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INTRODUCTION

I'his is- the second report of the Famine Inquiry Commission
appointed under Ordinance No. XXVIII of 1944. We shall begin
by repeating our terms of reference.

To investigate and report to the Central Giovernment upon
the causes of the food shortage and subsequent epidemics in India,
and in particular in Bengal, in the year 1943, and to make recom-
mendations as to the prevention of thieir recurrence, with special
reference to—

(@) the possibility of improving the diet of the people and
the quality and yield of food crops, and

(b) the possibility of improving the system of administra-
tion in respect of the supply and distribution of food, the provision
of emergent medical relief and the emergent arrangements for
the control of epidemics in famine conditions.in those areas and in
those aspects in which the present system may be found to have
been unsatisfactory.

Our first report, entitled ‘‘ Report on Bengal ’ was published
in May 1945. This was concerned mainly with the history and
causes of the great famine of 1943, but we dealt also with problemns

vof food supply and distribution in Bengal in the immediate future,
and with medical relief and the control of ep1demlcs in famine.
In analysing the causes of the famine we had to give considerable
attention to the all-India food situation and food policy during the
critical war years, and in the chapter on food administration in
Bengal in the immediate future we referred freely to administra-
tive methods followed in other provinces, but Bengal itself was
throughout the main theme of the report.

2. In the present report, which is divided into four parts, we
have attempted to cover the remaining items in our terms of refer-
ence. Part I is in_general concerned with the emergency food
situation in India as a whole and the steps which have been taken
to relieve it. As a starting point, the position in 1943—the year
of the famine—is described in detail. Next, we consider the
resulfs of the Grow More Food campaign which was initiated in
1942. Other chapters in Part I deal with food administration in
India during the war, statistics of acreage and yield of crops, the
need for imports, and food administration in India during the
immediate post-war period. This part of our report relates, in fact,
to what may be described as short-term food policy and the imme-
diate practical measures which should be taken to avoid any repeti-
tion in the near future of the grave situation from which India
is now emerging.

The remaining three parts, which form the bulk of our report,
are concerned with the tremendous item *‘ (a) the possibility of
improving the diet of the people and the quality and yield of food.
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INTRODUCTION
crops,”’ which, as is at once apparent, is for practical purposes
co-extensive with the whole future development of the country. ln
upproaching these tar-reaching questions we first attempt (Part 1I)
to define the problem in chapters on ** Population *’ and ** Nutri-
tion *’ showing in the latter that the present diet of the bulk of the
population is deficient in quality and often in quantity, that the
supply of protective foods is grossly inadequate, and that the econo-
mic condition of the masses is such that they could not afford to
purchase a good diet even if sufficient supplies of protective foods
were available, The last-chapter in Part 1I deals with food policy
‘in its long-term aspects and may be regarded as the key chapter in
our repors. In it we define in broad outline suitable objectives
of food policy and the measures necessary to attain them. "Most of
the measures are discussed and elaborated in greater detail in later
chapters of the report.

Part I1I entitled ‘‘ The Improvement of Food Production and
Nutrition ”’ is in general concerned with the possibilities of deve-
loping- agricultural production by the application of scientific
knowledge and technical resources, We discuss under various heads
—irrigation, manure, improved varieties, pests and diseases, agri-
cultural implements and mechanization—methods by which agri-
cultural . production in general can be increased. A separale
chapter is devoted to the problems of animal husbandry including
milk production. The need for improving the health of the culti-
vator is emphasized, with particular reference to the prevention of
malaria, which is also of importance in connection with land
reclamation. The important questions-of agricultural research
and the organization of agricultural departments are discussed.
We consider separately -at some length the production of various
supplementary and protective foods, including milk, fish, vegeta-
bles, fruits, tubers and other high-yielding crops. The last chapter
of Part I1I deals with specific measures for improving nutrition,
apart from the general approach to this objective by increasing
food supplies and raising purchasing power.

Finally, we attempt to deal, in Part IV, with the thorny pro-
blem of the reorganization of agriculture, to the end that the culti-
" vator, the producer of food, ‘may be in a position to make use of
improved agricultural methods and increase his outturn. The
questions discussed are the subdivision and fragmentation of hold-
ings, the occupancy-right-holder and the non-occupancy tenant,
the permanent settlement, agricultural prices, rural credit and
employment, multi-purpose co-operation, organization of large land-
holders, and rural administration and co-ordination.

A summary of our conclusions and recommendations forms an
annexure to the Report.

3. In our first report, dealing with the famine in Bengal, we
remarked that our responsibilities differed from those of earlier
Famine, Commissions in India in that we had to report, not on
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INTRODUCTION

famine due to the obvious cause of drought, but on a calamity
resulting from a complicated series of events for which both natu-
ral causes and human error were responsible.” We had, in fact, a
more difficult task to perform than that undertaken by our prede-
cessors. As regards our second report, we venture to make the same
claim. In 1902, when the last Indian Famine Commission reported
the field to be covered in considering the prevention and relief
of famine and the development of food production was a limited
one, and the Commission, it may be said, had that field to itself, or
almost to itself. To-day things are different, A great deal of
knowledge has accumulated, and many of the subjects with which
we are concerned are normally dealt with by specialists who have
devoted a lifetime fo their study. Further, numerous reports on
reconstruction and development, which overlap to some extent with
our report, have been prepared, or are under preparation, by com-
miftees” of the Central and Provincial Governments, non-official
bodies and individual experts. The position 'is such that many of
the questions to which we have devoted a single chapter in our
report would in themselves almost provide scope for the enquiries
of a commission. In the circumstances we may perhaps be excused
for any technical errors which may occur in sections of the report,
and for our inability to deal adequately with so-wide a range of
subject-matter.

It is fully apparent that progress in the spheres of community
life with which we are most directly concerned—nutrition and agri-
culture—and progress in many other spheres are interdependent.
There are, however, various ‘important questions relevant to the
main theme of our report which have either not been discussed at
all, or referred to very briefly. Thus, the illiteracy of the masses is
a serious obstacle to all forms of progress including those with
which we are most directly concerned, and the need for the vigo-
rous development of education in all its aspects is obvious. We
have not, however, dealt with this question, which has been fully
considered in the ‘‘ Report of the Central Advisory Board of Educa-
tion ’’ (1943), in any detail. We have made little reference to agri-
cultural marketing and rural transport, both of which were dealt
with at length by the Royal Commission on Agriculture. As
regards some of the subjects discussed in our report—the improve-
ment of agricultural economy, for example—we have in general
attempted to state the problem rather than to solve it, suggesting

general lines of approach and investigation rather than clear-cut
schemes for immediate action,

4. Our main responsibility, as we have conceived it, has been to
survey the problem as a whole and to define the broad lines of a
food policy designed to prevent any future threat of famine and
to improve the diet of the people. In attempting to do this, and
to view 1n true perspective the far-reaching measures necessary for
the attainment of the objective, we have left ‘many gaps to be
filled in by others. Much hard work and hard thinking will be
needed to further the reconstruction and development of the country
along sound lines, The Commission of which we are members i
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INTRODUCTION

the latest of four Indian Famine Commissions. We hope that it
will be the last Famine Commission and at the same time the first
of a series of Food Commissions concerned not with the prevention
" of famine, but with the replacement of hunger and malnutrition
by plenty.
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PART I
Short-term aspects of the food problem

CHAPTER I.—FOOD SHORTAGES IN INDIA IN 1943

We have dealt with the food shortage in Bengal in 1943 in
our report on that province. Our terms of reference include the
study of the food situation in the same year in other parts of
India. A review of that situation will make a suitable starting
point for the present report. While in certain respects 1943 was
an exceptional year, the supply situation in general during the
next few years is not likely to be very materially different. Hence
an account of the position in 1943 will be of value in clarifying
questions to be discussed in later chapters of this report. We shall
consider here only cereals, which form the great bulk of the food
of the population, the most important being rice, wheat, millets,
barley and maize. It is to be observed that before the war India
was not self-sufficient in cereals, a small exportable surplus of
wheat being offset by large imports of rice.

Imports and exports of rice and wheat,
(In millions of tons).

exports -} -
imports —.
T ey
Rice. Wheat.
Five years ending v
1937-38 (average) . . - 172 + 020
1938-39 .. .. .. — 125 + 019
193940 . . .. — 214 — 002
1940-41 . .. .. — 109 + 012
1941-42 . . . — 071 -+ 028
1942-43 . + 026 + 0-03

~ On the fall of Burma in the early part of 1942, imports of rice
ceased. The areas most affected were parts of the provinces of
Bombay and Madras, and the States of Cochin and Travancore.

2. Certain provinces in India are net exporters of cereals in
normal times, They are, the Punjab, the Central Provinces and
Berar, Sind, Orissa and Assam:—

(i) The Punjab is mnormally a large exporter of cereals.
These exports consist in the main of wheat but also include rice,
millets and barley. The wheat crop ~harvested in'1943 was a
bumper one and the rice, millet, maize and barley crops were

good. In 1943 the province had an unusually large exportable
surplus.

(ii) The Central Provinces and Berar also normally have an
exportable surplus. This area had an excellent rice crop in
194243 while the millet crop was slightly above, and the wheat
crop below, the normal. There was no shortage in this province
in 1943; it had in fact a considerable exportable surplug of rice.



SHORT-TERM ASPECTS OF THE FOOD PROBLEM  [PART 1

(iii) Sind is-another surplus province. In 1942-43 the
exportable surplus amounted to about 30 per cent of the provincial
yield of foodgrains.

(iv) Orissa’ normally has a surplus of rice and during the
period, lst December 1942 to 31st October 1943, exported about
100,000 tons. This was accomplished in spite of a poor harvest.
Although the province as a whole had a.surplus in 194243, there
was serious distress accompanied by some deaths from starvation
in the four coastal districts of Balasore, Cuttack, Puri and
Ganjam. This was due, first, to the damage caused by cyclones
in October and November 1942, secondly, to floods in August 1943,
and finally, to the steep rise in prices during the free trade period
which had the effect of placing rice beyond the reach of the poor.
In our report on Bengal we have described health conditions in
Orissa during the famine year.

- (v) Assam has an exportable surplus of rice and imporis a
small quantity of wheat. The volume of the rice surplus cannot
"be determined accurately because the exports by country boat are
not recorded. The rice crop of 194243 was a good one and there
was no shortage in 1943, .

3. The deficit provinces, apart. from Bengal, are the North-
West Frontier Province, Bihar the United Provinces, Madras and
- Bombay.

(i) The North-West Frontier Province is normally slightly
in deficit. It imports about 25,000 tons of wheat and 8,000 tons
of rice, and exports approximately 15,000 tons of barley. There
was no shortage in 1943; this was largely due to a bumper wheat
crop. o
(ii) Bihar, in normal times, is deficit in rice as well as in
wheat. During the four years 193738 to 194041, the average
annual imports were approximately 200,000 tons of rice and
71,000 tons of wheat and wheat products. In addition, the Bihar
Government estimate that 74,000 tons of rice, in the form of
paddy, were received yearly from Nepal. The following table
shows the estimafed yield of the rice, wheat, maize and harley
crops in Bihar for the four years ending 1942-43:—

(’000 tons.);

Year. Rioe. Wheat. Maize. Barley.
1939-40 . 3,178 424 441 4035
1940-41 .. 2,134 405 393 446
1941-42 . 2,747 485 456 445
194243 3,256 581 558 416

It will be noticed that the yield of the rice, wheat and maize
crops in 1942-43 was very good. During the free trade period,
May to July 1943, prices rose steeply and the Government, in order
to assist the poorer classes, opened numerous ‘‘ poor ”’ shops at
which foodgrains were sold at cheap rates. On the abandonment
of free trade, Government were able to regain control and prices
fell rapidly. The only supply which Bihar received under the
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CHAP. 1] FOOD SHORTAGES IN INDIA IN 1943

Basic Plan in 1943 was about 20,000 tons of wheat. Apart.from
the rise in prices, consequent on the introduction of free trade,
the supply position in Bihar during 1943 wad not unsatisfactory,
and in the latter part of the year 50,000 tons of rice were supplied
to Bengal. :

(iii) The United Provinces, taking all cereals together, nor-
mally has a small deficit of about 50,000 tons. The province is,
however, heavily deficit in rice, the average imports amounting to
about 174,000 tons. The production of the main cereals in
1942-43 was satisfactory. A procurement organization was set up
in March 1943 and the Provincial Government were able to ensure
gupplies to the urban centres, and in addition, to provide over
160,000 tons of cereals for deficit provinces and the defence
services.

(iv) (a) Madras is normally deficit in ~rice, wheat, and
millets. During the four years ending 1940-41 and the five years
ending 194142, the average yearly imports of rice were about
350,000 tons and 260,000 tons respectively as‘against an average
production of approximately 47 million tons. The imports came
chiefly from Burma. During the same period the average yearly
imports of wheat from other parts of India were about 65,000 tons,
as compared with an annual production of only 2,000 tons. The
recorded net imports of jowar and bajra were small, about 10,000
tons, but in addition, there were unrecorded imports of ragi and
other millets from the States of Mysore and Hyderabad into the
adjoining districts of the province. The shortage in the supply
position created by ‘the stoppage of imports of rice from Burma in
the spring of 1942 was aggravated by two factors. First, Ceylon,
the States of Travancore and Cochin, and the province of Bombay,
in normal times, depend largely on imports from Burma and on
their cessation purchases for export to these areas began to be
made in the main rice producing areas of Madras. Secondly,
parts of the Ceded Districts of Bellary, Anantapur and Kurnool
suffered during 1942 and 1943 from a serious famine consequent on
‘the failure of the south-west and the north-east monsoons in 1942.

(b) In May-June 1942 purhases of rice for export led to a
steep rise in prices and the Provincial Government endeavoured to
bring the situation under control by allocating export quotas to
the buying areas, and prohibiting exports from the province except
under permit. These steps did not, however, prove entirely
successful and in September 1942 an official purchasing organiza-
tion was set up in the main surplus rice areas for the purpose of
undertaking all buying for export outside the province and for
the defence services. Later, in February 1943, the work of this
agency was extended to the purchase of supplies of rice for deficit
areas in the province. The surplus rice areas are situated in the
north and south deltas. They are well provided with irrigation
canals, and in consequence, are protected against crop failures.
Procurement operations in these areas were very successful and
enabled the Provincial Government to obtain control of large

(61



SHORT-TERM ASPECTS OF THE FOOD PROBLEM [PART I

supplies of rice. During the period December 1942 to October
1943, more than 700,000 tons of rice were purchased on Govern-
ment account. The rice purchased was largely used for meeting
the needs, as far as possible, of the deficit areas in the province,
parily for the defence services, and partly for assisting the
neighbouring provinces and states.

(c) The rainfall in the three districts of Bellary, Ananta-
pur, and Kurnool is uncertain and, in the absence of protective
irrigation works, these areas are very liable to famine. Both the
north-east and the south-west monsoons of 1942 failed and famine
conditions prevailed in large areas of these districts during the
greater part of 1942 and 1943. The population of the affected
areas was nearly 1.2 millions and it has been estimated that about
400,000 persons were in receipt of relief during the famine.
Numerous famine relief works were started and arrangements
made for the -import of foodgrains into the affected areas
from other parts of the province as well as from outside the
supply of grain to famine camps. This was necessary as workers
found it difficult to buy grain in the markets. Over 20,000 tons
of millets were supplied to the famine camps. The expenditure
on relief operations was heavy, amounting to Rs. 2,18,00,000.
Although there was great distress among the poorer sections of
the people, the famine did not cause exceptional mortality.

(d) The supply position in Madras in 1943 was, therefore,
one of considerable difficulty. The quantities of feodgrains
received from other provinces and states under the Basic Plaa
during 1943 were not large, being as follows:—

Tons.

Rice 1 .e .. . 33,000

Paddy .o . o 9,700

Millets .. 72,400
Wheat and wheat pro-

ducts ve ve . 47,600

The situation was kept under control very largely owing to the
success of the procurement operations in the surplus rice areas of
the north and south deltas. Another factor, which also assisted,
was the existence of reserves in the hands of the cultivators in the
millet producing and consuming areas. Rainfall is uncertain in
the ‘“dry’’ areas of the province, and the cultivators in ihese
-areas are accustomed to keep reserve stocks of millets as an insur-
ance against poor harvests in years of deficit rainfall. The
-existence of these reserves was a factor of some importance in 1943.
The higher prices then prevailing induced the cultivator to sell
“part of his reserve, and this additional supply was useful not only
in assisting the famine-stricken areas but also in increasing the
flow of supplies to markets in other parts of the province.

V (v)7 (a) Bombéy normally is deficit in rice, wheat and
millets. This is largely due to the demands of the urban areas,
Bombay city, Sholapur, Ahmedabad, Poona, and other towns.

148 against these receipts Madras suppiied 114,000 tons of rice to Ceylon
and neighbouring provinces and states. :

[6]



CHAP. I] FOOD SHORTAGES IN INDIA IN 1943

The following table shows the average annual imports and produc-
tion of cereals during the five years ending 1941-42 as well as
production in 194243 :—

Average of the five years ending 1941-42.

Importa. Production.
(*000 tons).  (’000 tons).

Rioce . .. 295 7568
Wheat .. .o 147 303
Millets (jowar and
bajra) .. .. 54 1,795
496 2,854
Yields during 1942-43.
(000 tons).
Rice .é .e .e 928
Wheat .. .. .. 215

Millets (jowar and
bsjra.) .. . . 1,682

2,825

(b) As in the case of Madras, imports of rice came chiefly
from Burma, and those of wheat from other parts of India. . Again,
as in Madras, the supply position in 1943 was complicated by
scarcity and famine in certain districts in which, owing to uncer-
tain rainfall and the absence of irrigation, crops are liable to
periodic failure. On the other hand, the supply position in
Bombay was eased by the fact that as against a normal deficit of
about 496,000 tons, the province received during the lkharif year
1942-43 (December 1942 to November 1943) and the rabi year,
1943-44 (April 1943 to March 1944) a total quantity of 431,000
tons of foodgrains.

: Tons.

Rice and paddy .. . 84,000
Wheat .. . .o 230,000
Millets .e .e . 117,000

431,000

The supply problems with which the Government of Bombay
were faced in 1943, were, first, the feeding of Bombay city and
other industrial areas, and secondly, the provision of supplies to
certain areas in which scarcity and famine prevailed owing to the
failure of the crops.

(c) When prices rose in 1942 the Provincial Government
began to acquire stocks for distribution in Bombay city. By the
end of the year the only supplies which were not distributed under
Government control were about 4,000 maunds (147 tons) of rice
a day. In December 1942, the conclusion was reached that
rationing would have to be introduced, in January 1943 prelimi-
nary administrative arrangements were made, and on Ist May
1943 rationing was introduced in the city, The necessary supplies,

[7]



SHORT-TERM - ASPECTS OF THE FOOD PROBLEM [PART I

wheat, millets ‘and rice, were obtained largely from outside the

province, and partly from the surplus rice areas of Colaba and
Thana. '

(2) In 1942 the activity of the monsoon declined towards
the end of August and there was practically no rain after the
middle of September, except for scattered showers in the south cf
the province late in December. The early cessation of the mon-
soon seriously affected the cultivation of rabi crops, particularly
in the eastern parts of the South Deccan and the Karnatak. These
areas had experienced scarcity conditions in the previous year
and the failure of the rabi crops in 1942-43 resulted in a serious
shortage of food and fodder. The area which suffered most was
the Bijapur district where famine conditions prevailed from Nov-
ember 1942 to December 1943. There was also scarcity, not
amounting to famine, in parts of the districts of Dharwar, Bel-
gaum, Satara, and Sholapur during 1943. The total population
affected by scarcity and famine was 1,500,000—950,000 in the
Bijapur district and 550,000 in other districts.

Great difficulty was experienced in supplying grain to the
affected areas. This was specially so towards the end of 1942
and during the early months of 1943 when foodgrains were very
scarce in Bombay city and only small supplies were received
from outside the province. The supply position in the Bijapur
district was particularly acute and it was found necessary first, to
supply millets at subsidized rates from November 1942, and
secondly, to ration the whole district from 1st July 1943 on the
basis of 2 1b. of cereals per adult per day. These supplies were
provided in bulk to villages and distributed either by reliable
local merchants or by village revenue officers under the super-
vision of local non-official committees. In other areas, fair price
shops were opened for the sale of grain to the poor on the basis of
one rupee worth- of grain per family per week. The usual mea-
sures, including relief works, prescribed by the Famine Code were
also undertaken. By the end of 1943 agricultural conditions had
greatly improved and the declarations of famine and scarcity
were withdrawn. The relief measures undertaken were successful
in preventing any exceptional mortality.

.~ (vi) Bengal is mnormally deficit in rice and wheat. The
average annual net imports of rice according to the recorded
statistics for the five years ending 1941-42 were approximately
132,000 tons. In addition, there were unrecorded imports by
country boat from Assam and from Arakan in Burma; the amount
of these imports is not known with accuracy. - The average annual
net imports -of wheat for the same period were 249,000 tons. The
imports of rice were chiefly from Burma and those of wheat mainly
from other parts of India. We have dealt with the supply posi-
tion in Bengal in 1943 in our report on that province.! It will
suffice to say that the aman rice crop reaped in- November and
December 1942 was a very poor one. : :

! Report on Bengal, Part T, bhapter III, section C.

[8]



CHAP. 1] FOOD SHORTAGES IN INDIA'IN 1943

4. (a) The States of Travancore and Cochin in normal times
are dependent largely upon imports of rice from overseas, chiefly
from Burma. The exact amount of these imports ‘is not known
and various estimates have been made. The State of Travancore
estimates that on the basis of an average yearly consumption of
275 1b. of rice for 75 per cent of the population, that is, adults,
and 682 1b. for the remainder, the annual requirements are 617, 000
tons. The annual production is estimated at 250,000 tons and
on these figures the deficit becomes 367,000 tons... On the same
basis annual consumption in Cochin would be about 150,000 tons.
Production is estimated at about 86,000 tons, thus giving a yearly
deficit of 64,000 tons. Calculated in this manner, the ‘annual
deficit for both the States works out at about 430,000 tons. It is,
however, doubtful whether the pre-war imports were as large as
this; they were probably less. But whatever the actual figure
was, it is clear that in these States, the deficit was very large.

(b) On the loss of imports from Burma the supply position
in both States became extremely difficult. . At first, supplies were
received from Madras, 95,000 tons of rice being despatche(l by
that Province between July 1942 and January 1943.  Later in
1943, the Basic Plan came into operation and during 1843-44 the
two States received supplies as follows:—

Between December 1942 and November 1943 —
Rice 141,000 tons.
Millets 24,000 tons.

Between April 1943 and March 1944 —
Wheat 138,000 tons.

(c) Both the States took drastic action to conserve and control
internal supplies. Early in 1943 private trade in rice and paddy
was prohibited and measures were introduced which gave the
Governments not only a monopoly of purchase of the surplus paddy
of all producers, but also required producers to sell the whole of
their surplus grain to Government af the prescribed price. The
Travancore Government have gone a step further and every pro-
(ucer, whether he has a surplus or not, is required to sell to
Government, for general distribution, a prescribed proportion of
his produce. Further, the distribution of foodgrains was brought
entirely under Government control and during 1943 rationing was
introduced throughout the two States, in rural as well as in urban
areas. In Travancore, in October 1944, the ration for adulis was
roughly 14 oz. of foodgrains, per day, of which about 8 oz. was
rice, 5 oz. wheat at 1 oz. other grains. In Cochin the ration was
somewhat smaller, being about 12 oz. of foodgrains per day. As
in Travancore, this was composed partly of rice, and partly of ofher
foodgrains.

(2) Tapioca is produced in large quantities in both the Srates.
Its cultivation has been greatly extended during the last three
years, that is, since the shortage in the rice supply became acute.
It is cheap and is therefore within reach of the poorer classes who,
in spite of its inferior nutritive qualities, prefer it to wheat and
millets. The Governments of the two States recognized the

[e]



SHORT-TERM ASPECTS OF THE FOOD PROBLEM [PART X

importance of tapioca as a substitute for rice and its expori was
prohibited in 1942. There is no doubt that the presence of this
alternative food and its increasing supply have been important
factors in ameliorating the position created by the serious shortage
in the supply position of rice.

. b. The Deccan States are adjacent to and interspersed with the
districts of Bijapur, Dharwar, Sholapur and Satara in the Province
of Bombay. In 1943 the rabi crops in these States, like those in
the adjacent areas of the Province of Bombay, were seriously
aflected by the early cessation of the monsoon and there was a
scrious shortage of food and fodder. Under the Basic Plan they
were given supplies amounting to 61,000 tons of foodgrains in 1943
and 109,000 tons in 1944,

" 8. In conclusion reference should be made to imports from
overseas and the supplies for the defence services in 1943.

Imporis during 1943, Supplies to defence services.
. Tons. ToNs.
Wheat .. cee .. 273,000 Rice .. .e .o 176,000
Barley .. . .- 98,000 Wheat .. . 500,000
Barley, millets and :
maize . . 46,000
371,000 722,000

—ag.
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CHAPTER II.—-THE GROW MORE FOOD CAMPAIGN

\/ Early in 1942 the Indian Central Cotton Committee and the
Advisory Board of the Imperial Council of Agriculture Research
‘made recommendations for growing more food. The Government
of India in April 1942 called a “ Food Production Conference *’
with the object of €omcerting measures for the increased produc-
tion of foodgrains in India. The conference “was attended by
representatived of the provinces and the states and was presided
over by the Member in charge of the Department of Education,
Health and Lands of the Government of India. The conference
viewed with grave concern the shortage of food which was likely
to face the country largely because of the loss of imports of rice
from Burma, and recommended that a planned drive for the
increased production of food and fodder crops should be immedi-
ately initiated. The measures recommended by the conference
may be tabulated as follows:—

(i) An increase in the area under food and fodder crops by—
(a) bringing new land, including fallow land, under culti-
vation; ,
(b) double cropping; and
(¢) diverting land from non-food crops to food crops.

(ii) An increase in the supply of water for irrigaiion by the
improvement and extension of existing irrigation canals, the con-
struction of additional wells, ete..

(iii) The extended use of*manures and fertilizers.
(iv) An increase in the supply of improved seeds.

Since 1942 the Grow More Food campaign has been conducled
/jon these lines by the Central Provincial and Stale Administra-
tions,) We propose to review the measures fakéen and the results
achieved, not with the object of pointing out what should have
been done or not done, but with the object of drawing lessons for
the future. :

\Z. The following grants and loans have been sanctioned by the
Ceutral Government to the provinces and states in aid of Grow
More Food schemes: — ' '

(In lakhs of fupees.)

Grants from. Grants from the .

Year. ~ Loans. Central
revenues. Cotton fund.
194344 1644 698 148
194445 129-1 1620 233
 Total 2935 2318 381

JFiguyres showing the expenditure incurred by Provincial and State
Governments are not available, but as grants are generally not
made on a basis more favourable than 50:50, the figure for grants
may be taken as involving an equal expenditure from Proviacial
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and State revenues. The details of the grants and loans made by
the Central Government are given in the statement at the end of
- this chapter.

\/ﬁXTENSION oF CULTIVATION

\3{. In the absence of statistics, the majority of the provinces
have not been able to supply information as regards the area of
waste land brought under cultivation since the launching of the
campaign. According, however, to information supplied by
the Governments of Bombay, the United Provinces and Orissa,
the area of new land brought under cultivation in these provinces
is approximately 163,000 acres, 140,000 acres, and 100,000 acres
respectively.

\{Tﬁe chief reasons why culturable waste land is not cultivated
-care as follows : —

@) lack of water;
(\) lack of drainage;
(L4} unhealthy conditions, chiefly due to malaria;
(iv) deep-rooted grasses and weeds;
v).-low fertility of the soil;
(vi) salinity and alkalinity; and
(vii) liability to damage by wild animals.

The pressure of population on the land in India is very grea:
and the area of culturable but uncultivated land which can be
brought under cultivation without the application of special, and
in the majority of cases, expensive measures, is small. Irrigation
canals involve heavy capital outlay and cannot be built in a day.
There is also a limit to the rate at which wells, tube or open, can
be constructed, particularly in conditions created by the war.
Protection against wild animals presents difficulties and the
restriction on the supply of cartridges imposed by war conditions
has resulted in an increase in the numbers of wild pig and deer.
Land covered with jungle cannot be brought under cultivation
without labour and capital. Deep-rooted grasses cannot be eradi-
cated without the assistance of tractors. The draining of marshy
lands is frequently an expensive and technical matter. And
finally, unhealthy tracts present problems of peculiar difficulty.
It is, therefore, unlikely that the area of new land brought under
cultivation within a short period of two or three years has been
large. Tt would be surprising if it were so.

The measures taken to encourage the bringing of new land
under the plough have been various, such as, interest-free loans,
rent-free leases for a ferm of years, rebates on assessment of land
revenue, the supply of water for irrigation free or at concessional
rates, the supply of seed at cheap rates, and the amendment of
{enancy laws in some areas so as to enable zamindars to settle
darkhast lands without affecting their rights thereto.

« Considerable areas are also classed as ¢ fallows.”” These are
usually of such low fertility that they cannot be cultivated every
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year and must be allowed to lie fallow after yielding crop for two
or three years. Some of this fallow land has, however, been
brought under regular cultivation owing to the high prices now
prevailing for agricultural produce. Statistics are not available
showing the area of fallow land brought into regular cultivation.

DovsLE CROPPING

1. The area of double-cropped land has extended considerably,
the reported increase in British India being 3-5 million acres, as
compared with the average for the six years ending 1941-42. All
provinces except Bombay and the North-West Frontier Province
show an increase in the double cropped area. High prices have
been the main incentive for this increase. Soil moisture is essen-
tial for success in double cropping and hence the lands which
carry two crops are chiefly rice land or land which can be irrigated
from canals, wells or tanks. Double-cropped land also usually’
requires generous manuring. In various provinces double crop--
ping has been encouraged by loans and subsidies for the construc-
tion of wells, tanks and small irrigation projects.

TaE DiversioN oF Laxp FroM Nox-Foop 10 Foop Crors

~/5. (1) The entry of Japan into the war closed the Far-Eastern
market to Indian cotton. This created a serious position for the
growers of short staple cotton and special measures were taken to
reduce the acreage under that type of cotton/with the double object
of preventing the cotton market in India from being flooded with
** unwanted >’ cotton and increasing the production of foodgrains.
A Cotton Fund was created in 1942 out of the proceeds of an addi-
“tional custows duty on the imports of raw cotton. The object of
this fund was to enable Government to take steps for the relief of
the situation arising out of the stoppage of cotton exports to
Japan by inter alia financing measures designed to assist the culti-
vator to change over from short staple cotton to other crops.
Bonuses have been paid to cultivators en the basis of the reduec-
tion in area, and the Government of India have agreed that pro-
vinces and states should be reimbursed for the loss incurred in
refusing a supply of water for the irrigation of cotton crops, and
supplying water at low rates for food crops on land which had
peviously been under cotton.; Manure and seed have been provided
free or at concession rates {or land diverted from cotton to food-
grains, and propaganda was undertaken on a wide scale urging
a reduction in the area under short staple cotton. The result of
these measures was that the all-India area under cotton fell from
+24 2 million acres in 1941-42 to 192 million acres in 1942-43. In
194344 there was an increase to 20:4 million acres, but the
acreage under cotton was still nearly 4 million acres less than in
194142, The forecast of the area under cotton in 194445 indi-
cates a large reduction as compared with the previous years, and
we understand that the Indian Central Cotton Committee has
recommended that the area under cotton should be reduced to
16 million acres. The food crops grown in place of cotton are
bajra_and jowar.
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Legislative action has also- been taken with the object of
reducing the area under cotton. The Government of Madras have
taken power to restrict compulsorily the acreage wunder certain
varieties of short staple cotton. In Bombay legislation has been
passed to control the areas under foodgrains and non-foodgrains.
In Hyderabad (Deccan) a tax equivalent to double the land
revenue has been imposed on land under cotton and a sales tax
levied on all sales of cotton. The States of Baroda and Nawa-
nagar have also compulsorily restricted the area under short staple
cotton. S : :

It should be recognized that while cotton is classified as a
non-food crop it produces an important feed for cattle in the form
of concentrates; cotton seed and cotton seed cake, and the oil is glso
“used asoneof the raw materials'in the manufacture of vanaspati *.
The average acreage under cotton during the three years ending
1938-39 was 24 7 million acres; in 194243 it fell to 192 million
acres, a reduction of 5-5 million acres. It is estimated that the
yield of cotton seed from -5 million acres is 500,000 tons. The
loss of this quantity must have considerably reduced the supplies
of cattle food which in turn had repercussions on agricultural
production and milk supply. The restriction of the area under
cotton must be judged with these facts in view. '

(ii) Jute is grown in Bengal, Bihar and Assam, but the
acreage in the last fwo provinces is small compared with that in
Bengal. For instance, in 1939 the area under jute in Bengal
was estimated at 2-5 million acres, whereas the total area in
Bihar and Assam was less than 600,000 acres. The alternative
crop to jute is rice. In Bengal, though not in Bihar and Assam,
since 1941 the acreage under jute has been regulated by Govern-
ment by virtue of the powers given under the Bengal Jute Regu-
lation Act of 1940. A complete survey of the area under jute was
made in 1940-41 and the area registered was nearly 5 million
acres.? This figure is double the area given in the jute forecast
for the previous year. The figure of 5 million acres is now taken
as the standard and the acreage permitted to be sown in a parti-
cular year is expressed as a fraction of this figure. The actual
acreage under jute during the four years ending 1944-45, that is.
since the regulation of the jute acreage has been enforced, has been

_as follows:—
Million acreas.

104142 .. .. o .. 15
194243 .. .. .. .. 27
194344 .. <y .. e 21
104445 .. v e an 17

It is impossible to compare these figures with the estimates of the
areas under jute in Bengal during the years preceding 1940-41;
they are not comparable. The figures, however, show that the
acreage has fallen by one million acres between 194243 a}nd
1944-45. This reduction was in all probability due to the high

" 1Hydrogenated oil for human consumption.
2 We are not in a position to testify to the accuracy of this figure.
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price of rice which has encouraged the growing of rice instead of
Jute, for the prescribed fraction was one half in each of these three

years. '

The areas under jute in the provinces of Assam and Bihar have
also decreased since 1941-42. The figures are as follows:—

(In thousands of acres.)
A

B‘iha.r. Assax;x,
1941-42 .e . .e 242 304
194243 .. . . 233 320
1943-44 .. .e . 202 231
194445 e .e 163 149

Here again, the decrease is in all probability due in large
measure to the high price of rice. Propaganda in favour of grow-
ing food crops has also assisted. ! = ‘

IRRIGATION

6. Throughout the greater part of India rainfall is liable to he
deficient in quantity and irregular in incidence. For this reason
the yield of crops wholly dependent upon rain is much lower than
that of irrigated crops. This is shown by the figures in the
following statement:— '

(In 1b. per acre.)
o

Rice, Irrigated. Unirrigated.
Madras ‘e .o 1,195 - 866
Punjab . . 819 521
United Provinces, .. 1,050 800

Wheat. '3

“Bombay o et 1,236 v 406 .

Punjab . . 928 551
Delhi . . 1,148 666
United Provinces .. 1,050 760

‘The provision of an assured = and regular water-supply is, there-
fore, a most important factor in increasing the food supply of the
kountry. Such a supply of water not only greatly increases the
yield but also enables land which would otherwise be uncultivated,
owing to inadequate rainfall, to be brought under the plough.
Further, irrigation increases the double-cropped area. From the
early stages, therefore, emergency irrigation schemes occupied a
prominent place in the Grow More Food campaign. These
schemes consist of—

(@) the reconditioning of old and the construction of new.
tanks and open wells;

"6) the construction of tube wells fitted with power-driven
pumps; ' :
~(c) the erection of pumping plant for the raising of water
from rivers; and ‘ o

{d) minor extensions and improvements to existing canals.
Schemes costing several crores have been sanctioned but the addi-
tional area brought under irrigation has not as yet been large.
We do not say this in any spirit of criticism. Kven emergency
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schemes take time to complete, particularly in conditions arising
out of the war. There are several reasons for this. Departments
are short-handed, materials are difficult to obtain, skilled labour
is in short supply and above all, delay is inevitable in obtaining
machinery. ,

The Punjab hag shown the greatest progress. This is natural
as the extensive system of canals in that province offers greater
scope for carrying out improvements to existing works, An
additional 300,000 to 400,000 acres have been brought under
irrigation since the beginning of 1942-43. Further, a scheme
for subsidizing the construction of 5,000 percolation wells at
a total cost of Rs. 14 lakhs has been sanctioned. In the United
Provinces a large scheme involving the construction of 1,000 miles
of new_channels and 400 tube wells has been sanctioned. It is
hoped to complete the scheme by 3lst March 1946 when an
additional area of 579,000 acres will be brought under irrigation.
By the end of March 1945 it was expected that the additional
area under irrigation would be 278,000 acres. In addition, a
scheme estimated-to cost Rs. 11,00,000 has been sanctioned for
giving financial assistance to cultivators for the construction of
open masonry wells. Interest-free loans and subsidies will be
granted up to one half and one quarter respectively of the
cost of the wells. In Bombay schemes for the improvement
of old wells and tanks,”™ the construction of new well¢ and
tanks, and the construction of _bhandaras  at a cost of

_over Rs. 30,00,000 have been commenced. These schemes
are expected to take three years to complete and to bring
under irrigation an additional 10,000 acres in 194445
and 20,000 acres in subsequent years,/ In Sind the re-modelling
of old canal systems has enabled 150,000 acres of irrigated land
to be leased out for the growing of food crops. In Madras an
additional 40,000 acres have been brought under irrigation in the
area covered by the Cauvery-Mettur Project. In addition,
schemes costing Rs. 74,00,000 have been samnctioned. When
completed, these will bring under irrigation about 63,000 acres.
In the Central Provinces and Berar a scheme for the construction
of a large number of wells has been sanctioned. In other pro-
vinces similar schemes, though on a smaller scale, have been
sanctioned and are in course of construction.

MaNURES

7. The application of manures is a mest important factor
in obtaining quickly an increased production of food crops, and
the Food Production Conference in April 1942 resolved that
“ arrangements should be made ToFthe supply of manures, parti-
cularly oil-cakes and bone-meal; green manuring, where possible,
proper storage of farmyard manure and the making of compost
should also be encouraged.” During the Grow More Food
‘.‘"campaign action has been taken to iacrease the production and
"the application of various types of manures but little success has
been achieved./
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The amount of bone meal manure produced and used is small.
The Government of Bombay have arranged for the distribution
of 500 tons of bone meal to rice-growers in the Konkan district
at concession rates. The loss on the scheme, estimated  at
Rs. 42,000, will be shared equally by the Central and Provincial
Governments. 'I'he results of this experiment should be valuable.

Ureen manuring has made little progress, largely because the
pressure on the land is so great that many small cultivators
cannot afford to sacrifice even a catch-crop in order to grow
a crop for green manuring. It is only in Madras, the United
Provinces, Urissa and the Punjab that green manuring has been
actively encouraged. In Madras the amount of green manure
seed distributed is increasing and has now reached a figure of
between 30,000 and 40,000 maunds (1,100 and 1,470 tons) a year,
In the United Provinces distribution has been at the rate of
40,000 maunds annually, and it is proposed to continue distribu-
tion at this rate. In Orissa also seed has been  distributed
although on a smaller scale. In the Punjab.it is proposed to
spend Rs. 1,00,000 on the free distribution of seed in the Canal
Colonies to encourage green manuring on a ‘wide scale

A source of manure which presents possibilities is compost
prepared from town refuse and night- s011 For the effective
production of compost, accordmg to the ‘“ Bangalore *’ process, a
trained staff is necessary and in March 1943 the Government
of India made a grant of Rs. 2,25,000 to the Imperial Council
of Agricultural Research for the purpose of training a staff and
inaugurating schemes of production. A staff has been tramed
and in fifteen Provinces and States the production of com ost
has commenced. Up to the end of December 1944, 130,000 tons
had been prepared of which approximately 20 per cent had ‘been
sold. The Government of India are subs1d1z1ng sales to the
exfent of 12 annas per 50 cubic feet in order to enable the
disposal to keep pace with production. It is too early as yet
to say whether the development of this source of manure will
prove a success. One difficulty is the prejudice which exlsts in

certain parts of the country, regarding the wuse of 'manure
incorporating nightsoil.

Several Provincial Governments have made special efforts: ‘to
popularize the use of oil-cake as manure. The steps taken haveé
been to.control movements and prices and to subsidize sales for
manurial purposes for food crops. ' In Madras the cost of internal
transport, storage and distribution is met by Government. :iIn
the United Provinces, Bengal, Bombay, Bihar, the Central Pto-
vinces and Berar and Orissa, oil-cake has been sold for food
production purposes at concession rates. One difficulty in the
extension of the use of oil-cake as manure is that it is also a
valuable cattle-feed and in some areas the whole of the supply

is used in this manner with the result that none is avmlabIe for
use as manure.

[17]



SHORT-TEEM ASPECLS OF THE ¥OUD PROBLEM  [pART 1

The imports of chemical fertilizers .in 1939 were about
100,000 tons. During the first year of the war, although
imports were restricted, consumption was not seriously reduced
owing to the existence of considerable stocks in the country.
During the years 1942 and 1943, however, the quantities of
chemical fertilizers available for agricultural purposes progres-
sively decreased, and at the beginning of 1944 the quantity avail-
able was limited to the amount produced within India, that is,
about 20,000 tons annually. The Government of India accordingly
arranged to import supplies and succeeded in obtaining 76,000 tons
in 1944 and 34,000 tons early in 1945. 1t is hoped that larger
quantities will be available later this year (1945) and in the
early part of 1946. The restriction on the supplies of artificial
fertilizers has wundoubtedly been a great handicap to the
Urow More Koed campaign. ‘ :

DistriBUuTION OF IMPROVED SEED

8. As improved seed gives an increase in yield of as much’
as § to 10 per cent, the distribution of such seed was undertaken
as ‘an important part of the Grow More Food campaign. The
principal agencies for the multiplication of improved seed are
the Agricultural Departments of the Provincial Governments and
registered growers working under their supervision, Improved
seed is the result of long-term research and only small quantities
are produced in the first instance. This nucleus is then multiplied
at Government farms and further multiplied by registered growers
working under the supervision of the Agricultural Departments.
In these conditions the rapid expansion in the quantity of
improved seed available for distribution offers difficulties.
Nevertheless, it has been possible to produce and distribute an
additional quantity sufficient to cover an area of about 4 million
acres. It is, however, probable that some of this seed has not
been up to the requisite standard. Large quantities have been
distributed at concessional rates.

VEGETABLES

Y. In urban areas and those parts of the country where military
forces are stationed the supply of vegetables has not been equal
to the demand and prices have risen to very high levels. Before
the war the greater part of the seed for the European types of
vegetables and even for some of the Indian types was imported
‘ir&m abroad. - This supply was largely cut off by the war and in

943 and 1944 the Government of India made arrangements for the
import of seed from America. A seed farm has also been
established -in Baluchistan and arrangements made in Kashmir
for the acclimatization of vegetables of the European type and
for the production of seed on a large scale. During the last two
years the army authorities have established farms in different
parts of the country for the provision of vegetables for the troops
end . in addition, Provincial Governments, in conjunction with the
military authorities, have prepared and put into operation
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schemes for the production of European and Indian vegetables.
The underlying idea of these schemes is that if the army demand
can be met by these special arrangements the ordinary eivil
sources of supply will be adequate to meet the civil demand. In
spite of these efforts the total demand, civil and military, in 1944
still exceeded the supply in some areas, while in others more
vegetables were produced than could be comsumed and. prices
dropped sharply. During 1945 it is expected that the Arm)
will be largely self-supporting in fresh vegetables; -including
potatoes, and the position should further improve.:

CATTLE

10. Draught animals are used for all agricultural operations: in
India and are therefore indispensable to the agricultural ecomomy
of the country. With the exception of the Purjab, the United
Provinces, and Sind, the cattle position shows signs of deteriora-
tion and there are complaints of shortages, particularly of plough
cattle. The prices of cattle are very high and .many cultivatore
find it difficult to replace losses. In Assam the position is des-
cribed as acute and in Bengal a serious shortage is reported.
Bengal lost a large number of cattle in cyclone and during the
famine, and these losses have contributed to the serious shortage
in that province. Apart from this special contributory cause in
Rengal, the reasons for the deterioration in thai and other pro-.
vinces are, however, not clear. Tt has been suggested that when
foodgrain prices rose there was a time-lag during which cattle.
prices did not rise proportionately. This made the.maintenance
of young stock unremunerative with the result that young animals
were slaughtered. Another reason advanced is that the reduction
in mechanical transport and the restrictions on railway booking
of goods over short distances have increased the demand for bul-
locks for road traffic. Extension of cultivation also has been put
forward as a cause. A further reason adduced is the increased
slaughter of cattle for food purposes, particularly for army
demands. The prohibitions, except under permit, on the export
of cattle from the provinces and states, which were in normal
times exporters of cattle, have also no doubt.complicated the situa-
tion. There is no evidence that as yet the shortgage has affected
agricultural operations in any province. But the danger exists
that further deterioration may result in a reduction in the area:
under food crops. especially in those provinces which are normally
importers of cattle from other parts of India.

The militarv authorities have placed restrictions on the
slaughter of cattle for army purposes and it is unlikely that the
ormy demand is anv longer a contributory cause. Apart from
this. the onlv step taken to remedy the situation has been to place
general restrictions on the slaughter of young stock, draught bul-
locks and cows. A census was carried out in January this year
(1945) throughout India and when these figures are compiled the
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extent of the shortage, if there is a real shortage, should be known. !
The difficulty, however, is that if a shortage exists there are no
means by which it can be made good within a short period.

AGRICULTURAL IMPLEMENTS

11. Since the outbreak of war there has been a considerable
shortage in the supply of iron and steel for replacmg and making
agricultural implements and machmery The Government of Indix
estimates that 25,000 tons of iron and steel per quarter are required
to meet the minimum demand -of the country for the manufacture
and repair of agricultural implements. It has, however, not been
possible to secure this amount. There is"no evidence that the
shortage of iron and steel has so far adversely affected agri-
cultural operatlons but the danger exists that unless an adequate
stpply for the manufacture and replacement of agricultural imple-
ments, and for axles and tyres of carts, can be made available, it
may "becomsd difficult to maintain the present level of agricultural
production. '

" Tn 1943 it was estimated that it was essential to import, during
1944, 151 tractors of which-81 were required for purposes of land
development, particularly for the eradication of deep-rooted
grasses.. Out of these, 19 tractors have been received. In 1944
it-was estimated. that for 1945 and the first six months of 1946
the needs of the Provincial and- State Governments would be 490
tractors, of -which 160 were needed for weed-eradication. These
are.in addition te those which will be imported under licence by

the trade. It is, however, not yet known how - manv of thewe
tractors will be received.

_PRODUCTION 0F UEREALS AND PULSES

12. (i) Rice—
Area. Yield.
A ——
In million acres. In million tons. -
104243, 1943°44. 1042-43. 194344,
AllIndia excluding Bongal .. 51'9 534 179 18-3
Bengal .. .. .. .. 233 246 70 103

As we have explamed in our report on. Benwal the figures- in
194344 for Bengal are not comparable with those of previous
vears .2 For thig reason we have shown the figures for Bengal and
the Test of India separately,

* The figures for the United Province are—
(In thousands.)

1935, 1944,
Bullocks ~ ..' . 10,153 10,230 .
Cows .« .. 6,005 5,343
Young stock .. 7,019 5,524 .

Renort on Bengal, Part ITI, Chiapter I, paragraph 1,
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There was an excellent monsoon in 1943-44 and the rice crop
throughout India was a very good one. This no doubt was an
important factor contributing to the large acreage and the high
yield of that year. - The previous highest recorded acreage, during
the last ten years, for all-India excluding Bengal, was 524 million
acres in 1938-39  that is, 1 million acres less than in 1943-44.
The higlest recorded yield during the saine period was 18-4 million
tons in 1936-37. Compared, therefore, with 1936-87 the yield in’
1943-44 was higher by 400,000 tons.

The conclusion we draw from these figures is that the large
acreage in 194344 was not due entirely to a favourable monsoon
but that there was what may be called an ‘‘ absolute ” increase in.
acreage of about 1 million acres. Thi¢ increase was due. partly.
to the incentive of high prices and partly to the activities of the
Grow More Food campaign.

The crop in Bengal in 1943-44 was an excellent one, probably
the best ever reaped in the Province.

(11) Wheat and barley.—The all-India ﬁguvres of acreage and
yield are as follows:— :

Average of Average of . . .
three years end- three years end- 1942-43. 1943-44.
ing - 1938-39. ing 194142,
) Area in million acres.
Wheat .. .. 348 34-3 344 337
Barley .. o 6-3 63 6-8 67

Yield in million tons.
Wheav .. .. 10-2 103 10 97
Barley .. .. 21 : 2:1 222 22

The area under wheat is steady and the figures for the two years
1942-43 and 1943-44 give no indication of an increase in acreage
in those years as compared with the previous six yeairs. Although
the wheat crop in 1942-43 was a bumper one due 1o favourakle
weather conditions, that in 1943-44 was sub-normal consequent
on unfavourable weather conditions, particularly towards the end
of the growing season. The conclusion seems to be justified that
in spite of the steps taken under the Grow More Food campaigu
to increase the acreage under wheat and the incentive of high
prices, the wheat acreage has not materially increased.

The acreage. under barley increased slightly during the two
years 194243 and 1943-44 as compared with the average of the
previous six years. There was, however, no corresponding increase
in recorded outturn, the yield in the two years 194243 and 1943-
44 being practically the same as the average of the preceding six
years.
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(iii) Jowar and bajra.—The all-India figures of acreage and
yield are as follows:—

Average of Average of
three years end- three years end- 1942-43, 1943-44,
ing 1938-39. ing 194142,
Area in million acres.
Jowar . .. 348 337 {359 36-0
Bajra .. e 16-9 179 222 211
Yield in million tons.
Jowar e .o 68 68 87 6-7
Bajra o . 2:6 2-9 40 3-7

The area under jowar in the two years 1942-43 and 1943-44
showed an increase of about 2-3 million acres as compared with the
average of the three years ending 1941-42. The increase in
acreage was, however, not accompanied by an increase in the yield,
the recorded yield in the two years 194243 and 1943-44 being
practically the same as the average of the previous six years.

The area under bajra in the years 1942-43 and 1943-44 showed
a large increase as compared with the average of the previous six
years, the increase being of the order of about 4 million acres.
The yield also increased, the average of the two years 194243 and
1943-44 being about 1 million tons greater than the average of
the previous six years.

(iv) Maize.—The all-India figures are—

Average of Average of
three years end- three years end- 1942-43, 1943-44.
ing 1938-39. ing 1941-42.

Area (million acres) .e 6-3 63 6-9 89
Yield (million tons) e 20 21 2:4 2:4

The area under maize increased by about 600,000 acres in the years
194243 and -1943-44 as compared with the average of the pre-

vious six years. The yield was also higher by approximately
350,000 tons.

(v) Ragi.—Ragi (Eleusine coracana) is a millet which is of
considerable importance in Mysore and Madras. The all-India
tigures of acreage and yield are as follows: —

Average of Average of

three years three years
ending ending 1942-43.  1943-44.
1938-39, 1941-42.
Area (million acres) .. 64 54 55 54
Yield (million tons) .. 17 1-8 1-8 1-8

The acreage and yield have not varied substantially.

(vi) The all-India cereal position reviewed.—Exclusive of
Bengal, the area under rice in India in 1943-44 was 1 million
acres greater than in any year during the previous ten years. The
yield was also the largest during the period, being about 400,000
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tons more than in 1936-37. Bengal also had an excellent crop in
194344, probably the best ever reaped in that Province.  The
improvement in the all-India rice crop was due largely, though
not entirely, to an excellent monsoon. The monsoon in 1944-45
was not so favourable as in 194344 and the yield in the former
year will be considerably below that of the latter.

The wheat acreage (all-India) is steady and is not likely to
increase unless additional areas are brought under irrigation.
There was a bumper wheat crop in 194243 but that in 1943-44
was below the normal owing to adverse weather conditions. .-

The acreage and yield of barley show practically no change.

The area under the kharif cereals—jowar, bajra, maize and
ragi—has increased by 6:6 million acres, that is, from an average
of 63:3 million acres during the six years ending 194142 to
69 -9 million acres, the average of the two years 1942-43 and 1943~
44, The production figures of these cereals for the corresponding
periods are 13:3 million and 14:7 million' tons respectively, an
increase of 1-4 million tons. The increase in the acreage under
these crops has taken place largely because of the decrease in the
area under short staple cotton. ’

‘We may here draw attention to the fact that, apart from an
increase in the rice crop in 194344, the major part of the increase
in cereal production during the two years 1942-43 and 1943-44
was in bajra, the poorest yielder among Indian cereals and the
least popular among millets. S

(vii) Pulses.—Pulses are of particular importance in the
nutritional and agricultural -tconomy of India. In nutrition
they are an important source of protein in the diet of a vegetarian
population. Further, they are of considerable importance as’
fodder for cattle not only when green but also in the form of hulls

and grain. Rt

Gram (cicer arietinum) is the most important pulse and in
certain parts of the country is consumed as a partial substitute
for cereals. The all-India figures are—

Average of Average of
three years three years

ending ending 1942-43. 194344,
1938-39. 1941-42.

Area (million acres) . 14-9 13:5 157 152

Yield (million tons) .. 35 33 41 33

The area under gram during the years 1942-43 and 194344
increased by nearly 2 million acres as compared with the average
of the three years ending 1941-42. There was a bumper crop of
gram in 1942-43 and the yield in that year was about 700,000 tons
more than the average of the previous six years. There was,
however, a large reduction in the yield in 194344 and in that
year the outturn was approximately the same as the average of the
six years ending 1941-42.
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. Little information is available as regards the area and yield
of other pulses and no special efforts appear to have been made
tc extend their culfivation under the Grow More Food campaign.

r 13. In our report on Bengal, we emphasized the great need
for an improvement in the supply of supplementary foods, that
lis, food other than the main cereals. We would once again draw
"attention to this matter, for we attach the greatest importance to
|an increase in the supply of these foods. We were glad to mnote
jthat this matter received special atteution at the All-india Food
{Conference held at the beginning of this year (1945) and was the
l_subject of a separate resolution. Beyond this we have no specific
‘recommendation to make as regards the Grow More Food cam-
'paign. except that it should be continued with undiminished vigour
and without any. slackening of effort.] The results achieved by
this. campaign have not been spectacular. This is not surprising.
A: we have said, the area of culturable but wuncultivated land
which can be brought under cultivation without the application
of special, and in the majority of cases expensive measures, is
small. Again, the two main requisites for a large increase in
agricultural production are first, an improved water-supply, and
secondly, an increase in the supply and use of manures and ferti-
lizers. But as we have pointed out, schemes for an increase in
the supply of water for irrigation take time to complete, parti-
cularly in conditions arising out of the war. Further, a large
‘increase in the supply and use of manures and fertilizers presents
many difficulties. The lesson to be drawn from the experience of
the w More Food campaign stands out quite clearly. Tt is
- this.GEX large increase in agricultural production in India by
an. extension of the area of cultivated land and an improvement
in the yield per acre of crops through irrigation and other mea-
sures, will not be achieved without intensive and sustain.edkeﬁort
on the part of both Government and the people. '.I‘here is, there-
fore, need for laying down a clear agricultural policy and provid-
ing administrative machinery for its execution.
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CHAPTER III.—FOOD ADMINISTRATION IN INDIA
DURING THE WAR? ’

PRroCUREMENT AND DISTRIBUTION

The population of India, about 400 millions includine the
Indian States, may be roughly divided into three classes: bﬁrst,
the producer-consumer who grows more foodgrains than he Teeds
for his domestic consumption and seed and has a surplus which
he normally sells; secondly;~the producer-consumer who grows less
than he needs and at certain times of the year buys foodgrains
from the market; and thirdly, the non-producer-consumer who
buys the whole of his needs from the market. In India the vast
majority of the cultivators are not capitalist-farmers of the type
which constitutes the bulk of the agriculturists in Britain, the
United States of America and many other parts of the world,, but
small producer-consumers cultivating a few acres of landT} The
-toodgrains coming to the market in India, therefore, consist of the
individual small contributions of millions of small cultivators,
and the problems confronting food administrations in India are
first, the control, directly or indirectly, of the flow of these
innumerable small streams of grain and the larger streams into
which they coalesce, in order to ensure the provision of supplies for
the defence services, the urban population and those classes in the
rural areas which buy their supplies, in whole or in part, from
the market, and secondly, the equitable distribution of the avail-
able supplies among the latter two classes of consumers at or
within pre-determined price limits.

2. The procurement machinery for the maintenance of supplies
of foodgrains in the different provinces does not conform to a
uniform pattern. Indeed, mo attempt has been made to evolve a
procurement scheme applicable to the whole of India, and the
schemes in operation in the provinces have developed in the light
of local conditions. We are of opinion that this was the correct
course, in fact the only course, to follow. Conditions vary greatly
throughout India and the adoption of a uniform procurement
machinery would have been impracticable. Lack of uniformity
has, however, one disadvantage as far as we are concerned. A
general description of the procurement schemes.in operation 13
impossible; each scheme must be described separately. We shall
now describe, as succinctly as possible, the main featurgs (_)f the
schemes in force in the different provinces with the exception of
Bengal. We have already dealt with the Bengal procurement
plan in our report on that province. N i

3. Madras.—In the province of Madras, there are two main
schemes in operation, one in the surplus rice areas situated in the
north and south deltas, and the other in the deficit districts of
Malabar, Vizagapatam, Tinnevelly, Ramnad, Coimbatore, South
Kanara and the Nilgiris.

! This chapter was written before the end of the war in the West and
thereoccupation of Rangoon. In so far as it deals with the intensification
of controls, it should be read together with Chapter VI of Part I.
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Exports of rice and paddy from the surplus rice districts are
prohibited and by this means Government have acquired a mono-
poly of purchase for export. Purchases are made by special
officers, called Grain Purchase Officers, within ceiling prices fixed
by Government. The areas are well supplied with rice mills and
normally purchases are made only.from the millers, but if there
are signs that cultivators are holding back their surplus grain,
requisitioning is threatened or resorted to without hesitation.
Purchases are made mainly for supplies to deficit districts of the
province, rationed towns, the defence services and the railways.
Local trade within the surplus rice districts is unrestricted. and
there has, therefore, been no need for Government to undertake
responsibility for internal distribution except in the rationed
towns and in certain deficit pockets in the rural areas.!

In the heavily deficit districts a system of monopoly of pur-
chase and distribution is in operation. The main features of this
system are, first the cultivator is required to sell the whole of his
surplus grain to Government at the prescribed price, and secondly,
the entire population is rationed. No private trade whatsoever
in the monopoly foodgrains is permitted and all movement beyond
the village boundary is prohibited. ILocal traders are used for
purchasing grain from the cultivators as well as for distributing
supplies to the licensed retailers. o

\/4. Bombay.—In Bombay, as in Madras, there are two schemes
in operation, one in the surplus rice districts of Thana and Colaba,
and the other in those areas of the province in which rice is not
the predominant crop. In the surplus rice districts the system,
in principle, closely resembles that in operation in the surplus rice
areas of Madras. Exports from the areas are prohibited and
- purchases on Government account are made mainly from the rice
mills, of which there is a considerable number. The prices paid
by Government for rice and paddy are fixed and remain in force
for the whole crop year. The rice millers are required to enter
into contracts with Government binding themselves to deliver to
Government specified quantities of rice under penalty of. for-
feiture of the deposit made for the due fulfilment of the contract.
Purchases of paddy are also made direct from the cultivator on
Government account by Government officers. These purchases
are made partly to ensure that the miller does not squeeze the
cultivator by paying him a price for paddy lower than that fixed
by Government, and partly to assist procurement.

In the areas in which rice is not the predominant ecrop, a
monopoly scheme is in force the main elements of which are .(_a)
a compulsory and graded levy from the cultivator, of a portion
of his surplus grain; the levy quota must be sold to Government;
(b) a Government monopoly of purchase of whatever the culti-
vator sells over and above the levy quota; (c¢) strict control over

1 Recently ceiling pricss have been fixed for sales for local consumption by
merchants licensed under the Foodgrains Control Order.
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movement; and (4) a Government monopoly of distribution in all
rural and urban areas. No private trade in monopoly foodgrains
is allowed except that the producer is permitted to sell, within the
,v_illag_e{ retail quantities tor the bona fide consumption of the
buyer and his family. All movement beyond the village boun-
dary is prohibited except under permit. It is by this prohibi
tion that Government obtain a monopoly of purchase of whatever
the cultivator wishes to sell over and above the levy quota.
Government is entirely responsible for distribution and both rural
and urban areas are rationed. In most districts purchases are
effected by Government officers directly from the producer. In
some districts, however, co-operative societies are entrusted with
the task of making purchases and in others traders are employed
as parchasing agents on a commission basis, -

\d. Central Provinces and Berar.—In the Ceniral Proviuces and
Berar, Government have a monopoly of purchase of all grain offered
for sale at declared markets. 'L'he sanction by which this mono-
poly is effected is an order under the Central Provinces and
Berar Foodgrains (Control of Distribution) Order prohibiting any
person from selling foodgrains in places specified in the order,
except to Government or their agents. 'Lhe monopoly extends
to rice (not to paddy), wheat and wheat products, and jowar and
jowar products. The system has worked particularly successfully
in the surplus rice districts of the Chattisgarh Division. In the
Jowar and wheat areas, however, it was found necessary, in 1944,
to supplement the scheme of monopoly purchase by further
measures. In the jowar area a voluntary levy was introduced
Cultivators, who reaped in the aggregate between 10 and 50 acres
of jowar, were asked to make a contribution of 15 per cent of
their production, while from those who reaped in the aggregate
50 acres or more, a higher percentage was demanded, ranging from
15 to about 80 per cent. The voluntary levy was quite successful.
The wheat crop reaped in 1944 was a poor one and a compulsory
levy was introduced in three wheat districts. The levy was inten-
tionally not pitched at a high figure; it began with an amount as
low as 5 seers! per acre for cultivators with a small acreage and
rose gradually to 2 maunds an acre for cultivators with 60 acres
or more. The total amount procured in this manner was small,
being in the region of about 4,500 tons.

6. Orissa.—The scheme which has been in operation in Orissa
gince the harvest of the rice crop in 1943, aims at directing the
flow of all rice and paddy sold in the wholesale market into the
hands of Government. It has three essential features. First, the
prices of rice and paddy which the producers are entitled to demand
and receive, have been fixed for the whole of the crop year.
Secondly, the purchase or sale by any person, whether a cultivator
ot not, of any quantity of rice or paddy exceeding 10 maunds
in any one day has been prohibited unless it be by or to a Govern-
ment Agent. Thirdly, no person holding a licence under the Food-
grains Control Order is entitled to hold a stock of more than

1 One seer=2'11b.
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100 maunds of rice and paddy at any one time unless he is an agent
or a sub-agent of Government.! 'Lhe object of the exemption of
the purchase and sale of quantities up to 10 maunds in any one
day, is to enable purchases and sales to continue unhampered in
the small village markets and elsewhere as an essential part of
the system of distribution in the Province. Purchases are made.
by -agents selected from the trade.

7. Assam.—In the Assam Valley purchases are made on behalf
of Government by a commercial firm. Two commercial firms were
also employed in the Surma Valley as purchasing agents for
Government, This, however, was not found to work satisfactorily
and from the beginning of this year (1945) an official agency has
replaced the commercial firms in the Surma Valley. Competitive
buying is prevented by stringent control of movement and trans-
port. All rail and steamer transport from surplus to deficit areas
15 available only to Government and their agents. Transport by
road is limited and so far it has not been necessary to control such
transport. Stringent control of transport by rail and steamer has
enabled Government to purchase the supplies required for the
deficit areas and for the defence services.

8. Bihar.—The province has been divided into six regions,
each in charge of a Regional Grain Supply Officer who makes
purchases through authorized agents for internal consumption as
well as for export from the province. Strict control over the move-
ment of foodgrains is maintained. Grain cannot be moved by road
or river steamer from one region to amother or from ome district
to another without a permit from a Grain Supply Officer. Rice
and flour mills are under control and Government have a monopoly
of the purchase of the outturn of these mills. Large employers of
labour have also been prohibited from buying foodgrains for supply
to their employees, except in accordance with directions issued by a
District Magistrate.

9. United Provinces.—For the purpose of procuring foodgrains
the United Provinces have been divided into five regions, each of
which is largely self-sufficient in all foodgrains taken together.
The regions were chosen with this object in view. Procurement
. operations in each region are in charge of a Regional Food Con-
troller who is assisted by Deputy Regional Food Controllers,
Regional and Deputy Regional Marketing Officers, Regional
Accounts Officers and Marketing Inspectors. There is also a Pro-
vincial Marketing Officer. The actual purchases are made
members of the trade who are appointed for each of the larger
markets, to which a number of small adjacent markets are attached.
Purchases are made within ceiling prices fixed by Government.
As regards movement control no foodgrains of the kind purchased
by Government can be moved by rail from one region to another,
or from or to the largest 256 towns of the province except under

1 Tt is understood that this limit hag since been reduced.
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permit. Competitive buying has also been restricted by an arrange-
ment by which employers of labour and the railways receive their
supplies from the Provincial Government, and are not allowed to
buy in the open market. Purchases by flour mills are also made
under the instructions of the Regional Food Controllers.

10. Punjab.—In the Punjab purchases for the defence services
are made by Messrs. Owen Roberts and Company and those for
civil requirements by the Director of Food Purchases, an officer of
the Provincial Government. The purchases by the Director of
Food Purchases are made in Lahore by means of tenders received
from merchants who may or may not, at the time of the tender,
be in possession of the grain they offer for sale. A number of
firms has been appointed as clearing agents, and the acceptance of
a tender by the Director is conditional on one of these clearing
agents agreeing to guarantee the tender and to handle the execution
of the contract. In addition to the Director of Food Purchases
there is a staff of Grain Purchase Officers, Inspectors and Godown
Supervisors stationed in the districts. The original intention was
that the Grain Purchase Officers should receive tenders locally and
accept them in consultation with the Director. This has not, how-
ever, materialized and the district staff is now chiefly employed
in connection with the Provincial Reserve. This amounts to be-
tween 40,000 and 50,000 tons and is held largely at the places at
which it is purchased. It is maintained partly by purchases made
under the tender system in Lahore and partly by purchases made
in the markets through commission agents under the supervision
of the Grain Purchase Officers.

11. Sind.—In Sind procurement is in the hands of two syndi-
cates. That in charge of the purchases of wheat consists of repre-
sentatives of the flour mills of Karachi and is known as the Wheat
Syndicate. The other syndicate which deals with foodgrains other
than wheat, was until the end of 1944 a body representative of the
Buyers and Shippers Chamber, Karachi, and consisted of recog-
nized dealers in rice, millets and gram. The procurement cpera-
tions of the syndicates were subject to a good deal of public eriti-
cism and complaints of corruption and dishonesty were made. This
culminated in December 1944 in the replacement of the syndicate
dealing with rice, millets and gram by a Purchasing Board con-
sisting of 18 members (9 Muslims and 9 Hindus) and a Chairman.
The Managing Directors of the Board are experienced grain mer-
chants. No change was made in the Wheat Syndicate. In addi-
tion, there is a syndicate which supplies the rationed area of the
city of Hyderabad. This is in the form of a co-operative society
consisting of growers, dealers and sellers.

Before the current season (1945-46) wheat was purchased at
market rates but since April 1945 prices have been fixed for the
whole crop year. For rice also prices have been fixed for the whole
crop year. In addition to the fixed price, a holding or storage
charge is paid to the producer or merchant in the case of deferred
delivery contracts.
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12. North-West Frontier Province.—Barley for export is pur-
chased by Messrs, Owen Roberts & Co. Under an order issued
in July 1944, under the Defence of India Rules, every person who
possesses more than 150 maunds of the main foodgrains, is required
to submit a declaration stating the quantities in his possession,
and a Deputy Commissioner is empowered to direct the sale of
any quantity in excess of 150 maunds to a Government servant
or agent. Internal distribution has been controlled by means of
this order.

Mox~orPoLY PROCUREMENT

13. Since 1943 there has been a steady development on the part
of the Governments of some provinces and States towards the
‘* monopoly *’ procurement of foodgrains. The question of ‘ mono-
poly ”’ procurement was considered at the Fifth All-India Food
Conference held in Delhi in January 1945, which had before it a
survey, by an officer of the Food Department-of the Government-
of India, of the schemes in operation in certain provinces and
States. The following resolution on the subject was passed by the
Conference : —

The results so far obtained in the working of the monopoly
procurement system justify their further development so far as the
circumstances of each province or State permit.

Where monopoly procurement is in operation in respect of any
particular grain, Government should, in the interest of the producers,
accept all such grain as is offered, subject to considerations of quality.
Acceptance should be at notified. centres, at the appropriate stages
of the marketing process, and at prices fixed in accordance with the
all-India policy after consultation, where necessary, with the Central
Government.

The development of monopoly procurement should be in the
direction of acquisition by Government of grain offered for sale
voluntarily. Nevertheless, in those areas where it is deemed advi-
sable, monopoly procurement may be extended by (i) a compulsory
levy and the acquisition, in addition, of any balance that any producer
may desire to sell, or (ii) the assessment of the surpluses of individual
producers and the compulsory acquisition of such surpluses.

The conference in making this recommendation recognizes that
the financial consequences of implementing the policy may necessitate
assistance to provinces by the Central Government.

14. From the standpoint of principle, the only completely satis-
factory system of procurement and distribution of foodgrains is one
in which first, the whole of the surplus of every producer is at the
disposal of Government, and secondly, Government are solely
responsible for distribution, that is, the entire population is ration-
ed. Such a system is in principle the only completely satisfactory
one, because it is only under such a system that the surpluses of
surplus areas, the deficits of deficit areas, and the over-all deficit of
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India can be accurately estimated and the equitable distribution
of available supplies among all classes of the population fully
assured. We describe this system as one of ‘‘ full monopoly.”

~ The scheme in operation in the deficit districts of Madras is one

of full monopoly. Similar schemes are also in force in some of the
Indian States, for instance, in Travancore, Cochin, Mysore, Xolha-
pur and the Deccan States. The ¢ levy ’’ scheme in operation in
parts of the Bombay Presidency is also for all practical purposes
a scheme of full monopoly. As we said in our report on Bengal,
these schemes appear to be working satisfactorily though no doubt
further experience will indicate lines of improvement.

Full monopoly throws a heavy burden on the administrative
machine, already strained by conditions arising out of the war,
because it involves, first, the assessment of the produce reaped by
millions of small producer-consumers and of their surpluses and
deficits, secondly, the purchase and collection of millions of small
parcels of grain, and thirdly, the distribution of supplies on a ration
basis among the whole population other than those who grow suffi-
cient grain for their own needs.

The first essential for the successful working of a scheme of full
monopoly is that the Administration should possess a staff capable
of(preparing a reasonably accurate estimate of the crop reaped by
each cultivator.\, In Madras and Bombay (and in other parts of
India where full monopoly schemes are- in operation) such
a staff exists in the form of a highly developed revenue estab-
lishment. This establishment consists of a revenue staff in each
village ‘or group of villages charged with the maintenance of vil-
lage records and a staff of revenue officers whose duty it is to assist,
supervise and control the village staff. As we explained in our
report on Bengal, village records are not maintained in that pro-
vince and there is no revenue establishment in any way compara-
" ble to that in existence in the provinces of Bombay and Madras.
Again, for the reasons we gave in that report, we are of opinion
that any attempt to improvise such a staff within a short time
would end in failure.! The assessment, therefore, of the surpluses
and deficits of individual producer-consumers in Bengal is not a
practical proposition, and we see no prospect of the successful intro-
duction of full monopoly schemes in that province. The position
is the same in the permanently settled province of Bihar and in
the permanently settled areas of the provinces of Assam and
Orissa. In these parts of India, therefore, schemes of full mono-
poly purchase are not practical propositions.

As we have said, full monopoly places a heavy burden on the
administrative machine. We take the view that in other pro-
vinces—that is, in those in which village records are maintained
and a subordinate revenue establishment is in existence—the intro-
duction of schemes of full monopoly will depend upon the degree
of the need for the control of internal distribution in a particular

1 Report on Bengal, Part III, Chapter I, paragraph 25.
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area, which in its turn, will depend upon the extent to which the
area is deficit and the difficulty which the Administration has in
obtaining supplies from outside the area. The position in the
Madras Presidency illustrates this point. A scheme of full mono-
poly has been introduced in those districts which are seriously defi-
cit, and in which, in consequence, the need for the strict control of
internal distribution is great. For instance, the district of Mala-
bar is a heavily deficit area, having been largely dependent before
the war on imports of rice from Burma. Great difficulty was expe-
rienced in obtaining supplies of rice for this district, and it was the
consequent need for the strictest control of internal distribution
which led the Government of Madras to introduce a scheme of full
monopoly. On the other hand, in the surplus rice areas of the two
deltas—areas which have an assured surplus—it has not been found
necessary to introduce full monopoly. In these areas internal dis-
tribution presents no difficulty and may be safely left to the ordinary
trade machinery. The problem in these surplus rice areas is
mainly to ensure that the marketable surplus, in so far as it is not
required to meet local needs, passes into the hands of Government.
This has been accomplished by Government acquiring a monopoly
of purchase of rice for export outside the areas combined with
requisitioning from the producer, when there is indication that the
cultivator is holding back his surplus crop.

Our views as regards full monopoly may be summed up as fol-
lows: In Bengal, Bihar and the permanently settled areas of Orissa
and Assam, schemes of full monopoly are not a practical proposi-
tion. In areas which have an assured surplus and in which, in
consequence, internal distribution can be safely left to the ordi-
nary trade machinery, schemes of full monopoly are not neces-
sary, provided the procurement machinery is adequate to ensure
that the whole of the marketable surplus, apart from that required
for internal consumption, passes into the hands of Government.
In deficit areas in which internal distribution presents, or in the
future may present, serious difficulties, the Administration should
aim at the introduction of schemes of full monopoly on the lines of
those in operation in Madras or Bombay.

15. In Orissa and the Central Provinces and Berar, schemes are
in operation which, while they do not require the producer to sell
the whole or part of his surplus grain to Government, create in
favour of Government a limited monopoly of purchase over the
marketable surplus, that is, over that part of the crop which the
producer brings for sale to the market. These schemes have worked
successfully, and in our report on Bengal we have recommended
that the Bengal Government should study them with a view to their
introduction, modified if necessary to suit local conditions, as an
experimental measure in a selected district or districts,! As we
have pointed out, a scheme of full monopoly is not a practical pro.
position in the province of Bihar. This province, which is normal-
ly a deficit province, has been fortunate in having had good crops

! Report on Bengal, Part III, Chapter I, paragraph 31.
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and so far its procurement machinery has proved adequate in
providing supplies for the urban and industrial population and
the deficit rural areas. The situation may, however, quickly dete-
riorate if there should be a poor monsoon, and we consider that it
would be advisable that the Bihar Government should study the
schemes in operation in Orissa and the Central Provinces and Berar
with a view to strengthening their procurement machinery in cer-
tain selected districts. The difficulties experienced in regard to the
procurement of wheat in the United Provinces during the early
months of this year (1945) strengthens us in making this recom-
mendation.

Although the United Provinces have mnormally a surplus of
wheat a serious situation developed towards the end of 1944 and
in the early part of 1945 in regard to wheat supplies for the urban
areas, and by February 1945 Government purchases had almost
ceased. This deterioration in the procurement of wheat was due
mainly, though not entirely, to the damage to the wheat crop
caused by the unusual rains and hail in March and April 1944.
The position has been met by the Government of India coming to
the assistance of the Government of the United Provinces by sup-
plying considerable amounts of wheat from the small stocks which
the Central Government had been able to accumulate. The Provin-
cial Government have now decided, in view of the difficulties expe-
rienced early this year, to introduce monopoly purchase of wheat -
to. the extent that all wheat voluntarily brought for sale to the
main markets, will only be permitted to be scld to Government or
their agenls. In fact they have decided to introduce a monopoly
purchase scheme on the lines of that in operation in the Central
Provinces.

PROCUREMENT IN THE PUNJAB

16.  There are certain points in connection with procurement
in the Punjab, the most important surplus area in India, to
which we should refer. It is agreed that more storage accommo-
dation is required so that procurement in the early part of the
season, when grain normally comes freely into the market, is not
keld up owing to the difficulty of despatching it as quickly as pur-
chases are made. This question of storage has been under discus-
sion between the Government of India and the Punjab Govern-
ment for some time, and it has now been decided to provide
storage for 100,000 tomns, 30,000 tons in ‘‘ Lahore sheds’ at
vailway stations, and 70,000 tons of bulk storage at places selected
by the Punjab Government. The capital cost of the Lahore sheds
is being shared by the Government of India and the Government
of the Punjab. The cost of the bulk storage is being borne
entirely by the Punjab Government. We understand, however,
that it will be a considerable time before either of these schemes
is completed. We attach great importance to the provision of
additional storage in the Punjab and we suggest that every effort
should be made to complete the construction of this storage at the
earliest possible date.
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Under the present system of centralized buying, procurement
presents no difficulty so long as the forces mﬂuencmo the market
bave on the whole a * bedrish ”’ effect. The PunJab has an
assured and large surplus of grain and so long as prices are steady
or display a downward tendency the exportable surplus comes
freely into the hands of the only purchaser for export, that is, the
Provincial Government. Procurement becomes difficult, how-
ever, if the forces influencing the market have a bullish
tendency. In these circumstances there is the risk that the large
producer will withhold his grain from. the market in the hope of
getting a better price, and that the trader will increase his stocks
with the same object in view. Such a position can be met, of
course, by Government holding off the market but such action is
only possible if there are adequate reserves in the hands of the
Central and the Provincial QGovernments. At present these
reserves are not adequate and even if they were, it is desirable that
action by the large producer and the trader, with the object of
pushing up prices, should be countered as far. as possible by direct
as well as by.indirect action. The direct action which Govern-
ment can take is to use their powers of requisitioning, that is,
to requisition from the trader who is holding stocks from the
market with the ob]ect of raising the price level, and from the
large producer who is holding back his surplus grain with the same
object. We realize that the Punjab Government are opposed to
requm‘uonmg, particularly from the producer, but we are of the
opinion that if it is established that the producer is holding back
his grain from the market, or that the trader is refraining from
placing his stocks on the market, with the object of pushing up
prices, requisitioning should be resorted to without hesitation.

STORAGE

17. Storage is one of the most difficult problems with which
food administrations in India are faced. Even in normal times a
considerable quantity of foodgrains.was lost every year through
deterioration and the ravages of insects and rodent pests, while
being stored preparatory to sale. There is, however, little doubt
that at the present time, when large quantities are handled by
official agencies, largely unfamiliar with the merchandising of
grain, losses are on a much higher scale. It is, therefore, essen-
tial that storage accommodation should be improved and made
insect and rat proof. A Storage Directorate, consisting of a
lechnically qualified staff, has been established in the Food
Department of the Government of India, and one of its duties is to
advise administrations on technical matters concerning storage.

A staff of entomologists also forms part of the Storage Directorate,
nnd is now engaoed on conducting enquiries into the best possible
ways of protecting grain during storage against attacks hy insects
and other pests. The storage of grain under proper hygienic con-
ditions is so important that we consider it desirable that all
administrations, which store grain on any considerable scale,
should, if possible, place their Storage Branch in charge of a fully
quahﬁed technical officer, assisted by the necessary technical
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staff. We have said *“ if possible ’> because we realize that quali-
fied technical officers are difficult to recruit.

Adequate storage is also essential to successful procurement,
for lack of accommodation, when grain is coming on the market
shortly after the harvest, often slows up procurement operations.
In order to increase storage accommodation in the surplus areas,
the Food Department of the Government of India have recemntly
embarked upon a scheme for the construction of storage for 230,000
tons of grain in these areas. This accommodation includes 17,000
tons in Orissa, 25,000 tons in the Central Provinces, 100,000 tons
in the Punjab (already referred to in the preceding paragraph),
55,000 tons in Sind and 23,000 tons for the produce of the Eastern
States. The cost of comstruction, other than that for the produce
of the Eastern States, will be shared equally by the Central and
Provincial  Governments, except in Sind where the cost of bulk
storage for 30,000 tons will be borne wholly by the Centre and in
the Punjab where the cost of the bulk storage will be borne by the
Provincial Government. The accommodation for the produce of
the Eastern States will be situated partly in British India and
partly in the States; the cost of the former will be borne by the
Government of India while that of the latter will be shared
between the Government of India and the States.

For imported grain the Government of India have at present
storage capacity for about 200,000 tons at the Karachi Depot, and
we have been informed that this can be increased by another
50,000 tons, if necessary. In addition it is proposed to provide
accommodation for 50,000 tons at Bombay, 40,000 tons at Cal-
cutta, 10,000 tons at Vizagapatam, and 20,000 tons at Coimbatore
(served by the Port of Cochin).

A certain amount of progress has been made towards the con-
struction of this additional accommodation, but progress has not
been as satisfactory as one could have desired. It is essential that
the construction of this additional storage accommodation should
be pushed forward as quickly as possible and we trust that pro-
gress in the future will be considerably accelerated.

INSPECTION.

18. The poor quality of grain distributed by the different
administrations has often given rise to justifiable complaints and
although the position has improved during the last year or so, the
grain distributed is still not infrequently of poor quality. The
maintenance of quality is a matter to which administrations must
continue to give the closest attention, for there is nothing which
gives rise to greater discontent in the rationed areas than grain of
poor quality. The Government of India have recently decided to
set up an Inspection Directorate for the purpose of advising
adminijstrations on inspection technique and procedure. Tt is also
proposed to establish a Central Analytical Laboratory at New
Delhi for the examination of the samples of grain held in the
Central Storage Depots and distributed under the Basic Plan

[36]



CHAP. III] FOOD ADMINISTRATION IN INDIA DURING THE WAR

and the rationing schemes. Inspection Departments have also
been established in some provinces but the problem of quality will
not be completely solved until there has been established in each
province, whether surplus or deficit, a reliable agency competent
to test and inspect all foodgrains brought into the Government
stock and to carry out periodical inspection of stocks so that
deterioration will be detected or forestalled. As in the case of
storage, Inspection Departments should have on their staff per-
sons fully qualified by experience and training to undertake the
work of inspection.

RaTIioNING

19. The Foodgrains Policy Committee, in Chapter VII of their
report, recommended that ‘‘ rationing should be introduced forth-
with in the larger cities of India both in deficit and surplus areas,
both in provincial and state areas, in the first instance in those
with a population of a lakh and over, and should be progressively
extended . The question of rationing was discussed at the Fifth
All-India Food Conference held in New Delhi in January 1945 and
a resolution endorsing the recommendation of the Foodgrains
Policy Committee was passed. The relevant part of the resolu-
tion runs as follows:—*‘ The present burden of over-all deficiency
of foodgrains should be shared evenly by all parts of the country.
With that object in view all Governments accept tbe following
principles:—(i) Full urban rationing should be infroduced and
extended in accordance with recommendation 46 of the Foodgrains
Policy Committee .”» An urban population amounting to
many millions is now rationed.,, In India, that is, British India
and the Indian States, 67 towhs with a population of 100,000 or
over are rationed. In Bombay 101 other towns have been rationed
of which 99 are under the Bombay Small Towns Rationing Scheme.
In Madras a total of 84 towns has been rationed.

e attach importance to the rationing of the urban population
in surplus as well as in deficit areas. When we speak of rationing
we mean over-all rationing and not the type of rationing which
is described as partial rationing or provisioning. Schemes of
partial rationing or provisioning do not amount to true rationing,
for under such schemes every person, in addition to the ration he-
draws from the Government supplies, -is free to obtain further
supplies of foodgrains from the ordinary retail shops.

The Government of the United Provinces were not until
recently in favour of over-all rationing. They preferred a scheme
for the provisioning of foodgrains for the urban population on a
subsidized basis for (i) all essential and industrial employees,
(ii) Government servants drawing a pay up to Rs. 100 a month, and
(iii) the poorest 60 per cent of the urban population. The food-
grains for these classes were supplied through retail shops under
the control of Government on a card ration basis. Persons in
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possession of these cards were not, however, prohibited, if they so
desired, from buying foodgrains from the free market. We have
no doubt that the Provincial Government’s scherie has in some.
ways worked satisfactorily. On the other hand, we feel conrvinced
that the difficulties experienced by the Government it buying
wheat towards the end of 1944 and in the early part of 1945 were
aggravated by the fact, that an important section of the wrban
pepulation was buying wheat in competition with Government. If
this competitive buying had not taken place Government would
have been able to purchase more grain at lower prices. The
Government of the United Provinces have now decided to introduce
total rationing for wheat and rice in place of provisioning. Over-
all rationing has been introduced into 13 towns and it is proposed
to extend it to other towns in the near future.

In the Punjab only four towns have been rationed, namely,
Lahore, Amritsar, Rawalpindi and Simla. In addition %o these
towns there are four other towns with a population of over 100,000,
namely Multan, Sialkot. Ludhiana and Jullundur. The Punjab
Government are of the opinion that the rationing of the urban
population in an area such as the Punjab, which has an assured
surplus, is unnecessary and is of no assistance towards the equit-
able distribution and the conservation of supplies. We cannot
endorse that view, If the Punjab were an isolated unit we would
be prepared to agree that the rationing of the urban population
is unnecessary. The Punjab, however, is not an isolated unit but
a part of India with obligations to the rest of India, and hence
the rationing of the urban population cannot be regarded purely
from the point of view of the Punjab. The objective” of any
procurement organization must be the elimination of competitive
buying to the greatest possible extent, but so long as the demand
of the urban population is met by the ordinary trade agencies one
form of competitive buying prevails. The Bengal famine proved
~ most clearly that the buying capacity of the urban areas has a
great effect on prices, and the experience in the United Provinces
in the early part of this year has emphasized the need for pre-
venting competitive buying by the population of the urban areas.
In the Punjab, it is desirable from the point of view of procure-
ment that competitive buying should be reduced as far as possible,
and one way of effecting this is by rationing the population of
urban areas. It is. on this ground that we comsider that the
rationing of the important urban centres of the Punjab or of any
other surplus area is justified. It is true that rationing places
an additional responsibility on the Administration for the main-
tenance of supplies and may involve some additional expenditure
from public revenues. It is also true that as a result of rationing,
prices in the rationed areas, particularly if prices \ﬁ.'re falling,
may at times be out of parity with those in the adjoining rural
areas, and that rationing may put some sections of the urban
population to a certain amount of inconvenience. But these
factors do mot, in our opinion, outweigh the advantage accruing
from a reduction in competitive buying. We referred above to
the rationing of ¢ important urban centres.”” We used these
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words intentionally, for we recognize that in areas which have an
assured surplus the case for the rationing of small urban centres
is not so strong as in other areas. It is largely a matter of degree.
We accordingly recommend that rationing should be extended in
the Punjab, certainly so as to include the four towns which have
a population of over 100,000 and have not yet been rationed.

REQUISITIONING

20. In our report on Bengal we said that we attached great
immportance to requisitioning, and went on to explain that we con-
sidered it essential that Government should be prepared to under-
take requisitioning, as and when necessary, whether from fralers
cr producers, if the flow of supplies is not maintained by volun-
tary sales.) We also explained that what we contemplated was
not the requisitioning of the surplus of the small but the large
cultivator. We are of the opinion that our observations on
requisitioning in regard to Bengal are applicable to the whole of
India with the exception, of course, of those areas in which full
monopoly schemes are in operation. We -realize that certain
Governments are opposed to requisitioning from the cultivafor and
fear that the result of such action will be harmful and not helpful
to procurement. We have, however, made it clear in our report
on Bengal that we do not contemplate, except as an extreme
measure in a grave emergency, general requisitioning and that
what we have in mind is the requisitioning of the surplus of the
large cultivator who is guilty of holding back his grain from the
market. In certain provinces discriminate requ1sihon1ng of this
character has proved very successful in maintaining the fow of
grain and we see no reason why similar measures should not be
equally successful in other provinces.

PURCHASING AGENCY

21. We have, in our earlier report, explained our reasons for
preferring an official to a trade purchasing agency.? We have
been confirmed in that view by the change made by the Assam
Government in the procurement arrangements in the Surma Valley
of the province and by the difficulties experienced by the Sind
Government in regard to one of the buying syndicates in that
province. As regards the general principle, we have nothing to
add to the reasons we gave in our report on Bengal for preferring
an official to a trade agency.

PricES

22. The attempt in 1942 by the Government of India to control
the price of wheat in the Punjab and the United Provinces by
fixing statutory maximum prices failed. In January 1943 it was
abandoned, and until the beginning of 1944 no attempt was made
to secure statutory price control of foodgrains on a uniform basis.
The failure in 1942 was mainly due to the absence of an adequate

1 Report on Bengal, Part ITI, Chapter I, section E.
2 Report on Bengal, Part ITI, Chapter I, section H.
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procurement machinery. The question of statutory maximum
prices was examined by the Foodgrains Policy Committee, and in
its report in September 1943 the majority of the members strongly
rccommended that statutory price control should be instituted for
all the major foodgrains in all provinces and states. The Com-
nittee laid great emphasis on the point that one of the essential
conditions for effective statutory price control is the existence of
an adequate procurement machinery. The Committee also recom-
mended that statutory prices should not be fixed without the
consent of the Central Government, and that a Standing Prices
Committee, representative of the provinces, states, producers and
the trade should be set up to advise the Government of India on
prices. These recommendations were endorsed by the Fourth All-
India Food Conference held in Delhi in October 1943 and were
accepted by the Government of India.

The first step taken towards the co-ordination of maximum
prices on an all-India basis was the summoning, in the first week
of January 1944, of a conference attended by the Administrations
principally concerned, to consider maximum prices for the tharif
grains, rice, jowar and bajra. As a result of this conference, the
maximum prices of jowar and bajra in the primary wholesale
markets of all the surplus millet areas were fixed at Rs. 7 and
Rs. 7-8-0 per maund respectively. These maxima are still in
force. A mazimum price for rice on an all-India basis was not
fixed because the variations in price between the main producing
areas were too great and the prices in parts (particularly Bengal
of the Eastern Region too high.!

In accordance with the recommendation of the Foodgrains
Policy Committee, a Price Advisory Committee, presided over by
the Economic Adviser to the Government of India, was set up
early in 1944. On the recommendation of this Committee statu-
~ tory maximum prices for wheat for the year 194445 were fixed at
Rs. 9-8-0 per maund at the primary assembling markets in the
Punjab and Sind, and at Rs. 10-4-0 per maund in those of the
United Provinces. These maxima are still in operation.

23. Statutory minimum prices have not been fixed but in the
case of certain foodgrains the Government of India have announced
that, with the object of safeguarding the interests of produeers,
they will be prepared to buy all grain offered in the principal
assembling markets should prices fall. In April 1944 it was
announced that the Government of India would be willing to
accept all wheat of fair average quality offered for sale in the main
assembling markets of the Punjab, the United Provinces and
Sind at a price of Rs. 7-8-0 per maund. This guarantee is still
in operation. About a month later, in May 1944, in order to
support the campaign for the diversion to foodgrains of land under
short staple cotton, the Government of India announced that,
should prices fall, they were prepared to purchase all jowar and

1The Eastern Region comprises Assam, Bengal, Bihar, Orissa and the
Eastern States.
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bajra of the 1944-45 crop offered in the main producing areas,
other than Bombay, at ‘‘ floor ’’ prices of Rs. 5-8-0 and Rs. 6
per maund respectively. Bombay was excluded because it was
felt that special prices would have to be fixed in view of the
administrative measures which were being taken to compel the
cultivation of foodgrains. It was later announced that the price
of the 194445 millet crop in Bombay would not be less than the
statutory prices. ,

24. As we have pointed out there has been, since 1943, a steady
development on the part of some provinces and states towards the
‘“ monopoly *’ procurement of foodgrains. ‘Where schemes of
monopoly procurement are in operation, the fixed price at which
Governments buy is the all-important factor and statutory
maximum and floor prices become irrelevant.

Prices of foodgrains have not yet been fully co-ordinated
throughout India, but during the last 18 months an increasing
measure of control has been established. Prices have been stabi-
lized and maintained at a steady level over large areas. This has
been accomplished by a whole series of measures, an increase in
the efficiency of the procurement machinery, the introduction in
some areas of schemes of monopoly purchase, control over distribu-
tion through the rationing of urban and, in some provinces and
states, rural areas, the planned distribution of imports, the
planned movement of grain from surplus to deficit areas under
the Basic Plan, and the introduction of statutory maximum prices.
Success has not, however, been uniform. Prices of rice are still
high in most parts of North andsNorth-Eastern India. The price
of wheat in the Punjab has at times fluctuated between the statu-
tory maximum and the lower price level at which Government are
under an obligation to buy all grain offered. Finally, in the
United Provinces the enforcement of the statutory maximum price
for wheat proved difficult at the close of the 1944-45 wheat
season.

The general level of prices of foodgrains in India is high
compared with the world level; for instance, the price of wheat
in North America is considerably lower than that prevailing in
India. We are of opinion that Indian prices must fall when
congumer goods become more plentiful and cheaper and imports of
rice are once again available. But we are also of opinion that so
long as the supply position of cereals remains as at present, that
i¢, so long as the demands of the defence services continue at the
present high level and imports of rice are not available in ade-
quate quantities, prices, generally speaking, will have to remain
at about their present levels. High prices have undoubtedly
encouraged the production of cereals and if prices should fall
substantially before imports of rice become available, production
might suffer a setback. The present policy is to hqld prices at
about their present levels till the supply position is easier. We
consider that this is the correct course to follow.
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.SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

25. The main conclusions and recommendations of this chapter
may be summarized as follows:—

(i) The only completely satisfactory system of procurement
and distribution of foodgrains is one in which first, the whole of
the surplus of every producer is at the disposal of Government,
and secondly, the entire population is rationed. Such a system is
described as one of ‘“ full monopoly.”

(i) Full monopoly schemes are in operation in parts of
Madras and some of the Indian States. The * levy ”’ scheme in
operation in parts of the Bombay Presidency is also, for all
practical purposes, a scheme of full monopoly.

(iil) Schemes of full monopoly are not a practical proposi-
tion in Bengal, Bibar and the permanently settled areas of Orissa
and Agsam. In areas which have an assured surplus, schemes of
full monopoly are not necessary, provided the procurement machi-
nery is adequate. In deficit areas in which internal distribution
presents, or in the future may present, serious difficulties, the
Administration should aim at the introduction of schemes of full
monopoly. '

(iv) In Orissa and the Central Provinces and Berar, schemes
are in operation which give Government a limited monopoly of
purchase over the marketable surplus. In the Report on Bengal it
was recommended that the Bengal Government should study these
schemes with a view to their introduction, modified if necessary to
suit local conditions, as an experimental measure in.a selected
district or districts. It is suggested that the Bihar Government
should also study these schemes with the object of strengthening
their procurement machinery.

(v) Storage is one of the most difficult problems with which
food administrations in India are faced. Even in normal times
a considerable quantity of foodgrains was lost through deteriora-
tion and the ravages of insects and rodent pests, and there is little
doubt that, at present, when large quantities are handled by
official agencies largely unfamiliar with the merchandizing of
grain, losses are on a much higher scale. It is, therefore, essential
that storage conditions should be improved and made insect and
rat proof. It is recommended that all Administrations, which
store grain on a considerable scale, should, as far as possible, place
their storage branch in charge of a fully qualified technical officer
assisted by the necessary technical staff.

Adequate storage is also essential to successful procurement.
The Government of India have recently embarked upon a scheme
for the construction of storage for 230,000 tons of grain in surplus
areas. In addition, it is proposed to provide additional storage
for 120,000 tons of imported grain. It is recommended that the
construction of this additional accommodation, particularly that
for 100,000 tons in the Punjab, should be pushed forward as

quickly as possible.
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(vi) The poor quality of grain distributed by the different
Administrations has often given rise to justifiable complaints.
Although the position has improved, the grain distributed is still
not inirequently of poor quality. 'I'he Government of India have
recently set up an lnspection Directorate at the Centre and Ins-
pection Departments have also been established in some provinces;
‘The problem of quality will, however, not be completely solved
until there is in each provmce, whether surplus or deficit, a reli-
able agency competent to test and inspect all foodgrains brought
into Government stock,

(vii) It is recommended that rationing should be extended
in the Punjab to the four towns, with a population of over 100,000,
which have not yet been rationed.

(viii) Attention is drawn to the observations as regards
requisitioning in the Report on Bengal. If is recommended that
Governments should not hesitate to requisition from the large
producer and the trader if grain is being held back by them from
the market in order to raise prices.

(ix) The general level of prices of foodgrains in India is
high compared with the world level. Indian prices must fall
when consumer goods become more plentiful and cheaper and
imports of rice are once again available, but so long as the supply
position of cereals remains ag at present, prices generally speaking,
will have to remain at about their present levels. If prices should
fall substantially before imports of rice become available, produc-
tion may suffer a setback. The present policy to hold prices at
about their present levels till the supply position is eadier, is,
therefore, the correct course to!fullow
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CHAPTER IV.—STATISTICS OF ACREAGE AND YIELD
OF CROPS

Problems arising out of the production and distribution of
foodgrains during the war have emphasized the need for accurate
agricultural statistics in India and schemes largely experimental in
character, are now in operation with the object of securing improve=
ments in such statistics.

2. The provinces fall, generally speaking, into two classes:
those in which the land revenue has been temporarily settled and
those in which it has been permanently settled. This distinction;
however, is not a clear-cut one, for in the United Provinces;
Madras and Assam there are areas which have been permanently
settled and in the provinces of Bengal, Bihar and Orissa, the “‘ per-
manently settled provinces,’’ there are areas which have been tem-
porarily settled. In the temporarily settled areas the primary
agency for the collection of agricultural statistics is the village
revenue officer, who, in the ordinary course of his work, is required
to make a detailed inspection of the fields of the village or villages
under his charge and record in the village records the crops grown
on each field. Provided that supervision by the higher revenue
staff is adequate, this system ensures estimates of acreage which it
is believed are accurate. The position ig the same in the perma-
nently settled areas of the United Provinces, for in these areas the
primary reporting agency is the same as in the rest of the province.
in the permanently settled and inam areas of Madras, although the
primary reporting agency is the same as in the rest of the provinece,
the estimates of acreage are not so accurate. The difficulty in these
areas is that there is not the same detailed revenue organization as
in the rest of the province and parts of these areas have not been
accurately surveyed. The Government of Madras have recently,
with the object of improving the acreage statistics of the perma-
nently settled and snam areas, appointed additional revenue
inspectors.

3. In Bengal, Bihar and Orissa, the permanently settled pro-
vinces, there is no village revenue establishment corresponding to
that in the temporarily settled provinees, and in these provinces,
with the exception of the jute acreage in Bengal, estimates of acre-
age are admittedly very defective. The position is the same in the
two permanently settled distriets of Assam. In the absence of a vil
lage revenue establishment reliance has to be placed on the reports
received from Circle Officers, District Agricultural Officers, and
officers of the Revenue Department, such as Khasmahal Tahsil-
dars, and even the police. For instance, the following is the method
followed in the province of Bengal. Each Circle Officer (a gazetted
revenue officer with jurisdiction over three or four thanas) ascer-
tains from personal inspection and by questioning other local officers
and cultivators, the relation which the area under the crop bears to
the normal acreage of that crop in that area, this normal acreage
being determined in accordance with certain instructions. The
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Circle Officers send their estimates to the Subdivisional Officer who,
after making such corrections as he considers necessary, eitherfrom
his own knowledge, experience, and observations or by enquiry,
sends a consolidated estimate for the subdivision to the District
Ofticer. The latter, in his turn, makes such modifications as he
thinks necessary on the basis of his own experience and informa-
tion obtained from District Agricultural Officers and other sources,
and forwards the district estimate to the Director of Agriculture.
Clearly, acreage estimates prepared in this manner cannot be
accurate.

4. In Bengal a complete survey was made of the area under
jute in 194041 by a plot-to-plot inspection and since that date jute
is only grown under licences issued by the Jute Regulation Depart-
ment. 'The total area licensed for growing jute in each village is
thus known. Further a verification of the lands on which jute is
actually grown, is made before the crop is harvested. The statis-
tics of the acreage under jute are now believed to be reasonably
dependable.

5. In Bengal the following further measures-have recently been
adopted with a view to obtaining more satisfactory estimates of the
acreage of the crops grown in the province. First, a plot-to-plot
enumeration of all crops grown to be carried out by the Jute Regu-
lation staff assisted by a large staff of amins and part-time crop-
recorders, and secondly, random saniple surveys of the acreage
under jute, aus paddy and aman paddy. These schemes were put
into operation with effect from the aman paddy crop reaped in
November-December 1944 and are to be carried on for a period of,
three years. A decision will then be taken, in the light of the expe-,
rience gained, on future policy,*that is, whether the annual .acre-
age estimates should be made by the plot-to-plot enumeration or
by the random sampling method, or by & combination of both these
methods.

6. In Bihar, estimates of acreage were made by the random
sampling method throughout the province for the dhadai and aghani
crops of 1944 and the rabi crops of 1944-45. We understand that
the Provincial Government have decided that the more satisfactory
method would be to adopt a system similar to that prevailing in’
the temporarily settled provinces. It is recognized that this will
involve heavier expenditure, but it is considered that the establish.:
ment of a permanent staff in the villages throughout the province
for the collection of agricultural statistics (on a system of plot-to-
plot enumeration), ag well as other statistics such as cattle statis«
tics, justifies the additional expenditure involved. When this
establishment has been recruited it is proposed to abandon the
random sampling method.

7. In Orissa, a special temporary staff was appointed early in
1944 for the collection of agricultural statistics. This consists of
amins, one for every 80 revenue villages, whose duty will be.to
inspect every field once at the time of sowing and again when the
crop is ripe for harvest. The work of these amins will be super-
vised by inspectors at the rate of ome inspector for ‘every seven
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amins. A statistical officer has also been appointed for each dis-
trict for the purpose of controlling and directing the work of the
1nspectors and amins. 1n addition, a Provincial Statistical Qfficer
has been appointed to supervise and co-ordinate the collection of
agricultural statistics throughout the province.

8. A plot-to-plot enumeration should give accurate estimates of
acreage and we believe that in the temporarily settled provinces the
estimates prepared by this method are on the whole accurate. Bus
1t does not follow that the application of this method in the per-
manently settled provinces will produce immediately equally accu-
rate results, In the temporarily settled provinces the work is done
by a long established and well organized revenue staff as part of ius
duties. I'he village revenue officer is a person of standing and
inluence and is well trained in the work he is required to perform.
irurther, there is an efticient inspection staff, the members of which
are also well versed in the duties of their office. In the permanently
settled provinces there is no such organization and at the begin-
ning the staff—certainly a large proportion of it—will be entirely
unacquainted with the work to be done. There is another poing
tv which attention should be drawn. It is this. The area of the
primary unit,® that is, the area allotted to the officer who carries
out the plot-to-plot enumeration, must not be too large. ThLere is,
nowever, a risk that it may be, for the cost of the establishment
for carrying out a plot-to-plot enumeration is heavy and there may
be a tendency to increase the area of the primary units in order to
reduce the cost. The survey of a crop, field by field, is a tiresome
task and one which is attended by a considerable amount of dis.
comfort at certain seasons of the year, particularly in areas where
the land goes under water. The danger, of course, ig that the pri-
mary enumerator instead of visiting each field will, to a greater
or lesser degree, compile his figures from information gathered by
questioning the cultivators. 'L'he larger the area with which he
has to deal, the greater is the risk that this will happen. There is
also another matter which has to be taken account of in determining.
the size of the primary unit. It is necessary to make an estimate
not only of the area sown with the crop but also of the area har-
vested. The period of time within which the plot-to-plot enumera-
tion at harvest time has to be carried out is relatively short, and
hence the area of the primary unit must not be so large as to pre-
vent the enumerator from making a complete inspection, plot by
plot, at harvest time. The size of the primary reporting unit is
therefore a matter of great importance and until experience has
been gained as to what the size should be—it may vary from area
to area—the risk of inaccuracy will remain. In all these circum-
stances it would be clearly unwise to rely upon the accuracy of
estimates based on a plot-to-plot enumeration in permanently set-
tled areas, until the staff has been in being for some years and
experience gained of the working of the system. It should not,
however, be inferred that we are opposed to the continuance of the

1In the temporarily settled provinces the primary unit is the village or a
group of small villages.
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plot-to-plot enumeration schemes in - the permanently settled
provinces. We are not. We are of opinion that they should be pro-
ceeded with, provided of course, that the primary reporting and
inspecting staff is adequate for the purpose. 'We have, however,
stressed that the estimates are unlikely to be accurate until the
schemes have been in operation for some time and that the size of
the primary units is a most important factor.

9. As regards the relative merits of a plot-to-plot enumera-
tion and random sample survey for the determination of acreage
there appears to be some divergence of views. It may. be of
assistance if we set out the matter as we see it. A plot-to-plot
enumeration provides a wealth of information which a random
sample survey cannot furnish. For instance, it gives figures for
the smallest unit, a village or a part of a village. "As against
this, a random sample survey can only give acreage figures for
large areas, such as a province, and we gather that it has not yet
been established that a random sample survey can give accurate
figures for a district or a subdivision except.at disproportionate
cost. The position is that the smaller the area for which acreage
firures are to be given, the nearer the random sample survey
approaches the plot-to-plot enumeration. Again, a complete enu-
meration plot by plot can give figures for all crops irrespective of
the extent of the area on which they are grown, whereas this is
not possible by means of a random sample survey except at dis-
proportionate cost. To sum wup, the position appears to be that
if full and detailed information as regards the acreage under all
crops is the objective—it certainly should be the objective—such
information can only be obtained by means of a plot-to-plot enu-
meration and not by a random sample survey. In these circum-
stances, there cannot, in our opinion, be any question of the
abandonment of the plot-to-plot enumeration method in favour of
the random sample survey method in the temporarily settled
provinces. In the other provinces also we consider that the plot-
to-plot enumeration should be the goal, for it is only by this
method that full and detailed information as regards the areas
under different crops can be obtained. There are, however, cer- -
tain points to which we would draw particular attention. The
sine qua non for carrying out a plot-to-plot enumeration is an
adequate and efficient staff of primary enumerators and inspectors.
The cost of such a staff is heavy, and unless Administrations are
prepared to find the necessary funds, it would be useless to attempt
a plot-to-plot enumeration. for the only result would be inaccu-
rate estimates. Again, a plot-to-plot enumeration must be car-
ried out yearly and not at irregular intervals by ad hoc establish-
ments.. As we have explained in the previous paragraph,
estimates prepared by a newly recruited establishment will not
be accurate during the early years of the existence of that establish-
ment. Any endeavour. therefore, to ecomomize by carrying out
a plot-to-plot enumeration at intervals of, say, 3 to 5 years would
only result in the preparation of inaccurate figures. If a plot-to-
plot enumeration is to be successful the staff must be on a
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permanent basis, for it is only by employing the same staff every
year, subject, of course, to recruitment to cover wastage, that
accurate estimates will be secured.

10. Under the present system the yield per acre in a parti-
cular year is determined by multiplying the normal yield per
acre by the condition factor of the crop in the year in question.
The normal yield is based upon crop-cutting experiments made
yearly over a number of years. These experiments are carried
out in plots with average crops, the plots being selected by an
‘‘ eye >’ examination. The condition factor (the anna valuation),
that is, the relation of the crop reported on to the normal yield
per acre, is framed on the results of visual obssrvations made by
local officers. The practice of selecting by the *“ eye *’ plots with
average crops has been condemned by statisticians and the method
of determining the condition factor has been severely criticized.
There is, no doubt, room for considerable improvement in the
method of estimating the yield per acre.

A considerable amount of experimental work has been carried
out during the last seven or eight years by the Indian Statistical
Institute under the direction of Professor Mahalanobis in esti-
mating by the random sample method the outturn (and the acre-
age) of crops. As we have said, random sample surveys of thz
yield (and acreage) of the jute and paddy crops are now in pro-
gress in Bengal. They are being carried out by the Indian Statis-
tical Institute on behalf of the Bengal Government and will be
continued for a period of three years. Experimental random sur-
veys of yield have also been carried out by the Imperial Council
of Agricultural Research. In 1944 such survevs were made of
‘the yield of wheat in the Punjab and the United Provineces and
rice in Orissa. In this year (1945) these surveys have heen
extended to all the main wheat growing areas. The survevs in
Bengal will continue till 194647 and it would clearly be advar-
tageous if the surveys in other parts of India. conducted either
by the Imperial Council of Agricultural Research or by the Tndian
Statistical Institute, were also continued for the same verind. Tn
the light of the experience thus gained it should then be nossible.
we would hope, for a decision to be reached as regards. first. the
technique to be followed in carrying out random sample survevs.
and secondly, the extent to which these survers can be nsed in
determining the yield per acre in a particular vear. Until a
decision has been reached on these points we doubt whether anv-
thing will be gained bv examining other methods of improvine
‘the present system. The random sample method is a scientifie
method of computing yields and the first matter to be decided is
whether the adoption of this method is a practical proposition
and whether it can fulfil completely administrative requirements.

11. The Royal Commission on Agrienlture considered that
every Director of Agriculture should be given a capable statistical
assistant. They referred to the increasing importance which is
being attached all over the world to statistical rezeareh as an aid
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to the formulation of policies, and recommended the appointment
of a well qualified statistical officer at provincial headquarters to
whom should be entrusted the duty of studying all aspects of the
economic and social progress of the province. We draw parti-
cular attention to these recommendations because we attach great
importance to the Director of Agriculture being provided with
statistical assistance, and the establishment at provincial headquar-
ters of sfatistical officers who would be directors of provincial
bureaux of statistical information. In some provinces these
officers have been appointed and we strongly recommend that they
be appointed in the remaining provinces as quickly as possible.

12. In the “‘ Agricultural Statistics of India’’ crops are
divided into °‘ food ’’ and ‘‘ non-food >’ crops. Food crops
include (1) foodgrains, that is, rice, wheat, jowar, bajra, barley,
maize, gram, other grains, and pulses; (2) sugarcane; (3) vege-
tables; (4) fruits; (5) condiments; (6) spices; and (7) miscellaneous
food crops. Under “ non-food ** crops are included all edible oil
seeds, such as sesamum, rape, mustard, groundnut, and cocoanut,
and also non-edible oil seeds such as lmseed and castor, and other
miscellaneous oil seeds. Within this category are also included
the fibre crops such as cotton and jute, as well as indigo, opium,
coffee, tea, tobacco, drugs, dyes, fodder crops, and other miscella-
neous non-food crops. In our attempt to obtain precise informa-
tion regarding food crops we have been strnck by the difficulties
arising from the pres:nt classification. Different provinces have
adopted different categories which has led to a certain amount of
confusion. Although edible oil seeds are used for industrial pur-
poses such as the manufacture of soap, plastics, ete., they are also
used largely for human consumption. We incline to the view
that for statistical purposes edible oil seeds should be classified
under the head “ food ”* crops.

Separate figures are not given for the production of potatoes,
sweet potatoeq and taploca. “The two latter have been of import-
ance in times of food shortage. Th2 area under tapioca expanded
largely during the years 1943-44. We believe that the areas
under potatoes and sweet potatoes have also increased. We take
the view that separate ficures should be given in the “ Agricul-
tural Statistics of India ’’ for these crops..

StMMARY oF CONCLUSIONS AND RECOMMENDATION

\)4 The conclusions and recommendations of this chapter
are—

(i) Problems arising out of the production and distribution
of foodgrains duripg the war, have emphasized the need for accu-
rate statistics of acreage and yield of ‘crops; schemes are now in
operation with -the objéct of securing improvements in these
statistics.

(ii) For the determination of the acreage a plot-to-plot enn-
meration is preferred to a random sample survey, because the
former can, whereas the latter cannot, give full and detailed
information as regards the areas under different crops,
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(iii) In the  temporarily settled provinces’’ the acreage
figures are compiled by the subordinate revenue establishment by
a plot-to-plot enumeration. In these provinces the acreage figures
are on the whole accurate and it is recommended that the present
system should continue.

(iv) In the ‘‘ permanently settled provinces” acreage
figures, except in regard to jute in Bengal, are not accurate; they
are not compiled by a plot-to-plot enumeration but are based upon
reports received from local officers. In the provinces of Bengal,
Bihar and Orissa schemes have recently been introduced for the
determination of acreage by the sysfem of plot-to-plot enumera-
tion. In addition, in Bengal, a scheme is in operation for the
determination of the acreage under jute, aus paddy and aman
paddy by the random sample survey method.

. (v) It 1is considered that in the °‘ permanently settled *’
provinces the goal should be the determination of acreage by the
method of plot-to-plot enumeration. It is pointed out that in
order to ensure the accuracy of the estimates prepared by this
method it is essential that (a) the plot-to-plot enumeration should
be carried out by an adequate and efficient staff of primary enu-
merators and inspectors maintained on a permanent basis, and
(b) the size of the primary reporting unit should not be too large.

(vi) There is room for considerable improvement in the
method of estimating yield per acre.

(vii) The random sample method is a scientific method of
ecomputing yields and the first matter to be decided is whether
the adoption of this method is a practical proposition and whether
it can fulfil completely administrative requirements. Random
sample surveys of yield are now being carried out in Bengal by
the Indian Statistical Institute and in other parts of India by the
Imperial Council of Agricultural Research. The surveys in
‘Bengal will be continued for a period of three years. It is sug-
gested that the surveys by the Imperial Council of Agricultural
Research should be continued for a similar period. A decision
should then be reached in the light of experience gained as regards
first, the technique to be followed in carrying out the random
sample surveys, and secondly, the extent to which these survevs
can be used in determining the yield per acre in a particular year.
Until a decision has been reached on these points nothing will
be gained by examining other methods of improving the present
system.

(viii) Every Director of Agriculture should be provided with
a capable statistical assistant.

(ix) A qualified statistical officer should be appointed at all
provincial headquarters to whom should be entrusted the study
of all aspects of economic and social progress in the province. -

(=) For statistical purposes edible oil-seeds should be classi-
fied under the head ‘ food crops.’” Separate figures showing the
acreage under potatoes, sweet potatoes, and tapioca shoulg be given
in the ‘‘ Agricultural Statistics of India.”’
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As explained in Chapter I, India before the war was not
self-sufficient in foodgrains, a small exportable surplus in wheat
being offset by large imports of rice. During the five years
ending TY41-42 the average annual net imports amounted to
about 1,000,000 tons and it was on the basis of this figure that
in 1943 the Foodgrains Policy Committee came to the conclusion
that India required, until further notice, for current consump-
tion, an annual import of foodgrains of not less than this amount.

2. The following tables give the acreage and production of
the main cereals, wheat, jowar, bajra, barley, maize and rice,
over a series of years, The figures for rice have been shown for
Bengal and the rest of India separately because those for Bengal
for the year 194344 are not comparable with- the figures for
previous years. This is due to the fact that, as explained in our
report on Bengal, the acreage under aman rice in 1943-44 was
not estimated in the same manner as in previous years.

Average of Average of
three years three years
Crop. ending ending 1942-43. 194344
1938-39. 1941-42.
Acreage (in millions of acres).
Wheat .. .e . 348 343 344 337
Jowar .. .o . 348 237 359 3G-0
Bajra .. .. .. 16-9 17-9 22-2 211
Barley .. .. . 63 63 68 67
Maize .. - . 63 63 69 69
Rica (All-India exoclul-
ing Bengal) .. . 517 514 51'9 534
Rice (Bengal) .. . 22:6 22-3 23-3 246
Production (in millions of tons).
Wheat .. - -, 10-2 10°3 11-0 97
Jowar .. .. . 6'8 67 67 67
Bajra .. .. .. 26 2'9 40 37
Barley .. .. ‘e 241 21 2:2 21
Maize .. . .. 2:0 21 2-4 2:4
Rice (All-India exclud-
ing Bongal) .. . 17-7 16'3 17°9 188
Rice (Bengal) .. .. 88 81 70 10-3
Total (exoluding rice in
Bengal) .. .. 414 404 442 434
40'9 438

Average, 8ay .. 41'0 Average, say.. $40

We offer the following observations on the above figures:—

(i) Wheat.—The acreage under wheat has remained steady.
The decrease in 1943-44 was due to unfavourable weather at the
sowing time. The wheat crop of 194243 was a bumper one;
this was due to very favourable weather conditions. The crop
in 1943-44¢ was below normal owing to unfavourable climatic
condifions. Heavy rain and hail caused considerable damage
towards the end of the growing season,
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(i) Jowar.—The acreage shows a considerable expansion
but this has not been reflected in the yield.

(iii) Bajra.—The acreage and the yield have both increased.
The average outturn during the two years 1942-43 and 194344
was about a million tons more than the average of the preceding
six years.

(iv) Barley and maize—While barley shows practically no
change, both the acreage and yield of maize show an increase.
The production of maize was about 350,000 tons more in 1942-43
and 194344 than the average of the previous six years.

(v) Rice (Bengal).—Owing to an excellent monsoon, the
rice crop in Bengal in 1943-44 was probably the largest on record.
Climatic conditions in 194445 were not so favourable and the
rice crop of that year is estimated to be 144 million tons less
than the bumper crop of the previous year. This well jllustrates
the effect of variations in climatic conditions

(vi) Rice (rest of India).—There was an increase in the
acreage as well as in the yield in 1943-44 as compared with
1Y42-43 and the previous six years. The increase in the yield
was about 900,000 tons as compared with that in 1942-43. The
increase in acreage and yield was largely due to a very favourable
monsoon. In 1944 the monsoon was less favourable and the
estimates so far available of the 194445 crop show a large fall
.in yield in some areas. The total yield of the rice crop in 194445
will cerfainly be considerably below the high figure of 1943—44.

3. The following ficures are repeated from the tables in the
previous paragraph. The total production of the main cereals.
wheat, jowar, bajra, barley, maize and rice, in India, excluding
rice in Bengal, were:— '

(In millions of tons).

Averaze for the six Average for the years
years ending 1941-12, 1942-43 and 1943-44.
41-0 440

We have omitted-the figures for the yield of rice in Bengal
Because, as we have said, the estimates for 1943-44 are not com-
parable with those of the previous years. If they were included
it would be impossible to compare the total yield of cereals in
India in the two years 1942-43 and 194344 with those in previous
years. We do not think that this omission will materially affeet
the comparison.

It may, at first sight, appear that in view of the increase in
production of 3 million tons, the difference between the average
total production of the years 194243 and 1943-44 and that of the
-six years ending 1941-42, ‘Tndia does mnot now require imports.
Closer examination shows, however, that this conclusion is mnot
well founded,
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. India’s population of about 400 millions still continues te
increase. During the inter-censal period of 1931 to 1941 -the
population increased on the average by about 5 millions a year.
An annual increase of 5 millions in the number of persons to be
fed, invclves a yearly addition to India’s food bill of over 600,000
tons of cereals on the basis of 1 1b. of grain per day per adult.
During the three years that have elapsed since 1941-42 there has,
therefore, been an increase in consumption, due to this cause, of
nearly 2:0 million tons.

There is also little doubt that, apart from an expanding con-
sumption due to the growth of population, the consumption of
foodgrains by large classes of the civilian population has increased
during the last two years. There is now practically no unemploy-
ment; everybody who wishes to work has no difficulty in obtaining
employment. This is a great change from the pre-war position
when the number of unemployed. particularly in certain sections
of the community, was large. This high level of employment
must have been accompanied by an increase.in the consumption
of foodgrains. . Further, large numbers of producer-consumers and
their families are now, in. all probability, eating more than they
did in normal times. The cultivator is obtaining high prices for
his produce and has to sell a smaller proportion of his grain than
he did before the war, in order to meet his standing payments,
such as rent, taxes and debt charges. As against this, of course,
the prices of the goods he buys have risen steeply. " But on the
whole, the finaneial position of the cultivator has improved con-
siderably in consequence of the high prices for foodgrains and
there can be little doubt that millions who were under-nourished
in normal times, are now eating more. It iz not possible to
assess the increase in tonsumption due to these eauses, but in
view of the great numbers involved it must be:large.

5. The supply of foodgrains for the ‘defence services, includ-
ing the overseas forces in and based on India, has also thrown
an additional burden on the country’s food supplies. - The vearly
requirements of these services amount to approximately 800,000
tons of wheat, rice, barley, maize and millets. It is true that
the amount consumed Oy the Indian soldier does not represent
a net increase in the off-take of foodgrains for, he would eat food-
grains if he remained in his village. - But the Indian soldier;
generally speaking, is better fed than he would be if he were in
civil life—the ration for Indian troops is 11-1b. of foodarains per
day—and hence the feeding of the.Indian defence- forces adds
to the total cereal requirements of the country. The"supplying
of the overseas forces also involves extra demand.

6. There is another matter to which attention should be drawn.
The yields of crops in India are subject to great and often sudden
fluctuations owing to climatic conditions... In the irrigated areas,
crops are protected against a failure of the monsoon but they ‘are
not immune from damage by excessive rain, diseases and pests and,
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in some areas, by hot winds, hail and frost. It is, therefore, unsafe
to draw conclusions ag regards the relation of supply to require-
ments based upon the yield of the crops in a short period of two
years. The yields in 1942-43 and 1943-44 and the estimated out-
turn for 1944-45 illustrate this point. There was a bumper crop
of wheat in 194243 and a normal crop of rice. On the other hand
1943-44 was marked by a bumper rice crop and a sub-nermal crop
of wheat. It is yet too early to form an opinion as regards the
supply position in 1944-45. But it ig clear that in view of the
smaller yield of rice in 194445 compared with that in 1943-44
the supply position in 194445 will be less favourable than it was
in 194243 or 194344 unless the wheat crop proves to be a bumper
one,

7. Having regard to the increase in consumption due to the
growth of population, the increase in the per capita consumption
of large classes of the civilian population—an increase which is
in every way. desirable in.view of the low level of subsistence of
the poorer classes in the villages and towns—and the burden of the
requirements of the defence services, we doubt whether there was
any substantial improvement in the overall position during the
years 1942-43 and 194344 as compared with previous years.. We
are .of. opinion that the present relation of internal supply to
requirements is not such as to warrant the conclusion that imports
are unnecessary.

8. Experience during the last two years also points to the con-
clusion that India still needs imports of foodgrains. During this
period Food Administration in India developed greatly. Procure-
ment organizations are in operation in the provinces and in the
Indjan States. The prices of cereals are under control. A large
proportion of the urban population, and in some areas, the rural
population, is rationed. The Basic Plan hag been in operation for
two years. It will be recalled that this plan is in the form of 5
balance-sheet, on one side of which appear the surpluses from
surplus areas, and on the other the supplies required by the deficit
areas. It is prepared by the Government of India in consultation
with the provinces and states and after careful scrutiny of the
estimated surpluses and deficits. Much more information is, there-
fore, now available as regards the actual supply position in India
than in 1943 when the Foodgrains Policy Committee reported, and
it is possible to make, with more precision, an estimate of the gap
between the essential requirements of foodgrains of India as a
whole and the quantities available from internal resources. In 1944
imports of foodgrains, chieflv wheat, amounted to over 700,000 tons
and the Government of India found it necessary to distribute
practically the whole of this amount to the deficit areas. This in
itself affords ground for the conclusion that India is still in need
of imports.

9. Apart from their intrinsic value imports have a great psycho-
logical effect. In 1943 public confidence was greatly shaken by
the events in Bengal and by the difficulties experienced in other
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areas in maintaming supplies. In 1944 confidence was la.rgely
restored. ‘L'his, no doubt, was due in large measure to the i improve-
ments effected in food administration, but we are convincea that
the arrival throughout the year of toodgrains trom overseas played
a most lmportant part in restoring public confidence. Jindian
opinion is, nowever, still extremely nervous on the subject of food
supplies, and any indication of an untavourable turn in the supply
position leads to the slowing up of procurement operations, and 1s
likely in some parts of the couniry to give rise to a sharp Lnanm,s in
the price level. It is essential that public contidence should be
maintained. In this matter 1mports play a most important role
and we have little hesitation in affirming that the stoppage of
imports would place the food position in India in serious jeopardy.

10. Imports must consist mainly of wheat because rice is not
available under conditions created by the war, from countries over-
seas. The question therefore arises how the quantity of wheat
imports is to be determined. We understand that the Uovernment
of India adopt the following method in estimating the amount of
wheat which they consider needs to be imported. Towards the
end of the calendar year an estimate is made of the wheat required
for the 12 months commencing from the 1st May of the following
year, that is, for the Indian wheat year which runs from lst May
of one year to the 30th April of the next. This estimate is based
upon the requirements of those provinces and states which do not
grow within their own boundaries sufficient wheat for their own
consumption, and includes the amount required not only for the
population which normally consumes wheat, but also for those sec-
tions of the population which notmally consume rice and have been
compelled, by the short supply of that cereal, to change over to a
diet consisting partly of wheat. The demands of the several pro-
vinces and states are subjected to a critical examination by the
Government of India, with particular reference to the amounts sup-
plied in previous years under the operation of the Basic Plan. To
the figure thus obtained is added the wheat demand for the defence
services. An estimate is then made of the surpluses available from
the surplus wheat provinces and states based in the first instance
on the assumption that the wheat crop in those areas will be a
normal one. This assumption is made at this stage because the
wheat crop is not harvested until some months later and the pro-
bable yield is therefore unknown. Experience has shown that
with a normal crop the amount available from the surplus wheat
areas is approximately 800,000 tons a year. The first estimate of
the imports therefore consists of the difference between the amount
required for internal consumption in the deficit areas plus the
demand for the defence services, and 800,000 tons., This is subject
to revision when the yield of the wheat crop which is harvested
in April and May, is known. The surplus available from the
surplus provinces and states is then adjusted.in accordance with
the estimated yield of the erop. If the yield of the crop is more
than normal, the estimate of imports is reduced accordingly and
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tice versa. - The estimate is also revised periodically during the
course of the year, having regard to any changes in the susplies
available from the surplus areas or the requirements of the deficit
areas arising out of circumstances which were not foreseen when
the estimate was last revised. The Government of India, we
understand, consider this to be the best way in which an estimate
of imports can be prepared. We endorse that view, particularly
" 88 it enables the volume of imports to be regulated in accordance
with changes in the supply position in India. We regard this
method of calculating the volume of imports of wheat as more
satistactory than one based on the imports of rice during the
pre-war period.

11. The Fooagrains roucy Uommitlee recommended ihe clea-
tion of a central toodgrains reserve of not less than ouy,UuV tons,
They considered this reserve to be absolutely necessary to prevent
a breakdown in the machinery of procurement, rauioning, and
price policy and added that it would not be a substitute for, but a
complement to, more vigorous administrative action in other fields.
1t may be urged that a central reserve 1s not now necessary because,
first, 1n spite of the absence of such a reserve, Administiations in
India have been successful in maintaining their procurement,
rationing and price policies, secondly, that public contidence which
was so severely shaken by the events of 1943, has been restored,
thirdly, Provincial and State Governments possess wheat
reserves varying from one and a half to three months’ require-
ments of their rationed areas, and fourthly, the Bengal Government
have a large reserve of rice and paddy amounting to over 500,000
tons. In spite of this improvement in the situation we take the
view that a central reserve is still essential. It is true that the
measures taken by the Food Administrations at the Centre and in
the Provinces and States have been the important factor in keep-
ing the situation under control, but the success is also due partly
to. the imports of wheat—700,000 tons were imported in 1944—
and partly to the fact that India has been fortunate in having had
an exceptionally good wheat crop which came into consumption in
1943-44, followed by an equally good rice crop in 1943—44. If
these bumper wheat and rice crops had not occurred in alternate
years the position would not have been so good. It was the excel-
lent rice crop in Bengal which enabled the Government of the
province to build up their present reserve. But this reserve may
be heavily drawn upon, should there be a short crop in that
province. Further, it should be remembered that the Bengal
Government are now primarily respomsible for supplying rice to
Greater Calcutta. That demand is in the region of 275,000 tons

year.

The wheat situation in the United Provinces, the North-West
Frontier Province, and in Delhi deteriorated rapidly during the
early months of 1945, that is, towards the close of the wheat season
preceding the reaping of the 1945 crop. This was due to a falling
off in procurement in both the Punjab and the United Provinces
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and this in its turn was due, in all probability, to the smalles
vutturn ot the crop reaped in April—may i1944. ‘'Lhe crop in the
Latted Provinces was vadly dawaged by Dall and Deavy rall ag
Lalvest UWE lu 184k, Ale slludiloa 0ds Leed lues by the prompu
Use oI the small reserve whica the Uenire had been apie 0. acvus
mulate, 1f tnis reserve Lud NOU Deel uvallable a.d1Sasirous siiua-
tion maght have developed 1m the United Krovinees and dangerous
shortages might have occurred in the [North-West Frontier Pro-
vince and in Delhi. 1t appears clear to us, therefore, that the
Ceuntral Government should have in their hands, at all times,
stocks sufficient to ensure that they are in a position to meet an
emergency, such as that which occurred this year, owing to the
fallure ot procurement at the end of the crop season. Sucn emers
gencieg cannot always be foreseen and the normal reserves kept by
the provinces and states against the requirements of the rationed
areas are not and cannot be adequate to deal with them. If, how-
ever, the Central Government have reserves, supplies can ,be sent
quickly to the affected area and the situation: prevented from get-
ting out of hand. We would also advance another reason. Since
the war began, there has been no serious failure of the monsoen.
But the danger of a poor monsoon before normal conditions return
exists. India is a predominantly agricultural country and opinion
reacts quickly to any sign of a failure of the rains. It is just at
this stage that the knowledve that the Centre has a reserve would
prove of great value in preventing panic and maintaining
public morale. The same effect cannot be obtained from a pro.
gramme of imports spread over a period of 12 mouths, for the rate
of imports cannot be speeded up at short notice and in the meantime
the situation may have got out of control.

'As regards the size of the reserve, this question is nct easy to
answer. It obviously cannot be so large as to be adequate to
deal with the situation that might arise from a serious failure of
the monsoon. Such a position would have to be met by drastic
control measures and imports. It should, however, be sufficiently
large to enable the Central Government first, to deal with local
or temporary shortages, which, if ‘handled with speed and
decision, can be prevented from spreading and causing serious
lack of public contidence, and secondly, to sustain public confi-
dence if the monsoon should give rise to anxiety, In present
circumstances such a reserve can only be built up from imports
of wheat and we do not think that a reserve of 500,000 tons would
be excessive, amounting as it does to only a little more than -
3 months’ wheat requirements of the deficit provinces and states
and the defence services.

“A2. In conclusion we recommend that India’s need for &
regular supply of imported wheat to cover the current deficit of
wheat under the Basic Plan and to build up a central reserve of
500,000 tons should be recognised by His Majesty’s Government.
We further recommend that a public announcement may be made
indicating broadly the nature of the arrangements made in regard
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to the provision of imports. We may add that we fully recognize
that the imports of wheat which the United Nations will be able
to provide for India depend on various factors in regard to which
we have no knowledge, that is, the needs of other countries and
the shipping available. In making our recommendations we have
not lost sight of these important factors. But we trust that it
will be possible to meet the current needs of India for wheat,
" calculated on the basis of the formula adopted by the Govern-
ment of India, and in order to build up a central reserve.

J SuMMARY OF CONCLUSIONS AND RECOMMENDATIONS.

13 Our conclusions are—

(i) India, before the war, was not self-sufficient in food-
grains, a small exportable surplus of wheat being offset by large
imports of rice. :

- (ii) Although, the production of foodgrains has increased,
consumption has also increased, owing to the growth of popula-
tion, a higher per capita consumption by the poorer classes of the
population and the requirements of the defence services. India
is still in need of imports. :

- (iii) Imports must consist mainly of wheat because riee is
not available under conditions created by the war.

(iv) The method now followed by the Government of India
in estimating wheat requirements is considered suitable; it enables
the volume of imports to be regulated in accordance with changes
in the supply position in India.

(v) In agreement with the Foodgrains Policy Committee it
is considered that a central reserve of 500,000 tons of foodgrains
is essential. In present circumstances such a reserve can only be
‘built up from imports of wheat.
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We have described in an earlier chapter the main features
of the present system of food administration in India and pointed
vut how it 1s generally adapted to the varying circumstances and
ueeds of difterent parts of the country.. We have also drawn
attention to the directions in which a twhtemng of controls is
necessary and improvements may be carried out. We have not,
however, dealt with the following questions. How long are these
controls to continue; when and how are the controls to be relaxed;
und how is the return to peace-time conditions to be organized:
We propose to examine these questions in the present chapter.

2. This is necessary primarily because the process of relaxa-
tion of existing controls is bound to present difficult problems
which must be studied in advance and prepared for. . The vary-
ing measures of control adopted by the Provincial and State
Governments in their respective areas, and by the Central Govern-
ment in India as a whole, constitute a complex and -inter-
dependent system which cannot be withdrawn in a day. The
return to normal conditions must be a gradual, regulated and
ro-ordinated process. Unless it is planned and prepa.red for in
wdvance, and adapted to the changing conditions-of the immediate
post-war period, the chaotic price and supply- conditions which
revailed in many parts of the country, in the summer of 1942
ind during the greater part of 1943, may be repeated. The out-
itanding lesson of the events'gf 1942 and 1943 is the need for
wnticipating the probable effect of changing conditions and
stablishing a common plan of action agreed upon between the
‘entre and the Provinces and States.

3. There is also another reason why the process of tramsition
'om war to peace conditions should be planned in advance.
bviously, the nature of the steps to be taken during the transi-
on will depend to some extent on the nature of the system which

is proposed to maintain in peace-time for the supply and dis-
ibution of food. Is the country to revert entirely to pre-war
nditions in this respect or, are any material changes visualized?
Te deal with this question in a later chapter. In our view, a
Jlicy of laissez faire in the matter of food supply and distribu-
on is impossible in the future; and we recommend elsewhere the
:ceptance in principle by all the Governments concerned of their
sponsibility for increasing the food resources and improving the
et of the people, as a permanent objective of a common food
licy for India. Among the measures necessary for the discharge

this responsibility, a prominent place must be assigned to the
ntrol of the price of cereals so as to ensure a reasonable return
the cultivator. In practice, we believe this will involve State
tion designed to regulate the prices of rice and wheat, the
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cereals which enter largely into international trade.” Such regu-
lation is likely to require co-ordinated action both by the Central
uovernment and the Governments of the Provinces and States
along the following lines: Iirst, the fixation of minimum prices
whica would be fair to the producer, and maximum prices which
would be fair to the consumer, and the revision ot such prices
irom time to time; secondly, decisions as to the measures ueces-
‘sary, irom time fo time, to secure the maintenance of the price
level within the pre-determined maxima and minima; and
tuirdly, the maintenance of an organization to carry out the mea-
sures decided upon. ‘Lhe system of regulation need not be, and
would indeed not be, identical with the system of food administra-
uion which 1s functioning to-day, but 1t 1s certain to include some
of the features of the present system. ‘The control of imports
of cereals would certainly be an important feature of the future
system. It 1s not our purpose to discuss in detail a plan for the
regulation of prices in normal times; such a plan can be settled
satisfactorily only on the basis of actual experience of the opera-
tion of food controls during the period of iransition immediately
following the end of the war. We wish to emphasize here thas
the objectives of long-term food policy are relevant to the pro-
blems of the transition period and should be prominently kept in
mind. 7The organization of food administration during the
transition period should be designed, not with the object ot secur-
ing the most expeditious return to pre-war conditions, but so that
it can evolve into a system of regulation of prices in normal times.

4. The main features of the foodgrain siluation to-day are,
broadly, as follows: First, a shortage of internal supply, pro+
duction in an average season being smaller than consumption
requirements, including those of the defence services, and the
level of stocks carried in the country lower than stocks carried
~ at corresponding periods in normal times; secondly, shortage of
imports from abread involving in particular the lack of imports
of rice; thirdly, transport congestion requiring stringent restric
tions; and fourthly, an abnormal price level, which is unduly
high generally, presents undue disparities between different parts
of the country, and makes continuous action by Government neces-
sary in order to secure the equitable distribution of available
supplies within pre-determined price maxima. No material change
in the prevailing conditions can be anticipated until after the
re-conquest of Burma is completed and the movement of rice from
Burma to India is re-established. :

5. The transition period which we visualize may, therefore, be
tegarded as commencing with the arrival of the first shipments
of rice from Burma in appreciable quantities. Its duration will
depend on a number of factors many of which will not be within
ihe control of Governments in India. Among the more impor-
tant of these factors, we would mention the following: First,
the imports of rice from Burma should increase u1.1ti1 !;hey can
bridge the gap between production and consumption in India
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and allow for the replenishment of stocks; secondly, transport
conditions in India should return to normal, that is, the need for
restrictions on movement by rail, river steamer and coastal ship-
ping should disappear; thirdly, the present world shortage of
100d as well as shipping should no longer exist; and fourthly,
demobilization should have been completed. We cannot foresee
when these conditions are likely to be satisfied. It is clear, how-
ever, that the process is bound to take several years. The period
of violent disturbances in the food economy of the country started
in 194243 and it is, in all probability, unsafe to assume that the
necessary readjustments would be complete within a period much
shorter than ten years from that date. We, theretore, assume
that the transition period may last until 1951-52.

6. As the first stage in the transition we visualize a period of
approximately three years during which the imports of rice arriv-
ing from Burma will gradually increase in volgme. .The position
in respect of imports of wheat will depend largely on world condi-
tions, and we hope it may be possible to meet the requirements
of India, which are likely to diminish after the cessation of hosti-
lities in the East. The supplies of rice and wheat will be imported
from abroad by the Government of India and distributed under’
the Basic Plan. With the help of these, we think, it should be
possible to secure two important purposes, namely, first, the
diminution and eventual elimination of the wide price disparities
which at present exist in different parts of the country, and
secondly, the gradual withdrawal of the more stringent forms of
control.

7.'We have endeavoured to form some idea of the relation
between the prices of rice and wheat in different parts of the
country with pre-war prices, and the extent to which they are out
of parity with one another. This has not proved easy because
of the imperfections of the available statistics of prices.
A review of the available statistics, such as they are, has-been
made and the results are given in a note appended to this report %
The broad conclusions are as follows: Assuming the average of
the quinquennium ending 1938-39 to represent the pre-war level,
the prices of rice in Bengal (the most important producing pro:
vince) appear, after their extravagant rise in the famine period,
to have come down to somewhere about 350 per cemt of the
pre-war level. In Madras (the next most important producing
province) the price of rice is held at or somewhat below 250. per
cent. The prices in Assam, Bihdr and the United Provinces tend
to approximate to the Bengal level, that is, approximately 350 pet
cent. The level is somewhat lower in the Punjab and still lower
in the Central Provinces, where it is roughly about 300 per cent

! The figures in this paragraph are only approximate estimates and refer to
the position reached by the end of 1944. : .

* Appendix IV.
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of the pre-war level. Prices in Sind are practically on a par with
those 1n Madras, in the neighhourhood of about 250 per cent.
Wheat prices appear to be genmerally in the mneighbourhood ot
4500 per cent ot the pre-war level, except in Sind where they
are about 300 per cent. We think it 1s clear that it should
be the common aim of all Governments concerned to secure, as
early as supply conditions in the transition period permit, that
the prices both of rice and wheat in different parts of the country
should be brought down to normal parity with the level of rice
prices at present prevailing in Madras and Sind. Preeisely what
this would mean in terms of rupees and annas per maund for
different grades of rice and wheat in different areas for different
types of transactions would require to be worked out. We believe
that, if the actual prices which prevailed during the quinquen-
nium ending 1938-8Y were worked out in each province, and a
price in the neighbourhood of 240 per cent of such average were
determined, the result would broadly represemt the target price
level to be aimed at at the end of the first stage of the transition
period. We do not imply that the proportion should be identical
in all provinces. But we feel that the fixation of a price as near
as possible to 240 per cent of the pre-war level, would be oppro-
priate in the major producing provinces, that is, in Bengal and
Madras for rice, and the Punjab and the United Provinces for
wheat, and if prices are fixed in other provinces in normal parity
with such prices, they are unlikely to be very much in exeess of or
very much below 240 per cent.

- 8. Concurrently with the reduction of prices to the lowest level
prevailing at present, we suggest that the distribution of imported
supplies should be organized so as to facilitate the withdrawal of
the more stringent forms of control. Thus, total procurement
and levy schemes (including rationing in rural areas) and other
systems of monopoly purchases from the producer, should be with-
drawn first. As supply conditions further improve restrictions on
movements within a province or state should be relaxed, and
rationing withdrawn in smaller towns and then in larger towans.
Rationing in the larger ecities would probably have to continue
for some time longer. Thus, by the end of the first stage of
transition, the functions performed by the Central Governmenst
would continue to be performed without any alteration, the Basic
Plan would  continue to be in operation, the existing cordons
around the provinces and states would remain, but considerable
changes would have occurred in the methods of food administra«
tion in those provinces and states, where more stringent forms of
control are in force than are at present adopted in certain other
provinces, of which the Punjab is a good example. Trade would
be operating under licence. Procurement schemes would be based
on purchases from the local trade. Only the large cities would
be subject to rationing. In general, local food administration in
all parts of India would present characteristics of food
administration in the Punjab at present.
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9. The second stage of the transition would then begin. The
main problems of this period would be the co-ordinated removal of
cordons around provinces and states, and the retransfer of the
responsibility for distribution of supplies from Government
agencies to the trade—while, at the same time, Governments
should be prepared to reintroduce controls should this be neces-
sary and to ensure the maintenance of the price level within
pre-determined limits.

It is at this stage that the technique of preventing the price
level from falling below a pre-determined minimum 6 under condi-
tions in which the distribution of supplies is carried out by the
normal trade machinery, should be perfected. The methods of
preventing prices from rising higher than a pre-determined maxi-
mum bave now been fully learnt and tested in practice. But
conditions of supply have been such that no real test has been
made of the methods of preventing prices from falling below a
pre-determined minimum. The need for the development of such
methods would, in our opinion, certainly arise during the second
stage of the transition period. At that time, the Basic- Plan
would te in operation and imports would be under the control of
the Government of India. Considerable stocks would be available
in the hands of the Central and Provincial Governments which
would constitute the nucleus of a system of buffer stocks; and
though the distribution of supplies would be mnormally: made
through trade channels, an organization would be available for
making purchases in the open market when the price level tends
to fall below the pre-determined, minimum. TUnder these condi-
tions we believe that prices can he effectively prevented from
falling below a pre-determined minimum.

10. The level to which prices have been brought down at the
end of the first stage of the transition should be, as we have sug-
gested, approximately 240 per cent of the pre-war level. This,
we propose, should be fixed as the maximum for the second stage,
while the minimum should be fixed at approximately three-
quarters of the maximum, that is. at about 180 per cent of the pre-
war level. The margins between the maxima and the minima would
thus be fairly wide. An attempt should be made to secure that
the prevailing price level of foodgrains, within these limits, is
maintained in equitable relation to the prevailing prices of essen-
tial commodities of rural consumption, suck as, cloth, kerosene,
etc. We have suggested three-quarters of the maximum rates as
suitable minimum rates for the second stage of the transition
period, mainly because our veview of the course of priéés Jbefore
the present war indicates, that the minimum we have suggested
would be generally just below the average price level which pre-
vailed during the quinquennium . immediately preceding the
economic’ depression. The maintenance of such a level, as the
minimum during the second. stage of the present period is, in our
opinion, essential to the orderly development of the country’s
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economy, and we believe that it is only by setting before them-
selves, in concrete terms, a definite task to perform during the
transition period, and actually solving the problems involved as
they arise, that Governments would acquire the basis of practical
experience on which a system of regulation of prices suitable for
normal times can be devised and operated.

11. We wish to draw attention to the importance of co-ordi-
nated action in the transition period, particularly in regard to the
removal of cordons around provinces and states. It is desirable
that the gradual transfer of responsikility for the distribution of
supplies from Government agencies to normal trade machinery,
should be effected as soon as supply and price conditions permit.
From this point of view it may not be possible at any one time
to remove all the cordons around all the provinces and states; and
we do not think it necessary or desirable to posfpone the removal
of the cordons round certain provinces, where this has become
possible, until a similar stage is reached in all parts of the
country. This consideration indicates that a regional grouping
of provinces and states, and the establishment of an effective
machinery for.co-ordinated action by the different local adminis-
trations within each region. will become a matter of increasing
Importance during the next few years, and an absolute necessity
when the time arrives for the removal of cordons. For this purpose,
we suggest that Regional Food Councils should be constituted.
consisting of representatives of the Governments of Provinces and
States in each region. We have carefully considered the question
whether, at the stage we are considerine, it would not be a con-
venient arrangement that all functions in regard to the regulation
of supplies and prices, should be vested exclusively in the Centre.
We feel that this would not be desirable. We are of the opinion
that the division of functions between the Central Government
aud the Provincial Governments at present existing in the field
of food administration, is sound and must continue. Within the
existing scheme of responsibility, we consider that a special need
for recional co-ordination will arise in the transition period, and
that the Regional Food Councils should meet that need. The
functions of the Councils would be advisorv and mnot executive.
Thev should be co-ordinating bodies established by local adminis-
trations and not an agency responsible to the Centre. They should
advise local administrations on the steps to be taken by them to
secure, within the region. the co-ordinated removal of cordons,
the maintenance of supplies through inter-provincial and state
trade. the execution of a common price policy Tor the region within
the framework of an all-Tndia price policy. and the fulfilment,
In respect of the region. of the All-India Basic Plan

- 12.“We shall now-turn to the auestion of the relations between
the Provinces and the Centre. with reference to the progressive
evolution of an all-Tndia food policv. the planning of the measures
necessary. from time to time for solving the problems presented by

re4n



CHAP, VI] FOOD ADMINISTRATION DURING THE IMMEDIATE
POST-WAR PERIOD

changing conditions, and securing the co-ordinated execution by
the Centre and the Provinces, in their respective spheres,of the
measures decided upon. On this subject the position is described.
to us in the following terms by the Food Department of the Govern-

'(m;!ilt of India in a memorandum furnished to us last yeayr
1944) : — ' :

Under the Government of India Act, trade and commerce
within a province, production, supply and distribution of goods and
agriculture are all provincial subjects. The Government of India in dis-
charging its responsibility for the conduct of the war, including a
general responsibility for conserving, augmenting and distributing the
food resources of the country, came frequently into contact and some-
times into conflict with the executive authority of the Provincial Gov-
ernments .in regard to these subjects. . . The relations between
Provincial Governments and between Central and Local Governments,
were not always easy where local interests did not coincide with the
wider needs of the whole country; but as a result of the successive
All-India Food Conferences there have developed some signs of a
better understanding between Governments of edch other’s difficulties,
and a greater degree of co-operation towards a common end. Never-
theless, the Central Government’s position is still far from satisfactery.
Provincial exclusiveness and resistance to Central interference or control
is still strong. The Central Government have accepted the responsi.
bility for the success of food administration throughout India. In the
discharge of that responsibility, the Government of India endeavour to
exercise a close watch over the proceedings of Provinecial Governments
within their jurisdiction at every stage. Superintendence and control
have, however, to be exercised with judgment and discretion. The
Government of India have not and cannot assume direct responsibility
for the details of the day-to-day administration in every province.
Whenever a difference of opinion on policy or method arises, or a defect
in the administration manifests itself, the Government of India have
to consider, first, whether their active intervention is essential, secondlv.
what manner of intervention is most suitable and likely to achieve the
purpose in view, and thirdly, the extent to which it must be pressed.
In a constitution of a federal nature, the constituent units, especially
where a popular ministry is involved, must be allowed due scope in the
exercise of the responsibilities with which they are charged. It must
be remembered also that the Government of India depend upon the
administrative machinery which the provinces, and not they, possess to
carry the policy into effect. . . Although, therefore, there have been
occasions when the Government of India have felt bound to press their
view to the extent of issuing a Direction, there have also been, and will
doubtless be, others in which, though not fully satisfied, the Govern-
ment of India have not felt justified in pressing their opinion tc the
length of using the emergency powers of the Government of India
Act

13. We may sav at-once that we are impressed on the whole
by the satisfactory character of the relations which exist at. present
hetween the provinces. and the centre.  We do not take an unduly
gserious view. of the differences which manifested themselves. in
the past. .To some extent, they were inevitable in the circum-
stances of the critical situation which developed during 1942 and
1943, against a background of unpreparedness. But, in envisaging
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the future of food administration in the country, the problems
which await solution in the future, and the need for the centre,
the pgovinces as well as the states to act together as one unit
in the planning and execution of the measures necessary te solve
those problems, we are convinced that the establishment of a
permanent and recognized machinery for co-ordinating food
administration at the centre as well as in the provinces and
states is necessary. A suitable model for such machinery already
exists (as the passage we have quoted above indicates), in the All-
India Food Conferences summoned by the Central Government
from time to time. These were attended by duly authorized
representatives of the Central and Provincial Governments and
of the Indian States, possessing administrative experience and
technical knowledge of the problems which came up for discussion.
We suggest that, in the place of these ad hoc conferences sum-
moned at irregular intervals, a permanent organization should
be established which may be called the All-India Food Council. It
should consist of representatives of the Government of India in
the departments concerned and the representatives of the Provin-
cial and State Governments. It should be recognized, both by
the Central Government and the Governments of Provinces and
Btates, as the common organ for co-ordinating the activities of
these Governments in framing and executing a common food
policy for the country as a whole. It should meet at regular
intervals, sav once every half-year. We recognize that its legal
status must be that of an advisory body; its conclusions would
bind the Governments—Central, Provincial or State—only wupon
acceptance by the latter. This should not in any way detract
from the usefulness of such a body, because we are convinced
that its conclusions would carry such weight with the Governments
concerned as to permit the development of a healthy convention.
that its conclusions should be accepted except for very gravest
.reasons to the contrary. We also feel that in those exceptional
instances where the Central Government mav have to issue a
Direction to any province, public opinion is likely to support the
Central Government when they exercise their over-riding
authority with the support of an All-India Food Council.

14. It has been suggested that, in view of the large number
of provinces and states which have to be represented, the Food
Conferences have been somewhat unwieldy bodies and mav not.
therefore, be a suitable pattern for the constitution of an Indian
Food Council. This is not in our opinion an insuperable objection.
Tt should be possible to limit the numbers in such a manner
as to secure a body which is not too unwieldv. Thus, each
province may be rvepresented bv only one member who should
he “in ‘a’ position’ to-- speak authoritatively on behalf” of  his
Government. fiormally a Minister or Adviser. The larger states
may ‘be similatly répresented at the hichest level, and some svstem
might be-devised for grouping the smaller'states for nurposes of
rhioosing “one representative for each group. We think it would
be necessary that the Council should be presided over by a Member
of the Government of Tndia. Consistent with our proposal that
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the All-India Food Council should be a permanent body, and that
it should not be merely an organ of the Central Government but a
common organ of the Central Government and the Governments
of the Provinces and the States, we think it is desirable that it
should have a small staff of its own, with a Secretary who might
suitably be an officer attached to the Food - Department: of the
Government of India.

15. We are not, it may be added, in favour of multiplying
the number of consultative bodies associated with the Central
Government, as we recognize that a considerable amount of time
and labour has to be spent hy the departments concerned swith the
meetings of such bodies. e hope, therefore, that the All-India
Food Council would be recognized as the sole authoritative organ
of consultation on matters of food policy and administration. The
need for referring such matters to other committees and councils
would greatly diminish in consequence.

16. From what we bhave said, it will- be clear that we
visualize the econtinuance, durmg the immediate post-war
period, of the existing organization of the Food Department at
the Centre. It is obvious that for some time to come it will have
to perform functions of substantially the same character as at
present. Towards the end of the period we have been considering,
we anticipate that much of the work of the Food Department
relating to the defence services is likely to diminish, while,
the activities of that part of the Education, Health and Lands
Department, which deals with awrlculture, are likely to increase
because of post-war development in food production. In view
of the close connection between the duties of the Centre in
executing a common food policy for India and the development
of agriculture, generally, we think it will be convenient in due
course, to constitute a single department at- the Centre which
will deal with both Food and Agriculture and whose functions are
limited to these two subjects only.

SumMARY oF CONCLUSIONS AND RECOMMENDATIONS

17. Our conclusions and recommendations are—

(i) The process of relaxation of existing controls is bound to
present difficult problems which require to be studied in.advance,
and preparations for their solution. must be- made before they
arise..

(i) The return to normal conditions: must.be a “gradual,
regulated and co-ordinated proeess; oth_erwise"ché' "ehaotic price
and supply conditions which prevailed in-many- parts ‘ofthe
country in the. summer of 1942 and.-during.the greater. part of
1943, ‘may recur.

(iii) The perménent objectives of food policy have-a bearing
on the problems of the transition period and must be promlnenﬂy
kept in mind in considering these problems.
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(Gv) The organization of food administration during the
transition. period should be designed, not with a view to securing
the most expeditious return to pre-war conditions, but so that it
can evolve into a system of regulation of prices in normal times.
.. (v) The trapsition period may be regarded as commencing
with the arrival of the first shipments of rice from Burma in
appreciable quantities. Its probable duration is unpredictable;
it may last until 1951-52. ‘

(vi) During the first stage of the transition period, it should
be possible to secure the diminution and eventual elimination of
wide price disparities at present existing in different parts of the
country.

(vii) If the actual prices which prevailed during the quin-
quennium ending 1938-39 are worked out in each province, and a
price in the neighbourhood of 240 per cent of such average deter-
mined, the result would broadly represent the target price level
to be aimed at at the end of the first stage of the transition
period. -

(viil) Concurrently with the reduction of prices the more
stringent forms of control should be withdrawn. ,

(ix) The main problems of the second stage of the transition
would be the co-ordinated removal of cordons around provinces
and states, and the re-transfer of the responsibility for distribution
of supplied from Government agencies to the trade. At the same
time Governments must be prepared to reintroduce controls
should this be necessary, and to ensure the maintenance of the
price level within pre-determined limits.

(x) Effective methods for preventing the price level from
falling below a pre-determined minimum should be perfected at

this time.

(xi) During this stage the price level should not be allowed
to exceed 240 per cent of the pre-war level, that is, the average
of the quinquennium ending 1938-39, nor allowed to fall below
180 per cent of the pre-war level.

(xii) The maintenance of the suggested minimum level
during the stage of the transition period is essential to the orderly
development of the country’s economy.

(xiii) Tt is only by setting before themselves in concrete
terms a definite task to perform during the transition period, and
actually solving the problems involved as they arise, that Govern-
ments will acquire the basis of practical experience on which a
system of regulation- of prices suitable for normal - times. can . be
devised and operated.

o {xiv) A’ special need for regional co-ordination will arise in
the circumstances of the transition period. and the es_tabhshment
of Regional Food Councils consisting of - representatives of the
Governments of Provinces and States in each region 1s recom-

mended.
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(xv) The functions of Regional Food Councils should be to
advise provincial and state administrations on the steps to be
taken by them in order to secure, within the region, the co-
ordinated removal of cordons, the maintenance of supplies through
inter-provincial and state trade, the execution of a common price
policy for the region within the framework of an all-India price
* policy, and the fulfilment, in respect of the region of the all-India
Basic Plan.

(xvi) The need also exists for the establishment of a perma-
nent and recognized machinery for co-ordination of food adminis-
tration at the Centre as well as in the Provinces and States.

(xvii) A suitable model for such machinery already exists
in the all-India Food Conferences. 1We suggest that, in the
place of ad hoc conferences summoned at irregular intervals,
o permanent organization should be established which may be
called the All-India Food Council.

(xviii) The All-India Food Council should be recognized, both
by the Central Government and the Governments of Provinces
and States, as the common organ of co-ordination of the activities
of these Governments in framing and executing a common food
policy for the country as a whole.

(xix) The existing organization of the Food Department at
the Centre will have to continue during the immediate post-war
period and to perform functions of substantially the same
character as at present.

(xx) We think it wou]d be convenient in due course to
constitute a single Department at the Centre which would deal
with both Food and Agriculture and whose functions would be
limited to these two subjects only.
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PART 1I

Population, Nutrition and Food Policy
CHAPTER I.—POPULATION

We propose to consider at some length the question of popula«
tion because of its important bearing on the principal items in
our terms of reference—the development of agricultural resources
and the improvement of nutrition. We have attempted to give
an objective account of a controversial subject and where we have
quoted views other than our own we have done so for purposes,
of 1ullustration and with no implication that we agree with thena,
At the outset we may draw attention to certain points which
should be borne in mind- in the perusal of the chapter. In the
first place} writers on population problems in India are sometimes
unconsciously infiuenced by the mere size of the numbers with
which they are concerned, and confuse the idea of a very large
population with that of over-population. India is a large country
and has a large population of some 40U millions; but a priors this
figure is of little significance. A country is over-populated or
under-populated only in relation to its area and resources.
Secondly, while we hold that there is a serious population situa-
tion, we emphasize throughout that the primary problem is thas
of under-development of resources, both agricultural and indus:
trial, in a wide sense of the term,

Tue GrowrH oF PoPULATION

2. Little is known about thesgize of the population during the
long centuries of Indian history between the dawn of civilization
and first census in 1872, The estimate of 100 millions at the
beginning of the seventeenth century—one-quarter of the present
figure—is familiar, but as Carr Saunders! points out, ‘it is a
mere guess taken from Moreland’s description of “the state of’
India at the death of Akbar in 1605. Moreland’s figure has
been quoted with favour in the census report of India; no better -
estimate is available, but its factual basls is of the most slender
kind.”” Al] that can indeed be said is that in the historical past-
the population of India, like that of Europe, was much smallet
than that at the present time. There is some evidence that during.
the first three-quarters of the nineteenth century, as peace and
stabilify replaced the tiurmoil of the preceding century, a con.
siderable increase in population occurred. This is attested by
some imperfect figures for Madras, a ploneer province in census
taking, which are quoted in the Madras Census Report of 1931.
According to these figures, which represent the results of nine
attempts in enumeration between 1802 and 1866, the popuplation
increased from 9,5 millions in 1802 to 155 millions in 1831, and
reached 26:5 millions in 1866. Both the areas covered and the
method of enumeration differed, however, throughout the series,

1 World population—1936.
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and the results can be accepted only as indicating in a rough way
that the period was one of rapid population growth in this part
of lndia.

Since 1872 a census has been taken in every decade, The
census figures are reasonably accurate—more so, for example, than
statistics of births and deaths—and the existence of such figures
covering nearly three-quarters of a century is an enormous asset
in the study of population problems in India. If, as in China,
the fotal population could not be estimated to within a hundred
million, no rational discussion would be possible. The following
figures show the growth of population in India, which includes
British India and the Indian States, from 1872 to 1941:—

Increase per

Census. Population cent since
(Mullions.) previous
: census,
1872 . .. .. 203 ..
1881 e e .. 250 232
1891 el e .. 279 11-6
1901 oo .. .e 284 18
1911 e T e .. 308 67
1921 . .- .. 306 1-0
1931 - .. .. 338 10-6
1941 .o o e 389 151

Part of the large increase between 1872 and 1881 was due to the
inclusion of new territory in the census area, The slow rate of
growth from 1891 to 1901 was due largely to famines, and that
from 1911 to 1921 at least to a considerable extent to the formid-
able influenza epidemic of 1918-19, which is said to have caused
18 million deaths, The two decades from 1921 to 1941 were
decades of steady growth. Of the total population of 389 millions,
recorded in 1941, 296 millions were in British India and 93 mil-
lions in States and Agencies.

The numbers added to the population during the decade 1931-
41 exceed the total population of England and Wales. India
(with the possible exception of China) is unique among countriet
as regards the size of her contribution to world population growth,
The rate of increase has not, however, been remarkably rapid, in
comparison with that of certain other countries. In the Census
Report of 1931 the following figures (1872-1931) are given as re
presenting real increase, allowance being made for the inclusion
of new areas and improvement in the method of enumeration,
which, it has been estimated, had the effect of adding some 51

millions to the census returns from 1872 to 1901:

Percentage

Period. of real

increase.
1872-1881 e . .e 15
1881-1891 . . .. 9-6
1891-1901 . . 14
1901-1911 .e .. .. 6-4
1911-1921 .e .e . 1-2
1921-1931 - . . 10-6
1931-1941 .. . e 15'1
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According to these figures the increase from 1872 to 1931 was 3¢
per cent. In England and Wales during the same period an in-
crease of 17 per cent took place. In few other countries is the
rate of increase during this period accurately kmown. In I'rance it
was considerably lower than in India, while in the United States of
America it was more rapid than in England, largely, no doubt,
because of immigration. During the years 1921 to 1941 India
was free from major famines, and no abnormal mortality from
epidemic disease, such as that caused by plague and influenza
during the pre'vious 20 years, took place. We may reasonably
cenclude that the relatively slow and fluctuating rate of growth
during most of the period for which census figures are available,
was due to high mortality from disease and famine, and that in
the absence of these checks the population would now be consi-
derably greater than it is.

Birta aAND DeaTH RATES.

3. The birth and death rates for British India during the four
decades from 1901 to 1940 and the subsequent, years 194143, are
shown below. The figures are those of the Public Health Com-
missioner with the Government of India, recmded to the nearest

mteger

Period. Birth rate Death rate

per mille. per mille.
1901-1910 .. .e 38 34
1911-1920 . .e 37 3¢
1921-1930 .e .e 35 26
1931-1940 .e . 34 23
1941 .o .e .e 32 22
1942 .o .. ‘e 29 } 21
1943 .. e M3, 26 23

During the present century up to 1940, the recorded birth rate
was relatively constant with perhaps a slight tendency . to fall.
The significance of the recorded fall in 1942 and 1943 cannot at
present be assessed; it may not persist throughout the present
decade. The death 1ate, on the other hand, is s‘teadlly declining,

the rise in 1943 being largely due to the Bentral famine and in
all probability a temporary phenomenon. Among the most im-
portant causes of the reduction in the number of deaths are the
steady decline in the infantile mortality rate, which fell from
195 in 1920 to 160 in 1940, and the decrease in mortality - from
cholera and plague. Since registration is improving, the real
decrease in the death rate may be greater than the recorded figures
suggest. There are immediate possibilities of bringing about a
further counsiderable fall in the death rate by the improvement
and development of public health organizations and activities in
general, and notably by measures designed to reduce maternal
and infant mortality. :

Leaving aside the birth-rate figures for 1942 -and 1943, we
may say th'lt during the last few decades the excess of births over
deaths has increased. If the tendencies shown by the recorded
birth and death rates during the present century up to 1940 persist,

]
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an increase in the rate of growth of the population is to be antici-
pated.” 1n this connection there ig another important point which
must not be overlooked. According to the report of the Public’
Health Commissioner with the Government of India (1936) the
number of births in the couniry as a whole may be underesiimated
by 20-25 per cent, because of omissions in registration, On the
other hand, omissions in the registration of deathy are less fre-
quent and ihe probable percentage error in total meortality
statistics is comsiderably smaller. 'L'he growth capacity of the
population may thus be greater than the recorded excess of birihs
over deaths within recent decades suggests.

DEexsity oF PoruLaTION

4. The density of population in India as a whole, the larger
provinces and a number of the larger states, is as follows (1941
census) : —

Population per square mile—

All-India (British India 246 British India .. e 341
and the Indian States)

Provinees. 4
Bengal . . e 779 Orissa . . .. 271
Bihar . . ..o 9821 NW.FP. .. .. .. 213
United Provinces .. .. 618 Assam - .. . .. 186
Madras ‘e e .. 491 Central Provinces and Berar 170
“Punjab oo . .. 287 - 8ind - .e .o .e 94
Bombay .. .o .. 272 . Baluchistan.. .o .e 9
States.
Cochin .. .. .. 952 Mysore .. .e .. 249
Travancore .. ve .. 792 Hyderabad .. . .. 198

Baroda . ee T ee 345_

This may be compared with the figures of density of popula-
tion in (or about) 1937 for certain other countries:

Belgium .. .o .. 1710 Italy .. .. .e .. 359
Engiand and Wales s 703 France .o . .. 197
Japan . . .o 482 United States . .. 43
_Germany .. .o . 373 New Zealand .o . 1v

Among the provinces Bengal, Bihar and the United Provin-
ces and among the states Cochin and Travancore, stand out
as being the most densely populated. At the other end of
the scale is Baluchistan, mostly mountain or desert, with only
9 inhabitants per square mile. In Bengal de'ns_ity exceeds l,OQO
per square mile in the rural districts of Faridpur, N oakhali,
Dacca and Tipperah, the figures for the last two being 1,542 and
1,525, respectively. In Bihar, three districts, Saran, Muzaifarpur
and Darbhanga, and in the United Provinces, Benares, are just
over the thousand mark. In no other rural district in British
India does the density exceed 1,000 per square mile. The two most
thickly populated districts in Madras are Tanjore and Malabar,
with population densities of 686 and 679 per square mile respec-
tively. [ Comparison of the density of population in areas of
different size including different kinds of land in varying propor-
tion can, of course, give only an approximate idea of density in
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relation to the food and the agricultural resources.of_ the area
concerned The latter could be determined only by detailed and
jprolonged "investigation.,

Deltaic areas such as Bengal, with abundant water-supply, the
great river valleys, and the strip of fertile land between the
Western Ghnats and the sea along the south-west of the peninsula,
are all densely populated. Canal-irrigated areas support a dense
population when they are fully developed, as in the irrigated
deltas of the Madras Presidency; in the canal zones in the Punjab
and Sind population is growing rapidly but the stage of high or
maximum density has not yet been reached. Unirrigated areas
of low rainfall carry a much smaller population and there are
vast tracts of forests, mountain and desert which are sparsely
inhabited or devoid of inhabitants.

Laxp axp Foop PropucTtion

5. The total land area of India is 1-568 million square miles,
or about 1,000 million acres. Of this, 512 million acres are in
British India. According to statistics for 194041, land in British
India can be classified as follows:—

Million
acres.
Cultivated area— -
Net area sown .- .. .. .. .. 214
- Net area under foed crops .. . o . 170
Current fallows . . . - 45
Uncultivated area~—
Not avauduble for cultivation (desert, eto) . 87
Forest .. . .e . . .e “ 68
Other uncultivated land .e .. . . 98

In some of the cultivated areds'more than one crop is sown during
the year. The gross area sown, which includes all sowings was
reported as 248 million acres in 1940-41, and the gross area under
food crops as 198 million acres. We give below per capita acre-
age, estimated in various ways, on the basis of the census figure
(296 millions) for the population of British India in 1941:

Acres per
capita (British
India.)

Total area .. .e e .o .e . 1-75
Gross area sown .e ve .. .e .e - 0-84
Plus current fallows .. ev ee . as 099
Gross area under food crbps .e . . Q67
Plus current fallows . .e .o . - 082

" Net area sown .e . I .e 072
Plus current fallows . .e e . aw 87
Net area under food ocrops .. . .. .. 057

Plus current fallows .. o . e 072
In some of the most densely populated provinces the above ratios
are considerably smaller. The following is an extract from a
report presented to us by the Government of Bibar:—

Between 1921 and 1941 the population of Bihar increased from
29 millions to 86, while during the same period the total cultivated
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area fell from 26 to 25 million acres. Thus the same or slightly
diminished area of land has to support a very much higher population
with no striking advance in the methods employed for agricultural
production. The total average area under food crops in the quin-
quennium ending 1941-42 was about 19-5 million acres (including
about 4 million acres sown more than once), i.e., about 0-5 of an
acre per head of population. In Bihar even if all the cultivable
waste (6°5 million acres) is brought under cultivation, there will be
little less than an acre per head of population.

The results of dividing the net area sown, as reported in the
Government of India publication ‘‘ Statistics of Area and Yield,”
by the census figures are shown below, the period covered being
1611 to 1941. A steady decline in the per capita area sown is
revealed by this method of calculation.

Net per capita area sown (British India).

—~ -~} ]
3 L
R = L)
3 a °
b~ oB ]
Year, .2 = =23
A ex 2 B=
ST BrT 5g
= =] B ) s )
g‘:ﬁ g @ @ s @
[ < A
1911 .s .. .o ve .. 2316 208 0-90
1921 .e .o .. . .. 2336 208 0-88
1931 .. . ce T e .. 256-8 211 0-82
1941 ee e .. .. .. 295-8 215 072

The proportion in various provinces of uncultivated land, other
than forests and land not available for cultivation, to cultivated land
including current fallows is shown below. The figures are as
reported by the provinces for 1940-41.

)
Lo lh a2 K Y=t
g% gg50 58
LI | - T
2 FrEs 3
Provinces. =R @ :E;’:‘, %4
sk £258 gEd
=8 2 -2 © o= 833
3 §7§ 35973 898
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(1) (2) (3 (4)
(’000 acres.) (000 acres).
Assam .. 0. .. .. 8,923 = 26,603 34
Bengal .. . . .. 30,06¢ 36,097 83
Bihar . .. . .o 24,770 - 31,199 99
Bombay .. el e .. 33,765 34,697 97
Central Provinces and Berar.. 28,276 42,335 67
Madras .. .. .. .. 41,278 52,5694 78
North- West Frontier Province. 2,737 .5,54% 49
Orissa .e .o .- .e 7,690 10,956 70
Punjab .. .e .. T 31,235 45,221 69
Sind .. e e .. 10,282 21,430 48
United Provinces .o .. 39,050 48,898 80
Total British India .. 259,216 337,075 73

According to the Royal Commission on Agriculture (1928), *“ a
large proportion of culturable land other than fallow could in no
conceivable circumstances be brought under tillage,”” since it

*Ropresonts the average for five years with the census year as the central one._
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consists for the most part of land too poor to give economic returns.
In certain provinces an attempt has been made to estimate the
proportion which can be regarded as ‘‘ culturable.”” The available
ficures which refer to 1940—41 are as follows:—

Uncultlvate& Culturable area
land excluding ' of land so
current fallows. described.
: ACSs. . ACs,

Bengal .. .. .. .o .. 6,033,983 142,960
Bombay .. . .. .. 931,918 181,073
Central Provinces and Berar .. 14,079,275 5,147,663
Punjab .. . . . .. 13,986,465 3,781,068

This is in general conformity with the fibding of the Royal
Commission on Agriculture and suggests that in India as a whole.
a high proportion of the area described as ‘‘ uncultivated ’’ is in
fact unsuitable for cultivation. It is not, however, clear whether
a complete survey of “ culturable ”’ land has been carried out
even in the provinces mentioned above. In yuoting the views of
the Royal Commission on Agriculture on *‘ cultivable land other
than fallow,”’ it must be added that land which is at present too
poor to give economic returns to ignorant ryots without capltal
or scientific resources, may be capable of development by irrigation
schemes and apphcatlon of scientific methods of land reclamatwn‘
and soil improvement.

\’ DiEr a¥D LAND AREa,

6. Let us refer once more to the objective of ‘‘ improving the
diet of the people.” (It is clear, that if an agricultural population
has to live on the food which it itself produces, the amount of land
available per capita must at least be sufficient to provide enough
calories to satisfy hunger. But apart from this obvious fact there
is another relation between diet and land which is of the utmost
importance. More land is needed to produce a well-balanced diet
containing an abundance of protective foods than an ill-balanced
diet of similar calorie value consisting mainly of cereals. To
produce 1,000 calories in the. form of milk requires from three to
four times as much land as to produce 1,000 calories in the form
of wheat or rice. To put it in anofher way, land devoted to fodder
crops or grazing cannot return as many calories per acre, in the
form of milk, as the same land sown with cereals or tubers. Simi-
larly, fruit and vegetables in general, eggs and particularly meat
give a lower calorie return per unit area than the energy-yielding
crops. It follows, therefore, that if the amount of land available
per capita is small, it must, if the population it supports is to
obtain enough to eat, be devoted to the production of foods which
give a high calorie return. Wherever we find, anywhere in the
world, a dense population dependent on agriculture, we also find
a lack of protective foods because the pressure on land does not
permit their production in sufficient quantities.’

In this connexion we may refer to the results of certain studies
made by workers in the United States, which have long been
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familiar to nutrition and agricultural experts, but will bear
repetition. In these investigations’ four diets were drawn up as
follows : —

(@) An *‘ emergency restricted diet.”” This diet consisted
largely of cereals and was designed to tide very poor and destitute
people, e.g., the unemployed, over a comparatively short period
of privation. :

(b) An ‘‘ adequate diet at minimum cost.”” This was a
more expensive diet, including less cereals and rather more milk
meat, fruit, and green vegetables.

(c) An ‘“ adequate diet at moderate cost.”’ This was roughly
similar to (b) but was richer in milk and other nutritious foods.

(d) A ““literal diet.”” In this diet the proportion of cereals
was reduced to 100 Ib. per year, a quart of milk per day was
included, and meat, fruit and green vegetables were added in
maximum quantities. '

Diets (b), (c) and (¢) are similar in energy value, while that
of diet (@) is slightly less. :

The amount of land per capita required (in the United States of
Ameérica) to produce these various diets was calculated by an

agricultural expert (Dr. O. E. Baker).? The acreage was as
follows : —

Acres Acres
Diet. per Diet. per
capita. capita.
(a) .. . 12 (c) s e 23
(b) .. .. 18 () .. . 31

In a previous paragraph it has been shown that the net area per
capita under food crops in India (including current fallows) is
0-72 acre. The difference between this figure and the acreage which
according to the above estimate is required to yield the various
kinds of diet is indeed striking, but agricultural conditions in
United States of America and India are very different and a direct
comparison is scarcely justified. We quote the American investi-
gations here in order to illustrate the fact that the density of the
agricultural population has a direct bearing on the potential
production of certain kinds of protective foods.

yd
AGRICULTURE AND INDUsTRY

7. According to the census report of 1931, 67-9 per cent® of the
population at that date was supported by agriculture and 9.7 per
cent by industry. Owing to some lack of uniformity in classifi-
cation in the census returns, it is difficult to draw conclusions with
regard to the proportions similarly occupied during the 40 years

1 Stiebeling and Ward. U.S. Department of Agriculture Cirenlar No. 296, -
1933. : ’

3 The Future Need for Farmland. U.S. Department of Agriculture—1934.

3 This percentaze is smaller than that given in the 1921 Census report, which
is 72:4. The Census Commissioner (1931) points out, however, that the decrease is
more apparent than real. ¢ The change ** he remarks, * is due to the number of
females. . . . who have returned their occupation as domestic service. In
1921 theso would have appeared as workers (mainly if not entirely agricultural)
in the occupations in which they assisted the male members of their families.”
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previous to 1921, but the available evidence suggests that, the
percentage dependent on agriculture increased during this period.
In the report of the 1830 Famine Commission, the percentage of
the male population engaged in industry is given as 12-3. The
decline in rural industries, which had the effect of driving people
back on the land and increasing the number of landless agricul-
tural labourers, is the probable explanation of this occupational
trend.

The 1941 census report unfortunately does mot include cceu-
pational statistics, such tabulation having been excluded from the
tabulation operations sanctioned by the Government of India. It
does, however, draw special attention to the growth of the popu-
lation of large cities during the previous decade, and the increase
in the number of such cities. ‘‘ The number of cities with a
hundred thousand inhabitants or more was 35 in 1931 and is 58
now. The population living in cities of this size has increased
over the decade from 91 to 166 million, a rise of 81 per cent which
is a notable contrast with the 15 per cent incréase over the whole
country.”” Relevant figures are as follows:—

Percentage Percehfa.ge
ill?’ilns) of total (milll?3x}s ) of total -
(millions). 0 lation. ons.)  population.
Total population .. . 389-0 100 3381 100
In rural areas .. .. 3392 - 87-2 3007 889
In towns with 100,000
inhabitants or over .. 16-5 42 91 27
In towns with 20,000 to )
100,000 inhabitants .. 15:0 39
In towns with 5,000 to LK 283 84
20,000 inhabitants .. 183 47)

The rapid growth of large cities during the decade is a striking
phenomenon, and there can be little doubt that since 1941 econsi-
derable further growth has taken place. How far the concentration
of industry in a relatively small number of urban centres is desir-
able we need not discuss here. It is to be observed that the number
of people inhabiting smaller towns increased by only & millions -
and their proportion to the total remained almost unaltered. Many
would prefer to see a more even spread of industry, involving small
towns as well as large. The extension of cheap electric power
would further such a spread. ' o

The fact, however, that during the decade 1931 to 1941 some
7 millions were added to the population of large cities, and that
since 1941 the process has continued, should not convey the im-
pression that India is now becoming an industrial rather than an
agricultural country. During the same decade the mnon-urban
population increased from 300 to 339 millions, and its percentage
to the total fell only from 88-9 to 87+2. Previous to 1931 the per-
centage of the population dependent on agriculture appears to Lave
been increasing. Whatever the future prospects of industrial
development, India is at the present time essentially a country of
agriculturists, '

[81]



POPULATION, NUTRITION AND FOOD POLICY [PA'RT II

IDEAS ABoUuT POPULATION

8. To trace in detail the history of thought about population
would be beyond the scope of this report. It is, however, important
to refer to certain basic trends in population theories. - Throughout
the nineteenth century the influence of Malthus on population
theory remained paramount; attention was focussed on the danger
of over-population, and the potentialities for a rapid decrease in
the rate of population growth, and for increase in food production
by the application of scientific methods to agriculture were not fully
realized. Actually, the course of events showed that one of the
basic hypotheses of Malthus—that whereas population increases by
geometrical progression, food production can increase only by
arithmetical progression—was quite erroneous. He did not fore-
see, and could not have foreseen, the opening up, in the Americas,
Australia and elsewhere, of vast areas of land which has enornously
augmented the world’s food supply, and the increased productivity
resulting from the scientific development of agriculture. Nor
could he have foreseen the slackening of population growth in the
West. It is well known that at the present time most western
countries are faced with the prospect of a fall in population,
resulting from a remarkable decrease in the birth rate during the
last half century or so, and the change in age distribution which
the decrease has occasioned. In most countries the population is
still rising, but the scientific study of demographical facts clearly
indicates the existence of factors leading to cessation of growth and
subsequent decline. The process can only be checked by a sub-
stantial and permanent rise in the birth rate to a point considerably
above existing levels.

It is natural in such circumstances that the question of over-
population, and the relation between population and food supply,
should have receded into the background. When the future deve-

lopment of agriculture and the improvement of nutrition on a
world scale were discussed at the United Nations Conference on
Food and Agriculture in 1943, the problem of over-population
received relatively little attention. The Conferfence, hqlding
steadily in view the principle that the potentialities of science,
and the power of man to control his environment, are unlimited,
made the following declaration:—

¢ There has never been enough food for the health of ull
people. This is justified neither by ignorance nor by the harsh-
ness of nature. Production of food must be greatly expanded; we
now have knowledge of the means by which this can be done.”

The high optimism of the Hot Springs Conference has had
salutary repercussions on India. It has prompted agricultural
authorities to consider far-reaching developments in agriculture
snd animal husbandry, the object of which is to raise standards
of nutrition to satisfactory levels. We are ourselves in full sym-
pathy with the spirit of progress, the dissatisfaction with existing
conditions and the determination to ameliorate them, which
animated the delegates. Nevertheless, in planning the develop-
ment of India, careful consideration must be given to the factor
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of population growth and its bearing on food supply. This is
necessary if only because certain writers regard the population
problem as the chief problem with which the country is faced.
Thus, Sir John Megaw, late Director-General, Indian Medical
Service, made the following statement in 1933 :—

‘“ There is every reason to believe that the maximum increase
which can be hoped for in the production of necessaries of life
will not keep pace with the growth of the population, so that there
is a prospect of steady deterioration in the state of nutrition of the
people.”

Carr Saunders, in his book ‘ World Population *’ singles out
India as the one country in the world in which ‘¢ the situation
which Malthus assumed to be more or less universal in time and
space ” still persists. We are not in sympathy with these views,
since we are convinced that the needs of the growing population
can be met by the intensive development of all resources. In this
section on ‘‘ideas about population ’’ we: are simply drawing
attention to trends of thought on the subject..

THE FUTURE (GROWTH OF POPULATION

9. According to the census figures, the population of India
has increased by about ten or fifteen per cent in each of the
last two decades, respectively. What course is the curve of
population growth or decline likely to follow in the future?
Apart from emigration and immigration, population growth
depends on the relation betwecn births and deaths, but neither
the birth rate nor the death rate are constant factors. Other
factors of importance are the age aud sex composition of the
population, and the fertility of women in the child-bearing
period. In England and certain other European countries, previous
to the war, the number of births exceeded the number of deaths
and the population was slowly rising. But the application of new
and ingenious methods of analysis to demographical data, largely
devised by Kuczynski, showed that growth was likely to cease with-
in a few years and be followed by a decline. The now well-known
reasons for this conclusion are that the rapid fall in the birth rate
during the last 50 or 60 years has led to an ageing of the popu-
lation, so that the number of potential mothers of child-bearing
age is becoming insufficient, at the existing rate of reproduction
per woman, to maintain the growth of the population or to prevent
its decline. Only women between the age-of 15 and 50 can bear
children, and birth rate per 1,000 of any given population is deter-
mined by the proportion of this age and sex group to the total
population and the number of children born per woman.

10. Though decreasing, the death rate in India is still high.
During the decade 1931-41, it averaged 23 per mile, a rate corre-
eponding to that of Great Britain from 1860-70. In 1939 the
latter was 12 per mille. When the death rate is high, the develop-
ment of public health services may be expected to give large and
rapid returns in the shape of a reduction in mortality; it is probably
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easier to bring about a fall from 30 to 20 than from 15 to 12 per
mille. Schemes are now being drawn up for extending and improv- -
ing health and medical services which, if they come to fruition,
are likely to produce immediate results. Modern medicine and
public health have at their disposal numerous potent weapons for
the prevention of disease and the saving of life.

. Reference has been made in an earlier paragraph to the pre-

vention of epidemic diseases. According to ﬁle 1941 census report,
500,000 fewer people died of cholera in the decade 1931-41 than in
the previous decade. ‘‘ In other words, half a million people
were added to our 1941 population, who otherwise could have not
lived into it.”’ The complete elimination of cholera is a per-
fectly feasible proposition. Plague is ceasing to be an important
cause. of death and conld also be eradicated. Smallpox has
declined less rapidly than cholera and plague and here there
is great scope for reduction in mortality. Universal vaccination—
one of the first objectives of an efficient health service—would
have an appreciable effect on the death rate. But of all public
health measure¢, a vigorous attack on malaria would probably
save more lives than any other. '

If the life of an elderly man or woman is saved and prolonged,
the population is increased by one for a limited number of years.
But ‘a reduction in the mortality of younger people—e.g., of
infants, children and women in the child-bearing period—affects
not only existing numbers but also generations to come. The
recent fall in the infantile mortality rate, as the Census Commis-
sioner points out, added to the population during the decade
1931-41 three million children who would not have survived had
the mortality rate of 1920 persisted. If infantile mortality con-
tinues to fall from 1941 to 1961 at the same rate as in the previous
two decades, the number of lives saved and added to the popula-

. tion, on-a similar assumption, would be over 13 millions. Simi-
larly, a reduction in maternal mortality would have a considerable
‘influence on population growth. At present the maternal mortality
rate is high—perhaps 20 per thousand births. If this was lowered
by half, which must be regarded as a bv no means unattainable
goal since the figure for England and Wales is 2.9, six millions
would be added to the population in a decade. Not only this,
but the children borne by women saved from death from anzmia,
uerperal sepsis and other causes of maternal mortality would also
swell the total population.

It has been pointed out that the high death rate among infants,
children and women in the child-bearing period is to a considerable
extent due to malnutrition. Special attention is now being given
to plans for improving the nutrition of these ‘vulnerable
groups. > The Bombay scheme whereby milk is distributed at
half-price to expectant and nursing mothers and young children
is an example. School feeding on a wide scale is strongly advo-
cated. The effect of such measures must be to improve the health
of the groups in question, increase their resistance to disease and
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lower their death rate. Other things being equal, an increase in
the rate of population growth must inevitably follow their
adoption on an extensive scale.

_11. Fecundity means the absolute capacity of women to bear
children. “ The full effect of feculity would be realized if all-
females throughout their entire child-bearing period had sexual
intercourse with procreative men and did nothing to prevent con-
ception and produce abortion ’’. The term fertility refers to
the actual number of children born per woman of child-bearing
age. In all countries, in fact, in almost any conceivable human
circumstances, there must be a gap between fecundity and fertility.
In England and certain other western countries, the wideness
of the gap is due to the relatively large proportion of women who
sre unmarried, the late average age of marriage and the general use
of contraceptive methods. - In India these causes- are scarcely
operalive, but fertility is relatively low for other reasons. Ilere
we may quote Carr Saunders: ‘‘In India the average mumber
of children born to a woman ig not large. The census of 1931
gives the results of a special enquiry into 900,000 families scattered
among all classes and in all parts of India. The conclusion derived
from an analysis of the returns is that the average married woman
in India has four® children born alive and that 2:9 in every
four, 70 per cent, that is, survive. The relatively small number
of children ig not due to birth control or to postponement of mar-
riage, since all women marry early. The explanation is in part
that many women die before they reach the end of the reproductive
period.” The Census Commissioner (1931) remarked that ¢ the’
families investigated were drawn from all grades of society and
(except for the United Province'ss‘ from every part of India, so that
the resulting figures may be taken as a well-mixed sample, though
admittedly inadequate numerically.”” Actually there is little
doubt that the ‘‘ sample ’’ investigated was statistically unsatis-
factorv and was not, in fact, a true sample according to the
statistical meaning of the term. It is noteworthy that in some
of the occupational groups included in the enquiry the number
of children per marriage was considerably above the over-all average

of 4.2,

While we cannot accept the result of this enquiry as they
stand, it may perhaps be true that ¢ the average number of children
born to a woman is not large,’’ A high death rate among women
during the reproductive period would of course tend to reduce the
average fertility rate. But there may be other causes which lead
to similar results. The reproductive faculty in living men and
women may be impaired by malnutrition and disease. Reprodue-
tion is a physiological process and like all phvsiclogical processes
is influenced by the general health of the body. - For example.
research has shown that certain types of dietary deficiency (e.z..
deficiency of vitamin E) affect the functioning of the reproductive

1 Kuezynski—The measurement of Population Growth 1930.
* Actually the figure given in the census report is 4-2.
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organs in both males and females. In times of famine, as was
pointed out in our first report, the birth rate is greatly reduced,
largely, it seems, because of the .actual physiological effect of
food shortage on reproduction in its various aspects. It follows
that an improvement in health and nutrition will, other things
being equal, increase capacity to conceive and hear living children
—will, in fact, tend to decrease the gap between fertility and
fecundity. 7This is a point of some importance, which should not
be overlooked in discussions of the population problem.

12. The age ang sex composition of a population obviously
affect its capacity for reproduction. In various western countries,
the proportion of women of child-bearing age to the rest of the
population is declining and this, if fertility remains constant, must
lead to a decline in population. As far as India is concerned,
there does not appear to be any immediate prospect of a similar
trend influencing the curve of population growth. The following
figures are taken from the Census Report of 1931:—

Proportion of females per 10,000 females at specific age periods for successive

) censuses.

Ages. 1931. 1921. 1911. 1901.

All ages. .

5-9 . 1,280 1,494 1,383 . 1,382
10-14 .. 1,124 1,081 997 1,082
15-19 - . 938 815 826 8335
20-24 . 935 881 930 892
25-29 .. 868 885 909 895
30-34 e 756 833 835 851
35-39 .. 595 565 556 557

- 4044 . - 505 621 631 652
45-49 389 346 338 339

The Census Commissioner comments as follows:—

Taking the child-bearing period for a woman to be 15 to 40
the figures show at once that the 1931 census population was more
favourable for growth than that of the three previous records. The
difference is particularly noticeable in the first ten years of the
reproductive span when fertility is greatest. Out of 10,000 women
“of all ages 1,923 were aged between 15 and 24, perhaps the most
favourable of all for reproduction. The 1921 figure was 1,696, 1911
—1,756. :

Unfortunately similar figures for 1941 are not available. The
Census Commissioner (1941), however, draws attention to the fact
that the proportion in the age group 5—9 in 1931 was definitely
lower than in the three previous census years. Thi¢ would mean
a corresponding reduction in the age group 15—19 in 1941. He
further makes the tentative suggestion that ‘‘ in 1931 the repro-
ductive position in India was more favourable than it had been
in the past and may indeed have been at a peak.” His guarﬁded
language is fully justified. There are not at present gufficient
grounds for the conclusion that a reproductive peak *’ occurred
in 1931. »

13. Knowledge of existing population, and estimates of future
population, are of vital importance to governments in many spheres
of state activitv, and notably in connection with plans for
reconstruction and development. It is particularly unfortunate
that in the 1941 census, no age table was prepared, since such a
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table is essential for ‘the satisfactory forecasting of population
growth. Belated efforts have been made to repair the.loss by
the appointment of a ‘‘ Population Data Committee ** to study a
sample of one in fifty extracted from the returns during the census
by the Census Commissioner. We learn that the Committee has
met with difficulties in collecting this sample material and that
for considerable areas it is no longer available. ‘We hope, how-
ever, that it will be able to produce some valuable demographical
data and throw light on future trends in population by the analysis
of the available sample.

The future is always obscure. The most reasonable predictions
about trends in human affairs are apt to be falsified by events.
The Population Data Committee, in its first report, points out
that ¢ the population forecaster is not a prophet in the sense that
be foretells what infallibly would come about. The correct view
of his function is that he sets forth in exact and unequivocal form
the state of our present knowledge and the tendencies deducible
from it. He also says whither these tendencies are taking us but
he does not say that they will continue to operate or whether we
shall be landed at a particular destination. He says, in fact, to
the people of the country: ‘ The present position is this—if the
tendencies appearing from the present esamination continue to
have effect, or are not disturbed by major calamities or mass
movements of population, the result will be of the following
order.’

This is the correct scientific attitude. But as regards popula-
tion growth in India, certain broad conclusions may justifiably be
drawn, even if satisfactory scientific data are lacking. It seems
clear that, in the absence of mgjor calamities acting as ‘‘ checks *’
in the Malthusian sense, the population will continue to grow at
the present rate, or at an accelerated rate, for several decades to
come. In giving evidence before us Professor Fisher 'anticipated,
with the same proviso, that the population would reach 500
millions in 20 or 25 years time. Age composition is favourable to
growth. The possibilities of reducing mortality by the develop-
ment of bealth and medical services are tremendous and plans are
being laid to further such development. The present fall in the
birth rate is important, but its significance cannot yet be assessed.
If it is due to family separation, resulting from enlistment and the
growth of war industries, it is likely to be followed by a compen-
satory rise when normal conditions return. A reduction in the
number of babies affects the size of the female reproductive group,
i.e., the ‘“ reproductive position *’ of any given population—only
after a period of 15 or more years. The loss of life in the
Bengal famine was considerable and will have some influence on
the population of Bengal during the next few decades, but its

immediate and after-effects on the total population .of India may
be dismissed as almost negligible.

14. In the nest section we shall discuss the questions whether
India is over-populated, and whether steps should or can be taken

19*‘_ Professor R. A. Fisher, the well-known Statistician, who visited India early in
De
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to check the growth of numbers or to bring about an absolule
decline. Here we are simply drawing attention to the fact that
the existing set of circumstances favour the continued growth of
population, perhaps at a faster rate than at the present time.
L'hose whose task it is to prepare plans for the.future must keep
this fact firmly in mind.

Is INDIA OVERPOPULATED

15. This question has been answered in several ways. At
one extreme there is the fanatical Malihusian who regards pressure
of population as the basic cause of the poverty and malnutrition
from which the country suffers, and anticipates that the continued
increase of numbers will inevitably lead to catastrophe, since food
production cannot possibly keep pace with it. At the other, there
are those who hold that the growth of population is desirable and
beneticial to the country, adding to its resources and man-power,
and that with the satisfactory development of agriculture and
industry India could easily support in comfort a much larger
population,

16.[Since 1880, the population has increased by 150 millions
or thereabouts. The food resources of the country must have
substantially increased during the same period, for, otherwise,
the present population could not exist. But if, in 1880, ictal food
supply in relation to the needs of the population was greater than
at the present time, it follows that the growth of the population
- has been faster than that of food productioﬁ With regard to the
question, we feel it of interest to refer to tertain passages in the
report of the 1880 Famine Commission. The first ' of these
concerns estimated requirements of foodgrains:

One of these (questions under discussion) is the amount of food
required by workers and non-workers. The conclusion we draw from
a careful examination of the evidence of authorities in all parts of
India is that, on an average, a ration of about 1} lb. per diem of the

"meal or flour of the common coarser grain of the country suffices for
an ordinary adult working male. In the rice-eating countries, an
equal weight of rice may be accepted in liew of flour, and in any
case the ration should include a suitable proportion of pulse. A man
doing light work would require about 1} lb.; and the ration which
consists of 1 Ib. of flour with a little pulse, has been found sufficient
to support life in numerous relief houses, where no work is exacted,
all over.the country. On these bases the diet scale should be built
up, it being understood that a female requires a little less than a
male, & child below twelve years of age about half the allowance of
an adult male, and a non-working child below six or seven about

half as much as a working child.

The report includes a table giving data about the production of
foodgrains in the various provinces, on which the following

comment is made ® :— . .

The figures (though they are but approximate and rough esti-
mates made from data which we hope soon to see more accurately
established) indicate that the ordinary out-turn of food in British

1 Indian Famine Commission, 1880-—paragraph 184.
3 Ibid—paragraph 156.
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India exceeds 50 million tons, and the ordinary surplus for storage,
for export, or for the luxurious econsumption of the richer classes is
more than 5 million tons.

The views of the 1880 Commission on population and food supply
are worth quoting :—

.~ /We can bave no doubt that the surplus produce of India, taken
as 3 whole, at present furnishes the means of meeting the demands
of any part of the country likely to sutfer from famine at any one
time. 1t must, however, be observed that the present estimated
yearty surplus would soon be all consumed by the increase of populu-
tion which it is reasonable to anticipate in the future, unless the
production should keep pace with the increase. ‘Lhe wugricultural

~and trade statistics of the past 20 years justify the conclusion that
the increased production of all sorts has up to the present time more
than kept pace with the requirements oif an increasing popuiation,
and the known large area of land which may still be brought under
profitable cultivation, and the possibilities of securing increased pro-
duction by means of improved agriculture and extended irrigation,
atford reasonable grounds of confidence for the, future. -Kears, how-
ever, have been expressed that the grazing lands have already :in
many parts of the country been injuriously curtailed by being turned
mto arable land. 1f this be the case there will be no means of
adding to the food supply otherwise than by introducing an improved
agriculture which shouid yield & moderate increase in each acre
already cultivated, and by bringing under the plough some of those
vast tracts of uncultivated land which are fortunatery still available;
and eventually there must be pressing needs for such measures of
improvement. The gradual movement of the surplus population
where excessive, to these virgin tracts, would further assure the
prospects of the future.’

It must be added that two members of the Commission, in a note
of dissent, found themselves ‘‘ unable to place confidence . .
in the approximate and rough estimates . . .” which showed
an annual surplus yield of five million tons of foodgrains, and
were less optimistic about the food situation generaily. They
pointed out that ‘‘ population is increasing, the price of food is
rising, the production of it as shown by exports scarcely advances,
whilst, as the number of the landless class who depend on wages
is constantly growing, the supply of labour in the absence of
industries other than agriculture must soon exceed the demand.”

17. The siandard of cereal requirements which was accepted
by the 1880 Commission as the result of ‘‘ careful examination *’
was higher than the present standard of one pound per adult, on
which calculations of requirements and rationing &chemes are
based. This suggests that the general level of consumption 60
years ago was higher than at the present time. With regard to
the total supply position, while the dissenting members refused
to accept the estimate of a surplus of five million tons, there was
undoubtedly a very considerable surplus in normal years. Fur-
ther the Commission was able to refer to ‘‘the vast tracts of
uncultivated land which are fortunately still available.” = Since

1 Indian Famine Commission, 1880—paragraph 157,
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1880 a large part of this land has been brought under cultivation.
While there are still considerable areas of waste land which
might be cultivated, the scope for such development is obviously
smaller in 1945 1han it was 1 1880.

We find it difficult to avoid the conclusion that in 1880 the
whole food situation was wn certatn respects more favourable than
the situation with which we are faced to-day. There is, however,
no fully satisfactory evidence available that standards of nutri-
tion have fallen during recent decades. Increasing under-
nutrition would tend fo raise the death rate, but the death rate
has fallen. It may of course be argued that any effects on the
death rate of increasing under-nutrition have been offset by
public health measures against epidemics, the development of
maternity and child-welfare services, the improvement in the
treatment of hospital patientd, etc. The possibility may also be
mentioned that average height and weight have fallen as a result
of deterioration in diet, i.e., that there has been a process of
physical adaptation to a decreasing per capita food supply.
Whether there has been deterioration or improvement, the im-
portant fact is that existing standards of nutrition are thoroughly
unsatisfactory. The population is indeed being fed, but fed at a
low level. Under-nutrition and malnutrition are widespread.

18. In relation to the existing stage of development of her
industrial and - agricultural resources, India is, in our opiniop, .
overpopulated. Pressure of population, which of course varies in
intensity in different parts of the country, is shown and felt in
various ways; by the general trend of food imports an.d exports,
India having within a generation become an importing rather
than an exporting country; by the decrease in the size of holdings,
the fragmentation of holdings, and the increase in the number of
landless labourers !, all related to the fact that the total area
under cultivation has mot increased as rapidly as the population,
so that the per capita area has decreased; by the continuing
poverty of the mass of the people and by the widespread existence
of mal. and under-nutrition, in spite of growth in total industrial
and agricultural resources and in the total wealth of the country.
The existing situation emphasizes the meed for developing the
resources of the country rapidly and to the fullest possible

extent.

There is one cheerful lesson which may be drawn from a study
of the 1880 report. The Commission was concerned with the

of the categories *“ Farm servants

the proportion
* In the 1921 census reburos, Ly > was 291 to 1,000. The Census

s to  ordinary cultivators’ 1 to 1 .
&lﬁnﬁ?;g;igf ‘:)Ifel%l, in attemptiig to compare the position fn 1931 andﬁlQZ 1,
remarks that * probably the fairest comparison would be to take the 1931 gure;
of cultivating owners and tenant-cultivator:, both principal and gependerllt,ban
to compare them with the number of those only who returned agricultural Tt m;xl-
as their principal ocoupation, in wh'ch case the resulting ratio is 407 agricultur
labourers to every 1,000 cultivators. In any case, the change in rle:txo is soried
what 1emarkable, even when adopting the lowest ratio which can be }foin%):k:n
with that of 1921. Possibly, the explgnat;on is that a large 1¥1crea.fe 1as ! ;;1
place in the agricultural population without a corresponding increse in ac tu
holders of land, whether as tenants or owners, though it is likely that a concentra-
tion of land in the hands of non-cultivating owners 18 also taking place.
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growth of population in relation to food supply, as we are to-day.
1hey would probably have found it difficult to envisage. the
possibilicy that the country would be capable in 1940 ot suppors-
ing a population of 4U0 millions, 150 millions more than in 1380,
at any level of consumption. Yet this has actually happened.
As a result of achievementy in irrigation and the extension of
cultivation nearly 400 millions are now being fed on food pro-
duced within the country, supplemented to a relatively small
extent by imports, at a level of consumption which has hitherto
been compatible with a fall in the death rate. Food production
has at least to this extent kept pace with population growth,
Similarly the prospect that the population will increase by a
further 100 milliong during the next X5 years may at the present
time appear to make formidable demands in the sphere of food
production, particularly in view of the fact that certain potential-
1uies for increase which existed in 1830 no longer exist to-day.
On the other hand, agricultural science has developed enormously
-in the intervening period and has opened up great possibilities for
increasing food production. A primary difference between 1880
and 1945 is 1hat we have to-day at our disposal new knowledge
and new methods created by the advance of science.

Tae FuTure Uunooxj\_

19. We shall in other sections of our report discuss the various
posgibilities of increasing food production. Here we may draw
attention to certain broad trends in the approach to this problem.
The Famine Commission of 1880 laid particular stress on the
development of communications, notably railways, in order to
ensure that food could be transported into famine areas and to
open up new aread for cultivatién. It also strongly recommended
the development of irrigation in suitable localities. It was fully
aware of the need for improving the practice of agriculture and
the economic position of the agriculturist, and had much to say
about indebtedness. It drew attention to the need for developing
industries. It recommended the establishment of agricultural
departments, but it was not until much later that such depart-
ments, in the modern sense, came into existence.

" During the last two decades of the nineteenth century many
new irrigation works were constructed. The Famine Commission
of 1898 reviewed the progress that had been made and remarked
that ‘‘ among the means that may be adopted for giving India
direct protection from famine arising from drought, the first place
must unquestionably be assigned to works of irrigation.”” This
Commission paid relatively little attention to other measures for
increasing food supply. An Irrigation Commission was appointed
in 1903 to further the development of irrigation.

The Famine Commission of 1901, which initiated the co-
operative credit movement, s_truck a new note in considering
methods of increasing food supply. To this Commission, as the
Royal Commission on Agriculture pointed out, “ we owe the
development of agricultural departments working on scientific
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lines for the improvement of agriculture.” During the nineties
agricultural experts were employed by the Government of India
to survey agricultural conditions, but no facilities existed for
systematic research and it¢ practical application. It was not
until 1905 that steps were taken to further these ends. In that
year ‘‘ the Government of India announced their intention of
setting aside annually a sum of Rs. 20 lakhs which was gubse-
quently increased to Ks. 24 lakhs, for the development of agricul-
tural research, experiment, demonstration and education in the
provinces. The aim which ihe Government set before themselves
was the establishment of agricultural colleges with a course of
three years’ duration in all the provinces and provision of an
expert staff for these institutions for purposes of research. The
link between the colleges and the districts was to be provided by
experimental farms in charge of officers whose duty it would be
to keep in close touch with the cultivators and advise them in
regard to improved methods of agriculture ’.! At the same time,
provincial departments of agriculture were established more or
less in accordance with the system of organization which exists at

the present time,

We are not concerned here with the success or failure of the
organizations for the improvement of agriculture initiated forty
years ago. We are drawing attention to a certain change in the
approach to the problem of increasing food supply which has taken
place since the first Famine Commission presented its report in
1880. At that date the main emphasis was perhaps on the need
for bringing waste land under cultivation. There is still room
for extending cultivation in uncultivated areas, but in the main
we must now look to an increase in the productivity of land already
under cultivation as the means of meeting the food requirements
ci the growing population. Although irrigation in all its forms
ig still of primary importance in increasing yields, other methods
of raising outturn, such as, manuring, improved varieties of seed
and protection against pests and diseases have steadily gained ir
prominence. The Royal Commission on Agriculture considered
them in detail, and brought into being the Imperial Council of
Agricultural Research which has done much to further the develop-
ment of agriculture and animal husbandry along scientific lines.

20. It is difficult to assess the general trend of yields in the
country as a whole at the present time. In the case of certain crops,
notably sugarcane, there has been a remarkable increase in average
yields, but the position as regards cereals is less clear. Probably
progress has been achieved in certain parts of the country, and
large cultivators in general, with resources at their disposal, have
improved the productivity of their lands. But it is very question-
able whether the bulk of small cultivators in many areas have as
yet been able to achieve anything in this direction, and statistics
from various provinces indeed suggest that average cereal yields

1 The Royal Commission on Agriculture, page 33.
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have been cdecreasing. We regret the lack of satisfactory informa-
tion on this point, since it has a bearing on future possibilities.
The question of potential increase in yields has heen discussed by
Dr. Burns, who served for some years as Agricultural Commissioner
with the Government of India, in his monograph on *‘ Lechno-
logical Possibilities of Agricultural Development in India {1944) .
According to this authority, yields of rice could be ‘* increased by
30 per cent, 5 per cent by using improved varieties, 20 per cent
by 1ncreasing manure, 5 percent by protecting from pests and dis-
cases, There should even be no difficulty in increasing the present
average outturn by 60 per cent, viz., 10 per cent by variety and
40 per cent by manuring.”’ Potential increases in the yield of
wheat and millets, according to this authority, are of the order
of 30 per cent; for cow and buffalo milk, 756 and 60 per cent res-
pectively. The present average yield of sugarcane is about 15
tons per acre. Dr. Burns thinks it possible to produce yields of
30 to 55 tons per acre according to the part of lndia. These are
technological possibilities, illustrating what might be achieved by
the application of thoroughly efficient agricultural methods. They
are not immediate practical possibilities for the small producers,
without capital or education, who form the bulk of Indian agri-
culturists. But the fact that, by the reorganization of agricul-
ture and agricultural methods, yields can be very substantially
increased, influences the whole future outlook. We believe that it
is possible, by a variety of means, notably by increasing water
supply and by improved farming in the widest sense of the term,
to produce not only enough food to meet the needs of the growing
population at subsistence level but enough to effect an impsove-
ment in the diet of the people. But the magnitude of the task
involved and its imperious necesbity, must be strongly emphasised.
Either an effort must be made on a scale hitherto wunthought
of, or a decline in standards of living and nutrition is inevitable.

CHECKING THE GROWTH OF POPULATION

21. It is impossible to forecast what will actually be accom-
plished during the next few decades in increasing food production.
But whatever success is achieved, the population cannot continue
to increase indefinitely, for even the developments in food pro-
duction envisaged as possible by Dr. Burns have their limits.
Ultimately a decrease in the rate of population growth is not only
desirable but necessary. What are the possibilities that stabili-
zation will occur? During the next 25 years or thereabouts
continued growth must be expected. A figure of five hundred
millions in 1970 or thereabouts is to be anticipated. The esseniial
point is whether, when that figure is reached, the whole ‘‘ re-
productive situation,’”’ including the relation between the birth
rate and the death rate, is favourable to continued growth at an
equal or accelerated rate, or whether the population has reached,
or is approaching, a position of stability.

The trend towards a reduction in the birth rate observable in
the last three years would, if it continues, strongly influence the
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future course of population growth, At present its underlying'
causes are not fully understood and we consider it essential that
they should be scientifically investigated. Professor R. A. Fisher
has suggested to us that this can be done by the methods of sample
surveys. We recommend that an enquiry should be undertaken
1mmediately, under the guidance of statistical experts. As we
point out elsewhere in our report, rapid industrial development is
necessary in India to relieve pressure on land and increase national
wealth. The relation between the apparent fall in the birth rate
in 1942 and 1943 and the recent growth of industry and the employ-
ment of labour for war purposes is therefore a question of interest
and importance, '

EMiGrATION

R2. One way of reducing numbers is by emigration.” During
the second half of the nineteenth century and the first thirteeu
years of the twentieth century emigration and immigration had
an important influence on population in various countries of the
world. Immigrants from Kurope helped to swell the population
of North America and British Dominions; for example, Carr
Saunders points out that ‘‘the actual rate of increase of the popu-
lation of Italy was kept down to a low figure between 1900 and 1913
because emigration (to the United States) was on so large a scale;
in fact in 1905, 1906, 1907 and 1913 the net loss by emigration
exceeded the natural increase.’’ In Asia the Chinese have emigrat-
ed in considerable numbers to such countries as Java and Malaya.
Emigration of Indians to Burma, Malaya, Ceylon, Africa, etc.,
has also taken place. It is to be observed, however, that emigra-
tion from India has been negligible in relation to the size of the
population. In 1931 it was calculated that about 2} million Indians
were living overseas, a number about equal to two-thirds of the
average annnal increase between 1921 and 1931.

Conditions as regards emigration after the war cannot be fore-
seen and we are not at present justified in depending on emigra-
tion to places abroad as a means of influencing population growth.
There is, however, one aspect of the matter to which we would
draw attention. Within the Commonwealth and the Empire there
are regions which are sparsely populated and need additional popu-
lation for their development. The emigration of Indians to these
regions would serve 5 double purpose; it would relieve to some
extent the pressure of population on the land in India, and would
facilitate the development of those regions. The war has emphasized
the need for mutual assistance amongst all peoples within the Com-
‘monwealth and the Empire and we look forward to the day not
only when India will be a self-governing and equal partner in the
'Commonwealth, but also when her sons, who have fought beside
‘other peoples of the Commonwealth and Empire in the cause of
freedom in the present war, and their descendants, will be able to
emigrate as colonists, entitled to the full rights of citizenship, to
these sparsely populated areas.
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The internal movement of population is briefly referred to in
Section G of Chapter II of Part IV. While such movement does
not affect total numbers it can relieve population pressure in con-
gested areas. Its future importance in connection with popula-
tion and food supply depends on the opportunities for employment
provided by the growth of industry, and for colonisation created by
the development of agricultural areas which are now thinly popu-
lated and under-cultivated, but could be opened up by the extension
of irrigation, tractor ploughing, anti-malarial measures, etc. This
is only another way of saying that the general development of re-
sources wil] faciliate the re-distribution of population and relieve
the present situation.

URBANIZATION

23. There are two ways in which the development of industry
may affect population growth. The first is a crude one. At the
present time in India unskilled workers from rural areas are being
employed in large numbers in war industries and on military pro-
jects. The latter, e.g., the construction of roads and aerodromes,
are not strictly speaking industries, but they attract rural labour
in the same way as factories engaged in war production, Employ-
ment is often of a temporary nature and for a number of reasons
male workers are often unaccompanied by their families. The
movement of workers to large centres at which mass employment
is available is obviously inimical to family life and reproduction,
influencing the birth rate either by postponement of marriage or
by preventing the cohabitation of those already married. The
enlistment of large numbers of young men in the army has approxi-
mately the same effect. The development of existing industries and
thé creation of new industries in peace time may influence family
life in a similar manner, but presumably to a smaller extent than
war-time industrialization and employment and war conditions
generally.

The growth of industry under normal conditions affects popula-
tion growth because it increases wrbanization. ‘“Within all com-
munities *’, Enid Charles remarks, ‘‘ we generally fird a different
level of fertility in rural gnd urban areas.”’! In other words, people
living in cities have fewer . children than people living in the
country. It would be oulside the scope of this report to consider
in detail the complex factors which produce this result. Condi-
tions of family life, the employment of married women, housing,
the relatively high percentage in cities of middle-class families
with strong economic motives towards family limitation, the
availability of contraceptives—all these and others play a part.
The declining birth-rate in the West has been associated with
increasing urbanization. 'We need not consider here the question
whether the reduction in the birth-rate due to urbanization is a
good or bad thing; actually many of the social forces concerned
are evil. We are simply drawing attention to a fact which has

1'The Twilight of Parenthood, 1934.
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a bearing on population growth. The population of large cities in
India increased by 9 millions during the decade 1931-41 and
there is every indication that this process will continue, probably
at a faster rate. It is reasonable to suppose that urbanization and
industrialization will have the same effect on reproduction in
India as they have had in other countries of the world.

Urban areas in India are at present most unhealthy, with a
higher death-rate than rural areas. In 1938, the recorded rural
and urban infantile mortality rates were 164 and 191 per mille res-
pectively, while in Calcutta, Bombay and Madras, the rates
respectively were 219, 268 and 222. While the registration of
deaths may be more complete in cities than in rural areas, there
is no doubt that health conditions are seen at their worst among
the urban poor, and that such conditions are inimical to infant
survival. If industry develops rapidly without proper steps
being taken to safeguard the health of the workers, a high death
rate among such workers and their families is to be expected. It
is. of course, essential that the living conditions of the growing
industrial population should be satisfactory and that there should
be adequate health services in industrial areas. We refer here to
the existing high death-rate in urban areas as a factor which
might have some bearing on population growth should industry
develop rapidly on a wide scale without sufficient attention being
paid to the health of industrial workers.

FaMirny LiMITATION

24. There can be no doubt that the fall in the birth-rate in
the West has been brought about largely by the use of contraceptive
devices, or, to use the popular expression, by birth control. The
evidence on this point is quite convincing. This is not to say that
th= spread of knowledge about contraception and the availability
_ of contraceptive devices have been the cause of the fall; the issue
is deeper than that. Rather they were the means whereby social
forces strongly in-favour -of small families were able to operate
effectively. The mere -availability of contracepfives and the dis-
semination of knowledge on the subject will, of course, of them-
selves influence the attitude of a people towards birth control.
But it is important to realize that the fall in the birth-rate which
has taken place in western countries is the result of the interplay
of many social, economic and psychological factors. The repro-
duction of a community is determined by the whole manner of
life of the community. In this country, the social environment
which has encouraged and facilitated birth control in the West,
does not exist as far as the bulk of the population is concerned.
There is little doubt, however, that the practice of family limita-
tion has appeared and is spreading amongst the well-to-do classes.
Tacts about differential fertilitv.in various economic strata are
nrgently required, but here again the unfortunate decision of the
Government of India to restrict to a minimum the tabulation of
the 1941 census data had the result that vitally important infor-
mation is unavailable. In the absence of any recent data about
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differential fertility, we are reduced to quoting the following
familiar figures from the 1931 census report:—

Average number of children per family born alive.

Pasture and agriculture ... . 43
Law, medicine and instruction e 37

We may also quote an interesting passage from the evidence giv?n
by the Director of Public Health, Madras, to the Royal Commis-
sion on Agriculture in 1927, :

I examined the birth-rate figures for Madras city in 1924
and 1925, and to my amazement found that the birth-rate amonyg
the Brahmins of the city was practically equal to the birth-rate
among the Europeans. The birth-rate of other communities
gradually rises as one goes down the social scale until you get to
the lowest class of all, when it is practically double the Brahmin
birth-rate.”

We realize that existing information about differential fertility
is totally inadequate. All we can say is that there are signs that
among the upper and professional classes generally the birth-rate
is falling. In western countries the birth-rate first declined
among the well-to-do; later, decline became evident among lower -
income groups, spreading downward through the .social strata.
The significant fact is that the first beginnings of the process,
which in its fully developed stages has strongly influenced the
curve of population growth in the West, are discernible in India.
The upper and middle classes are, however, at present only a iiny
fraction of the total population and any change in the birth-rate
of these classes can have little immediate effect on population
growth. '

25. In our questionnaire, which was circulated to Provincial
Governments and to a number of private individuals, the follow-
ing question was included : —

‘“ Having regard to the present size of the population of your
province and its potential growth, and having regard also to the
present and potential resources of your province, are you con-
vinced that measures should now be taken for securing a limitation
of the rate of increase of the population? If so, state and discuss
th: measures you would recommend for this purpose.’”’

A number of replies to this question, both from governments
and individuals, and expressing different points of view, are included
in Appendix I. We do not know whether in every instance the
statements made by government spokesmen represent the eor-
sidered attitude of the governments concerned towards this ques-
tion. The replies are, however, interesting and instructive and
illustrate the present stage of public opinion with regard to the
issue of family limitation. To some extent the attitude of govern-
ment spokesmen reflects the density of population and the présent
food situation in the province concerned. Sind admits no popuia-
tion problem; the North-west Frontier Province advisss us to keep
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away from the subject altogether; the Central Provinces and Berar,
a surplus province with a relatively low population density, is
not seriously worried. In Bihar, on the other hand, population
pressure appears to be making itself acutely felt. In many of
the statements the desirability of family limitation is recognized,
but emphasis is laid on the great difficulty of encouraging the
practice of birth control at the present time, both for religious
reasons and because of the low economic condition of the people.
The effect of postponement of the age of marriage in reducing
population growth is referred to in several of the replies. Finally,
we may draw attention to the view, expressed in various replies
that a rise in the standard of living is an essential preliminary to
family limitation, as far gs the mass of the population is concerned.

INAL OBSERVATIONS

26. We have discussed the population problem at some length
because of its close bearing on our terms of reference. In our
previous report on the Bengal famine we included among the
causes of the famine the fact that agricultural production has
not- kept pace with population growth in Bengal. We now pro-
pose to recapitulate the main facts as we see them and add some
concluding remarks. :

Considerable areas in India are at present overpopulated, the
effect of excessive pressure being shown in various ways. The
population is likely to increase to 500 millions in 25 years, unless
some major calamity intervenes. Sooner or later a decrease in
the rate of population growth must occur, and we believe that the
sooner this occurs the better. As far as the immediate future is
concerned, population growth imposes the stern necessity of
increasing food supply by all available means. To provide
enough food for all, all the resources of science and technology
must be used to increase yields from land already under culti-
vation and to bring under cultivation all land capable of yielding
" satisfactory returns. Because of the existence of these resources,
we hold the view that the population situation, as we have
described it, is compatible with general improvement in standards
of nutrition.

With regard to family limitation, the middle classes have
already begun to reduce their families from prudential motives.
We would lay strong emphasis on the fact that a rise in the
standard of living is the primary means of checking the rate of
population growth. All experience in other countries supports
this conclusion. In India, as elsewhere, a fall in the birth-rate
will tend to follow rather than precede economic betterment. At
the present time, in our opinion, a deliberate state policy with
the objective of encouraging the practice of birth-control among
the mass of the population (e.g., by the free distribution of con-
traceptive devices) is impracticable. For religious reasons,
publie opinion is not prepared to accept such a policy; some o_f
the statements quoted in appendix I provide evidence on this
point. Further, the low economic condition of the poorer
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classes and their lack of education, together with the factor of
expense, seem to make the widespread encouragement of birth-
control a practical impossibility.

The postponement of the age of marriage tends to lower the
birth-rate, not only because it Teduces the effective child bearing
period, but also because women are most fertile in their earlier
years)) Here the Census Report may be quoted; ‘“ We have no
figures for India showing the differential fertility rates by age
penod but figures from all countries bear it out that the earlier
years and 15—25\ particularly are marLedly more fertile than
the later ones in the reproductive span.”” It is well known that
in Ireland, a largely Roman Catholic country in which contracep-
tion is frowned on by the Church, the growth of population has
been held in check by th remarkably late average age of marriage.
The average age of ma&riaoe appears to be rising in India, “at
any rate among certain classes .but no salisfactory data oun this
point are available. Many social and other factors influence
the age at which marriage takes place for women. We recom-

mend a careful study of the whole question. Postponement of
marriage may have a most important influence on the trend of
populatlon growth in India) It may be added that the reprodue-
tion-ofa human community is profoundlv affected by the status
of women in that community. Expeuence in other countries
suggests that feminine advancement in general is likely to he
associated with a falhng birth-rate: We cannot discuss this
complicated question in detail. In referring to it we would call
attention once again to the depth of> the whole problem of
population growth and its far-reachmv human  and social
impljcations.

27.LWe have pointed out in a previous section that the
development of public health would appear likely to accelerate
population growth, e.g., by its elfect on infant and maternal
mortality. In this connexion we may draw attention to certain
important points. In the first place the fear that improvement
in public health may lead to over-populatlon should on no
account be allowed to_interfere with progress in_this sphere Y We
may quote here a .passage irom the Census Report of 1931. ** It
would appear, in view of the present rate of increase, that efforts
to reduce the rate of.infantile mortality should be preceﬂed by
precautlons to reduce the birth-rate, and if the luxury of ‘ Baby
Weeks > be permitted théy should at least be accompanied by
instruction on birth-control.l” Giveun the fact that the country
is over-populated, the statement may at first s1ght appear- to be
a reasonable one, even though“the description of ¢ Baby Wecks *
as a luxury, with the infantile mort rtality rate at its present ﬁgure
has a somewhat inhuman sound.\ Again, Carr Saunders,! while
emphasising the need for betfer health services, remarks that
such progress ‘‘might tend merely to increase malnutrition- and
the danger of starvation " by increasing the rate of population
growth. {Such sentiments, however - expressed, convey . the

1 World population, 1936,
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~suggestion that a vigorous public health policy might do more
harm than good, and are in our view misguided/ There are
“grounds” for supposing that public health development may in
the long run have effects on population growth other than the
obvious one of swelling numbers by the addition of those who have
been saved from death.

~ Our attention was drawn by Professor Fisher to an important
relationship between the birth-rate and the death-rate, which was
observed and studied in England early in the present century.
This may be described in simple terms as follows: If the life
of infants and children is precarious, parents tend to *‘ over-
compensate ’ by having more children. It was found that there
was a correlation between a high death-rate among first :hildren
in infancy and the size of the family. Professor Fisher remarked
to us that ‘“ parents who have suffered losses and disappointment
are more desirous of replacement than parents who have not been
affected in this way, and I am quite sure that a large part of the
fall in the birth-rate in Europe and in America is the psychological
consequence of the fall in the infantile death-rate ’’. We o nos
know how far this hypothesis is generally accepted, but it seems
plausible. . It is probably true that in India the urge to *‘ insure
against the loss of male children by producing a large family is
particularly strong. It has been suggested to us that a serious
assault on infantile mortality would, for the reasons given above,
have a potent influence on the  birth-rate. We feel that this
question, inadequately and briefly discussed here, deserves the
close attention of students of population in India. It provides an
apt illustration of the subtlety of population problems, and of
the fact that public health development may affect the birth-rate
in an unexpected manner.

Measures to improve the health of the people are an essential
part of the effort to raise the standard of living. Only a h.ealthy
people will have the energy necessary for .progresy? To give an
obvious example, the eradication of malaria would, as we point
out in Chapter VI of Part III immediately ameliorate economic
conditions in malarious areas, since the population, now weak and
anaemic as g result of the disease, would have more stamina and
initiative and greater capacity for work. As we have said, a
rise in the standard of living is the most important factor in

decreasing population growth.

8.4 high birth-rate- accompanied by a high death-rate
means waste of human effort and lives, since many children
' brought into the world fail to reach maturity. The very high
death-rate among infants, and children up to 10 years of age, has
.previously been referred to. Similarly there is much ill-health
and morfality among womét in the child-bearing period—equally
a wasteful process from the standpoint of the community—which
could be prevented by better maternal care, and the avoidance
of a rapid succession of pregnancies by the spacing ' of blrt_hs.
'This is an aspect of the question under discussion on which

emphasis must be laid.
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Health education is a necessary part of public health develop-
ment. It involves training in bygiene and elementary physiology,
and tends indirectly to pave the way towards family limitation.
We have said that we are not in favour of an out-spoken state
policy ¢ with the objective of disseminating knowledge of birth-
control among the poor and encouraging its practice ’’, and have
given reasons for this view. There is, however, no reason why the
state should not take other steps, through the medium of health
services, which will have the effect of encouraging family limita-
tion. Knowledge of birth-control could be imparted through
maternity and child welfare centres, by women doctors, to women
whose health would be endangered by further or excessive chiid-
bearing, and also to women who seek advice because of a reason-
able desire to ‘‘space’ their children. The satisfactory
** spacing ”’ of children, fo ensure that each child will be borne
healthy and can receive adequate maternal attention, is a legiti-
mate and desirable public health objective. If sound advice
given by qualified doctors is unavailable, advertisers who offer
for sale injurious and ineffective contraceptives may reap a rich
harvest. We are, of course, aware of the fact that the number
of women doctors is at present hopelessly inadequate, but this
state of affairs can be remedied. The development of healsh
services, the general purpose of which is the care of women in
the child-bearing period, will in our opinion help to spread
inowledge and practice of birth-control in fhe mest desirable
manner, without any overt clash with public opinion. In view
of the present grave risks of maternity, the need for such services
cannot be over-emphasised. In this case also public health pro-
gress may in the long run have a tendency to stabilize popula-
tion. b : ' :

2Y. In considering population in its various aspects, we have
been struck by the insufficiency of existing knowledge and we
venture fo hope that any defects and omissions in our survey
will be excused on this score. The need for the collection of more
complete and accurate demographical data is clear; such knowledge
is vitally necessary to a modern government which is concernad
with state planning and the orderly development of the couniry’s
resources. The decennial census is a great administrative
achievement which has produced data of essential importance,
but the investigation of population trends and population pro-
blems generally every ten years is not sufficient. The growth of
population, with all that it involves, is a continuing process. We
consider it essential that an organization should be set up for the
Collection of demographical information year by year and its
scientific study. We recommend the appointment of a Registrar-
General to the Government of India with a suitable staff at the
centre, whose task will be fo improve methods of registering
births, dealhs, etc., and to study and interpret figures of greater
accuracy than those af present available. Similar officers will bhe
required in the provinces, working in touch with the Registrar-
General. Registration is of primary public health importance
and data about births and ‘deaths are collected through the medium
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of public health services. Registrars in the Central Government
and in the Provinces would naturally work in close association
with public health authorities. In view, however, of the importance
of the population problem, we conceive the task of the Registrar-
General, and of Registrars in the provinces, as having a signifi-
cance outside the field of public health. Ad hoc enquiries on
questions of primary importance, e.g., differential fertility, could
be initiated by the Registrar-General. He and his organization
could play a prominent part in the taking of the decennial
censuses and arrange for the collection of special data and the
investigation of special problems at the time of the census. We
may add that demographical problems offer a field of absorbing
interest for scientific investigation. We visualize the possibility
of a group of keen young statisticans, associated with the Registrar-
General, undertaking the detailed study of some of the many
questions referred to in this chapter and others of equal import-
ance. This would help to replace expressions of opinion by clear
and convincing scientific facls and stimulate the interest of
administrators and the educated public in a subject which, in
India as in all countries, has a close bearing on'long-term plans
of development.

SUMMARY

3OT/(i) The population of India has increased by about 30
per cent since 1872 and is mnow in the neighbourhood of 400
millions. The rate of increase has not been as rapid as in certain
other countries. There is a general tendency for the excess of
births over deaths to increase and great possibilities exist for
further reduction in the death rate by the development of public
bealth services. f) atorics Lore v

_ (ii) The reported net area under food crops per capita is
about 0-72 acre. It appears that during the last 30-4( years the
area under cultivation per capita has decreased. American
experts have calculated that 12 acres per capila are required to
produce an ‘¢ emergency restricted diet’ in United States of
America.

(iii). During the decade 1931 to 1941 the population of large
cities increased more rapidly than the population us a whole.
During the same decade, however, the non-urban population in-
creased from 300 to 339 millicns and its percentage to the totul
fell only from 88.9 to 87-2. Whatever the future prospecis of
industrial development, India is at the present time essentially a
country of agriculturists.

(iv) Analysis of the various factors concerned with
population growth suggests that, in the absence of major cala-
mities,” the population will reach 500 millions in 20 or 25 years
time. ' ’

'(v) The food position in relation to population appears to
be in certain respects less favourable than in 1880. There is,
however, no fully satisfactory evidence that standards of nutrition
have declined since that date. India,.in relation to the existing
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stage of her industrial and ‘economic developmeni, is over-
populated, increasing pressure of population manifesting itself
in various ways. On the other hand, the advance of,science has
opened up possibilities of increasing food production which did
not exist 60 years ago.

(vi) Whatever success in increasing food production can be
achieved, ultimately a decrease in the rate of population growth
is not only desirable but necessary. While an addition of a
further 100 millions to the population within the nexzt 25 years
must be anticipated, the essential point is whether, when that
figure is reached, the whole ‘‘ reproductive situation,’”’ including
the relation between the birth-rate and the death-rate, is favour-
able to continued growth at an equal or accelerated rate, or
whether the population has reached, or is approaching, a position
of stability.

(vii) The course of population growth may be influenced by
emigration, urbanization and family limitation. Emigration
abroad has hitherto had little influence on’ population in India.
It is, however, pointed out that the emigration of Indians as
colonists to sparsely populated regions in the Commonwealth and
the Empire, would serve the double purpose of relieving to sume
extent the pressure of population on land in India, and of
facilitating the development of such regioms.

(viii) Experi¢gnce in other countries indicates that urbani.
zation is, for various reasons, associated with the slackening of
population growth, and increasing urbanization in India may
kave a similar effect. ' '

(ix) There is evidence that the practice of family limitation
has appeared in India, but ‘it is as yet confined to the more
prosperous classes. At the present time a deliberate state policy
with the objective of encouraging the practice of birth control
among the mass of the population is impracticable, both because
of public opinion on this matter and because of the low economic
condition of the poorer classes and their lack of education. A
fall in the birth-rate will tend to follow rather than precede
economic betterment.

(x) Development of public health services may in the long
run have a tendency to stabilise population, A high birth-rate
accompanied by s high death-rate means waste of human effort
and lives. It is suggested that an assault on infant mortality
would ultimately tend to reduce the birth-rate. The state can
legitimately take steps, through the medium of health services,
which will have the effect of encouraging family limitation.
Knowledge of birth-control could be imparted through msternity
and child welfare centres, by women doctors, to women whose
health would be endangered by further or excessive child-bearing,
and also to women who seek advice because of reasonable desire
to ¢ space ”’ their children.

(xi) The appointment of a Registrar-General to the Govern-
ment of India, and Registrars in the Provinces, is recommended.
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Among their tasks would be the improvement of the registration
of deaths and births, and the collection and scientific study of
demographical data of various kinds.

(xii) While the fact that there is a serious populaiion
situation must be recognized, the primary problem is that of
under-development of resources, both agricultural and industrial.
The belief is expressed that it is possible, by a variety of means,
‘to produce not only enough food to meet the needs of the growing
population at subsistence level, but enough to effect un improve-
ment in the diet of the people. The magnitude of the task in-
volved, and its imperious necessity, are, however, strongly
emphasised.
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Our terms of reference include ‘‘ the possibility of improving
the diet of the people.”’ Previous Famine Commissions were con-
cerned with the prevention of famine, i.e., with ensuring that food
supply was sufficient in quantity. At the date of the last Commis-
sion—1901—theé science of nutrition had scarcely passed the embry-
onic stage and modern ideas about the importance of the kind of
foods consumed by human beings had not been conceived. It was
generally believed that if an individual had enough to eat, of any
kind of food, his nutritional condition was satisfactory. Since the
beginning of the century, however, there have been remarkable
developments in nutritional science and it is now known that a
diet may be sufficient in quantity but at the same time unsatisfac-
tory in quality. A buman being needs not only enough food (calo-
ries) ; he needs also, if his diet is to be adequate for health, enough
proteins, vitamins and mineral elements. The bearing on human
affairs of the modern science of nutrition was summed up as follows
by the United Nations Conference on Food and Agriculture, held
in the United.States of America in 1943:—

(1) The kind of diet which man requires for health has been
established. ’

(2) Investigations in many parts of the world have shown that
the -diets consumed by the greater part of mankind are nutritionally
unsatisfactory. . ,

(3) Diets which do not couform with the principles of satisfactory
nutrition Jead to impaired physical development, ill-health and
untimely death. } . .

(4) Through diet a new level of health can be attained, enabling
mankind to develop inherited capacities to the fullest extent.

DIETARY STANDARDS

2. We may briefly discuss, with reference to India, these four -
propositions. Standards of satisfactory nutrition have been drawn
up by various authoritative bodies, such as the Technical Commis-
sion on Nutrition of the League of Nations. In India a standard
has been put forward by the Nutrition Advisory Committee of the
Tndian Research Fund Association. In approaching this question,
nutrition workers proceed in the following way: First, human

- requirements of the various food factors necessary for health are
worked out on a scientific basis, the records of experiments and
observations made by scientific workers all over the world being
available for this purpose. It is agreed that a child or an adult
requires so much protein, o much vitamin A, so much vitamin C,
so much calcium and so on. The quantities of these and other
nutrients or food factors contained in common foods are known,
again as a result of investigations in many laboratories. The next
step is to translate requirements in terms of nutrients into terms
of common foods, which can be done in numerous different ways.-
The Nutrition Advisory Committee has drawn up the followiung;
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balanced diet, in terms of Indian dietary babits, which will pro-
vide the various nutrients in quantities sufficient for the daily
needs of an adult man :—

CoMPOSITION OF A BALANCED Diger

(Adéquate for the maintenance of good health.)

Oz. : Oz.
Cercals 14 Milk ... .. . 10
Pulses .. .. 3 Sugar and jaggery .. 2
Greea leafy vegetables. . 4 Vegetable oil, ghee, etc. 2
Root vegetables 3 Fish and meat .. .o 3
QCther vegetables 3 : No.
Fraits .. .. 3 Eggs .. .o .o 1

ProtecTIVE FOODS \/

3. The term ‘ protective foods,’’ coined some years ago by Pro-
fessor McCollum of John’s Hopkins University, is now familiar to
the educated public. We can summarize modern ideas about die-
tary requirements by saying that human diets must contain pro-
tective foods in suflicient quantities. A diet largely composed of
cereals does not contain enough of the nutrients required for health
and needs to be supplemented by other foods to make good its defi-
ciencies in respect of proteins, fat, vitamins and mineral salts.
These include milk and milk products, meat, fish, eggs, pulses,
vegetables and fruits. In brief, the problem of improving the diet
of the people and the problem of providing more protective foods
are identical, or very nearly so. The conception of protective foods
is a simple one and appeals to the public mind, but underlying it
there is a solid scientific foundation. '

"THE PRESENT POSITION IN INDIA

4, To what extent does the population suffer from under- and
malnutrition? There i a distinction between these terms. ‘‘In
the strict sense under-nutrition means insufficient food, while
malnutrition implies the wrong sort of food. It is clear, however,
that an under-nourished individual will almost invariably be
mal-nourished also, since he will not obtain enough of the varioug
food constituents needed for health. On the other hand, an
ill-balanced diet may be sufficient in quantity and yet lead to
malnutrition because of its qualitative defects. In practice under-
nutrition and malnutrition wusually co-exist and the term
malnutrition is often used with reference to general inadequacy
of the diet in both the quantitative and qualitative sense.”

A large proportion of the population consumes a diet which
fails to conform with the standards put forward by nutrition work-
ers, i.e., which does mnot contain protective food_s in sufficient
amounts. Among the poor sections of the community, both urban
and rural, there is much under-nutrition as well as malnutntl?n.
We shall not attempt to assess the proportion of the population
which in normal times, does not get enough to eat; it has been
estimated by certain authorities at 30 per cent. Light hag been

1, Nutrition Advigory Committes, Indian Research Fund Association,
March 1944.
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tnrown on the nature of the diets consumed in varioug parts of
India, and their adequacy or otherwise in the gquantitative and
qualitative sense, by a series of diet surveys carried out within
recent years by nutrition research workers. Here we shall quote
once more from the Nutrition Advisory Committee:

Some 100 surveys bave already been carried out. In a typical
survey a quantitative investigation 1s made of all the foods consumed
by & sunple group of 15-30 families in a given area for a period of 1030
aays. lntake ot the various foods per adult man or consumption unib
is worked out and the composition of the diet in terms of food factors;
i.e., protean, muneral’ saits, vitamios, ete.,- is caleulated. Surveys
have sometimes been repeated on the same area at cufferent seasons.
1t is to be observed that while there is inevitably a considerable .. argin
of error 1n diet surveys, because of the circumstances in which they
are made and for numerous other reasons, they provide the most
satistactory means of obtaining a true picture of dietary habits and
information about dietary defects,

It has been found, in surveys of typical urban and rural groups,
that the calorie intake of some 80 per cent of families is below requure-
ments and that even when the diet is quantitatively adequate it is
almost invariably ill-balanced, containing a preponderance of cereals
and insufticient ** protective >’ foods of higher nutritive value. lntake
of milk, pulses, meat, tish, vegetables and fruit is generally insufficient.

In terms of food factors, the most important deficiencies are
those of proteins of high biological value, fat, vitamin A and carotene,
vitamins of the B group, and calcium. Intake of vitamin C is
generally low. There 18 aiso & deficiency of vitamin D in the diet
which may lead to rachitic diseases when this vitamin is not obtained
in sufficient quantities by the action of sunlight on the skin, Xvidence -
from the clinical side regarding the incidence and prevalence of
deticiency diseases in general supports these conclusions.

The diet of the poor rice-eater is very much the same all over
India. In addition to his staple cereal he consumes only small
quantities of pulses and vegetables. Iniake of pulses is from U-5
to 1.5 ounces daily; of non-leafy vegetables, 2 to 6 ounces; of vege-
table oil, less than 1 ounce. Consumption of meat, fish and eggs
taken together does not often exceed 1:5 ounces daily and as a rule
less than this amount is taken. Leafy vegetables are eaten in small
quantities while the consumption of milk is negligible, Fruit is a
rare ingredient in the diet. Millet diets are in general similar
to rice diets except that millet replaces rice as the main ingredient.
‘Ihe wheat-eater’s diet usually contains more milk than that of the
rice or millet-eater, since milk production is higher in the wheat-
eating parts of India than elsewhere, and his intake of pulses also
tends to be greater. An adequate intake of milk is, however, by
no means universal in wheat-eating areas. In their content of other
protective foods, wheat diets resemble rice and millet diets.

If typical Indian diets, as described above, are contrasted with
the balanced diet shown in the table in paragraph 2 above, it will
at once be seen that the former contain insufficient protective foods.
1t will, of course, be understood that we are concerned here with
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vroad generalizations and are ignoring the very considerable varia-
tions 1n the intake of certain non-cereal foods, e.g., fish and vege-
tables, which exist in different parts of the country. 'Lhe inade-
quacy of the present consumption of protective foods can be ilius-
trated by quoting an estimate made by the Imperial Council of
Agricultural Research of the percentage increase in the produc-
tion of various foods required to provide ‘‘a suitably balanced
diet ”’ in minimum quantity for the 400 million people of lndia:—

Cereals by 10 per cent. Vegetables by 100 per cent.

Pulses by 20 per cent, Miik by 300 per cent.

Fats and oils by 2850 Fish and eggs by 8UU per
per cent. cent, !

Fruits by 50 per cent.

Foop axp HEALTH

6. The United Nationg Conference on Food and Agriculture
pointed out that faulty diet leads to ‘‘ impaired physical develop-
ment, ill-health and untimely death,”” and drew attention to possi-
bility of raising general levels of health by means of diet. The
Nutrition Advisory Committee (March 1944) made the following
comments on these subjects: —

The ill effects of faulty and insufficient diet are manifold. The
infant, maternal and general mortality rates in India are high, and
the expectation of life is low. * Among the causes of ill-health and
disease and death are contaminated water supplies, lack of sanitation,
bad housing, mosquitoes and flies which carry disease, and mal-
nutrition. There is no doubt that malnutrition occupies a very
prominent position in this group of evil and iethal agents.

(a) Emphasis may be laid on the high mortality rates among
infants, and young children, and among women in the child-bearing
period. The general experience of those concerned with infant wel-
fare work supports the view that much sickness and mortality among
infants are due to the faulty feeding of mother and child. The infant
mortality rate for India in 1941 was reported as 158 per thousand
live births, while in certain urban areas the rate reached 250 per
mille. In the same year the infant mortality rate in England was
59 per mille. In India infant deaths amount to some 24 per cent of
all deaths, while in England in 1936 they amounted to only 7 per
cent of all deaths.

(b) Perhaps even more- significant is the high death rate
“during the early years of childhood. About half the mortality recorded
in India in any given area occurs in children under 10 years, the
corresponding figure for England being about 10 per cent. The pre-
school child, i.e., the child aged 1-5, probably suffers more severely

1 Memorandum on the Development of Agriculture and Animal Husban.
dry in India, by Imperial Council of Agricultural Research, 1644,

3 The following figures of expectation of life at birth (males) are taken from
the * Heslth Atlas® published by the Government of India (Department of
Education, Health and Lands) :—

Years. Years.
New Zealand (1931) .. 65 France (1931-33) . 54
Sweden (1931-35) . 63 Japan (1926-30) .- 46
England and  Wales British India (1921-30). 26

(1930-32) .. . .. B9

[108]



tiAb, 11] 1HE PROBLEM OF NUTRITtON

from malnutrition than any other group in the population, and the
mortality in this group is exceptionally high. The percetnage of all
mortality occurring in the age groups 1-5 and 6-10 is 194 and 56
per cent, respectively, as compared with 2'l1 and 1-1 per cent in
tingland. When breast feeding has ceased, childrer of the poorer
classes cannot be supplied with milk from animals as a substitute and
are usually fed on an ill-balanced diet consisting of rice or another
cereal, with a few vegetables. Their development is impaired and
resistance to such diseases as broncho-pneumonia and dysentery—
among the most important causes of death in this group—is reduced.

(c) The female death rate during the reproductive period
(16 to 45) is higher than the male, and the excess is largely due to
mortality from child-bearing. The vital statistics of England do not
reveal a similar trend. Estimates of maternal mortality in various
parts of India vary from 16 to 24 per thousand live births, a very
high rate. The an®mias of pregnancy, unquestionably associated
with malnutrition, are an important cause of maternal deaths.
Further, resistance to puerperal sepsis, the principal recorded cause
of maternal mortality, is often reduced by co-existen} aneemia.

(d) Specific food deficiency diseases; i.e., diseases which are
due to insuthciency of some food factor or factors in the diet and
which can be prevented or cured by making good the deficiency—are
in themselves a serious public health problem. The most important
are perhaps beriberi, keratomalacia, rickets, and osteomalacia, clinical
conditions associated with riboflavin deficiency, and goitre. Mention
must also be made of various forms of anaemia, which are associated
with blood-destroying diseases such as malaria and hookworm and
also with malnutrition. _Nutritional oedema is frequently seen among
ill-nourished children and adults. In addition to well-recognized
deficiency diseases, there are numerous other diseases in the causation
of which nutritional factors are concerned. These include epidemie
dropsy, peptic ulcer, lathyrism, flurosis, various forms of cirrhosis of
the liver, urinary lithiasis, diabetes, tropical ulcer, eclampsia, sprue,
and certain kinds of chronic diarrhoea, various eye and skin conditions,
ete. Further research is needed to elucidate the part played by faulty
diet in the causation of these diseases and of numerous other diseases
of unknown etiology which dére commonly seen in hospitals and out.
patient departments,

(¢) The general effect of malnutrition in lowering resistance
to microbic and parasitic disease must also be emphasized. Experience
gained in times of famine amply demonstrates its importance. Atteén.
tion is especially drawn to the association between malnutrition and
tuberculosis, a disease which is steadily increasing in prevalence.. It
is generally recognized that resistance to”tubercular infection is
decreased by diet deficiency.

(f) The modern public health movement is not concerned
solely with the prevention of disease. It has the broader aim of
creating an environment in which each individual can develop his
potentialities fully and completely. This is particularly true as
regards nutrition. Malnutrition produces states of ill-health and
lowered physical efficiency, short of actual disease which are perhaps
more important, because more widespread, than disease itself.
Numerous investigations among school children in India have shown
that a large percentage of children are in a poor state of nutrition,
with consequent impairment of physical and mental growth. Again,
in the adult population the ill-effects of malnutrition are widely evidens
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i the shape of a low level of general Lealth and reduced capucity ror
work. On the other side, the striking improvement in the condition
of -army recruits which takes place arter a tew months of abundant
und satisfactory feeding is highly sigmificant.

The positive aspects of the campaign for improved nutrition
must be strongly empnasized. kreedom trom disease is one thung,
abundant heaith is another. The goal to be aimed at is the creation
of a healthy and vigorous population. -

We may draw special atteniion to the final paragraph about the
attainment of good health and physical fitness by means of good
uutrition. 'L'he raising of healtn standards must be given a pro-
minent position in pians ior the future development of lndia and
the improvement of nutriiion 18 an essential part of the public
health programme.

6. In other parts of our report we have discussed the question
whetler there has been a deterioration in nutrition and physique
duriug recent decades and have pointed out that no conclusion can
be reached on this point because of the lack of past records. If,
‘for example, satisfactory data about the average height, weight,
etc., of sections of the population, collected in 1920 or 1900, were
available, these could be compared with similar data obtainable at
the present time. It is important that any changes in the physical
development of the population which may occur in the future should
be carefully watched and recorded. 'I'he precise methods by wnich
this can effectively be done may be left for the consideration of
public health workers, nutrition workers and statisticians. It would
- seem perfectly feasible to obtain accurate physical records of such
groups as students, labourers, school children, new-born infants,
etc., in various parts of the country and tabulate these for future
comparison. Actually a good deal of anthropometric data has
been collected during recent years by research workers, school
medical officers, university authorities, ete., which would probably
~ be of value for the purpose in question. In several western coun-
tries fairly accurate information about the trend of national
physical development during the last 50 years or more is available
"—1n general it may be remarked, a steady improvement in deve-
lopment- has been manifest. We feel it is desirable that India
should possess similar records, and recommend that appropriate
action in the matter should be taken under the guidance of publie
health authorities.

EconoMic AsPECTS oF NUTRITION

7. We have referred to the shortage of proteetive foods in India.
Equally important is the fact that a large percentage of the popu-
lation could not afford a diet containing such foods in sufficient
amounts, even if adequate supplies were available. A good well-
balanced diet costs more than a poor diet which contains little else
besides cereals. ' ae protective foods—milk, meat, etc.—are in
general, more ex}.usive than the ‘‘ energy yielding >’ foods, e.g.,
cereals and tubers. To put it in another way, a unit of money spent
on the latter gives the purchaser a larger return of calories than
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the same sum spent on the former. The poor man is forced, in
order to satisfy hunger, to depend largely on the cheaper kinds of
-foods. Economic and diet surveys have shown that in India, as in
other countries, the consumption of protective foody rises with
-increasing income, with a corresponding decrease in the percentage
of calories obtained from cereals. Lack of purchasing power is
thus a most important, perhaps the most important, cause of
malnutrition.

‘We may illustrate this point as follows. Before the war it was
veckoned that the cost of a well-balanced diet,” containing enough -
proteciive foods, was about Rs. b per adult per month—that is to
say, Rs. 20 for a family containing the equivalent of 4 adult males.
The cost of an ill-balanced diet, mainly composed of rice or another
cereal and sufficient in quantity but defective in quality, was about
Rs. 10 for a family of the same size. Among the urban poor 50 {fo
60 per cent of total income was spent on food, the percentage so
spent decreasing with increasing income. Unskilled urban workers
often earned Rs. 10 a month or less. To assess the real income of
agricultural families is a difficult matter, since for the most part
such families do not live on a cash basis. We may, however, quote
with reserve eome estimates which have been made of family income
in certain rural groups. The average total annual income of cul-
tivating families in Bengal was estimated at Rs. 225 by the Floud
Commission! and at Rs. 150 by Azizul Haque®. The same
figzures for groups of poor rural families in Madras® and the
Kangra Valley, Punjab*, weve Rs, 100 and Rs. 125 respectively.
In a rural area in Mysore an economic enquiry covering 11,142
families wa¢ carried out in 1935 ®. Of these families more than
half had an income of Rs. 10 %0 Rs. 15 per family per month or
less.

Little reliance can perhaps be placed on estimates of national
per capita income, because the basic data necessary for such -cal-
culations are not fully available. One estimate may, however, be
quoted, that of Dr. V. K. R. V. Rao, who gives a figure of Rs. 65
with an error of 6 per cent, for annual per capita income in British
India ®. Tis estimate is somewhat higher than those made by
various other investigators. .

Suckh figures, approximate and-open to criticism though they may
be, serve to indicate the gulf between possible and desirable ex-
penditure on food. The simple fact is that a well-balanced and
satisfactory diet is beyond the means of a large section of -the
population. At the present time the price of cereals is well ahove

! Report of the Land Revenue Commission, Bengal, Vol. 1, 1949’;

* The Man Behind the Plough, 1089. | i -

? Aykroyd, W. R. and Krishnan, B. G.—Indian Jeurnal of Mediocal Researeh,
1937, 2;°668. o ’ ’

4 Punjab. Public Health “Department, “ An Inquiry -into- Diets, State of
Nutrition and Factors Associated therewith, in relation to health in the Kesngra
Valley, Punjab, 1939 *'.

¢ Hand-book of the Rural Welfare Centre, 1939, Closepet, Mysore

¢ National Tncome of British India (1931-32), 1940,
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pre-war levels and that of protective foods is abnormally high.
Wage levels, both agricultural and industrial, have risen, but
scarcely to such an extent as to compensate for the increased price
of foods. No studies have been made of the existing relation
between the two. They would probably show that at present prices
a larger proportion of the population than before the war cannot
afford a nutritious diet.

8. We shall refer later to specific measures for providing certain
vulnerable sections of the population—infants, children and expect-
ant and nursing mothers—with additional protective foods. Such
measures may be of great value, but the fact must be faced that the
problem of malnutrition cannot be solved merely by a redistribution
of available food supplies. The ‘‘ improvement of the diet of the
people >’ cannot be achieved without a great increase in the pro-
duction of protective foods and a simultaneous increase in purcha-
sing power. The inclusion of this item in our terms of reference
extends those terms to cover the whole field of azricultural and
economic development.

SouMMarY oF CONCLUSIONS

9. The main conclusions of this chapter may be summarised as
follows: —

(i) Among the poor sections of the community in India, both
urban and rural, there is much under-nutrition as well as mal
patrition. Tt has been estimated, by certain authorities, that 30
per cent of the population in normal times do not get emough te
eat. Further, a large proportion of the population of India con
sumes a diet which does not contain protective foods in sufficient
amounts.

_ (ii) Much ill-health, disease and mortality in India, parti-
cularly among infants, children and women in the child-bearing
period, are due to malnutrition. Diseases caused by or associated
with insufficiency of some food factor or factors in the diet are of
common occurrence. The improvement of nutrition is, therefore,
un essential part of the public health programme in India.

‘ (iii) Steps should be taken to collect satisfactory records of
standards of nutrition and physical development, with the object
of obtaining a clear picture of their general trend from decade to
decade in the future. '

(iv) A well balanced and satisfactory diet is beyond the means
of large sections of the population. The poor man is forced, in
order to satisfy hunger, to depend largely on the cheaper kinds of
food, The lack of purchasing power is- thus a most impertant,
perhaps the most important, cause of malnutrition.

. (v) The improvement of the diet of the people cannot be
achieved without a great increase in the production of protective
foods and simultaneous increase in purchasing power.
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CHAPTER III.—FOOD POLICY

In the first part of this report we have dealt with the existing
food situation, the existing system of food administration, and the
resulis of the Grow More Food campaign, showing that the major
part of the increase in cereal production has been an increase in the
production of millets. In the preceding two chapters of this part
we have discussed the growth of population and its bearing on food
supply and have attempted to define the problem of nutrition. The
results of our examination of the present position may be briefly
recapitulated. The diet of the greater part of the population is
unbalanced and does not provide in sufficient quantities the nutri-
ents which are necessary for health, or, in other words, does not
contain enough protective foods. Within this majority group, there
is a considerable section, perhaps amounting to 30 per cent of the
whole population, which does not get enough to eat—i.e., is shor}
of both energy-yielding and protective foods. It has also been
shown that the poorer classes, both urban and rural, cannot afford
to purchase a balanced diet even if protective foods were available
in sufficient quantities. There is evidence of increasing pressure of
population on existing land resources in various parts of the country,
and the population is likely to increase by 100 millions in the next
25 years. At present the most widely consumed cereal, rice, is in
short gupply and the production of all protective foods—pulses,
milk, meat, fish, fruits and vegetables—is quite insufficient. - To
offset this picture of the present state of affaire, there are abundant
opportunities for development in . agriculture and other spheres
which the growth of scientific kndwledge and technology has opened
up. Throughout our report strong emphasis is laid on these op-
portunities and we consider that the resources of India both agri-
cultural and industrial, are, if vigorously developed, such as to
remove any future threat of famine and decisively raise standards
of living and nutrition.

We must now consider the food policy, in a broad sense of the
term, which should be followed in pressing ~towards this great
objective. In this central chapter, which is linked with both the
preceding and tollowing parts of the report, we shall discuss the
general lines of such a policy.

‘STATE ‘RESPONSIBILITY

2."The  State should . recognize-its ultimate.responsibility to
provide enough food for all. We enunciate this here as.a broad
principle, the implications of which-emerge from the report as o
whole. In India the problems-of. food supply and nutrition are
fundamental and must at all times be one of the primary concerus
of Central, Provincial and State Governments.- "It is abuadantly
clear that a policy of laissez faire in the matter of food supply and
distribution ean lead nowhere and would probablv end in catas-
trophe. All the resources of Government must be brought to bear
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in order to achieve the end in view. In putting forward the princi-
ple of State responsibility for the feeding of the people we are in
line with the United Nations Conference on Food and Agriculture,
to whose report the Government of India is a signatory.

Recommendation III of the Conference reads as follows:—
That the governments and authorities here represented—
" - (a) Immediately undertake the task. of increasing the food
resources and improving the diets of their people in accordance with
the principles and objectives outlined in the findings of the Confer-

ence, and declare to their respective peoples and to other governments
and authorities here represented their intention of so doing.

Governments in India have within the last 100 years accepted the
duty of preventing widespread death from famine, witness the
Famine Code elaborated in the second half of the nineteenth cen-
tury. The further obligation of takine everv posdible step. not
only to prevent starvation. but to improve nutrition and create a
bealthy and vigorous population, has not yet been fully recognized
and accepted. ‘

In times of emergency, such as the present, the satisfactorv
distribution of available food supplies is an essential task which
must be undertaken by governments. In our earlier report on the
Bengal faminz and in Chapter ITI of Part I of this report we have

" dealt with this question in detail. In such times the surplus food
grown by the producer should, after his needs have been satisfied.
be regarded as the property of the community for which he 1s en.
titled only to a reasonable return. This principle underlies the
procurement operations undertaken during the war by the Provin.
cial and State Governments. In an emergencv, rationing on a wide
srale is also necessary to ensure equitable distribution. The need for
these emergency measures will no doubt disappear as the food situa-
tion improves. but Governments must be readv to put them into
Torce shounld there be any recurrence of a similar situation in the
future. We may express here our faith that such a recurrence will
not take place; it is. in fact; one of our main duties as a Commission
to consider ways and means of making it impossible.

Tar ProbpuctioN cF CEREALS

3. Cereals are the basic food of the people of India and the food
situation which has arisen during the war has emphasized their
importance. The Basic Plan was in the first place concerned only
with cereals. beine extended later tn pulses. As regards two major
‘rereals, wheat and millets, before the war India was self-sufficient
at the prevailing levels of intake. Millets are largelv consumed
‘where  thev are grown and there were no imports or exports. In
‘normal times the annual exportable surplus of wheat was of the
“order of 200000 tons. The supplied of rice grown in the country.
on the other hand. did not meet requirements. and the annual
‘deficit. as indicated by the import fienres. was about 1.750.000
tons. TIndia was thus rormally self-sufficient in wheat but not in
rice, the deficiency of the Jatter being made up previous to 1942..
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by imports from Burma. The most important deficit provinces and
states are deficit in rice. These are: the provinces of Bombay;
Madras, Bengal, the United Provinces and Bihar and the states
of Travancore and Cochin,

The gap caused by the cessation of rice imports has been partially
filled by imports of wheat, but the latter have not been sufficient to
make up for the over-all deﬁmency in cereals, as estimated under
the Basic Plan. The cereal consumption of the rlce-eatmg provinces
bas fallen. Attempts have been made to increase the consumption
of alternative cereals in such areas, but these have achieved only
limited success. Some well-to-do rice-eaters may take wheat as a
partial substitute for rice and a proportion of poor rice-eaters, may
be ready to consume millets if need arises. - But the great bulk of
the rice-eating population cannot turn to wheat as their staple food ;
nor is it practicable that they should. The rice-producing areas in
Bengal, Madras and various other provinces are unfitted to produce
any other cereal besides rice. In general, therefore, rice-eating pro-
vinces must remain rice-eating provinces.

It is difficult to make a quantitative estimate of the future
requirements of rice or indeed of any other food in relation tn
existing supply, since the latter is mnot accurately known, and
allowance must be made for the fact that the intake of a consi-
derable section of the people is below physiological reguirements,
and for the increase in the number of consumers with the growth
of population. According to the available figures total average
annual rice supplies (production in India plus net imports) were
27+4 million tons during the five years ending 1938-39. At the
same level of (-onsumptlon wllowing for an annual increase in
population of 1 per cent, requirements in 1944-45 ‘would bhe
increased by 6 per cent, that is, they become 29 million tons. To
allow for under-consumption on the part of a proportion of rice-
eaters, we may make an arbitrary addition of ore million tons.
nud estimate requirements in 194445 at 30 million tons. During
the next 15 years, assuming that the population continues to
grow at the same rate, and the proporticn of rice-éaters in the
population remains constant, fequiremen’cs will increase hv 15 per
cent, and this means a requirement in 1960 of 345 million tons -
at a satisfactory level of intake. ~ Annmal supplv at that date
must be greater than the average annual production for the five
vears endine 1938-39, 25 - 8 million tons by a third or rather niore
than 8 million tons.

While we are fully aware that this estimate is open to criti-
cism in many respects. the point we wish to emphasize is that
future self-sufficiencv. in rice involves a very substantial increase
in supply. Can this increase be achieved? - The area under rice
has increased during the war. This has been due mainly to twa
factors, first, a decrease in the area under jute and a ‘correspond-
ing increase in the area under rice: secondly, the bringing nf
marginal lands under rice cultivation owing to high prices. The
first factor will cease to operate after the war. The extent to
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which the second will continue to operate will depend upon the
level of rice prices. The area of marginal land, however, is
relatively not very large, and it is unlikely that the contri-
bution of this source to the post-war production will exceed a few
hundred thousands of tons,

4. The irrigation schemes which  the Madras Government
_propose to carry out, will produce an additional 900,000 tons of
rice.! In Sind the comstruction of the twb additional barrages
on the Indus will probably lead to an increase in rice production
of between 400,000 and 500,000 tons. The irrigation schemes
under consideration in Bengal will, if carried out, increase rice
production in the western part of the province but no estimate
can be framed of this increase. The total increase in produc-
tion due to irrigation may be in the region of, say, 1,500,000 tons,
which is, of course, a very rough estimate. It will be several years,
at least ten, before these large irrigation schemes come into opera-
tion. The development of large-scale irrigation schemes, which
depends on the policy and action of governments, is a certain
means of increasing rice production. The possibilities of land
reclamation on a large scale are more difficult to assess, since it
is only recently that they have begun to be explored. They are
to a considerable extent dependent on the success of anti-malarial
measures, Mention may be made of three proposed schemes
which, if successful, would bring considerable areas of land under
cultivation and add to rice production; one of these is in the Terai
tract of the United Provinces and the other two in Madras, in the
Wynaad in the Malabar district and the Araku Valley in the
Vizagapatam district. '

5. It is of the greatest importance that irrigation and land
reclamation schemes should be vigorously pushed forward. But
it is clear that the potential increase in production from these
- sources cannot fully meet future requirements and that strong
emphasis must be placed on increased yields from land already
under cultivation, as the foremost means of meeting these require-
ments. It has been estimated that rice yields can be increased
by 30 per cent, viz., 5 per cent by improved varieti?s, 20 per cex}t
by increased manuring, and 5 per cent by protection from.pesw
and diseases. This has been described as a conservative estimate
and it has been said that 50 per cent increase can be achieved
without difficulty, that is, 10 per cent by improved varieties and
40 per cent by manure. These are theqr?t3cal possibilities. Can
they be translated into practical possibilities?

The conclusion is that the possibility of increasing suppliés
of rice to the extent necessary to-meet future requirements is
largely dependent on a great increase in the supply of fertilizers.

1 It is eostimated that the Godavari Reservoir scheme, which has been
included in the Madras Government's ﬁrgt five Vears plan of po.st-war recon
gtruction, and will .cost Rs. 60 crores, wxl! result in .the m-ocluol.;xon of abont
600,000 tons of rice annually, i.e.. a quantity approximately equivalent to the
pre.war import of Burma rice into South India. .
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It has been remarked that fertilizers may be of little vaiue in
the absence of an adequate water supply, but this point is irrele-
vant in the case of rice lands, for rice can only be grown on land
sufficiently supplied with water. In the chapter on manures we
have pointed out some of the difficulties to be overcome in obtain-
ing a large increase in the wuse of manures. It has been
estimated by Dr. Burns that in order to increase the outturn of
rice by 20 per cent, the following tonnages would be required:—

Manure, Tons. Manure. Tons.
Oil cake . .. 3,052,000 Farm-yard manure or
Bone meal .e .. 3,815,000 compost ‘e .. 30,520,000
Sulphate of ammonia. 763,000 Green manure. -+ 21,800,000

These quantities are very large in relation to present supplies
and illustrate the scale of the effort required to bring about a
substantial increase in rice yields by means of fertilizers.

6. With regard to wheat and millets, the position is meore
favourable than in the case of rice. There was a small exportable
surplus of wheat before the war. Adopting ‘approximately the
same method of calculation as that followed above for rice, we
may assess wheat requirements in 1960 at about 12 million tons
as against the present yield of about 10 million tons annually.
Irrigation is the most important means of 1ncreasmg the produc-
tion of wheat; a well-irrigated wheat field may give double the
yield of an umrrlgated field. Manuring is also important, but
water comes first. Hence it is mainly to the development of
irrigation that we must look to increased supplies of wheat to meet
future requirements.

The area under the two principal millets, jowar and bajra,
has increased considerably during the war as a result of the
decrease in area under cotton, There has been a substantial rise
in the production of bajra (from 2 -6 million tons in 1938-39 to 37
million tons in 1943—44) but that of jowar has remained stationary,
probably because of unfavourable climatic conditions. Presum-
ably the land turned over to jowar and bajra during the war
will again be put under cotton in the post-war period, eo that
the area under these millets will return to its former dimensions.
The pre-war annual production was about 9 million tons, repre-
senting self-sufficiency with ‘the proviso that some millet-eaters
were under-fed. This means a requirement of about "11-25.
million tons in 1960. A similar order of mcrease will be called ’
for in the case of other mlllets, such as ragi. ‘ :

Jowar is grown in areas of relatively “low ramfall Very:
large increases in yield can be obtained by irrigation: dry erop’
vields range from 300 to 700 lbs. per acre, whereas. yields. from
irrigated land ‘may- be as ‘high as-1,200 to 1,500 Ibs.- Generally,
speakmg, however, jowar is grown on areas in which irrigation
is dificult because of climatic conditions and physiographical

1 Chapter IT of Part II.
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qharacteristics,_ and will remain difficult. It is iherefore un-
likely that irrigation will play an important part in increasing
the production of jowar and reliance must mainly be placed on
the development of efficient dry farming methods, which include
contour bunding for the conservation of rainfall. We place
special emphasis on the latter. Manuring can also play an im-
portant part. According to an estimate made by Dr. Burns, an
- increase of the order of 20 per cent is possible by the application
of various dry farming methods including the use of fertilizers.

Bajra is generally speaking grown on soil which is poorer
than that under jowar and which receives a smaller rainfall.
Dr. Burns considers that it should be possible to increase the
average yield of bajra from 320 to 400 lbs. per acre, that is, by
25 per cent by the use of more efficient dry farming methods.

7. We consider that self-sufficiency in cereals, at a satisfac-
tory level of intake, should be one of the cardinal aims of food and
agricultural policy. It is, of course, obvious that requirements
of cereals are related to the supply of non-cereal foods, and that
if the production of the latter is increased the demand for cereals
will | be correspondingly reduced. In putting forward this
objective in regard to cereals, we do not, however, propose that
the producer should be compelled to grow cereals in preference
to other food or mon-food crops except in an emergency, such as
that created by the present war. We do not consider it neczssary
or desirable that an uneconomical diversion of cultivation from
non-cereal crops to cereal crops should be compulsorily effected
for the purpose of achieving self-sufficiency in cereals.

It is clear that so long as the amount of cereals nexded for
consumption exceeds the production within the country, supplies
from abroad will be necessary. How long the need for imports
will persist depends on the progress towards increased yields
" achieved by the various methods we have discussed. We do not
under-estimate the difficulties; in fact we insist, here as often
elsewhere in our report, that an enormous and untiring effor{ is
necessary to attain the end in view. But such an effort can and

must be made.
Price CoNTROL.

8. If agriculture is to develop and the agriculturist to prosper,
the latter must be assured of a satisfactory price for the cereals
he produces. The State must” therefore determine from time to
time the minimum prices of rice and wheat which are fair to the
producer;- and maximum prices fair to the consumer, and ensure
that prevailing prices fall within this range.- This subject is
discussed- in Chapter VI of Part I as .well .as in Chapter IT __of
Part IV.. If the.prices of wheat and rice are controlled at satis-
factory levels, those of other cereals are likely to follow the same
trend.

Students of economics all over the world are generally agreed
that a fair return to the cultivator is one of the foundations, not
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only of agricultural prosperity, but general prosperity also. ‘Fhe
present w011d shortage of food may appear to render any precipi-
wate fall in agricultural prices unlikely for some years to come,
but world recovery wmay be more rapid than 1s generally antici-
pated and iy is impossible to predict the course of evenis. Any
repetiion of the agricultural slump of the thirties would be
disagirous to India and might bring progress to a standsiill. We
ourselves lay strong emphasis on tn1s aspect of food poncy. '

SUPPLEMENTARY AND PROTECTIVE FooDs

9. It is unnecessary to repeat that a diet largely composed of
wheat, rice, millet or any other cereal is an 1ll-balanced diet.
While we have stressed the importance of increasing cereal
productxon it is clear that this will not improve the diet of the
people in respect of quality. In the chapter on nutrition' a
well-balanced diet for an adult male, drawn up by the Nutrition
Advisory Committee, is given; this diet contains 14 oz. of cereals—
that is, rather less than the standard at present adopted in food
administration-—and quantities of mnon-cereal foods greatly in
excess of existing intake. This diet was tramslated into terms of
over-all requirements by the Nutrition Adv1sory Committee and
the results are shown below. Allowance is made for the growth
of population; that is, the requirements as stated are those of 400
million adult males, or a population of 500 millions.

Estsmated annual requirements of f oodsiuffs for human consumph'oﬁ.

. Million tons.

1 Cereals . . .o ce s 67
2 Pulses .. . .o .. . 12
8 Vegetables—

(1) Green leafy .. , .. . .. 16

(ii) Non-leafy including tubexous vege-

) tables .. .. . .. 24

4 Fruits . . v e . 12
6 Sugar and jaggery . .. .o 8
6 Fats (oils and ghee) .e ve .o 8
7 Milk .o .e .e 46
8 Fish and meat e . .. . 9% . .
9 Lkggs . . .. . .. 102,000 million eggs *.

We may add some comments on production targets of this nature.
In the first place, they represent a very remote ideal. The
United Nations Conference on Food and Agriculture recommended
that ‘¢ dietary standards or allowances based upon a scientific
assessment of the amounts and quality of foods, in terms of nutri-
ents, which promote health >’ should be adopted as ‘‘ the ultimate
goa.l of food and nutrition policy,” but at the same time it
recognized that it would be necessary, in the poorer countries of
the world, to set up intermediate objectives more easy of attainment,
which ‘‘ with the continued and expanding application of science
to the development of the world’s food resources, can be gradually
raised in the direction of the ultimate obJectlve 7 We are in
agreement with these views. The chief valie of production

1 Chapter II of Part II.

* Assuming that 30 per cent of the population is vegetarian and would not
partake of these foods.
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targets based on a scientific assessment of nutritional require-
lioaw ab lue ulguebL tevel, 18 that they 1ndicate 11 a general way
the direction in which progress snould take place, and thus
provide gwiding lines for tood and agricultural policy.

10. The production of one kind of food cannot be considered
apart from tdat of other foods. IFor example, to increase the
supply of milk, it is necessary to devote more land to fodder crops
anu pasture, and this may conflict with projects for the greater
production of cereals and pulses. Again, the requirements of the
diiterent foods are influenced by the availability of other foods,
and in planning food production due weight must be given to the
iutensity of the effort, immediate and remote, needed to extend
the production of the various foods. The Nutrition Advisory
Committee comments on this point as follows:—

The fact that cereal requirements, as part of a programme which
calls for the production of other non-cereal foods far in excess of the
present level, are evaluated in this report at 14 oz., makes it essential
to emphasize strongly that 14 oz. of cereals per day are adequate
only if the diet contains the other foods listed in Table II in suthcient
quantity. At present production of the latter is highly insufficient
snd enormous effort will be needed over a period of years to bring it
to a position approaching adequacy. Since the Committee are
informed that it is more immediately feasible to increase the produc-
tion of cereals than that of other foods up to the required standard,
emphasis must be laid on more cereals as part of short-term production
policy. Further, there is a serious shortage of rice in the country
if requirements are assessed in terms of the demand of those who
prefer rice to other cereals.

11. Let us consider the production of supplementary foods in its
practical aspects. Pulses are an important ingredient in Indiaa

- . diets, since they supply protein and other nutrients. There are

considerable dimerences i the level of consumption in differens
parts of India; for example, in rice-eating areas in which pulses
are most needed to supplement the staple cereal, intake tends to
be smaller than in wheat-eating areas. If the present production
of pulses for human consumption is taken to be 7.5 million tens,
the figure put forward by the Nutrition Advisory Committee
represents an increase of 60 per cent as a long-term target. In
our report on Bengal we discussed the position in regard to pulses
and pointed out that at present there is a glut in some provinces
and a shortage in others, and that supply and demand appear to
be uncorrelated. The question of pulse production and supply,
in accordance with the needs and preferences of the diiferent
provinces, requires detailed study, and that of increasing yields
by the introduction of improved varieties, etc., demands the close
attention of agricultural research workers and departments. We
understand that work on pulses is included in the programme
of the Imperial Council of Agricultural Research. Apart from
their nutritive value, pulses have an important part to play in
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maintaining the fertility of the soil by adding to its nitrogdy
content, ‘Lhe whole subject is of very definite importance in
connection with tood policy. )

Brief reference must be made here to soya-bean, the production
and popularization of which in lndia, as a parual soluuon of the
problem of nutrition, have often been strongly advocated. Soya-
vean, an important food in China and Japan, is rich in protion
and fat and 1s a high-ylelding crop. Prepared for consumption
in the same way as tie comion pulses of lndia, it is somewhat
unpalatable, and in China and the Far kast generally it is
usually consumed in the torm of traditional preparations, e.g.,
sauces, made not in households but in special shops. lts palata-
biity can also be improved by various methods of factory pro-
cessing, by which the unpleasant aromatic substances which it
contains are removed. 1t 1s clear that a very considerable effort
would be needed to popularize this unfamiliar food in India.
The Nutrition Advisory Committee have carefully studied the
pros and cons of the question, and, after a series of conjoint
investigations carried out in four different.laboratories, reached
the conclusion that ‘‘ the nutritive value of ‘soya-bean, in com-
parison with that of other common Indian pulses, is not such as to
justify, from the standpoint of human nutrition, the immediate
encouragement of the production and consumption of soya-bean
on a wide scale in India.” '

Soya-bean is, of course, a crop of considerable industrial
importance. It is a rich source of oil, which has many industrial
uses, and it also provides raw material for the manufacture of
plastics which are basic to many branches of modern industry.
In the United States soya-bean is widely cultivated as an indus-
trial crop. With the growth of indusiry in India its cultivation
for industrial purposes may be called for. Soya-bean flour
suitably processed in factories, produced, as in the United States
of America, as a by-product of the development of soya-bean culti-
vation for industrial uses, may be more acceptable and of higher
nutritive value than the untreated pulse. Soya-bean is a
leguminous crop of value as fodder and in the rotation of crops,
and the part it could play for these purposes in Indian agriculture
is worthy of investigation. With regard, however, to its use as a
substitute for common Indian pulses, cultivated, prepared, and
consumed in the same manner as such pulses, we are in agreement
with the findings of the Nutrition Advisory Committee.

12. Vegetables and fruits are discussed at length in a later
chapter.,! A large increase in the supply of these foods is needed
and is perfectly feasible. We have emphasized the need for
greater production of vegetables, particularly green leafy vege-
tables, for local consumption. We also consider later’a group
of non-cereal foods, potatoes, sweet potatoes, tapioca, and plan-
tains, which have the characteristic of giving a higher calorie

1 Chapter X of Part III, $ Chapter IX of Part I1I.
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yield per unit area than cereals and pulses. These foods are
deficlent- in protein and if they are takeu us the main ingredient
in the diev protein intake 1s seriousiy reduced. Lt 13 -uo0t, of
course, the custom in India to take potatoes, sweet potatoes, aund
plant.aius as a staple article of diet, wough in cervain areas at
certailn seasons sweet potatoes are widely consumed. "I'ne conclu-
sion is that, provided supplies of protein frow pulses and fish can
_be simultaneously increased, an increase in the production of these
foods has much ‘to recommend it from the standpoint of food and
agricultural policy, with particular reference to ecouomy in the
us: of land. It would reduce the demand for cereals and release
land for the production of other foods. As regards tapioca, the
position is more doubtful; this root, which is highly deficient in
protein, tends to be eaten as a staple rather than as a supple-
mentary food, replacing rice to an extent which is nutritionally
undesirable. This- question is considered in more detail in

Chapter IX of Part IIIL.

13. Intake of futs and oils is at present too low, and an
increase of the vrder of 200 to 25U per cent has been recommended
on nutritional grounds. In ost parts of India the culef source
of fat in the diet is vegetable oil; milk fat (yhee) is consumed by
the poorer classes to some extent in certain provinces in Northeru
India, but elsewhere its consumption on the part of these classes
is in general megligible. One part of vegetable oil is equivalent,
in calorie value, to about 21 parts of cereal, so that an increused
supply of vegetable oils would have an appreciable effect on cercal
requirements. We have pointed out elsewhere the advantages o1
developing the oil-crushing industry, thereby obtaining more oil-
cake for cattle food and manure. An increased production of oil-
seeds, and their processing in India, would result in greater
supplies of oil for human consumption, both in the form of the
oil itself, and as hydrogenated oil or waraspati. While vanaspats

" or ¢ vegetable ghee ’ is in certain respects inferior to animal ghee
in nutritive value, supplies of the latter are grossly deficient, and
we feel that the present policy of the Government of India of
encouraging the vanaspati industry is justified. It must be added
that in recommending the increased production and consumption
of vegetable oil we are assuming that an all-round improvement
in the diet in other respects will take place simultaneously. There
are some scientific grounds for supposing that if the fat content
of a poor cercal diet is raised without other improvement in the
diet the result may be unsatisfactory from the standpoint of
nutrition. We recommend that this question should receive the
careful consideration of nutrition research workers.

14. Sugar, either refined or unrefined in the form of gur or
jaggery, is a food of importance in India, the production of which
has been greatly extended within recent years. While it is a
carbohydrate food, containing mo protein or vitamins, it supplies
calories, and since there is much under-nutrition calories are
peeded. Gur or jaggery contains some mineral matter of
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nutritive value which is absent from refined sugar. 'Lhe present
per capita 1ntake of sugar in all forms in india 1s much lower than
peace-ume Intake 1n most western countries; and we believe that
us proauction and consumptiion can with advantage be consider-
ably increased. NSugar 1s, however, in no sense a ‘ protective ’
tood, and 1n formutaung agricultural policy the greater nutritive
value ot various other toods must be borne in mind.,

15. 'the animal toods, milk, meat, fish,-and eggs, are promi-
nent in the group of * protective ’ foods. MKxperiments have snowu
that milk is the best of all supplements to cereal diets; and the
improvement in the health ana development of lndian children
which results irom the regular intake ot 8 to 12 oz. of milk dauly,
bas been repeatedly demonstrated. We are fully aware oi” these
facts, as weil as or the importance of cattle in farm economy, -and
of the advantages ot * muxed farming'’' whereby milch- eattle
contribute manure ‘aud add to the terulity of the soil. But look-
ing at the problem realistically, we cannot visualize ‘any
unmediate possibility of increasing the production of miik to suca
an extent that it can become a regular article of:diet consumed
in adequate quantities by the poorer classes in the greater part of
India; very reluctantly we conclude that the ideal set by nutrition
experts—half a pound of milk or more daily for every child in
the country—is not a practicable objective attainable within the
next few decades. Kvery effort must, however, be made to
increase supplies of milk produets, and we regard this as a most
important aspect of food policy. The more milk the better, even
if all cannot be adequately supplied. Possibilities of developing
production vary in different parts of the country and while efforts
to increase supplies should be made everywhere, there are unques-
tionably certain areas, e.g., " Bengal, Bihar, Orissa, Cochin,
Travancore, and parts of Madras, which for a number of reasons
are less suited for such developmént than others. In such areas
there are other means of improving the diet to which special
attention must be given in planning food policy. I

Imports of dried separated milk can to some small extent make
up for deficient supplies' within the country. We consider that
the import of this valuable and relatively cheap protective food,
for distribution to children in schools, etc., is fully justified, The
manufacture of dried and condensed milk in the limited areas in
which the dairy industry is well-developed is also to be recoms
mended ; such milk could supplement supplies in areas in which

milk is scarce.

16. The consumption of meat in India, as in most sub-tropical
and tropical countries, is low. We do not think it possible for
India to become a meat-eating country, in the sense that Northern
Europe and America are meat-eating countries, and feel that,
while some increase in supply is desirable, meat cannot be given
a prominent position in' the production .programme. The same
applies to eggs, an expensive article of diet beyond the means of
the poor in most parts of the world. Poultry farming on a
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commercial scale should be vigorously developed in the neigh-
bourhood of urban centres, and the production of eggs both tor
marketing and immediate consumption, us a subsiutary village
occupation, must be included in the programme of rural develop-
ment. But the habitual consumption or eggs on the part of tne
poor in urban and rural areas must be regarded as a remote objec-
tve and other methods of improving the diet of the population
are more immediately feasible. \e have emphasized strongly
in Chapter XI of Part ILI that the supply of fisn can and should
be greatly increased and have pointed out that ‘ the development
of sea, estuarine and inland fisheries is one of the most promising
means of improving the diet of the people.” Iish is not equivalent
to milk in nutritive value, but has some of the useful dietary
properties of the former, i.e., it is a good source of protein. In
many parts of the country fish should become the main protective
food of animal origin in the diet of the masses. '

. 17. The food production policy which we suggest can be
summed up as follows: Self-sufficiency in cereals, the basic food
of the country, should be a main objective. To balance cereals, it
is essential to increase the production of pulses, fish, vegetable
oils, vegetables and fruits. Certain highly productive foods, not-
ably potatoes, sweet potatoes, and plantains, should bé grown in
greater quantities to relieve pressure on land and add to the total
supply of calories. Supplies of milk and eggs should be increased
as _tar as possible. If these objectives can he achieved, the
national diet will be a reasonably satisfactory diet, compatible
with much higher levels of health and physical development than
those at present existing, even if milk, eggs and meat enter
sparingly into the diet of the bulk of the population in many parts
of the country. It may be added that we have attempted here to
define only the broad lines of food production policy. The
approach must differ in some respects in different provinces and
be modified to some extent in accordance with experience and
achievement. The basic principle is the development and adjust-
ment of agricultural production to'meet nutritional requirements.

IMPROVING THE DIET OF CERTAIN GROUPS IN THE POPULATION

. 18. We have considered this question in Chapter XII of
Part IIT in which stress is laid on the development of schemes for
providing a midday meal to children in schools. Other groups
whose diet requires special attention are infants, pre-school chil-
dren and expectant and nursing mothers. Special measures to
safeguard the nutrition of ‘ vulnerable ’ groups were recom-
mended by the United Nations Conference on Food and Agri-
tulture. 'We endorse this recommendation and regard such
measures as an important part of State food and nutrition policy.
In Chapter XII of Part IIT we have also discussed other matters
which have a bearing on such policy, including the encourage-
ment of nutrition research, the organization of practical nutrition
work, the education of the public about diet, the milling of cereals,
food industry, vitamin pills and concentrates, food yeast, and
food standards and food control. :
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THE REORGANIZATION OF AGRICULTURE

19. The discovery of improved farming methods is of little
value unless the cultivator can make use of them. The production
programme which we have outlined depends for its execution on
the labours of millions of cultivators, large and small, and unless
they can benefit from the resources made available by science,
progres¢ will be impossible. Accordingly, we have devoted consi-
derable attention to questions of land tenure, rent, co-operation,
and agricultural economy generally. The investigation of such
problems, and their solution where they stand in the way of
increased food production, is a vital aspect of food policy.

Tae DEVELOPMENT OF INDUSTRY

20. Improvement in diet and a rise in the standard of hvmg
are very nearly equlvalent objectives. In order to increase agri-
cultural production and improve the national diet, simultaneoud
industrial development to augment the total wealth of the country
is essential. The growth of industry will itself help to solve some
of the most thorny problems of village economy, such as excessive
population pressure on land, rural unemployment etc. There can
be no question that India possesses great potentialities for indus-
trial development which have as yet been opened up only to a
small extent. Just as Governments should recognize their res-
ponsibility to provide food for all, so also they should recognize
the responsibility of developing economic Tesources to the fullest
extent. Signg of a new attitude towards this matter are visible
in the post-war reconstruction plans put forward by the Central

and Provincial Governments.
(X

21. For convenience we repeat below the main lines of our
proposed food policy:—
(i) Government responsibility for increasing food resources
and improving the diet of the people.

(ii) Self-sufficiency in cereals.

(iii) Control of the price of cereals to ensure a reasonable
return to the cultivator.

(iv) Increaged produétlon of certain protective and supple-
mentary foods.

(v) The reorganization of agriculture.

(vi) The development of industry.
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PART IIT
‘Tmprovement of Food Production and Nutrition
CHAPTER I.—IRRIGATION

Among the measures that may be adopted for increasing the area
under cultivation and the yield of crops on land already under
cultivation, the first place must be assigned to works for the supply
and conservation of water. 'We quote the following from the report
of the Irrigation Commission of 1901-03;—

~ Where, however, the annual rainfall is below 10 or 12 inches,
cultivation becomes practically impossible without irrigation. On
the other hand, in Eastern Bengal, and Assam and the narrow strip’
between the Western Ghats and the Arabian Sea, the rainfall, whick
exceeds 70 inches has always been so abundant that the chance of
its serious failure may be regarded as extremely remote. Between
these areas, in which the crops are thus rendered safe by exclusive
reliance on irrigation or by an assured and abundant rainfall, lies a
vast tract® of nearly a million square miles of which, in the absence
of irrigation,” no portion can be deemed absolutely secure against
the uncertainties of the season and the scourge of famine. .

Although the area under irrigation has expanded greatly since
the Irrigation Commission reported there are still numerous tracts
in' British. India and the Indian States in which the agricul-
turists’ greatest need is an assured water supply, and in which
water is the most potent agent for increasing the yield of crops.
Many local and other condltlons however, impose limitations on
the extension of irrigation and there are vast areas, particularly
in peninsular India, “which must of necessity continue to depend
upon rainfall. But the existence of these limitations makes it
all the more incumbent to utilize to the utmost all guch means as
exist for the extension of irrigation and the conservation of rain
water. b

AREA UNDER IRRIGATION

\/2 The following table gives figures showing the average acre-
age under irrigation in British India from Government worka
durmg the qumquennla ending 1921—2 and 1941-42: —

Average area Average area . . T
- - "under irrigation under 1rr1ga,txon (In thousimds) :
Province: - durmg the quin- durmg the guin- - Increase (4-) .
- .quennium ending  quennium ending . Decrease.(—)..
» 1921-22, : 1941-42. L.
. e ... s » _4. .« . - . . Aos. ‘ - ... . . .'- ACS. i . - - . Aos_
Bengal Ao o108 C 204 95
Bihar -.. . cee T L 67200 ... 1700. . 28
Bombay- Cewt e o S8BT 404 113 -
Ceut,ra.l Provmﬂes ‘and . e o
Berar .. = .. e - 310 458 148
Madras .. . .- 6,945 7,464 519

1The tract lies partly in British Tndia and partly in Indian States.
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Average area
uader irrigation

Averago area

under irrigation (In thousands)

Province. during the quin- during the quin- Increase ( + )
quennium enling quennium ending Decrease (—).
1921-22., 1941-42.
Acs. Acs. Acs,
North-west Frontier :

Province .e . 360 492 + 132
Orissa .. .. . 681 645 — 36
Punjab .. o .o 9,719 127533 + 2,834
Sind Cee . 3,161 5,010 +1,849
Umted Provmoes . 3,293 5,418 + 2,125

25,631 33,438 +7,807

Note.~The area sown twice & year under irrigation is counted twice,

1\ t will be noticed that of the total increase of 7.8 million acres
under™ irrigation, 6.8 millions lie in the three provinces of the
PunJab Sind and the United Provinces; that the increase in the
provinces of - Bombay, Bihar, Central Provinces-and Berar and
the North-West Frontier Province is small; and finally, that the
irrigated area in Orissa has contracted slightly.

\/3 The table below gives figures showing the aferage acreage
under irrigation in British India from works belonging to and

maintained by - private persong during the quinquennia ending
1921-22 and 1941-42:—

Average aroa

Average area
under irrigation

onder irrigation”  (In thousands)

-. Province. during the quin- during the quin- Increase (+)
quennium ending quennium ending Decreasse (—).
1921-22. 1941-42, )
AoCs. " ACE. ACS.
Bengal . .. - 1,125 1,028 “ 97
Bihar .. el eas 4,084 4,332 + 268
Bombay . .. 712 773 4+ 61
. Central Provincs - and

: Berar. . i ee 709 . 933 + 224
Madras C .. .. Not available. - 1,700 .. :
North-west Frontier ’

Province . 601 588 — 13

Orissa .. Not available. 850
Punjab 4,191 5,257 +1,066
Sind .. Not available.
Umted Provmces ; 8,202 8,015 — 187

The ﬁwures for the provmces of Bengal and Bihar are not accurate
and 1t is not certain that there has been an increase in the irrigated
area in Bibar. The Government of Bihar have informed us that
the- ﬁgures include large areas in Whlch the irrigation systems
have been out of order for many years. -~ There has been a consi-
derable increase in the area 1rr10ated in the Central Provinces and
Berar and the Punjab. This is due to an increase in the number
of private wells. Although the figures are not accurate they
afford. clear indication: of the 1mportant part which irrigatjon from
puvate sources plays- in providing water for purposes of cultlva-
tion.-

! Figure is for the year 1942-43.
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ExtENsIoN oF IRRIG¥TION WORKS BELONGING TO Govnnmvr

<~ 4/In our questionnaire we asked the provmces to supply us’
with information about the possibilities of increasing the area’
irrigated by works belonging to Government.. In the Punjab’
although the area under irrigation from Government works has’
steadily increased from 2-3 million acres in 183788 to an average
of 12-5 million acre¢ during the five years ending 1941-42, theA
possibilities of further expansion are not exhausted] The PunJab
Government have told us that it is proposed to carry out the fol-
lowing projects during the post-war perxod-—— :

Anticipated

additional area

to be brought

Name of project, under irrigation

(acresin
: . thousands).
(1) The Khizar Branch! of the Thal project . .e 495 (gross).
(2) The Rasul Hydel Tubewell proiect .. . 700 (annual),
(3) The Kishau Dam project (mcludmg a bydro-electm. ]
project) .. . . . 334 "
(4) The Gurgaon projeot 122 »»
(5) The Giri Dam project (mcludmg a hydro eleotrxo <
project) .. 200 »
(6) The Bist Doab Cana.l proJect . 180 s
(7) The Bhakra Dam project (moludmg a hydro electno. )
project) .. . 0o .. 1,600 (gross). -
3, 631 )

The Madras Government propose to take up 19 projects of Whlch:
the largest are the Godavari, the Tungabhadfa, and .the Lower:
Bhavani reservoirs and the Gandikota project.. The. additional..
area expected to be brought upder irrigation by these schemes is
about 2.5 million acres.} Thée Madras “Government attach great
importance to the Goddvari reservoir which is expected to 1rr1ga,te
1:5 million acres and - produce- extra foodgrains amounting to
600,000 tons of rice. CTn Sind it is proposed to construct two new
barrages over the river Indus, one in Upper and the other-in’
Lower Sind. The increase in the irrigated area is estimated at
2.5 million acres and it is anticipated that the.schemes will be in’
operation  within ten years) - ‘
The Government of Bengal propose to prepare several major
irrigation projects, namely, the More project, the Howrah-Hooghly
ﬁmhlno and irrigation scheme, the Darkeswar Reservoir project:
and others. We' oather however that little progress has -been.
made in the drawmrr up of: these schemes. - The Government of
Bombay have included, in their postwar:plan, irrigation schemes.
roughly estimated to cost-Rs: 14 orores, and. 11 schemes, mamlv-l
for the construction of storage- dams, - -have - been selected. . for
detailed investigation. The Government of the United Provinces
have informed us that a mumber of postwar development schemes
are under investigation, including comblned storage and power
generation. s‘chemeb .state tu'bewells, rivér. pumping schemes, and
extensions to e‘IlStlnﬂ‘ ‘canals. 'We_ gather, however, that these
schemes, with the exceptlon of a further series of 200 tube-wells,,

! This project is already under construction.
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are still in the early stages of investigation. It should be ex-
plained that these schemey are in addition to those being carried
out under the Grow More Food ‘Campaign, viz,, the construction
of 1,000 miles of new channels and 400 tube-wells for the irri-
gation of an additional area of 579,000 acres. -

The Government of Bihar have in hand a number of small
-schemes, including tube-well and river-pumping projects, but
no large scheme is at present contemplated. In the Central
Provinces and Berar, Orista ‘and the North-West Frontier
Province the programmes do not include any schemé of large
dimensions, but experimental schemes for pumping from rivers
and the construction of tube-wells are being carried out in the
latter/ province which may open the way to larger developments.

- From the short review we have given in the previous para-
graph of the possibilites of increasing the area irrigated by works
belonging to Government,[it- would appear that there is still scope
for the construction of works es1g~n£a~$“uﬁ1ﬁ?_ihg_‘surfa~c§;ﬁg%
of water for the purpose of_irrigation. We cannot express any
opinion 6n the technical aspects of these schemes; that is a matter
for the technical advisers of the Governments concerned; but we
trust that work on them will be commenced at the earliest possible
date. They are all important.] For instance, the Bhakra Dam
Project and to a lesser extent The Kishau Dam Project will bring
relief to a large area in the districts of Hissar, Rohtak and Gur-
gaon in the Punjab and in the adjoining States of Bikaner and
Patiala which are at present very liable to famine. (Further the
hydro-electric ‘works, to_be associated with these storage projects,
will enable large scale pumping to be doné” from tube-wells for
the reclamation of water-logged areas and the supply of wafer
for irrigation. Similarly the Tungabhadra, the Lower Bhavaui
and the Gandikota projects in Madras will provide irrigation to
“an, area. which suffers frequently from scarcity or famine, and the
Godavari reservoir will very materially increase the production of
rice. . 'We attach great importance to the flushing and irrigation
schemes which the Bengal Government propose to prepare for the
improvement of large areas in West and Central Bengal. These
areas no longer receive the fertilizing silt from. the large rivers
which formerlv flowed through them. and in consequence the ferti-
lity of the soil is deteriorating. Malaria is also becoming more
prevalent. The carrying out therefore of irrigation and flushing
schemes in these areas is a matter of great urgency. We also
aftach importance to the schemes proposed by the Government
of Bombay, for there are many traets in that province which are
uféei}{lil_ih_ need’ 6f_ protection against f_aminej.l

Fivaxcrar CRITERIA -

_6."At. the present timé, before a major irrigation work is
undertaken, its financial soundness is. assessed. by estimating the
net annual revenue directly attributable to the work in question,
i, the gross receipts from water rates, land revenue, interest
on capital receipts from the sale of crown lands, etc., less working
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expenses. A work is not undertaken unless the estimated net
annual revenue i¢ sufficient, at the end of the period prescribed
for development, to cover the annual loan charges. In the case
of irrigation works which afford protection against scarcity or
famine—many works are of this type—account is also taken, or
should be taken  of the saving in relief expenditure, whether the
latter takes the form of direct relief o persons in distres¢ or
revenue remissions granted on the partial or total failure of crops.

It is now more difficult to find schemes which are calculated to
yield, on the present basis of computation, an adequate financial
eturn than it was when large scale irrigation works were first
initiated. 'We feel that some change in the existing attitude of
governments towards the financial aspects of irrigation is neces-
sary, for otherwise they may be reluctant to take up schemes which
are necessary to increase agriculfﬁm‘prbduction. In the first
place, under the present system allowance is not made for addi-
tional revenue indirectly accruing to government as a result of.
the increase in wealth of the populatlon concerned; e.g., by
increased receipts from sales taxes, stamps and'income-tax (includ--
ing agricultural income-tax). No doubt it is difficult to assess
such revenue accurately, though the receipts in areas which have
been successfully brought under irrigation may be of guidance.

We are of the opmmn however, that indirect revenue of this
nature should be given due weight when 1rr1gatlon lchemes are
under contemplation. :

In the second place, the improvement of the Well-bemg' and’
standard of living of the population are the direct concern ' of
governments. Successful irrigation scheme¢ promote these ends.
which cannot be sétisfactorily réduced to terms of hard cash and
increase in revenue. In view, however, of their 1mportance, there
is, in our opinion, nothing intrinsically unsound in the propo-
sitions that general revenues should contribute toward¢ the loan
charges of irrigation schemes, and that well-considered schemes-
may be undertaken even When in their financial aspects, they do
not fully conform with the criteria hitherto adopted.

TuseEweLLs AND River Pomping ProsEcTs -
7. The Ganges Valley Tubewell Irrigation Scheme in ‘the United

Provinces marked a new development in irrigation practice in
India. TUnder that scheme which now compnses about 1,700 tube-
wells, of which 1,300 were installed during the three years 1935-37,
some 700,000 acres are irrigated in years of average rainfalll < A
feature of the scheme is that water is sold to the cultlvator on a
volumetric basis enabling him to co-ordinate his requirements for
tubewell wafer with, tHe ‘rainfall. According to Sir mlllam
Sfampe, who wag responsible for the executu‘)n of thls scheme and
who is now Irrigation. Adviser with the Government of Tndia for
Grow More Food pro1ects four conditions are in ceneral essenﬂlal
for the success of a tuhewell irrigation scheme; ]Flreflvﬁhe flow
of water In the subsoil ‘must be adequate to meet the surface
démands, thug ensuring a stable water table |secondly| the depth
of this water table below the ground level must not ordinarily
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exceed about 50 feet ‘thlrdly,\the irrigation demand must prevail
over a wide tract for an average period of not less than 3,000 hours
in a year, and Egurthly, electric power must be available over
the tract in question™at™a rate not exceeding half an anna per
unit. | Exper\ ments and investigations are now being madé in
different parts\of India with the object of deciding whether other
areag exist where conditions are favourable for tube well projects.’

We have also been informed that experience in river pumping
in the United Provinces has shown that water can be economi-
cally lifted from deep-set rivers on to high ground commanding
lower areas by means of canals, ‘provided first, the Iift does not,
as in the case of tubewelld, exceed 50 feet, secondly that power
“is"available at a rate not exceeding half an anna per unit, and
thirdly that the cost of the river control works is not heavy
Several projects of this nature are in operation in the United Pro-
vinces and experimental stations are now being erected in different
parts of India. If these experiments are successful, it will he
pogsible to bring under irrigation areas which cannot be served
by grawtv canals. The more extensive use of these forms of irri-
gation is clearly linked with the development of hydro-electrlc-'
cum-thermal grid schemes; a matter to which we refer in greater

detail in a later paraqraph

Private IRRIGATION WORKS, WELLS AND TANES

We have referred to the important part which irrigation
from private sources plays in providing water for purposes of
agriculture. Indeed wé regard the development of irrigation from
private works as at least equal in importance to that of irrigation
from works constructed by Government. If India’s production
of agricultural produce is not only to keep pace with but overtake
the growth of population it will not suffice to extend irrigation
through "projects constructed by Government; private 1rrwat10n
' Works ‘must also be greatly expanded

. Wells are the most lmportant among private irrigation
wér The following table shows the number of wells in actual
use and the area irrigated by them in 1938-39:—

1 T'rzenmal Remiew of Irrigation in India, 1536-1939.
Number of Total area irri-.

“Province.- o .wells in actual . gated by wells in

‘ . use in 1938-39. 1938-39 (acres).
Madras .. .. .. e 845,000 - - 1,388,000
Bombay . : . e - - 290.000 768,000
Bengal .. e T ee .. - Nil Nil
Umfed Provmces e T e 1,135,000 5,554,000
Punjab .. e T 340,000 ‘4,749,000 -
Bihar " .. : e e Not available 473,000..
_Central Provmoes and Berar 1 s .-.129,000 134,000
"North West Frontxer Provmoe . 14“ 000 _ 8L,000
Orissa .. .- S Covr ot 200 s 200 -
8ind . o e o e T 19000 Lo 40,000

' 2,572.200 7 713,187,200

t The number of irrigation wells in the Centra.l Provmoes and Berar in
194142 is given as 170,000, . .
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The area irrigated from wells has increased considerably since tho
Keport of the Hoyal Commission on Agriculture in 19238, - the
increase being of the order of 1-75 million acres. The major part
of this increase has taken place in the United Provinces and in
the Punjab.

e

The Indian Irrigation Commission of 190103 observed in
regald o 1rgation irom wells as follows ; —

~166. It has been shown that well-irrigation varies in extent to

an extraordinary degree in the different provinces and that the “varia-

tion is presumably due to immutable aitferences of physical condi-

tions. At is, however, certan that there is no singie province. in
waolch tius rorin of irmgation might not be very largeiy exiended with
advaneage. Iuven in the Punjav and Lnited Provinces in wiuch the
largest ureas ave irrigated, there are tracts very pooriy equipped
relation to their capacities. In some districts abundantly equipped,

weus are so essential to successtul cultivation, and to the mawnten-

ance of a dense population, that endeavowrs to multiply them should
be maintained and sustained -until the very maximum numbers have -
been reached which can profitably be empioyéd. ‘There are also
tracts in which water lies so close to the surface that canal irrigation
may be not only unnecessary but actually harmful, but in which,

uevertheless, wrigation of some kind is urgently reqmred in order
e get Iwl production in ordinary years and to save the crops in
times ot arought. ror such tracts wells are & necessity. In other

tracts . . . wells are of immense service in supplementing
deficiencies in supply. In all such places the construction of welis
should be liberally encouraged.

167. In Central and Southern India wells are relatively few and
the areas.which can be protected*by each well are small. .The need
for them is also urgent, not only for the increase of production and
the support of a dense population but because they supply the only
apparent means of protection against severe and' frequently recurring
drought in vast tracts, into whbich except at prohibitive expense, it
is physically impossible to take canals, or if taken, to assure them
a supply ot water when it is most needed/.

T We feel we need ofter no apology for quoting at length from
the report of the Irrigation Commission. Wells are a most impor-
tant source of irrigation and if the area under irrigation is {o
expand to the fullest extent, a large increase in the numbers of
private wells is imperative.

Mhere are several ways in which the State may encourage
the development of private wells. We would first refer to the need
for further research into sub-soil water supplies. 1ln some areas,
knowledge of the nature of the sub-strata and the sub-soil water
are reasonably complete and in these areas Government are in-a
position to advise as regards the probability of finding water. ln
other areas, however, information is incomplete and Government
are not able to offer udvice about the sinking of wells. It is in
these areas that further investigations are required. We attach
great importance to the collection of full information as regards
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- subsoil water supplies and we note that this is a matter which
~will be examinea by the newly constituted Central Waterways,
lLimigation and Navigation Cominission in consultation with Fro-
vincial Governments, ‘L'ne second point to which we would draw
attenvion 1s ihe need in tnose areas, 1n which uovernment, 1n view
‘0-1 the datg avallable, are 1n a position to advise as regards the
sinking o1 wells, oi a special stait to which the villager who wishes
to consiruct a well (or indeed any work for the beiter utilization
ot water) can turn to for technical advice and assistance. As the
Koyal Uommission on Agricuiture pointed out, the members of
this staff should 1ot walt to be consulted by the landholder; they
should go 10 him.) ’Hxﬁ-iuty‘ shouid be to get 1nto toucn with the
Vviilgger 1n the Village,\discuss witn him problems arising out of
his water-supply, auvise lum as regards the improvement o an old
weil or.the construction of'a new one, give him an idea of the cost
of the work, and tell him how he should proceed in order to obtain
financial help from Governlent. Such a staff may not be so
necessary where the sinking of wells presents little datficulty, but
we feel that in many areas the number _of wells will not increase
unless a special staft of this character 1s employed. ™ 1t shouid also
be possible to employ this staff on making enqguiries into appli-
cations under the ‘Land Improvement Loans Act, advising on the
payment of instalments and supervising the expenditure of the
logns when they have been sanctioned. T B
. Another method by which we consider that well irrigation can
be encouraged is the employment of more efficient means for lift-
ing water, especially in tracts having a deep water table. Under”
present conditions animal power is generally the sole means of
lifting water. Not only is the amount of water that can be lifted
thus unduly restricted, but a heavy load is imposed on the cattle
power available in the village. If first, meang could be devised
for increasing the yield of open wells by tapping additional strata,
either by tubes or_headings, and, secondly, suitable mechanical
devices could be organized to operats persian wheels or other ™
forms of mechanical lift by power, not only could bullock power
be conserved for other agricultural purposes, but th_e protective
range of open wells could often be substantially increased. We
are of opinion that an intensive study of such methods shoulg be
carried out by Government, with 5 view to their application in
tracts where the water table is deep, and where widespread electric
power is likely to become available under the various hydro- and
thermal-electric grig schemes now being projected in many parts
of India.

\“11. The construction of a well involves considerable capital oute
lay and we see little chance of an appreciable acceleration in the
rate of construction of wells, unless funds in the way of loans and

rants are provided by Governmenf., The Irrigation Commission
of 1901-03 expresded the opinion that the chief way in which
Government can assist in extending well irrigation, is by liberal
advances (takavi loans) under the Land Improvement Loans Act

(XIX of 1883). We take the same view and we note that this
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method has been adopted in the Grow More F oo&/campaign. An
alter;xmrocedure _would be for advances to  be made by Land
M?}:Ei‘gg» __Banks. Indeed this “method would possess certain
advantages over that ot granting loans under the Land Improve-
ment Loans Act. Land nortgage Banks, however, have not made
much progress and their number is very small, being about 200 in
British lndia with a membership of approximately 100,000, In
these circumstances loans by Land Mortgage Banks cannot take
the place of advances under the Land lmprovement Loans Aci.
Under the Grow More Food campaign large sums have been made
available for takavi advances, and in view of the imperative need
for a large extension of well-irrigation we are of opinion that
this policy should be continued as a long-term measures

A feature of the schemes initiated under the Grow More Food
campaign has been the sanction, in addition to takavi advances,
of grants-in-aid equal to one-fifth (one-fourth in one province)
of the cost of the work subject to a maximum_ Z The question is:
should this system of grants-in-aid be continued -as a long-term
measure? As regards precarious tracts we think it should and
such a policy would be in accordance with the recommendation
of the lrrigation Commission. In regard to other areas we sug-
gest that the position should be reviewed, after experience has
been gained of the working of the schemes now in operation under
the Grow More Iood campaign, and a decision taken in the light
of that experience whether in these areas this special stimulus is
necessary.

We understand that grants-in-aid, under the Grow More Food
schemes, are given in all cases irrespective of the financial
resources of the grantees. A plan of a grant-in-aid for every well
has the merit of simplicity and it avoids the difficulty of deter-
mining the resources of the grantee, But as against these advan-
tages it involves the payment of grants to persons of ample means
who would construct wells without Government aid. Funds for
grants-in-aid are not and will not be unlimited and we would
prefer that a simple means test should be applied with the object
of eliminating persons of sufficient means from this concession.

It is particularly important that the rate of interest charged
on loans should be kept as low as possible. We think that the
loans should not be a source of profit to the State and that the
surcharge, over and above the rate of interest payable by the
State on its borrowings, should be reduced to an amount sufficient
merely to cover the risks taken. We do not favour interest-free

loans or a rate of interest lower than that fixed in the manner we
have suggested.

12. Tanks in many parts of India form an important source of
irrigation and we believe there is considerable scope for extending
works of this character. What we have said about wells applies
in large measure to tanks. The special staff we have suggested for
well-irrigation would be able to advise and assist the landholder
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in improving and constructing tanks, and takavi advances and
grants-in-aia should be avallable for ihe purpose of stimulating
the 1mprovement and construction ot tanks as well as of wells,

/‘vvumwuemu AN LuR1GALED AREAS AND KREPAIR oF PRIVAIE
IRRIGATION WORKS

. 18, 'There are two matters to which our attention has been
drawn by the replies to our questionnaire, Lhey are these, First,
waterlogging in the irrigated areas of the Punjab, and secondly,
the state ot disrepair of private irrigation works in the permanentiy
settled ‘areas o1 Bengal, Bihar, and Madras. Waterlogging n
the irrigated areas of the Punjab has become a very serious matter.
1t is du€ to the rise of the water table and the harmtul effects of
this rise appear in iwo forms. Iirst, the saturation of the soil,
locally known as sem, or, in the worst atfected areas, the appearance
of waier on the surface and the formation of jheels; ana secondiy,
the concentration of salts in the upper layers of the soil, locally
known as thur, The seriousness of the situation may be judged
trom the fact that whereas in 1932 the aréas seriously atfected by,
sem and thur were 26,000 and 300,000 acres respectively, they now
amount to 34,000 and 14 million acres. In addition, there are
large areas which are affected to a less extent. We have been
informed that tube-well pumping, coupled with adequate surface
drainage of storm water, seems to be the most promising method of
controiling the level of the water table, and that the Punjab
Government havé under consideration a large scheme of tubewell
development along the perennial channels ot the Chaj and Rechna
Doabs. It is hoped that with the completion of this scheme there
will be considerable improvement in the waterlogging situation.
We understand, too, that the possibility is being examined of
expanding -irrigation on the canal systems affected, by utilizing
the subsoil water pumped from the tubewells to be installed
- under this scheme. 1If is estimated that an additional 700,000
acres could thereby be irrigated. 'The problem of waterlogging
is certainly one of the most serious which faces irrigation engineers
in the Punjab. We trust that it will not become such an evil in
the large irrigated areas of Sind.

The problem of restoring private irrigation systems to a state
of repair in the provinces of Bengal, Bihar and Madras is one
which presents great difficulty. In the southern districts of Bibar
private irrigation systems have fallen into disrepair and have
become almost useless. In the western districts of Bengal the posi-
tion is the same. The Bengal Government have told us that there
are great possibilities in the district of Bankura for an increase in
the acreage under rabi crops, such as _sugarcane, wheat, barley
and winter vegetables, if the canals belonging to zamindars are
improved ; that the acreage under crops may also be increased in
the district of Burdwan 1f the derelict tanks and other sources of
irrigation belonging to zamindars are kept in repair; and that if
derelict tanks in the district of Birbhum are excavated they would
command 800 square miles or two-thirds of the net eropped area.
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The Madras Government have also informed wug that in many

estaies, goverued by the Madras lustates Land Act or 1903, Tigas

tion works are in a bad state of repair, with the result inav a
considerable extent of land 1s either leit waste or fails to yield the

maximum return., In Bengal, legislation (the Bengal ‘'Lanks
improvement Act) was passed in 1939 enabling Uovernment to take
over and improve derelict tanks, and since 1941, 700 tanks have

been improved in the district of Birbbhum. In Madras the problem

is being dealt with under the provisions of the Madras lrrigation

Works (lepairs, lmprovemeny and Uonstruction) Act of 1943,

‘I'his Act authorizes Government to repair or improve any existing

irrigation work in private ownership, or to construct a new irr-

gation work on land which is not Government property. The cost
oI repairing, improving or constructing the irrigation work is met

by Government in the hrst instance and later recovered from the
proprietor of tue estate. in Bihar, under the Private [rrigation

Act of 1922, the Collector of the district is empowered to direct
that repairs be carriedq out, or alternatively- to have the repairs
carried out and to recover the cost from the proprietor or proprie-
tors. We understand, however, that action taken under this Act
has been limited and that little progress has been achieved in
putting private works into a state of repair. The proper mainten-
ance of private irrigation works is a matter of importance and we
suggest that it is one which calls for the strict enforcement of
the legislative measures passed with the object of ensuring it.

CONSERVATION OF RAIN WATER AND PREVENTION OF Soin Erosion

14. In certain areas, particmlarly in the undulating country
of the Deccan, although the rainfall is precarious, the monsoon
is often marked by heavy downpours of rain of short duration.
These heavy rain storms, while of little value for the cultivation
of crops, cause serious soil erosion by washing down. the fertile
upper layers of the soil from the sloping hill sides to lower ground
and into nullahs and rivers. 'The twin problems of the conserva-
tion of rain water and the prevention of soil erosion have been
under examination by the Agricultural Department of the Govern-
ment of Bombay, for over a decade, in connexion with investiga-
tions into the application of dry-farming methods in. large
tracts of low and uncertain rainfall in the Bombay Presidency.
At an early stage iu the investigation in the districts of Sholapur
and Bijapur, it became clear that some sort of bunding (embank-
ments) is essential in order to achieve the dual object of the
prevention of soil erosion and the conservation of rain water. The
construction of such embankments is not in itself a new develop-
ment in these areas, for a considerable number of such embankments
have been erected by cultivators on their own initiative and at
their own expense. The great majority, however, are earthworks
of considerable size, constructed at the lower ends of large fields,
and in many cases provided with masonry waste weirs for the
escape of the large quantity of excess rain water which flows down
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trom the upper slopes. lmbankments of this kind are of the
uature -of ‘’ flooding *’ schemes, and the majority are constructed
without reference to their effect on neighbouring lands, and with
little or no relation to the general contour of the surrounding area.
Moreover they are expensive to erect and maintain and in penods
of heavy and concentrated raiuniall frequently give way under the
pressure of accumulated surtace water. When breaches occur the
rush of water causes great damage to the ﬁelds lower down.

In 1943 the Government of Bombay sanctioned a large-scale
experiment in contour bunding in the districts of bholapu.r and
I1japur in connexion With “famine reliet operations then in pro-
gress in those districts. 'The experiment consisted of large-scale
investigations into the technical aspects of contour bunding, namely,
the height and width of bunds, the maximum distance between
adjacent bunds, and the most economical methods of construction.
This work was commenced in April 1943 and by the end of March
1944 work had been completed in an area of over 120,000 acres,
consisting of 30,000 acres of uncultivated land and 90,000 acres oi
cultivated land. The uncultivated area was contour trenched and
the trenches sown with seeds of forest trees with the object of
afforesting the area. In the remaining area contour bunding
was carried out. The result of this large-scale experiment was
considered to be sufficiently satisfactory to warrant contour bund-
ing to be proceeded with on a larger scale, and the Government
of Bombay sanctioned ihe contour bundmg of an area of 300,000
acres at a cost of Rs. 12 per acre, of which the cultivator will pay
Rs. 9 in instalments spread over a period of fourteen years.

The system of afforestation by contour trenching, and the
congervation of raimn water in the cultivated land by means of
contour bunding, holds out the prospect of effecting great im-
provements in the agricultural conditions of large areas in Bombay -
and other parts of 1ndia, where the rainfall is not only precarious
but is liable to be precxpltated in violent stormg of short duration.
We commend the work in Bombay to the notice of other Provincial
and State Governments.

\~ MULTI-PURPOSE RESERVOIRS

15. In paragraphs 7 and 10 we referred to the important part
which cheap power, chiefly hydro-electric power, can play in the
development of irrigation in India. Water for irrigation can be
obtained from three sources. First, the mnormal ﬂow of rivers;
secondly, surface storage reservoirs; and thirdly, sub-soil supplies.
We understand that the first source, which provides the cheapest
form of 1rr1gat10n, has, in some areas, been almost fully exploited,
and that in the future, irrigation schemes will depend to an ever-
increasing extent, on the second and third sources. Storage
reservoirs are, however, expenswe to build ang the pumping of
water from the sub-soil is costly in the absence of cheap power.
But storage reservoirs can be used for other purposes besides irri-
gation, namely, for the prevention of floods, for the maintenance
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of navigation and for the generation of hydro-electric power on
a large scale at cheap rates. We have been informed that the
development of these multi-purpose reservoirs is one.of the most
hopeful methods of improving the rural areas of India. The
water from the reservoir can be used for irrigation, thereby
increasing the yield of the crops on land already cultivated and
bringing new land under cultivation. Flooding can be prevent-
ed and not only crops saved from damage by flood water but also
land, which would otherwise remain uncultivated, brought under
the plough. The electricity can be used in pumping from tube-
wells and deep-set rivers, and irrigation thereby provided for land
which cannot be irrigated directly from the reservoir. Cheap
power can be provided for industrial development thus relieving
the pressure of the population on agricultural land.

CenTRAL WATERWAYS CoMMISSION AND CENTRAL TECHNICAL
Power Boarbp.

16. In order to assist planned development on these cognate
lines the Government of India have recently ‘constituted a Cen-
tral Waterways, Irrigation and Navigation Commission under the
chairmanship of the Consulting Engineer, Waterways, Irrigation
and Navigation to the Government of India. The Commission
will act as a central fact-finding, planning and co-ordinating orga-
nization and will be available to advise Central, Provincial, and
State Governments in regard to waterways, irrigation and naviga-
tion problems throughout the country. It will be a strong technical
organization designed to conduct, where necessary, surveys and
investigations, with a view to gecure the planned utilization of
water resources of the country”as a whole, and in consultation
with Provincial and State Governments to co-ordinate and press
forward schemes for the conservation, control and regulation of
water and waterways. A Central Technical Power Board has also
been formed. This Board will similarly act as a central planning
organization and will be available to advise the Central,
Provincial and State Governments in regard to the policy of
encouraging and planning widespread development of public elec-
tric supplies throughout the country. Like the Waterways Com-
mission, the Central Technical Power Board will be a strong
technical organization designed to collect information, conduct
surveys and prepare schemes in outline for electrical development
in consultation with Provincial and State Governments. We hope
that with the assistance of these two bodies, whose functions appear
to be so closely connected, Provincial and State Governments will
be able to undertake schemes which will increase greatly the
productivity of rural areas.

17. In the opening paragraph of this chapter, we said that
among the measures which can be taken to increase the area under
cultivation and the yield of crops on land already under cultiva-
tion, first place must be assigned to works for the supply and
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conservation of water. In the succeeding paragraphs we have
reviewed different measures which can be taken to ensure the
better supply and couservation of water. lIn conclusion we wish
to say this.{ 'L'he problem of water-supply will not be solved
by the mere’ extended application of one particular method of
irrigation but by the use of all methods. We consider it of
vital importance that all methods should be aciively developed,
and that Government and the people should recognize, that irriga-
tion in its widest semse is the most potedt means of increasing
agricultural outturn in India. Irrigation canals, multi-purpose
reservoirs, tubewells, river pumping, open wells, tanks, private
irrigation works in permanently settled areas and the conserva-
tion of rain water by contour bunding must all be developed to
the utmost extent if agricultural production is to keep pace with
the growth of population in India.)

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

18. Our main conclusions and recommendations may be sum-
marized as follows:—

(1) Among the measures which may be adopted for increasing
the area under cultivation and the yield of crops on land already
under cultivation, the first place must be assigned to the supply
and conservation of water.

(ii) The construction by Government of all classes of irriga-
tion works such as canals, multi-purpose reservoirs, tubewells and
river pumping plant, should be undertaken as rapidly as possible
in the post-war period.

(i11) In estimating the financial soundness of an irrigation
scheme account should be taken not only of the revenue directly
attributable to the work in question, but also of the additional
revenue indirectly accruing to Government as a result of the
increase in the wealth of the population. An irrigation scheme
promotes the well-being and the standard of living of the people
and there is, therefore, nothing intrinsically unsound in general
revenues contributing to the loan charges of well considered
schemes,

(iv) The State should encourage the development of private
wells by the collection of full information as regards sub-soil water-
supplies, the appointment of a special staff chargeq with the duty
of advising and assisting the villager in the sinking of wells, the
grant of takavi advances and the introduction of more efficient
means of lifting water, especially in tracts with a deep water
table.

(v) The coustruction of private tanks should also be
eacouraged.

(vi) The legislative measures passed for the purpose of
ensuring the proper maintenance of private irrigation works should
be strictly enforced.
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(vii) The system of afforestation by coutour trenchiug and
the conservation of rain water by contour bunding holds out the
prospect of effecting great improvements in agricultural condi-
tions in large areas in Bombay and other parts of India, where
the rainfall is not only precarious but is liable to be precipitated
in violent storms of short duration. The work being carried out
by the Bombay Government in this regard is commended to the
notice of other Provincial and State Governmeunts.
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Next to the provision of an assured supply of water, the use of
manure offers the most important single means of inereasing the
yield of crops. Experience has shown that the plant food, abstract-
ed by low yielding varieties of crops, is replaced through the ope-
ration of the natural recuperative powers of the soil, assisted by
the small quantity of manure oceasionally applied, and that the fer-
tility of the soils of India has thus become stabilized at a low level.
If, therefore, the yield of crops is to be increased and in particular
if the full benefit is to be derived from improved varieties, plant
food must be added to the soil in very considerable quantities.
Hitherto the use of manures has been confined largely to the more
profitable among the cash crops, such as tobacco, sugarcane and
vegetables, and the amount of manure applied to land on which
the main crops are grown has been very small. The problem of
increasing the amount of manure used is, however, not a single
problem but a whole series of problems, none of which is easy of
solution. Yet, if the standard of living of the Indian cultivator is
to be raised, it is essential that the use of organic and inorganic
manures should be greatly extended. If this is to be achieved,
every source of fertilizing material must be utilized to the fullest
extent, the supply and distribution of manures and fertilizers must
be so organized as to ensure that they are available in all parts of
the country at the cheapest possible rates, cultivators must be edu-
cated in their use and Agricultural Depariments must be in a posi-
tion to give detailed advice as to the quantity and the manner in
which they should be applied.

2. The manurial problem in India, is in the main, that of a
deficiency of nitrogen in the soil, though, in parts of the crystal-
line tracts of peninsular India phosphates are also needed. The
aggregate requirements of nitrogenous manures are enormous. One
estimate has put them at 2-6 million tone of fixed nitrogen a year, !
It has also been estimated that even if the whole of the farmyard
manure were used for manuring the land—at present only about 40
per cent is believed to be so used—the amount of nitrogen thus
made available would only be in the region of 800,000 tons, that
is, abouf one-third of the total requirements. * These figures show
the magnitude of the manuriall problem which has to be solved, if
the technological possibilities of increasing the yield of crops by
means of manure are to be translated into practical possibilities.

8. The principal forms in which nitrogenous manures can be
made available in India are (¢) farmyard manure, () compost made

1 Burns’ Technological Possibilities ¢f Agricultural Development in India,
page 122.

2 Memo. on the Development of Agriculture and Aaimal Husbandry in
India of the Advisory Board of the Imperial Council of Agricultural Research,
page T,
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irom night-soil and refuse in urban areas, (¢) compost made from
village refuse and other materials, (d) oil cake, (¢) green manure,
(f) bone meal, fish manure, etc., and (g) chemical fertilizers.

FArRMYARD MANURE.

4. The value of farmyard manure lies not only in the nitrogen
but also in the humus it provides. It has been estimated that only
40 per cent of what is produced is used as manure, that another 40
per cent is used as fuel, and that the remaining 20 per cent is lost
owing to difficulties of collection. The cultivator fully realizes the
value of farmyard manure for the purpose of increasing the yield
of his crops. The problem does not, therefore. consist in convine-
ing him that cattle dung is better used as manure than as fuel, but
in providing him with an alternative fuel, as cheap and as useful
as cattle dung. Until such a fuel is available the practice of using
cattle dung as fuel will continue, and no amount of propaganda
directed against the practice will materially reduce the amount so
used. In some parts of India, but not in others, wood is a possible
alternative fuel. This is the case in areas where there are tracts
or parcels of land, which are only capable of producing trees, and
in these areas the establishment of fuel plantations is perhaps the
most hopeful method of reducing the amount of cattle dung used
as fuel. In other areas the planting of shrubs as hedges or wind
breaks and of quick growing trees near the villages may assist, but
in the most highly cultivated, and, therefore, the most densely
populated areas, the growing of fuel trees on any considerable
scale is generally not feasible. Some crops, such as cotton and
jute, provide fuel and in determining the rotation of crops fuel
requirements should be kept ip view. Another possibility is the
extended use of mineral oil as a fuel for cooking and the feasi-
bility of popularizing the use of this fuel in the post-war period
needs examination. The use of electricity for cooking is a more
remote possibility, but we suggest that its use should be explored in
areas where cheap electrical power is available, or is likely to be
available, under the hydro-electric schemes proposed to be carried
out after the war. Further, the increased wuse of hydro-electric
power by industries and railways may release coal and other fuel
for domestic use. We recognize that there is little new in these
suggestions but no other lines of advance appear possible. We
would, however, suggest that more might be accomplished if an
attack on the problem were concentrated within relatively small
areas in each province. In one area the planting of quick-growing
trees, whether singly or in plantations, might be carried out with
the assistance and under the guidance of an officer specially sta-
tioned in the area for the purpose. It would be his business to
explain to the villagers the need for using wood in place of cattle
dung as fuel and to encourage the planting of fuel trees. In
another area an endeavour might be- made to increase the use of
oil fuel for cooking purposes. This would have to be done by
actual demonstration and by lending out oil stoves to those vil-
lagers who were prepared to make the experiment. If success is tc
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be achieved it will be through ocular demonstration in the villages
and not through the circulation of printed pamphlets or by talks
advocating the use of a particular kind of fuel.

CoMPOST

5. The manufacture of compost from night-soil and town refuse
has made progress under the action taken by the Central and Pro-
vincial Governments during the Grow More Food campaign.
Considerable quantities of this manure have been produced and a
certain amount has been distributed. Although it is yet too early
to say whether the development of this source of manure will prove
a success, the outlook is promising. Difficulties have, however,
been experienced in some quarters owing to the objection of the
cultivator to handle manure made out of night-soil. Transport
is also a difficulty for villagers have not the facilities for transport-
ing it over long distances. If this scheme is finally successful, a
valuable addition will have been secured to the total amount of
organic manure available.

6. The making of compost from village refuse, cane trash,
water hyacinth and other material available in the countryside
presents more difficulty. The amount of labour involved is very
considerable and if weeds like water hyacinth are used, there is
the danger of spreading the pest. Still no source of fertilizing
material can be neglected, and experimental work should continue
with a view to ascertaining the best methods of composting under
rural and village conditions. If, for instance, it shouid be possible
to make a good compost out of water hyacinth, a double purpose
would be served—a valuable manure would be obtained
and a noxious weed destroyed. Particular attention should also
be given to the conservation of cattle urine,.

OIL CARE

7. Another source of nitrogen is oil cake. - With the exception
of castor and neem cake, oil cake is used as cattle feed; in fact this
is the principal use of oil cake in India. The amount at present
consumed as cattle feed is only a fraction of what it should be if
the cattle were properly fed. Any increase in the production of
oil cake will, therefore, be largely absorbed as cattle feed and it
is unlikely that any considerable expansion in the use of oil cake
as manure can be expected. It is, however, desirable that as muck
as possible of the oil seeds grown in India should be crushed in
India, so that the maximum amount of oil cake may be available
for cattle feed and manure. This is a matter to which we attach
particular importance and we suggest that it be examined.

GREEN MANURING

8. Green manuring is another subject which requires further
investigation. Experiments have shown that provided there is
sufficient water, after the green manure has been ploughed in, to
enable it to rot properly, and that there is, except in the case of
transplanted paddy, a sufficiently long gap (at least cix weeks)
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between the ploughing in and the sowing of the next crop, green
manuring results in improved yields. Green manuring has, how-
ever, made little progress except in the rice-growing areas of the
deltas in Madras. One of the chief reasons for the lack of progress
is probably to be found in the fact, that the small cultivator cannot
afford to sacrifice even a catch crop in order to grow a crop for
green manuring. A prior: it would appear that green manuring
will only be successful in places, where there is an abundant supply
of water and the pressure of population on the land is not heavy,
or the green manure crop fits into, or is a part of, the normal
rotation of crops. As we have said the question of green manuring
requires further investigation and we recommend this be under-
taken without delay.

Bong MEAL anD Fisa MANURE

9. Bone meal and fish manure are valuable sources of nitrogen
and phosphates and the former is particularly valuable for soils
deficient in calcium. The quantities of these manures produced,
however, are very small and before the war much of what was
produced was exported. Again, only a small proportion of the
bones available is collected. The Royal Commission on Agriculture
recommended that Government should investigate the cost of pro-
cessing bones with special reference to those districts, in which
the development of hydro-electric schemes gives promise of the
supply of cheap power. 'We draw attention to this recommendation
and suggest that investigation be undertaken in those areas where
hydro-electric power has been developed during the last decade.
With the development of the fish industry in the post-war period
the quantity of fish manure should increase considerably. Every
measure should be taken to emcourage the use of this valuable
fertilizer. The wutilization as manure of offal and blood from
slaughter-houses and meat dehydration factories is another matter
which might be investigated.

ARTIFICIAL FERTILIZERS

10. Finally, we come to artificial fertilizers of which the most
important is ammonium sulphate. In view of the great difficulty,
indeed, the impracticability of supplying the potential manure
requirements of India by means of -organic ~manures,
i.e., farm-yard manure, compost, oil cake, green manure, bone meal
and fish manure, the use of artificial fertilizers becomes g matter
of great importance. 'We have been told that the potential demand
for ammonium sulphate for crops such as sugarcane, potatoes,
vegetables, rice and wheat grown on irrigated land is in the region
of three million tons a year. Before the war the total imports of
ammonium sulphate amounted to about 100,000 tons and the amount
manufactured in the country was approximately 20,000 tons, but
the greater part was used for special crops including plantation
crops, only about 15,000 tons being used for the manuring of
paddy. The Foodgraing Policy Committee recommended that
arrangements should be made for the setting up in India of a plant
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capable of manufacturing 350,000 tons of ammonium sulphate per
year. This proposal has been examined by a Technical Mission
and on the basis of its report the Government of India have decided
to establish g factory capable of producing this quantity of sulphate
of ammonia., It is, however, unlikely that the plant will come
into production before the end of 1947 and until that time it
appears improbable that the amount of ammonium sulphate
available for consumption in India will reach a yearly total much
in excess of 250,000 tons. We, further, understand that another
factory capable of manufacturing 100,000 tons a year is under
construction in Travancore. These figures illustrate the wide gap
between the technological possibilities of increasing the yield of
crops by the use of artificial fertilizers and the practical possibili-
ties of the use of such manure. It is inevitable that, apart from
the actual amount of artificial fertilizers available, progress in the
use of these fertilizers will be gradual—the cultivator will have to
be educated in their use—and that it will be many years before '
consumption is equal to potential requirements.

In 1928, the Royal Commission on Agriculture expressed the
view that ‘° with certain exceptions, however, such as for instance,
sugarcane and the more valuable garden crops, it is yet to be
determined for what conditions and for what crops artificial
manures can be profitably used to stimulate crop production in
India.”” Considerable progress has been made during the last
16 years, and the Agricultural Departments are now in a better
position to give definite advice in regard to the use of chemical
fertilizers for paddy and irrigated wheat. In other respects,
however, the position today is the same as it was when the Royal
Commission reported. Further, even as regards rice and irrigated
wheat, the Agricultural Departments are not in a position to give
full detailed advice. For instance, little information is available
as to the most suitable time for the application of the fertilizers,
about the correct proportions of nitrogen, phosphorous and potas-
sium for different soils and crops, and the proportion in which
organic manure should be used along with fertilizers. In fact
considerably more research and experiment are required in regard
to the use of fertilizers before the Agricultural Departments will he
in a position to give full and satisfactory advice as regards their
use.

There is one other point to which attention should be drawn.
The results given by fertilizers depend largely on the amount of
moisture in the soil. In regions where the rainfall is light and
the land is not adequately irrigated, artificial fertilizers usually
fail and even organic manures are uncertain in their action.
Throughout large areas in India, therefore, fertilizers cannot be
iused profitably unless the land is irrigated.

OTHER SOURCES OF INCREASING Prant Foobp

11. There are two sources of increasing plant food to which
we suggest insufficient attention has been paid in the past. The
first is the adoption of measures for promoting the natural recu-
perative powers of the soil through the activity of micro-organisms
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in the soil, or by other means. This, however, is an extremely
intricate problem and we are unable to say, in the present state
of knowledge, to what extent supplies of plant food can be augment.
ed by these means, but we recommend that further research should
be undertaken in this matter by agronomists, chemists and micro-
biologists. The second is the introduction of crop rotations in order
to increase the productivity of the soil, and the examination of
current practices with a view to determining which of the legumi-
nious crops can be most profitably introduced in such rotations.

Prices oF MANURES

12. The price factor is a most important element in the use of
both organic and inorganic manures. The financial gain to the
cultivator must be substantial ; it is not sufficient that there should
be some gain. If the gain is small it is certain that the cultivator,
particularly the gmall cultivator, will refuse to gé to the expense
of buying the manure and take the trouble of applying it to the
land. In the present abnormal situation the use of oil-cake and
compost made from night-soil and town refuse for the production
of foodgrains is being encouraged by subsidization. In the exist-
ing emergency we see no objection to this, but we cannot recom-
mend that manures should continue to be sold at concession rates -
on the return to normal conditions. That does not mean, of course,
that Government should take no measures to ensure that the prices
at which manures and fertilizers are sold to the cultivators are
as low as possible. There are several ways in which Government
can come to the assistance of the cultivator. First, railway freights
should be periodically reviewed with the object of determining
whether further concessions in freights ave possible. As the
Royal Commission on Agriculfure pointed out, any increase in
the crop yield, as a result of the use of manures and fertilizers,
must eventually lead to an increase in traffic and thus benefit
railway revenues. Secondly, the quality of manures and ferti-
lizers supplied by the trade should be kept under close watch to -
guard against adulteration. Thirdly, Government should, if
necessary, arrange, preferably through co-operative societies, for
the distribution of manures and fertilizers. ~And fourthly, co-
operative credit societies should be organized, in those areas where
they do not now exist, with a view to financing the small eultivator
in the purchase of manures and fertilizers.

SuMMARY oF CONCLUSIONS AND RECOMMENDATIONS

13. A great increase in the use of manures and fertilizers is
one of the most urgent requirements of Indian agriculture. We
do not, however, expect a spectacular change within a year or
two; the difficulties are too formidable to permit of that happen-
ing. But what we do look forward to is a gradual and substantial

‘increase in the yield of crops due to the use of manure. Our main
recommendations are—

(i) Efforts to find an alternative fuel to cattle-dung should be
_continued and intensified.
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(i1) The making of compost from night-soil and town refuse
should be continued and expanded. '

(iii) Investigations into the best methods of making compost
from village refuse, cane trash, water hyacinth and other materials
available 1n'the countryside, and the conservation of cattle urine
should be continued and intensified.

(iv) The question of crushing in India of as large a propor-
" tion as possible of the oilseeds grown in the country should be
investigated.

(v) Further investigations into green manuring are necessary.

(vi) The extended use of bone-meal and fish-manure also needs
examination.

vii) An expansion in the use of artificial fertilizers is essen-
tial if the yield of crops is to be substantially increased. The use
of these fertilizers is, however, a technical subject on which fuller
information is required. Further research and experiment are
necessary in order that Agricultural Departments may be in a
position to give full advice as regards the use of these fertilizers.

. (viii) The price factor is a most important element in the
use of organic and inorganic manures. While we do not recom-
mend that the use of manures should be subsidized, we suggest that
the State should take other measures with a view to ensuring that
manures are available to the cultivator at as low a price as possible.
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EvoLution oF IMPROVED VARIETIES

The evolution of improved sirains of crops through selection,!
Libridization, and the introduction and acclimatization of foreign
types has been rightly recognized by the Departments of
Agriculture in India as a fruitful method of increasing pro-
duction, and considerable success has been achieved in this
direction. It is estimated that an increase in production of
trom 5 to 10U per cent can be obtained from improved varieties.
1t is in this field that the cultivator, once convinced of . the
udvantage, has shown greater readiness than in any other to
follow the advice of the Departments of Agriculture, By
1926-27 when the Royal Commission on Agriculture held their
1nquiry considerable areas under some of the main crops were
sown with improved varieties. Further work to obtain better
strains has continued in the provinces and at the lmperial
"Agricultural Research Institute. The Imperial Council of
Agricultural Research has, from its very inception, encouraged
this line of investigation throughout India; in fact this
may be regarded as the main activity of the Council. Sir
John IRussell (1937) considered the work on improved varieties
as '‘indeed some of the best agricultural work in India.”
Perhaps the most marked achievement has been the production
of improved. varieties of sugarcane at Coimbatore. Their rapid
spread, within a short time, is a testimony to their high value.

2. The Departments of Agriculture now have improved
strains of practically all cereal crops, suited for different regions,
and further work towards “improvement is well in hand.
lmproved strains of edible and other oil-seeds—rape, mustard,
groundnut, sesamum, linseed and castor—are also available.
f the pulses, gram has received some attention and certain
high yielding and wilt-resistant types have been produced.
Pigeon pea (CUajanus tndicus) has been under investigation,
and attempts are being made to obtain wilt-resistant types.
Until recently other pulses did not receive much attention, but
at the suggestion of Sir John Russell co-ordinated schemes of
breeding improved varieties have been started in provinces and
states by the Imperial Council of Agricultural Research. The
importance of pulses in providing much-needed protein food,
100d feed and fodder for cattle, and in adding nitrogen to the
oil through the agency of bacteria must be strongly emphasized.
The Indian Central Cotton Committee and the Indian Jute
Committee have initiated schemes for producing improved types of
the fibres with which they are respectively concerned. Work is
also being done on tobacco.

tn the beginning, the work of improvement was confined
tu increasing the yield of crops, and to improvement in quality
in the case of fibres, oil-seeds and tobacco; later, attention
was directed to the evolution of varieties which could resist
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pests, diseages and other abnormal factors. The work of breeding
better varieties of crops must continue, with a view to effecting
further improvement in yield and quality and producing new
resistant varieties. The latter are important because pests are:
liable to change their food habits, new strains of diseasc-
producing organisms continually appear and resistance some-
times breaks down under different environments. Moreover,
deterioration as the result of admixture, cross-fertilization and
other cause necessitates the constant revival of strains.

SPREAD AND IMPROVED VARIETIES

. 8. The Royal Commission on Agriculture gave figures for
the area under improved varieties of crops for 1926-27 (extracted
from the Review of Agricultural Operations in India for 1926-27).
We have obtained a statement of the position in 1938-39
from the same source® and these data are compared in the
statement below. The Royal Commission were of the opinion
that the available estimates did not do full justice to the work
of crop improvement, because the selected varieties of certain
crops, such as wheat and cotton, were so gemerally grown
in certain provinces, that the departmental statistics- did mot
properly represent the extent to which improved varieties had
spread. During the Grow More Food campaign special . efforts
have been made to increase the area under improved strains,
and the present position, therefore, should be better than it was

in 1948-39:—

Pr— 4
o 3] —
9T ER,d
»n 3 - &z
Estimated area Estimated g “E’ a3
under improved percentage of area 82 =25 ¢
Crop. varieties (in under improved 28 3854
millions of acres). varieties. o @ o8 2
v 23 2528
< & s R Bt
£% Eg8%
2% <Soaf
 ssnmmid N —A- N ;“ﬂ 3]
1926-27. 1938-39. T926—27. 1938-39. 1¢38-39, 1938-39.
i . 5 11 62 2 9+0
Rice .. .. 09 4 - ; (f;%dy)
29 79 11'9 224 :
}T)‘(I)}vlve:: 01 063 05 _ 1-15 1 B 0:6_
Groundnuts . 04 0'6 10-3 67 1-75 1 Po
Gram .o .. 01 02 08 1-6 1 0‘2)
Cotton? . 36 6-5 22-7 27-5 05 32
h ’ (seed (seed
cotton). cotton).
. .. 05 16 131 502 2:2 35
gzt:rcanéf 02 21 72 682 200 420
g (cane). (cane).

.1 Review of Agriculture and Animal Husbandry in India, 1938-39, page 16.

3 One maund equals §2'27 Ib. . )
3 Improvement in cotton lies more in improvement of the quality of the lint (staple) and
inni in yield per acre.
the ginning percentage, than in yie ) ' ‘ ]
i * Imperial Council of Agricultural Research
4 8ir John Russell’s Report on the Work of the ( A ittural Research
N PR i oties occupy & large prorortiou—no less than 74 per ce
o5 pag(:légr. snxgzrl:;lllglP;%Yse%;glg.l;tiirgor tl?gn any other crop ; out of 4°14 mnlhm;:i;cres _ot; 'Sugaj
:23: rget%vl;n in British lndia. in 1936387, 3°07 millions are stated to be under improved varieties.

5 Figures for all millets (jowar, bajra and ragi), but mainly jowar.
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From the above statement the phenomenal spread of improved
varieties of sugarcane stands out as a conspicuous achievement,
Improved varieties of other cash crops, such as jute, cotton and
tobaccu have also shown increased popularity. In contrast the
spread of improved seeds of foodgrains other than wheat, that
is, millets (Jowar, baJra ragi), gram and rice, hag shown 1n51gn1-
ficant progress.

ProbucTiON AND MULTIPLICATION oF IMPROVED SEED

4. In the introduction of improved strains of crops the first
step is the evolution of suitable types by the botanist. After
adequate trials on experimental farms and often on demonstra-
tion fields belonging to cultivators, the strains found suitable
are multiplied. This multiplication is carried out on depart-
mental seed farms, on Union Board farms in Bengal, and by
registered and recognized growers. In the Punjab there are
large departmental seed farms ranging in area from 500 acres
to 3,000 acres. Grants of land ranging from 2,000 to 7,000 acres,
ha.ve also been given to some persons for tultivation, one of
the conditions of the grant being that they should undertake
the multiplication of departmental approved seed. During ail
stages of multiplication the "fields are regularly examined- and
rogued, and the crop is cut, thrashed and stored under proper
supervision to ensure the purity of the seed. In some provinces
special facilities are given to the growers by the free supply of
pure seed and the grant of small concessions in the form of
takavi loans. Such growers are often called upon to enter into
an agreement with Government to deliver to the Department of.
Agnculture all their produce for distribution. The seed is
purchased by the Departmekts of Agriculture from growers,
often at a premium, and distributed to the cultivator sometimes

at concession rates !,

Most provinces have evolved a suitable system for the periodi-
cal renewal of improved seed. The wheat seed scheme of the
Punjab, started in 1930, provides a good model:—

(i) An adequate quantity of specially pure nucleus seed of
the approved variety is produced every year under the supervision
of the botanist.

(ii) This is radiated out for renewal at Government seed farms
and large grantees’ estates.

(iii) The seed produced is then d1str1buted to the culti-
vator.

In this connection it is necessary to emphasize that improved
seed should be within easy reach of the cultivator; it is essential
that he should not have to travel long distances to obtain it.
Machinery by which the whole process of production and distri-
bution, that is, the production of nucleus seed, its multiplication

1 At the suggestion of Sir John Russell, the Imperial Council of Agricultural
Research made inquiries from the provinces and states concerning their methods
of seed distribution and a publication, ‘¢ Methods of Seed Distribution in India
1940, has been issued.
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under carefully controlled conditions through various stages
and 1ts tinal distribution to the cultivator, becomes a well regu-
lated procedure, would greatly assist in popularizing impro:ed
varieties, and i1s recommended for adoption by all provinces.
When such a system has been established and the contidence oi
the cultivator has been won, the necessity for demonstration and
propaganda will disappear. It must be recognized that the State
undertakes a great responsibility in providing seed to the culti-
vator. The failure of such seed would have serious repercus-
sions. The utmost care, therefore, must be taken to supply to the
cultivator seed of the highest quality. '

'I'IME REQUIRED TO COVER THE ENTIRE AREA OF A CROP
WITH IMPROVED SEED.

" 0. ln answer to our question as to the time it would take
to cover the entire area under a cereal crop with improved
seed, the answers received show that, given a suitable organiza-
tion for the multiplication and distribuiion of seed, the entire
area of a crop in most of the provinces could be put under
improved strain in a period of five to ten years. Assam, however,
has placed this period at 20 to 30 years for rice. It is evident
that for such crops as jowar, bajra and ragi, where the ceed 1ate
is low and yield in relation to seed high, multiplication will
be quicker and the period of spread shorter than in the case of
rice, wheat and gram, where-the seed rate in relation to yield
i3 relatively high and seed multiplication, therefore, a slower

PI‘OCGSS.
NuMBER OF VARIETIES OF CROPS.

" 6. Sir Albert Howard (1924) advocated that the number of
improved varieties of a crop should be as few as possible. The
Royal Commission on Agriculture also advised against an undue
multiplication of new varieties. Under Indian conditions where
the environmental factors are so variable and not under control,
varieties with a wide range of adaptability are in the long run
likely to prove more successful, than narrowly specialized types
which are more exacting in their requirements of soil, water and
climate, There is much confusion regarding the different varie-
ties, and we recommend the adoption of a system of registra-
tion of all varieties of crops including vegetables and fruits, with
a full description of their characteristic features. The task may
be taken in hand by the Imperial Agricultural Research Iustitute.

INCENTIVE FOR SPREAD OF IMPROVED SEED.

. 7. To our question as to whether any special measures are
necessary to induce the cultivator to sow improved seed, we
have received different replies. On the one hand, we have been
told that high yields and better prices are in themselves adequate
and no further incentive is necessary. On the other hand, the
opinion is held that where the additional monetary return from
increased production is small, the grower does not exhibit any
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particular interest in the improved variety. Most provinces still
recognize the necessity of demonstrating on a wide scale the
efficiency of improved seed, preferably free of cost to the culti-
vator. It has also been suggested that the grant of takavi loans
on a large scale for the purchase of improved seed and the sale
of such seed at concessional rates are necessary to secure the
increased use of improved seed. In addition, various other
incentives are offered by different provinces. For instance, the
cultivator’s seed is exchanged for improved seed, prizes are
offered for the largest area under improved seed, and a premium
is paid for improved seed purchased by the Departments of
Agriculture from the growers. It is unfortunate that after years
of propaganda and demonstration, it should still be necessary
to offer inducements to make the cultivator accept better strains
of cereal crops. We feel that the position needs careful study.

~ We have referred to the fact that the largest increase in areu
under improved varieties has been in the. case of cash crops,
particularly sugarcane and jute and to a smaller extent cotton.
The increase in the area under improved warieties of cereals
las been slow, the highest being 22 per cent in the case of wheat:
1t has been suggested that one of the reasons for this slow pro-
gress in the case of cereals is a lack of facilities for seed multi-
plication and distribution. During the war, however, these
facilities have been considerably increased. "We deal below with
the factors which, in our opinion, influence the farmer in using
improved seed. '

SPREAD OF HIGH-YIELDING VARIETIES AND STANDARD OF
» CULLIVATION

8. The Royal Commission on Agriculture dealt with the ques-
tion of the deterioration of soil fertility, as a consequence of the
removal of plant nutrients by the crops, year by year, without
any replacement except through natural processes of recupera-
tion or general farm practices’. They tentatively concluded that
an overwhelming proportion of the agricultural land of India
had long ago reached a condition of stabilization of soil fertility
and that no further deterioration was likely to take place under
existing conditions of cultivation. Another conclusion which
they arrived at was: ‘ There is justification for the view that
improved varieties of crops require, for their fullest develop-
ment, more liberal manurial treatment than those ordinarily
grown.” Dr. Burns considers that it is probable that in
most parts of India soil fertility is stabilized at a comparativelv
low level,” and adds ** there are, however, indications that
improved varieties with their higher uptake of nutrients may
depress this level still further® ”’ If so, this is a matter of great
importance. It may be argued that a more efficient strain,

! Report of the Royal Commission on Agriculture, 1928, pages 15, 76

and 123.
+ Technological Possibilities of Agricultural Development in India by

Dr. Burns, 1944 (page 121).
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with,. let us say, a better developed ro0t system, wmay, for
a year or so, obtain food from a larger area and thus give a
higher - yield. -But, having removed food nutrients from the
soil, it 1nay -not coniiunue to do so. The cultivaior then talks
of a deterioration of the strain, whereas it is really a case of
starvation. It is possible that in the conditions in which, for a
long -number of years, uno attempt has been made to repla.ce, to
" any effective degree; the plant tood which 1s removed from the
soil by crops, the introduction of a high-yielding variety way
not result in any actual increase in yield. Or the continued
cultivation of high yielding varieties, without adding to che
s0il the nutrients removed, may even cause a reduction in yield.
1t is also possible ‘that the introduction of high yielding or
improved varieties of cash crops, which bring a substantial mone-
tary return to the cultivator, may induce him to divert his
meagre manurial resources to such crops, at the expense of food
crops. Opinion is not unanimous on these points. It is neces-
sary to make a distinction between two types of improved varie-
-ties. In some crops, the improved types excel in certain specific
qualities, and for this reason bring in a better monetary return
tc the cultivator. For instance, in cotton a longer staple, in
tobacco better flavour, and in oilseeds a high oil content, mean
an increased monetary return from~ the crop for the same
yield, These varieties may ot take more nutrients from uhe
soil than the varieties in which these valuable qualities have
not been developed. Again, there may be varieties which pro-
duce the required product in greater quantities at the expense of
such parts of the plant as have no market value, for example
more fruit in relation to vegetative or woody parts, On the
other hand, there may be varieties which give a higher yield
and actually remove wmore nutrients from the soil. Such
tmproved varieties would naturally deplete the soil of plant food
. at a quicker rate than the local strains, unless what is removed
from the soil is replaced by some means. In any case, there
is no doubt that a combination of water supply, manure, good
cultivation, elimination of waste and efficient varieties of crops,
can alone lead to increasingly profitable crop production. There-
fore, isolated attempts to popularize high yielding varieties with-
out making provision for other factors which contribute to
improved cultivation, will not achieve the desired success. The
case of sugarcane supports this view.

We have referred to the strikingly rapid spread of improved
Coimbatore canes. During the twelve years 1926-27 to 1938-39
the area under 1mproved varieties of cane increased from
0-2 million acres to 2-1 million acres, that is, ten and a half
times, and the percentage of the area under lmproved varieties
went up from 7:2 to 68-2 per cent. No other crop has shown
the same progress. The reasons suggested for the success of
Coimbatore varieties of sugarcane are their superior yield, better
response to improved cultivation and greater resistance to adverse
sonditions, or, in other words, their wide range of adaptability.
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The main reason, however, appears to-be that sugarcune is a crof
which is grown on the best land, is well-manured and is given
the best cultivation; in these conditions higher yields from
improved varieties are assurcd. This, however, does not apply
lo cereal crops to any marked extent., The history of sugarcane,
therefore, lends further support to our conclusion that the spread
of improved seed must go hand in hand with improved irrigation,
increased soil {fertility and better farming operations. The
failure of an improved variety to produce the additional yiela
claimed for it often does harm to the cause of agricultural
improvement. We have said above that given the necessary
facilities it should be possible to cover the entire area under
a crop with improved seed within a few years, but we are doubt-
ful if such an attempt will prove fruitful unless i{ is possible
to increase soil fertility and provide other conditions conducive
to good growth to the required level. We feel that it will not
be propaganda~—not even demonstration—but measures adopted
to improve the fertility of the soil which will make the high-
yielding varieties of cereals popular with the cultivator. We,
therefore, recommend that the work of producing improved
varieties should continue and a co-ordinated effoyt made to
improve soil fertility simultaneously with the spread of the
seed of improved varieties,

SoMMARY OF CONCLUSIONS aND HECOMMENDATIONS.
9. Our conclusions and recommendations are as follows: —

(i) Although considerable progress has been made in the
evolution of improved strains of crops, work on - the breeding
of better varieties must continde with a view to effecting further
improvement in the yield and quality and producing new resist-
ant fypes. ‘

(ii) Most provinces have evolved a suitable system for the
periodical renewal of improved seed. It is necessary, however,
that the seed of improved varieties should be within easy reach’
of the cultivator and it is essential that he should not have to
travel long distances to obtain it. The spread of improved
varieties would be greatly assisted by the existence of a machi-
nery by whick the whole process of production and distribution,
that is, the production of nucleus seed, its multiplication under
carefully controlled conditions and its final distribution to the
cultivator, became a well-regulated procedure.

(iii) New varieties with a wide range of adaptability are,
in the long run, likely to prove more successful than narrowly
specialized types. ' I

(iv) There is mueh confusion regarding different varieties
and support is given to the propossl for a system of registration
of all varieties of crops, including fruits and vegetables. ,

(v) The introduction of improved varieties must be accoms
panied by measures directed to improve the fertility of the soi}
if the best results are to be achieved.
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CHAPTER IV.—PROTECTION AGAINST PESTS AND
DISEASES

While the Indian agriculturist is fairly efficient in general
- farming operations and will willingly undertake hard labour in
carrylng them out, he is ignorant of measures for the control
of pests and diseases and will very often not take the simplest
step to protect his crops from their ravages. The reason is that
meagures of crop protection are a recent introduction in the
field of farming in India and have not been stabilized as -routine
operations, Further, very often the causal organism is so very
small in size, in some cases microscopic, or so concealed at the
time when successful operations can be taken against it, that
the farmer cannot appreciate the significance of the measures advo-
cated. He does not see the necessity of dressing healthy-looking
seed with an evil-looking substance to save his future crop from
smut; or of collecting and burning jowar stubble to destroy hiber-
nating caterpillars, the pest of a crop which he will sow months
later. .It was only at the beginning of the present century that
serious attempts to study diseases and pests of plants were made
in this country and the knowledge gained has not penetrated down
to the cultivator:.

" DAMAGE cAUSED BY DisEAsEs, PESTs AND VERMIN

2. The normal recurring loss to crops in India from diseases,
pests, vermin, etc., may, on a conservative basis, be placed at
10 per cent of the total produce. During sudden epidemics, how-
ever, the loss may be enormous, and in areas where diseases or
pests have become endemic, profitable cultivation may become
- -impossible. In exeedingly few instances have the losses due to
sudden epidemics been investigated and computed. In such epi-
demics, every individual farmer suffers, the loss in outturn is
distributed, and its aggregate extent is not fully realized. How
gerious such a calamity can be was brought home to us when
investigating the causes of the Bengal famine. The fungus disease
(Helminthosporium) was one of the major causes of the serious
shortage of the aman crop of 194243, which was one of the princi-
pal causes of the famine. If the famine had not occurred, the
widespread damage caused by this disease would not have been
fully appreciated and ‘would -have been soon forgotten. Another
recent instance of serious loss caused by a fungus disease is that
‘due to the red-rot of sugarcane which reached its peak in
1938-39 in the white sugar belt of Northern India—Bihar and
the United Provinces. The loss due to this disease came into
prominence because the organized sugar industry was able to
assess the total damage. In the badly affected areas, most of the

! For an account of the history of plant mycology and entomology in India,
reforence may be made to the Review of the work on erops and soils done under
the auspices of the Imperial Council of Agricultural Research, 1936.
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mills could only crush 33 per cent of their normal quantity,
lnstances of similar widespread damage due to insect attacks are
not unknown. A locust swarm may devastate an entire country-
side of all verdure and bring about famine. In 1905, the cotton
crop in the Punjab failed because of an attack by 'the spotted
bollworm. The fruit industry of the Kulu Valley and Kashmir
was on the verge of extinction but for the timely discovery of
the causes of the trouble—San Jose scale and woolly aphis—and
effective measures of control. Against .the ' animal . pests, ele-
phants, wild pigs, deer, jackals, monkeys, porcupmes rats,
flying foxes, paroquets, crows and sparrows—and we would also
include stray cattle and goats in the list—the farmer has to
carry on a constant warfare. There are large tracts where cul-
livation has been abandoned because of the unsuccessful struggle
against wild pig. Intensive cultivation creates tonditions: euit-
able for the growth of crops and it is exactly these conditions
~ which are favourable to the spread of pests and diseases. . Domes-
tication, that is, the improvement of crops with epecific objects
in view, lowers their natural resistance and.renders them more
liable to attack by diseases and pests. If, therefore, the full
benefits of irrigation, manuring and improved varieties are "to
be assured, effective action must. be taken to deal with diseases,
pests and vermin. " Crop protection is ‘an. 1mportant factor in
increased productmn

REeseArcH

3. Much useful work on these problems has been done in India
at the Imperial Agricultural Research Institute and the Provin-
cial Research Institutes and the Tmperial Council of Ag'ncultural
Research has financed various schemes of investigation.' At the
time of the visit of the Royal Commission on Agriculture, the
entomological and mycological staff employed in the provinces
was very small. The position, however, has improved and most

of the provinces now have on their staffs trained entomologists
and plant pathologists. Again, the Imperial Council of Agri-
cultural Research has financed schemes of research into plant
protection. Particular mention may be made of the Locust
Research Scheme and the Wheat Rust Scheme. Finally, the
Council has initiated schemes of research on an all-India basis in
mycology and entomology. Much more, however, remains to be
done, and we approve of the policy of the Imperial Council of
Agricultural Research of associating with every scheme of crop
improvement research in the control of pests.and diseases.

PrEVENTION AND CONTROL

4. Methods of dealing economically with some serious pests
have been discovered and are in operation on a small scale. For
instance, success has been achieved in dealing with the more
1mportant fruit pests such as San José scale 'by contact winter
spraying; with Citrus Psylla, the mango hopper and aphides
attackmg various fruit trees by contact sprays or dusts; and with

[ 159



IMPROVEMENT OF FOOD PRODUCTION AND NUTRITION [PAB.T III

.the tikka disease of groundnut by spraying with Bordeaux mix-
ture.  Woolly aphis is controlled by the use of its parasite,
Aphelinus mali, and the coconut caterpillar, Nephantis serinopa,
by its parasites. Icerya purchasi has been checked by its predator
Rodolia. Smut of wheat can be prevented by a simple solar heat
treatment of the seed, and smut of jowar by seed dressing. Many of
the fungus diseases of fruit trees are similarly controlled by direct
methods such as spraying or dusting. Biological control of the
serious weed, the prickly-pear, by the use of Dactylopius has been
most successful. Investigations have shown that certain pests
and diseases can be controlled by what are technically known as
preventive measures. For instance, the blight diseases of gram
and the earcockle disease of wheat can be prevented by seed treat-
ment and proper field sanitation. Borers of jowar, maize and rice
can be dealt with by the © safe disposal > of crop remnants. Such
operations, however, must, if they are to be effective, he performed
at the proper time and over large areas. This requires organized
and co-operative effort. As an instance of the possibility of the
control of a pest over a vast area, the effective control of the desert
locust, during its present cycle, may be mentioned. After a preli-
minary investigation of the bionomics and distribution of this
insect, conducted on an all-India basis by the Imperial Council
of Agricultural Research, a warning organization has been set
up and control measures taken on a co-operative basis under the
guidance of the Imperial Entomologist. By the combined efforts
of the.Centre, the Provinces and the States, the present locust
cycle has been controlled with a minimum loss to crops and at
ne great cost: This warfare against the locust has been conducted
by such simple means as' trenching and poison-baiting. Thus,
under suitable guidance and with a proper organization, a serious
pest has been controlled by undertaking very simple measures.
Similar large scale operations should be possible against many
.other serious pests.’ '

- 5. In general, the control of pests and diseases of fruits and
vegetables—crops which give a high return and are not grown
over extensive areas—can be effectively organized, but the control
of - pests-of staple crops grown over large areas, such as rice, wheat
jowar, cotton, sugarcane, etc., presents greater difficulties. Ex-
tensive demonstration campaigns have been carried out in certain
parts of the country to deal with the bollworm of cotton by clean
cultivation, that is, by uprooting the cotton stubble and destroying
the alternative host plants of the pest during the critical period.
Again, the suitability of the large scale use of light traps against
Amsacta has been demonstrated. Such demonstrations, however.
have not been followed by regular control operations over wide
areas owing to the absence of an adequate field staff. Similarly,
methods of control of such pests as the sugarcane Pyrilla, the
rice bug, and the white fly of cotton, etc., are known, but suitable
equipment for their application on a sufficiently large scale is not
available. Power dusting and spraving machinery for the
control of pests and diseases has not been employed in India
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up to the present. Now that excellent insecticides, .such as
D.D.T. and 666 have been discovered, aeroplane dusting against
pests of staple crops such as the sugarcane Pyrilla, the rice bug,
the cotton jassid, and wheat aphides may be a practical proposi-
tion.

6. A stage has been reached when further progress in disease
and pest control operations is hampered by the cost of funglcldes,
insecticides and fumigants, and appliances for dusting, spraying
and fumigation. India depends entirely upon mported materials
and these are expensive. The present cost of the appliances are
also beyond the means of most cultivators and fruit growers.
The need for cheap fungicides, etc., and appliances is great
and we strongly recommend that the questmn of producing cheaper
chemicals and appliances be investigated.

7. As we have stated, control measures, whether on a small
or large scale, are at present undertaken by the staff of the
Departments of Agriculture, either independently or with the co-
operation of the cultivator, free of cost or at a nominal charge.
The staff available for such tasks is very limited and is usually
the same as that engaged in research and feaching. The field
of their activity is, therefore, restricted, and damage from diseases
and pests continues. It is most essential that an adequate special
plant profection staff for observation and infelligence and large
scale control operations should be available. No pest or disease
appears in an epidemic. form all at once, For a year or so it
increases, then multiplies enormously and assumes serious propor-
tions. A plant protection service charged with the duty of watch-
ing the progress of pests and diseases, would be in a position
te take timely and effective préventive and control measures. The
red-rot of sugarcane illustrates this point. This disease is carried
by unhealthy sets. Further, it is an accumulative disease. Its
presence in localized patches was observed in the United Provmces
durmg 1935-36 and 1936-37. If an adequate plant protectlon orga-
nization had existed, this evil could have been dealt with in the
early stages of its develop_ment and a widespread epidemic avoid-
ed at a comparatively small cost. The anti-red-rot campaigns
which were conducted on a large scale in the United Provinces
and Bihar after the disease had reached its peak, succeeded in
stamping out the disease within two seasons, by replacing old
canes by new and healthy ones and by undertakmg field sanitation
measures, but this was achieved only by a tremendous effort and
at great cost. Similarly, it has been proved that sugarcane smuf
can be effectively controlled by systematic roguing and seed selec-
tion for three successive seasons. But without an organization
even such a simple measure cannot be undertaken. Manv funcus
diceases of cereals can be controlled bv seed treatment. This
again requires simulfaneous and organized action over large areas.
‘We, therefore, strongly recommend the provision of a special staff
for plant protection in every province.

- 8. There are some serious cosmopolitan pests which Lave 8o
far defied attempts af economic control. We mention only one,
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that is, termites. We do so because we are of the opinion that
with the increased use of organic manure, compost, green manure,
ete., the soil fauna is likely to increase and termites in particular,
finding abundant organic food, may multiply and prove a serious
menace. The termites problem, therefore, is likely to assume
great importance and we recommend that it should receive special
attention.

- 9. The introduction of pests into India is guarded against by
an All-India Act—the Destructive Insects and Pests Act II of
1914—which lays down that all living plants must be fumigated
at the port of entry. This is carried out by the Customs autho-
rities. TUnder the present system all plants are subjected to a
uniform treatment with the result that sometimes a pest escapes
destruction or a plant is killed. . Further no record is kept of the
pests discovered in the consignments. ‘What is required is a
special quarantine service, consisting of trained personnel who will
be able to carry out fumigation in a scientific manner and keep a
record of the pests intercepted. We understand that a proposal for
such a service is under consideration; we recommend and support
#. It has been discovered that pests are also entering India
across her land frontiers. The proposed quarantine service should
deal with this problem also.

10. To effect quick and simultaneous action agairst pests and
diseases, a certain amount of compulsion is necessary. The Royal
Commission on Agriculture mentioned Madras as the only province
which had passed an Agricultural Pests and Diseases Act. The
position remains practically the same to-day. Legislation of this
nature and its enforcement is a regular feature of plant protec-
tion in other countries. We .recommend the introduction of
legislation, in. all the provinces for the enforcement of essential
- preventive and control measures.

711, We have mentioned in paragraph 3 instances of the success-

ful biological control of pests and weeds. In many other cases,
however, this method has not, so far, achieved success. While
agreeing with Sir John Russell that, generally speaking, the
biological control of pests has only been successful either in islands
or in regard to introduced pests on a continent, we are of the
opinion that biological control is a line of investigation which
should be pursued with the following objects:—

" (i) The compilation of available information;
(ii) the introduction of foreign parasites;
(iii) the study of indigenous parasites for transfer from one
part of the country to the other; and ; ' '

(i;) the ﬁreveﬂtion of practices by which useful insects are
destroyed, thus leading to an increase in certain pests, and the
encouragemént of practices which will favour the spread of useful

parasites.
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We understand that a proposal for a biological research station
is under the consideration of the Imperial Council of Aoncultural
Research. We support this proposal.

So far, little attempt has been madeto study methods of
control of noxious birds and mammals, and no economic remedy
has been found against parasitic plants, such as striga. Work
on virus diseases is being financed by the Imperial Council of
Agricultural Research, but we feel that the bacterial diseases of
plants have not received adequate attention. Further, deficiency
diseases and those due to adverse climatic factors are at present
an almost unexplored field.

"LoSs DURING STORAGE

12. Another problem ‘is' the loss caused through the deteriora-
tion of food products, particularly foodgrains, during storage.
At a minimum this loss' can be put at 5 per cent of the total
production. During the war this question of deterioration during
storage has become one of still greater importance owing to the
large  quantities of grain handled by official agencies. ‘As we
have said in paragraph 17 of Chapter III' of Part I, the problem
is under examination by the Storage Directorate of the Food
Department of the Government of India. An investigation into
the same subject is also being conducted by the Imperial Couneil
of Agricultural Research. We recommend ‘that these investiga-
tions be pursued v1gorously, for a substantial decrease in the loss
during storage will increase conmderably the food resources of
the country, ‘

WEEDS.

13. Certain weeds are a serious menace to agricultural pro-
duction in India. They not only reduce outturn but also drive
large areas out of cultivation. Their control and ultimate eradi-
cation constitute one of the most dlfﬁcult problems confrontmg
Agricultural Departments in India.

Large areas in parts of the provinces of Bombay, the Central
Provinces and Berar, Madras, and the United  Provinees,- and
the States of Hyderabad and Mysore are infested with deep-rooted
weeds, the most common of which are kans (Saccharum sponteneum),
Lariali (Cynodon dactylon) and kundah (Ischaemum  pilosum).
The loss in production due to these weeds is enormous; the land
which is worst infested remams uncultivated, and in the less
affected areas the outturn is greatly reduced. The evil appears
to be spreading and the Grow More: Food campaign has' focussed
attention on the urgent need for extensive remedial action. There
is no doubt that the eﬂ'echve control of these weeds would be followed
by a considerable increase in agricultural production. The depth
to which the soil must be ploughed to exterminate these weeds
varies; the average appears to be about 10 or 11 inches, though in
some areas it is as much as 15 inches. - Ploughing with bullocks
affords no solution because the bullock plough is only effective up
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to six or seven inches. Iland digging is effective but expensive
and is not a practical proposition over large areas. Deep plough-
ing by means of tractors appears to be the only solution and the
Royal Commission on Agriculture recommended that a thorough
investigation should be undertaken into the economics of power
cultivation: for the reclamation of areas infested by these weeds.
Valuable experimental work on their eradication by tractor plough-
ing was undertaken in 1920-33 bv the Burma Shell Oil Storage
and Distribution Company (India), Limited, in the Dharwar dis-
trict of the Bombay Presidency and the Raichur district in Hydera-
bad (Deccan), and the results of this work are contained in
Scientific Monograph No. 9 of the Imperial Council of Agricultural
Research, 1935. These experiments provided a large amount of
useful information, and since that time tractor ploughing for the
eradication of these weeds has been carried on in certain areas on a
limited scale. The matter is now receiving more attention and, as
we have said in Chapter IT of Part I of this Report, orders on behalf
of -Provincial and State Governments have been placed for 160
tractors for employment on land infested with these weeds. We
frust that the work of these tractors will be successful and that
when the supply position becomes easier it will be possible to
take still further measures for the eradication of this pest.

* 14. Water hyacinth is another weed which ‘is seriously inter-
fering with the cultivation of land. This pest is most serious
in Bengal and Assam where it is not only driving land out of
cultivation, but is also completely blocking the smaller waterways
and rendering the navigation of larger ones difficult. Up to the
present, unfortunately. no effective measure has been discovered
for tho prevention of the spread of this weed and its wultimate
eradication. ‘A third dangerous weed is lantana and this bas
also so far baffled the attempts of man to bring it under countrol.
~'We have no concrete proposal to make as regards the eradication
of ‘these weeds and can only suggest that investigation should
be vigorously pursued.

SuMMARY oF CONCLUSIONS AND RECOMMENDATIONS

15. The conclusions and recommendations in this chapter may
bhe summarized as follows:—

(i} If the full benefits of irrigation, manuring and improved
varieties are to be assured, effective action must be taken to deal
with diseases, pests, vermin and weeds; crop protection is an im-
portant factor in increased production. ,

(ii) The present cost of fungicides, insecticides, and fumi-
gants, and appliances for dusting, spraying, and fumigation is
high and beyond the means of most cultivators and fruit growers.
The need for cheap fungicides, etc. and appliances is great and it
is recommended that the question of producing cheaper chemicals
and applianées be investigated.

(iii) The control of pests of the staple crops suc!} as rice.
wheat, jowar, cotton, and sugarcane can only be achieved hy
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organized efforts over wide areas. The staff available for such
control measures is very limited and it is proposed that a special
plant protection staff should be employed in every province.

(iv) With the increased use of organic manures, compost
and green manure, termites may multiply and prove a serious
menace. It is recommended that the termites problem should
receive special attention.

(v) Fumigation of plants arriving in India from abroad is
at present carried out by the Customs authorities. It is recom-
mended that this work should be entrusted to a special quarantine
service consisting of trained personnel.

(vi) To ensure quick and simultaneous action - against pests
and diseases a certain amount of compulsion is necessary. It is
recommended that legislation be introduced in all provinces for the
purpose of enforcing the adoption of prevention and control
measures. , .

(vii) It is suggested that the biological control of pests is a
matter which requires further investigation and support is given
to the proposal for the establishment of a. biological research.
station.

(viii) Attention is drawn to the loss caused through the dete-
rioration of foodgrains during storage. ' It is recommended that the
investigations now being conducted by the Storage Directorate of
the Food Department of the Government of India and by the
Imperial Council of Agricultural Research, should be vigorously
developed.

(ix) Stress is placed upon the need for the eradication of
deep-rooted weeds such as karns, hariali, etc., by means of tractor
ploughing.

(x) Attention is drawn to the harm which is being done 1o
agriculture by water hyacinth and lantana, and it is suggested that
investigations into the eradication of these two noxious weeds
should be continued.
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CHAPTER V.—AGRICULTURAL IMPLEMENTS AND
MECHANIZATION

'AGRICULTURAL IMPLEMENTS

The Royal Commission on Agriculture- (1928) expressed the
opinion that in India agricultural implements were on the whole
well adapted to local conditions and the capacity of the draught
cattle, and were light, portable, comparatively inexpensive,
easily made and repaired and constructed of material readily
available. They considered, however, that there was great scope
for their improvement in the light of the modern knowledge of
soil conditions, and expressed their disappointment that very
little work had been done in that direction. The Imperial Coun-
cil of Agricultural Research has not directed its attention to the
improvement of agricultural implements. Isolated attempts by
individual workers, agricultural engineers and others, have con-
tinued, but neither the scale of these attempts nor their results
can be regarded as very satisfactory. Awards for improved imple-
ments, offered from time to time, have not produced any striking
results. However, there ha¢ been some advance towards the evol-
ution of more efficient implements such as iron ploughs, seed drills,
harrows, cultivators, soil-scoopers, clod-crushers, ridgers, chaff-
cutters, groundnut diggers and decorticators, turmeric polishing
machines, maize shellers, etc. Attempts have also been made to
evolve suitable threshers and winnowers. Iron persian wheels of
various types, some with roller bearings, have come into use in
certain part¢ of the country and bullock carts fitted with pneu-
matic tyres are seen in a few areas. The most popular of the
improved implements are the light iron ploughs, chaff-cutters,
- iron sugarcane crushing mills and iron persian wheels. Improved
sugarcane juice boiling furnaces have also been generally adopt-
ed. Although over the greater part of India the scope for im-
provement is limited by the low capacity of the bullock, we are
of the opinion that there is room for further improvement. An
illustrated account of the various implements and other farm
equipment in use in India would be of assistance in the investi-
gation of improved types and we suggest that such a catalogue be
prepared. 'We also suggest that a collection of such implements
and other equipment should be made and kept in a central
“ museum.”” Attempts which are made to evolve improved types
in different parts of India are frequently undertaken without
knowledge of what has heen achieved in other parts of the country.
and labour is sometimes - wasted in covering the same ground

‘twice over.
MECHANIZATION OF AGRICULTURE

2. In India the draught animal is the bullock and an enormous
number of bullocks is maintained for the purpose of cultivation.
The total number of bullocks and uncastrated males over three
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years of age, kept for work only,-in-British India, accordiug to
the cattle census of 1940 was 49 millions, This was almost eqyal
to half the total adult bovine population. Both man and beast
have to derive sustenance from the soil and, largely owing to the
pressure of the human population on the land, the amount of food
available for cattle is grossly insufficient. "This is the main reason
why efforts made to improve the quality of the livestock have
achieved, on the whole, so little success. Again, as the bullock
is essential for cultivation, it is better fed than the cow. - Ag the
Royal Commission on Aorlculture observed, ¢‘ broadly, -it would
be true to say that, if there is any fodder available after the
draught cattle are fed, she (the cow) gets it or -shares-it. with
young stock; for the rest she is left to find food where she can.’
The cow’s poor diet affects her milk yield and her progeny.. The
former in its turn reduces the supply of a valuable protective food
for human beings and the latter leads to inefficient cultivation.
A reduction in the number of bullocks, by rehevmg pressure on
food and fodder resources, will enable the remaining bullocks to
be better fed and this will increase their eﬂic1ency. Again, the
cow will obtain a larger share of the cattle food available, She
also will be better fed and will, in consequence, produce more
milk and better progeny. There is no danger of reduction in the
amount of farmyard manure, for the quantity of fodder consumed
will not be reduced. One of the urgent needs of India, therefore,
is a reduction in the number of bullocks.

3. In many countries agriculture has been largely mechamzed
and we take the view that having regard” to the urgent need forl
a reduction in the number of bullocks in India,; the poss1b111ty of
replacing bullock by mechanitil puwer is a matter which-should
receive the urgent attention of all administrations in the post-war
period.! The mechanization of agricultuge is usually associated
with countries where agricultural labour is scarce and wages high.
It is often urged that a country in which agricultural Tabour is
cheap and plentiful is unsuited for mechanization, because the
employment of machinery on the farm will increase unemploy-
ment. In Indian conditiond, however, mechanization may serve
a purpose very different from that which it serves, for instance,
in the United States of America. A tractor does not derive its
motive power from the produce of the soil, whereas a bullock does.
By displacing, therefore, bullocks by machines more food will
be available for feeding the cow. The cow will be better fed and
there will be an increased supply of food for man.

4. Bullock¢ are employed not only for agncultural operatlons
in the field, such as ploughing, harrowing, etc., but also for lift-
ing water from wells, grinding corn and crushmg oil seeds and
sugarcane. For the latter. operations mechamzatmn has already

1, About 1920 there were 26 million horses and mules in the United States of
America and by 1940 they were less than 16 millions, In 1919 there were 160,000
tractors, and by 1939 they had increased to 1,600,000. There was similar
increase in other motor vehieles. This has meant a releace of 35 million acres of
land the production of which was required to support work stock. (Farmers ina
Changing World—Year Book of Agriculture—United States of America 1940—41).
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made a certain degree of progress in some parts of the country,
and oil engines and electric motors, where cheap electric power
i3 available, are being employed in increasing numbers. Various
hydri-and thermal-electric grid schemes are projected for con-
struction in the post-war period, and in areas where cheap electric
power will be available there will be special scope for the replace-
ment of bullocks by mechanical power in operations, ancillary to
- cultivation, of the nature mentioned above. In paragraph 9 of
Chapter I on Irrigation we have already referred to the desirability
of devising methods by which water lifts can be worked by
mechanical power, and “have suggested that a study of sach
methods should be carried out. We repeat that suggestion and
further stress that all possible measures should be taken, e.g., by
hiring out electric motors and providing an efficient maintenance
and repair service, to encourage the use of mechanical imstead of
bullock power in the operations in question.

"~ 5. Up to the present the employment of tractors in {arming in
India has been limited to a few large estates growing cotton or
sugarcane. In paragraph 13 of Chapter 1V on ‘' Protection
against pests and diseases,”” we drew attention to the large areas
in certain parts of India which are seriously infested with deep-
rooted weeds, and pointed out that deep, ploughing by tractors
appears to be the only manner in which these weeds can be eradi-
cated. As we said in that paragraph, several Provincial and
State Governments have placed orders for a considerable number
of tractors for work in these areas. Orders have also been placed
by, Provincial and State Governments for tractors for the purpose
"of bringing under cultivation land which, though culturable, is
now uncultivated. The primary object of the employment of
these tractors is the eradication of deep-rooted weeds and the
breaking up of new land, but we suggest that these machines
should also be utilized*for conducting thorough investigations, in
- continuation of those carried out by the Burma Shell Oil Storage
and Distribution Company in the years 1930-33, into the whole
question of the substitution of mechanical for bullock power in
farming operations.

For the eradication of deep-rooted weeds and the breaking up
of new land, deep ploughing is essential and powerful tractors are,
therefore, required. Where, however, deep ploughing is not
necessary tractors of a smaller size, for example, of 8 to 10 horse
power, should prove more economical. Small tractors would also
possess the advantage of being more suitable for work on small
holdings and in small fielde. We understand that small tractors
of low horse power are available, and we suggest that experiments
be carried out with this type of tractor, with a view to evolving
a design or designs most suitable to conditions in India in gene-
ral and in different parts of the country.

India is a land of small holding¢ and, although there is a
number of landholders and cultivators whose holdings are large
enough to justify the use of power machinery for cultivation, it
is obvious that the only hope of placing it within reach of the
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vast majority of cultivators is by co-operative effort, or by a
system under which ploughing and other operations are carried
out by contractors on a contract basis. It is only along these lines
that it will be possible for the small cultivator to 4dopt modern
methods and it is clearly important that these matters should be
carefully investigated. ,

Expeérimental operations in connexion with the mechanization
of agriculture will, in all probability, disclose the need for
changes in design of tractors and tractor-drawn machinery, and
this in it¢ turn may point to the need for a well-equipped section
of agricultural engineering at one of the main engineering col-
leges in India. = B ' ‘

6. The conclusions and recommendation of this' chapter are—~

(i) There is scope for -further improvement in agricultural
implements. It is suggested that progress would be assisted by,
firgt, the issue of an illustrated account of the implements and
farm equipment in use in India, and secondly, the establishment
of a central ‘‘ museum ’’ containing a collettion of such imple-
wments, ) 7 .

(ii) One of the urgent needs of agriculture in India is a re-
duction in the enormous number of bullocks employed in farming
operations. The substitution of bullock by mechanical power
appears to offer the greatest possibility of effecting this reduction.

(iii) In addition to being employed for agricultural opera-
tions in the field, bullocks are also used for lifting water from
wells, grinding corn and crushing oil seeds and sugarcane. Some
progress has been made in the substitution of mechanical for
bullock power in the latter operations. It ig recommended that
all possible measures be taken to encourage the use of mechanical
power, particularly in areas where cheap electric power is (or
will be) available, for these operations.

(iv) Several Provincial and State Goveruments have placed
orders for tractors for employment in areas infested with deep-
rooted weeds and for breaking up new land. It i¢ recommended
that these tractors should also be utilized for conducting thorough
and business-like investigations into the whole question of the
substitution of mechanical for bullock power in farming opera-
tions. ' ’

(v) Small tractors of low horse-power are now available.. Tt
i¢ recommended that experiments be carried. out with this type
of tractor with a view to evolving a design or designs suitable to
Indian conditions, ' -
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-Lieutenant-Colonel Sinton, who was for some years Director of
the Malaria Survey in India, wrote in a bulletin published in
1936 entitled ‘‘ What Malaria Costs India ’’ as follows:—

. These figures suggest that about 40-to 50 times as many
" fever "’ deaths occur in rural areas as in urban areas. As malaria
is pre-eminently a rural disease and agriculture is the chief support of
the country, the loss which the staple industry of India sustains must
be enormous. - The influence of this disease upon agriculture is there-
fore one of the most important economic problems of India
The probiem of existence in very many parts of India is the problem
of malaria. There is no aspect of life in this country which is not
affectéd, either directly or indirectly, by this disease. It constitutes
one of the most important causes of economic misfortune, engendering
poverty, - diminishing the quantity and quality of the food supply,
lowering the physical and . intellectual standard of the nation, and
hampering .increased prosperity and economic progress in every way.

Other authorities have written to the same effect. Bentley,
who made a special study of the relationship between agriculture
and malaria in Bengal, stated in his book, ‘‘ Malaria and Agri-
culture in Bengal (1925) ’ that ** as a broad fact only between
58 and 60 per cent of the cultivable area in Central and West
Bengal is under cultivation while in the less malarial eastern
portion the percentage is 90.”

Of all the diseases of India malaria is the most widespread
and, as Colonel Sinton has pointed out, its prevalence seriously
affects the efficiency of the rural community. In certain parts
of the country the economic wastage due to this disease is very
considerable, /Malaria, though responsible for perhaps a million
deaths annually, is not a dramatic disease like plague or cholera;
it is, rather, an ingidious enemy, producing anaemia and lethargy
and destroying initiative and ambition. It lowers the capacity
for work of hundreds of thousands below that of a healthy indivi-
dual. Again, it tends to be worst in the season most suitable for
agriculture, and sometimes the sowing and reaping of crops are
geriously interfered with. Efficient agriculture demands a
healthy worker. If the cultivator is to obtain the optimum bene-
fit from irrigation, an increased supply of manure and improved
varieties of seed, he must be healthy. An agricultural community
which is weakened in mind and body by malaria will never be a
prosperous community./

7 2. It is not only by impairing the health of the community

that malaria disastrously affects agriculture. It also prevents
fertile land from being brought under cultivation. For instance,
in the United Provinces in the Terai at the foot of the Himalayas,
there is a large tract of generally fertile land which is unculti-
vated chiefly because of its extreme unhealthiness due to malaria.
The Government of the United Provinces have told us that it is
proposed to survey a large block of this land with a view to
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bringing it under cultivation as a Grow More Food meusure. "The
area is so malarious that, if the project is undertaken, it* will
have to be developed by means of labour battalions under discip-
line, living in epecially constructed anti-malarial barracks, IS
may also be necessary to withdraw the labour during the malaria.
season. There are also other areas in the United Provinces, and
considerable areas elsewhere in India, which are thinly popus
lated because of the presence of malaria. Instances of the lattet
are parts of the Vizagapatam and Malabar districts in Madras,
the Dinajpur district in Bengal and the Kanara district in Bom-
bay. We may add that reclamation schemes, based on _antiT
malarial measures found to be effective on an experimental- scale;
have been initiated in latge areas in Malabar and Vizagapatam:
If these prove successful, extensive tracts in the hilly and mala-
rial zone stretching across the Madras Presidency from Vizaga-
patam to Malabar may be cleared of malaria and become available
for colonization and cultivation.

/3. Prevention, as Dr. Paul F. Russell of ‘the Rockfeller Foun-

dation has pointed out in his admirable monograph on “ Some
Social Obstacles to Malaria Control *’! is a social as much as a
technical problem. Much further research into economical and
effective methods of malaria control is needed, .but even more
important is the application of existing methods and knowledge!
Russell gives the following five ‘‘ social causes for the maintenance
of malaria ”’:— o

1. Absence of a sufficient weight of public opinion which has
been enlightened regarding, (a) economic and public health import-
ance of malaria; (b) available measures of malaria prophylaxis and
control; (c) social responsibility for prevention of malaria..

2. Lack of sound administrative principles, especially as regards,
(a) co-ordination of, and effective distinction between, hygiene and
preventive care, on the one hand, and preventive medicine and
medical-surgical care, on the other; (b) methods of obtaining effec-
tive co-operation between such Governmental departments as Public
Works, Agriculture and Public Health; (c¢) necessity for continuity
of efiort when dealing with malaria. - ‘

3. Lack of adequate training of health officers in practical
malaria control methods and lack of sufficient numbers of specialist
personnel, such as malariologists, malaria entomologists, engineers,
and agronomists. » co

4. Lack of official cognizance of economic considerations as to,
{a) what malaria actually costs a community; (b) what benefits the
control of malaria would confer on a ecommunity; (¢) what constitutes
& proper budget item for malaria control.

5. Inadequate knowledge of methods for applying practically,

that is effectively and economically, the results of research in
malariology.

T'4. We may briefly follow Russell in his discussion of these
various social factors. In the first place, education is necessary
to create sound public opinion on the problem of malaria, and this

1 Indian Medical Gazelte, 1941, 76, 11, 681.
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must ‘‘ permeate the curricula of all schools through technical
colleges and universities and be intensely practical.” It is parti-
cularly important that students should learn something of the
economic effects of malaria and the scientific approach to the
problem of prevention. 'l'o know that ‘‘ mosquitoes carry malaria ”’
18 not sufficient. *‘ The average individual in India, if he ever
thinks of it at all, views malaria with resignation, without the
faintest idea of how it has retarded the development of his country.
He has not the slightest conception that, over and over again, it
has Leen conclusively demonstrated that malaria prophylaxis is
not only feasible but economically profitable in many areas.
Finally as a rule, he has not the remotest feeling of social res-
ponsibility for the control of the disease. There is little vrge to
contribute either money or labour, in fact even co-operation is
often unobtainable. One rarely finds, anywhere in India, an
educated, articulate and effective public opinion regarding 1aalaria
and its prevention. Absence of this primary mainspring for
an effective control programme constitutes one of the chief reasons
why malaria continues to ravage the countryside, practically
unchecked.” ‘

We feel that the first ‘‘ social cause >’ mentioned in the previous
paragraph, and the passage quoted above, over-emphasize the res-
pensibility of the public for the lack of an enlightened and
effective public opinion on the question of malaria control. It is
scarcely the fault of the average villager that malaria is accepted
with 1esignation, since he has had little opportunity of learning
that the disease can be prevented or how it can be prevented. The
most satisfactory method of creating a strong public opinion is
by practical demonstrations that malaria can be effectively con-
trolled in malaria-ridden areas, and the organizafion of such anti-
malaria work is the responsibility of Government.

5. While the ordinary man is ignorant about malaria in its
various aspects, the same is unfortunately true of administrators
generally, and workers in state departments, such as Irrigation,
Public Works and Agriculture, whose activities have often a direct
beating on the malaria problem. The distribution of anti-malaria
drugs is an essential measure, and in limited and disciplined
groups, e.g., military units, the disease can be kept under control
by this means. But it has often been demonstrated that the use
of such drugs cannot control malaria in the general population,
and hence it must be realized that State responsibility for preven-
tion does not end with making them generally available. Another
fact of importance in the administrative sphere is that to sontrol
the disease continuity of effort is required. It not infrequently
happens that anti-malaria projects, after preliminary success, are
abandoned in a few years because the need for recurring effort and
expendilure is mnot understood.  Recurring expenditure 1s, of
course, normally much smaller than initial f:xpend1ture. If
financial support is withdrawn the effect of the on_gmal works soon
disappears and the malaria-carrying mosquito regains its

dominance.
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6. A great deal of malaria is ** man-made *’ produced by faulty
irrigation works, faulty agricultural drainage, railway construction,
ill-kept tanks, uncontrolled jungle clearance, improper siting and
Lousing of labour groups employed on construction works and in
varicus cther ways. Much ‘‘ man-made >’ malaria could be pre-
vented by closer co-operation . between engineers and malaria
experts, and by the instruction of engineers in the principles of
malaria control before they undertake-executive responsibilities in
the tropics. It is essential that the rural development which i so
essential to the country should not be accompanied by an increase
in the incidence of malaria, o

7. On the public health side, more anti-malarial workers are
needed. The Public Health Departments of the Provinces and
larger States should include a professional malariologist, or a
healta officer trained in malarial control, a malaria engineer or a
sanitary engineer with knowledge of anti-malarial work, an
entomologist, and a malaria agronomist. The agronomist would be
largely concerned with the prevention of ‘‘ man-made ”’ malaria
produced by faulty methods of agricultural development, etc.
Public health anti-malarial organizations must also include a
sutficient number of trained field inspectors and laboratory assis-
tants. When the war is over, a considerable number of military
officers, commissioned and non-commissioned, who have gained
experience of malaria control in the army should be available for
civil employment. . ‘

8. Malaria control is socially speaking a good investment. In
a sludy in a typical South Indian village, carried out by Russell
and Knipe,! it was found that the per capita annual payments for
the freatment of malaria fevers by quacks, priests and doctors
amounted to Rs. 2-8-0. Losses due to money paid out and to cash
wages not received because of malaria amounted to Rs. 3-14-0 per
annura. At the same time it was scientifically demonstrated that
in this village malaria could be controlled by the *‘ spray-killing >
of adult anopheline mosquitoes for less than Re. 0-8-0 per capita
per annum. (The principle of *‘ spray-killing ’’ is that houses are
sprayed every eight days by a solution of pyrethrum in kerosene..
This disposes of most of the adult mosquitoes which are potential
*carriers of the disease.) (In the same ares the cost of controlling
** irrigation malaria,’”’ i.e., malaria due to the breeding of
mosquitoes in borrow pits, field channels, wells, irrigation channels
and fallow fields under water—was investigated. Initial and main-
tenance costs were Rs. 4-6-0 and Re. 0-1-11 per capita per year
respectively. *‘ Intermittent irrigation ’’ has been suggested as
a cheap method of malaria control; this involves the periodical
interruption of the flow of water on to irrigated land so that the
land dries up and mosquito breeding is checked. A sequence of
41 days of irrigation and 2} days of drying has been recommended.
1t appears, however, that the drying of paddy land to a sufficient
degree to affect mosquito breeding may interfere with the growth
of rice crops and the question is one which requires further
investigation.y

1J. Malaria Institute, India, 1941, 4. No. 2.
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9. These examples illustrate the fact that malaria control in
rural areas is not, as is sometimes thought, an impossible proposi-
tion. . It is true, as Russell points out, that it would be difficalt
to persuade the villagers themselves to produce the eight annas per
capita needed fur spray-killing, and that two annas per capita
annually is alout the amount which, at current levels of expendi-
ture os public health, local and Government authorities are Jikely
to make available for malaria prophylaxis, The sums meniioned
above include the cost of paid labour, and it is to be observed that
if villagers could be persuaded to undertake anti-malarial werk
without payment, for their own very material benefit, the cost of
suca work would be greatly reduced.

4 Yurther research may lead to the development of control methods
which are cheaper and more effective than any yet evolved.
Pyrethrum has hitherto been the most effective insecticide for anti-
malarial work; its production in India has been developed during
the war, mainly to fulfil military needs, and after the war local
supplies could be fully used for anti-malarial control among the
civil population, and its cultivation if necessary extended. Drief
reference must also be made to the remarkable new insecticide.
D.D.T., which appears to be a most potent weapon against
mosquitoes and insect pests in general. -

s 10. In Bengal attempts have been made to secure public co-
operation in anti-malarial measures and an ‘‘ Anti-Malarial
League *’ - was founded in 1912. Later, in 1919, this was converted
into the ‘‘ Central Co-operative Anti-Malaria Society, Limited ™
with the object of organizing ‘‘ a network of autonomous co-opera-
tive anti-malarial and public health societies throughout the Pro-
vince of Beugal for taking measures for the eradication of epidemic
diseases and to group these societies together for effecting larger
sanitary measures and medical relief.”” It appears that in the
earlier years of its existence this society achieved something by
enlisting the voluntary labour of its members who undertook jungle
‘clearance, swamp drainage, drain comstruction, etc., while, with
technical help from Government, water-courses were straightened
or improved and houses and yards in villages inspected. Later, the
initial enthusiasm of - the *‘ anti-malarial and public health
societies > faded and Bengal remains the most malarial province
in India. In Baroda the public has co-operated in anti-malarial
measures in towns and villages and good results have been obtiin-
ed.' In the country as a whole, however, little attempt has been
made to enlist the support of the public in the campaign against

malaria.

11. We hope that after the war a most vigorous attack will be
launched on both urban and rural malaria in India. The control
of urban malaria is a relatively simple problem and there is no
valid reason why it should not be achieved. Malaria control in
general is essential to the satisfactory development of the country’s

! The Baroda Scheme covers 15 towns and 367 villages, the cost being Rs. 50
per village and Rs. 1,000 per square mile in urban areas. Half of thisis borne
by the Government and the remainder by local bodies and municipalities.
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ogricultural resources. There is little excuse for the usual attitude
of defeatism with regard to the problem. We may quote here a
remark of Sir Ronald Ross, the great discoverer of the cause of
malaria: ‘‘ The prevention of malaria depends not so much on
profuse expenditure as on the intelligence, enthu51asm, and energy
of those who are responsible for sanitary affairs.”’

While malaria is the most common and the most debi: 1tatmg
disease in rural India, there are other diseases which impair the
health and physical efficiency of the cultivator. In certain parts
of the country hookworm is widespread and, like malana, leads to
anemia and bodily weakness. Here again eradication is possible -
if vigorous steps are taken. It may indeed be said that all mea-
sures to prevent disease and improve health in rural areas will
help to increase the cultivator’s capacity for work and hence the
production of food. For this reason we regard the development of
satistactory health services in rural areas as a matter of the greafest
1mportance.

12. The main conclusions and recommendahons of this- ch.).pter
are— .
“{(i) Malaria is widespread and serlously affects the efﬁc1ency
of the rural population; it lowers the capacity for work of hundreds
of thousands below that of a healthy individual. An agricultural
coinmunity which is weakened in mind and body by malana will
never be a prosperous community, >

(ii) Malaria prevents large areas of fertile land from Ie\mg
brought under cultivation.

(iii) A great deal of malaria is man"—made produced by
faulty irrigation works, faulty agricultural dramage, railway ccn-
struction, etc. Much g man—made ” malaria could be prevented
by closer co-operation between engineers and malaria experts.

“(iv) The Public Health Departments of the Provinces and the
larger States should include a professional malariologist or a
health officer trained in malaria control, a malaria engineer or a
sanitary engineer with knowledge of anti-malaria work, an
entomologlst a malaria agronomist, and tramed field mspectori
and laboratory assistants.

) Malaria control in rural areas is not an. 1mposs1ble pro-
position and further research may lead to the development of
control methods cheaper and more effective than any yet evolved.
Malaria control in general is essential to the satisfactory develop-
ment of the country’s agricultural resources. There is little excuse
for the usual attitude of defeatism with regard to the problem.
A most vigorous attack on both urban and rural malaria should be
launched after the war.

111
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CHAPTER VII.-.ANIMAL HUSBANDRY
A.—LiveEsTOCK

In India efficient cultivation depends largely on the capacity
of the plough cattle, and cattle are also the source of farmyard
manure—the most important manure in the country. The value
of cattle, therefore, in increasing the fertility of the soil and
thereby the outturn of crops cannot be over-estimated. Again,
‘an  increase in the consumption of milk is a most important
means of improving the diet of the people and this depends
.upon the efliciency of the milch cattle. The prosperity of Indian
‘agriculture is thus closely linked with the improvement of live-
‘stock. In this chapter we examine some of the problems preseunted
by animal husbandry. '
S ‘ Numbers

2. The first all-India census of livestock was taken in the
cold weather of 1919-20 and since then a census has been under-
taken at the end of each succeeding quinquennium. The figures,
however, are incomplete. In the fourth census of 1935, two
‘previnces, Bengal and Bihar and Orissa, did not participate owing
to financial reasons, and at the fifth census, held in 1940, the
United Provinces and Orissa (newly constituted a province in
1936) did not take part owing to the need for economy arising
‘out' of the war. The figures for the Indian States are also
incomplete, for, although the number of states participating is
progressively increasing, the livestock in about 21 per cent of the
total area of the states was not enumerated at the census of 1940.
The statement below gives, for each of the main provinces and
for  British India as a whole, the total numbers of cattle and
buffaloes according to the census enumerations of 1925, 1930,
1935 and 1940. '
Number of cattle 8'33 buffaloes (in *000s).

Province. P -
e 1925, 1930. 1935. 1940.
Assam .. . . 5,786 5,662 5.982 6,496
Bengal .. . .. 25492 25,287 25,287 23,699
Bihar .. . } 20,728 21,308 21,308 15,456
Orissa .. e X 4,863
Bombay . 8,481 9,416 9,961 9,734
Sind .. .. .. 2,327 2,379 2,635 2,376
Central Provinces and Berar. 11,671 14,378 13,844 13,279
Madras .. - .. .o 22111 22,441 24,607 22,119
Punjab .. AN .. 15,232 14,293 - 15,841 15,414
United Provinces .. . 31,046 31,460 32,469 32,469
North-West Frontier Province. 1,091 1,024 1,038 1,033
Total (British India excluding
minor Administrations) .. 144,705 148,361 153,745 147,424

Note,—(i) A census was not taken in the United Provinces in 1940 ; the figure

for 1935 has been repeated. .

(ii) A census was not taken in Orissa in 1940 ; the figure given represents
the total of the latest census figures for the areas included in the Province.
. (iii) A census was not taken in the Provinces of Bengal and Bihar and
Orissa in 1935 ; the figures for 1930 have been repeated. .

(iv) Owing to territorial changes, the figures for the two provinces of Madras
and the Central Provinces and Berar for the years 1940 and 1935 are not strictly
comparable.

[ 176 ]



CHAP, VII] ANIMAL HUSBANDRY

1t is difficult to draw precise conclusions from these figures,’ partly

because they are incomplete and partly because of the errors in

enumeration to which they are subject, particularly in the perma-

nently settled areas. They do, however, indicate that while

there was a considerable increase in the numbers of cattle and

buffaloes throughout the whole of British India, except in Bengal,

during the ten years ending 1935, the quinquennium ending

1940 was marked by a substantial decrease which was particulacly

noticeable in the provinces of Bengal, Bihar and Madras. In

the absence of full information it is not possible to give a definite

explanation of the fall in the five years ending 1940, but they
slump in agricultural prices which occurred during the ¢“ thirties,’”"
may have been a contributory cause.

In Chapter II of Part I we drew attention to the high prices
Prevailing for cattle and complaints of shortages, particularly
of plough cattle, in certain parts of India. Complete figures
for the 1944-45 census are not yet available, but the following
data in regard to the position in the United Provinces are of
interest. They are the result of a census. carried out during
the course of the year 1944, ' :

. Numbers in Increasge (+)
Class of cattle. —— - A —— ©or
1935 1944, decrease (—) .
- . (*0008). (’000s). (’000s).
Bullocks .. 10,153 10,230 + 77
Cows .o 6,005 5,343 — 662
Young stock (3 years and 7,019 5,624 — 1,495
under) .o
Buffaloes (male) . 943 834 — 109
’ (female) . 4,245 4,418 + 173
»» (young stock) . 4,104 (Not available)

These figures indicate that while, as compared with 1935, the
bullock population increased slightly, there was a fall of neatly
11 per cent in the number of cows and about 21 per cent in
that of young stock. We understand that the census figures
also- show a decrease in the numbers. of cows and young stock
in the Madras Presidency. We draw particular attention to
this decrease in cows and young stock, for, if it has occurred
in other provirces and in the states, it may be necessary, in order
to prevent a fall in the number of working bullocks during the
post-war period to continue the ‘“ war’’ restrictions on . the
slaughter of cattle under a certain age.

We attach importance to the maintenance of livestock statistics
and recommend that provinces and states should recognize their
obligation to conduct quinquennial enumerations on a uniforia
system of classification, . :

. Livestock improvement—DBreeding .

3. The problem of the improvement of livestock in India
was examined in detail by the Royal Commission on Agriculture
(1928) and was again reviewed by Dr. Norman C. Wright in
1937.' We shall, therefore, confine our attention to certain
of the main aspects of the subject. =~ =~ =~ =~ .~

! Report on the Development of the Cattle and Dairy Industries of India, 1937.
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4. The Royal Commission on Agriculture placed the number
of stud bulls which should be maintained in India at one million
and estimated the yearly requirements at 200,000. As against
these figures, the total number of pedigree and approved animals
at stud in British India is about 10,000 and the annual issue
from Government farms is in the neighbourhood of 1,000. Lt
may be urged that these figures do not give a correct impression
of the progress made and that, if account be taken of animals
bred in the villages, the number of improved bulls would be
iarger. In this connection reference may be made to the number
of bulls. enumerated at the livestock census of 1940 as kept solely
for breeding purposes. This number was 500,000 for British
India and about 170,000 for certain Indian States. The large
"majority of these animals were, however, not of the required
.standard, and even if they were, the total number of breeding
bulls would still be much below the figure of 1,000,000 estimated
as desirable by the Royal Commission. The provision of stud
and approved bulls is clearly a matter which demands the most
earnest attention of the Central and Provincial Governments.
The solution which Dr. Wright suggests is that ‘‘ increasing
use should be made of the improved (and registered) animals
bred under village conditions in selected breeding tracts.”’ This
appears to be the only way in which it would be possible to
provide the number of breeding bulls required by the country.
It would, however, still be necessary to maintain Government
breeding farms in order to preserve the type of each breed ind
to provide a nucleus for further improvement. The extension
of existing and the establishment of new cattle breeding farms
is, therefore, essential and we notice that the post-war develop-
‘ment plans of several Governments make provision for the
expansion of these farms.

- 5. Along with the provision of stud and approved bulls, the
castration of inferior animals is essential if there is to be improve-
- ment on an extensive scale. Progress in this matter has v.aried
from province to province and the proportion of uncast.ra:ted animals
is still very large. Apart from the difficulty of providing staff for
a task of this magnitude, the best age for castration has not as
vet been determined. The difficulty is that the cultivator 13
reluctant to have his animals castrated at an early age, because
be believes that the operation has an adverse effect on the animals’
subsequent development. The Roval Commission recommended
that an investigation should be made into this matter but we
understand that this has not been done; we suggest that an
enquiry should be undertaken. We also recommend that every
effort should be made to increase the castration of scrub-bulls,
particularly in important breeding areas.

6. As regards improved milking breeds: twq me::thods h?,ve been
tried, cross-breeding with sires of high mllk-yleldmg strains from
abroad and selection from indigenous cattle. There is now general
acreement that the latter is more calculated to produce results of
l;sting value, and it has been established that by careful selection
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from Indian strains, cows can be bred which are capable of giving »
milk yields comparable with those of foreign animals. Improve-
ment by selection is, however, a slow process and a considerable
period must elapse before high-yielding indigenous cows are
available in sufficient numbers for the supply of milk to large urban
areas. High milk-yields are of special importance in ensuring an
adequate supply for such areas and it may, therefore, be necessary
to continue to rely for some time upon first generation crosses with
a high milk yield for increasing the supply of milk to cities and
the larger towns, ‘

The she-buffalo is growing in popularity largely because of her
higher milk yield, and it has been estimated that in British India |
buffaloes provide over 45 per cent of the total milk supply. In -
fact, as the Royal Commission on Agriculture observed, ¢ it is the
vumber of she-buffaloes, not the number of cows, that has to be
taken into account when seeking an index of the milk production
of the province.”” Although this is the position, it is only recently
that attempts have been made to improve the milk yields of
buffaloes by selection and breeding from high-yielding strains. We
recommend that further work on these lines be undertaken.

7. We have referred to the difficulty of providing an adequate
number of breeding bulls. In this connexion, attention may be
drawn to the rapid advance made in the technique of artificial
insemination. It has been practised with success in Russia wheré
it was necessary to build up large herds of improved cattle within
a relatively short period of time. India is faced with a similar
problem. The utility of applying this method in Indian condi-
tions is now under investigation by the Imperial Council of Agri-
cultural Research. We may also refer to hormone therapy as
providing a possible method of*overcoming irregularities of breed-
ing in Indian domestic animals and of increasing milk production.
We suggest that the practicability -of adopting this method in
Indian conditions should also be investigated.

F éeding

8. Feeding is of crucial importance, for no lasting improvement
can be brought about by breeding . alone, since improved breeds
deteriorate rapidly if not fed adequately.. The vast majority of
Indian cattle are grossly underfed. In his monograph, the
Technological Possibilities of Agricultural Development in India,
1944, Dr. Burns estimates that the total number of bovine adults
in British India is about 107 millions and that the total feed
available consists of approximately 175 million tons of roughages
and less than 4 million tons of concentrates. As against the
amounts actually available, the quantities of roughages and con-
centrates required are calculated at about 225 million tons and
13 million tons respectively. On this basis the deficiency works
out at 50 million tons of roughages and 9 million tons of con-
centrates. These figures are, of course, rough calculations, but
they afford a guide to the great deficiency in the amount of food
available for cattle in the country. The-above figures give a
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general picture for British India as a whole, but an analysis of the
figures shows that deficiency in cattle food is greater in the thickly
than in the thinly populated areas, or to express it in another way,
‘the deficiency increases progressively with the increase in the rain-
fall.  For the purpose of this analysis, Dr. Burns divides British
India into three regions. The smallest deficiency is in the region
in which the rainfall is under 30 inches and the greatest in that in
which it is over 70 inches. The region with a rainfall of between
30 and 70 inches lies between these two extremes, but conditions
approximate more closely to those in the latter than in the former
region.

In the region with a rainfall of under 30 inches, that is, the
Punjab, the North-West Frontier Province, Sind, Baluchistan,
that part of Bombay lying to the east of the Western Ghats, and
the four Ceded Districts in Madras, the roughages available are
slightly in excess of the quantity required and the concentrates
amount to about 40 per cent of the quantity considered necessary.
In the greater part of this region, the cattle, which are estimated
to number about 19.5 million bovine adults, may be said to be
fairly adequately fed. This is partly accounted for by the com-
paratively large area under fodder crops. Out of the total area
of about 10-5 million acres under such crops in British India, no
{ess than 7 million acres are within this region.

.. The region in which the rainfall varies between 30 to 70 inches
comprises Bihar, Orissa, the Central Provinces and Berar, the
United Provinces, the eastern part of Madras excluding the four
Ceded Districts, and the northern part of the Bombay Presidency.
In this region with an adult bovine population of about 61.5 mil-
lions roughages and concentrates available are estimated at about
74 and 26 per cent respectively of the quantities required. The
deficiency in roughages is largely accounted for by the smaller
area under fodder crops. This amounts to about 3 million acres,
 ‘and would have to be increased by at least six times in order to
give the same quantity of green fodder per head of cattle as is
available in the region with a rainfall of less than 30 inches.

The position is the worst in the region with a rainfall of over
70 inches. This comprises those parts of the Madras and Eombay
Presidencies which lie west of the Western Ghats, Coorg, Bengal,
and Assam. In this region with an adult bovine population of
26 millions, the roughages and concentrates available amount
to about 67 and 27 per cent respectively of the quantities re-
quired. - The smaller area under fodder crops is particularly
noticeable, amounting to less than 500,000 acres. In order to
provide green fodder on a scale equivalent to that available in
the region with a rainfall of less than 30 inches, the area under
fodder crops would have to be increased by about 9 million acres,
that is, about 18 times the present figure.

The great need for improving the feeding of cattle is fully
realized by the Agricultural Departments in India and some
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improvement has been effected through the - introduction of
improved fodder crops. But, Dr. Burns’ figures show that ag yet
only the fringe of the problem has been touched.

Roughages

9. Roughages consist of straw, giass, and fodder crops. An
increase in the area under cereals, if it is accompanied by an
increase in the number of bullocks, may not result ia an increase
in the quantity of straw per animal. This is one 1eason, why
tractors should be used as far as possible in bringing new land
under cultivation. An increase in the yield of cereals per acre,
on the other hand, will be accompanied by an absolute increase
in the amount of straw available for .cattle feeding, and hence
the measures we have recommended for increasing the yield of
food crops should lead to some improvement in the feeding of
cattle. ' o

Grazing areas fall roughly into two groups, cultivable waste
and forest lands. The former are the more' important, for, cnly
a small proportion of the total cattle have actess to forest grazing
lands. I'he area of grass lands is decreasing owing to the in.
creasing pressure of the agricultural population on land, and
this process is likely to be accelerated in the future in view cf
the need for increasing the area under foodgrains. It is,.there-
fore, essential that the best possible use should be made of all
available grass lands. The Royal Commission on Agriculture
emphasized the need for regulating grazing and the establish-
ment of u system of rotational grazing, and the Animal:Hus-
bandry Wing of the Board of Agriculture recorded the following
observations in 1939:— s S

The Board notes with satisfaction the various efforts that
are being made in Provinces and States towards the improvement of
grass lands and recommends that this should be extended and intensi-
fied and linked up with all other movements towards soil conservation
and planning for better land use. Further, that local governments
be invited to consider the desirability of taking legislative powers,
where necessary, for enforcing the proper utilization of grazing areas
and waste lands capable of producing fodder or fuel.

So far, however, relatively little work has been done on the im-
provement of grass lands, and certain experimental rchemes,
sponsored by the Imperial Council of Agricultural Research in
. Bombay and Baroda, had unfortunately to be deferred till the
end of the war owing to the difficulty of obtaining fencing
material. We recommend that experiments in reseeding with
indigenous and foreign drought-resistant varieties, rotational
grazing, and manuring should be undertaken as soon as possible.
All these experiments will require that. the land chould be
enclosed.  The heavy expenditure involved in the erection of
ordinary cattle-proof fencing may, hHowever, as Sir John Russell
has pointed nut, be avoided by the useé of a single strand of
barbed wire electrified by means of an ordinary motor car
battery. "This method has proved successful in England. .
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Large areas of land in all provinces are classed as ‘‘ other
uncultivated land excluding current fallows.”” The whole of
this uncultivated land is not capable of growing crops but, as
Sir Herbert Howard points out in his monograph on *‘ Post-war
Forest Policy for India,” large tracts could be utilized for the
purpose of providing timber, fuel and grazing by the establish-
ment of ‘‘ minor ”’ forests. These are short rotation forests,
the rotation varying between 15 and 20 years, and they can be
opened to grazing within three or four years of planting when
the frees are sate from damage by animals. Such forests provide
good grazing until the trees have grown to such an extent as to
prevent the growth of grass. Work has already been undertaken
on these lines in certain provinces.. We recommend that a survey
should be carried out in all provinces of the lands suitable for
development in this manner and schemes of afforestation put
into operation. - :

i 10. Special fodder crops at present contribute about 11 per
jcent of the total available roughages. In I901 the area under
“these crops in British India was 2.9 million acres; it had increased
to 10-2 million acres by 1935 and to 105 million acres
by 1941. This is less than 5 per cent of the net cultivated area.
In addition, an undetermined proportion of jowar, bajra, and
maize, and sometimes of other cereal crops is fed to cattle and
‘other livestock. The increase in the fodder acreage may giv: an
impression that cattle are better fed than they were 40 years ago.
A more likely explanation, however, is that the decrease in
grazing lands, combined with the increase in the number of
cattle, has made the growing of fodder crops an absolute necces-
‘gity. However that may be, there is no doubt that the produc-
tion of fodder crops is quite inadequate. : Further, as we have
pointed out in paragraph 8 of this chapter, the distribution of
these crops is very uneven; 7 million acres to 19 million bevine
adults in the region with a rainfall of under 30 inches; 8 raillion
acres for 61.5 million animals in the region with a rainfall of
between 30 and 70 inches; and 0.5 million acres for 26 million
cattle in the region with a heavy rainfall. In the absence of
good grazing, green fodder is essential for the maintenance of
the health of the animals. Agricultural Departments in India
are fully alive to the need for increasing the supply of green
fodder, and the introduction of berseem and various exotic
grasses, such as Napier grass, Guinea grass and Sudan grass, has
resulted in some improvement. We doubt, however, whether it
is possible in many parts of India to bring the production cf
green fodder crops up to the required level, unless it proves
practicable to adopt mixed farming on an extensive scale or, as
we pointed out in an earlier chapter, the number of bullocks is
reduced considerably by the use of power-driven implements.

Concentrates

11. Concentrates consist of seeds, bran, pollard an.d oilcakes.
These have a high nutritive rafio and are of particular importance
as a feed for milch cattle. Oilcake is .the most  important
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of the concentrates both as regards quality and quantity. Tn
Chapter 1I of this part, we have already drawn attention to the
need for crushing in India as much as possible of the oilseeds
produced in the country, with the object of increasing the supply
of oilcake for use as manure and as feed for cattle. DBut this
will not solve the problem; the supply will still be inadequate.
An increase in oilseed production will also be necessary. Hulls
of pulses are anofher important source of concentrates. }ulses
are an important ingredient in the human diet and as we pointed
out in paragraph 10 of Chapter III of Part I1I, humaa nutriticnal
requirements call for a large increase in their production. An
increase in the production of pulses will, therefore, also provide
an increased supply of concentrates for cattle.

Mized farming

12. It has been suggested that a solution of India’s food and
fodder problems is to be found in the adoption of the system of
‘ mixed farming.”” Sir John Russell in his. Report (1937) on the
work of the Imperial Council of Agricultural Research observes
ihat ¢ a wider introduction of fodder crops inte Indian agriculture
would probably effect a great improvement in yields and in the
total output. More food for the animals would mean more manure
and enhanced fertility of the soil. This was the prime factor in
the improvement of British agriculture and the additional yields
of grain more than compensated for the area taken from grain
and put into fodder crops.” )

Dr. Wright stresses the same point in his report on the develop-
ment of the Cattle and Dairy Industries in India. On page 60 of
the Report he says— ) - .

The solution of the problems appears to be along the lines
indicated above, namely, the development of a * mixed farming -
system. In such a system the production of animal products, such
as milk, is carried on’side by side with the system of cropping in
which leguminous fodder crops take an important place and in which
full use is also made of the increased quantities of cattle manure.

Dr. Wright also draws attention to the improvement in the condi- -
tion of the agricultural population through the adoption of a system
of mixed farming in Nigeria and other territories in West Africa.

The Imperial Council of Agricultural Research has instituted
several experimental schemes of mixed farming in the -United
Provinces, the Central Provinces, the North-West Frontier' [Pro-
vince, and Sind. In view, however, of the importance of the sub-
ject, we doubt whether these experiments are being conducted on
Q@ sufﬁcientl{ large scale. The introduction of mixed farming has
been strongly advocated by experts well qualified to advise on the
subject, and it appears to us to be imperative that the possibility
of introducing this system should be fully investigated in all pro-
vinces. We accordingly strongly recommend that the experiments
now teing carried out should be .continued. and extended to other
parts of India, for example, Bihar, Bengal, and Madras, where
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the difficulties attending the adoption of the system are probably
greater than in the areas in which investigations are now being
conducted.

Dual purpose cow

13. We would draw attention to the possibility of a dual pur-
pose cow, that is, a cow which could be used for draught purposes
and yet yield a reasonable supply of milk. Actually, cows are
used as plough cattle in some parts of the country. According to
the livestock census of 1940, the number of cows so used in Bengal
and Madras was over 800,000 and 500,000 respectively.

Writing about Eastern Europe where the density of human
and cattle population and the standard of agricultural production
are similar to those of many parts of India, Lamartine Yates and
Warriner (Food and Farming in Post-war Europe, 1943) comment
as follows:—

One of the great burdens of East-Europe farming is the
excessive number of work animals on the very small farms.
Until pressure of population can be relieved so that farms can be a
little larger, it is essential that work animals should also be produe-
tive animals. For instance, in Switzerland, where in some districts
the holdings are extremely small, the peasants are urged, not always
successfully, by their economic advisers to use a cow for ploughing
and other field cultivation. The effort of working, it is true, some-
what lessens the cow’s milk yield, but the loss is small compared
with the cost of keeping a horse.

We do not feel we are in a position to express an opinion on the
question of the use of the milking cow as a draught animal for
cultivation. But we would suggest that it is a matter worthy of
investigation, for we attach importance to any measure which will
by reducing the total number of cattle, enable the remainder to
be better fed. In this connection we would point out that in many
parts of India plough cattle are used only for a few months in
‘the year and that, therefore, it would be on{y during a part of the
year that the cow would be required for work on the farm.

Livestock other than cattle

14. In addition to the ecattle population, India has large
numbers of sheep and goats. According to the census of 1940
there were over 27 million sheep and about 39 million goats in
British India. These animals are a valuable asset as they produce
wool, hair, skins, meat, and in the case of goats, milk. It is
interesting to note that, generally speaking, the number of goats
per square mile varies directly with the density of the population.
For instance, Bengal has 85 goats to the square mile, the United
Provinces 75 and Bihar and Madras 63, as compared with 35 and
88 in the Punjab and Bombay respectively. Sheep show a different
distribution, the number per square mile being the largest in
Madras (114) and the smallest in Bengal (8) and Bihar (15). Work
on the improvement of the breeds of sheep and goats is in progresa.
This work should continue and in view of the importance of the
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roat as a subsidiary source of income to the agricultural population
10 the densely populated areas, we suggest that special attention
should be paid to improving the breeds of this animal in these
areas.

The number of pigs is small, being only about 2 millions
exclusive of the United Provinces and OUrissa); this is due to the
fact that the pig is regarded as an unclean animal by the majority
oi the population and is kept by a relatively small section of the
people. So far, little has been done towards effecting improve-
ments in the breeds of pigs. In the circumstances this is natural
. —more important matters have demanded attention—but we
suggest that, as the pig is kept and eaten by some of the poorest
and most backward sections of the people, pig breeding is a matter
to which more attention should be given.

The keeping of pouliry is an important cottage industry in
rural areas, and eggs, fowls and ducks are valuable sources of food.
Before the war the number of fowls in the country was estimated at
173 millions and of ducks at 17 millions. The aggregate value
of eggs at the pre-war price of one pice each-has been estimated .
at Is. 525 crores.! The Imperial Council of Agricultural Research
has financed schemes for the improvement of poultry and for the
control of disease, and the Agricultural Departments in many pro-
vinces have special sections dealing with pouliry. In some pro-
vinces, notably in the United Provinces, large poultry (fowls
and ducks) farms have recently been started by and in associatiod
with the military authorities. We trust that full advantage will
be taken of the experience gained in the working of these farms
in the post-war period.

[ 34

Livestock disease

15. Cattle constitute the largest proportion of the cultivator’s
‘working capital and-their loss, therefore, through disease throws
a heavy burden on his resources and is very frequently the cause
of his indebtedness. The prevention and control of-cattle dis-
ease must, therefore, play an essential part in a programme oi
livestock improvement. Research into the causation, prevention
.and cure of disease is carried out at the Imperial Veterinary Re-
gearch Institute. Excellent work has been done but there is. great
need for more research and we welcome the proposals which we
understand are wunder consideration, for the extension of the
research activities of the Institute.

A contributory cause to the loss of cattle through disease in
some parts of the country, is the reluctance of many cultivators
to submit their livestock to preventive and curative treatment.
This can only be overcome by the efforts of a qualified and ade-
quate veterinary staff which by their success in the prevention
and cure of disease, will dispel the ignorance and prejudice which
pow unfortunately prevail. :

1 Report on the Marketing of Eggs, page 2.
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The Royal Commission on Agriculture made recommendations
for a large increase in the Veterinary Services in the provinces.
Although there has been some increase in staif, a really effective
organization has not yet been built up and further expansion of
veterinary hospitals and staff is essential.

B.—Mmnx

16. Estimates of milk production in India vary widely. Olver
and Vaidyanathan® estimated it at 1,000 million maunds (367
million toms). Wright* considered this estimate cxcessive und
placed the figure at 800 million maunds (294 million tons), 700
million maunds being hand-drawn milk available for human con-
sumption. A report® of the Marketing Adviser (194!) gives the
following estimates:— ,

Number of Annual yield Annual net Quantity Total antug

milkingz of hand- production consumed production
animais . drawn milk - of milk = by caives milk
(millions) per animal (million and lambs (million
’ (lb.) maunds/ (milliou maunds/
tons). maunds/ tons).
. tons). :
Cows .o 490 487 290 76 . 366
(1065 tons) (279 tons) (13-44 tons)
She-buffaloes .o 214 1,229 320 33 353
(1176 tons) (121 tons) (12°97 tons)
Goats .o 98 162 19 6 25
: : . (070 tons) (0°22 tons) (0°92 tons)
629 : 744
(23°11 tomns) (27-33 tons)

Olver and Vaidyanathan estimated daily per capita consunip-
tion as 10 oz. Wright’s estimate was 7 to 8 oz. while that of the
Marketing Report was 58 oz. Consumption varies widely ip
different parts of the country so that an all-India average, even
il accurate, does not give a true picture of the position. The
Marketing Report quoted above gives estimates for the ditferent
provinces. Sind was the highest with 18 oz. per capita, followed
by the Punjab with 15-2; in the United Provinces, the North-
West Frontier Province, Bombay, and Bihar intake was esti-
mated at 7-0, 6-8, 55 and 4-2 oz., respectively; while in the
remaining provinces it did not exceed 37 oz. and in the Central
Provinces and Assam was as low as 18 and 1-3 oz. respectively.
These figures may be compared with the per capita consumption
oi 56 oz. in New Zealand, 41 oz. in Great Britain and 36 oz. in
United States of America. Within a province production and
consumption will of course vary from locality to locality and an
average production of less than 4 oz. means that a large section
of the population gets no milk at all.

The average milk yield of Indian cows is very low. It is esti-
mated in the Marketing Report as 487 1b. per annum, which
may be compared with reported figures of 7,005 1b. for Denmark,

1 Agsessment of the Annual Contribution of Livestock to Indian Economy,
1934.

2 Report on the Development of the Cattle and Dairy Industries of
India, 1937.

3 Report on the Marketing of Milk in India and Burma (1943).
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3,463 for Australia, and 2,663 for Egypt. The average annual
yield of the Indian she-buffalo is higher than that of the cow,
but only 1,229 lb, according to the same report. The basic
cause of these low yields is inadequate feeding. If feeding can
be improved, breeding and good management can greatly increase
milk production, .

It is not necessary to emphasise the value of milk as a food.
It is a good source of animal protein and of various vitamins and
mineral salts and is of particular value as an ingredient in vege-
tarian diets, or diets which though they may include a little
meat or fish, are physiologically speaking, practically vegetarian
in character. Experiments have shown that groups of Indian
school children receiving additional milk—whole or skimmed—
increase in height and weight more rapidly than similar groups
not given milk. The bulk of the population of India does not get
enough milk and its low consumption is a matter of deep national

concern. :

We shall now discuss the possibilities of increased milk pro-
duction. The three important milking animals—the cow, the
she-buffalo and the goat—will be considered separately.

The cow

17. The cow performs the dual function of producing bullocks
for farm work and milk for human consumption. Her present
low yield makes her a liability to the farmer, since the milk she
gives does not pay for her feed. She is therefore neglected, parti-
cularly when dry. If she were better fed her milk yield would
improve and if her milk yield improved it would pay the culti-
vator to feed her better. This is one of several vicious circles in
Indian farming. ‘ : '

The potentialities for increasing the yield of cows by proper
management and feeding are considerable. Experience has shown
that when village cows are put on government farms they give
on an average about 60 per cent more milk in subsequent lacta-
tions, and the yield of their progeny may be further increased by
10 or 15 per cent. The yields of indigenous breeds have been
trebled or more in less than 20 years by selective breeding and
proper feeding in government farms. In well-managed dairy
farms yields per lactation of 4,150 1b, from purchased cows, and
9,720 1b. from farm-bred cows, have been obtained. .

As long as the cow is needed for the dual purpose of producing
bullocks and milk, care must be taken that improvement in milk-
ing qualities is not brought about at the expense of satisfactory
working qualities in the progeny. There is, however, a place
for the specialised dairy cow in the farming economy of India,
notably in the development of mixed farming. On a prosperous
mixed farm the farmer could grow fodder, keep and feed a cow
of a high yielding strain, and add to his income and improve his
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diet. A well-fed cow may be used to some extent for draughf
purposes as well as for milk production, and such a cow may be
more useful to the farmer than an ill-fed bullock and a worse fed
cow.

The she-buffalo

18. While the cow in India is kept primarily as a producer of
the draught bullock and only secondarily as a milk-producer, the
she-buffalo is maintained essentially for milk production. Under
present conditions she gives more milk than the cow; the average
milk yield of the she-buffalo is stated to be 1,229 Ibs. per annum,
and in certain Government dairies yields of 5,210 lbs. have been
obtained. Buffalo milk has a higher fat content! than cow’s milk.
The buffalo has also remarkable powers of converting coarse fodder
into milk, The relative importance of the she-buffalo and the cow
as milk providers varies from province to province. The propor-
tion of the milk supply obtained from the buffalo is lowest in
Bengal, and is low in Assam and the Central Provinces. In the
remaining 7 provinces it varies from 40 to 63 per cent and in
5 of -these exceeds 50 per cent. Illustrative ﬁgures are given
below : —

Number of cows and buffaloes over three years old kept for milk prod/ucuo 2,
Bovine population of ‘3-% %
over three years kept "
for breeding and milk §§

Province. production. 3 °
A - 'g )
r > p":E: g &g

)

. Cows. Buffaloes. & =
Assam - . .. . .. .. 1,305,188 112,781 18-4
Bengal 'e .o . .o 7,673,067 256,669 76
Bihar and Onssa .o . .o .. 5,792,628 1,625,792 539
Bombay .o . .o . .o 1,796,896 1,153,869 519
Central Provinces .. .e . .. 3,216,893 -830,084 26-8
Madras .e .. 4,280,661 2,395,870 50°1
North-West Fronbler Pxovmce .. .o 206,974 - 137,648 51-2
Punjab . . . .e .. 2,549,778 2,873,692 636
Sind e . ee . ae .e .e 761,107 - 339,573 400

United Provmcea .o e .e «s 5,726,249 4,060,877 469

The census statistics indicate the growing popularity of the
she-buffalo. From 1915-16 to 1934-35 the number of cows increased
from 37-7 to 38-7 millions, an increase of 3 per cent, while the
number of she-buffaloes rose from 136 to 15-4 millions during the
same period, an increase of 13 per cent. The census figures of
1940-41 show a decrease of about 0-5 million in the cow population,
but an increase of about 0-1 million in the number of she-
buffaloes. In paragraph 2 we have given figures of the latest
census for the United Provinces, which show that while the number
of cows has declined by 11 per cent the number of she-buffaloes
has improved by 4 per cent even during the war years. It is ohiy

L Fat per cent—
Buffalo milk. . 6:5 to 8:0
Cow .. . .e 4-5 to 5'6
Goat . .e .e 40 to 50

 Report on the Development of the Cattle and Dairy Industries of India—
by Norman C. Wright, page 174,
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recently that attention has been given to the question of imptov-
ing the buffalo, and the potentialities for increasing the milk yield
of this species have not been fully investigated. A valuable con-
tribution to the milk supply of lndia can be made by increasing
the numbers of she-buffaloes and improving their yields. It may
be added that some large buffalo dairy farms have recently been
established by the army, '

The goat

19. The third source of milk supply is the goat.! According-
to the census figures of 194041 there are in India 9 ‘8 million goats
(16 per cent of the total goat population) which are milked and
these yield some 19 million maunds (0.7 million tons) of milk.
Average annual yield per goat is estimated at 200 lbs. but goats
of certain breeds give a yield of almost 200 lbs. At the Hissar
Government Farm some goats have given a yield of over 700 lbs.
in one lactation, while one goat gave as much as 1,000 1bs.? The
highest yielding goats in the Punjab give more milk than cows
of average yield in Bengal. Generally speaking, it is in Northern
India that the goat is of importance as a milk-producer. In Bengal
and Central and South India goats are at present little used as a
source of milk. Only 3 per cent of the total all-India milk supply
is in the form of goat’s milk.?

The Imperial Council of Agricultural Research is financing
various schemes for improving the milk yield of goats and has
initiated a special scheme in Bengal. The possibilities of raising
yields through improved feeding and selective breeding are consi-
derable. Since it is essential to increase milk intake, and since
goats, in view of their large numbers, should be able to make a
substantial contribution to total milk supply, more attention should
be given to the milch goat than has previously been the case. One
disadvantage of the goat as a domestic animal is its destructive-
ness; unless properly controlled it may cause havoc in forest areas
and in vegetable gardens. Its capacity for doing damage could,
however, be reduced by better control and management, stricter
regulations in forest areas, the thorn fencing of vegetable plots,
ete,

Sheep, camel and ass milk is of little importance. In North-
west India certain breeds of sheep are regularly milked and those
of the Daman and Lohi breeds are good milkers. ¢ Camel milk is

seldom drawn for sale but nomadic breeders may use it for
drinking.”’ ¢ =

'@ “ . . . & good milk goat will supply sufficient milk for the average
family for at least nine to ten months of the year, and can be kept where it would
be impossible to keep a cow, they ocoupy a place in American egriculture not
filled by any other class of livestock, and one that is probably destined to be
increasingly important *’ (page 1294, Year Book of Agriculture, U.S.A., 1937).

(b) According to the same publication a doeof the Saanens breed produced
under test conditions 4,161 Ibs. of milk in nine months and one of the Toggenburg
breed 2,759 lbs, in ten months. .

 Report on the Marketing of Milk in India and Burma (1943), pagell.
1 Ibid., page 50.
4 Ibid., page 12.
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The dairy industry

20. The bulk of the milk supply of the country is produced in
rural areas. It has been estimated that only 4 per cent of milch
cows and less than 6 per cent of milch buffaloes are kept in towns
and cities.! According to the Milk Marketing Report some 72 per
cent of the total milk supply is turned into various milk products,
87 per cent being converted into ghee. I.ess than one-third (28 per
cent) is consumed as liquid milk. The sale.of ghee yields smaller
profits to the producer than that of fresh whole milk, but owing to
lack of facilities for storage and transport the rural producer,
except in the neighbourhood of urban areas, cannot sell his milk
in this form. Ghee has good keeping qualities and can conveni-
ently be manufactured, stored and transported under existing con-
ditions. The result is that producers in general turn their milk
into ghee, which is sold to urban consumers, and usually retain
little whole milk or ghee for their own use. The following figures
illustrate this point:—

- Milk retained by the producer and marketable quantity.
(Million tons.)
-

: -
) : . Cow. Buffallo. Goat. Total.
‘Net amount hand-drawn .. .. .o 10°65 1176 070 2311

Retamed by producer as ﬂuxd milk or
product .. 2:86 095 0-35 4:16
Marketable qua.nhty as ﬂmd m11k or '
product .. .e 779 10-81 035 1895

‘While some 95 per cent of the milch cattle are in rural areas,
whole milk and ghee are in general little consumed in villages in
the greater part of the country. *‘ Even in tracts where “nuch
larger quantities of milk are produced, 16 per cent of families do
Dot consume any milk or milk products at all. Conditions in the
other rural parts of India, where the production is much less
should, therefore, be still worse as regards the production and
consumption of milk and milk products. RS ¥ must, however, be
observed that the buttermilk or lassi which remains after the fat.
has been removed in the preparation of ghee, and which contains
most of the valuable constituents of milk other than milk fat, is
usually consumed in the village.

The Milk Marketing Report states that ¢ the figures for 23
important cities in the country show that the urban intake is almost
double that of the daily average .consumption of milk and milk
products in India,” being 12-6 oz. per capita per day (liquid milk
37 oz., products—mainly ghee—in terms of liquid milk 89 oz.)?
While it is questionable whether these figures accurately reflect
the present situation, there is no doubt that previous to the war
some progress was being made in the development of the urban

dairy industry. Dairy herds are kept in the neighbourhood of

1 Report on the Marketing of Milk inIndia and Burma (1943), page 4.
3 Ibid., page 52.
3 Ibid., page 58.
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urban centres, and often within municipal limits, and villages with-
in easy reach supply fresh milk. During the war large dan-y farms
have been established in certain areas by the military authorities
to meet the needs of the army. Provincial Governments and muni-
cipal corporations are taking an active interest in improving the
supply of milk for the urban population and have under considera-
tion schemes for establishing dairy farms. The supply of milk and
milk products in towns and cities 1is, however, in general insuffi-
cient to meet demand. The milk sold is of poor quality as regards
cleanliness and purity, the adulteration of whole milk and ghee
being exceedingly common. The keeping of cattle within urban
limits is undesirable from the public health standpoint since it
encourages the breeding of flies. Milch cows are often transported
to cities, milked during one lactation and then slaughtered, the
result being the unnecessary loss of useful milking animals. Much
needs to be done in order to improve urban supplies of milk and
milk products. Better marketing arrangements and stricter con-
trol of the quality of milk and milk products on the part of public
health authorities are required. The further -development of co-
operative organizations for the production and distribution of milk
is strongly to be recommended. The question of pasteurization
requires attention. At present there are a few good urban dairy
farms selling pure milk of high standard, but.in general even
consumers who can afford to pay hberally have difficu ty in obtain-
ing milk of guaranteed quality.

A well-organized urban milk industry will stimulate production
in the neighbourhood of urban centres and lead to the introduction
of high-yielding breeds, and better feeding and management
With the growth of industry the urban demand for milk 1y likely
to increase. We have referred briefly elsewhere to the industrial
manufacture of processed milk products. - If dried milk could be
manufactured in the few areas in which there is a surplus of milk,
it would provide an addition to urban milk supply, and also have
the effect of stimulating the development of the dairy industry and
the improvement of cattle.

General observations’

21. The problem of increasing milk production in India is a
vast one, the solution of which depends essentially on increasing
the supply of feed and fodder for milch animals, and on the develop-.
ment of mixed farming which provides a place for fodder crops in’
crop-rotation. As we have already pointed out (Chapter III of
Part IT) there are certain parts of the country in which the diff-'
culties are particularly serious. Great efforts are .needed on the
part of animal husbandry departments,” both as regards research
and its practical application. To determine the place of different
milch animals in the farming economy of the small holder, the eco-
nomics of milk production in 1 the case of thése animals require care-
ful investigation. The satisfactory development and organization
of the urban milk industry are of great importance, and schemes of
milk distribution by which certain ‘¢ vulnerable’ groups are
given a prior claim on available supplies have also a place in
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- milk policy.” The greater part of the population, is however
rural, not urban, and we must emphasize that the basic problem is
to bring about a general increase in milk production in rural areas,
so that the cultivator can enrich his own diet with milk and milk
products.

SumMMARY OF CONCLUSIONS AND RECOMMENDATIONS
Section A

22. The conclusions and recommendations of this chapter may
be summarized as follows:—

(i) Importance is attached to the maintenance of livestock
statistics and it is recommended that provinces and states should
recognize their obligation to conduct quinquennial enumerations
on a uniform basis.

(i) The number of stud and approved bulls is still far below
requirements. Increased use should be made of improved and
registered animals bred in the villages in selected breeding tracts.
The development of artificial insemination may  result in a de-
crease in the number of bulls required..

. . (iii) An enquiry should be undertaken into the best age for
castration of inferior animals and every effort made to increase the
castration of scrub bulls.

(iv) An investigation should be made with a view to increas-
ing the milk yields of buffaloes.

(v) It is essential that the best possible use be ‘made of all
grazing lands. Experiments should be undertaken, as soon as pos-
sible, in re-seeding, rotational grazing, and manuring of grass
lands.

(vi) Minor forests should be developed for the provision of
grazing and fuel.

to- (vid) Green fodder crops are in serious short supply. Mixed
farming holds out possibilities of increased production of human
food as well as feed and fodder for cattle. The experiments now

being conducted inte mixed farming should be continued and
extended. '

(viii) The possibility of using the cow for work on the farm
as. well ag for milk production is a matter worthy of investigation.

(ix) Research into the prevention and cure of disease should
be expanded. The Veterinary Services in the provinces are inade-
quate and should be greatly strengthened.

Section B

(x) The average daily per capita consumption of milk in
India has been variously estimated as 5-8 to 10 oz. Average
intake is reasonably high in Sind and the Punjab, but in most parts
of India is less than 4 oz. daily, which means that a large section
of the population consumes no milk at all. '
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xi) The average milk yield of the Indian cow is very low.
That of the she-buffalo is somewhat higher. The yields of. both
-can be greatly increased by better feeding and management.
Goat’s milk amounts at present to only a small percentage of the
total milk supply, but there are possibilities of increasing the
importance of the goat as a source of milk.

(xii) Less than one-third of the total milk supply is svld and
consumed in the form of fresh liquid milk. The milk-producer
usually prepares ghee from his milk and sells it, retaining the but-
ter-milk or lasst for his own use. Producers in the neighbourhood
of large urban areas can sell their milk in the fresh state, which
is more profitable than the sale of ghee.

(xiii) The urban dairy industry has developed during recent
- decades, but in general the supply of milk and milk products in
towns and cities is insufficient to meet demand, and standards of
purity and cleanliness are low. Much needs to be done to improve
the supply, distribution and quality of milk in urban centres. A
‘well-organized urban milk industry will stimulate production in
the neighbourhood of such centres and lead to the introduction of
higher-yielding breeds, and better feeding and management.

(xiv) To increase milk supply, the essential requirement is
more and better food for milking animals. The economics of milk
production in the case of milch animals of different species should
be investigated. Primary emphasis must be laid on the need for
increasing the production and consumption of milk and milk
products in the village. S
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CHAPTER VIII.—AGRICULTURAL RESEARCH AND
ORGANIZATION

The task of agricultural improvement falls into three stages:
(i) research, (ii) the confirmation by repeated trials of the results
of research, and (iii) the application of these results to the culti-
vator’s field. '

REesEARCH

. 2. The Royal Commission on Agriculture (1928) remarked that
*in spite of the marked progress which has been made in many
directions during the last quarter of a century, it is hardly an
exaggeration fo say that agricultural research in this country is
still in its infancy ’’. Since then valuable contributions have been
made by central and provincial research centres, research depart-
ments in the states, universities, and other research institutions.
The Imperial Council of Agricultural Research has established
research institutes and has aided and encouraged research through-
out’ the country. The Indian Central Cotton Committee and
other Committees have taken similar action in their own particular
fields. * But though much has been done, there is an urgent need
for further research into the numerous problems on the solution
of which the prosperity of the farmer largely depends. For
example, further regearch on the basic problems of soil fertility is
imperative in the interest of Indian agriculture.

Increasing facilities for research and the multiplication of
research centres will demand closer co-ordination and collaboration
between research institutes and research workers. To secure these
‘must be largerly the respounsibility of the Imperial Council of
Agricultural Research, working in consultation with provincial
and state governments. On the general questions of co-ordination
and planning of research we may quote from a report on animal
husbandry submitted in 1944 to the Government of India by an
American expert, Dr. Ralph W. Phillips: ‘“ Many (research) pro-
jects are ineffective owing to inadequate planning, personnel and
facilities . . .’”” He recommends that *‘ a broad set of objec-
tives and programme of work to meet these objectives’’ should
be established and that the value of a research project should be
judged by the degree to which it will contribute towards the pre-
determined objectives. We endorse these observations and would
add that they are equally applicable to agricultural research.

While planned programmes of research into the numerous pro-
blems of Indian agriculture and animal husbandry are essential,
the danger that the excessive regimentation of research and toe
inelastic a system may damp initiative and enthusiasm must be
borne in mind. Given the necessary directive qualities on the part
of those responsible for research policy, it should not be difficult
to combine initiative and co-ordinated effort.
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3. Research does not always yield quick results and thi
should be realized. The”capaiitg for grst class original r;:éaf:cclf
is rare and it is always difficult to find really good men for senior
research appointments. Too frequently workers are recruited to
research institutions who do not passess the necessary qualities
to make good investigators. Mere numbers cannot compensate for
the lack of such qualities, and if the staffs of research institutes
are too rapidly increased, there is a danger that appointments may
be filled by men who are not temperamentally suited to become
good research workers. Again, if sufficient leaders of research
are not available, too large a staff of junior workers may be placed
in the charge of one senior worker, with the result that the latter’s
time and energy are largely devoted to administration to the detri-
ment of original research. Agricultural research in the country
has not been without these drawbacks. The development of
research should be sure but steady, and a certain degree of
‘“ gradualness ’’ in the extension of research insfitutes is to be
advocated. ' . - T

4. A closely allied question is that of the proper training of
research workers. Time spent in such training is never time lost.
Hitherto arrangements for the training of agricultural research
workers have not been satisfactory. The problems to be investi-
gated are complex and a comprehensive grasp of the sciences
bearing on any given line of investigation is necessary. Graduates
in science and agriculture, fresh from a university, are often
assigned research problems of great complexity. They may begin
well but soon reach the end of their intellectual resources. The
question of the suitable training of research workers deserves the
most careful consideration, which, in our opinion, it has not yet
received. Among the functions proposed for the Imperial Council
of Agricultural Research by the Royal Commission on Agriculture
was the training of research personnel and the grant of scholar-
ships for this purpose. Before a worker is given an appointment
on the staff of an agricultural research institute or department,
he should have received post-graduate training in agricultural
science and the sciences ancillary to agriculture, and have learnt
something of the scientific method. Facilities for such post-
graduate training are at present quite inadequate and we com-
mend this question to the attention of the Imperial Council of
Agricultural Research. S B

‘With regard to senior workers, we support the recommendation
of Sir John Russell that the ¢ Council should set aside a small
fund to assist senior men of approved merit to go overseas for
training ’. The word ‘¢ training >’ should not, ‘however be
interpreted as meaning a special course at an approved centre with
the object of obtaining a senior degree. What we contemplate is
that senior workers of standing and achievement ' should 'visit
institutions in other countries where research in the field in which
they are interested is being carried ouf, and study the technique
and methods of approach followed. ‘ ‘
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Able and promising young workers should receive every
tntouragement, and should bave good prospects of advancement.
Dz Phillips, in the report previcusty referred to, makes the follow-
ing comments i ‘‘ One of the interesting observations I made in
India was the tendency of many of the leaders of organizations
to assume all or mest of the credit for the programme of research
under way . . . In the develspment of a strong research pro-
gramme, or in-any field of agricultural research, it is necessary
to have initiative in all members of the staff. This initiative can-
not be developed unless younger men are gived encouragement
and an-opportunity to show what they have done axnd can do .
We do not know how far the tendencies described by Dr. Phillips
are general among agricultural and animal husbandry resesrch
institutes in India. In so far as they exist, they are detrimental
to the development of healthy and strong research organizations,
with liberal research traditions. It is among the keen young
workers of to-day that the future leaders of research must be
sought,

5. Both from the point of view of advancement of research and
the efficiency of agricultural education, it is essential that the
discoveries made and the conclusions arrived at, in various spheres
of Indian agriculture, should be compiled and made available
in a convenient and accessible form. We support Sir John Russell
in his recommendation that critical monographs by. specialists
should be prepared on various aspects of agricultm'a.l science. We
lay particular stress on the compilation of the available material
on soils and soil fertility.

ORGANIZATION

- 6. As regards the second stage, that is the confirmation of
resulis of research by tests and trials under different conditions,
a great deal of useful work has been done on experimental farms.
We think, however, that more work is required in the direction
of integrating proved results into suitable farmn practices. Tor
example, it is not sufficient to establish that a new variety will

ive an increased yield. It is also mecessary to determine the
%est time for sowing, the amount and kind of manure required to
obtain the best results, and in the case of an irrigated crop the
time at which and the quantity in which water should be applied.
Experimental farms, we suggest, should include work of this

nature in their programmes.

. The third stage, that is, the application of proved results of
.res;rch to the cgultivator’s field, is the most dlfﬁcult{ For
instance, to produce more rice from an acre of land by sowing an
improved variety, by the use of manure and by protection from
pests, is a comparatively simple proposition, but to plan and put
into execution a scheme whereby every farmer will get such an
increased yield is a much more difficult and complicated task.
[t is the peasant with the small holding who must be the back-
ground of all planning,.and the recommendations made must be
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such thal it ¥ possible for him to ddopt thém 4nd benefit froml
thepl. It must be remembered that the peaddnt i8 consetvative
3ad often illiterate; thut hi3 sdil often lacks fertility, his caitle
tnore ofted thih not poor, his farm small, and his financial resour-
€és restricted. The farmer is the problem. His ignorance must he
removed, his prejudices conquered, his implements and cattle
improved, and his financial resources expanded. What is required
is the planning of a complete scheme of farm economy applicable
to the individual farmer. Small demonstration plots where the
virtues of a single improvement-—a better variety or a more
efficient implement—are exhibited will not solve the problem. An
entire holding should be taken with the object of demonstrating an
improved practice of farming. It is, we think, along these lines
that there is need for investigation and demonstration. What we
contemplate is a series of © pilot® farms designed to show the
improvements which can be carried out on an average holding by
the average farmer,

8. If agricultural production is to be largely increased, the
administrative and field establishments in the provinces must be
very considerably expanded. The present staft is quite inadequate
to deal with large development schemes. The necessity for a large
expansion in the establishments is recognized and the post-war
plans of development now under preparation in the provinces
provide for the strengthening of these establishments. The
Government of India have also under consideration a large
increase in the staff at the Centre. In fact agriculture must be
recognized as one of the most important activities of Government,
and Agricultural Departments-given a high priority in the alloca~
tion of funds for development purposes. , .

The training of the additional administrative and field staff is
a matter of fundamental importance. Recently there has been an
increase in the number of institutions inparting agricultural
education, Agricultural Colleges have arranged for an increase in
the permissible number of students and the Centre and the Pro-
vinces have under examination the question of the establishment
of additional colleges. If, however, expansion is to be rapid, it
will be necessary to tap all available resources. The science
departments of universities will prove a fruitful source of recruit-
ment provided that arrangements can be made for the training
of science graduates for work in Agricultural Departments.

SoMMARY OoF CONCLUSIONS AND RECOMMENDATIONS

9. (i) There is urgent need for further research into the
numerous problems on the solution of which the prosperity of the
Indian farmer largely depends. For example, further research
on the basic problems of soil fertility is imperative.

(i) Increasing facilities for research and the multiplication
of research institutes will demand closer co-ordination and collabora-
tion between research institutes and research workers.
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(ii1) The capacity for first-class original research is rare and
it is always difficult to find good ‘men for senior research appoint-
ments. The development of research, therefore, should be sure
but steady and a certain degree of ¢ gradualness ’ in the extension
of research institutes is to be advocated.

(iv) The training of research workers is important. Facili-
. ties for post-graduate training of a worker before he is appointed
to an agricultural research institute, are at present inadequate.
This matter is brought to the attention of the Imperial Council of
Agricultural Research.

" (v) Support is given to the recommendation of Sir John
Russell that the Imperial Council of Agricultural Research should
set aside a small fund to assist senior men of approved merit to go
overseas for training in research. .

(vi) The important results of research in Indian agriculture
should be compiled and published in a series of critical mono-
graphs.

(vii) More work requires to be done on experimental farms
in the direction of integrating proved results into suitable farm
practices. '

“(viil) A system of ¢ pilot’ farms is recommended with the
object of demonstrating the application of the results of research
and improved farming methods to the cultivator.

(ix) If agricultural production is to be largely increased,
the administrative and field establishments in the provinces must
be very considerably expanded. Agriculture must be recognized
as one of the most important activities of Government and Agri-
cultural Departments given a high priority in the allocation of
funds. '
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CHAPTER IX.—TUBERS AND OTHER HIGH-YIELDING
. CROPS

At the present time, as we have pointed out, there is serious
pressure on land in various parts of the country, evidenced by the
smallness of average holdings and in other ways. It is, therefore,
essential - that the most profitable use should be made of land
resources,  One method of furthering this end is the increased pro-
duction of certain crops such as potatoes, sweet-potatoes, tapioca !
and plantains which give larger returns of food energy or calories
per unit area than cereals, thereby releasing land for the produc-
tion of other foods, notably protective foods, in which India is very
deficient. Further, India is at present short of rice and barely-
self-sufficient in other cereals and to provide enough cereals to
meel the needs of the growing population will be a formidable
task. Hence the production of foods which will reduce the demand
for cereals requires careful consideration.

Attempts have been made to relieve the present rice shortage
'by supplying deficit rice-eating areas with wheat. This policy
has been only partially successful, since rice-eaters on the whole
do not take readily to wheat, and have not.the knowledge and
means needed to prepare wheat for consumption in acceptable
form. The same applies in general to the use of millets in rice-
eating areas. Again, the consumption of wheat or millet as part
of a daily ration which consists mainly of rice, involves two cooking
operations, adding to household work and increasing the demand
for fuel. If supplementary foods which can be cooked with rice,
or which do not require cookih, can be made available in greater
quantities in deficit rice-eating areas, the situation would be eased.

THE CALORIE PROTEIN AND CARBOHYDRATE VALUES OF
CeErTAIN FoODS

2. The following figures show the calorie value of the foods
mentioned above and their chemical composition in respect of
ﬁrotein' and carbohydrate. The values are typical ones, taken from

ealth Bulletin No. 23, “ The Nutritive Value of Indian Foods
and the Planning of Satisfactory Diets ”’:— '

Rico. Whoat. Potato. popeer, L°riccs- Flantain.

Moisture per cent .. 122 128 747 665 594 75
Protein per cent . 85 11'8 16 1-2 07 1-2
Carbohydrate per cent. 780 71-2 22:9 31-0 387 24-0
Calories per 100 gram- '

mes .. .. .. 351 346 99 132 159 110

These figures show protein, carbohydrate and calorie values on
a fresh weight basis. The moisture content of the various non-
cereal foods is higher than that of wheat and rice and this reduces

! This refers to the root Manihot utilissima, generally known as manioc or
cassava., In most parts of the world the term ¢tapioca’ is applied only to pro-
cessed products obtained from the root, but in India it isused to deseribe the
root itself. We have here followed the customary Indian usage. ’
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their percentage content of protein and carbohydrate. Tapioca as
actually harvested from the field may contain a higher percentage
of mcisture than the figure given above. -On a fresh weight basis,
rice and wheat are very much superior to the other foods in protein
content. The latter are, however, good sources of the energy-
‘yielding factor, carbohydrate. Comparison of the calorie, protein
and carbohydrate yield per acre of the various foods, calculated
on the fresh edible portion, gives the following figures:—

Rice. Wheat. Potato. Sweet  Tapioca. Plantain,

: Potato.

Estimated yield per

acre (maunds!) .. 10 10 50 50 50 224
Protein yield (Kilo- _

grams) .. . 31 43 29 22 13 56
Carbohydrate yield

(Kilograms) .. 284 258 416 563 522 1,190
Calories per acre (in

thousands) .. .. 1,280 1,260 1,790 3,880 2,880 5,040

The yield per acre for wheat and rice quoted is somewhat ubove
the all-India average while that for potato, sweet-potato and
tapioca is much below the average.

~ The non-cereal foods in question give a considerably higher
calorie yield per acre than rice and wheat. Even if rice and
wheat yields per acre were increased by 50 per cent, a yield of
15 maunds per acre will equal, as regards calorie outturn, only
a yield of 50 maunds per acre of potato, 25 maunds of sweet-potato
and 33 maunds of tapioca, With improved methods of culti-
vation, a yield of 200 maunds per acre is not impossible in the case
of the latter. Plantain, it is to be observed, gives a larger calorie
return than the roots and tubers in question. In respect of pro-
tein yield, the roots and tubers are, however, inferior to cereals
on the basis of the average yields per acre quoted above?. Plan-
tain has approximately the same percentage protein content as
- potato and sweet-potato, but gives a larger return because of its
higher yield per acre.

- POTATOES

3. Potatoes have been grown in India for over a century, but
their cultivation has expanded only very slowly. From 1930-31
to 1938-39 the acreage under potato increased from 419,300 to
468,700, i.e., by less than 50,000 acres in the course of a decade?,
The increase in the area under potato during the war years may
be estimated at 75,000 acres, bringing the total area under this
crop to a little over 0.5 million acres. In contrast, the average
aruual pre-war acreages in Germany, the United States and
TU.S.S.R. were reported to exceed 7, 3 and 18 million acres res-
pectively. Before the war annual production in India was esti-
mated at about 1,800,000 tons, while imports were about 42,500

} One maund is equal to 82:28 Ib. or 373 kilograms (approx.).

? j.e., taking 50 maunds per acre as the average yield. If a yield of 100
maunds, which is probably nearer the all-India average, is taken, the protein
yields per aore of the roots and tubers will exceed those of cereals.

3 Report of the Agrioultural Marketing Adviser on the Marketing of
Potatoes (1941),
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tons; over half of the latter consisted of imports into Bengal from
Burma. If the quantity required for seed is deducted, and allow-
ance made for wastage, the total quantity available for domestic
consumption was in the neighbourhood of 1,400,000 tons, or
between 8 and 9 lb. per capita annually.

‘We may contrast the position in India as regards potato con-
sumption in relation to cereal consumption with that in certain
other countries. The figures given below, taken from ‘¢ Workers
Nutrition and Social Policy ’, published by the International
Labour Office in 1936, show the annual consumption in various
countries of cereals and potatoes, on the part of families belong-
ing to the lower income groups. They refer to different dates
during the period 1923-35. '

Annual consumption per consumplion unit or adult man.

Cereals, Potatoes.

s A ™ A e

Kilograms, Ib, ‘Kilograms, Ib,
Germany . . 1385 (304:7) 1478 (325-2)
Belgium ee .. 2255 (496°1) 230-2 (606-4)
Poland . e 1986 (436°9) 175°1 (385-2)
Czechoslovakia .. 197-9 (435+4) 1180 (259-6)
Sweden o . 112-9 (248'4) - 101-1 (222-4)
Finland . 1201 (284-0) 110-4 (242'9)
United Kingdom ., 97'3 (214'1) . 781 (171-8)
United States.. . 79-8 (175°6) 644  (141-7)
Norway .. -, 1495 (328-9) 843 . . (185°'5)
Austria . .. 1466 (322'5) 53-3 (117-3)
Bulgaria . ..o 2876 (632-7) . 228 (49-7)
Palestine . . 1646 (362:1) 354 (77-9)

Unquestionably the potato now occupies a prominent position
in world food economy; as a wotld source of food energy it is in
fact ot very far behind rice and wheat. Its cultivation is of
particular importance in the more densely populated European
countries., The statement at the end of this chapter illustrates
this point. We may also quote E. L. Nixon', who says: ‘‘The
part that the potato plays at the present time in maintaining life,
through supplying food to the most demsely populated continent,
serves to direct our attention to the part it is destined to play as
the source of food in our own country (Uniteq States of America)
and in our own continent in the years to come. The famines
which normally devastated Europe became much less frequent after
the potato was cultivated as a field crop . . . We need only
ask what the universal adoption and the scientific production of
potato would mean to the starving millions of China ”’. o

There is no reason why the production of potatoes in. India
should not be substantially increased. The areas climatically
suitable for its cultivation are large, including most of Northern
India (in the cold weather) and cool areas of sufficient elevation
throughout the whole of the peninsula. One of the greatest
obstacleg to the extension of cultivation is the lack of sound healthy
seed, in adequate quantities at the right time and at reasonable
prices, In the plains seed potatoes cannot be preserved through

1 The Principles of Potato Production, 1931.
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the hot weather and the rains, and crops readily become diseased
and unsuitable for seed purposes. The transportation to the plains
of seed from the hills is usually necessary. The storage of seed
in cold storage would solve this problem, bnt cold storage is not
at present available. Potatoes also require sufficient water and
abundant manure. Apart from the extension of the area under
cultivation, Dr. Burns has stated that ‘‘ given disease-free seed
potatoes and suitable manuring, the production of potatoes on
the existing acreage can be doubled.”

SwEET POTATOES

4, The sweet potato is an edible root of geat importance in
many of the warmer countries of the world. It is widely culti-
vated in China, Malaya and the Southern United States; in the
United States of America the area under cultivation is about 0-9
million acres. At present the area under sweet potato in India is
not accurately known, but there is little doubt that it is extensive.
In Bihar the Government have encouraged its cultivation during
the war and there has been a large increase in production, varti-
cularly in the Tirhut Division. Similarly there was a considerable
increase in the acreage under this crop in Bengal during the
faruine year of 1943. In the United Provinces sweet potato grows
well and is considered a useful supplementary food for the pcor
man. In the Central Provinces the area under sweet potato is
roughly estimated at 10,000 acres and the yield at 25,000 tons.
More definite information has been supplied to us about the area
under this crop in certain districts in Madras, which is as

follows: — .
. Average ©
Area yield per Production
. . {acres). acre (tons).
) (tons).
South Kanara .. 20,000 5 _ 100,000
Vizagapatam .. 5,430 425 23,000
Malabar .. . 40,000 2 80,000

‘We were informed by the district agricultural authorities, Malabar,
that the area under sweet potato in the district rose from 19,000
acres in 1942 to 31,000 in 1943 and 40,000 in 1944, comprising
in 1944 about 2 per cent of the gross cultivated area. This increase
was brought about by the cultivator himself on his own initiative,
presumably as a response to the shortage of rice, and not as the
result of (rovernment propaganda and financial aid. In Malabar
sweet potato and tapioca have during the recent period of rice
shortage provided a very appreciable addition to food supply.

Sweet potato can be grown from stem cuttings, so that the seed
problem, which is so serious an obstacle to the extension of potato
cultivation, does not arise. Its demands as regards soil, manure
and water-supply are not exacting. In certain areas two crops are
produced =nnually from the same land. ~It*cannot, however, be
stored for more than a month under village conditions and is
produced almost entirely for local consumption.  During the pre-
sent emergency it has proved a most useful standby in many parts

of the country. -
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Tue EXTENSION oF THE CULTIVATION OF POTATOES AND
SwEET PoOTATOES N

5. We feel that more attention should be paid to the potato
and sweet potato by agricultural research workers and departments.
Little or no work has hitherto been done on the sweet potato.
There are various questions which require investigation: the deve-
lopment of improved varieties in respect of yields and nutritive
value; the possibility of finding in other countries high-yielding
varieties specially suitable for introduction into India; seed, trans-
port and storage problems; the potentialities 