hitherto. C 230, a new cross
tried under field conditions for the first time, has surpassed C 591 in yield,
though not in quality. It, however, suffers from the disadvantage of being
beardless. Two crosses, C 215 and C 217, have outyiclded the best wheats at
Rawalpindi and they have also given promising results under berani or mois-
ture shortage conditions at Gurdaspur and Jullundur.

It is expected that the work on milling and baking tests will be in full swing
in the coming year.

CENTRAL ProviNcEs AND BERrAr. The rust-resistant selections Nos. 76
and 267 and the hybrid No. 281 are now in a position to replace the standard
rust-resistant variety A 115. Other fixed hybrids Nos. 311 and 312 bred
from rust resistant parents gave encouraging results on the Government farms.
A large collection of foreign wheats is now available for combining their rust
resistance with the economic qualities of local varieties.

Unitep ProvinNcEs. Pure line cultures of the standard wheat varieties
were n.wintained. Plants from irradiated seeds of C 13 were studied and selec-
tions were made for further tests. A study of the interaction hetween irriga-
tion and varieties revealed positive irrigational effects.

BencAL.  Successful cultivation of this crop in the province seems to
depend to a large extent on the facilities for irrigation, except in cases where
the land has plenty of moisture and the soil able to retain it.

InpoRE. Selections made from the local Ekdania crop have fared better
than any of the introduced strains, though under irrigated conditions Punjab
C 591 has done well.

HyperaBap. Seclection of plants and intensive study of the characters
in a large number of strains was continued.

Varietal trials, seed multiplicution and distribution

The cooperative yield trials of the Pusa wheats in the UNITED PROVINCES
and the Punjab were continued. The results are being statistically analysed.

At the Imperial Agricultural Research Institute, NEw DL, five Pusa
wheats gave a yield of over 40 maunds per acre. The quality of the sceds was
also excellent as shown by the high bushel weights.

At the Botanical Substation, Pusa, further tests of seven Pusa wheats with
Cawnpore 13 and Punjab C 518 in randomized blocks with six replications
each, disclosed that Pusa 52 was the best yielder with Pusa 80-5 coming next.

In BomBay, the selection, B G J-1, which was tested in replicated yield
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trials with 808, 168 and local, stood second to 808. This improved strain is
considered to be suitable for parts of Nasik district. The standard strains
808, 168 and 224 were multiplied for maintenance of pure seed. Altogether
1,040 1b. of pure seed were distributed.

In the Punyas, C518 and C 591, having now become established as com-
mercial wheats of the province, are quickly replacing the hitherto popular
Punjab 8 A.

Four thousand and three hundred maunds of pure, smut-free seeds of
various commercial varieties were supplied to seed farms and grantee estates,
as a nucleus for further multiplication and distribution by them.

In the yield trials at Raya (UNiTED PROVINCES), the Pusa varieties 4, 111,
125, 165 and Punjab C 518 ranked high. At Cawnpore, Punjab C 518 and
Pusa 125 gave the highest yield.

In RAJPUTANA, in JoDHPUR, JATPUR and ALWAR states, where irrigation
is available, Punjab 8 A, and C 591 have given good results.

In SiND, some promising strains were compared with the local variety,
three of which gave definitely higher yields.

Physiological studies

Vernalization studies with s~veral crops were continued at the Imperial
Agricultural Research Institute, NEw DELHI, and good response has been found
in wheat and gram.

In the Unrrep Provixces, vernalized seeds on sowing displayed high
mortality.

Introduction of improved varieties of wheat

AJMER-MERWARA. Improved varieties of the following seeds were multi-
plied at the two farms maintained by the District Board and distributed to
cultivators and these replaced largely the poor-yielding varieties forgnerly
grown by them.

Pusa varieties : Pusa 4, 12 and 52.

* Punjab varieties : C 518, 591 and & A.

BaLucHISTAN. Pusa 114, C518 and C 591 were introduced.

Bomsay. Four hundred ninety seven thousand, five hundred and one
pouﬁds of improved wheat seed were distributed through the agency of register-
ed seed growers.

Unrten Provinces. The distribution of Letter seeds throngh seed stores
and societies was pushed on by the Cooperative Department. There were
14 central stores as against two of the previous year and the acreage under
improved wheat was 92,224 against 53,349 of the previous year.

Punsas. It is estimated that 50 per cent of the total area under wheat
consists of improved varieties in a high degree of purity, whereas most of the
remaining area is also under improved wheats but of lesser purity. During
the year under report, 2} million acres are believed to be covered by C 518
and C 591 alone.

Braar. The demand for Pusa 52 is increasing and it is finding favour with
growers because of its higher yield, bearded ears and resistance to drought
and disease.

B2
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CeNTRAL ProviNcEs AND Brrar. Considerable progress has been made
in this direction.

NorTH-WESTERN FRONTIER ProOvVINCE. The Agricultural Department
has achieved great success in this line. The improved wheats introduced
into the province yielded nearly 20 times the seed used by the growers for
sowing. Pusa 4, Federation, C 591, 8A and Bena have gained the confidence
of agriculturists.

Sivp.  The Department of Agriculture has organized a scheme for multi-
plication and distribution of pure seed of improved varieties of different crops
including wheat and the areas under such crops are extending rapidly.

Derur. Sceds of the following improved varieties of wheat have been
brought into use on a field-scale in the villages: Punjab 8A, 9D, C518 and
C 591.

3. Cotton

The area under cotton in India decrcased to 23,482,000 acres in 1938-39
from 25,746,000 acres in the previous year, the reduction heing recorded main-
ly in the provinces of Madras, Bombay, the Punjab and the Central Provinces
and Berar. The ascertained area under improved strains during the year was
5,663,000 acres or 21 per cent of the total, against 5,651.000 acres or 22 per
cent of the total in the preceding year. The total out-turn of lint was esti-
mated at 5,076,000 bales of 400 1h. each 1n 1938-39 against 5,722,000 hales in
1937-38, the average yield per acre being 87 and 90 lb. respectively. Un-
favourable weather conditions during the grow ing period were mainly responsible
for the reduced yields obtained in the cotton tracts of Madras, Sind, the (‘entral
Provinces and Berar and the United Provinces. The quantity of cotton pressed,
including unpressed (loose) cotton vonsumed in mills in India during the year
and the extra-factory consumption of cotton, taken at 450.000 bales, amount-
ed to 6,019,000 hales of 400 Ib. cach.

The cxports of Indian cotton during the scason totalled 3,367,000 bales
against 2,100,000 bales in 1937-38. The increase was due mainly to a marked
recovery in China’s demand for Indian cotton and to the larger off-take by
Japan than in the previous year. The exports to the United Kingdom amount-
ed to 402,000 hales during the year, against 362,000 bales in the prccedlnu
year.

The total consuraption of Indian cotton in mulls in India during the season
under report established a new record, being 3,121,000 bales of 400 1b. each
against 2,994,000 bales in 1937-38. The increase was largely in the provinces
of Madras and the United Provinces and to a less extent in the Central Pro-
vinces and Berar, the Punjab and Delhi. It is noteworthy that the consump-
tion in the Madras Province has steadily increased from 1933-34 and the
quantity consumed in 1938-39, viz. 471,000 bales—a record for the province—
was more than twice the figure of a decade ago.

The Bombay Cotton Forecast lmprovement Scheme, sanctioned by the
Committee in 1934 for a period of five and a half years, terminated during the
year and the final report on it was published for general information. The
sources of discrepancies in the three factors—area, anna valuation (or condition
factor) and standard yield—involved in the preparation of cotton forecasts
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have been discussed in the report and remedial measures suggested for im-
proving the forecast. Some of these measures have been given effect to in
the Bombay province, while others are under examination.

Statistics were compiled and published as usual dealing with the consump-
tion of Indian cotton by Indian mills, the extent of accuracy of the all-India
cotton forecasts, the distribution of the crop by staple length, and the receipts
of cotton at mills, exports by sea and stocks held in India classified by varieties.

Cotton legislation

The application of the Bombay Cotton Control Act to the area south of
the Narmada has resulted in the complete eradication of Goghari cotton in
that area. There is, however, the potential danger of the spread of another
variety inferior to 1027 ALF, viz. sclection 1A in parts of the Surat district
where Goghari was formerly grown, and if the extension of this cotton is to
be controlled, the act would require to be so amended as to empower the pro-
vincial Government to prohibit the cultivation and handling of any type or
types of cotton in specified arcas.

The Bhopal ('otton Control Act, the enactment of which was referred to
m the last review, is proposed to he put into operation after two or three years,
by which time it is hoped that adequate provision for the supply of pure seed
will have heen made.

Under the Cotton Transport Act, 1923, the protected areas in the Bombay
province remained unchanged except that Olpad and part of Chorasi taluka
were isolated from the rest of the protected arca lying south of the Narmada.
As a result of this, most of the cooperative cotton sale societies in Olpad have
already taken up the cultivation of the improved 1027 ALF cotton.

The Gwalior State have issued a notification prohibiting the import of Raj-
putana cotton into the state and declaring the districts of Shajapur, ®jjain,
Mandsaur and Sardarpur to be protected areas under the Cotton Transport
Act. The Government of India have also 1ssued parallel notifications under
section 1 of the Act.

Section 14 of the Cotton Ginning and Pressing Factories Act and rule 7
of the rules framed thereunder were awended during the year to obviate
certain hardships felt by the trade from the strict application of the original
provisions. Section 9 of the Act was also amended during the year to provide
against loopholes in the provisions relating to structural requirements of
factories.

During the year the Cotton (inning and Pressing Factories (Bombay Amend-
ment) Act, 1936, as amended by the Bombay Amendment Act, 1938, was put
into operation. The Baroda Darbar have also amended the Baroda Cotton
Ginning and Pressing Factories Act, 1925, on the lines of the Bombay Amend-
ment Act, 1936, but the rules have not yet been framed.

In view of complaints regarding the presence of extraneous matter such
as pieces of jute and twine in baled Indian cotton, trade bodies and prominent
commercial firms have been requested to report such cases with particulars of
press marks and running numbers of the bales complained of to enable the
matter to be followed up. It has also been suggested that the exporter, the
merchant or the spinner concerned should intimate to the factory concerned
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that if such malpractices continued their cotton would not be purchased. The
provincial Governments have been requested that if, in any particular season,
complaints against a particular factory exceed a certain number, say 10, the
question of stopping the factory from working for one season should be con-
sidered.

Cotton markets

During the year, three new markets were established under the Bombay
Cotton Markets Act, viz. at Hubli, Gadag and Nargund, thus bringing the
number of such markets to 12. In the Madras province, Nandyal and Adoni
municipalities have been notified as markets for cotton under the Madras
Commercial Crops Markets Act. In the Punjab, the Punjab Agricultural
Produce Markets Act has been passed, providing for the better regulation of
the purchase and sale of, and the establishment of markets for, agricultural
produce including cotton.

Reference was made in the last review to the inclusion of cotton in the
schedule to the Agricultural Produce (Grading and Marking) Act. The rules
under the Act in respect of cotton have been finally published.

The Karachi Cotton Association have now adopted the Universal standards
of the Committee as the basis for their own standards. The Committec has
also recommended to the Rast India Cotton Association that trading in the
Bombay market should be transacted on the basis of the Universal standards
of the Committee. As the standards for Berars and Broach of the Liverpool
Ootton Association were found to be much inferior to and not at all representa-
tive of the actual growths of the cottons, arrangements have been made for
the supply to them of copies of sets of standards used by the cottoun associa-
tions atnBom bay and Karachi.

(a) Fundamental research

Fundamental research on cotton genetics, physiology and agronomy was
continued at the Institute of Plant Industry, Indore, on the lines of the pre-
vious years.

Cotton gemetics. A new member of the anthocyanin allelomorphic series
has been identified in one of the Madras types, Tellapatty, which has no pig-
ment in the plant body but only a petal spot. This was crossed with three
pigmented types and with one having a ghost spot. There was a simple mono-
hybrid segregation in every case, the F, being distinguishable, with lighter
pigient at the petiole insertion point with the lamina. The independence
of the sterility gene in the Million Dollar mutation to the anthocyanin and
petal colour genes has been confirmed. It would appear that it is independent
of the leaf shape gene also. Preliminary cytological ohservations on the mutant
would appear to show that sterility is due to partial asynapsis. While further
studies regarding the interrelationship and linkage values of the several lintless
genes in Asiatic cottons are in progress, they have brought out the rather com-
plicated nature of the genetics of 1027 lintless gene.

Genetic variability. Only one year’s results have so far been published
on the genetic variability in intra-species crosses, with regard to agricultural
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characters, such as germination, node number, yield, staple length and gin-
ning percentage. The data collected during the last two seasons are being
analysed by the Institute’s Statistician under the guidance of Prof. R. A. Fisher.
The results when published should prove to be of considerable value to plant
breeders in the study of quantitative characters.

To test the assumption that the value of an F, for selection in plant-breed-
ing work is proportional to its mean and genetic variance, the Bengals hybrids,
whose F,;s were compared last year, were experimented with during the year.
The characters studied were germination and stand, ginning percentage, lint
length and yield. Last year’s results had shown the outstanding value of Shan
material as a parent, more particularly with regard to improving lint length.
The F, results have confirmed the above findings and shown that out of the
four sets of crosses—Rajputana X Mollisoni, RajputanaxCwn 520, Shanx
Mollisoni, Shan x Cwn 520—selection should be confined to the last two. The
experiment with the F s repeated during the year was laid down in a wilt-
infected field and observations on mortality due to wilt have given additional
information in favour of the ShanxMollisoni and ShanXxCwn 520 crosses for
obtaining resistant types.

Physiology. That the quality of fibre and its spinning value is influenced
by the type of land on which it is produced has again been confirmed. Two
acclimatized Upland (American) types were grown on adhan land at Kharua
and on barani land in Indore. The lint from the former shows an increase
in fibre length, a reduction in fibre weight and about 20 per cent improve-
ment in spinning value over the latter. Incidentally, it has been observed
that the improvement in the quality of the produce from adhan land is asso-
ciated with a fall in ginning percentage as compared with the produce from
the barani land. The diflecrence in ginning percentage is evidently brought
about by the greater seed weight of the produce from adhan land. This assoe
ciation would appear to apply equally to desi cottons also. When a number
of Malvi strains are grown for comparison both in Kharua and in Indore, the
produce of the former place always shows a higher sced-weight and a lower
ginning percentage than the produce from the latter.

The experiments on the competition cffects on desi and Upland cotton
when grown in close association were repeated to include local unselected mate-
rial in addition to selected types. These have given extremely interesting
information. The results previously obtained thut the Upland variety suffers
less and less from red leaf and leaf roll with increasing association with dess
were again brought out. There is also evidence that the Upland variety gains
in yield at the expense of desi, due to competition effect, and that this effect
is even more pronounced in the unselected local type and in the trial laid out
on poor land. The desi type has given the highest yield in the pure plot. Since
there was a certain amount of wilt incidence in the fields where the experi-
ments were carried out, periodical mortality counts in des: were recorded.
These records once again showed that the association or close proximity to
the Upland gives the desi a measure of protection against wilt, the mortality
being least in the plot where desi and Upland cottons alternated and in the
mixture plot. .

The experiment to find out a physiological explanation for the differential
survival values of the four genotypes comprising the desi cotton in Malwa
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and Nimar was continued. While the data have not been completely analysed
yet, the dry weight figures of the vegetative and fruiting parts very clearly
indicate that Malvi is the most efficient type for Malwa and Malvi and Roseum
the most efficient types for Nimar, which confirm the results of census studies.
The preponderance of the Roseum type in Nimar is undoubtedly the result
of human efforts to introduce this cotton in the tract and is not due to its in-
herent greater adaptability to the conditions than Malvi.

Cotton agronomy. From the series of field trials which have been carried
out since 1934, some useful results of practical importance on the manuring
of cotton have now emerged. On the black cotton soil of Malwa the response
to manure has been found greatest on well-drained land of high or medium
fertility. Any permanent rise of sub-soil water into the zone of the feeding
roots during the rains inhibits the manurial effect. The most profitable manure
appears to he Nicifos 22/18. Over a range of trials, with applications vary-
ing from 40 to 140 Ib. per acre, yields of kapas increased by 30 per cent to 85
per cent. The value of the increased yield over the unmanured control plots,
allowing for the cost of the manure given, ranged from Rs. 5-15 to Rs. 16-8
per acre.

Breeding and selection. Two selected strains of pure desi cotton, Malvi
1 and Malvi 9, have been evolved for growing under barani conditions ; both
of these are superior to the mixture commonly grown. In addition, a strain
of Cambodia cotton, known as Indore 1, has been developed for growing on
the adhan lands. This strain has given good results under irrigation in parts
of Jodhpur and Ajmer. In Rajputana, extensive trials carried out on
the Bikaner (fang Canal have shown that both C 520, a desi cotton from the
United Provinces, and Punjab-American 289 F and 43 ¥ are promising. In
both Indore and Dhar states a cotton-seed distribution scheme is now being
workeé, and is making good progress.

Coiton survey. During the year, at the instance of the Indian Central Cotton
Committee, a survey of cotton in Baluchistan was undertaken. The import of
cotton into the Kathiawar ports from the Makran coast is already prohibited to
prevent the introduction of any new pests or diseases into India, but since part
of Makran lies in Baluchistan, it was considered desirable to collect information
regarding the nature and extent of cotton cultivation in that area. The assistant
who carried out the survey of Iran cotton was detailed for this work. In addi-
tion to surveying the Makran coast, he also visited the cotton areas in North
Baluchistan. While in Makran the cotton grown is still kerbaceum, in N. Balu-
chistan, the indigenous herbaceumn has been completely replaced by Sind and
Punjab-Americans. A fair number of representative samples, both single
plants and bulks, have been brought from Makran and examined at the Insti-
tute, hut they do not appear to compare favourably as breeding material with
similar material brought from Iran two years ago. The herbacewm grown in
Baluchistan is neither earlier than nor superior to the Indian herbaceums. In
so far as the incidence of pests and diseases is concerned, the material brought
was cxamined by the Imperial Mycologist and the Entomologist ; stenodis
was the only disease present to any extent and, among the insect pests, the
chief were the two bollworms, white fly and plant lice. It would thus appear
that there are no pests or diseases present in Makran which are not already
met with in India.
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(b) Cotton research in provinces and states

~ The work of cotton improvement in India continued to be largely financed
by the Indian Central Cotton Committee. A brief review of the work done
on the schemes financed by the Committee in the various cotton-growing pro-
vinces and Indian states is given below.

MapRas. Pempheres and physiological scheme. As it was felt that the
possibilities of biological control were doubtful and that bio-chemical research
was alsn not a hopeful line of attack, the Committee decided that these two
sections should he closed down on the 31 October 1938 and the 31 August
1939, respectively. The hotanical research was, however, extended up to
October 1941. The physiological investigation was also terminated on the
31 October 1938, as it was felt that the experimental work had been brought
to a stage when further investigations could be continued by the Agricultural
Department itself.

During the year, the three Brazilian types, viz. Quebradinho, Verdao and
Moco, which were found resistant to the attack of the stem weevil but seemed
to suffer from certain handicaps from the economic point of view, were erossed
and backcrossed with Co 2 and their progenies studied both at Coimbatore
and Srivilliputhur. The results of testing 340 cultures at the latter centre
showed that only one culture of Moco was completely immune to adult emer-
gence or mortality, whilst another showed 5 per cent adult emergence with
no mortality. Similarly, 833 cultures tested at Coimbatore showed that 14
cultures were equal to or hetter than Co 2 in respect of yield with 5 per cent
adult emergence and mortality. One culture, viz. 7178, however, has con-
sistently shown high resistance uring the last four years.

From the bio-chemical standpoint, it has been established that gum forma-
tion occurs carlier and quicker in the Brazilian varieties than in Cambodia
on account of changes in the water-soluble polysaccharides of the plant.

The chief internal parasites of Pempheres were found to be Chalcidoidg,
spotted Spathius and Dinarmus. Other host plants, besides cotton, on which
the pest was met with, were Malvestrum, Hibiscus vitifolium, Hiliscus ficulneus,
Sida actua, Sida glutinosa and Urena.

The physiological investigations have shown the new strain K 1 to be hest
suited to withstand untimely rains. Strains 3999, 72 and 110 are also stated
to.have given good results. Thick sowing of cotton has been found to improve
the yield and to be beneficial under conditions of untimely rainfall.

Scheme for impr ent of Mungari cotton. During the year, the season
was abnormal, higher rainfall during the period of growth prolonging the pick-
ings. The eight strains which were found to be equal to the local mixture
last year were again tested in randomized blocks, replicated six times. Of
these, five strains, viz. V 434, 6042, X 4383 (CambodiaxU 4), M 274 and P
26H again equalled the local mixture in yield. Late Verum, V 434, P 26[H,
M 274 and X 4383 were tested at five places in the Bellary, Anantpur and
Kurnool districts ; in one place, the American strain, X 4383, proved distinctly
better than the local Mungari, while in the remaining four places its yield was
equal to that of the local. In view of the very satisfactory performance of this
strain in respect of both yield and spinning value (42’s against 10’s of Mungari),
arrangements were made for the multiplication of its seed and for observing
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its behaviour on a field scale. The reports received so far are stated to be
-encouraging and if these are confirmed in subsequent trials, it may be neces-
sary to review the breeding work of the scheme so as to make suitable altera-
tions in the future programme.

Nadam cotton breeding scheme. Although the total rainfall during the year
exceeded the average, the distribution was unfavourable and this acted ad-
versely on the annual varieties of cotton ; the perennial Nadam type, however,
benefited by the heavy summer rains and yielded well. One hundred and
eighty three cultures were compared in replicated progeny rows. Of these,
148 were from the American varieties, made up of 46 cultures of the previous
season and 102 selections from single plants in F, and F; generation of Co 2 X
Russian hirsutums. Ten strains amongst these yielded more than 300 Ib.
per acre but only three were found to be statistically superior to the standard.
Out of the 35 Asiatic cultures tested, five yielded more than 300 Ib. per acre ;
four of these were derivatives from Nadam-Karunganni crosses. Nadam
yielded only 80 1b. per acre.

Two sets of Asiatic and American strains, each consisting of five strains,
‘besides Co 2, were tested for yield in replicated randomized blocks. The
Asiatic strains, in general, fared better than the American ; the K 1 strain from
the former group giving a yield of 300 lb. per acre and spinning up to 32s highest
standard warp counts. It may be mentioned that the Department of Agri-
culture has been distributing the seed of this strain in the Coimbatore district
and if the present standard of yield is maintained during the next two years,
the object aimed at by the scheme will have been achieved.

Mudras Co 2 seed distribution scheme. During the period, there were 3,200
acres under seed farms and the production of seed amounted to 10,758 mds.
as against 5,350 acres and 52,584 mds. of seed during the previous year, the
fall in acreage and production being due to the failure of seasonal rains and
consequent damage to the crop. Aided by natural spread, the entire Cambodia
‘tract in'the Coimbatore district is now reported to have been covered by Co 2
strain. The premium obtained per 784 Ib. of Co 2 cotton over local Cambodia
ranged from Rs. 5 to Rs. 12-8 in 1938 against Rs. 10 in 1939. The gain to
-oultivators is calculated to be not less than Rs. 15 per acre over the local variety.

BomBay. Broach cotton breeding scheme. Strain BD 8, which is highly
resistant to wilt, was crossed with several high ginning types and 14 successful
crosses have been obtained. During the year, nine of these were tested 'in
replicated trials for wilt resistance, ginning out-turn, fibre length, spinning
capacity and yield. The seed of the best plant from each of the nine segregates
was sown in nine randomized replications, both in wilt-infected and wilt-free
:goil.

Some promising selections were obtained from crosses of BD 8 with 57-1
and NS 12 and the segregates (BD 8xS7-1)-F6-10-15-3-2 [BD 8x(BD8x
812-1-F1)] F4-3-1-3 and five plants from cross (BD 8 x NS 12) F4 with ginning-
percentage of 37-6 to 39-8 and staple length of 21-0 to 21:7 mm. have been
‘selected for further trials.

Jalgaon cotton breeding scheme. As a result of the work extending over
five years, a variety known as Jarila (NV 56-3) has been evolved and, during
the past three years, this has been undergoing trials and has been reported
upon favourably,
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Twenty-seven plant selections of last year, isolated from the material ob-
tained from the Amraoti district, along with 11 newer selections, were tested
in progeny rows. Of the 120 plants selected from these, 41 were found to be
superior to the average Jarila plant, in respect of staple length, ginning per-
centage and yield ; these will be grown in replicated progeny rows for testing
their ability to resist wilt.

To introduce the character of immunity to wilt and high ginning percent-
age in Jarila, the F; of the cross (Jarila x NR 5) was crossed with New Million
Dollar—a wilt immune strain and 51 successful crossed bolls were obtained,
seed of which will be tested next year.

In the extensive village trials conducted in 44 centres in Khandesh and
part of Nasik district, the results in six places were vitiated due to natural
or other causes. In the remaining 38 trials, Jarila yielded more than the local
in 16, gave nearly equal results in 10 and yielded less than the local in 12.
Taken collectively, there was no significant difference between Jarila and the
local, though last year the difference was significant. The ginning percentage
of Jarila this year ranged from 33 to 38.

Both farm and commercial samples tested at the Committee’s Technolo-
gical Laboratory were adjudged suitable for 27 to 30 highest standard warp
counts. Tests on five bales carried out at the Tata and Sassoon Mills, Bombay,
however, gave 21 to 22 counts (average), with strengths varying from 50 to
70 1b. The lint was valued at Rs. 16 to Rs. 45 over Broach by the Millowners’
Associations of Bombay and Ahmedabad. The prices realized at the auction
sales at Jalgaon in January and March 1939 ranged from Rs. 23 to Rs. 48 on
Broach, for the farm and registered seed growers’ produce.

© Scheme for improvement of Wagad cottons at Viramgam and Jagudan. During
the year, 104 selected plants from Wagad (representing 36 families) and 46
additional ones were grown in progeny row cultures. Of these, 17, which
appeared equal to or higher than the local Wagad in ginning percentage (though
lower than Wagad 8), were retained for further trial. Most of these are supefior
to both in fibre length and some promise to be better yielders than Wagad 8.
From the remaining cultures, 31 individual plants with a ginning percentage
ranging from 35 to 46 and fibre length from 20 to 24 mm. were selected for
Jnext year’s progeny-row test.
. With a view to replacing the inferior Mathio cotton of Kathiawar with
early herbaceums, crosses were made between (1) Wagad 8 and Russian herba-
ceums, (2) Wagad 8 and Persian herbaceums and (3) Wagad 8 and East Iran
and early herbaceums from Trinidad. The F, generation of the above three
was back-crossed with Wagad types 99, 101 and Seg 4-1 and the backcross
population will be studied next year.

In a variety trial experiment with five varieties, viz. Kanmi-local, Chokadis,
Broach 9, Seg 7-1 and Wagad 8, Seg 7-1 proved to be the best in point of yield,
ginning percentage and fibre length. The suitablity of this strain for the Lalio
tract, which represents about 25 per cent of the area under cotton in the Mehsana
district, will be tested in the ensuing year.

Scheme for breeding wilt-resistant cottons in Surat area. The testing work
during the year was done in the specially wilt-infected plot at Shera. Out
of the 950 plants of the composite cross (BD 8 X 1A LB)x 1027 ALF. Fb tested,
15 plants with a ginning percentage of 35 to 40-1 and a staple length of 2¢ to
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25:2 mm. were selected for further study. Out of the 203 plants studied in
a non-infected field at Surat, 17 plants with a ginning percentage of 33-4 to
38:7 and staple length from 23-8 to 25-2 mm. were retained for testing their
wilt-resistance.

I'rom the 38 plants of the composite cross[y {(BD 8xNS 12))(1027}

xl()z7, xBD 8-B3] F1 pgrown at Shera, 1! pl.mtq with ginning percentage

ranging from 29-7 to 37-5 and staple length varying from 22 to 256 mm. were
selected for further study.

The progeny of 66 plants of 1027 ALF selected for wilt-resistance at Surat
were tested at Shera. Fifty-seven selections proved completely susceptible
and from the progeny of the remaining ninc, comprising 432 plants, 12 plants
were retained for further work as these did not show either root discoloration
or any other symptom of wilt.

Scheme for survey of Goghari cotton in Gujarat. During the year, it was
reported that, as a result of the passing of the Clotton Control Act of 1935,
Goghari had been completely eliminated ; the scheme was therefore closed down
in March 1939.

Plant-puller propaganda scheme in Sural, Broach and Panch Mahals dis-
tricts.  This scheme has for its object the eradication of the spotted bollworm
by the uprooting of cotton stalks by means of plant-pullers.

The year under review is the fifth yecar in which propaganda was carried
out in the districts of Surat and part of Broach where a thorough clean-up
campaign was not previously carried out. Intensive propaganda was conducted
in Jambusar taluka of the Broach district where the campaign had not made
good progress. Duc to continuous and heavy rains during the year, the growth
of the cotton crop was not vigorous, the stalks remaining thin and stunted and
thus affording casy and convenient removal by kudalis instead of by plant-
phllers. “This, it is reported, accounted for the lower percentage of the area
uprooted by plant-pullers compared with that of the last year.

Scheme for inclusion of Northerns and Westerns cottons in the programme of*
work of dry farming scheme at Bijapur. The season during the year was excellent
throughout the Bijapur district, the rainfall being nearly 25 per cent above
normal and its distribution favourable. The results of the experiments could
not therefore be taken as conclusive. The work under the scheme was divided
into two parts. In the first part, six replicated and randomized experiments
were laid out to test the comparative performance of the four strains, viz. N-14,
H-1, Jayawant and the local-Kumpta and the effect on them of farmyard
manure and castor-cake. The other five experiments were laid down to assess
the value of diflerent operations and treatments included in the Bombay dry
farming method, viz. tillage, bunding, inter-culture, spacing, rotation, fallowing
and green manuring.

In the second part, Northerns and Westerns cottons were tried on a field-
scale under the Bombay dry farming method for comparison with the local
cultivators’ method.

In the large-scale field trials of Northerns and Westerns under the Bombay
dry farming method, the highest yield was obtained when all the six treat-
ments enumerated above were combined, Addition of farmyard manure
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resulted in increasing the yield of two cottons by more than 75 per cent or
more than 230 Ib. per acre as compared to that of the local cultivators’ method.
The improved treatment without manuring or ploughing showed no difference
over the local method.

Scheme for interspecific hybridization in cottons at Surat. During the year,
all original 23 hybrids obtained by crossing Asiatic and American cottons
were maintained as ratoons and propagated vegetatively by cuttings and
graftings. The hybrids, though vigorous and flowering profusely, were sterile
and to bring about fertility in them, three methods were tried, viz. (1) back-
crossing, (2) physical treatment and (3) chemical treatment. Nearly 1,53,000
flowers of the hybrid plants were back-crossed and gave 43 bolls with 55 seeds.
The second method failed to give the desired results. The chemical treatment,
known as the ¢ Drop and Immersion ’ method of applying colchicine to growing
buds and tips of shoots, had only a temporary effect, though retardation of
growth and marked thickening of leaves of the affected parts of the plant were
perceptible in the initial stages. This chemical, however, when tried on ger-
minated seeds of 1027 ALF and 1A Long Boll, for inducing doubling of chro-
mosomes to facilitate easy cross fertilization, gave promising results. The
treated plants have formed a few bolls and the seeds, if obtained,
will be tried next season. The progress of this experiment is being
watched with great interest. Another chemical known as acenapthene,
which is considered as potent as colchicine in inducing doubling of
chromosomes, and subsequent fertility in interspecific hybrids, is also being
tested.

A number of crosses were made within species and between different wild
and cultivated species to produce artificial amphidiploids, for use in crossing
and to test the supposed theory of amphidiploidal origin of the New World
cultivated cottons.

Surat seed distribution scheme. During the year the Department®of Agfi-
culture controlled a seed multiplication area of 11,756 acres (including 864
acres grown with farm pedigree seed) against 26,618 acres (including 1,160
acres with farm pedigree seed) in the previous year and distributed 19,63,486
Ib. of sced (including 9,42,862 1b. supplied to Indian states) against 29,36,110
. (including 16,60,449 1b. supplied to Indian states) in the previous year.
As a result of the amendment of the Bombay Rules under the Cotton Trans-
port Act, 1923, restricting the importation of inferior types of cotton into the
Surat tract, there was a good demand for 1027 ALF seed which was further
enhanced owing to the increase in the import duty on foreign cottons, with the
result that fairly reasonable prices for this cotton were obtained and stocks
easily disposed of.

Khandesh (Jarila) seed distribution scheme. During the year, 97,990 lb. of
Jarila seed were sown over an area of 4,836 acres, against 6,868 lb. over 390
acres last year. The natural spread of this variety is estimated at 5,000 acres.
5,19,257 1b. of pure seed were purchased and stocked for distribution during
the next season. Jarila is reported to have given an average yield of 269} lb.
per acre against 229 lb. of the local variety. 2,311 docras (about 1,100 bales)
of cotton were ginned under departmental supervision and sold by auction
at a premium of Rs. 38 to 48 on Broach against Rs. 26 to Rs. 46 on Broach,
obtained in the previous year. i
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Deccan canals (Banilla) seed distribution scheme. During the year, 51 acres
and 20 gunthas were under cotton and 24 acres under groundnut at the Koper-
gaon Government Farm. A yield of 534 lb. of kapas per acre was obtained
against 368 lb. per acre in the previous year and 678 lb. per acre in the year
before. The cotton crop was affected by uneven rainfall distribution, attack
of green caterpillars, red cotton bugs, pink bollworm and growth of weeds.
Comparative trials of Banilla and Jarila gave yields of 760 lb. and 774 1b. per
acre, respectively.

BD 8 seed distribution scheme. During the year 14,294 acres were under
BD 8 as against 6,268 acres in 1937-38 and 20,012 acres in 1936-37. The total
area under cotton in the Broach district (excluding Ankleshwar taluka) is
250,000 acres. 10,208 bales of pure BD 8 were produced and sold through
sale societies and gin-owners at premiums ranging from Rs. 30 to Rs. 54 on
Broach. Last year 2,035 bales were produced, of which 1,770 bales were sold
through sale societies and gin-owners.

Revised Jayawant and Gadag No. 1 seed distribution scheme. During the
year, 30,99,320 Ib. of pure Jayawant seed were sown over an area of 3,24,197
acres, against 27,55,200 lb. of seed sown over an area of 2,45,318 acres last
year. The natural spread of Jayawant is estimated at 1,75,000 acres, bringing
the total area under this variety to about 5,00,000 acres. 11,29,600 Ib. of
pure Gadag No. 1 seed were sown over an area of 1,12,944 acres, against 12,95,700
Ib. of seed sown over an area of 92,539 acres last year. The natural spread of
this varicty is estimated at 35,000 acres making a total of 1,48,000 acres.
45,91,860 1h. of Jayawant seed and 13,46,400 lb. of Gadag No. 1 seed bave
been purchased so far for distribution in the 1939-40 season.

The cultivators’ produce was pooled and sold by auction at different centres
and sub-centres. In all 29,108 docras of Jayawant and 31,895 docras of Gadag
No. 1 were sold during the year, against 16,468 docras of Jayawant and 26,975
docras of Gadag No. 1, last year. The extra profit realized by cultivators
from auction sales is estimated at Rs. 84,000 for Jayawant and Rs. 80,000 for
Gadag No. 1. .

SiNp.  Scheme for cotton jassid investigation. During the year, the biology
of the pest and its comparative infestation on different cottons were studied.
Two species of the pest were found to attack cotton and other crops. The
first Empoasca devastans Dist., which is readily recognized by the presence of
two small black spots, one on each side of the apical end of the tegmen, is found
largely on cotton, bhindi (H. esculentus), brinjal (Solanum melongena) and
potito (Solanum tuberosum). The other species may be Empoasca formosana
Paoli, in which the black spots are absent. It mainly occurs on guwar (Cya~
mopsis psoraloides), wal (Dolichos Lablab), cowpea (Vigna catjang) and berseem
(Trifolium alezandrinum). The female of Empoasca devastans Dist. lays her
eggs in the veins of cotton leaves. The egg is oval in shape and dull white
in colour. The period of egg-laying varies between four to six days in hot
weather and extends up to 15 days in cold weather. The maximum capacity
of egg-laying may be near about 26. The nymphal life is found to vary from
seven to eight days from August till the end of October. Nymphs of all instars
pass their life on the under surface of the leaves and moult five times prior to
re;c ing the adult stage. The maximum life of adults is 27 days during sum-

mer and 50 days during winter.
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A study of the relative abundance of the pest on the important cultivated
varieties of cotton in Sind, viz. Sind Sudhar, 4F 98, Sea Island, Boss III-16
and Sind NR, was undertaken and it was found that all the varieties were
susceptible, the intensity of attack varying in different varieties. Among
desi cottons, Sind NR was found to be less susceptible. Parbhani-American
and Buri AK Special were found to be less attacked, like Cambodia. There
seems a possibility of utilizing these three varieties for crossing with Sind
Sudhar and 4F 98. Observations made on the comparative infestation of Sind
Sudhar and 4F 98, when sown on different dates, showed that the attack was
least in the early-sown than in the late-sown crop.

Scheme for investigation into black-headed cricket in Sind. This scheme
aims at establishing the identity of the pest, and studying its life-history,
seasonal behaviour and the extent of damage caused by it. Before the opening
of the Lloyd Barrage, the black-headed cricket had been known as an occa-
sional pest of sorghum and cotton in Upper Sind and some parts of the Punjab.
With the introduction of cotton cultivation on the right bank of the Indus,
however, this inscct has become a serious pest of cotton in the scedling stage
in Khirtar and Johi tracts in Sind and in some parts of Baluchistan. The
pest appears in the cotton fields towards the end of April and disappears in
June. The period of its activity synchronizes with the sowing time of cotton
and causes almost wholesale destruction of the crop. The pest appears to
belong to the same species as met with in Baluchistan, viz. Gryllulus domesticus.

The scheme started late in the season, at a time when the pest is not found
to be active in the fields. A thorough survey of the affected tracts has, however,
been made and the various types of crickets found, collected.

Sind seed distribution and extension scheme. On the left bank, during the
year under report, 5,48,500 acres were under improved varieties, representing
59-4 per cent of the area under cotton in Sind, against 5,05,000 acres repre-
senting 52:3 per cent of the area in the previous year. 15,052 mds. of Sind
NR, 31,524 mds. of Sind Sudhar and 8,562 mds. of 4F 98 were distributed
during the year, against 2,908 mds. of Sind NR, 11,569 mds. of Sind Sudhar
and 13,980 mds. of 4F 98 distributed in the past year. 29,274 mds. of Sind
Sudhar sufficient for 64,500 acres and about 3,751 mds. of Sind NR sufficient
for 10,000 acres were distributed to registered growers for sowing in the 1939-
40 season. In order to obtain a supply of pure seed, the Sind Government
bave established a ginning factory at Mirpurkhas where the produce of Gov-
efnment farms and a few selected growers is ginned. During the year, 10,200
mds. of kapas were ginned and sold under the supervision of the Agricultural
Department. The cultivators realized 4 to 8 as. more per md. of kapas than
the local rate by getting their produce ginned at the Government ginning fac-
tory and selling the lint and seed separately.

On the right bank the quantity of improved seed distributed in 1938-39
was about 10,000 mds. of 4F 98.

PunsaB. The Punjab botanical scheme. The principal feature of the year
was the spread of the improved desi and American cottons over large areas.
Among desi cottons, strain 39 Mollisoni covered an estimated area of about
300,000 acres and is now regarded as the premier des: cotton of the province ;
80 far there is no other desi cotton which can compete with it either in yield
or ginning out-turn. Next in order comes 119 Sanguineum, which is eminently
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suited to the south-western portion of the province, viz. the districts of Multan,
Muzaffargarh and Dera Ghazi Khan. Its chief merits are early maturity,
high yield, high ginning percentage (35-36) and drought resistance.

Among American cottons, 289F/43, which has established itself as one of
the leading varieties of Punjab-American cottons, occupied an area of 100,000
acres. Its chief merits are early maturity, drought resistance and high yield
which is better than that of 4F.

Attempts are being made to improve the staple of desi cotton by crossing
Punjab Mollisoni with Chinese Million Dollar. With a view to combining
the desirable characters of two or more strains into one, hybridization work
is in progress. Special mention in this connection may be made of the cross
made between 289F/43 X CBS for evolving a strain with long lint, high gin-
ning out-turn and naked seed.

Two multiple-factor cxperiments, one involving varicties, date of sowing
and fertilizers, and the other varieties, date of sowing, spacing and nitrogenous
manure, were carried out ; the results showed that :

(1) 289F/43 was significantly better than LSS ;

(ii) 1st June was definitely a more suitable time for sowing than 1st May ;

(iii) a combination of nitrogen and potash was definitely better than no
manure or complete artificial manure ;

(iv) the interactions between the varieties and the sowing dates, between
varicties and manures, and between manures and sowing dates
were insignificant ; and

(v) the interaction between varieties, manures and sowing dates was
significant.

During the year, 38,500 bales of 289F/43 and 1,13,333 bales of 39 Mollisoni
were produced, the profit realized by the cultivators being estimated at
Rs. 93,750 and Rs. 7,50,000 respectively.

Physiological scheme. Partial failures of the American cotton crop in the
Punjab occurred in the years 1919 to 1921, 1926 to 1928, 1931 and 1932. The
axternal symptoms of the cotton plants during these failures were early redden-
ing and shedding of the leaves, premature opening of the bolls with immature
seeds and low quality lint and, in extreme cases, the dwarfing of the plant.,
To account for these failures, various views were advanced, such as the heat
stroke theory (Milne, 1924), attack of White Fly (Roberts, 1929) and unfavour-
able combination of climatic and biotic factors (Trought, 1931). As, however,
these theories could not be supported by suflicient data, it was thought that
these failures were due to malnutrition of the plant. A physiological scheme
was accordingly started in March 1935 to study the physiology of the cotton
plant with a view to determining, if possible, the nature of the nutritional
disorder known as Tirak, the causes underlying it and finding out measures
to remedy it.

The work of the last four years has indicated that two sets of soil condi-
tions are associated with the development of Tirak, (1) soils which contain
alkali salts in the sub-soil from the second or third foot downwards and (2)
soils with extreme nitrogen deficiency. These conditions may exist either
separately in separate fields or together, the intensity varying from field to
field. Tirak on the first type of soil with the alkali salts cannot be ameliorated
by the application of manures, which only results in vigorous growth. It can,
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however, be successfully ameliorated by sowing the crop about the third week
of June. The yield is also considerably higher than that of the May-sown
plants which get ‘ diseased ’ on such soils. Closer spacing of planta than the
normal practice of 3-ft. distance between the rows is essential in the case of
the late-sown crop.

Tirak on sandy soils deficient in nitrogen can be remedied by the applica-
tion of nitrogen in the form of sulphate of ammonia. No internal or external
symptoms of the disease develop and there is no bad opening of the bolls. The
yields of kapas are greatly increased by the application of sulphate of ammonia
to such soils.

It is possible that the fields, where the two adverse soil conditions men-
tioned above exist together, can be ameliorated by late sowing, coupled with
the application of nitrogen. This is being investigated at present.

Late sowings of cottons in the Punjab, apart from being a remedy for the
Tirak disease, appear to be a physiological necessity, as revealed by the growth
studies made so far. June-sown crop appears to be better adjusted to the
environment than the May-sown crop, and consequently, its efficiency for
kapas production is greatly increased as compared with the efficiency of the
early sown crop on normal soils. This point too is under investigation.

Scheme for improvement of Punjab-American 289F colton. This scheme
aims at purifying and improving the Punjab-American 289F/K25 cotton,
which was evolved at the British Cotton Growing Association Farm some
years ago and is a very popular cotton in parts of the Lower Bari Doab Canal
Colony.

During the year under review, several single plant selections as well as
F, hybrids from 289F/K25 % 289F/43 cross were examined and a large number
of selections made.

Roguing of the general crop of 289F/K25 was carried out at the British
Cotton Growing Association Farm to purify the present commercial crop with
a view to improving it by judicious selection. .

Agronomic experiments, viz. variety trials and a multiple-factor experiment
involving varieties, spacing and small quantities of artificial manures were
carricd out, but as this was the first year of such experiments no conclusions
can be drawn.

Root-rot scheme. During the year experiments were conducted to deter-
mine the effect of soil temperature on the incidence of the disease and it was
obsérved that the incidence was reduced on lowering the temperature in the
case of R. solani but not to any material extent in the case of R. bataticola.
The progress of the disease was also observed to be checked under conditions
of high humidity and low temperature. Cotton grown mixed with sorghum
tended to show lower incidence, as sorghum appeared to reduce the air tem-
perature and raise the humidity. An attempt was made to test the effect,
on the incidence of the disease, of changing soil reaction (which is normally
alkaline), by the addition of lime and sulphur. The results were, however,
found to be negative. Cottons sown early in April and those sown late, after
the middle of June, suffered least from root-rot mortality and the yield obtained
from these sowings was quite satisfactory. If such sowing is supplemented
with certain pre-sowing cultural operations, like ploughing, removing the
diseased debris, manuring or heavy irrigations, the yield of early and late-sown
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cottons is found to be much higher and the incidence of the disease reduced
to a negligible degree in comparison with May-sown cottons.

The addition of certain fertilizers, such as potassium or calcium chloride,
appears to help in reducing the mortality and increasing the yield.

Scheme for cotton Jassid investigation. The chief feature of the year was
the extremely mild attack of the pest throughout the province. Compara-
tive population of Jassids on different varieties of cotton, viz. Jubilee, 289F/43,
289F/K 25, 4F, LSS and 100F, was recorded by three methods. The largest
number of Jassids (both adults and nymphs) were observed on 289F/K 25 and
the least on Jubilee cotton. The highest Jassid population was recorded in
the beginning of September on all the varieties, when it declined rapidly and
continued low till the end of the season. Late-sown cotton was comparatively
more infested than the early sown one.

The pest infests other host plants, besides cotton, such as Hibiscus esculentus
(bhindi), Solanum tuberosum (potatoes) Solanum melongena (brinjals) and Althea
rosae (hollyhock). Bhindi continues to be severely infested in spite of the
presence of other hosts. Brinjals and potatoes help the pest in tiding over
the period between two cotton seasons. The lowest Jassid population in the
fields was observed in January, February and March.

Caged plants of Tanguisx U4 cotton were tested for resistance and the
results showed that the insect could not do any damage to the plants when
.ordinary muslin cages were used, but the effect was disastrous with cages with
thicker type of covers, thus showing that the resistance in cotton plants is
associated with their vigour.

The Punjab clean-up scheme. During the year, a compact area of 500 square
miles, comprising 183 villages in Lyallpur and Jhang districts, was selected
for the removal of cotton stalks with kudali (a modification of Lantana kudali
from Mysore). All other host plants were also carefully eradicated from this
arca. The effect of these clean-up measures on the incidence of the spotted

. bollworm was studied from June to December, and it was found that the
pest was practically absent in the cleaned area during the period of growth
of cotton between June and July. During August-December, the spotted
bollworm population in the treated area was 2-3 times less in the case of dess,
and 3-4 times less in the case of American cotton as compared with that in the
uncleaned area.

A clean-up campaign was again organized, in 1938-39, to deprive the spotted
bollworm of its food during January to May. These operations were repeated
in the same 183 villages of Lyallpur and Jhang districts in which they were
carried out last year. The actual removal of cotton stalks was started in
January 1939, and by the end of March 1939, the entire area was cleaned.

CENTRAL Provinces. Botanical scheme. The chief feature of the year was
the success which attended the cultivation and expansion of V 434 which again
showed its superiority to all other types of cotton grown. There were some
63,700 acres under it during the past year—grown from seed supplied by or
raised under the supervision of the Agricultural Department. There is reported
to be a great demand for the seed of this cotton, not only within the province,
but also from outside. Another important item of the work was the develop-
ment and comparative trial on a field-scale of the four new strains of Gossypium
indicum, viz. B 61, B 64, B 73 and B 90 on the various Government farms.
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Besides being resistant to wilt, these possess fine long lint which is capable
of giving the best spinning performance attainable in an Indian cotton. Late
Verum was grown over an area of 10,000 acres in the east Berar and parts of
the Central Provinces where the monsoon lasts till rather late in the season.
No. 438 was again found suitable for the lighter types of soil. Improvement
work on Buri cotton was continued. Of the three strains of Buri, 107, 84 and
AK Special, 107 gave the best performance in the Burhanpur taluka.

Verum seed distribution and marketing scheme. During the year under report,
the Agricultural Department distributed 4,231 khandis (1 khandi=1784 1b.) of
pure seed of improved strains sufficient to cover about 112,853 acres, against
4,233 khandis for 87,649 acres in 1937-38. A total of 5,482 bales of pure cotton
were disposed of at an average premium of Rs. 43-7 on Broach and Rs. 55-10
on Oomras against 4,575 bales sold in the previous year at an average premium
of Rs. 39-15 on Broach and Rs. 57-7 on Oomras.

Distribution and marketing of Buri 107 cotton in Burhanpur taluka. This
scheme aims at introducing Buri 107—a selection from acclimatized Gossypium
hirsutum—in the 30,000 acres now under mixed local Buri in the course of three
years.

Un1tep ProviNcEs. Botanical scheme. This scheme was sanctioned by
the Committee in January 1938 for a period of five years and was put
into operation in August 1938. The scheme is concerned with the develop-
ment of improved strains of Bengal cottons for the rain-fed and irrigated tracts
of the United Provinces from the material collected in the course of the recent
survey of cottons conducted in Rohilkhand and Bundelkhand and the investi-
gation of the possibilities of growing long-staple cotton in the pink bollworm
controlled areas.

During the year the crop suffered from scanty rains in some parts and
incessant rains in others. The irrigated areas, however, produced gverage
crops. The experiments at Cawnpore and Belatal failed entirely on account
of heavy and protracted rainfall.

« Amongst the eleven C 402 selections, one gave significantly higher yield
over the standard type. Results of C 520 selections did not show any significant
differences.

‘Extensive varietal trials of C 520, C 402, Malvi 1, Verum 438 and Perso-
American were carried out under dry and irrigated conditions in the pink boll-
worm controlled and uncontrolled areas. These have shown the general superio-
rity of C 520 and Perso-American at most centres and the unsuitability of Verum
438 and Malvi 1 at all centres. The results, however, cannot yet be regarded
a8 being conclusive. Perso-American appears promising, if sown about the
middle of May with irrigation in areas of deficient rainfall.

BeENaAL. Comilla cotton scheme. During the year, 28 single plants were
grown in progeny rows from the stock of last year. These were multiplied in
different blocks, replicated six times and examined for their economic characters.
A progeny of 18 single plants was selected from the bulk material of the previ-
ous year and randomized under two types of cultivation, one being the terrace
system advocated by the Department of Agriculture and practised at the Ranga-
mati farm, and the other the jhum system. The value of these selections under
the two systems is being studied, and it is hoped that some useful results will
become available next year.
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HyDERABAD. Botanical research scheme at Parbhani. During the period,
preliminary tests on 300 new selections of the medium-staple Gaorani and about
100 of slightly shorter staple were carried out at Parbhani.

The experiments on varietal tests carried out at Parbhani and at the variety
testing stations at Latur and Madhol with Gaorani local and four improved
strains, viz. Gaorani 3B-1, Gaorani 4B-5, Gaorani 6 and Gaorani 113, resulted
in Gaorani 4B-5 and Gaorani 3B-1 giving a significantly higher yield than the
local. Of the other two strains, Gaorani 6 gave almost equal yield, while
Gaorani 113 gave even lower yield than the local.

Besides Gaorani 4B-5 and Gaorani 6 mentioned above, four new strains
were tested against Gaorani-umri at Parbhani with the result that Gaorani
4B-5 was found equal to Gaorani 117 and both Gaorani 4B-5 and Gaorani 6
gave significantly higher yield than the four new strains.

The second series of varietal tests was conducted at the Government Experi-
mental Farm, i’arbhani, and at the Cotton Research Station, Parbhani, but
none of the improved strains excelled the local in point of yield.

Twenty-one medium-staple strains were tested against the short-staple local
variety at the Cotton Research Farm, Parbhani, with the result that five strains
gave significantly higher yield than the local. Of the other four promising
strains, two were found to possess a longer fibre and a higher ginning out-turn
than the short-staple local variety.

At the Government Farm, Rudroor, Parbhani-American 1, Hyderabad-
American 8 and Havri 3 (a Roseum selection) gave significantly higher yields
than all the Gaorani strains included in the experiment.

During the year 3,120,000 Ib. of seed of Gaorani 6 were distributed over
an area of 200,000 acres in the Nirmal taluka of Asifabad district and the Madhol
and Bilol talukas of Nanded district. As the crop suffered badly from heavy
rains, the net area cropped was estimated to be only 110,000 acres. The produc-
tion amounted to 5,300 bales, i.e. an average yicld of only 65 1bh. of kapas per
acre. The entire produce was ginned, pressed and sold under state supervi-
sion, and it was estimated that the growers of Gaorani 6 realized Osmania Sigca
Rs. 1,10,000 more than they would have done from the local variety. Nearly
4,415,000 1b. of pure seed were purchased by the Department of Agriculture
for distribution in the current season in a compact block of about 275,000 acres.

Pink and spotted bollworm scheme. Observations on the incidence of
the two pests on the cotton crop at the Main Farm, Parbhani, showed that the
damage to the green forms by both the bollworms was rather low till the end
of October. This low incidence, especially of spotted bollworm, was due to
heavy showers of rain during the previous months. In November and Decem-
ber, a gradual increase in the percentage of damage by both the pests was
observed, the damage being more in the late-maturing variety, Gaorani 12,
than in the early maturing Gaorani 6. The crop was harvested in six pickings,
the last being taken on 2nd January 1939. Due to abnormal weather condi-
tions, the bulk of the crop was finished in the first four pickings. The last
picking, which formed only 2 per cent of the total crop, contained 54 per cent
damaged and 24 per cent useless locks. However, when this was mixed with
the other pickings, the quality of the total crop was lowered. By a judicious
fixing of the date of the last picking and by ignoring the small quantity of cotton
in that picking, the clean-up measures can be given an earlier start and at the



KCONOMIC WORK ON (ROPS 45

same time the number of caterpillars that go into the resting stage in the soil
can be reduced. The observations on the time of effective carry-over of pink
bollworm through soil generally indicated that :—
(1) the pink bollworm caterpillars start going into hibernation in soil from
towards the end of the cotton season,
(2) their number in soil increases if the plants are allowed to stand in the
field for a longer period,
(3) more caterpillars are met with in the examination of soil made before
the middle of April, and
(4) the variety of cotton, stand of the crop and the nature of the soil play
an important part in the number of caterpillars going into the resting
stage in soil.

Bollworm clean-up scheme. Due to a low carry-over of pink bollworm from
1937-38, adverse weather conditions in 1933-39 and markedly early matura-
tion of the new crop, the attack of the pests on the 1938-39 crop was distinctly
low in both the cleaned and untreated areas and showed only a little difference
between the two tracts. The analysis of the ripe crop also gave similar results,
the damage by bollworm being much less in the carly than in the late-maturing
crop. The clean-up work was carried out successfully for a second time. In
addition to the difficulties met with in 1937-38, the unusual compacting of the
soil in 1938-39, and the economic distress of the cultivators militated against
a very early clean-up. In much of the area, the clean-up work was complcted
by the 30th of April. To overcome the inability of the existing type of blade-
harrow to remove green plants effectively, a modified harro-blade was devised
and given a preliminary trial, with the result that the green plants were removed
more effectively than by the implement at present in use; but further trials
on an intensive scale are needed. An experiment to determine the effect of
early and late clean-up on the hibernation of pink bollworms in soil was stagted.
The first examination of soil in the early and late cleaned areas revealed but
little difference in early and late cleaned plots, except in one locality, where
the crop was removed late and the soil showed a greater hibernation. Further
examination of soil in these localities is in progress. The ginning of all the
kapas in the control area was completed before 30th of April and success was
also achieved in the prevention of growing bhindi (Hibiscus esculentus) and,
ambadi in the off-season. Also, a preliminary trial with different kinds of vege-
table crops was carried out to determine their suitability as substitutes for
summer grown bhindi and ambadi. Palak, kulfa, chandanbatwa and guvar were
found to give the best results ; kulfa and chuka are likely to find favour with
the farmers. The effect of the control measures on the incidence of bollworm
attack in the forthcoming season will be studied. The investigation of the
effects of the early and late clean-up on the subsequent infection and the yield
of the new crop will also be taken up.

Scheme for inclusion of Northerns and Westerns cottons in programme of work
of dry farming scheme at Raichur. The work during the year under review was
carried out on the same lines as in the previous year with the necessary modifi-
cations suggested by the Committee. The following four experiments were
under study :

1. manurial cum varietal experiment,
2. tillage experiment,
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3. bunding experiment, and
4. observations to test the superiority of varieties.

Scheme for improvement of Kumpta cotton. The work done during the year
consisted largely of properly conducted coraparative tests with the most pro-
mising new strains, their parents and the two imported types, Hagari and Jaya-
want. Of the new strains included in the varietal tests, Raichur-Kumpta 15
gave a significantly higher yield and greater ginning out-turn than its sister
strains, Raichur-Kumpta 19 and Raichur-Kumpta 27, and all these three strains
were superior to Hagari and the local variety in respect of yield. Raichur-
Kumpta 19 maintained the lead in spinning performance, the next in order
being Raichur-Kumpta 15 and the local variety. Six strains of local Kumpta
were found to be promising; Raichur-Kumpta 25 and Raichur-Kumpta 29
did well in the previous year also.

Seed distribution scheme. During the year 2,54,918 lh. of Jayawant seed
were sown over an area of 21,706 acres and 2,520 1b. of Gadag No. 1 over an
area of 300 acres, against 2,53,004 1b. of Jayawant over 20,032 acres and 10,941
Ib. of Gadag No. 1 over 1,060 acres in 1937-38. The natural spread under Jaya-
want was 30,000 acres.

The Kopbal Cooperative Cotton Sale Society, which was started in 1932,
continued to cooperate with the Agricultural Department in the production
and sale of pure sced and the holding of auction sales. During the year, 750
docras of Jayawant kapas were sold by auction at a premium of R3. 30 on Broach.
At another auction 329 docras of Jayawant kapas were sold at a premium of
about Rs. 20 on Broach.

Baropa. Root-rot scheme. This scheme which has for its object the study
of the root-rot disease of cotton in Baroda and the production of strains resistant
to it was sanctioned in July 1931 and came into operation in February
1932.
During the year K 8 progenies from the last year’s material were tested
for root-rot resistance in a glass-house. Crops like bajra, rice, sunn-hemp,
variali, tur, which are usually sown mixed with cotton, were rotated with the
latter and also sown in alternate rows with cotton to study their protective
effect on the discase. The results are not yet available.

Scheme for survey of Goghari cotton. During the year the cotton crop in
83,746 bighas was surveyed. This showed a total calculated area of 121-bighas
to be under Goghari mixture, i.e. 02 per cent of the entire area surveyed. The
range of mixture varied from 1 to 2 per cent. Out of 8,986 cultivators in 120
villages, fields belonging to only 594 showed admixture of Goghari, in an area
of 5,289 bighas. Propaganda work was continued along the lines of the past
year.
The object of the survey has been well served ; a sustained propaganda
and careful field to field investigation coupled with the enforcement of the
Cotton Control Act, 1935, have helped to check this menace to the reputation
of the Navsari cotton.

Plant-puller propaganda scheme. During the year, the number of plant-
pullers sold in Baroda and Navsari districts, was 2,767 and 1,750, respectively,
and the area handled amounted to 162,000 acres and 334,373 bighas, respec-
tively. The percentage of the uprooted area was 38 to 60 in the Navsari dis-

trict against 24 to 80 in the Baroda district.
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Scheme for improvement of Mathio cotton at Amreli. During the year, out
of the 40 high-yielding Mathio selections with a ginning percentage of 35 and
above and staple length of 18 mm. and above were grown in replicated progeny
rows, and the best ten types, superior to ordinary Mathio in yield, ginning
percentage, or fibre length were selected for further trials.

Replicated tests of seven varieties, C 520, N R, Jarila, Banilla, V 434,
V 438 and Mathio, showed no significant differences between the yields of the
important varieties, viz. C 520, Jarila, Banilla and Mathio. Owing to abnor-
mal season, the yields were very poor and therefore of no comparative value.
C 520 and Banilla ginned higher than Mathio but in spinning value Banilla
and Jarila were found to be much superior to C 520, N R and Mathio.

Baroda (Navsari seed storage) scheme. During the year, 20,406 lb. of szed
raised from pedigree seed were issued to A class growers for sowing over an area
of 1,200 acres and 1,56,962 1b. to B class growers for sowing over an area of
7,000 acres. The produce of the improved seed was marketed through the
marketing office at Surat. 1,787 bales of lint were sold at a premium varying
from Rs. 1-10 to Rs. 10 per khandy, against about 559 bales sold last year at
premiums ranging from Rs. 3 to Rs. 11 per khandy.

B D 8 cotton scheme. During the period the scheme has been in operation,
5,130 1k. of A grade seed, 18,760 lb. of B grade seed and 57,800 lb. of C grade
seed have been distributed for sowing over an area of about 8,000 acres.

BikanNER. Bengals cotton improvement scheme. Selection work was under-
taken in Cwn 520 to ascertain if its inherent defective germination can be
improved. Two sub-strains of C 520 were obtained with better germination
under field conditions, but they did not maintain their superiority during the
year for some inexplicable reason. None of the selections from the local survey
material was found to be superior to Cwn 520 in yield and quality. The first
lot of material from Rohilkhand and Bundelkhand survey was examined during
the last three seasons and two or three selections from it appear to be slightly
better than Cwn 520 in yield, but not in quality. From the bulk trials in
progress, the best will be selected for replacing Cwn 520. The results obtained
so far, however, do not show much chance of a better quality cotton being found
by selection from the local material. The cross between Cwn 520 and Bani
has given the most promising breeding material for the improvement of quality
and the best of the selections are being tried under replicated progeny row tests.

Mysore. Doddahathi cotton scheme. Observations made on the incidence
of disease on different varieties at the Irwin Canal and Hebbal farms showed
that the incidence differed with each variety; those that appeared resistant
under irrigated conditions proved susceptible under dry conditions. MA2
and Co 2 were found to be less susceptible than other varieties tested. The
study of the effect of different seasons on the disease revealed that the incidence
varied from year to year even for the same variety. October and carly
December were recorded to be the peak months of the disease for all the varieties
during the year. Observations made during the last two seasons showed that
the date of sowing has an important influence on the final yield of the crop.
In the varietal tests laid out in six randomized blocks with seven varicties,
MA II gave significantly higher yield than the others. In demonstration
plots, MA II, as a dry crop, gave a very high yield with a total rainfall of 5 in.
This strain withstands the attack of red leaf to a greater degree than others.
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This disease-resistant character appeared to have been inherited by it from its
peruvianum parent. Several crosses between G. peruvianum and promising
hirsutums and Sea Island will be made during the next season. During the
year, a few fresh crosses and a large number of back-crosses were made with a
view to combining, if possible, the desirable characters of two or more strains

into one.

(¢) Research on cotton technology

Rescarch on cotton technology was continued at the Committec’s Techno-
logical laboratory at Matunga. A noteworthy feature of the year was the
steady increase in the activities of the Laboratory falling within the scope
of the Testing House which was inaugurated in 1937. Six hundred and
thirty-five routine samples were received for tests during the year, represent-
ing an increase of 17 per cent over last year’s figure. The increase was most
pronounced in the case of agricultural samples and samples for technological
investigations.

Iu connection with the agricultural samples, a test which deserves special
mention is that relating to comparative tests on Umri-bani and Gaorani 6 to
find out whether Gaorani 6 can replace Umri-bani as a standard Indian cotton.
It was concluded that, if considerations of yield and ginning percentage
permitted, cultivation by the farmers of Gaorani 6 instead of Urmi-bani would
be a better paying proposition.

A large number of samples of lint, yarn and cloth were received for tests
from various firms. A sample of bleached yarn, discoloured by brown stains,
was received from a firm to find out the cause of these stains and the ways and
means of removing them. 'The tests carried out showed that the stains were
due to the yarns having come into contact with rusty irom, either in the kier
or in the packing cases and that they could be removed effectively by a chemical
treatment. A sample of cloth in whicn certain insects of a boring type had
made®holes was received from a mill and a formula for a protecting varnish
was supplied to the mill, together with suggestions for storing the cloth in such
a way as to obviate or greatly reduce the risk of similar damage. In connec-
tion with the investigation on the absorption of dyes by Indian cottons, a caloti-
meter employing the use of photo-electric cells has been designed at the Labora-
tory, and during the year two samples of cotton sent by a mill were tested with
the help of this instrument to find out their absorption for direct dyes. Mcasure-
ments of this type are important to the mills because the dyes being relatively
more expensive, some saving can be effected by using cottons which, other
factors being equal, absorb less dye than others.

Practical spinners are often confronted with the problem of predicting the
test of cotton for a specified count from the known results of a count into which
it has been spun. With the help of the data available at the Laboratory, this
problem has been successfully solved by working out a suitable formula.

Introduction of improved varieties of cotton

The table below indicates the progress made in the introduction of improved
varieties of cotton in the various provinces and states during 1938-39 ; the
actual area under these varieties is probably higher than given in the table,
as complete information for area under natural spread is not available.
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Area under improved varieties of cotton
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Area (in thousand

acres)
Name of province or state Varicty of cotton
1938-39 1937-38
l’ 1027 ALF 80 92
|| Jayawant 499 402
Gadag 1 148 126
Bombay . 4
Banilla 45 81
BD 8 14 6
L| Jarila 13
(| Cambodia 207 244
N 14 10 4
Madras . . . .4
H1 238 223
|| Karunganni (G7, AK and K1) . 162 205
Punjab . . . . Punjab-American— !
4F 993 1076
289F and 289F/K 25 160 126
289F /43 125 122
LSS 200 116
Mollisoni 755 981
(| Sind-Sudhar 224 269
Sind-American—
4F (and unspecified) . 362 380
Sind . . . .3
4F 98 59 68
Sca Island and Boss III . * 1
{ 27 WN 225 250

* Loss than

500 acres.
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Area under improved varieties of cotton—contd.

Area (in thousand

acres)
Name of province or state Variety of cotton
1938-39 1937-38
Verum . . . . . 196 137
Central Provinces and Berar .
Buri . . . . . 27 3
C 402 . . . . . 2 3
United Provinces . . C 520 . . . . . 34 29
A19 . . . . . 2 | 13
Indian states
Bombay states . . 1027 ALF . . . . 157 142
1027 ALTF . . . . 50 50
Baroda
BD8 . . . . . by 1
Punjab states . . . Punjab-American strains . 312 337

SA 4F (and unspecified) . 11 16
Khairpur
27 WN . . . . 35 74
Gaorani 6 . . . . 230 40
Banilla . . . . . 1

{
Hyderabad . . . 1 Parbhani-American . . 2 *

Jayawant . . . . 52 23

Gadag I . . . . 5 . b

Central India and Rajputana . Malvi strains . . . 4 7
Total . 5,663 5,651

Percentage of the total area 24 22

under cotton in India.

* Figures of improved desi (Mollisoni) cotton are not available.

Cooperative cotton sale societies

The number of cooperative cotton sale societies working in the Bombay
Province during 1938-39 was 34 as against 30 in 1937-38. The total quantity
of kapas sold was 6,56,433 maunds, the price realized heinz Rs. 38,72,003. In
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the Madras Province, 21 cooperative cotton sale societies dealt in cotton as
against 16 in the previous year and the total value of cotton handled by them
was Rs. 20,53,480. The Tiruppur Cotton Sale Society supplied pure seed of
Co 2 cotton to ryots over an area of 4,000 acres. It also took on lease a factory
and ginned 9,762 pothies of kapas. The society produced 13,138 bags of pure
seed worth Rs. 57,520. Only one cooperative adat society dealing largely in
cotton worked in the Central Provinces and Berar as against two in the previous
year. Both ginned and unginned cotton of the aggregate value of Rs. 15,409
was handled by it. Eighteen cooperative commission shops in the Punjab
dealing largely in cotton handled, 3,03,302 mds. of kupas of the value of
Rs. 18,16,300 as against 20 which handled 2,62,394 mds. of the value of
Rs. 16,30,853 in the previous year. In the Baroda State 30 cotton sale societies
worked during the year under report as against 18 in 1937-38. They handlea
9,575 bhars of cotton of the aggregate value of Rs. 7,08,038. Moreover, five
credit societies of Karjan taluka ginned 734 bhars of cotton and realized
Rs. 55,337. The Damnagar Cooperative Bank and Kodinar Cooperative
Banking Union sold collectively 465 and 340 bhars of cotton of 14 and 29 socie-
ties respectively. A colton marketing office also was opened at Surat in the
season to sell and get better prices of lint of the cooperative societics and agri-
culturists of Navsari district. In the Mysore State, there were no sale societies
which dealt exclusively in cotton but one credit society at Maradihalli in Chital-
drug district supplied to its members 500 and 50 maunds of sclection 69 and
H 190 cotton seed respectively. It collected 13,202 mds. of seed cotton, and
1413} mds. of lint cotton and got them ginned and sold 254 hales of cotton. The
Department of Agriculture was supplied with 6,658 mds. of cotton seed.

4. Sugarcane

The area planted with sugarcane has heen widely varying in recent years
depending on various factors, the chief of which is the price which the gtower
has been able to obtain for his crop. Another major factor has been the preva-
lerrce of pests, discases and other adverse conditions like floods which affect
the growers’ enthusiasm for the erop and at times even delimit the material
available for seed.

Dauring the year the total sugarcane area in India was 3,113,000 acres, almost
the same as about the early thirties, before the effect of protection became
noticeable. This represents a fall by 30 per cent from the 1936-37 crop, the
peak year both for cane acreage and sugar output. Besides this shortage in
area, both the acre-yields and recovery were markedly low during the season
on account of discases and floods in the two major sugarcane provinces of India,
viz. the United Provinces and Bihar. This resulted in the crushing season
in both these provinces heing one of the shortest on record.

That, in spite of all these adverse circumstances, the Indian white sugar
output was over eight times of what it was before protection was hrought in
indicates (1) the appreciably increased yields from the improved varieties and
(2) the great development in the industry as the result of protection and the
availability of raw material through increased acre-yields.

Results of sugarcane development during the year indicate the variety as
the central factor in sugarcane improvement work as elsewhere in the world.
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One important lesson to be drawn from the experience of this and recent yeurs
is the need for avoiding the wide fluctuations in cane area and acre-yields from
season to season. It is clear that for the proper development of the industry
the quantity as well as the quality of available raw material—both from good
and bad seasons—needs to be stabilized as far as possible.

Central Government activities

IMPERIAL AGRICULTURAL REsEArRcH InstiTuTE, NEW DELBI. It is well
known that the renaissance of the Indian sugar industry—converting it from
a country importing white sugar to the tune of a million tons into one which
during the crop year 1936-37 produced a surplus of roughly a quarter million
tons—resulted from two factors, viz. (1) the availability of raw material resulting
from improved canes which, besides giving greatly increased yields, also showed
themselves responsive to better agricultural treatment, and (2) the very subs-
tantial tariff protection. Most of these improved canes were the result of the
activities of the Imperial Agricultural Research Institute at New Delhi through
its subgtation at (‘oimbatore. Over the bulk of the Indian area, the term
‘ improved cane ’ is now practically synonymous with Coimbatore cane.

Coumbatore Breeding Station. The Coimbatore Breeding Station continued
its proved activities and recorded advances in the following directions :

(1) There was a further extension in the range of parents available
for crossing with the sugarcane ; certain of these included weeds like Imperata
and Sorghum halepense. This work is intended to widen the range of varia-
tion and try and work into the new productions characters not available in the
genus Saccharum.

(2) The breeding of the thick type of canes yielded further economic results,
certain of the resultant productions finding use even under subtropical condi-
tions. The breeding of the subtropical types recorded advances in the evolu-
«ion o# types to suit special conditions. Cos 419 and 421 have shown useful-
ness as parents in further breeding, while Co 396 as an ‘early