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PREFACE

In 1934, I was associated with Dr. A. L. Bowley and
Prof. D. H. Robertson in the economic enquiry conducted by them
on behalf of the Government of India. The principal problem
before us was the drawing up of a scheme for an economic census
in India. This involved an examination of the nature and value of
the existing economic statistics in the country, and as agricultural
statistics form the backbone of the whole statistical framework of
India, this subject was carefully gone into. I then realized the great
importance of crop forecasts not only to the administrator and
the businessman, but to the economist. As no detailed account of
the methods employed in crop forecasting is readily available, it
then struck me that a book on the subject would be useful.
Soon after my return to Madras, I worked at the subject
in collaboration with my colleague, Mr. N. Sundararama Sastry,
Lecturer in Statistics, and the little book before us is the result.

The book is mainly concerned with the methods of crop fore-
casting and the processes involved, but it also gives a description
of the Government publications on agricultural statistics. To the
economist and the statesman, crop statistics are needed chiefly
for the purpose of assessing national income and economic welfare.
In the circumstances of India, the question whether production,
especially of foodstuffs, has been keeping pace with population is
also important. Therefore these subjects have been dealt with in
this book in the last two chapters.

We are grateful to the Syndicate of the Madras University for
publishing this book. Mr. A. R. Sinha, of the Department of Com-
mercial Intelligence and Statistics, Calcutta, read through the first
four chapters and gave us useful suggestions. Dr. D. W. Dodwell,
1.C.S., went through some of the chapters in proof and made some
improvements. Mr. K. C. Ramakrishnan and Mr. N. K. Adyan-
thaya have also assisted us in various ways. Mr. N. T. Mathew
was helpful in drawing up the tables. We are thankful, to all
these gentlemen, but none of them is responsible for any opinions
set forth in this book.

Our thanks are also due to the G. S. Press for the great care
taken in the printing of this book.

P. J. THOMAS,
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CHAPTER 1

COLLECTION OF AGRICULTURAL STATISTICS
IN INDIA—HISTORICAL

1. What are Agricultural Statistics?

Agricultural statistics deal mainly with the land used for
agricultural purposes and the crops raised on it. Evidently, the
crops form the core of the subject, seeing that they provide man-
kind with sustenance and play an important part in trade
and business. In a self-sufficient rural economy, where each
family raises the produce needed for its consumption, agricultural’
statistics are of little importance; but in these days of international
division of labour, when many countries depend on others for the
supply of the most essential foodsiuffs and raw materials, agricul-
tural statistics  are of great practical importance. Thus Western
Europe which specializes in industry and trade depends on imported
supplies of wheat, meat, cotton and oilseeds from Asia and America.
While these two continents are interested in finding markets
abroad at profitable prices, European countries are even more
keenly interested in knowing in good time the probable prices at
which they can obtain their foodstufls and raw materials. Recent
tendencies have perhaps weakened tFe basis of international specia-
lization, but so long as the natural differences between the different
zones of the earth persist, specialization in some primary products
is bound to continue.

Statistics of production form the most valuable commercial
intelligence, provided they are accurate and published at the right
time. (/The price of most primary products largely depends on the
quantity actually in the market or likely to come into the market
in the near future. Therefore, it is necessary to know the quantity
of each product available at any particular time. For this ‘purpose,
it is not sufficient to count up the produce after the harvest. It is
necessary to have a forecast of the yield well in advance of the
harvest. Hence the importance of crop forecasts, and the promi-
nent place they occupy in agricultural statistics. Accurate infor-
mation about the total production during a period of time, say a
year, is also necessary in order that national income may be
correctly estimated. Especially in countries like India, agricultural

production forms the bulk of the national income, and a measure-
A S—1



2 INDIAN AGRICULTURAL STATISTICS

ment of it is therefore of great importance for estimating total
income and the quantities of foodstuffs and other produce available
for consumption. Crops therefore make up the core of agricultural
statistics; hence the importance given to them in this book.

2. Agricultural Statistics for Revenue Purposes

The collection of agricultural statistics began in India at an
early date. As the bulk of public revenue in India has always
come from the land, kings were generally interested in collecting
statistics regarding land and crops and yields. The well-known
work Ain-i-Akbari gives a sample of such statistics collected for
revenue purposes.! British administrators in India realized the
importance of agricultural statistics at an early stage. Where the
zamindari system was adopted and the land revenue was settled
permanently, as in Bengal, not much in the way of statistics was
required, but when the Government proceeded to settle with the
ryot (cultivator) on a temporary basis, they were committed to a
system in which the collection of revenue depended on the main-
tenance of detailed statistics of land and crops. For, in the
temporarily settled tracts, the land revenue demand is settled on
the basis of net produce or net assets, and in order to calculate this,
information about the cropped area, the costs of cultivation, the
total yield from holdings, and grain prices for a series of years is
essential. )

The earliest of such (ryotwari) settlements was made by Colo-
nel Read and his able lieutenant, Colonel (later Sir) Thomas Munro,
in the northern part of the Salem District (then called the Bara-
mahal) during the years 1792-1800. In making this settlement
(called ‘ryotwari’), they had to collect statistics of land values, costs
of cultivation, crop yields and the prices of produce of various kinds
for a number of years. The total area of the district had also to be
measured. Actually, prices were collected from the days when
Tippu ruled the country. Colonel Read also made some sort of a
rough village economic survey. Price statistics were even more
necessary in the olungu system of revenue assessment which pre-
vailed in Tanjore and Tinnevelly till about 1854, as the revenue
demand for any year was dependent on the price Ievel of the previ-
ous ten normal years. When ryotwari settlements were later made
in Bombay by Mr. Pringle (1824-28), similar statistics had to be

1. See Lord Meston’s Address on Statistics in Indiav—Jour'naliof the Royal
Statistical Society, 1933, pp. 1-20.
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collected there also. In the United Provinces (then called the
North-Western Provinces), the system adopted was different, but
statistics of crops and costs and prices were necessary for settling
the revenue demand. The result is that statistics of prices, land
values, and cultivation costs are now available for many parts of
India from the early nineteenth century. No doubt, the statistics
then collected were defective in many ways, but with all their faults
they are a valuable storehouse for the study of economic history.
Not many countries even in Europe can claim to posséss such an
uninterrupted series of statistics. This is chiefly due to the fact that,
in those countries, land revenue does not play such an important
part in the revenue system as in India. But it must be admitted
that the credit for this goes largely to the remarkable set of men
then recruited to the Indian Civil Service. Those men were trained
in the Haileybury College by teachers like Robert Malthus, and
the voluminous records that they have left behind show that Indian
civil servants of the time were intimately acquainted with con-
temporary works on political-economy.

The primary data for all these statistics were collected by the
village officers, chiefly the village accountant, called ‘karnam’
or ‘patwari’. The village has had such officers from
ancient times. The British reorganized the whole system. The
patwari keeps the registers of the village and these form the pri-

" mary source for nearly all the agricultural statistics of the country.

Much has been said about the defects of the patwari’s figures, and
some of these will be dealt with in the next chapter. But it may
be said here that no: other agency would have performed such
difficult tasks at so low a cost. At any rate, they are men with
local experience and they cannot be easily replaced.

But the statistics thus collected for revenue purposes did not
serve most of the other purposes for which such statistics are
required to-day. They were not used for crop forecasting ; nor was
such a thing known then.

3. Growth of Agricultural Statistics

After British India came under the Crown, the Government
took upon itself wider responsibilities. The conception then came
into vogue that the Government in India was in the position of
the supréme landlord, and this influenced the State policy in regard
to famine relief, irrigation, railways and agricultural improvement.2

¢
2. Lord Mayo wrote: “The Government of India is not only a Govern-
ment but the chief landlord. . . . The duties whict in England are performed
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In theory, indeed, British administrators still* continued to be firm
believers in laissez faire. Sir Bartle Frere and Sir Charles Tre-
velyan were among those who actively pushed on State activity;
yet they repeatedly avowed their faith in individualism.. Frere
held that the proper duty of a Government was merely “to protect
men in the enjoyment of their rights and possessions, as long as they
do not interfere with the rights and possessions of others, and to
remove all obstacles, natural or artificial, to such enjoyment.” Yet,
" in all the positions that Frere occupied, he was an active interven-
tionist. He wanted the Government to undertake irrigation works
and to engage in a thousand things which in the West were then and
long afterwards looked upon as entirely outside the sphere of the
State. It was the grim realities of life in India that changed these
men into convinced interventionists. The frequent droughts and
famines, the depopulation of whole regions by the failure of crops
and the visitations of plague and malaria—thesc were the facts
which made laissez fairg look hideous in the Indian environment.
When Frere was carrying out irrigation works in Bombay, one of
his children asked him why he was perpetually talking of irrigation,
and he replied : “If you had seen men’s bones, as I have, lying un-
buried by the roadside and on entering a village had found it un-
tenanted by a living person, you would know the reason why.”3

This change of attitude may be seen in the Government’s agri-
cultural policy. In the Provinces, notably in Madras and the
Central Provinces, agricultural experiments were started on a
systematic basis, and the Government of India encouraged them.
It was the recurrence of drought and famine that goaded the Gov-
ernment on to a forward policy. - The severe famine of 1860 served
as an eye-opener in.this respect. In order to be forewarned of the
outbreak of famine, it was decided to collect statistics of crops and
prices, and the Provincial Governments did this from 1866. The
statistics thus collected were published in their revenue returns
and administration reports. ~ About that time, the Bombay Presi-
dency made a rapid stride forward, thanks to the cotton boom, and
appointed a Commissioner of Cotton and Commerce, who was
largely concerned with statistics. This post was later abolished,
but the Provincial Governments continued to collect statistics of
crops and prices.

by a good landlord fall in India in a great measure upon the Government.

Speaking gerierally, the only Indian landlord who can commandgthe requisite

knowledge and capital is the State.” (Hunter’s Life of Mayo, Vol. II, p. 322.)
3. Martineau, Life of Sir Bartle Frere, Vol. I, p. 415.

- tea plantat
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Nor was the Government of India idle. The first two Viceroys
were concerned largely with the pacification of the country after
the Mutiny, but Lord Mayo had the time and the inclination to give
careful consideration to the economic requirements of the country.
In 1870, a central Secretariat was established for the collection of
statistics and for performing various miscellaneous duties connected
with the census, trigonometrical survey, geological survey, etc.
This new Department was presided over by a Director-General of
Statistics and the first holder of this post was Mr. (later Sir)
William Wilson Hunter, who was already engaged in preparing the
Gazetteer of the Indian Empire. Under his guidance, voluminous
statistical surveys of Bengal and Assam were carried out.

A new Department of Agriculture was also created by the Gov-
ernment of India in 1871 as a result of Lord Mayo’s far-sighted
statesmanship. In connection with this, Lord Mayo wrote to the
Secretary of State in 1870 ; “ For generations to come, the progress
of India in wealth and civilisation must be directly dependent
on her progress in agriculture. Agricultural products must long
continue the most important part of her exports; and the future
development of Indian commerce will mainly depend upon the im-
provement in the quantity and quality of existing agricultural
staples, or on the introduction of new products, which shall serve
as materials for manufacture and for use in the industrial
arts. . . . There is perhaps no country in the world in which the
State has so immediate and direct an interest in such questions.”4

The new Department was greatly needed. Manchester was
calling for more of India’s long-stapled cotton and the cultivation
of that crop was increasing all over the Deccan and elsewhere.
At the same time, the hill-sides of Assam were being converted into
ions; and on both sides of the Western Ghats in the South
tea and coffee estates grew in number and extent. Commercial
crops were increasing in importance and the need for research and
experiment was becoming urgent. Unfortunately, Mayo’s successor,
Lord Northbrook, did not realise the importance of the new Depart-
ment. The war with Afghanistan and a famine in the Deccan
resulted in a financial stringency, and the new Department was
abolished in 1879 as a measure of retrenchment.

The Royal Commission appointed to enquire into the. ques-
tion of famine (1879-80) reported to the Government of India that

4, Life Of the Earl of Mayo, vol. II, p. 321.
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agricultural improvement was the first requirement of the country,
if famines were to be prevented or kept under control. They
therefore recommended that the Department of Agriculture in the
Government of India should be revived and separate depart-
ments of Agriculture created in the provinces. As a result
of their recommendations, Departmenits of Agriculture wére creat-
ed in the Provincial G.Qvernments and a central Departmént was
opened in the Government of India to co-ordinate their activities
Mr. (later Sir) Edward Buck was appointed in 1881 as the first
Secretary. . ‘ .

For a long time the principal work of the officers of these new
Departments was the collection of agricultural statistics. Agricultu-
ral experiments were difficult to make and specialists were needed
to undertake them ; but there were few such specialists at that time
even in England. The officers newly appointed were mostly mem-
bers of the Indian Civil Service trained in the orthodox traditions
of the Revenue Department. Further, in the eyes of the Govern-
ment, the collection of statistics was the most pressing need,.as they
were essential for the fight against famine. The first and foremost
duty of the central Department of Agriculture was therefore “to
ascertain more sygtematically and completely, and to render more
gfenerally available, statistics of important agricultural and econo-
mic facts, in order that the Government and its officers may be
always in possession of an adequate knowledge of the actual condi-
tion of the country, its population and its resources.” 5 The provin-
cial Directors of Agriculture were able to help in this. |

" 4. Crop Forecasting

The agricultural statistics -collected and published by the Pro-
vincial Governments from 1867 included not only crop statistics

but also prices and trade returns. But there was little uniformity

in the statistics of the different provinces; nor was their accuracy
of a high order. Further, as the figures were published long after
the crops were harvested, the information was not of any great help
to traders or to the public. What traders needed was a forecast of
crops well in advance of harvest, and no such forecasts were provid-
ed, or even contemplated. The United States of America had made
great progress in the publication of such statistics, and this helped
traders in England considerably in their purchases of American
wheat and cotton. They therefore memorialized the Secretary of

5. Report of Moral and Material Progress, 1891-2, p. 274.
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State on the need for crop forecasts in India somewhat on the lines
adopted by the United States Department of Agriculture. The
India Office examined the statistical information in the provincial

- returns and reports, and discovered that the information available

was neither accurate nor uniform, and that the methods employed
needed te be radically improved. In a despatch dated 4th May
1882, the Secretary of State suggested that the forms used for col-
lecting statistics might be improved, and that crop forecasts should
be prepared and published in India and England before the crop.
were harvested. ' .

The whole question was reviewed at a Statistical Conference
of provincial Directors of Agriculture at Calcutta in December 1883.
There was gencral agreement as to the need for crop forecasts
especially in regard to crops of considerable commercial importance;
it was also felt that the after-harvest reports could be discontinued
when such forecast reports had been made available. The Gov-
ernment of India accepted the recommendation of the conference
as to crop forecasts, and issued instructions to the Provincial Gov-
ernments in 1884 for the preparation of forecast reports. It was
also decided that such reports from the provinces should be com-
piled and published by the Revenue and Agriculture Department
of the Government of India. Accordingly that Department began
to issue annual agricultural tables. In the first year only wheat
was dealt with, but in the following year forecasts were made for
cotton, oil-seeds, rice and jute. The Government of India issued
detailed instructions in 1886 and in the next few years in regard
to the preparation of these forecasts. In 1896 groundnut forecasts
were included at the instance of the German Consul at Bombay, and
in 1900 forccasts of the sugar-cane crop also began to be made.

5. Statistical Organisation of the Government.

Other Departments of the Government of India had also

“been publishing statistics relating to their respective subjects. The

disconnected manner of publication and the overlapping involved,
detracted considerably from the value of the statistics published,
al.’d it was generally felt that it was essential to co-ordinate the
various compilations of statistics. In 1895 therefore a Statistical
Bureau was opened under the Government of India, with a Direc-
tor-General of Statistics at its head. When a Director-General of
Commerecial Intelligence was appointed in 1905, the Statistical
Bureau was merged in his office. Later_‘itmqu_svjg};_;bgt_*g_tﬁa_tjg,_t_ics
should be separated from commercial intelligence and accordingly a
separate DepaTiment of Statistics was created in 1914, The incon-
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venience of this separation soon became patent, and in 1922,
statistics again came under the Director-General of Commercial
Intelligence.

N 11924, the Indian Legislative Assembly passed a resolution
recommending the appointment of a committee to enquire into the
economic condition of the people, and accordingly the Govern-
ment of India appointed a committee consisting of Sir M. Visves-
varayya, Pandit Hari Kishen Kaul, and Professor Burnett-Hurst, to
examine the material then available for framing “an estimate
of the economic condition of the various classes of the people of
British India; to report on’its adequacy; and to make recommen-
dations as to the manner in which it might be supplemented and
as to the lines on which a general economic survey should be
carried out, with an estimate of the expenditure involved in giving
effect to such recommendations.” The majority of the Committee
reported that a Central Statistical Bureau should be established
at the headquarters of the Central Government to take the place
of the Statistical Section of the Office of the Director-General of
Commercial Intelligence and Statistics, with a Director of Statistics
at its head and that each province should have a statistical bureau:
They estimated that the central bureau would involve an initial
outlay of Rs. 16-55 lakhs and an annual recurring expenditure of
Rs. 29-15 lakhs, and the provincial offices an initial outlay of
Rs. 15-31 lakhs and an annual recurring expenditure of Rs. 28-40
lakhs. This organisation was to be used for carrying out a thorough
enquiry into the economic condition of the country with a view to
assessing the total production, the national income and the wealth
of the country. No action was taken on these recorﬁmendations.

The world economic crisis of 1929-30 served as an eye-opener
to e Government of India in many réspects. The depression
seriously affected the trade and revenues of India, and measures
had to be devised for counteracting it. At every stage, the need
for accurate statistics was keenly felt. The country clamoured for
a regulation of trade in the interests of India by means of tariffs;
and trade agreements had to be concluded with Great Britain and
Japan. But the Government found that their ‘sfatistical material
was not adequate for drawing conclusions and formulating policies.
The Government therefore created a Statistical Research Branch
under the Director-General of Commercial Intelligence and Statis-
tics at their headquarters (Delhi or Simla) for carrying out a
continuous analysis and interpretation of economic and statistical
facts and phenomena for a proper appreciation of the economic
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situation of the country. In 1934, the Research Branch commenced/
the publication of the Monthly Survey of Business Conditionsa..”

The Government, however, were still not satisfied with their !
arrangements for the collection of statistics and commer- |
cial intelligence and, with a view to carrying out a reorganisation,
they invited two British experts, Dr. A. L. Bowley of London
and Mr. D. H. Robertson of Cambridge, to make an enquiry into
the matter, and certain Indian economists were associated
with them. They were asked to advise the Government
on the organisation of a central Statistical Department,
on the practicability and scope of a census of produc-
tion, on the materials available for the measurement of
the national income and on the initiation of series of index
numbers of prices, wages, production, ete. After working for three
months in India (January to March 1934). the experts submitted
a report, in which they recommended the appointment of a perma-
nent economic staff of four members including two economists and
a statistician. They also recommended that an economic census
should be carried out in India every five years and suggested the
main lines on which it should be organised. For the computa-
tion of agricultural income, a survey of villages selected on the
random sampling basis was recommended.

These recommendations were long under consideration. The
scheme of an economic census was regarded as too costly
and was abandoned for the time being. The idea of an economic
general staff was welcomed by many, but even this involved addi-
tional expenditure and was eventually abandoned. The Govern-
ment, however, decided in favour of appointing an Economic Ad-
viser and placing under him the Statistical Research Branch which
had hitherto worked under the Director-General of Commercial
Intelligence and Statistics. In 1937 the Government appointed
Df'- T. E. Gregory, of the London University, as the first Econo-
mic  Adviser, and he came out to India carlv in 1938
too take .chargo of the new office. The Director-General of
tior’:n(l;lferual Intr,‘l.lif_?om‘c will continue to be in charge of the collec-

Crop statisties, with his headquarters at Caleutta: but the

Econom; :
¢ Adviser in Delhi will u rtake
of “tatistic, i ndertake the

interpreting st

' interpretation
It‘ 1z expected that the methods of collecting . and
atistics will be materially improved in the near future,

A S



CHAPTER II.

CROP FORECASTS

As the most important of the agricultural statistics of India are
collected in connection with crop forecasts, the methods employed
therein may be given in some detail.

Number and Date of the Different All-India Crop Forecasts.

As already explained, the object of crop forecasts is to afford
an early indication-of the size of a crop*before it is harvested.
Such indications are necessary well in advance of harvest, if the
industry and trade of the world are to function properly. There-
fore, forecasts are made at different times, and they begin
soon after the crop is raised. In India three forecasts are
usually made on each crop, but for some the number is larger and
for others smaller. The number of forecasts and the time-table for
their issue for the different crops are given below.

Crop Forecast.

First. Second. Third. Fourth. Final—~

Rice 20th Oct. 20th Dec. 20th Feb.

Wheat _25th Jan. 6th Mar. 15th April 20th May 6th Aug.

Sugarcane . 20th Aug. 20th Oct. 5th Feb.

Cotton 15th Aug. 15th Oct. 15th Dec. 15th Feb. 15th April
. ) (Suppl.)

Jute 7-15th July 21st Sept.

Linseed '

Rape & 1st Jan. 15th Mar. 1st June

Mustard )

Sesamum 1st Sep. 20th Oct. 15th Jan. 20th April

(Suppl.)
Castor 20th Feb. (only one)
Groundnut 2_0th Aug. 20th Oct. 15th Feb.

According to the Manual on the Preparation of Crop Fore-
casts, published by the Government of India, “the object
of the first forecast is to afford .intelligence as early
as possible regarding the area sown and the germination of

CROP FORECASTS v n

the seed, with information regarding the effect of the weather con-
ditions ‘at the time on the seedlings. The second forecast, which
is issued generally about a couple of months later, includes the area
of late sowings, and indicates the probable character of the expec-
ted harvest with information regarding the condition of the crop
(generally expressed in terms of percentages of the normal out-turn
per acre). The final report contains final estimates of the total area
sown and quantitative estimates of the out-turn harvested or
expected to be harvested, with remarks on prices, exports, etc.”

Table V in Appendix . gives the estimated areas of rice, sugar-
cane, cotton and groundnut in the different forecasts of
1933-34 to 1937-38. There are great differences between the areas
in the successive forecdsts and there is a progressive increase in
the estimated area as we come nearer to the final estimate. This
does not mean that the estimates become more accurate with the
approach of harvest time. The differences are due to the fact that
from time to time tracts which had not been sown at the time of
the previous forecasts are included. The first forecast gives only
the area of early sowings, without any estimates of the probable
area of later sowings and of tracts excluded from the forecasts
as they are not important centres for that crop. This applies also
to the second forecast, and even in the final forecast no attempt is
made to estimate the probable area which is excluded from the fore-
casts but will be included in the final adjusted figures as given in
the ‘ Estimates of Area and Yield.’ These discrepancies are indeed
noted in the body of the reports which accompany the tables. It is
obvious from the above statement that the forecasts are very defec-
tive from the point of view of prediction. The total area under
the erop and likely to be sown with it should be estimated, so that
any differences in the areas shown in the successive forecasts would
be due only to errors of judgment in estimating the areas likely to
be sown. Estimates for the tracts now left out should be includ-
ed in the forecasts, so that the figures for these tracts shall not be
brought in suddenly for the first time in the final adjusted figures.

Preparation of Crop Forecasts.

There are three factors to be taken into account in estimating
the yield of a crop in any region, namely, the area, the standard
or normal out-turn per acre and the condition figure representing
the relation of the crop reported to the normal crop. If these three

1. Vide A Manual on the Preparation of Crop Forecasts in India,
Department of Statistics, India, 1917



12 INDIAN AGRICULTURAL STATISTICS

- factors are known, the estimated yield is obtained by the following
formula : —

Yield=Area Xstandard out-turnx condition figure

normal figure

A brief account of the different methods of estimating each of
the above factors in various countries may be given here2 The
methods used in different countries to determine the acreage plant-
ed vary widely. Several countries—England, Scotland, Denmark
and Hungary—take an annual census of acreage and compile it
in time for use during the current season. In some countries—U.S.A.,
Canada—the estimates are made of changes in acreage from
the previous year on the basis of judgment reports by local officers
and farmers. The correctness of these estimates is verified by a
periodical (generally decennial) census of crops. In still others the
acreage estimates are based upon sample data collected from indi-
vidual farmers so selected as to be typical of the area from which
they are drawn.

For the standard out-turn many countries use the average yield
over a series of years, but the U.S.A. adopts the hypothetical yield
of a crop which germinates and continues to grow under favourable
conditions and remains free from injurious agencies.

There are three well-defined methods used throughout the world
to express the condition of a crop during the growing season: (1)
the percentage method with 100 representing the normal or
" average, as used in U.S.A., Canada and England ; (2) the nume-
rical symbol method using figures ranging from 1 to 6 or 6 to 1
to indicate the relative condition, as used in Germany and Den-
mark ; and (3) the descriptive method, where adjectives ranging

? .
from ‘ excellent’ to ¢ very poor’ are used instead of numbers, as in
Spain and Rumania.

In the following sections we shall describe in detail the methods
adopted for estimating each of these factors in India.

1. AREa.

Statistics of the area under the different crops are fairly
accurate in those parts of the country where land revenue is settled
temporarily (i.e. Bombay, the Punjab, the Central Provinces and
most parts of the United Provinces and Madras). But in per-
manently settled tracts (Bengal, Bihar, Orissa and some parts of

2. Encyclopaedia of Social Sciences, art. Crop and Livestock Reporting.
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Madras and the United Provinces) such statistics are not neces-
sary for revenue purposes and the arca figures are generally un-
satisfactory.

(a) Temporarily Settled Tracts.

In the temporarily settled tracts the figures of area are fairly
accurate, because the village accountants take a detailed census
of crops every year and tabulate the results very carefully. These
lands are also surveyed and mapped in detail and the survey records
are carefully preserved by the village officers. But even in these
tracts, the statements on which the forecasts are based are some-
times incomplete because the reports from some villages are not
received in time. Inaccuracy due to such lapses can be rectified
by effective supervision and control by the higher authorities3
With regard to the tracts now excluded from the forecasts for
want of reports, it should be possible to make estimates and include
them in the forecasts on the basis of (1) the figures of area report-
ed, (2) the figures of area reported on the corresponding date of
the previous year, (3) the final corrected area of the previous
year, and (4) the state of the season as indicated by the figures
for the tracts covered by reports.

(b) Permanently Settled Tracts. \/\\
A, .

In Bengal, Bihar and Orissa and one-third of Madras, which are
under permanent settlement, the absence of a detailed survey and
of a sufficicnt establishment of village officers makes it impossible
to record accurately the areas under the various crops. In Madras
there are village officers in some of the permanently settled tracts,
who act as the primary reporting agency. ut even in Madras
there are some permanently settled estates hich are not com-
pletely surveyed, and in view of the inadequacy of staff and the
lack of proper control over them the statements from these regions

3. For instance, the correctness of the figures of area in the United Pro-
vinces is attributed to the fact that the Director of Land Records, who is
responsible for the figures, exercises close control and effective authority over
the reporting agency. (Vide Proceedings of the Board of Agrieulture, 1919,
p. 96). Mr. V. N. Visvanatha Rao, Statistical Assistant to the Director of Agri-
culture, Madras, remarked in 1924 that ‘ the inspection of taluk offices by the
Director of Land Records and his assistants and the scrutiny by them of the
crop statistical and forecast registers in taluk offices had been of invaluable
assistance in keeping them up to the mark, and the abolition of this department
naturally resulted in their deterioration.’” (Vide Proceedings of the Board of
Agriculture, 1924, p. 120.)
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must be considered far from trustworthy. Conditions are much
worse in Bengal, Bihar and Orissa, where the forecasts of area are
based mainly on the reports submitted by the village headmen
(police officers). No doubt, wherever possible, these figures are
checked and corrected with the help of officers of the Revenue and
Agricultural Departments and non-official agricultural correspon-
dents. But even so they are often mere guesses, and the absence
of a professional survey and permanent land records for these
regions makes it impossible to test the veracity of the statements
supplied. “These area estimates, once framed, are liable to
become stereotyped and repeated year after year without regard
to the influence of exceptional seasons or changes in the econo-
‘mic conditions of the tracts”.* In the words of the Royal Com-
mission on Agriculture in India: “These reports are admittedly

often mere guesses and -are not infrequently demonstrably absurd

guesses.”

There has been some improvement in the figures for the areas
under jute in Bengal as a result of the substitution of presidents
of village panchayats for the village policemen as the primary re-
porting agency. The Director of Agriculture supplies sche;iules
with the necessary instructions to be filled up by presidents of pan-
chayats. These schedules are checked, and corrected, if neces-
sary, by the Sub-Divisional Officers before they are sent to the pro-
vincial office where the forecasts are made. ‘This improvement
however, has not been adequate. In 1934, the Bengal Jute Enquirs;
Committee considered the area figures still irery defective.5
“ The Presidents of Union Boards are supposed to check the actual
area of jute on village maps, from which their respective totals are
compiled. It is known, however, that the checking process is too
great a task for the Union Boards, and that the estimates fur-
nished are usually mere guesses which are always conservative
and, in most cases, far from the truth.” &

For improving the figures of jute acreage there are two methods
available. One is to have an annual census of area ; this is evidently
* impracticable. The other is-to carry out random village surveys
The Indian Central J ute Committee, recently set up, is tryiné
to improve the area figures by resorting to this latter method. and
the Government of Bengal is co-operating with it. The techx;ique

4. Vide A Manual on the Preparation of Cro

p Forecasts, p. 4.
5. Report of the Bengal Jute Committee (1934), p. 11, °
6. See also A. R. Sinha’s paper in Sankhya, Vol. III, Part IV.
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of random sampling for this purpose was evolved in the Statistical
Laboratory, Calcutta, by Prof. Mahalanobis (see Appendix Bl).

~ The random sampling method can be 'applied more widely.
A stratified random sample of the crop area should be

.taken. Stratification should be made according to size of

farm, soil conditions, homogeneity of the area represented,
etc., with proper weighting for the different factors. The size of
the sample required to secure an accurate estimate would vary
with the crop. For a crop like rice, wheat, cotton or jute, which
is grown on nearly all the farms in particular regions, a sample
made up of about 2 to 5% of the total acreage under the crop would
provide a basis for a fairly accurate estimate for the whole area.
But, for minor crops a higher percentage up to 25% may be required
to ensure reasonable accuracy. Estimates of this kind should be
supplemented by a guinguennial or decenfial census of crop area
to check the results. A » ‘

Aeroplane photography has also been recommended by the
Board of Agriculture in India as a means of getting correct area
figures. This method has proved successful in America, England
and several other countries, and in some parts of India also.” The
Board of Agriculture in India passed a resolution as far back as 1919
pointing out that “the possibility of improving forecasts of area of
certain crops, particularly in permanently settled tracts, by aero-
plane photography, is such as to justify further investigation ”.8
The usefulness of this method is, however, limited to finding the
total cultivated area of a region as a whole or the area under a par-
ticular crop in places where there are large belts of an identical
crop. In a country of small holdings producing a variety of crops,
it would not be a suitable method for finding the areas under dif-
ferent crops.

Apart from the measures suggested above for improving the
accuracy of the reported figures, it is very essential to give clear
instructions to the primary reporting agency on the two following
points in order to avoid errors resulting from different methods
being adopted in different places.

The chief difficulty in arriving at correct crop areas arises from

" the practice of sowing mixed crops (e.g. wheat and linseed, cotton "

and oil-seeds, etc.) in the same field. The question of apportion-
ing the area between the two crops bristles with difficulties. One

7. Vide Mr. Jacob’s remarks on its use in Lahore—Proceedings of the
Board of Agriculture in India, 1919, p. 27.
8. Vide Proceedings of the Board, 1919, p. 27, Resolution IL
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way of overcoming this difficulty is to take the whole area as being
under each crop and, when estimating the total yield, to make
allowance for this factor by adopting a lower yield for these areas.
The defect of this method is that there will be double counting
whern compiling the tqtal areas under the different crops. An altex-
native method now followed in several provinces is ‘ adopting some
arbitrary formula, specially suitable to the particular crops which
are mixed together, and by the help of this formula apportioning
the area between the two crops.” Naturally it is not possible to
prescribe a general formula which would be suitable for the whole
of India, because the proportion depends to a very large extent on
the peculiar conditions and practices of the different regions. As
in the case of standard yields, these formulae can be fixed only by
experienced agricultural officers, and it is desirable to make
periodical investigations of the reliability of the formulae by actual
field trials, and to make the consequential changes. How-

ever rough this kind of estimation may be, the error involved is

always less than that which results from recording the area of the
whole mixed field as the area covered separately by each of the
crops grown together.

Another difficulty arises when the crop sown fails completely
after the first forecast. If no other crop is sown on that land
subsequently in that year, this area should continue to be included
in the area under the crop which was sown. But if another crop
is sown after the failure of the first crop, the area in question
should be subtracted from the area under the first crop, and added

to the area of the second crop in the subsequent forecasts and the
final figures.

2. THE NorwmaL YIELD,

Definition:—In order to estimate the normal yield per
acre of any crop in a region, it is necessary first to decide
what the term ‘normal crop’ should be taken to mean. The
official definition of a normal crop is as follows: “That crop which
past experience has shown to be the most generally recurring crop
in a series of years, the typical crop of the area, the crop which
the cultivator has a right to expect and with which he should.
be content, while if he gets more he has reason to rejoice and if
less he has reason to complain.”?® The yield per acre of such a
normal crop is the normal yield per acre. According to the Manual

9. Government of India, Department of Revenue i i
lar No. 9-22 dated 23-10-1897. and Agricultare, cireu-
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of Crop Forecasts it is “the average yield on average soil in a
year of average character” and “ this normal or average yield will
not necessarily correspond with the average of a series of years’
figures, which is indeed an arithmetical abstraction and may possi-
bly hever occur 7. This last quotation from the Manual shows
clearly that the ‘normal yield’ is not the arithmetic mean of the
figures for the yield of a crop over a series of years, and the official
definition indicates that the average to be taken is the mode’. It
is important to note that this ‘ normal yield’ is fixed for as large
an area as a whole district ; this presents a difficult problem in ave-
raging the figures for numerous villages. For a single village we can
take the mode of the figures over a series of years. But it is not
quite clear whether the district figure is intended to be the arith-
metic mean (simple or weighted) of the normal yields for the
several villages or the mode of these figures.

"It is instructive and useful to compare this definition of the
normal yield with the official instructions of the Bureau of
Statistics, U. S. Department of Agriculture. “A normal condition
is not an average condition, but a condition above the average,
giving promise of more than an average crop. Furthermore, a
normal condition does not indicate a perfect crop, or a crop that is
or promises to be the very largest in quantity and the very best in
quality that the region reported upon may be considered capable
of producing. The normal indicates something less than this
and thus comes between the average and the possible
maximum . . . . . The normal may be described as a condi-
tion of perfect healthfulness, unimpaired by drought, hail, insects,
or other injurious agency, and with such growth and development
as may reasonably be looked for under these favourable conditions.
It does not represent a crop of extraordinary character such as may’
be produced here and there by the efforts of highly skilled farmers
with abundant means, or such as may be grown on a bit of land of
extraordinary fertility or even such as may be grown quite extensi-
vely once in a dozen years in a season that is extraordinarily
favourable to the crop to be raised. . . . Sometimes a favour-
able season for planting is followed by a favourable growing
season, with no. blight and no depredations by insects, the
result being a normal condition. At other times the normal may
be maintained by conditions that are exceptionally favourable in |
one or more particulars counter-balancing conditions that are un-
favourable in other particulars ”.108

10. Vide Manual on the Preparation of Crop Forecasts, p. 5.

10a. Moore, Forecasting of the Yield and Price of Cotton, p. 59.
A. S.—3 .
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Evidently such a normal condition is only hypothetical and

it leaves a very large margin for the personal factor. A normal
condition according to one individual may be below normal accord-
ing to another, and above normal according to a third. When we
consider that the current condition of a crop has to be expressed
in terms of the normal condition as basis, we can very easily see
how much the estimates made by different persons may vary and
how unreliable the raw data may be. ‘

Method of Fixing the Normal Yields

The Department of Agriculture in each province is responsible
for fixing the normal yield per acre for the several crops in each
district. . It has been the practice in all provinces in India to fix
the normal yields on the basis of the results of a system of crop-
cutting experiments conducted for each crop in different districts
in accordance with rules specially framed by the provincial authori-
ties. Under this system, plots of land of average quality are select-
ed by responsible officers of the Agricultural or Revenue Depart-
ment, and the crops grown on them are cut and weighed in the
presence of the officers. The results of the experiments are
reported to the provincial Director of Agriculture, who on a careful
scrutiny of the reports before him, and after comparing
the data with the information available from trade statistics, settle-
ment investigations and the like, fixes the standard yield for each
crop in each district. These investigations are used to verify the
correctness of the figures already in use and to revise them if
necessary. Ordinarily the figures are revised once in five years.

The method of conducting the crop-cutting experiments and
the reliance placed on the results have been subjected to criticism
in the past. Mr. G. A. D. Stuart, then Officiating Agri-
cultural Adviser to the Government of India, attacked the
present method very strongly in a note submitted to
the Board of Agriculture in India in 1919. He said:
“Every one will admit that our figures of normal yield pe;‘
acre will not bear a very critical examination. We have been work-
ing from the particular to the general—we have expected to
obtain from a comparatively few scattered crop-cuttings on small
plots an accurate average of the yield per acre of very large areas
I maintain that no feasible increase of crop-cuttings in the future'
can improve our figures of normal yield per acre to any appreciable
. extent. To obtain each year a useful ‘random sample’ of the
yield of a province would require an altogether unmanageable
number of careful crop-cuttings.!!

11. Vide Proceedings of the Board of Agriculture in India, 1919, p. 9.
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The objections to the present system of crop-cutting exp:
ments are three-fold. Firstly, they are too few to form a relia
basis for generalisations. Secondly, the method of selection follov
is what is known as “ purposive selection”. Since this methoc

" adopted, the experiments depend for their success on the abi

of the officer to select representative fields. There is so m
scope for the personal factor in such a selection that it is v
doubtful whether the sample is really representative. Thirdly
is not possible to compute the prokable error of the average yi
from such a sample and hence it is not possible to compare differ
sets of figures and find out whether the differences between t
are really significant or not. All these objections can be overcc
by selecting a large number of plots in each district on a pu
random basis. The Royal Commission on Agriculture summed
the criticism of the existing methods in the following words: '
practice of selecting by the eye ‘ average ’ crops for conducting
experiments is condemned by statisticians. The recasting
thestandard yield every five years on miscellaneous data suct
are used in the Punjab is also considered to be statistic
faulty. To strike a balance between the results of crop-cut
experiments annually made and the yields fixed in previous rett
or for the purposes of land revenue assessments is held to imy
into the new standard the personal factor, which is unavoidabl
estimating the annual condition of crops but which it is desir:
to eliminate in pure statistics.” 12

Alternative Method for Fixing the Normal Yield.

Even as far back as 1919, the existing method of fixing
normal yield chiefly on the basis of crop-cutting experiments
criticised, and Mr. G. A. D. Stuart proposed to replace thi:
another method. “It is obvious that a correct figure of yield
acre in any one year can be obtained from the formula,

old Total crop
Average yield per acre = Total area
and that the normal yield per acre represents the -ave
of the yield per acre thus obtained over a series of
We have fairly accurate figures of area........ I w
endeavour to ascertain what the actual total yield of a crop
been by the collection and detailed study of statistics of mover
by rail or sea, of manufacture or of any process such as ba

12, Vide Report of the Royal Commission on Agriculture, p. 607.
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and of estimates of local consumption.”13 The Board considered
the proposal and accepted it, though they were aware that the
difficulties in the way of ascertaining the actual yield in the way
proposed by him were great. They hoped that in a short time the
somewhat defective. figures which would have to be expected at
the outset would be replaced by accurate figures for all the years
“of the period used for calculating the average. They considered
it desirable that the use of the term ‘normal’ should entirely dis-
appear in this connection and that the results obtained by this
method should be called the ‘ average yield’.14

Stuart’s proposals were defective. He argued that it was possible
to make a fair estimate of the total yield of a crop in any area, by
a careful analysis of the statistics of rail-borne trade, of manufac,ture
and of estimates of consumption, following the method adopted
by the American Bureau of Statistics. Unfortunately, our methods
of production and marketing are fundamentally different from
those of America. No doubt, in the case of crops like jute, cotton
indigo, tea, coffee, ete., where the crops are concentrate® il;
particular localities, or go through manufacturing processes at
definite places and local consumption forms an insiq}liﬁcant part of
the total production, it is easy to estimate the'totai yield with the
help of trade statistics. But in the case of the main cereals
and oil-seed crops of India for which local consumption is the most
important factor, the estimates made by fixing an average figure
‘for the consumption per head do not take into consider;tion the
effects of the elasticity of demand over years of pientv and scarcity
Moreover the correctness of such estimates can haréily be veriﬁe.d"

This ques’gion was again thoroughly ‘discussed by the Board of
Agriculture in 1924, and the Board expressed the view that, while
every effort should be made to take the fullest advantace of trade
statistics,. it was not possible to obtain from such sté‘tistics the
figures for the total production from which to calculate the stand;
ard outturn per acre and that the crop-cutting experiments must

‘remain as the basis of the figures for standard outturns ThS
following resolution was unanimously passed by the Board. « The
standard outturns for various crops now in use have’ resulte;d fr .
crop-cutting experiments made over a number of years, verified (l)jm
such information as has been available from tradye ét tisti iy
Change should only be made as a result of crop-cutting ex ‘ea' - lcts '
sufficiently numerous to possess a definite statistical vz?lutmenlrsm

13. Vide Proceedings of the Board of Agri
; gricult i i
14. Vide Proceedings of the Board, 1919, p. 30, india, 1819. p. 84
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choosing fields for crop-cutting experiments no attempt should be
made to select average fields, but the selection should be made
purely mechanically so as to give a statistically random distribu-
tion. Changes in the standard yield should not be made as a
result of discrepancies brought to light by trade statistics, as such
discrepancies occur in the product ‘condition factor X standard
yield’ and the fault is most likely to lie in the interpre-
tation of the primary condition reports”15 The Royal Com-
mission on Agriculture also agreed with this view and definitely
laid down that no change in the standard yield should be made
except on the basis of data derived from crop-cutting experiments
made on a random sampling basis. They pointed out however that,
before a random selection of villages and fields for crop-cutting
experiments could be introduced, provision should be made for
far more numerous experiments than were then being carried out. .

We have seen that the ‘ normal yield per acre’ cannot be very
precisely defined. and that the value lies between the average yield
over a number of years and the optimum yield that can be expect-
ed. At present, the normal yield per acre of each of the import-
ant crops in the different districts is fixed by the Director of Agri- -
culture or the Director of Land Records on the basis of a system of
crop-cutting experiments supplemented by the information
gathered from trade statistics, settlement investigations, ete. The
existing methods are faulty from the point of view of statistical
theory. The number of crop-cutting experiments conducted in
each district is too few to provide an adequate basis for generalisa-
‘tion, and the method of selection by the eye is opposed to scientific
theory. Hence, to get reliable results, it is necessary (i) to
increase the number of experiments for each crop, 'and (ii) to select

“the fields on a purely random basis. Again, the results of crop-

cutting experiments should not be mixed up with miscellaneous
data, into which the personal element enters largely. Experts
agree almost unanimously that a very large number of crop-cutting
experiments done on the random sampling method should remain
the basis for fixing the standard yield.

Recently the question of revising the figures of standard yield
with reference to the results of a system of crop-cutting experiments
conducted on a scientific basis has been taken up by some provinces.
The methods followed in the different provinces will be found in
Appendix B2, on ‘ Crop-cutting Experiments’.

15. Proceedings of the Board of Agriculture in India, 1924, Resolution
M TX, p. 49.



22 INDIAN AGRICULTURAL STATISTICS

3. Tue SeasoNaL FacTor

Of the three factors in forecasting, the seasonal factor or the
condition figure is the most difficult to arrive at, because it is purely
subjective. Once or more often during the growth of the crop,
and again at the time of harvest, it is necessary for the purpose of
forecasts to estimate the condition of the crop, and this is done by
comparing the current crop with the normal. In India, the result
of estimation is familiarly known as the ‘ annawari estimate’. The
annawari notation of the normal yield is not uniform throughout
the different provinces. In Madras, Bombay and Assam 12 annas,
in the U.P., the Punjab, the N.-W. Frontier Province 16 annas, in
the C.P. and Berar 13 annas 4 pies, and in Bihar and Orissa 12
to 14 annas, denote a normal crop.

' In all provinces under temporary settlement, this estimate is
made for each of the important crops in every village by the village
accountant. The revenue inspector furnishes an estimate for the
whole firka for each crop based on the figures of the village ac-
countants and his personal experience. The tahsildar, in his
. turn, gives an annawari estimate for the whole taluk bhased on the
reports of the revenue inspectors and his personal experience. These
taluk estimates form the basis for the district estimates, which are
made in the district headquarters in some provinces and in the
provincial statistical office in the others. In permanently settled
areas the taluk annawari estimates are made directly by the sub-
ordinate revenue officials. '

This method of estimating the seasonal factor, and the relia-
bility of these estimates have been much criticised for a very long
time. Village accountants, who are not given any special training
for this particular kind of work, are expected to make a mental
comparison between the ‘normal crop’ and the present crop when
mature, and express the yield of the present crop as so much of the

.normal. Even in the case of a single field this kind of estima-
tion is a difficult matter. ‘ But when it is considered that the con-
dition factor of a region depends ultimately on the effect of the
weather on various soils, cultivated with varying degrees of skill
and enterprise, planted with different kinds of rice, protected by
irrigation works of greater or less efficiency or completely unpro-
tected, liable to or immune from crop pests and harvested over a
period of nearly 3 months, it becomes apparent that the guessing
ability of the officers concerned has to be remarkable 7.6 Hence

16. J. A. Hubback, I.CS,, “ Sampling for rice yield in Bihar and Orissa”
(Agricultural Research Institute, Pusa, Bulletin No. 166), p. 2.
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it is that the figures of condition factor are looked upon with some
suspicion. N

This criticism of the ¢ condition figure’ is not peculiar to India.
In spite of its very large expert staff, the American Bureau
of Statistics is not particularly successful in arriving at an accurate
figure for the condition factor. But by its superior methods of
tabulation of the data and a scientific use of all the available infor-
mation, it is able to get nearer to the truth in forecasting the yield
of the crop.

Apart from this general defect, the Indian figures are criticised
on account of the bias attributed to them for several reasons. As
has been pointed out in the Bowley-Robertson Report, “ no process
of averaging, however, can remove a general bias, and it is not
worth while to apply any refined process unless the bias has been
removed and the correctness of the integral anna statement can be
accepted.” The bias can be classified under two important sub-
heads: (1) that due to the pessimism of the reporting officers, and
(2) that due to the relation of the crop yield to the land revenue
assessment.

It is generally held that the village officers are pessimistic by
nature, and that this leads to the condition of the crop being
under-estimated. Dr. (now Sir) D. B. Meek in his memorandum
to the Royal Commission on Agriculture in India writes: “The
condition estimate is, in the first instance, prepared by the patwari,
or village official who, being generally untrained and pessimistic by
nature, is hardly able to form a correct estimate of out-turn in terms
of the normal crop. His idea of a normal crop is that which he
longs to see but rarely sees and the result is that the standard with
which he compares a crop is really something above the normal.
Consequently his estimates generally fall below the mark.”1?
Dr. Meek explained in his oral evidence that this under-estimation
was due to the fact that the figure given by the patwari tends to be
a percentage of the optimum rather than of the normal crop.!®
Mr. G. A. D. Stuart estimated that, on account of this general
pessimism, “ the final integration of the estimatés of the large num-
ber of village accountants always works out at very much below
100%—it is usually nearer 75%.” ¥° :

But, as has been pointed out by the Royal Commission on
Agriculture, it is easy to take an exaggerated view of the degree

17. Royal Commission on Agriculture in India, Evidence, Vol. 1, Part II,
p. 358.

18. Ibid., p. 368.

19. Agricultural Journal of India, Vol. XIV, 1919, p. 277.
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of consequent inaccuracy. Even if such a general bias exists, it
can be corrected by Stuart’s method. Suppose that over a se;ies

of years, the reported condition figures are C,, C, po
If n is large, in the natural course of events we expe(:t T
C1+C2-..C,,__ ‘
. - =C=cC

where C (annas) is the normal condition factor, 12 as
or 14 as, or 16 as, as the case may be. But if there;

is a}r: under—es:timation every year C will be less than C. In
such a case, instead of taking C, fixed as the normal condition

fgt:re, we can substit.ute C in its place and calculate the-condition
actor on the new basis, i.e. the condition factor of the rth year will

C
be C, X —E- It should be remembered that the correction fac-

C
tor — should be worked out separately for each crop and for .

G .
each district, because great variations exist between different crops

ZYen- in the sax.ne district, and for the same crop between different
istricts.  This method of correction is based on the assumption

that the proportionate error in the estimates of the patwari at dif

ferent points of the range is constant, whereas in fact the real ratio

may be different. Mr. Stuart himself was aware of this defect.

But he pointed out that “to evolve a f . A

would irTlply a detailed study of the vari:tri:;u:i 3f’(i):l c;ch;: ccorrectz'on
season and the correlation of this variation with the villa wops with
tan,t’s estimates, a piece of research which has not bge accoun-
up :20 A detailed statistical study of the reported co g?r,l taken
tor in different taluks over a large number of years is 1? ton faf:-
ordef to evolve a correct formula. Meanwhile Sf:uar:’cessmy "
serves a very useful purpose in correcting the rough dastan;icgoi(::

can very advantageous] i
can very g . y be followed, until a better method is evol-

It is generally held that the .
are sometimes vitiated on accounfi:rilsueoiatc}tlet;;:n ?:, ‘:1'1 eStlma'lte
settled tracts remissions of land revenue have to be erporarily
the seasor}al condition falls below a certain percenta gerar}ted when
mal. It is possible that, when the seasonal conditiois (;rghsnn:l:

20. Vide Agricultural Journal of India, Vol XIV 1919, p. 279
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border line for the grant of remissions, some over-zealous village
accountants and subordinate officers may pitch their annawari esti-
mates too high, thinking that they will displease their superiors by
the possible loss of revenue. Hence in the case of such border-
line figures it is always desirable that the higher officers should
personally check the returns of the primary reporting agency and
satisfy themselves that they are correct, before sending them to
the provincial office. Efficient supervision and control are essential
in order to check any tendency to furnish stereotyped or wrong
figures and to make the available statistical data as useful and re-

liable as possible.
Fixing the Taluk and District & Seasonal Condition Figures.
With regard to the caleulation of the seasonal fac-
tor \for a crop for a taluk as a whole from the anna-
wari &stimates for the viilages, it is necessary to consider
what~ kind “of ~average should be adopted. Dr. Bowley
has pointed out that in the Indian procedure the detailed arithme-
tical methods that would give more. accurate results are almost
deliberately avoided. = The average to be adopted by the district
officer or his deputy is not stated. He does not take the arithmetic
mean of the estimates of all the villages in the taluk, but either
takes the mode or more often fixes a number according to his own
judgment and personal impressions. The only justification for
this particular method is the unreliable nature of the figures of the
primary reporting agency and the greater reliance that can be
placed on the opinion of the higher revenue officer. But if the
bias of the village accountants were corrected in the manner des-
cribed above and the yield stated with reasonable confidence to the
nearest anna for each village, the weighted arithmetic mean
(weightage being proportional either to the acreage under the crop
in each village or to the expected yield in each village) of these
statements would give the condition factor for the taluk with a high
degree of precision. The weighted average of these taluk esti-
mates gives fairly accurate results for the district and the province
as a whole. The condition factor for each taluk or district could
well be -expressed as a percentage of the normal instead of as
S0 many annas.
adras has given a lead to the

The Covernment of Madras have defined the manner of arrivin
the ‘firka’ 2 and taluk figures in their recent _a;t_l_e_r;dmey_ts,_to.,,_,the

other provinces in this matter.
g at

s T e ’

21. A firka constitutes a group of villa

Revenue Inspector.
A S—4

ges under the jurisaiction of a
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Government taluk account rules. They have instructed the officials
to use the simple arithmetic average for calculating the condition
factor for a firka from the village figures, and to use the weighted
average for calculating the condition factor for a taluk from the
firka figures. This method deserves to be adopted by the other
provinces also.

It will be of some interest in this connection to consider the re-
commendation which Dr. Bowley and Mr. Robertson made for a
change in the method of forecasting. They held that, instead of
fixing the standard out-turn per acre and estimating the condition
factor in the form of a certain proportion of the standard out-turn
the alternative method of estimating’in kalams per acre, maunds pex,'
bigha, bushels per acre or similar units would be much more satis-
factory. If this direct method of estimating were adopted there would
no longer be any necessity for depending upon the ‘standard
yield” figures, and since the figures of area are known to be fairly
accurate, greater attention would be concentrated on removing
or correcting gpy bias in this estimate. This question was con-
sidered Meting of the Board of Agriculture in India as far
back as I919. The whole subject of crop forecasting was then
thoroughly discussed by a committee consisting of provincial
Directors of Agriculture under the chairmanship of Mr. (now Sir)
Frank Noyce. They made the following recommendation regard-
ing the direct method of estimating yield per acre, and their
recommendation was adopted by the Board.

“We have considered and rejected the proposals that a
quantitative estimate should be substituted for the anna estimate
The Punjab Director of Agriculture gave us some striking ﬁgures'
which show that even an approximately correct estimate could not
be obtained by these means. The instances he cited of the gfeat
discrepancies between the quantitative estimates made by experi-
enced agricultural officers and the final results show that it is
impossible for an expert to frame anything like an accurate esti-
mate, and it is hopeless to expect anything better from the ordin-
ary untrained reporting agency. We consider that the system of
giving the reporting agency a definite figure for the normal out-
turn of a particular crop and requesting it to frame its estimate
with reference to that figure is open to the same objections. In
short, we accept Mr. Stuart’s view that the patwari or sir'nilal‘
reporting agency must be left to follow his traditional practice and
that the only method of arriving at the seasonal factor or condi-
tion figure is to interpret his estimate in the light of past experience
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of them and to translate them into intelligible language before
publishing them.” 22

The point was also raised in the Conference of Empire
Meteorologists held in London in 1929, and S. M. Jacob, formerly
Director of Agriculture in the Punjab, clearly showed the dangers -
of the direct method.?® In the mimeographed description of the
Crop Reporting Service of the U.S.A. Department of Agriculture
by Mr. W. F. Callander (Chairman, Crop Reporting Board), the

.whole question is thoroughly discussed, and it is justly pointed out

that it is easier to estimate the ratio of present condition to normal
condition than to estimate the number of bushels indicated by the
present condition or the normal condition, just as it is easier to
estimate the percentage of a full jar to a partially filled jar of beans
than to estimate the number of beans in the jar ”.2¢

Objective Methpds of Crop Forecasts.

The official methods of crop forecasting practised throughout
the world are subjective, being based on the opinion or judgment
of the crop reporters after inspection of the crop. They are there-
fore naturally subject to limitations and weaknesses inherent in a
subjective method and are often the butt of criticism. The follow-
ing remark about the American forecasts by Mr. Callander is
instructive : “The accuracy of certain reports, especially those
relating to cotton, has been frequently questioned and several
congressional investigations have been made. Technicians have
frequently attacked the condition reports, particularly those made
early in the season, maintaining that they are merely averages of
guesses having little validity and have often criticised the early
forecasts as being worse than useless.” 25

Prof. Venn made similar remarks on British methods of crop
forecasting. ¢ Everything points to the conclusion that the official
statistics of all crop yields in England and Wales display, in varying
degree, undue conservatism. If compared with their own initial
results they exhibit stagnation. If placed side by side with an alter-
native series, compounded on similar methods by more numerous
local observers, they fall systematically below it . . . They deny

22. Vide Proceedings of the Board of Agriculture in India, 1919, p. 30.

23. Agricultural Section II, papers and discussions, p. 289. Vide Sankhya,
Vol. II, part 3, p. 358.

24. Bureau of Agricultural Economics Bulletin of 1927. Vide Sankhya,
Vol. II, part 3, p. 358.

25. Vide Encyclopaedia of Social Sciences, Vol. IV, p. 610.
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adequate expression to the occasional appearance of really good
seasons. They refuse recognition to the plant breeder.” 26

To overcome these weaknesses, there have been systematic
attempts to replace these subjective methods by more objective
methods. These latter attempt to connect crop yields with the
effects of weather on crops during the growing period. In this
connection scientific workers have followed two main lines of re-
search. During early years investigators tried to find out the
cycles in meteorological phenomena as they expected the reproduc-
tion of agricultural conditions with repetition of the weather con-

. ditions. The work in this direction was disappointing, and
according to Hooker, “the chief difficulty in applying the un-’
doubtedly significant results that had been attained, to anticipate
the probable course of events in the future, seems to lie in the
bewildering number of cycles actually or apparently determined.” 27
Later research work was directed to ascertain the effects of
different types of weather during or shortly before the growing
period of the crop, on the final yield. H. L. Moore claimed in 1917
that he could forecast the United States cotton crop more accurately
from the weather than was being done by official estimates
Important researches in this line have been carried out b)}
R. A. Fisher in England, Wallen in Sweden and Walter in
Mauritius.” Indian statisticians have also some work in this subject
to their credit.28

The 'above methods require the careful application of
correlation and multiple regression to the data of a series of years

and the resulting equations can be used for forecasting the future

yields. Since 1927 the crop reporting board of the U.S.A. has been
attempting to forecast the final yield of some crops by considering
weather and other factors in addition to condition reports. It is
reported that this has resulted in more accurate forecasts, especi-
ally for cotton and potatoes. ’ ’

2. Vide “British Method of Crop Estimating”, by J. A i
Economic Journal, 1926, p. 414. by J. A Venn in the

27. Supplement to the Journal of the Royal Statistical Society, Vol. V p. 5. °

“Crop Estimation and Its Relation to Agricultural Meteorology” by J. O
Trwin. . S

) 28.. S. M. Jacob, “On the Correlations of Areas of Matured Crops and
the Rainfall,” Mem. Asiatic Soc., Bengal, Vol. II ; M. V. Unaker, Correlation

between Weather and Crops,” Mem. Ind. Met. Dept., Vol. 24, Pt. 4;: N. K.

Adyanthayya, “ A Statistical Study of Paddy yield in South Canara in rela-
tion to Weather,” Madras Agriculturist Journal, Vol. XIX, No. 10; S. Rama-
krishnan, “ Correlation of Weather conditions and Yield of (’.‘.otto'n in’ No.rthems
Westerns and Kumpta cotton,” Sankhya, Vol. II, Part 1 and Vol, ITI, Part 1’
See also Sankhya, Vol. 1Il, Part 3, page 290, ' ‘
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It should, however, be remembered that the relation between
crop Vield and weather during the different stages of its growth is
very complex, and accurate observations of many phases of the
crop and its environment other than final yields are necessary if
the correct relationship is to be ascertained. In estimating the
final yield we must also take into account several other important
sources of variation of crop yield such as soil fertility, manuring,
cultivation methods, previous cropping and previous growth of the
crop itself. Hence forecasts based wholly or partially on observa-
tions of the growing crop, which itself serves as an integration of
past weather effects, are likely to yield better results than those
based on meteorological conditions only. Of the different obser-
vations and measurements that can be made on a growing crop, we
have to choose the most suitable ones from general considerations,
and their value in improving the precision of the forecasts. This
requires the study of a series of such measurements for the
different crops over a series of years in a number of different
places. This work is still in an experimental stage and Dr. Irwin
pointed out, in his paper before the Royal Statistical Society
referred to above, that the full benefits of the work on the subject
may not be received for forecasting the crop yields for 40 or 50
years.? An account of the results of the work done on the wheat
yields under the crop weather scheme of the Agricultural Meteoro-
logical Committee of United Kingdom is given by Dr. F. Yates in °
the Journal of the Ministry of Agriculture of the United Kingdom3?
and by Mr. W. G. Cochran in the Supplement to the Journal of the
Royal Statistical Society referred to above. The different factors
that were selected for observation and measurement were 1)
counts of plant, shoot and ear numbers and (2) their height
measurements, at intervals of from one to three weeks from
sowing to harvest. Special observations are made for
appearance above ground and the time of emergence. The
observations were carried out in eight stations in the United
Kingdom. As it would obviously be impossible to measure
and count all the shoots on even a small area, a sampling
technique was evolved by which observations are made on a set
of random samples of crop freshly chosen at.each time of observa-
tion. From an examination of the resulis of some years, three
factors were found to be highly correlated with the yield of wheat,
viz. (1) shoot height at ear emergence, (2) plant number in early
spring, and (3) ear number. Before applying the results of the

29, Ibid, p. 11.
30. Vide Vol. XLIN, p. 156-62.
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experimental fields to forecast the yields on a commercial scale
allowance must be made for the loss in weight of the grain’after
dressing and also losses due to carting, threshing or in the stack.
Allowances must also be made for the effects on yield near hedges
the shading of trees, etc. ’

4. FINAL STATISTICS.

So far the method of making crop forecasts during the grow-
ing season up to the harvest has been discussed. At presént
figures of yield made up of the final forecasts together with the
necessary additions for regions excluded from the forecasts are
published in the volume °Estimates of Area and Yield’, as

‘actual ylelds’. It is a misnomer to call them actual
yields, because it is practically impossible to know the
actual yields for reasons given below. “In fact harvest

results cannot be known with great precision in any country, how-
ever good its organisation for the purpose.”3! Farmers (io not
maintain any regular accounts of the production of their crops
some of which are harvested periodically over a series of weeks’
A part of the grain crops is often used on the farm itself for humar;
and cattle consumption, for which no accurate information is likely
to be available. At best, we can obtain information regarding
the amount of crop sold on the farm, and the other figures can
only be estimated. Therefore we may call the figures published
after the harvest “ Final Estimates”,

As the figures of final forecasts are subjective estimates
no great reliance can be put on them, unless their acc;Jrac 1s:
checked by an independent method. It is Comparatizel
easy to obtain independent estimates of the total yield ii
the case of crops like cotton, jute, tea, coffee and rubber
the bulk of which are intended for trade purposes, and 0
through some manufacturing process on a large scale at ,importarg)t
centres. Thus a tolerably good estimate of the actual yield of
cotton or jute in any particular year can be made from the figur.
for exports, mill consumption, extra-factory consumption ang t}(:s
stock at the beginning and the end of the year. This is ,rend g
possible on account ¢f the fact that direct local consum ti o
comparatively small, and detailed statistics can be obtainedpflon hlS
other factors from traders and mill owners who handle the c:(r)‘pt i z

31. Vide A. L. Bowley and D. H. Robertson : i
Census of India, 1934, p. 37. rison & Scheme for an Economic
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bulk. Similarly for the plantation crops like tea, coffee and rubber,
all of which pass through the manufacturing process at definite
places, correct information can be obtained by sending schedules to
the planters concerned to be filled up and returned. If secrecy is
guaranteed in respect of the individual figures, their co-operation
can easily be obtained. In fact, the respective trade associations
concerned with these plantation crops make their own estimates by
these methods. At present these returns are only voluntary, and
the statistics are inaccurate because a few planters always fail to
send the required information. If errors persist, legislation should
be undertaken making it compulsory to return schedules accurately
filled up. But in the case of main cereals and oil-seeds, the bulk
of which is locally consumed, it is not possible to make any such ,
independent estimates, because these commodities are produced
primarily for consumption in the country and are not generally
sent to big mills for cleaning and other purposes. A rough estimate
of the average annual consumption per head of each of these crops
can be made for any region. On the basis of these estimates to-
gether with the foreign and internal trade figures, the yields in
any year can be estimated. But the defect of this method|
is that it does not take into consideration the effects of the various |
economic factors of demand, supply, price, etc. on the consumption !
of a commodity in any particular year. \
Unfortunately, even in the case of crops for which independ-
ent estimates can be made, the discrepancies between the
figures of the “post-mortem examination” and the revised
estimates made now exceed reasonable limits. It was
pointed out by Mr. (now Sir) H. A. F. Lindsay in 1934 that
“taking the last ten years for which statistics are avail-
able the trade record of the actual cotton crop which came
into sight each season exceeded the official estimate by 838,000
bales on a total average annual crop, for the ten years,
of 5,380,000 bales. In the case of jute the trade estimate
exceeded the official estimate by 119,000 bales each season
on an annual average crop during the ten years of 8,633,000
bales”.32 That the jute crop has been under-estimated even in
recent years is clearly brought out in an article in “ Capital ”33

33' Journal of the Rowal Statistical Society, 1934, p. 405.
33. See Capital, July 22, 1937, p. 97.
000 bales of 405 lbs. each.

1932-33 33-34  34-35  35-36  36-37
Crop forecast .. 5844 7,933 7.064 6,396 8736
Trade figure .. 8663 8,944 9,791 8149 10,697

Difference .—2819 —1011 —1827 —1753 —1,961
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These differences are serious and show the necessity for completely
oyerhauling the existing methods of forecasting crops.

In order to improve these statistics, concentrated work mlist
be done in two directions, namely, retrospective and prospective.
All the available information as to the distribution of the crop
after it has been harvested should be collected with a view to find-
ing out the actual yield in any year. This work, familiarly known
as the post-mortem examination, should be done for a number of
compact regions in different parts of the country. The
figures of actual yields thus obtained should then be
compared with the forecast figures for these regions.
This method should expose the weak links in the chain

of forecasts, namely the particular regions which were -

mostly responsible for their inaccuracies. Efforts should then be
made te find out the causes of the errors, and to eliminate them so
that future forecasts will be accurate.

The Indian Central Cotton Committee, Bombay, has been
doing invaluable work in these two directions during the
past few years. In view of the criticisms levelled against
the provincial and All-India cotton forecasts, a cotton
forecast improvement sub-committee was appointed, to meet
as soon as possible after the publication of the final
cotton forecast and to prepare a report on the degree of
accuracy of the forecasts with recommendations for their improve-
ment in future. This sub-committee undertook an examination of
the cotton forecasts from the 1932-33 season onwards. Comparative
figures of actual yields, on the basis of trade figures, and of fore-
cast figures are given in Appendix Table VI. By analysing
the figures for different years, the sub-committee was able to show
that there were considerable discrepancies in the yield figures for
certain regions, due to the adoption of low figures of standard
yield. They also held that it was neceSsary to revise the estimates
of extra-factory consumption and this was later done on the
results of village surveys conducted for the purpose.

The serious under-estimation of the jute crop every year and
the efforts being made by the Central Jute Committee to impro{re
them have already been mentioned. Similarly, the tea,
coffee and rubber Associations might take up the work of the
post-mortem examination of the respective crops. This work is
made easier on account of the international agreements made a few
years ago to restrict the production of tea and rubber. Under this
scheme a planter is bound to submit returns of area and yield, and,
if the inspection were made more rigorous and the rules more
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stringent, the actual figures could easily be obtained with a con~
siderable degree of accuracy.

As has already been pointed above, these methods will not be
of much use in estimating the actual yields of such crops as the
main cereals and oil-seeds. For these crops the most convenient
method of estimating the total crop with reasonable accuracy is
the application of ‘ random sampling ’ technique.

In the first instance, a fixed panel of three or four farms in
each of about two hundred villages in each district should be
chosen by a random method. On each farm two fields should be
chosen afresh each year by a random process. The method of
estimating the average yield of these fields may be on the same
lines as in crop-cutting experiments. The estimate of the mean

- yield of a district will be available immediately after the last of the
‘sampled farm is harvested. It was shown by Mr. Cochran in the

paper quoted above that an estimate of the mean yield of wheat in
England could be obtained with a standard error of
1 per cent, by sampling five hundred fields. Though the
sampling process may appear to be very simple, in actual
practice many difficulties will arise. The primary difficulty

. is to obtain a stratified random sample of farms, containing differ-

ent varieties of soil, crop and cultivation methods. In addition,
we have to meet certain administrative difficulties. The owners of
these farms must co-operate with the experimenters in carrying out
the observations. The same set of farms must be used for con-
ducting the experiments on the same crop over a series of years.
Finally the Government should provide the necessary  staff for
carrying on the investigations.

The information obtained from the post-mortem examination
of the yield of a crop will not be available for at least a year after
the harvest. Hence in all publications giving the yield of crops,
the preliminary figures should be given as ‘Final Estimates’ and,
after the ¢ post-mortem’ figures are available, they should be given
in the subsequent publications under the heading ‘ Revised Yields.’

Publication of Forecasts

On the due date, the pro{rincial forecast figures for each crop
(except jute) are sent to the central office of the Department of
Commerecial Intelligence and Statistics in Calcutta and also publish- -
ed in the Provincial Governments’ Official Gazettes. The central
office scrutinises all the reports and compiles the general Memo-
randum for all-India, which is published in leaflet form and also

reproduced in the Indian Trade Jowrnal. As regards jute, the
A. S—5 _



34 INDIAN AGRICULTURAL STATISTICS

All-India Memorandum is prepared by the Director of Agricul-
ture, Bengal. Good publicity is given now-a-days to these fore-
casts through the local daily newspapers and the commercial
papers.

A revised system of preparation and issue of All-India crop
forecasts is being followed by the Department of Commer-
cial Intelligence and Statistics for sometime past. The main
features of the revised scheme are as follows : —

(:) Compilation and publication of All-India forecast figures
in the first in.fztance of crops in which the trade is primarily 1ni
terested. The detailed forecasts with .information relating to
'weathe’r and crop conditions in the different provinces and
in foreign countries, etc, are prepared and published subsequently
generally after a week. ’

(ii) Confidential treatment and release of provincial and
All-India forecasts simultaneously. Exact date and hour of
release of All-India figures for each forecast are announced in the
press in advance and communicated to local authorities to enable
them to issue their local forecasts simultaneously, and

(i) Dissemination of forecast information throughout all
parts of the country with the help of new agencies and All-India
radio. The All-India figures, as soon as released, are handed over
to Associated Press, United Press, etc., and telegraphed to selected
centres' so that the information may be available everywhere at
the same time. The figures are also telegraphed to broadcasting
stations at the same time for being broadcasted as soon as
received.

The system was first adopted in the case of cotton fore-
casts only. But it has been extended to wheat forecasts from the
year 1938. In the case of other All-India forecasts, points
(i) and (iii) are also being followed, together with the announce-
ment of the exact dates of their issues in the press in advance.

The time-table for these forecasts shows that the information
made available to the public about a crop is at least a month old
in India, whereas in the United States and other countries the
forecasts include information only a week old. Naturally this
delay reduces the utility of the forecasts, because much may have
happened to the crop between the date of the original reports and
the date of publication. This ‘delay is mainly the result of two
factors. Since India is such a large country, it naturally takes a
- long time for the reports of the primary reporting agency to pass
through various channels in the vprovince and reach the central
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office at Calcutta. The difficulty is aggravated by the fact that the
crop reporting work is only a secondary duty of the officials of the
Revenue Department, whose main pre-occupation is their
Revenue work. On account of their heavy and urgent Revenue
duties, crop reporting often gets delayed. In framing the time-
table for the various crop-forecasts, allowance has been made for
these factors and unless these difficulties are overcome, it will not
be possible to publish more up-to-date crop forecasts. As regards
publicity, any literate man interested in these matters has easy

access to' this information through' the daily Press and the Indian

Trade Journal. But the information published in the Press may
casily go unnoticed angd the Indian Trade Journal does not reach
the villages. Hence it is desirable that small pamphlets containing.
this information should be distributed, either free or at nominal
prices, through post offices, village co-operative societies and
panchavats. The radio also may be used “with advantage in this

" matter. If the importance of these forecasts is impressed on the

public and the information made readily available to them, the ryots
should benefit considerably.

An important pitfall concealed in the nres~nt method of com-
piling the All-India forecasts is the maintenance of a rigid time-
table irrespective of the seasonal variations between the different
provinces. The seasons of tropical Southern India are not the
same as those of sub-tropical Northern India. But in fixing dates
for the All-India forecasts, to be announced for the whole country,
these local variations have been largely ignored. This causes cer-
tain discrepancies between the final forecasts and the final adjusted
figures as published in ¢ Estimates of Area and Yield’. For example,
at the time when the final All-India forecast for rice is published,
the large second crop of rice in Madras would not have been sown
completely and could not be accounted for fully in the forecast.
On the other hand, this Madras second crop will be included
in ‘Estimates of Area and Yield’, which takes into account all
crops harvested before the 30th June and the standing crops sown
within three months before the 30th June. Similarly, the sesa-
mum forecasts cannot include the large area under this crop in
Madras and Hyderabad. In order to avoid these difficulties, one
of the following methods may be adopted:— '

1. Estimates may be made for these late varieties on the basis
of previous experience where it is not already done.

2. Each province should be allowed to work out its own crop
forecasts with due regard to the local crop seasons, and the All-
India crop reports published every month throughout the crop
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season should summarise . and tabulate the provincial forecasts
received up-to-date; and at the end of the crop season of the late
varieties, a final memorandum including these should be issued
during the crop year as is now done. '

Utility of Crop Forecast;s.

Before closing this chapter, a word may be said about th
practical value of crop forecasts. These forecasts are primariIe
important to marketing and distributing agencies, because they
deal in commodities, and timely information about the extent 5;
supply is of great importance to them. What is usually not re l'0
~ ed is that the crop forecast is also equally important to farrielz-
: t}}emselves. With its help they can adjust the acreage und:a‘S
different crops to meet market requirements, and can sel] the'r
produce in the most advantageous manner. Forecasts are 1lr
helpful in stabilizing prices. In the absence of crop fore ats :
speculation of a harmful nature may arise, and this will do 'r(?s ;
to agriculturists. Forecasts are a help even to bankers b1 -
they will know in advance what funds will be needed for ,ﬁnzial‘lse
the production and marketing of crops, and as for manufactu(;'mg
accur..':lte information about raw material supplies is essential F -
planning industrial production. The whole of the present com ‘1 o
mechanism of production and exchange cannot funection To v fI?X
without crop forecasts. Hence the need for improving th coure
of these forecasts. - § e aecuracy

CHAFTER 11

AGENCY FOR COLLECTING AGRICULTURAL STATISTICS

in the first chapter a brief history of the collection of
agricultural statistics has been sketched. In this chapter it. is
proposed to give a more detailed account of the primary reporting
agency and the central offices from which the forecasts are issued
in the different provinces. .
TuE PriMARY REPORTING AGENCY.

" A good central office equipped with a reliable staff of qualified
statisticians*and computers cannot by itself ensure that statistics
are accurate; an efficient primary reporting agency is also essential.
In fact the latter is even more important than the former, because
all the work done in analysing data and the conclusions based on
them will be of no use if the primary data are themselves unrelia-
ble. In America and certain European countries, the primary
estimates in connection with crop forecasts are made by persons
specially ualified for this work, and they receive information from
a number of official and non-official correspondents. But in India,

the - busy officers of the Revenue Department are made

responsible for this difficult work, and they have to carry

it on in the midst of their rather heavy duties in connection

with general administration and revenue collection. They
have neither the time nor the special training for the work
connected with crop forecasting. This is one of the main
reasons for the comparatively unreliable character of Indian
crop statistics.- Even the Revenue agency is fully available
for making the village estimates only in tracts where the
ryotwari and temporary settlement prevails and the village
accountants keep field records. In the permanently settled tracts the
Revenue officers have to rely mainly on the reports of the village
headmen, who are only able to make rough guesses which cannot
be checked for want. of accurate surveys and permanent records.
In the following paragraphs we shall give a detailed account of the

- nature of the agency available for collecting the primary data in

two important provinces under eaeh of the above categories. It is
based on the appendix to the volume * Estimates of Area and Yield.”
Appendices C1 and C2 contain an account of the nature of the
agency available in the United States of America and England for
doing this work.
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x\""'" " . . ’
\Ryotwam or Temporarily Settled Tracts :
. o n— :

Madras \

. L 7
Madras is one of the provinces which have the reputation of

.supplying fairly accurate data. When the reorganisation of th
e

forecasting methods took place after the war. (1914-18), Madras had

a very efficient Director of Agriculture in G. A." D, Stiart” He made”
D T T e

a special study of the subject and improved the then isti

methods. The start which he gave to the machinery and tlins‘tmg
f)f work followed by him have stood the Department in de 1fn85
in subsequent years. Madras was also the first provini(e)ot St“:‘ad
effect to the recommendation of the Board of Agriculture inOIrglzl‘;:

regarding the appointment of a i istici
regar \//, of qualified statistician to help in this

Ab.out two-thirds of the cultivated area in the Madras Presi
dfency is ryotwari and the rest zamindari or whéle inam rii;-
villages in ryotwari areas have been carefully survered d :
ped and have village accountants called ¢ karnams’ x.:hoqan mle'
supervised and controlled by the higher ofﬁcial‘; ’of ‘ch(;eRvmr .
Department. For each of these villages the karnam ropares 5
return showing the areas under the different Crops evgiepares "
‘and sl’lbmits it to the revenue inspector, who is 1n ’ch' Y ot
firka or group of villages. During his periodical visits t
villages, the revenue inspector verifies the statements c;f fh Okthe
nams, and he sends to the tahsildar a consolidated qtaépme ‘ref the
area under the different crops in his firka with his ar;naxx;ar'n ’ (? e
of the yield for each crop when it is due. The lattlesj“mat'e
t1.1rn, checks a few of these returns of the revenue inspecf; . : .
h.lm,' pr:epares a consolidated statement for the whole re ior? under
his jurisdiction known as a taluk, and submits it to th:ac—I B ‘"(11 e;
Revenue. The provincial office in charge of the foar .
was for a long time attached to the office of the Director Ofr iias%s
culture. Subsequently it was shifted to the Board of i{eveo ?}3)“‘
now it is merged in the statistical section and for’nue’ i
of the office of the Director of Industries. Formerly u::iser p:}ft

e

Board of Revenue there was a provincial officer called the Director

of I:.and .Records, who used to tour throughoit the Preside

during his inspection, he checked the forecast registors‘ Vz;c v and
abolition of that post, the control of the centréllk ofﬁ- ith the
preparation of the forecasts in the local offices g:c:r;f:r lte}::s3

satisfactory. \/\
A

iny some parts of the zamindari areas in Madras have been
surveyed, and for those parts returns similar to those dcscriBed

arge of a -
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above are prepared. For the Agency (hill) divisions of Vizaga-
patam and East Godavary Districts estimates are prepared in the
provincial office with reference to the previous year’s final figures,
the general character of the season, and the estimates for the
neighbouring Government areas.

There are 240 taluks in the province, and so for each crop
for which forecasts are prepared 240 repoi‘ts are received in the
provincial office. In this office these 240 statements are checked
by a comparison with the forecast reports and final audited reports
of the previous years, and any obviously inaccurate statement is
corrected before the general memorandum for the whole province
is drawn up. All the provinces under temporary settlement, except
the Central Provinc\e/s/and the Punjab, follow this method. After
the annual ‘ jamabandi’, when the accounts of the village officers
are checked by the District Collector or the Revenue Divisional
Officer, the final figures are compiled for each taluk and then for
the whole province, and they are published in the provincial Sea-
son and Crop Reports. But these figures become available only
several months after the end of the harvest season.

The Central Provinces

In this province, each tahsil is divided into about four ‘divi-
sions’, each of which is under the charge of a revenue inspector,
who has about twenty patwari,v" (village accountants) working
under him. Estimates of area and outturn are in the first instance
made by the patwaris, and they send reports to the
revenue inspector. During his tours the latter checks the returns
from his personal knowledge and observation and by ascertaining
the opinions of the cultivators. He then sends a consolidated re-
port for the division directly to the District Superintendent of
Land Records. The tahsildar sends an independent report on the
state of crops in his tahsil based on his observations during his
tours and this report is generally received in the District Superinten-
dent’s office at about the same time as the revenue inspector’s
report. With reference to these reports, the District Superinten-
dent prepares a consolidated statement for the whole district and
sends it to the Deputy Commissioner. The latter consults not only
the District Superintendent but also certain non-officials, €8
leading agriculturists and respectable business firms. Local Boards
are also occasionally consulted in regard to important crops. Apart
from ascertaining these personal opinions, the Deputy Commissioner
also arranges for a certain number of crop-cutting experiments on
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representative soils, and finally decides on the district figures on
the basis of all the ddta betore him. ‘Lhese districy reports are
sent to the provincial Director of Land Records, who also consuits
the Agricultural Department before framing the final estimates for
the province. This method of consulting non-offictals is in vogue
only in the Central Provinces, the United Provinces and the
Punjab. .
. Zamindari or Permanently Settled Tracts :

As Bengal has no establishment of village accountants
and subordinate Revenue officials on the lines described for the
temporarily settled provinces, the figures are based mainly on
rough approximate estimates made by the district officers of the
Revenue Department. The police officers, or circle officers where
they are appointed permanently, report the figures of area and
yield obtained through the agency of village headmen, to the
Revenue Sub-Divisional Officers. The laiter check them and cor-
rect them from their own personal observation during the tours.
The district officers’ estimates are based on the reports of the sub-
divisional officers. There have been frequent complaints that the

figures are largely guesses and are almost always underestimates. -

On account of its special importance, the jute crop has been select-
ed for trying an experiment with a view to improving the forecasts.
The Director of Agriculture, Bengal, supplies (through the circle
officers and police officers) printed forms to the presidents of vil-
lage panchayats with simple instructions for filling them up. After
teing filled up, they are sent back to the Revenue Sub-
Divisional Officers who forward them to the Director. The
panchayat presidents are persons with local experience, and are
intimately associated with and interested in the fortunes of the
jute crop. They can therefore prepare better estimates than the
village headman, and a marked improvement has been noticed in
the figures since the change was made. But still the figures are
not as good as they should be. The possible methods of improving
them have been discussed in the Chapter on Crop Forecasts.

Lands " in Bihar also are permanently settled as in
Bengal and the method of collecting the data is the same as in
that province. But as survey and settlement operations have been
completed in almost all districts, it is possible to check to some
extent the figures supplied by the village headmen.

It has already been shown that the work of the primary
reporting agency in the permanently settled provinces is defective.
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Even the agency employed in the temporarily settled tracts has
been much crititised. Most of the village accountants are men of
little education and have no training for the work ; nor have they
any idea of the purpose of such statistics. The accountants, as also
the villagers around them, look upon crop statistics as a part of
the Revenue work, and therefore are often reluctant to give correct
information, even if they could get it. Hence the awkward-
ness of entrusting the revenue collecting agency with the
work of statistical collection also.! There is therefor?j
a growing opinion that at least the work of making annavari
estimates can be better done by the Agricultural Department.
No doubt the higher revenue officers of.the district are expected
to supervise the work of village accountants, but they ha'?re not
generally the time for properly checking the figures supplied by
the accountants, nor do they always try to counteract the bias above
noted. The Famine Commission of 1879-80 urged on the Govern-
ment the need for training village accountants, and recommended
that a special officer should be appointed in every .distz.-ict .for
supervising their work,? but little has been done in this dlre.ctfon
so far. As things are, it may be difficult to give the proper training
to the accountants. If, as has been proposed, trained rural guides

" will be appointed, at least in central villages, this new functionary

may with advantage be charged with the work of crop-reporting.
If this is not possible, it may be desirable to make the Agricultural
Department responsible, at least in the work of making annavari
estimates (vide infra). :
ORGANISATION FOR ANALYSING THE PRIMARY DATA.

Even if the primaty reporting agency were completely satis-
factory, a suitable staff would still be needed in the distrif:t ar.xd pro-
vincial offices for tabulating and analysing the data scientifically.
The taluk estimates are made in the taluk office from the reyorts
received from the several firkas or divisions. In all proYlnc‘es
except Madras and Bombay they are forwarded' to the district
headquarters, where the district figures are compiled and se.nt .tc;
the provincial Office. But in Madras and Bopbay the prov.mc.la
office is responsible for making the district estimates. The district
offices should have enoush staff to go through each report carefully,
to verify the figures by cross checks and make corrections if neces-

1. Report of the Economic Enquiry Committee (1925), pp. 104-106

(Burnett-Hurst's note). o
2. Report of the Famine Commission (1880), p. 4l.
A. S5.—6
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sary. After this preliminary work is over the data should be
scientifically analysed. The clerical staff of the district offices
cannot be expected to be familiar with statistical methods or to
understand their .importance. They are therefore not fitted for
this work, and they do only the minimum amount of routine work
expected from them in this connection. Things are not much
better even in many of the Provincial Offices. This work
is entrusted to the ill-equipped statistical section of the Depart-

ment of Agriculture or the Board of Revenue, whichever is respon- ) A

sible for the publication of the figures. In spite of the repeated re-
commendations of the Board of Agriculture in India since 1919
and the pointed recommendation of the Royal Commission on
Agriculture, no Provincial Government except Madras has realized
the r.lecessity for appointing a qualified statistician to be in charge
of this very important work. Hence no improvement in the methods
-of collecting and analysing the data can be expected, unless by a
fortunate accident the officer in charge happens to ’be es eciyll
fanthus_iastic and interested in these matters. Ordinarily thl: wzrlz
:ise:;;:zx:eti (:;: ::d:routme manner, and shows no improvement from

1

_ Owing to the lack of a proper staff and organisation for collec';-
ing and for analysing the data, serious errors have been arisin, \
in the estimates of yield. The official figures are considered to bg t
so unreliable that big traders in important crops like cotton ang '.
jute keep their own agents in prominent centres and rely m
upon the information supplied by them. This is in :’n l:rs
contrast with the conditions in countries like Americ . ;d.
England, where the Bureau of Agricultural Econbmica . d
the Ministry of Agriculture respectively supply ve ; aII)‘
able information at frequent intervals. It will tII?;r ?e .
be of interest to give a brief description of the methods ofe :re
reporting adopted in those countries. Extracts from the U;OAp
official memorandunt on the character and aim of the crop re. o.rt.
ing service and the memorandum on the methods employed ip th-
collection of agricultural statistics for England and Wal n‘ :
o e : es are given
It will be found from the summary in Appendix C1 that each
State in the U.S.A. maintains a statistical agent with a gr uea £
correspondents under him, and the State agent analyses tho g :
supplied by the several correspondents every month and pre ;e: :
memorandum, in the light of the data before him and hils) zrsonal
knowledge of the conditions, and this he forwards to thepFederal
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Board. This Board has an independent body of county and town-
ship correspondents who are selected with special reference to their
qualifications. They obtain information from their assistants and,
supplementing it with the information obtained from their own
observation and knowledge, report directly to the Fedcral Board.
In addition, there is a special field service consisting of travelling
agents who are specially qualified by statistical training and practi-
cal knowledge. They travel throughout the regions assigned to
them and keep in close touch with them, and send their own re-
ports. Finally at the end of the season, a large number of indivi-
dual farmers and planters, and the mills and elevators, supply very
useful information about the total crop raised during the year.
Hence the statistician of the Bureau of Crop Statistics, U. S. De-
partment of Agriculture, will have before him four sets of inde-
pendent estimates covering each State and each crop, supplied by
(1) State agents, (2) county and township correspondents,
(3) members of the special field service, and (4) non-officials. The
results of the analysis of these four estimates are discussed by ‘an
expert crop-reporting Board, which fixes the final figures for

each State.

As regards England (see Appendix C2), 320 skilled crop re-
porters are appointed by the Ministry of Agriculture, and each

month they furnish on special forms supplied for that purpose a

short report on the agricultural conditions and the progress and
prospects of the various crops in their jurisdiction, based on their
own observation and judgment, and information gathered {rom the

farmers. During the month of June they send printed schedules to -

all farmers occupying more than one acre of land to be filled up and
returned by a fixed date. These forms provide information about
the area under each crop. The returns are compulsory ‘under
the Agriculcultural Returns Act of 1925. These schedules are
collected by the reporters and sent to the central office, where they
are tabulated. The estimates of average yield per acre of each
crop for each parish are made by the reportérs, who base their
estimates on information acquired from farmers, threshing-machine
owners, and others. The estimated total produce of a crop for
each parish is obtained by multiplying the area by this average
yield. The parish totals are added together to give the county
totals, and these are again added together to give the totals for
England and Wales. '

Thus we find that the accuracy of the estimates of proba-

ble yields in England depends upon the accuracy of the informa-
tion supplied by individual farmers regarding the area under each

Y
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crop, and on the accuracy of the estimates of average yield for each
parish made by the crop reporters.

It is clear from the above that the advantage of the American
and English methods over the Indian method lies in having
(1) persons with.special knowledge of the condition of the crops
and versed in the art of making estimates as the primary reporting
agency,® and (2) a highly qualified staff of statisticians to analyse
and interpret the data. In addition, the American Bureau obtains
a number of independent estimates which can be compared and
consolidated when deciding the final figures. Though the system
in force in the U.S.A. is the ideal at which we should aim, there
are practical difficulties in the way of adopting it in detail. Any
proposal for the recruitment of a special staff of suitably qualified
persons as the primary reporting agency would be ruled out straight-
way on the ground of the large expenditure involved. Special
efforts should therefore be made to make the best use of the exist-
ing machinery and whatever additions are called for should not
cost the Government too much.

The estimates of area made by the Revenue Department
agency in the temporarily settled tracts are fairly accurate; and
hence the existing arrangements for these estimates may well be
continued.  As for the permanently settled tracts, the suggestions
-made in the second chapter could usefully he followle‘d. But
every effort should be made to improve the estimates of the
condition factor.  This could  be achieved by the following
. measures: — (1) entrusting the work to qualified people, and (2)
obtgining some independent estimates, and fixing the Vﬁnal figures
after a comparison of the different estimates. Tt is genérallv
recognised that the officers of the Agricultural Department are
better fitted to make the estimates of the condition factor than the
present Revenue agency, since the officers of the Agricultural
Department have special knowledge of the crops. In former years
when the staff of the Agricultural Department was smali
and very few persons with the necessary qualiﬁcaﬁons were
available, it was thought to be undesirable to throw any
additional burden on that Department. But now that it has grown
and has a large personnel in several provinces and as the h{imber
of agricultural graduates available for appointment has also

3. The technical workers of the crop-reporting service in the US.A. are
selected only after passing civil service examinations of a high standard cover-
ing Agriculture, Economics, and Statistics.
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greatly increased, it would be possible to entrust this work to that
Depértment and, if necessary, some additional expenditure should
be incurred for that purpose. In fact, even now, in several pro-
vinces, the Deputy Directors of Agriculture are expected to report
on the condition of the crops, though they do not make any
quantitative estimates. If this suggestion is to be adopted, crop fore-
casting should be made an integral part of the agricuitural courses
in the universities and should form part of a compulsory paper
on Economics in the examinations connected with those courses.

The help of non-official agencies should also be enlisted in the
work of crop-reporting. It is a well-known fact that leading firms
engaged in trade in important crops like cotton and jute have
agents for supplying information regarding crop conditions in
the chief producing areas, and that these agents keep in close
touch with the cultivators. Often their estimates are more
accurate than the official estimates. Provided sufficient guarantees
of secrecy are given it should not be difficult to obtain
information from those firms. In addition, in all provinces there
are substantial landholders and public spirited gentlemen,
e.g. presidents of co-operative societies and village panchayats,
members of local boards and other non-officials, who would gladly
co-operate with the Government in this matter and would be able
to supply very valuable information. Additional data supplied by
non-official  reporters would be found very useful as
a means of checking the accuracy of the official reports. The
information should be obtained.on forms printed both in English
and in the Indian language most commonly used in each locality.

“ The Royal Commission on Agriculture pointed out that the

substitution of the presidents of village panchayats for the village’
headmen as the primary reporting agency had improved the figures
of jute in Bengal, and they strongly recommended that this agency
should be utilised for other crops also. At any rate the nop-ofﬁcial
agency could be used with great advantage for supplementing the

official figures.

The improvement of the estimates of the condition factor of the
crops can only be a slow process and to achieve success on the
lines discussed above will take considerable time. But there is an
urgent necessity to strengthen the staff which checks and interprets
the data supplied by the primary reporting agency. It is desirable
that a graduate in Agriculture who is also qualified in Statistics
should be in charge of all the statistical work at the taluk head-
quarters. If he is allowed to tour for some time in the taluk,
his knowledge of the local agricultural conditions would enable him
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to check to some extent the accuracy of the reports received by
him. If an adequate number of graduates in Agriculture trained
in Statistics is not available, Arts or Science graduates
qualified in Statistics may be appointed. They should work
‘according to the specific instructions of the provincial statistician
in the detailed tabulation of the data supplied by the revenue
inspectors and in working-out the averages required. The state-
ments prepared by them together with the special remarks,
if any, of the higher officials of the Revenue and Agricultural
Departments, should be submitted to the provincial office. At each
provincial headquarters, there should be a highly qualified statis-
tician as the head of the statistical section. He should have a weli-

equipped staff of persons with a thorough knowledge of statistical

methods and computation work. He should also have some
control over the statistical stafl in the districts. The data received
through the non-official agency should be analysed in the provincial
office and for each taluk the two separate estimates (official
. and non-official) should be compared. If there is any serious dis-
crepancy, efforts should be made to obtain a reliable figure by
referring the matter back to the district officers. The final figures
prepared by the statistician should be discussed by a body of
experts, including economists. This body should decide on the
final figures for each crop and for each district, and these figures
should be published by the Government.

The cost of putting this scheme into operation may not be
heavy, since there would be no need to appoint any special staff,

except the provincial statistician in provinces where there is no

such officer at present. There should be a permanent cadre, in each
_ district and province, of clerks specially qualified for statistical work
and usually engaged in such work. Suitable selected members of
the existing staff can be given special training in a short course.
Future appointments to this cadre should be restricted to
candidates who have had a special training in statistical methods.
We make this suggestion to the autonomous Provincial Govern-
ments with the hope that their statistical organisation will be soon
improved in the interests of both agriculture and commerce. The
much desired accuracy of Indian crop forecasts can to a great
extent be achieved if the pemarkably unanimous recommendations
of the expert committees and commissions; which have examined
this question from time to time, are given effect to.

\5 CHAPTER IV

GOVERNMENT PUBLICATIONS ON AGRICULTURAL
STATISTICS

We will now proceed to give a descriptive accout'it ?f ‘;Ee
most important publications of the Government of India in the

field of Agricultural Statistics.

Name of Publication. Nature of Information.

of India, This volume relates to Br. India only
and gives information about the
following: (1) total area, (2)°
‘classification of area, (3) area un-
der irrigation, (4) area under each
crop, (5) livestock, ploughs and
carts, (6) incidence of Land Re-
venue, and (7) harvest prices.

1. Agricultural Statistics
Vol. I. (annual).

This volume relates to the Indian
States, and all the tables in Vol. I,
except the one regarding harvest
prices, are found here.

2. Agricultural Statistics of India,
Vol. II. (annual).

rea, total yield and yield per acre
of principal crops during the year
of the report and the previous nine
years ; standard yields of crops
for which forecasts are issued ;
area and yield of certain principal
crops in foreign countries; normal
and actual rainfall in each meteor-
ological sub-division in India.

3. Estimates of Area and Yield of A
Principal Crops in India(annual).

4 Plantation Statistics (annual). These are issued as separate .p:.ilbh-i
i. Indian Tea Statistics. cations, except for a period ©
ii. Indian Coffee Statistics. about_lO years, 1920-30, when tht}ely
iii. Indian Rubber Statistics. were issued as supplements to the

Indian Trade Journal. The fol-
lowing information is contained in
them: (1) number and area of
plantations, (2) area and production
of crops, (3) numbers of persons
employed, (4) -trade statistics,
(5) prices, etc.
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5. Crop Forecasts (periodical).

6. Summary Tables of Agricultural
Statistics (annual).

7. Report on the Census of Livestock,
ploughs and carts in India (Quin-
quennial). ’

8. Quinquennial Report on the
average yield per acre of prin-
cipal crops in India.
(quinquennial).

9, Intermediate Crop Reports.
(periodical).

10. Crop Atlas of India.
(occasional).

Forecasts are published for the prin-

~cipal crops in leaflet form and re-
produced in the Indian Trdde
Journal except for a period from
1923 to 1935 when they were pub-
lished only in the latter. They
deal with area, weather conditions
and expected yield and also give
information regarding crop condi-
tions in foreign countries.

This includes the main tables con-
tained in Agricultural Statistics,
Vol. I, except those relating to
livestock, land revenue and har-
vest prices. It contains advance in-
formation published subsequently in
Vol. I. 1t is issued as a separate
publication except during the period
1923-30 when it appcared only as a
supplement to the Indian Trade
Journal.

Number of livestock, etc., in India,
as ascertained from the quinquen-
nial census. Comparative figures
for foreign countries also are given.

Average yield of principal crops,
irrigated and unirrigated in each
province and district of British
India and in Mysore.

We will now deal with these reports seriatim.

1. Agricultural Statistics of India, Vol. I.

In this volume, figures are given for each province under seven

tables as shown below.
Table I. Total area.

Table II. Classification of area under forests, area not avail-
able for cultivation, cultivable waste, current fallows, and net area

sown.

Table III. Irrigation, divided into 2 parts: (a) total area irri-
gated from different sources; (b) irrigated crops.
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Table IV. "Area under each crop, area under double cropping
and net area sown.

Table V. Number of livestock, ploughs and carts.

Table VI. Incidence of land revenue assessment on area and
population. '

Table VII. Harvest prices.

The Appendix gives the standard yield per acre of the principal
Crops.

In the tables in this volume, as also in Vol. I, figures are given.
by districts throughout the whole period except for an interval of
about ten years from 1920-21, when the district details were omitt-
ed in order to keep down the cost of publication of the volumes. On
the recommendation of the Royal Commission on Agriculture in
India they were revived from 1930-31.

The figures of area in the volumes of earlier years are not
strictly comparable with those of later years; because when the
publication was first started (1884-3), it was confined to tracts for
which accurate returns were available. A considerable part of
the country was left out ; because in the permanently settled tracts
and even in certain temporarily settled tracts, there are no village
officials to keep field-to-field records. In 1891, nearly 80 million
out of a total of 520 million acres, were left out of account. With a
view to filling up this big gap, estimates of area were subsequently
made for those parts, which were previously excluded. Thus
by 1908-9 statistics came to cover almost the whole of British India
and are based on actual measurements supplemented by estimates.
These estimates have been improving in accuraey with the progress
of survey. Thus the increase in the reported areas was the result
of the inclusion of additional tracts, together with the changes in
the figures given for certain areas (previously estimated) when
they were surveyed.’

Another important point to be noted is the fact that up to the
year 1919-20 some provinces adopted the financial year (i.e. 1st
April to 31st March) as the basic period for their statistics, whereas
some others chose the fasli or revenue year (1st July to 30th June). )
But from 1919-20 all the provinces uniformly use the revenue year
except that the Central Provinces and Assam prepare the re-
turns for the year ending 31st May and 31st March respectively,
and Bombay prepares the table relating to land revenue for the

year ending 31st July.
A. ST
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Table I—Total Area—In this table the area of each province
and district according to the professional survey is compared with
the total compiled from the figures given in the returns of the vil-
lages concerned. From the total area of each province the area
lying in Indian States and the area for which no details are availa-
ble are deducted in order to give the surveyed area for which
village figures are available. In former years, the column giving
the area for which no details are available included all the perma-
nently settled tracts and those parts of temporarily settled tracts
for which no returns were available. But now, since estimates are
made for the tracts in question, this column is superfluous.
Table Iin Appendix  gives the area of each province (1) according
to the professional survey, and (2) according to the village returns,
from 1907-08. The differences between the two sets of figures are
clear, but they have been gradually becoming smaller. These
differences are found only in the United Provinces, the Central
Provinces, Madras, the Punjab, the North-west Frontier Province
and Orissa. As regards other provinces, since they are not sur-
veyed, only estimates are given in both the columns and hence
they are identical. The differences in the six provinces above-
mentioned are due largely to the following circumstances : —

1. The village returns do not, in several provinces, cover the
whole area included in the professional survey; e.g., in some cases
the returns do not include the areas under forests, etc.

2. While the area according to survey is calculated in blocks,
the area according to the village returns is the sum of the areas of
a very large number of fields, and the sum-total of a large number
of errors may sometimes give rise to a considerable total error.

3. There are discrepancies between the two sets of returns
as regards the i'ulgs for the inclusion or exclusion of areas covered
by water, bulldings, roads and railways.

Errors 1 and 3 can be rectified by giving proper instructions
to -the authorities concerned; and error 2 should not be- large,

unless it is systematic, i.e., unless there is either exaggeration or-

under-estimation throughout.

Table II—Classification of Area:—The total area of each pro-
.vince or district can be sub-divided under three main heads, areg
‘under forests, net area sown, and the balance. This balance is

classified in this table under three heads: (1) not available for-

cultivation, (2) culturable waste other than fallow, and (3) current
fallows. The classification of land in the British Indian provinces
according to the different heads is given in Appendix  Table IL
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Area under forests:—In this volume, the area under forests
means “ any land classed or administered as forest under any legal
enactment dealing with forests” Any cultivated area existing
within such forests may, however, be excluded from that head and
entered in the column ‘ Net area sown’.

The Administration Report of the Forest Department of each
province gives the total area of the forests under its management.
We should naturally’ expect that the area according to this report
would tally with that given in the Agricultural Statistics. But a
comparison of these figures for some years shows that there are dif-
ferences which can be explained by the following circumstances :

1. Where the protected forests are transferred from the Forest
Department to the Revenue Department or local bodies, municipali-
ties, etc., they are not included in the Forest Department’s ad-
ministration report, whereas they are included under the proper
head—area under forests—in the volume on Agricultural Statistics.

2. Where some forest areas are cleared and brought under
cultivation, the volume of Agricultural Statistics excludes those
areas from the sub-head ‘forests’ and includes them under the
proper head ‘net area sown’; but in the forest administration
report such areas are still included.

3. The Administration Report of the Forest Department re-
lates to the financial year, 1st April to 31st March, whereas the
volume of Agricultural Statistics relates to the revenue year, 1st
July to 30th June of each year.

The great need for a reclassification of the area under forests
and for making the forests more useful to agriculturists has been
strongly stressed by the Royal Commission on Agriculture

-in the following words: “Forty or fifty years ago, when there were

forest departments, but no agricultural departments, and when the
problems arising out of the pressure of population on the soil and
the necessity for cattle improvement had not assumed the import-

. ance they now possess, it was natural that the forest departments

should be regarded as the only departments capable of turning to
advantageous use large areas of State land which were lying neg-
Jected and which were not required for cultivation. The result
was that the presence of trees or scrub jungle was considered suffi-

~ cient justification for notifying, as forest, land which was, in reality,

more suited for grazing or for cultivation than for the growth of
trees.”! They recommended that the time had come to reclassify

1. Vide Report of the Royal Commission on Agriculture, p. 269.



52 INDIAN AGRICULTURAL STATISTICS

the whole area under three sub-heads: (1) land which is suitable
for the growth of good timber trees or for fuel plantations (includ-
ing land, the preservation of which under forests is desirable on
climatic or physical grounds), (2) land which is suitable neither
for timber, fuel plantations nor for ordinary cultivation, but may
possess possibilities for development as fodder reserves and grazing
grounds, and (3) land which is suitable for ordinary cultivation.
In making this classification, great care should be taken to ‘keep
the proper balance between the different parts. This classification
will place the provincial authorities in a strong position in regard
to making the best possible use of the land at their disposal.

Land not available for cultivation. This head includes all land
absolutely barren, hill or rock, and also all land covered by build-
ings, water, roads or otherwise appropriated to uses other than
agriculture. This classification is very crude and does not give us
any idea of how much of the land is barren and useless and how

much is turned to useful non-agricultural purposes. A better

mefchod of classification would be to sub-divide this head into two
parts: (1) land barren and uncultivable, and (2) land covered by
buildings, water and roads, or otherwise appropriated to uses other
than agricultural.

Culturable waste other than fallow:—This head covers land
available for cultivation but nnt taken up or abandoned.
It includes also areas such as groves which are not classed
in the area sown, and also areas under bamboos and thatch-
ing grass when they do not form part of any forest area. The vil-
lage common lands and other Government waste lands not allotted
for cultivation also come under this head. The division of barren

land between ‘Land not available for cultivation’ and * Cultura-

ble waste’ is very arbitrary. It is based on estimates in the per-
manently settled tracts of Bengal, Bihar and Orissa. In regions
where some parts are not surveyed, this division is made on the
assumption that the proportion between these two parts in the
neighbouring surveyed tracts holds good for the unsurveyed parts
also (e.g. Assam valley). It is quite certain that much of the land
included under culturable waste could not be brought under the
plough even at a very high cost. The fact that an unduly large
area is shown under the head ‘ culturable waste ’ is bound to give a
false impression about the scope for the expansion of crop area and
so minimise the gravity of the pressure of population on land. Tt is
desirable that both the Government and the public should know
more precisely than at present how much of this land is really
suitakle for cultivation.
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Current fallows : —The division of cultivable land'.between cul-
turable waste and current fallows is very arbitrary 1.n many p'ro-
vinces. This division depends upon the maximum perlod. for Whl'ch
the land has been left uncultivated.  This period of t_1me varies
according to local customs and laws in the different ;')rovmce.s, from
two years in the Punjab and the North-West Front.ler province to
10 years in Bombay. After this period the la?d, if S.tll]. left Illln-
cultivated, is classified as ¢ culturable waste’. (.)wmg;,r to. this
diversity of practice in different provinces t}.le classification is not
statistically accurate, and no useful- comparisons can be made as
between different provinces. In the interests of the accuracy of
statistics, it is very necessary that a uniform standard should be

adopted in all the provinces.

. Net area sown: —If the sum of the areas under (i) forests, ('ii)
land not available for cultivation, (iii) culturable waste, and. (iv)
current fallows is deducted from the total area, the balance is the
net area SOwWm.

Table III. Irrigation: —This table gives deta%ls of jthe irrigated
area according to the different sources of irrigation, viz. (1) Gov-
ernment canals, (2) private canals, (3) tanks, (4) wells, anc? (5)
The sum of the areas under the above five items

The area under each of the main
They are rice, wheat, barley, jowar,
bajra, maize, sugar-cane and cotton. The miscellaneoug
crops are shown under three sub-heads: (1) qther cereals an
(2) other food crops, and (3) other non-food crops. The total
the gross area irrigated; areas sown

other sources.
gives the total irrigated area.
irrigated crops is also given.

pulses,
area under each crop is
;nore than once in a year are counted separately for each crop.

This explains the excess of the total area under irrigated erops
over thé total area irrigated. because in the former a}n area irri-
gated at both harvests in a single year is counted twice, .wl}ereas
in the latter it is counted only once. Except for the lands irrigated
from CGovernment sources, all the figures are estimates.

) Table IV. Areq under the different crops: —This table gives
the areas under the several crops (irrigated and unirrigat-
ed) out of the total area sown. The area under a crop
is the gross area, ie., any area on which two crops were
sown in the same year is counted twice for this pur-
bose. At the end, the total area under all crops resown after rais-
ing a previous crop in the same year is given and the di.ﬁerence
be;tween the total area under the crops and this figure gives the
net area sown. The different crops are given under the following
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main heads: (1) food-grains, (2) ‘oilseeds, (3) condiments and
spices, (4) sugar, (5) fibres, (6) dyes and tanning materials, (7)
drugs and narcotics, (8) fodder crops, (9) fruits and vegetables
including root crops and (10) miscellaneous ‘crops. Each main
head is divided into sub-heads, one for each important crop
under the item, and a miscellaneous column gives the total of the
minor items. The items included under this Jlast (miscellaneous)
column are given at the foot of the table. ./

- There are two important footnotes attached to this table.
(1) The table shows the areas actually sown whether the crop comes
to maturity or not, except that, when a field owing to the failure of
the first sowing, has been resown with a different crop, the area
- first sown is omitted. When two or more crops are grown together,
an estimate is made of the area covered by each and the areas so
estimated are separately returned. This estimate is either made
by the village accountant or subsequently determined by a formula
prescribed by the provincial authorities.

(2) The_ variations in the areas shown in different years under
the same crop in fche same tract do not in all cases represent an
actual increase or decrease in the area under that crop. In certain

cases a revised classification or the correction of a faulty estimate

Is responsible for the change. In such cases it is desirable to make
the necessary changes for previous years, if possible, or else to
indicate clearly in a footnote the extent of the correcti’on thé rea-
. son for it, and the year when it was made. ’

In this table the total areas under the different crops are ac-
curate only in the temporarily settled tracts which have been sur-
veyed and have a full establishment of village officers. In other
regions including the permanently settled trécts, they are based
on estimates. The apportioning of the area between the two crops
in areas where double crops are sown is also arbitrary. Some
methods of improving these estimates have been discussed in th
chapter on crop forecasts. )

The figures for this table are compiled from the Season and

Crop Reports of the different provinces. The volume entitled

“The Estimates of Area and Yield of Principal Crops” gives the
areas under some important crops. There are discrepancies bet.

ween the figures given there and those in ¢ Agrpi
ricult T
due to the following reasons : —- : & ural Statistics,

1. In ‘Agricultural Statistics’ the area under a crop in any

region however unimportant it may be for that particular crop is

s
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{

‘e 4 ir > .
incll{lded, whereas in
of area refer to the regions which grow t
ble extent.

‘ Estimates of Area and Yield’ the figures
he crop over a considera-

contain revised figures based

Ll icultural Statistics’
e Yield’ are based

on the actuals, whereas the ‘Estimates of Area and

on final forecasts.

Table V—Livestock, Ploughs, Canrts, etc.—The statistics of
livestock will be discussed separately.

Table VI.—Incidence of land‘ revenue assessment on area and
population: —This table gives the details of incidence of la'nd
revenue assessment per acre of land and per head of population

for each province and for the several districts also. These parti-
¢ the three important forms of tenure,

culars are given fo of
communities tem-

i i i d village
namely, ryotwari, zamindari an ter
porarily settled, and zamindari permanently settled. The statistics

required for this table are collected annually ifl Assam', Ajmer-
Merwara, the Punjalf, Delhi, the N. W. Ff'ontle_r Province, _the
Central Provinces and Berar, and quinquennially in Bengal, Bihar
and Orissa, the United Provinces, Bombay, Madras and Coorg.

cluding cesses)

In Ryotwari areas the total land revenue (ex

the heads classed as “Land Revenue
e, ropm realizable demand in the year, and

no account is taken either of the arrears collected in respect of )
past years or of amounts left uncollected at the end of thg year.

In the case of zamindari areas, settled temporarily or
the amounts due by the zamindars to the
Government alone are considered as land revenue for the purpose
of this table. In order to calculate the incidence per acre, onl'y th.e
net area of land and the total revenue due on this area wh.lch is
fully assessed and for which the details for this table are available,
are considered. The areas which are not fully assessed and those
for which details are not available are excluded from the total area
in‘order to get the net area. The difference between the total
assessed area and the total cultivated area is equal to the sum of
the areas under current fallows and fully assessed waste. The fully
assessed cultivated area should be either equal to or less th-fm the
net area sown as shown in Table II. For calculating the incidence
per head of population, the total population in the fully a'ssesield
regions only is considered, omitting folr the purpose of this ':;1 e
the population of villages which are either not fully assessed or

accounts, represents the actual

permanently,

" in the civill
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for which complete details are not available. The total land
revenue of a region divided by the total population gives the inci-
dence of land revenue per head. The land revenue on the fully
assessed area divided by the total area and the cultivated area
respectively gives the incidence of land revenue per acre of fully
assessed area and cultivated area respectively. Total land
revenue on the fully assessed area divided by the total
population of the fully assessed area gives the incidence
of thé land revenue per head in the fully assessed area.

This table does not give a true picture of the incidence of land
revenue in zamindari areas, and particularly in permanently settl-
ed zamindari areas, because for the purposes of this table only the
revenue due from the zamindar to the Government is considered.
Even in the temporarily setiled zamindari tracts, the amount paid
by the ryots to the zamindars is much more than what the latter
pays to the Government. Hence the figures given in this table
under-estimate the burden of land revenue. But this anomaly is still
worse in permanently settled areas like Bengal, Bihar and Orissa,
where the assessments were fixed long ago and are far below the
rates which the tillers of soil actually pay. Hence these tables do
not enable us to compare correctly the burden of the land revenue
under the three different systems of tenure, namely zamindari
permanantly settled, zamindari temporarily settled and ryotwari.

Even the figures of incidence in the ryotwari temporarily set-
tled tracts are not quite accurate for the following reasons:

(1) In arriving at the area fully assessed, areas held revenue-
. free or at privileged rates are supposed to be excluded, but no
deduction is made on account of such areas unless the entire vil-
lage comes under one of these categories, and there is some difficulty
in estimating the corresponding deduction in population.

(2) The calculated incidence is not the true incidence in any
particular year because areas affected by temporary suspensions or
remissions of land revenue are included in the fully assessed area,
and the total revenue due from them (though not collected) is
included under demand. In fact special columns giving the area
in respect of which suspension or remission of land revenue is
allowed, and the incidence of that revenue would be a useful addi-
tion to this table.

3) The population figures used are those of the previous cen-
sus. This tends to causc an over-estimation of the incidence in the
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intermediate period during two censuses, as the population is

steadily growing.

When using this table it must be remembered that the statis-
tics of the incidence of land revenue assessment given here show
only the average amount contributed by each acre or per head of
population in each province or district towards land revenue.
They cannot be used for comparing the burden of land revenue
on land in different districts or provinces as no valid comparison
is possible without taking into account such factors as the nature

of the soil, climate, facilities for irrigation, etc.

Table VII: Harvest prices: —This table gives the harvest prices
of certain important crops per imperial maund of ?22/5,- Ibs. The
commodities included in this table are winter rice (cleaned),

rice (unhusked), wheat, barley, jowar, bajra, maize, gram, raw
sugar, cotton, jute, linseed, rape and mustard, sesamum, ground-

nut and tobacco. The harvest prices of these crops in each district
are published in the provincial season and crop reports. The
‘ median’ average, of the district prices of each crop is taken as
the provincial price for that particular crop. These averages

" together with the district prices are published in this table.?

The district prices are the average prices at several important
stations. To ensure statistical accuracy in these figures great at-
tention should be paid to the exact description of the grade of the
commodity for which the price is given at each centre, and care
should be taken when making the average that the same grade is
used for all the centres. Further, a particular day of the week or
month should be assigned for ascertaining the prices in all the sta-
for the sake of uniformity. It is also necessary to distinguish

wholesale prices of small lots and retail
it would be

tions,
carefully between the ‘
prices. As regards the type of average to be chosen,
better to use the weighted arithmetic mean with weights in pro-

portion to the production of the crop in each region.

One point to be noted in-regard to the tables in this volume
is the necessity for reconciling these figures with those
found in the publications of other Departments.  The neces-
sity for publishing the correct figures in these different volumgs
has been repeatedly pointed out by the Indian Sugar Committee,

9. From 1936, a new series of harvest prices has been introduced, as an
experimental measure. This is published in The Indian Trade Journal from
time to time. See Indian Trade Journal, 6th Aug. 1936, pp. 657-66.

A. S~—8
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the Royal Commission on Agriculture, and other similar.

bodies. But on account of different methods of compiling
the data, these discrepancies still occur, though of late they have
been gradually diminishing. It is necessary to define all the
terms used very rigidly, so that there may be uniformity in their
use in the different provinces. In a large country like India. agri-
cultural practices differ from province to province and c’erfain
technical terms may be used in different senses. For example the
distinction between ‘current fallows’ and ‘culturable waste,” and that
between ‘culturable waste’ and ‘land not available for c1,11tivation ’
vary greatly from province to province. This causes some con,-
fusion, and fallacious conclusions may be drawn by people who
are unaware of these local differences. Similarly, when giving the
h?west prices of the different crops, the exact description of the
different grades of the commodities should be carefully stated
and such prices should refer to a particular day of each week ’

. The failure to give the total yields of the different cro s in
this volume leaves a serious gap. Of course the standard ;)ields
of some important crops are published in the Appendix, but the
do not give any idea of the total yields in any year. In’ the tably
on the incidence of the land revenue, information regarding the aree
of the land affected by remissions and the total amount remital
ted would be a useful addition. If possible, statements might be-:
supplied for computing the incidence of land revenue on irrigated
and unirrigated land, and on the areas under important crops like
rice, wheat, sugarcane, cotton and jute.

2. Agricultural Statistics of India, Volume II.

This volume incorporates figures relating to the Indian State
In the earlier issues of ‘Agricultural Statistics,” these figures wers.
given separately in Vol. I, because very few States were furnish?
ng them. Mysore was one of the first States to supply the
Gradually such other States as had the requisite agencies for collem .
ing statistics began to supply figures, and by 1904 the ﬁumb .
»f reporting States had increased sufficiently to justify a sepa :r
rolume regarding these States although at first it was fa:}? .
hin. .Efforts were made at various times to increase tl":r
wmber of reporting States. But since the returns are urele
roluntary, there is still a considerable area included in the II)ndiail’
States which is not covered by this publication. The total
f the Indian States dealt with in the volume increased fromaigg

'ul - - . . i
nillion acres w,,.li.towz_ﬂm million acres in 1934-35. But_

Qe SSRRSEEIEREE AL Sl

V!

GOVERNMENT PUBLICATIONS 59

complete statistics of the whole of the reporting States are not
available. Even in 1934-35 an area of 111 million acres out of
the total arca of 257 million acres in the reporting States was not
covered by the statistics. :

The statistics are also far less accurate and complete than

" those of British India. The figures of area covered by this publi-

cation are less than those published for the Indian States in

_ “Estimates of Area and Yield.” This is due to the fact that several

States which report the figures for forecasts have not the requisite
staff to collect figures in such great detail as are required for this

volume.

The same set of tables as is used in Volume I is repeated here
except for the fact that the table No. VII.in Volume I giving Har-
vest Prices is omitted from this volume. All the criticisms made
in respect of the several tables in Volume I hold good with greater

emphasis for those in Volume IL
3. Estimates of Area and Yield of Pricipal Crops in India.

The object of this volume is to supply at the earliest possible
time, the best estimates of the area and yield of some of the im-
portant crops, together with information as to the nature of the
seasonal conditions. The main tables in this volume are compiled
from the data given in the final forecasts, of crops for which fore-
casts are issued. In the supplementary table, estimates of area and
wield of other important crops, viz., barley, jowar, bajra, maize,
gram, tobacco and indigo are given, and they are based upon the
provincial season and crop reports or reports especially obtained
from the local authorities concerned. At the end is a very useful set
of tables giving figures of area and yield of certain crops (rice,
wheat, barley, maize, sugarcane, cotton, linseed, rapeseed, tea and
coffee) in foreign countries. These figures are obtained from the
International Year Book of Agricultural Statistics published by the
International Institute of Agriculture, Rome. Finally the figures
of normal and actual rainfall, in each province and eteorological
sub-division of India, are given in a sepdrate table. C}}ll this infor-
mation is published annually in a convenient and cdnnected form,
about six to nine months after the crops of the previous year have
been harvested. In~thIS volume the figures are given both for the
Provinces of British India and for the Indian States.. In former
years both were mixed together, but on the recommendation of the
Royal Commission on Agriculture, they are now given separately
and the different Provinces and States are arranged in alphabetical

order.
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Table I—Abstract Table—Area and yield of each crép:—This
table gives the area and yield in respect of each of the main crops,
namely rice, wheat, sugarcane, tea, cotton, jute, linseed, rape and
mustard, sesamum, castor seed, groundnut, coffee and rubber. Quin-

quennial averages only are given for earlier years, but for the latest

five or six years the figures of each year are given separately. For
some crops for which figures were not available in earlier years
the columns are left blank. In this table the figures of earlier years
are not strictly comparable with those of later years, because the
estimates for these crops in the forecasts for earlier years did not
relate to all the producing areas in India, but only to those tracts
where the respective crops were grown on an extensive and com-
mercial scale. But the tracts of minor importance have been added
gradually, so that at present for most of the crops the estimates re-

late to all the tracts in India where these crops are grown to any
extent.

Table II—Yield per acre: —In this table the average yield per
acre of each of the above thirteen crops in each of the British Pro-
vinces and Indian States is given separately in alphabetical order.
These details are given for ten years ending with the year of report.
These average yields are different from the ‘normal or standard
yields’ given in the next table. The averages are arrived at by
dividing the estimated yield of each year in each region by the
estimated area.

It is important to note that the statistics of yield per acre

given in this table refer to yield per acre sown and not to yield
per acre harvested. This implies that if out of a total area of
10 acres originally sown with a crop there is a complete failure
of the crop on 5 acres and a yield of, say 30 maunds, is obtained
from the remaining 5 acres, the total area and yield of the crop
would be recorded as 10 acres and 30 maunds respectively. The
figures would therefore give a yield per acre of 3 maunds instead
of 6 maunds per acre harvested. Failure to note this distinction
often leads to an incorrect comparison of yields per acre of Indian
crops with those in foreign countries where the yields per acre
generally relate to harvested area.

Table ITT—Standard or mormal vield per acre:—This table
gives the standard or normal yield per acre of those crops for
which forecasts are prepared, viz., rice (cleaned), wheat, sugar-
cane (gur), cotton (ginned), jute, linseed, rape and mustard, sesa-
mum, and groundnuts (in shell). The figures are obtained from
the quinquennial report on the average yield per acre of princi-

_the same year do not always agree.
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e methods of fixing the figures was dealt
r on Forecasts.

Tables IV to XVI.—Area and yield of principal crops : —There
is one table for each of the thirteen main crops enumerat.ed ab;)lveé
Each table gives the area and yield of the particular crop in each o

the different Provinces and States for each year, during the tex;
years ending with the year of report: The figures of the irea'r Od
report for all the crops except coffee, tea, and rubber .are obtaine

from the final forecast reports. The figures fox: the earlier y«;fars ars
revised estimates. The figures of area .and YI?IC?. of tea, coffee ax;o
rubber are taken from the annual special StE.!t-lSthS separately 111: -
lished by the Department. There is an additional tablfe fo;‘ co ﬁog
giving the total area and yield in the whole of India classilie

according to varieties or trade descriptions, such as Broach, Cam-

bodias, etc.’

Table XVII.—This is a supplementary table giving the .are'a an.d
yield of barley, jowar, bajra, maize, gram,. tobacco and }r}d}ig; in
each Province and State. The details are given for all British Pro-
vinces and for the few States which supply the data.

. . h
pal crops in India, and t |
with in the corresponding section of the chapte

Table XVIIL—This gives the normal and actual.rair.lfall (.in
inches) in each province and meteorological sub-division in India,
for each year during the ten years ending with the year of report.

- o

- Table XIX.—This gives a comparative statement sl.lowing the
ted area and yield of certain principal crops (rice, wheat,
repor et~ sug d, rapeseed, tea and coffee)
garl‘ey, mailzi,f the rtant countries of the
uring eac

world. . o
This volume contains two useful appendices explaining (1) the

method of framing estimates of crops an.d (2) t}(;esrtnigslods of col-
lecting the statistics in the different Provinces and States. .

It has already been pointed out that th.ere are re?slox;s w :;rs
comparison of the figures of earlier years with thc:ise ?1daai2 li. ars
would not give the increase in the to.tal area ar;1 dy1ef courate
ly. Further, owing to the differences In the methods of prep

the figures in this volume and those ind‘ -Agr}icu}c::ra:)j:ﬁ?:gzis tfl:):
s reported in the two A
areas under the same crop as Tep oot afforts are being ma de
ini f dis-
to reconcile the two sets of figures by examining thi’ ca:hs:s fci)gures
crepancies and trying to rectify them. For'me; y together.
of the Provinces and the States were miXe up

arcane, cotton, linsee
previous ten years in impo



62 INDIAN AGRICULTURAL STATISTICS

But in accordance with a recommendation of the Royal Commission
on Agriculture (vide Report, p. 602), the details for the Provinces
and the States are now given separately, followed by a grand
total for the whole of India. This division facilitates comparison of
the figures of different years for British India only, which are more
accurate than the figures of the States. Moreover most of the area
of the Provinces has been covered by reports for a long time,
whereas additional regions in the States are gradually being
included.

This volume fills a gap in the volume, ‘ Agricultural Statis-
tics’ in that it supplies figures for the estimated yields of the impor-
tant crops. But there are certain other crops—grains, fpulses,
fruits, roots and vegetables—which form important items of food
or which constitute valuable raw material for internal manufacture
or export, and on these no information is available. This is a
very serious handicap in attempting to estimate the total agricul-
tural income of the country (see Chap. V). Earnest efforts
should be made to include all important crops in this publication.
A serious defect in the existing figures is that no efforts have been
made to verify the correctness of these estimates except those
for cotton and jute. Even for these two crops, the figures of the
forecast and the post-mortem examination are given separately
without indicating which are likely to be more accurate. This point
has already been dealt with in Chapter II Tt is essential to obtain
reliable figures of actual yields for all the important crops. Of
course it will take at least a year or more after harvest for these
figures to be available. Hence it would be best to publish provisio-
nal figures from the final forecasts in the current issue of this pub-
lication and revised figures should be substituted in the subsequent
issues.

4. Plantation Statistics:

(i) Tea, (ii) Coffee, (iii) Rubber.

Special reports, one for each of the above plantation crops, are
published annually by the Government of India. Except for a
period of about 10 years from 1921, they have been published as
special volumes, and during that period they wer\e/mblished as
special supplements to the Indian Trade Journal.

Tea Statistics. The ‘ Report on the Production of Tea in India’
is an annual publication and refers to each calendar year. It con-
sists of two parts, the first of which is the main report giving a
general account of the several factors regarding the production,
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trade, prices, etc. of the commodity, and the second .consists of 17
statistical tables. The data for these tables are obtained fro'm the
owners of the estates, to whom printed schedules are supplied by
the district revenue officers. But since the returns are only volun-
tary, there are always a few people who do not supply the neces-
sary information. In such cases the district officers make their,
own estimates for the areas not covered by voluntary reports and
send the consolidated report to the central office at Calcutta. Be-
fore accepting the estimates made by district oﬁicer.s for areas not
covered by voluntary reports, the central office tries, and some-
times with success, to get information from .th‘e concern-~ |
ed planters directly. The Indian Tea Association collect
figures of area and yield independen?ly. of the F}overnme}ilti.:
They have stated before the Royal Commission on Agflcultu're tha
their figures are more accurate than the Government’s. It is very
desirable that these two sets of figures should be compare.d and
the mistakes eliminated, before the actual figures are published.

Tables I and II in Part II are abstract statements of area and
yield of tea respectively for each Province and State. Table. I
gives details by districts for these two items (area and pr(?ductlon)
according to the number of plantations, and als? the details of' the
daily average number of persons employed in the plantatmn;.
Tables IV to IX deal with the foreign trade (sea-bor'ne and land-
borne) in tea. Details are given regarding the. guantity of teahex-
ported to the United Kingdom and other countrfes, as also the s z;n;
of each port in the total exports. One table gives t‘he very usefu
information regarding the total exports and also thg index numbelx;is
for exports of tea from the main tea-growing countries of the world,
namely India, Ceylon, China and Java. For the first three C()%m-l-
tries. 1896-97 is taken as base year, whereas for Java 1905- 1;
the ’base. One of these tables gives the impf)rts,' re-exports ar;
balance of foreign tea available for consumption in India. "l‘allrile
X gives the total amount of indigenous and foreign t.ea a}vaxla e
for consumption in the country. Tables XI to XIV give mforx:;::\-
tion regarding the number of packages of tea sold and ?150 the
selling prices of tea in Calcutta and London. Table XV gives 1e
rates of freight from Calcutta to London for different years. Tab.e
XVI gives the average monthly wages of labourers empl?yed 111n
tea gardens in Assam. Finally the last table, No.'X\./’II, gives t e
rates of the import duties levied on tea in the principal countries
of the world.
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Five of the tables mentioned above have been removed in
recent issues of this volume. Table X giving the total amount
of indigenous and foreign tea available for consumption is omitted.
The four tables giving information about the auction sales of tea
‘in Calcutta and declared values of exports, etc,, are compressed
-into two tables. The last two tables giving the average wages of
labourers in Assam and rates of import duties in different
countries are also removed. Thus in the latest publications there
are only 12 statistical tables in Part 1II. :

Coffee Statistics;—The early history of these statistics is the
same as for the tea statistics. In the earlier years they related to
the calendar year, but from 1908-09 they have been prepared for
the year ending 30th June, because this date corresponds
closely with the harvesting period. Though the method
of collecting the data is the same as for tea, the figures
are not so accurate because no information was obtained
from plantations of less than 10 acres up to 1931. Since
such plantations are numerous, the cumulative error is
very high. But from 1931-32 plantations of between 5 and 1°
acres have also been included in these figures, so that the error nov
is not so very high. The Government were so dissatisfied with th
data collected that they stopped publishing this volume during th
years 1910-11 to 1918-19. But this volume has been revived it
an improved form with effect from 1919-20. -/

The statistical tables in this volume are very few when com-
pared with those in the volume relating to tea. Only two tables
are given at the end as an Appendix and the other relevant data
are given in the corresponding sections of the report itself. The
earlier issues, published under the title ‘Note on the Production of
Coffee in India,’ contain information regarding the area under cof-
fee and the reported production in the different provinces of British
India and some Indian States. These were also expressed in the
form of index numbers with 1885-86 as the base year. The exports
to different countries of the world for five years ending with the
year of report are given in another table. Imports of coffee by
some of India’s most important customers, namely the United King-
dom, France, etc. from different important coffee-producing coun-
tries like Brazil, are given. In the section on prices the price
per cwt. according to the declared value of exports is given.
These prices are also converted into index numbers with the year
1894-95 as base, for the purposes of comparison. The prices per
cwt. and the corresponding index numbers for Brazilian coffee in

- calendar year.
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State was defective, and therefore the figures given were not of
great value. Recently, however, the Indian Rubber Licensing Com-
mittee made a thorough dssessment of the acreage and thus we
have to-day fairly accurate figures of rubber acreage.3

5. Crop Forecasts.

(This was dealt with in detail in the second chapter).

6. Summary of Tables of Agricultural Statistics.

Contents explained already

7. Livestock Statistics.
Early History. [~

As was the case with crop statistics, the collection and publi-
cation of Livestock Statistics was first undertaken at the instance
of the Secretary of State for India. The Statistical Conference of
1883 fixed the forms in which the information was to be furnished.
From that date a quinquennial census of the numbers of lifestock
was taken and the results published in the Agricultural Statistics

- of India, Vol. I. In some Provinces, an annual census was taken.

Previous to 1920, the livestock statistics were very defective for
several reasons. As in the case of crop statistics, the staff was not

\ adequate for collecting these statistics in permanently settled tracts.

It was not till 1912 that the first attempts were made
to  collect them in Bengal, and Bihar and Orissa, and
even afterwards the figures for these two provinces were only
based on estimates and not on actual enumeration. Things
were not much better even in the temporarily settled
ryotwari fracts, though they had been publishing some figures for
a longer time. The census was entrusted to the. overworked vil-
lage karnam, or patwari, who used to take very little interest or
trouble in the matter. The figures supplied were more in the na-
ture of rough estimates than actuals. Another great defect was
that they were taken at irregular intervals, The dates were not
uniform in the different provinces and, even in the same province,
the dates fixed for different districts varied.

The Government were aware of these defects, and in 1916 the
Government of India decided in consultation with the Provincial

3. Vide Proceedings of the United Planters’ Association of South India,
1934, pp. 70-81,

" over-estimates in others.
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classification of the livestock. This is not surprising in a vast
country like India, where interprovincial practices vary greatly and
the definitions of the different classes are not very rigid. For ex-
ample, the Punjab enumerator has to classify the cattle in twenty
columns, whereas the Madras enumerator has to do it in eight
columns. Naturally, the broviﬁcial figures will not be comparable
if the definitions, e.g., the distinctions made between bulls, bullocks,
breeding bulls, other bulls, etc., are not quite clear to the enumera-
tors, so that they follow different methods of classification in the
different provinces, as appears to happen at times. It is very desi-
rable that an effort should be made to secure strict uniformity of
classification, and the heads under which the returns should be
made should be settled in an All-India Conference. e

v

Agricultural Statistics, Vol. I, Table V.

In this table, the statistics of livestock are shown under eight
major heads, namely oxen, buffaloes, sheep, goats, horses' and
ponies, mules, donkeys and camels, Oxen are divided under four
sub-heads, namely bulls, bullocks, cows and young stock (calves),
buffaloes under three sub-heads namely male buffaloes, cow buffa-
loes, and buffalo calves, and horses and ponies under three sub-

heads, namely horses, mares and young stock. In the first table

the provincial totals under the above categories are given for the

current and the previous census. This is followed by separate -

tables for each province and the details are given by districts.

No statistics of the products of livestock have been collected,
and this is a serious gap in our knowledge.

8. Quinquennial Report on the Average Yield per acre of
principal crops ’

This publication dates from 1892, when a provisional return
of the yield per acre of the principal crops cultivated in India was
compiled from the various statistical publications available at the
time, e.g., settlement reports, evidence before the Famine Com-
mission, crop forecasts, etc. In 1893 the Government of India pro-
posed that these estimates of yield should be revised by the res-
pective Provincial Governments quinquennially mainly with refer-
ence to the results of certain crop-cutting experiments.

The Report covers all the Provinces of British India
and Mysore State. It consists of two parts: part I is the general
report and part II gives the statistical tables. The general report
gives an account of the changes made in +he Bamwas of ctandard
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since the last regular forecast. These are, published in the

10. Crop Atlas of India.

In 1923 the Department of C i i |
Statistics published a Crop Atlas of (;l:ll(;?:r—c\ljlllicilnt:::sgerme' ;:ng
in 1925——containing maps drawn on a scale of 1” — 160 n?;rmfe
each. of the principal crops in India, These maps show b means
of different colours the importance of the different disi;'ntlear'ls
respect of cultivation of these crops. Inset tables are giiriersx in
each map showing the average area and production of the partlil-1

CHAPTER V.

SOME PRACTICAL PROBLEMS: THE NATIONAL INCOME

So far, we have considered agricultural statistics chiefly as
commerecial intelligence—a necessary help for the proper functioning
of trade and the orderly marketing of produce. But agricultural
statistics have other uses, and some of them are very important.
The statistics of crops are essential for measuring the economic
condition of a country. They are also a necessary guide in the
formulation of economic policy. Whenever a country sets its mind
on a plan of economic amelioration or national development, it is
confronted with the need for accurate statistics of production, trade
and consumption. Without the help of such statistics, the formula-
tion of economic policy will be extremely difficult. Countries that
devise plans without reference to statistics not only waste national
resources but run serious risks. Similarly, if a country is to find
out whether the economic policies adopted by it have succeeded
or not, careful reference will have to be made to the relevant

statistics.

Of the various criteria available for measuring the economic
condition of a country, the national income is the most important.
Marshall defines the national dividend as “the net sum-total of
things and services produced.” It includes only goods and services
that can be measured in money, and thus many important items in
economic welfare are excluded. Various anomalies arise from this
mode of computing national income. Most valuable services like
those rendered by mothers and wives are excluded from national
income, but those of maid-servants are included ; therefore, if some
persons married their maid-servants, the national income would
immediately show a decrease. Similarly, when the British M.P.’s
came to be paid, the national income rose by £250,000. Valuable
philanthropic services are not taken into account in the national
income, but the most ordinary (even anti-social) services are
included if they are paid for. Such difficulties have led some
economists (notably the Hungarian, Fellner) to exclude services

- from estimates of national income, but this would make such

estimates of little real value. As civilization advances, a smaller
proportion of people in a country will be engaged in producing
material goods, while a growing proportion will be engaged in
supplying non-material goods as singers, preachers, artists,
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lecturers, ete. The increase in the flow of enjoyable things makes
a country richer and to exclude them from computation would
make national income a poor indication of the nation’s economic
welfare.l

It must be admitted at the outset that national income is far
from perfect as a criterion of economic welfare. To obtain a proper
estimate of the national income we ought to measure all the goods
and services available for the community and for the different
economic groups composing it, but this is not possible, and in
practice estimates of the national income take into account only such

goods and services as are exchanged. In advanced industrial -
countries, where free goods and services are of little account,

national income estimates may be fairly comprehensive ; this may
also be so where large-scale agriculture is carried on, as in Australia
and Canada. But in lands of small farming (as in India) where
a large part of the goods do not come into exchange, and services
are largely customary, estimates of national income must have
serious limitations. In the sunny tropics, the requirements of heat
and light and house-room are limited; and many of the goods
needed—water, fuel, building material—are comparat'ively free, at
any rate in rural parts. In a peasant culture, the bulk of the crops
are raised for consumption in the peasant’s family, and only a small
part of the produce (except in ‘money crop’ areas) goes to the
market. The Indian social system also contributes to the same result.
Can any one estimate the free services rendered in this country
by one’s family and caste in connection with birth, marriage, illness,
-funeral, apprenticeship of children, building and repairing of houses,
and a host of other items which in other countries have to be paid
for ? 'This largely detracts from the value of national income
‘estimates in the case of countries like India which are still

dominated by a rural economy of a fairly self-sufficient nature. .

Such estimates do not give any indication of the real measure of

goods and services available, and the income figures of such’

countries cannot be compared with those of lands more advanced
economically.?

The sum total of goods and services available is not a true
measure of a country’s economic welfare; we must know the

1. Sir Josiah Stamp, in the Journal of the Royal Statistical Society, 1934,
p. 425.

2. The error of making international comparison of incomes has been

emphasised by Sir Robert Giffen (Ecoromic Enquiries and Studies).

»
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quantity actually available to people of various economic groups.
At present we are content with figures of income per head, but these
are mere abstractions and do not give any indication of the distribu-,
tion of income.® The income per head may be high in a country like
England, and yet a large proportion of the people may be poor and
ill-fed. On the other hand, in a country like Denmark or
Switzerland, the income per head may be comparatively low, but
economic welfare may be more evenly distributed. Therefore,
carefully drawn-up family budgets for members of different
economic groups in the community will give a more accurate
indication of economic welfare than mere figures of income per

_head. At any rate, what can be the value of figures of income per

head estimated for India as a whole ? .

A large part of the difficulty arises from the use of the money .
measure in estimating national income. With every rise and fall
of the price-level, the national income estimate will also rise and
fall, but this may give no true indication of the effect on economic
welfare. This is particularly true of India where the bulk of the
agricultural product is for consumption by the producer. Between
1928-29 and 1933-34, the total value of the principal crops of British
India fell by about 53 per cent., but there was certainly no fall.to
that extent in economic welfare.

On all these grounds, the present estimates of national income
are a poor index of a country’s economic welfare particularly for
agricultural countries like India. Thus, comparisons between the
national incomes of different countries are deprived of real signi-
ficance. The income estimates of the different countries are not
comparable, and no safe conclusions can be drawn from them. The
whole conception of national income is so vague and its measure-
ment necessarily so inexact that many economists have discarded it
as unsuitable for use in any accurate theoretical analysis.?
Estimates of the national income may be of some use for watching
the general trend of economic welfare in a country from year to
year, but even for this purpose the estimates should be made

carefully.

Income Estimates in India

The two principal methods of measuring national income are :
(1) adding up the individual incomes, and (2) compiling the total

3. For the theoretical shortcomings of the per capita estimate, see, Bow-
ley, The Nature and Purpose of the Measurement of Social Phenomend. nd
4. Keynes (J.M.), The General Theory of Employment, Inte?:e“ @

Money, pp. 37-38.
A. %—10
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value of goods and services. In countries where income and wage
statistics are fairly complete, the income-summation method may be
. used with advantage, but where such statistics do not exist, we have
to depend chiefly on an evaluation of goods and services. That is
to say, we must add up the money value of the net products of

agriculture, live-stock, industries, mining, fisheries, forests, etc., and

evaluate the net incomes derived from trade, transport, the profes-
sions, public services and domestic service. In Great Britain both
methods have been employed and the results tally fairly well.
A census of production was taken in 1907 and it was repeated in
1912 and 1924. But for India, statistics of incomes and wages are
available only to a very limited extent. Far fewer persons are
assessed to income-tax in India than in Western countries,® and we
have no means of estimating the incomes of the great majority.
Accurate information on wages is also lacking. In these circum-
stances, we have to depend chiefly on compiling the total money
value of goods and services. Some materials are available for this
purpose at present, although not all of them are of the best quality.
For estimating agricultural production, we have a system of crop
statistics which in some ways is unique. We have also statistics of
production of many organised industries from 1934 ;8 but for un-
organised industries which employ more than six-seventh of the
industrial population, and for other important parts of national in-
come—live-stock, fisheries, mines, forests, trade, transport and the
professions—there are no reliable data in India at present.

We have indeed some statistics of agricultural production in
India, but they cover only the larger crops and, even in regard to
those crops, the production figures published cannot be entirely
depended upon. They are based on the Government crop forecasts
already described. These forecasts were originally started for
revenue purposes (especially in temporarily settled tracts) and for
giving indications about famine and distress. For such purposes
these statistics are helpful, and they may be of some use for com-
mercial purposes, although with many limitations, but as material
for estimating national income they are of little use.

5. The assessees to income-tax in British India number only about
300,000. Even when the taxable minimum was Rs. 1,000, the number came
to only about 700,000. Thus only one person in a thousand pays income-tax
in India.

6. These figures are collected by the Statistical Branch of the Depart-~
ment of Commercial Intelligence and are published in the Monthly Survey
of Business Conditions.
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Attempts are being made to improve these forec.asts as.shown
in Chapter IL. If such measures are carried out sajclsfactonly, the
outturn figures of these crops may become more rehab?e,‘but what
about the numerous crops not included in the crop SFatIStICS ? For
commercial purposes, information about a few lea.dmg crops may
perhaps suffice, but for making estimates of the natlf)nal 1r}come we
require statistics of all the produce raised on land, including stra?;v
and subsidiary produce. There are many minor crops all over India
which are important locally, and these must also be 1nc1udedi
Timber, fruits and vegetables must not be left out. And for. al
these, not the wholesale prices paid at the ports but tl.le actual prices
received in the village must be entered, since otherwise there would

be double-counting at various points.

The national income estimates made in India since .1900 aref&
based on these agricultural statistics, supplemented by ;e.st}mates o
various items not comprised in them.” It was. by utlhz.mg thes'e
statistics that the Indian Central Banking Enquiry Commlt.'cee1 ;;;1-
mated the agricultural income of Indi.a at Rs. 1.290 crores in 19 é
and by adding 20 per cent. for subsidiary occupat;ons, they e;rn;;le
at an agricultural income of Rs. 42 "per head? Although they
regarded this as only a rough estima’.ce, }t' would have been gro';;;r to
emphasise the inadequacy and unreliability of the data used. There
are numerous pitfalls in the path of those wh.o use thes<_e Statt;n;&
A Special Officer of the Madras Government in 1935 est1m}z;1ted tbe
agricultural income of the Presidency at Rs: 1.1-12-0 per ead, by
a;lding up the outturn figures of the prlnc1pa.l crops and by
subtracting 40 per cent. from the total for cu¥t1vatxon fe?pensesci
It is not necessary to recount here the many mistakes o act. an
ed in this computation. As shown above, statistics
ncomplete and take no account of important
In converting gross income into net, the

accounting involv
of production are very 1

it like live-stock.
I)g:r deducted cultivation expenses, but he thereby excluded the

important item of wages which constitutes the income of 'mm:z t(};a}n
a third of the agricultural population. No doubt he was justi eb 1;1
excluding land revenue, seed, manure, interest on capital, etc., 1}11 ,
by excluding such a large item of agricultural income as wages, he

7. Of the estimates made in the past—Dadabai Navroji (1870), Lord

Cromer (1882) Digby *(1899) Lord Curzon (1900) Wadia and Joshi (1913-14),
Shah and Khambata (1921-22), and Findlay Shirras(1920-21, 1926-27) Rao

(1925-29)—only the last few had the advantage of even such statistics.
8. Report, Vol. I, p. 39.
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value of goods and services. In countries where income and wage
statistics are fairly complete, the income-summation method may be
- used with advantage, but where such statistics do not exist, we have
to depend chiefly on an evaluation of goods and services. That is
to say, we must add up the money value of the net products of

agriculture, live-stock, industries, mining, fisheries, forests, etc., and

evaluate the net incomes derived from trade, transport, the profes-
sions, public services and domestic service. In Great Britain both
methods have been employed and the results tally fairly well.
A census of production was taken in 1907 and it was repeated in
1912 and 1824. But for India, statistics of incomes and wages are
available only to a very limited extent. Far fewer persons are
assessed to income-tax in India than in Western countries,® and we
have no means of estimating the incomes of the great majority.
Accurate information on wages is also lacking. In these circum-
stances, we have to depend chiefly on corilpiling the total money
value of goods and services. Some materials are available for this
purpose at present, although not all of them are of the best quality.
For estimating agricultural production, we have a system of crop
statistics which in some ways is unique. We have also statistics of
production of many organised industries from 1934 ;8 but for un-
organised industries which employ more than six-seventh of the
industrial population, and for other important parts of national in-
come—Ilive-stock, fisheries, mines, forests, trade, transport and the
professions—there are no reliable data in India at present.

We have indeed some statistics of agricultural production in
India, but they cover only the larger crops and, even in regard to
those crops, the production figures published cannot be entirely
depended upon. They are based on the Government crop forecasts
already described. These forecasts were originally started for
revenue purposes (especially in temporarily settled tracts) and for
giving indications about famine and distress. For such purposes
these statistics are helpful, and they may be of some use for com-
mercial purposes, although with many limitations, but as material
for estimating national income they are of little use.

5. The assessees to income-tax in British India number only about
300,000. Even when the taxable minimum was Rs. 1,000, the number came
to only about 700,000. Thus only one person in a thousand pays income~tax
in India.

6. These figures are collected by the Statistical Branch of the Depart-
ment of Commercial Intelligence and are published in the Monthly Survey
of Business Conditions.
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Attempts are being made to improve these forec‘asts as shown
in Chapter II. If such measures are carried out sa'tlsfactomly, the
outturn figures of these crops may become more rehabl'e,'bu:c? what
about the numerous crops not included in the crop S?atlStICS ? For
commercial purposes, information about a few lea‘dlng Frops may
perhaps suffice, but for making estimates of the natlf)nal 11.1come we
require statistics of all the produce raised on land, including sItr(altyv
and subsidiary produce. There are many minor crops all ox.rer1 13 (1ia
which are important locally, and these must also be 1ncf u eIi
Timber, fruits and vegetables must not be left out. And1 or a
these, not the wholesale prices paid at the. ports but ﬂ'le actua pncfs
received in the village must be entered, since otherwise there wou

be double-counting at various points.

The national income estimates made in India since '1900 ar(;
based on these agricultural statisti}cls, st;pr;l:mir;te::ybztﬁis;cilrr:;atfiége
i items not comprised in them. w : .
s‘;z:t.;;)tl;:s 1:§at the Indian Central Banking Enquiry Commlt.tee1 ;;;1-
mated the agricultural income of Indi.a at Rs. 1.290 cror}?s in 19 (i
and by adding 20 per cent. f01f' s;bsi;l;ary oc;uzzt;onzl;chzzg;rrgzy
gricultural income of hs. per head.
::g:%e?ia’f}lliz as only a rough estima?e, %t-would have been gro%: :.Z
emphasise the inadequacy and unreliability of the date}a'l use t k t;ecs
are numerous pitfalls in the path of those wh_o use 5’( est('e s : 35 the_
A Special Officer of the Madras Government in 1933 es 1m}z: ed ’
agricultural income of the Presidency at Rs: 1_1-1?-0 per e;d, by
a;iding up the outturn figures of the prmcqlJa. crops a nse;;
btracting 40 per cent. from the total for cu.tlvatlon expe d
;:1 ‘s not necessary to recount here the many mistakes of fact. an
- involved in this computation. As shown above, statistics
B et ncomplete and take no account of important
items like live-stock. In converting gross incombe m’coluleet(,i :E:
officer deducted cultivation expenses, but he tl'lere v e}f{c e | the
important item of wages which constitutes the income of more
a third of the agricultural populatio

i d, manure,
excluding land revenue, seed, : ‘
by excluding such a large item of agricultural income as wages,

of production are very i

n. No doubt he was justified in
interest on capital, etc., but,

he

7. Of the estimates made in the past—Dadabai Navroji (%870), lerd
Crom.er (1882) Dighy (1899) Lord Curzon (1900) Wadl(algazxt(;dzilosl};;2 6(1:71)3-R:(;
indlay Shirras -21, -
d Khambata (1921-22), and Fin 26-
?il;g;—g;)——only the last few had the advantage of even such statistics.
8. Report, Vol. I, p. 39.
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made his estimate of income unduly low. Yet he considered that
his estimate was an optimistic one.?

Allied to agriculture are live-stock, fish, forest products, and
the various unorganised industries pursued by the rural population.
On all these we have very little reliable information, Perhaps the
- most important item among these is live-stock. In several agri-
cultural countries live-stock is even more important than Crops.
It includes such large items as milk, butter, curds, hides and skins.
In 1924, Dr. Gilbert Slater estimated the live-stock income of the
Madras Presidency at Rs. 27-60 crores for the year 1919-20, or
9 per cent. of the total income.® Colonel Olver, Animal Husbandry
Expert to the Imperial Council of Agricultural Research, has

estimated the annual contribution of live-stock in India for 1929 at.

Rs. 1,900 crores, made up as follows!l.—

Crores of
Rupees.
Cattle labour in agriculture .. 612
Labour for purposes other than agriculture .. 161
Dairy products ' .. 810
Manures ' -, 270
Living animals exported .. 0-36
Other products .. 45-20
Total .. 1898-56

Colonel Olver does not claim any high degree of accuracy for
his calculations, and one is inclined to think his figure an over-
estimate, even as Dr. Slater’s was an under-estimate, We have at
. present no adequate material for estimating the value of cattle
labour, dairy products, manures, etc. Colonel Olver's estimate
of milk and dairy products was based on the assumption that 24
gallons of milk was consumed (in the form of milk and products
thereof) in India per head per annum—i.e. about 10 oz, per head
per day. This is certainly an over-estimate for the Madras Presi-
dency and perhaps for several other provinces. The estimated
total consumption thus amounts to 39 million tons, which, valued
at 112 annas per pound, works out at Rs. 810 crores, Findlay

. 9. Repert on Agricultural Indebtedness, by W. R. S. Sathyanathan,
I.C.S., para 15 (Government Press, Madras, 1935).
10. Madras Year Book, 1923, pp. 788-91.
11. Note published by the I.C.A.R.
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Shirras’s estimate for milk for 1926-27 came to. only 297,928 ma}Jnds
valued at Rs. 223-44 crores. According to him, the to.tal national
income of India in 1926-27 was Rs. 2,804 crores apd this has l?een
regarded as a liberal estimate. It is therefore difficult to believe
that the total income from livestock alone could have amounted tp

Rs. 1,900 crores in 1929;/A
An Economic Census.

It is clear from the foregoing that the existing data for es.ti-
mates of the national income in India are faulty and altogether in-
adequate. In Great Britain, Australia and several other countril;_sé
total production has been computed by the census .method. 'blll
unfortunately in the peculiar conditions of Indh'.i, 1t‘1s not Poszl e
to collect figures by means of a census f’f tht.'ﬂ kind in use in 1t ose
countries. Except in the case of organised industries and 1;11 aintaa
tions, it is practically impossible to get the producers tod Eﬁ
schedules. The average ryot and artisan canno.t be e.xpecte to i
up such schedules. A census of a different 1_<1nd will %1ave ’co1 e
attempted in the case of agriculture and handicrafts which employ

the great majority of the people of India ‘ '
The census to be undertaken should be primarily on the. bamff
of production, but it should be supplemented by a- sum;natloxﬁ‘ oh
incomes in -the case of services and those occupations for W‘lcd
income cannot be recorded in terms of produce.. The .unorgam;e
industries of India are so intimately connected with agrlcu.ltu;e td.;;t
a survey of the two will have to be made togeth.er. Nor is t e di ;
ference between rural and urban life so great in India as 1fn mot;s
Western countries. A simultaneous c?nsus ‘shou.ld there olx;e e
taken both in villages and in towns. It is not possﬂole. to make an
economic survey of every village and town; nor is it neceszary,
seeing that a survey of a fairly large number of them selected on

the random sampling basis would give us as accurate an estimate
as is necessary. ' :
" The two British economists who visited India in 1934 on the

invitation of the Government of India (Dr. Bowley and Mr. Robert- \"

son) have suggested a fairly comprehensive scheme for an economie
census.’?2 Tt consists of the following parts: ' N

1. A rural survey of 1650 out of the 422,000 villages of British
India selected on the random sampling basis. Each village would
be surveyed by a full-time investigator for a whole year.

12. A Scheme for an Economic Census (1934).
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2. An urban survey of 30 to 40 out of the 1,603 cities and
towns of India classed under that category in the census of 1931.
This would cover about 8 millions out of the 28 million urban
dwellers in British India.

3. An intermediate urban census of population.

4. A census of production in the case of factories using power,
mines and some other industries.

The cost of the whole survey was estimated at Rs. 30 lakhs
made up as follows : —

Rs.
Census of production .. 2,00,000
Rural survey .. 22,00,000
Urban survey .. 3,00,000
Urban census : .. 200,000
Report .. 1,00,000
Total .. 30,00,000

It is proposed to deal here only with the rural survey, which
will necessarily be the largest of the various undertakings. The
experts’ scheme is based on excellent principles, but its large cost
has alarmed many persons. According to Dr. Bowley’s note, “ the
annual net income of each family in the village” should be ascer-
tained.’¥ That would mean working out a balance-sheet for each
of the 300 or 400 families in a village and this would be too difficult
for even the most diligent investigator.

For the purpose we have in view, such a summation of indivi-
dual incomes is not necessary. The method we have suggested is
not income-summation, but an aggregation of goods and services,
This can be done without drawing up a balance-sheet for each
family. We can add up the total production of the village before
the produce goes to the houses. In the case of cereals, which

account for about 85 per cent. of the total sown area, there are two

harvesting seasons in most parts, and as threshing is done on a
few: large common threshing floors in most villages and the produce
is generally measured or weighed before it leaves the floor, especi-
ally where (as in the batai or varam tenure) the produce is shared
between landlord and tenant, the actual produce from each field
can be ascertained at the threshing floor without any great diffi-

13. Op. cit., pp. 70-7.
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culty In many parts of the country, the weighing and measﬁrmg
of produce is done by one man (or a few men) for the whole village,
and such men could estimate produce accurately even before thg
crops are harvested. Some of the leading men of the village woul
also be able to estimate fairly correctly soon after the harvest how
much produce was raised from each holding.

The advantage of counting up the produce in 'this way is clear.-
Cultivation may be regarded as a joint undertaking by lansllorc}lls,
tenants and labourers. The shares of all the§e Partners in the
business are in the grain-heap. Once it is dlst?xbuted betwec;n
the partners, it will be extremely difficult to obtain correct totals.
Most people are unwilling to disclose fuch‘ facts, and labou;'ers
are unable to say how much they receive mn a year.. Therefore
a house-to-house survey would yield poor: results. Bujc 1.f \fve (;:oun(;
the produce at the source, these difficulties can be: minimize ;;11
the work of the investigator will become comparatively ea.sy. (;
. heap is the fund from which the whole agricultura

. 'n_
village gral d, if it is correctly measured, we

opulation draws its income an . .
Shfll get the essential data for estimates of the national income.

By a procedure more or less similar, we may also estimate the .
gross out-turn under pulses, oil-seeds, cotton, jute, st_lga'r-cane, an'd
other crops. The traders and the professional weighing men in
the village should be utilized for verifying the estimates. They are

the most competent persons for compiling statistics in the village

and their services would be invaluable in a rural economic survey.

Next the gross outturn should be converted into net by making
certain deductions, the first of which is land revenue. Wages need
not be deducted, as they form the income of the labomjmg classes.
Seed and interest on capital may be deducted, but if they are
deducted the income of seed merchants ‘and mongylenders shou%d
be estimated and added in separately. A practlf:al solution will
be not to deduct them unless they go out of the village. The pro-
duce going out of the village as rent or wages 'should als.o be
deducted and the corresponding amounts coming into the village
should be added to the total. The whole net amount should then
be evaluated in money at the prices received in the village. To
this must be added the estimated value of straw (excluding the
part reserved for the cattle),!* minor crops, fruits and vegetablfes,
timber, fish and forest produce, eggs and poultry, milk and milk

14. Dr. Slater excludes straw on the ground that it forms fodder for
plough cattle, but not all the straw is so utilised.
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products, hides and skins, horns and so forth. The value of stand-
ing crop of fruits and vegetables can be estimated by experienced
persons, and the milk supply should be computed by studying the
yields on a sample basis. The valuc of the labour of cattle
need not be estimated as it is included in the grain heap. The
income of weavers, spinners, carpenters, mat-makers, cartmen;
etc. in the village should also be assessed and added. Finally the
incomes received by blacksmiths, dhobis, barbers and village func-
tionaries for services rendercd by them (excluding customary pay-
ments made for help in the productive process) must also be in-
cluded. Remittances going out of the village should be deducted
from the total and rerpittances into the village should be added
to it. Thus we shall get the total income of the village.

On the basis of such village totals, we could estimate thc agri-
cultural production and income of the country. But this method
would not provide much information about the distribution of the
income from agriculture among landlords, tenants and labourers.
Such a division of the natiorial dividend is important in countries
where there is a clear demarcation between these three
2lasses,” but in the case of India the dividing-line between
the cultivator and the labourer is very difficult to draw;
many peasants do their own labour and even work as
day-labourers for others when their labour is not needed on
their own holdings. The amount going out of the village as rent
is important, and this figure could be obtained from the data col-
lected on the plan described above.

As has already been shown, family budgets are the most suit-

able means of measuring the economic condition of the community
and of the different groups composing it. It is therefore necessary
to collect, from all villages surveyed, budgets of families selected
from each economic group on the random sampling basis. In
order that the budgets may give a clear idea of the real income
and standard of living of the various classes, provision should be
made for obtaining full details of the food, clothing and house-
room used by the different economic groups. Family budgets
would also supply ample data for measuring the distribution of the
national dividend and ‘the quantity of goods and services which
the different grades of income can command.

With the help of the Universities and the active co-operation
of the Departments of Revenue, Agriculture and Co-operation, the
cost of such a census could be kept within reasonable limits. If a
thorough census is taken once, the cost of future censuses will not

SOME PRACTICAL PROBLEMS ’ 81

be considerable. India has lately taken a step forv\.rard in c?nstitu-
tional development and in every province there is keex? interest
in rural uplift. This is just the time to make an economic survey
of the whole country. It would provide very valua.ble data for
drawing up plans for a general economic advance, and it would also

. provide a starting point from which we could measure in future

the success of the various efforts at rural amelioration which have
lately been inaugurated in many parts of the country.
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CHAPTER VL /

SOME PRACTICAL PROBLEMS: POPULATION .\
AND FOOD-SUPPLY )

We have seen in the last chapter that the agricultural statistics
now available in India are insufficient, both in quantity and in
quality, for making a reliable estimate of our national income. Are
they equally defective in the matter of estimating the adequacy of

our food-supply ? There is now a growing belief that the food-supply

of India has not been increasing adequately for the proper susten-
ance of the teeming millions of this country. The large increase of
population in the last decade (10-6%7) has been quoted in support
of this view. Population has been growing rather fast, but food-
supply, they say, has not been increasing at anything like that pace.
Some persons think that there is a shortage of food-supply, and
they fear that disaster may overtake India if- population is allowed
to grow at the present rapid pace. Such alarms have been sounded
not only by private individuals but by some high-placed officers of
the Government in India. What light do the available agricul-
tural statistics of India throw on this question ? '

1. Adequacy of Food-supply.

In order that we may bo able to make any safe conclusion on
the adequacy of the available food-supply, we must know (1) the
total quantity of foodstuffs available for consumption and (2)
the actual diet requirements of the people. It is possible to esti-
mate in a general way the quantity of foodstuffs available for con-
sumption, but unless we know how much is actually required by
the people we shall not be in a position to judge about thcir ade-
quacy. ‘- Unfortunately we have no satisfactory data on cither of
them and those who have lately made alarming statements have
only made guesses, and their conclusions are drawn chiefly from
general impressions.

The defects of the present crop statistics are clear from the
details given in the previous chapters. They were drawn up
originally for purposes of revenue assessment and although
improvements have been made later with a view to making the fore-
casts helpful for commercial purposes, they are still in an imper-
fect state. At any rate. they cannot be used for estimating the ade-
quacy of food-supply; for, not only are they often inaccurate but
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there are very important lacunaec which impair their usefulness.
Our statistics of cereals are fairly complete, but they are generally

* regarded as underestimates.! Further, they exclude several Indian

States, and as all India forms a unit for consumption purposes this
is a serious defect in our statistics. Again, cereals form only a
part, although an important part, of the total food-supply of the
country. The normal dietary comprises not only cereals but
pulses, green vegetables, legumes, berries, fruits, nuts, roots, fish,
meat, milk and milk products; but on all these, information is
lacking or highly defective. In some parts of the country (e.g
Malabar) certain vegetables and roots form at least as important
a part of the dietary as cereals, and not to include them would give
a very wrong idea. In recent years, the use of fruits and vegetables
has considerably increased but we have no accurate information
about their quantity. How then can we estimate the total food-
supply ?

Coming next to the actual food requirements of the people, one
finds that information-is even more meagre. In the West, a new
technique has lately been devised for testing the adequacy of diets.
On certain assumptions concerning the time taken by people for
work, rest and slecp, it has been estimated by physiologists that
‘an average man at average work ’ should have 3,000 calories per
day. Of milk alone, there must be 35 ounces daily. But obviously
such diet standards devised for European countries cannot apply to
a mainly tropical land like India, and therefore physiologists have
tried to work out diet standards applicable to this country. One
such estimate is that of Nichols, according to whom an agricultural
labourer belonging to the tropics needs 2200 calories per day. Dr.
Aykroyd, Director of the Food Research Laboratories at Coonoor,
has been engaged in researches in this direction, and although he
has not made any final conclusions on this point, he inclines to the
view that the ‘minimum calorie requirements’ per consumption
unit of South Indian peasant families lies in the neighbourhood of
2500. Others think that these are all over-estimates. The calorie -
requirement must depend on several factors, including the nature
and duration of work, the weight of the body, and so forth. Ad-
mittedly, the body-weight is lower in India, and in rural areas only
the labouring classes do anything like hard work. According to
one authority, ‘the average body-weight in India being below
120 1bs., the total requirement would be only 1,800 calories per day

1. Vide infra.
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at the rate of 15 calories per 1b. of body-weight.2 Thus the matter
still remains obscure. Further, there are also large lacunae in our
knowledge of the composition and digestibility of several of our

foodstufls.

In spite of such defects in our knowledge of the food require-
ments of the people of India and the quantitics of foodstuffs availa-
ble, various estimates have been made.  One of the boldest of them
is that of Prof. Radhakamal Mukerjee who finds a calorie short-
age of 41-1 billion calories. According to him, India’s present
food-supply is 280-4 billion calories, but the food neceds are 321-5
billion calories. He therefore concludes that as many as 48 million
people in the country must be going without food? But the
assumptions on which he bases this conclusion arc rather slender.

Although the data available are not adequate for so precise a
computation of the total food-supply as the above, it is possible
_even with the existing material to estimate the adequacy of cer-
tain principal foodstuffs.

In the tables 1 and 2 below is given an estimate of the total
supply, and supply per head of population, of the principal food
grains (rice, wheat, jowar, bajra, ragi, gram and pulses) in the
various provinces of India during the period 1934-35 to 1938-39.
Table 3 gives the percentage consumption of the different cereals.

9. Sir Alfred Chatterton at the East India Association, Asiatic Review,

October 1937, p. 731.
3... Food Planning for Four Hundred Millions, pp. 23-6.
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TABLE 1.
Average net supply per annum of food grains and pulses in India.
000 tons.
0
. o=} i P 2
Province. Population. s B g~ B
oy & 3 -8 9 88 8%
' £ £ §& ® y& .88
Z 2MA 58 B8
S S O
o 2
430 8314
adras* 15000 5368 83 1635 798 ,
g{:m;:y 17916 1235 501 2027 204 183 4150
Bengal 50,123 8,634 255 4 2 51 8,946
Bihar 32588 2532 480 44 177 866 4,099
Orissa 8,000 1,350 5 U (] 7 1451
C. P. & Berar 15508 1492 646 824 4 150 3116
P;lnj;lb 13,332 353 2635 448 - 6 594 4,036
Sind 3,887 324 247 190 .. 7 768
United Provinces 49615 2175 2539 894 80 2757 8445
India 346,409 27,846 9,580 8,769 1,77 8,000 55965
*Excluding Orissa.
TABLE 2.
Supply, per head bf population, of the various food grains (cwt.)
- Jowar . Other Total
Rice. Wheat. B:;I;;ia Ragi. Cereals  cwt.
-
Madras : 9.39 002 073 035 019 368
Bombay 138 056 226 023 020 463
10}
Bengal 3-44 0-10 .. . 0-02 356
Bihar 1-56 0-29 0-03 011 053 2-52
Orissa 3-38 0-01 0:03 0-19 0-02 3-63
ris
C. P. & Berar 1-92 0-83 1-06 . 0-19 4-00
' Punjab 053 396 067 001 09 607
Sind 1-72 1-27 0-97 . 0-04 4-00
United Provinces 0-87 1-02 0-38 0-03 1-11 3-40
India 1-61 0-55 0-51 0-10 0-45 3-23
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TABLE 3.

Percentage consumption of different cereals.

Jowar
Rice. Wheat. and  Ragi. Others. Total.

Bajra.
Madras ' 65 1 20 10 4 100
Bombay 30 12 49 S5 4 100
Bengal 97 3 —- — — 100
Bihar 62 12 1 4 21 100
Orissa 93 — 1 5 1 100
C. P. & Berar 48 21 26 . 5 100
Punjab 9 65 11 15 100
Sind 43 32 24 .. 1 100
United Provinces 26 30 11 1 32 100
India 50 17 16 3 14 100

Sir John Russell, in his report on agricultural research sub-
mitted to the Government of India in 1937, has made an estimate
of the grains available in each Province. He includes not only
cereals and pulfes (as in the above tables), but also oilseeds which

are consumed by the people in one form or another. Cotton sced

is not included. His conclusion is that the supply per head per
day of all grains in most provinces is about 20 to 22 oz. ; this would
give a daily calorie value of about 2,000 or 2,500 according to the
proportions of oilseeds taken, and a nitrogen supply of 12 grams
daily.® The table of Sir John Russel is quoted below : —

TABLE 4.

Production in oz. of all grains, including pulses and oil sceds per head per day.

Total grain Nitrogen

Province. Total grain Population oz. per grams

million tons. millions. head per  per head

day. per day.
Assam 1-6 8:6 18 7
Bengal 9-3 489 19 7
Bihar & Orissa 9-0 36-7 24 11
Bombay 61 20:6 29 16
Central Provinces 48 155 30 15
Madras* 10-4 46-7 22 11
Punjab 50 236 21 12
United Provinces 10-6 467 22 13

4. Report on the work of the Imperial Council of Agricultural Research
in Applying Science to Crop Production in India (1937), p. 17.
* Includes groundnuts which forms 20 per cent. of the whole.
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One thing, at any rate, is clear from the available statistics:

there does not seem to be any serious shortage of cereals in India

(except that in the case of rice a small part of the quantity availa-
ble comes from outside). On the other hand there is some evid-
ence that certain classes are consuming more of cereals than is
necessary or desirable. What is really needed is a more balanced
diet, and for such a diet, we need more of vegetables and milk than
is now available. Perhaps the most disquieting fact about Indian
diet is that there is a serious shortage of milk and milk produects.

If a more precise estimate of the food position in India is

‘needed we have first of all to improve our agricultural statistics,

both in quality and quantity. Crop statistics must cover all crops,
especially food crops. It is also necessary to improve our know-
ledge of the food requirements of the people and of the food actu-
ally consumed. Hence the importance of carrying out sample

food surveys in all provinces. The researches of Dr. W. R. -

Aykroyd at Coonoor are extremely important in this respect and
valuable results can be expected from them. It is primarily for the
Provincial Governments to improve crop statistics; the central
statistical bureau can only work up the figures collected by the

Provincial Governments.
2. Trend of Food-Supply, 1911-1934.

All that we may therefore do in the present circumstances is
to compare population and food-supply during a period of years.
This cannot help us to test the adequacy of the present food-supply,
but it will enable us to find out if lately food-supply has become
comparatively less adequate than a few years ago. The claim is
often made that conditions have lately become worse than before
and hence the importance of such an enquiry.

Area as the Criterion.

The most familiar way of studying the trends is to compare
population growth with the increase in acreage under cultivation.
This is a rather unsound method, because the bare acreage figures
give no indication of the nature of tillage, the adequacy of water-
supply, the state of crop rotation and other material factors. It is
well known that certain improved crops give a far higher income
from an acre of Jand than the old ones. For instance, the yield of
the Coimbatore cane is considerably more than that of the older
varietics. Especially in commercial crops, the cultivation of
improved varieties has greatlv increased in recent years, as will
be seen from the table below :

A
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TABLE 5.

Approximate proportion of the area sown with improved seed.

Total acreage Acreage under

Crop. (million acres) im;.m?ved crops Percentage.
(million acres).
Sugarcane 4-00 3-22 80-0
Jute 2-18 1-12 50-0
Wheat 33-61 6-96 20-6
Cotton 26-00 5-04 19-2
Rice 83-43 3-98 4-3
Groundnut 5-86 0-22 34

It is clear from the above that at least in the case of crops like
sugarcane and jute, the mere acreage figures give little indication
of actual production. To the extent that new crops have come into
vogue the old standard yield figures ought to have been modified,
but this has not been done in most places. This partly explains
the underestimating that has been repeatedly going on, especially
in certain money crops.

The state of water-supply is also equally important and the
progress of irrigation has increased the production from land.
With better irrigation facilities, sugarcane can be substituted for
rice on some lands, and when this takes place, the income from
land may be three or four times what it was under a rice crop.
Even if there is no change-over to another crop, a regular supply of
water enables the cultivator to make the culture more efficient and
to have a better rotation of crops. It is true that between 1901 and
1930 the total cultivated area rose only from 200 million acres to 229
million acres. (14-5%), but in the meantime the irrigated area in-
creased by 45%, i.e. from 33 million acres to 50-5 million acres.
To-day, a little more than a fifth of the total cultivated area is un-
der irrigation. Therefore comparisons based on acreage figures
are of very limited value to-day. '

We are often reminded that the acreage under foodstuffs in
India is only three-quarters of an acre per head. This may no
doubt be small if agriculture continues as formerly. But with
improved crops, a better rotation and a more efficient tillage,
India may have ample food-supply even if the acreage under food
crops falls below three-quarters of an acre per head. Japan has
only a third as much per head under food crops, and whatever
may be the difference between Japanese and Indian conditions,
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there is no need for anxiety provided our agriculture is progressive.
With more cfficient tillage, we may with advantage devote for
dairying, vegetables and fruits, part of the land now under cereals,
(Vide infra).

Production as the Criterion.

' A much more suitable method is to take the trends of food-
supply during a given pericd. This will be a more reasonable
mnde of comparing the growth of population with that of food-
supply. For the purpose of such a comparison, the deficiencies of
crop statistics mentioned above are not quite serious, because the
errors are more or less systematic. If the annavari estimates are
mere guesses, they have been so more or less for the whole period.
If the acreage figures are inaccurate for certain areas, ghe_v have

© bheen so for the whole period under consideration.  Therefore

whatever error there is, is common for the whole period. For,
what we ave in search of is not the total food-supply available,
but the increase or decrease of it to keep pace with an in-
creasing or diminishing population. Our crop statistics may be
defective for the former purpose, and generally unhelpful as com-
mereial information, but they cre helpful for time comparisons,
as we are only dealing with  relatives’. Such a comparison is not
froe from defects, but it is useful for watching the trends.ta

For purposes of such study. the period before 1911 cannot be
taken because production statistics of that period excluded certain
areas, both in British India and in the Indian States, and as those
areas came to be included by 1911, the figures of the two periods

are not comparable.’

In the tables below, the period 1911-34 is taken. In Table 6 are
given quinquennial averages of the supply of food-stuffs available

4n. Owing to the well-known defects of Indian agricultural statistics,
some writers v(c.g., Gyan Chand, India’s Teeming Millions, p. 287) discredit
them aliogether for all comparison purposes. This attitude is not justified.
While our statistics are defective for measuring total food supply, they are
quite valuable for time comparisons, provided the period before 1911 is not

taken.

5. This is a defect in the calculations of certain writers who accept the
siatistics of the whole period as comparable ; see for instance, Karve, Popu-
lation and Poverty in India (Ch. IV). It is possible to exclude the produc~
tion of the newly added areas, and thus make a more correct comparison.
This has been done in my paper on “Population and Production in India,”
(Indian Journal of Economics, April, 1935) .

A. S—12
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for consumption in India including Burma (production plus
import minus export). In Table 7, the corresponding index num-

bers are given. See also graph on p. 91.
TABLE 6.

Quinquennial averages of the principal food-stuffs available for consumption.
(quantity)

(in millions of tons.)

. = 5 " h.
Year. 8 2 - ] 2 § 5 @ &
2 é ol S o o 5 iy =]
M b= m = G £ 0
1911-14 26-40 824 307 1-94 196 395 321 17-01 2-43
(4 years)

1915-19 30-44 853 297 230 232 493 351 39-90 2-8
1920-24 28-35 88 274 2-04 236 563 4-05 41-88 281
1925-29 27-39 855 2:3¢ 209 251 6-48 3-35 4360 298
1930-34 30-02 953 2-37 2-18 249 646 360 4277 420

TABLE 7

Food-stuffs (quantity)—Index Numbers

Commodity. Weight. 1911-14 1915-19, 1920-24. 1925-29. 1930-34.
Rice 52 100 115 107 104 114
Wheat 15 100 104 107 104 116
Barley 5 100 97 89 76 ki
Maize 3 100 118 105 108 112
Bajra 4 100 118 120 128 127
Jowar 8 100 125 143 164 164
Gram 7 100 109 126 104 112
Sugar 6 100 118 116 123 173
All Commodities 100 113 111 110 120
Population 100 105 101 107 112

In the above tables; both population and food-supply are taken
for five-year periods. Population increased only 12 per cent
between the periods, for although the increase was 102 per cent in
the decade 1921-30, it was only 1-2 per cent in the decade 1911-20,
and therefore during the whole period taken the increase was only

CHART SHOWING INDEX NUMBERS OF POPULATION AND FOOD STUFFS IN INDIA.
QUINQUENNIAL AVERAGES WITH 1911-14 AS BASE.

ALL FOODSTUFFs

_
1930-34

1
1920-24 1925-29

1915-19

120 -
116
112
108 -
104

100
1911-14
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12 per cent. (It is assumed that population increcase between 1931
and 1934 was at the same ratc as in the previous decade). Iven
if we take the period of thirty yecars from 1901 to 1931, the increase
was only about 18 per cent or -6 per cent per annum. The food-
§upply has evidently kept pace and has not lagged behind.  Only
in regard to barley has therce becn a fall, but it is a minor article
of diet. Rice has just kept pace, the inercase being 14 per cent
between the two periods, as against the population growth of 12
per cent. The supply of millets—the labourcrs’ food-—has in-
creased, bajra by 27 per cent and jowar by 64 per cent. The supply
of sugar has increased by 73 per cent. But the large incrcases in
the minor foodstuffs have not been allowed to influence the general
conclusion, because proper weights have been assigned 1o cach crop
as will be clear from the table. The weight assigned for rice is
92 units while the weights for jowar and sugar arc only 8 and 6
r_eSPeCtiVely. There has been a rapid increase in the consump-
tion of tea in recent times and if tea also had been included in the
above estimate, the index figure would have becn higher.

These conclusions have been borne out by calculations made
by others. Sir David Meck in a valuable paper which he read
before the Royal Society of Arts in 1936 comes to a similar conclu-
sion. He took the period 1909-10, to 1913-14 as the base of his
calculations, and came to the conclusion that production under food
crops increased by 21 per cent during the period, while all crops
increased by 19 per cent. His table is given below.® He also
shows that while population increased only 0-60 per cent per annum
even taking the period 1901-31, agricultural production increased
by 0:65 per cent per annum from 1909-1934, mincral production
by 2:7 per cent per annum (from 1904 to 1933) and industrial
production by 2-5 per cent per annum from 1909 to 1932.

6. Journal of the Royal Society of Arts, Junc 1936 (Vol. LXXXIV),
p. 844. JERE -
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TABLE 8.

Index Numbers of Volume of Crop Production in India.
(1909-10 to 1913-14). Base=100.

A\sler;g,; S‘of All crops. Food crops. Other crops.
1909-10

to 100 100 100
1913-14
1914-15 105 101 121
1915-16 106 109 92
1916-17 117 119 10
1917-18 118 121 103
1918-19 84 82 -
1919-20 13 i 123
1920-21 %0 9z 8
1921-22 108 114 %2
1922-23 114 18 ¥
1923-24° 107 105 1
1924-25 w 108 123
1925-26 12 108 128
1926-27 12 108 . 130
1927-28 109 104 133
1928-29 116 113 129
1929-30 ni 1 126
1930-31 ns w o
1931-32 112 118 87
1932-33 116 19 "
1933-34 1 12 .

hakamal Mukerjee has given expression to
about the inadequacy of foodstuffs in

India, his estimates of the trends of food-supply are even more
favourable than ours or Sir David Meek’s. He takes the pen.od from
1910-11 to 1914-15 as the base and comes to_the conclusion that
while population increased 17 per cent by_‘,123_2‘:33’ the production
of food crops iﬁc/ré'ifs_émnd all agricultural produc-

Although Dr. Rad
somewhat pessimistic views

\
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tion by 27 per cent.” In this table, he takes the quantity of pro-
duction, but in another table he takes the available supply by
deducting exports and adding imports of food, and even according
to this calculation, while population increased by 17 per cent by

1932-33, food production (weighted) increased by 24 per cent. \/\

It is not claimed that all these conclusions are such as to set at
rest our fears about our economic position ; all that they indicate
is that our food production has at least kept pace, and that what-
ever food deficiency there was in the period 1909-13 has not
increased.

3. Food-supply not an Adequate Test.

It may be remarked at this stage that comparisons of popula-
tion and food-supply can only give a very partial view of the
economic condition of the people. Total production, both agricul-
tural and industrial, must be taken into account in order that we
may have a proper view. There are certain special circumstances
regarding our production which make this essential. Formerly,
this country had a fairly large export trade in rice and wheat, but
with the growth of cheaper supplies of foodstuffs elsewhere, India’s
exports have diminished. In respect of rice, the.exports have
greatly declined and India has become a net importer, especially
from Burma whose virgin rice fields are able to produce abundant

quantities of paddy at a comparatively low cost. The acreage.

under rice in India has therefore been remaining rather stationary.
The table on p.95 will make all this clear.

7. Index numbers of Population and value of Crop Production in India.

Average of Years. Population. All Crops. Food-Crops. Non-food-crops.

1910-11 :

to 100 100 100 100
1914-15
1918-19 . 105 104 95 114
1921-22 100 109 125 9
1928-29 163 138 123 154
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TABLE 9.

Production, Net Imports and available supply of Rice in India.
(Excluding Burma)

(] s Yol © - o0

(2] c (2] [52 (2] o

g @ & 8 g g
Area (000 acres) 70,340 69,731 70,998 72295 72,277

(000 (000 (000 (000 (000 (000
tons) tons) tons) tons) tons) tons)

Production according to fore-
25,729 23271 28253 26,763 23577

cast ‘
Add for Provinces not in-

cluded in forecast 960 1,124 989 935 935
Estimated production 26689 24,395 29242 27,698 24512
Exports (by sea) 217 206 191 235 229 283

Imports (by sea):—

(a) Foreign countries 87 357 170 63 2 18
(b) Burma . 1,474 2311* 1,692* 1,787* 1220 1,320
Imports by land frontier 50 50 50 50 50 50

Total imports 1611 2718 1912 190 1272 1388

Net imports 1,394 2512 1721 1665 1,043 1105

Net supply 29,201 26,116 30,907 28,741 25617

*Calendar year.

Note: Paddy is converted into rice at % of the weight of paddy.

Thus India depends on external supply to the extent of 5 to

8% of her rice supply. L&t Us note, “however, that while the pro-
duction of rice has diminished, the productlon of various cash crops
has increased. "THé increase under sugarcane 1s particularly note-
worthy, but there has been increase in export staples also. After
the War (1914-18), India exported larger quantities of cotton,
groundnut, jute and tea than prevmusly and the export of manu-
factured goods like cotton piecegoods and jute manufactures also

AN
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TABLE 10.

Exports of certain commodities at various points

. Pre-war Post-war
Comnodity. average average 1936-37

1. Raw cotton (million bales) 2-40 2:91 4-14
2. Cotton piecegoods (colour-

ed & printed) (yards) 42.000 121,000 112,000
3. Jute (gunny) (million) 9-70 12-70 17-10
4. Tea (million 1bs.) 266 321 305
5. Groundnut (000 tons) 211 195 740

This indicates a growing commercialization of our agri-
culture.  More attention has been given to commercial
crops like cotton, sugarcane and tobacco which bring in
more money, and this cannot be considered unwise seeing
that it increases the income from agriculture. Normally
land must be devoted to the most profitable use and the preference

for the several crops will depend on the comparative intensity .

of demand for land. Military considerations, however, have
lately come to override the economic motive and several countries
in Europe have taken to raising crops for which they have no com-
parative advantage. In future, India may also be compelied by
military necessity to grow more rice. But it would be wise to
increase the yield from the present rice acreage by the use of
more manure and better seeds rather than to substitute rice for
other crops. It may also be possible to increase the acreage under
rice by extending irrigation in certain tracts.

It is also necessary to keep in view the diet position of the
country. In the opinion of specialists, the diet of India is over-
weighted on the side of rice and other cereals, and deficient in
dairy products, fruit and green vegetables. Thercfore a more im-
portant objective than increasing rice supplies is to add to the area
under fodder crops, vegetables and fruit trees. Rather, following the
advice of Sir John Russell, we must try to increasc the yicld from
the existing acreage under staple crops so as to liberate land for
dairy production, vegetables and fruits.® This, then, should be re-
garded as the prime objective of crop-planning in India.

8. Russell’s Report, p. 20,

SOME PRACTICAL PROBLEMS ., 9

Not food-supply but income—real income—is therefore the -
proper test. In assessing the growth of income, we have to take
stock not only of agricultural production but of minéral and indus-
trial production also. According to Sir David Meek, mineral pro-
duction (salt, petroleum, iron ore, manganese, mica, coal, saltpetre,
Tead, tin ore, and copper ore) has increased by 59 since the period
1909-13.2 As for industrial production, the growth has been strik-
ing. (Before 1914 India imported nearly the whole of its sugar,
iron and steel goods, cement, and paper, and three-fourths of its
cotton piecegoods, but to-day this country produces nearly all its
sugar and matches, two-thirds of its iron and steel goods, and
three-fourths of its cotton piecegoods and a good part of its
cement. The increase, especially in sugar, has been phenomenal.

This subject does not enter into the scope of the present work ;
further, statistics of industrial production are not avail-
able for earlier years. ~Even those for agricultural pro-
duction are rather imperfect for the period before 1911.
Therefore in the following table figures are given only for
the period after 1920-21. In it agricultural production
includes rice, wheat, sugar-cane, tea, cotton, . jute, linseed,
rapeseed, sesamum, groundnut, indigo, coffee, rubber, jowar,
bajra, maize, gram and barley and industrial production in-
cludes cotton yarn, cotton cloth, jute cloth and gunny bags, sugar,
coal, cement, paper, iron and steel. ) Indices for production for the
biennial periods were arrived at by Fisher’s weighted aggregate
index method. (Vide Tables VIII and IX).

1920-21 1934-35
to to
1921-22. 1935-36
(Average). (Average).
Population 100 115
Agricultural
Production } 100 121
Industrial
Production 100 267

o }lil{wdently, industrial production is growing fast and in future,
(i) ake Only. foodstuffs or even all agricultural production would
glve a very inadequate picture of India’s economic condition.

S "‘T"‘” of the Royal Society of Arts, June 1936, p. 842.
. S.—13
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4. Conclusion.

Although the facts given above do not justify the high degree
of pessimism revealed by some writers, they do not justify any
optimism either. That poverty and misery are widely prevalent
.In India needs no proof. A considerable number of persons in the
country are under-nourished ; perhaps more are suffering from
malnutrition. Sir John Megaw’s enquiries showed (hat only 40
per cent of the people of India were well-nourished "and 60 per
cent ill-nourished. This may be true, but this may not be due
only or even chiefly to a rapid increase in population or a scrious
lag in food-supply, as is widely believed ; rather it may be due
more to a bad distribution of the present income. It certainly is
due to the imperfect deVelopment of our resources and to the
unemployment and under-employment prevailing in the country.
Therefore, the remedy lies in our overhauling our economic
system. Our production and our economic syslem as a whole
must be reconditioned on a more equitable distributive ideal.
This will increase our wealth and income. The standard of
living will then rise, all idle labour will be fully employed and all
will have enough not only of food, but of clothing, house-room and
recreation. This is the central cconomic problem of India and
must be tackled with all the powers at our command.

APPENDIX A.

CROP-CUTTING EXPERIMENTS: THEORY

The importance of crop-cufting experiments in fixing the standard yield
of crops in different regions has been shown in the second chapter.

The chief requirements of a satisfactory sampling.process are: (1) the
sample must be properly representative of the ma}tenal sampled and (2? a
valid estimate of the sampling error must be available. I.n order to sgtlsfy
the first condition the selection of the units must be uninfluenced l?y the
qualities of the objects sampled and free fr(?m any element of choice on
the part of the observer. Dr. Yates has pointed out'the defects .of ,:wn-
random selection in a paper on Some Examples of Biassed Sampling.

In his first example on the bias in the height measurements on wheat,
it was pointed out that when the shoots were low, there was a tendency
to pick the higher shoots, but when they have come to eaf's,. thebobservers
tended to select shoots somewhere near the average, omitting f)th v.e;y
high and very low values. In the secon_d example, on the sampling yl?d
ofrwheat, when the actual yields of the whole fields we'r(‘e compared VV.lth
those estimated from a few' cuttings here and ?:here, a F)051t1ve error varying
from 13 to 35% was found, and this was mainly attrﬂ:')uted to .the lack of
randomisation in selection. A similar result was floted in the 1ih1rd example
which is also a sampling experiment on wheat yield. The ev1de1f1ce of thei»
above three experiments brings out that when  any e]ement. o per‘S(;lna:1
selection is excrcised, the results will be biassed and a well desxgn]ed ;net ;
of random sampling would give considerably more accurate results for the '
same amount of work. - . . .

The simplest way of fulfilling the eond%tion of Random Sele(;tion 1sbto
divide the material into a number of units and select .al f.ixelf num gz
of them by a purely mechanical process. Oft(?n fhe materia l:tse mair'tﬂ
distributed randomly and the lack of randomlsa.tlon may make very little
difforence.  But the great advantage of Ra.ndf)m Selection is th.at th gives
certainty to inferences and also serves Fo ehmlnate.s.ourceﬁ olf]e dtlSt‘:i, iz:::;
which may be unsuspected at ‘the beginnmg.. In addlpon, the bes 1.]13 Piassed
estimate of the quantity in question with its standard error can be m
only for Random Samples. N '

The necessity for an unbiassed estimate of the sam‘phn'g e:lror z;rxses
when we want to determine whether the amount of sampling is a equate 0;
not. This amount depends upon the magnitude of the s.amplmg error arll
‘he degree of 'accumcy expected from the results of samph.ng . For example,
if the estimate should be correct within an error r% (r ‘lS usually betweer;
L and 5%) and the coefficient of variation of.the estimate is v, the number o
xperiments (n) to be conducted will be given by :

» v2
— =T ile. n = —.
vn 72

*Vide F. Yates, Annals of Eugenics, Vol: VI, pp. 202-13.
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So the number of experiments is directly proportional to the square of
the sampling error. Hence if this number is ascertained, economies may
be effected if the experiments are too many, and the number may e in-
creased if the error is great. This number also depends upon the relation
of the sampling error to the other errors affecting the results, and hence
the experiments should be so planned as to enable these other errors also
to be determined. For this purpose, two or more sampling units must be
obtained from each batch of material and this selection should be again on
a purely random basis.

APPENDIX B. \OQ\,V(A

CROP-CUTTING EXPERIMENTS I

The credit for initiating the crop-cutting experiment 7§biia on a scienti-
fic basis goes to Mr. (now H.E. Sir) J. A. Hubback, who & Ms stem of
crop-cutting experiments on a random sampling basis fofk gﬁ&g tH
rice yield in Bihar and Orissa in 1925. Alter the starting of the Ir g
¢il of Agricultural Research, Rao Bahadur M. Vaidyanathan, Statistician
to the Council, has been assisting in the work of designing experi-
ments on ihe sampling basis. More recently the Governments of
Madras and the United Provinces also decided to revise their figures of
normal yield on the basis of results obtained by a number of experiments
carried out on a random sampling basis. Though all the three provinces
adopted the random sampling method as basis for selection of fields and plots,
there are differences in the procedure followed in the selection of fields and
the mode of experiments. So it is proposed to give a short account of the

method followed in each province.
1. BIHAR AND ORISSA

A systematic effort to fix standard yield of crops with the help of a large
number of crop-cutting experiments was made by Sir John Hubback in 1925,
in Santal Parganas and Orissa. An officer was employed in each of the
eight sub-divisions averaging nearly 1000 square miles in extent, and in
each about 15 centres were taken, so as to cover as widely as possible the
sub-divisional area. The officer in charge of each of the sub-divisions had
to spend four days at each centre. In order to make the sampling as regular
as possible in time and place, the region round each centre within a radius
of 2 miles from the centre was divided into four gquadrants. On the first
day he had to travel north for 2 miles and return to' the centre along north-
eastern direction. The remaining three quadrants were similarly traversed
in the succceding three days. He was instructed to take one sample from
each field in which harvesting was ~oing on. The limitation of the distance
traversed to 2 miles secured that the number of samples obtained would be
few in tracts where harvesting was sporadic and many in tracts where it was
in full swing, thus correcting any tendency to over-emphasize the yields
from relatively unimportant types. At first the officers were asked to take
4 samples from cach field. Later it was found that in a great majority of
cases they did not differ among themselves enough to affect the mean or
standard deviation of the whole set of samples. Hence in subsequent
experiments only one sample was taken from each field.

Method of taking the samples.—To take the samples, a particular kind of
apparatus was constructed. “The apparatus consists of a small solid block
of wood, on which arc fixed 4 pairs of guides defining 2 lines at an angle
of 60 degrees to one another.  Along these lines through the guides are
pushed 2 narrow wooden battens, which pass among the stalks of the paddy .
Each boars a stop, so that, when this rests against the first pair of guides
the leng(h from the point where the hattens cross to the slots near the
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.ends of the batten is 67% inches. From one of these slots a third batten
:; .p(lilshed thm_mgh the stalks to the slot on the other batten, and when this
lr batten is fixed in the slots, an equilateral triangle is formed com:
glimg an area of 1/3,200 of an acre. The paddy stalks just outside the
\ ; ens are ber}t _l:':ack, and the crop inside cut and threshed out there and
dat;z;. 'léhihgram 1shp:1aced in a numbered bag and dried for three or four
an en weighed . . . The sampler is instructed t

. 0 g0 to the centy

‘o'f :h.e ail (ﬁelc.i boundary) roughly parallel to the line on which the harf
t}el‘z Sx:]igrtl)ac]eeimgf and (;ake three paces into the field before laying down

ock of wood which guides tl ” ; i
camples Fad 1o be cllocon, guides the batlens”. Thus the different

2. UNITED PROVINCES

The system recentl : ; .
ad ; . .
as follows :— y adopted in the Ur.uted Provinces may be summarised

baSi;‘\O;‘et\}/in:;:n ;:?trxctfxs .divided into. several homogeneous regions on the
yield of a cro . on ; 5011-’ nature of irrigation, etc. For fixing the standard
cach of o a;p ml/ezac region one standard plot and twenty subsidiary plots
20 subsidiar e]at 0 of an acre are selected on a random basis. All these
of 2 or 3 mﬂ):e sp 0 FS are i:elected round about the standard plot within a radius
small areas sc:att rOI;l the standard plot a definite number of cuts over known
gives the standa ;re at T‘andom are effected; the total yield thus cut out
diary plots i ;t composite sheaf. A composite sheaf for each of the subsi-
addition t;) tShO flngd.ln the same manner as the standard sheaf. Thus in
to estimate the standald S}.maf’ twenty subsidiary sheafs are also obtained
under \:vhich Cths andard vield of the crop in the region. The conditions
e (D s e dc'rf)p has be?n' placed should be definitely specified,
cu1t.in s con mo?s, (2) irrigated or unirrigated, (3) castc of the
yearsaor, (4) preceding crops, and (5) manure if applied within two

Selection of standard plot and subsidiary plots—The Kanungo or other
party. whose opinion is reliable should make a preliminary round of the fields
*?arryn.]g the crop under test (c.z. wheat, sugar-cane, etc.) and note the fields
in which the crop is in their opinion of standard quality. One of these fields
should be selected by a mechanical device—say putting the numbers corres-
ponding to these fields in a receptacle and drawing one at random. This
fjel_d represents the standard field. In this field a rectangular plot (66’ % 33)
e, of ‘an area of 1/20 of an acre should be selected. In order to makﬁ thé
selection unbiassed, definite instructions are issued for the selection. It is
suggested that the 33’ side should be cight paces from the southern or ap;
proximately southern boundary of the field along the east to west direction
. If it is found that the field in roughly the north and south direction is tno’
narrow to allow of 66' x 33 plot being cut with sufficient margin frnn.y the
boun%aties, the south line of the field can be replaced by the east side. the
procedure being the same as regards the positio o
and south directions. # ’ " of plot along the north

As regards the selection of the 20.subsidiary plots, information should be

obtained from the patwaris regarding the survey numbers of ficlds under
the particular crop in the region and from all these numbers 20 should be
chosen by the same mechanical device as the standard plot.
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The Standard and Subsidiary Sheaves.—It has already been pointed out
that the yield of a number of cuttings from the standard and subsidiary plots
gives the standard and subsidiary sheaves. These small areas in the standard
and subsidiary plots are chosen on a random sampling basis. If the crop is
sown broadcast, the sheaves are obtained by the hoop method, and if they
are sown in regular lines, by the rod method.

Hoop Method.—The hoop is made up of an iron rod, the internal dia-
meler being 3’6347 and area enclosed being 10 sq. ft. It is placed at 22 places
chosen at random in ihe plot. Thus the total area covered is 22 x 10 sq. ft. or
1/128 of an acre. To avoid bias in the selection of plots for placing the hoop,
definite places are chosen starting from some fixed points and going in a parti-
cular dircetion, any two consecutive points of a line being equidistant.

Rod Mcthod.—The rod consists of a lath of fixed length with an off-set
at an end, the length of the rod being ¢ 734" end length of off-set 112”. This
can be made of 17 planking 2” wide, the off-set being screwed to the main '
plank and supported by a metal strop. The field can be divided into a
number of parallel rows the distance between any 2 consecutive rows being
equal to the length of off-set. From each of these rows one rod length of

crop may be cut from each row. The total from all rows comprises the sheaf.
The balance of crop remaining in the standard plot can be cut and the

yield can be noted. This is termed the residue of the standard plot. If this
is added to the yield of the sheaf, the total yield of the standard plot can be

obtained.

Yield per acre of the subsidiary plots.

i. Hoop method—
Yield per acre == Weight of average of sample sheaves
: ) (of 22 hoop throws) X 198.

2.. Kod Method—

Yield per acre = Weight of the average of sample sheaves

. (from cuts 1/10 of line, each length) X200. )
Yield per acre is also calculated by

Standard 1/20 acre plot X average of all the sheaves 20
Weight of standard sheaf

) 3. MADRAS

In Madras the work of conducting and supervising the experiments is
divided between the Revenue and Agricultural Departments; the Revenue
Inspectors of the former and the Demonstrators of the latter doing the work
under the supervision of the Tahsildars and Deputy Directors respectively.
The results are consolidated by the Deputy Directors who send the final
report to the Director of Agriculture with their remarks.

The region for fixing the standard yields by the crop-cutting experiments
comprises a revenue district and the unit of selection is a village. If the crop
under consideration is a major crop like rice which is grown in almost all the
villages in the district, the sample is taken from all the villages of the dis-
trict. But if it is confined to only a few taluks of some districts, like sugar-
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cane, ete, a preliminary list of the villages growing that particular crop is
prepared with the help of the village registers and the sample of villages is
taken {rom this group. :

Sampling of Villages.

For each district, the total number of villages (N) should first be divided
by the number of villages to be sampled, and the nearest integer to the
quotient gives the sampling factor K. The villages of the district, forming
the gencral population [rom which the sample has been taken, should be
arranged serially and the 1st, (K -+ Dth, (2K + 1)th, cte. villages of the series
should form the sample. The villages can be sampled in the colicetor's
office from the record of the village numbers available there.

Sampling of Fields.

In the list of selected villages, every field bearing some survey number,
say 25, should be marked out for experiments on a particular crop, different
numbers being chosen for different crops. If the crop is not grown in the
field so marked out, the nearest field growing the crop should be sclected
and if the crop is not grown in the village, the nearest village growing the
crop should b selected, the field being choscn as detailed above.

Technique of Experiment.

In cach of the ficlds chosen a plot of one cent (1/100 of an acre) should
be marked out, near the centre.of the field. It should be in the form of a
rectangle (20 links x 50 links). The urea should be marked with four pegs
at least a month before harvest time and roped all round. The sketch of
the field with detailed measurements of the plot so selected should be re-
corded in a register just prior to harvest, the measurements should be check-
ed to ensure that the pegs have not been displaced from their truec position
or otherwise meddled with, After harvesting, the crop should be thoroughly
dried, thrashed and weighed correct to the nearest ounce. The results of
the experiment should be tabulated in the form given below : —

1. District 1. Assessment of land per acre
2. Taluk ] 8. Crop (irrigated or dry)

3. Village 9. Name of variety

4. Type of soil 10. Weight of grain from once
5. Taram and class of soil cent (to the nearest ounce)
6. Survey number of field 11. Date

APPENDIX B-1.

N
SAMPLING METHOD FOR FINDING THE AREA UNDI\?é{BtIIS)TE I
BENGAL (DEVISED BY PROF. P. C MAHALA .

Method. . .
The area to be surveyed should at first be divided into a number of zones

which are homogeneous with respect to the intensity of cuc;txvatwnd(c:lfn tlii: ;::2}1:
(in this case jute). A number of points should be s.electe; a't rg? R
zone, and at each point a sampling unit (called a-grid) o ;uxc;a (;; o shov
be Ii;(ed. The number of the plots and the area of the hgrld :5: d ascuracy
dispersion of the size of the plots under the crop and t ed ?g ce of accurehy
expected {rom the method. Each grid has to b’e surveye n;ion ail and the
arca under each crop noted carefully.. From this, the propc:; lon of the are
under jule can be fould for eaCh' g“gf‘ aT:ae ::;Z:g;utimii that zone. This
i i i riion :

f\r/leci'sagl: pi;‘:;‘;olil";su;t}i‘:]i:;og; the total area of the zone gives ‘the estimated
( The total of the areas in the different zones

j i ne.
area under jute in the zo .
gives the estimated area in the region under survey.

Application of the Method. ‘
I it for a sample point can be taken to be a plot, and if all the plots
e e o ed number of plots can be selected by

i zone are of equal area, the requir ' .

;n sz:ra;)ghtforward mechanical process. But on account ofﬁ the dlslfersus)nd:-f
the size of the plots, a mechanical apparatus called co-or nagraé) tv:a; &

vised, by means of which random points could be 1mark'c:ld obne aa s:e a;.f:'en the;;,

, i in fixing the sample grids, bec

There was also some difficulty in e B T B & 1 thers
i inci tly with the boundaries of the plots .

A ot o e ifiend ‘Half unit method’ was adopted by means of

his difficulty, the ' . '
zii:}:ezlor;ﬁ)tz l\:rith more than half their area inside the grid were included

in it. and those with less than half were excluded. Then the serlial (;‘;venue)

] { the plots included in each grid were noted carefully. e{area
““mb‘i‘rs Iot and the crop grown on it were carefully recorded, and t?len tabu-
;fteegcslcga(;atcly to find the total area undel" eac.h crop 1{1 deiatf]; g;'ld.r ide‘::;
these figures the proportion of area und'er ]u?e in ea?f}; in tv1 rlilgs gave s
ascertained. The average of the proportions In the different g

proportion under jute in the zone.



APPENDIX C-1.

CROP REPORTING SERVICE OF THE OFFICIAL BUREAU OF
AGRICULTURAL STATISTICS, U.S.A.

The following is an extract from the official bulletin ; —

"‘The Bureau of Statistics issues each month detailed reports relating to
agricultural conditions throughout the United States, the- data upon which
they are .b:?sed_being obtained through a special ficld service, a corps of
state statistical agents, and a large body of voluntary correspondents com-
POSEd. of‘ the following classes: County correspondents, township correspond-
ents, individual farmers, and special cotton 'correspondcnts.

.“The special *field service consists of seventcen travelling agents, cuach
gsmg'ned to report for a separate group of states. Thesce agénts are specially
qualified by statistical training and practical knowledge of crops. They
Systematically travel over the district assigned to them, carelully note the
development of each crop, keep in touch with best informed opinion, and
render written and telegraphic reports monthly and at such other times as
required. '

“There are forty-five state statistical agents, cach located in a different
state. Each reports for his state as a whole, and maintains a corps of corres-
pondents entirely independent of those reporting directly to the Department
a? Washington. These state statistical correspondents report each month
directly to the State agent on schedules furnished to him. The reports are
then tabulated and weighted according to the relative produet or area of
the given crop in each county represented, and ave summarized by the State
agent, who coordinates and analyses them in the light of his personal know-
Yedge of conditions, and from them prepares his reports to the Department.

. “There are ‘approximately 2,800 counties of agricultural importanee in
the United States. In each the Department has a principal county correspon-
dent who maintains an organization of several assistants.  These county
correspondents are selected with special reference to their qualifications and
constitute an efficient branch of the crop-reportiing service. They make the
county the geographical unit of their reports, and, after obtaining data each
month from their assistants and supplementing these with information ob-
tained from their own observation and knowledge, report directly to the
Department at Washington.

' “In the townships and voting precincts of the United States in which
farning operations are extensively carried on the Dcpartment has township
correspondents who make the township or precinct the geographical basis

of reports, which they also send directly to the Department each month.

“Finally, at the end of the growing season a large number of individual
farmers and planters report on the results of their own individual farming
operations during the year; valuable data are also secured from 30,000 mills
and elevators. )

“With regard to cotton, all the information from the foregoing sources
is supplemented by that furnished by special cotton correspondents, embrac-

.

. and. in addition, inquiries in relation to acreage and yi

" tical agents, and from town
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er of persons intimately concerned in the cotton industry; .

ing a large numb eld per acre of cotton

are addressed to the Bureau of the Census’s list of cotton ginners through the
courtesy of that Bureau. '

. “Fleven monthly reports on the principal crops are recelved' yfarly from
cach of the special field agents, county correspondents., State sta}txstmal agentz,
and township correspondents, and ome repo'rt ‘re_elatmgf to the acreage an
production of general crops annually from individual arme'rs.
ts are received during the growing season from

ts, from the State statis-
i s. from the county correspondents,
e e o ship correspondents, and the first and last of these
s individual farmers, special corres-
reports are supplemented by returns from”

dents, and cotton ginners . . . . . . - ‘
o rop estimates each month culminates at

“ k of making the final ¢ :
qossio’::eozvi;;e Crop. Reporting Board, composed of. five members, pre%l].ljed
;)';;er by the statistician and chief of Bureal(; aste(l'«'h;l::::m I:eg.ax:di.n g specsn

an e _
the Board has assembled, reports ;| specu-

i State and field agents . . . . . are
l;:':Ltllve 1'h2r()p;gu:;:m by States, from the several classes of corres-
a ; R

i y dealt with are tabulated

agents relating to all crops . :

PO i ']s:ml’el columns: the Board is thus provided with
soveral separate estimates covering each state and each separate crop, made
:nd endently by the respective classes of correspondents a.nd .agents .of
]h 9% V'u each reporting for a territory or geographical unit with which
he is thoroug! . These results are then compared and

i hly familiar . . - . - - )
L‘?S(‘lssstggl“;:;ﬂ t}}:e Loard under the supervision of the Chairman, and the

z res for each state are decided upon.”
ﬁmlFffrl; the above extract, it is seen that each state of the‘ U.S.A. maintains
a statistical agent with a group of correspondents under him, and the stat;al
agent analyses the data supplied by the? several correspondents every n:iont'
and prepares a memorandum, in the h{ght of the data befqre him anc his
rsonal knowledge of the conditions, which he forwards to t1.1e Federal Board.
I’;;x' Board has an 'independent body of county and township correspondents
whlos are selected with special reference to their 'qual.iﬁca.tionS. ’I:};:y obt?in
information from their assistants and supplementing it with tg? i lorTatlgn
obtained from their own observations f;nd knos'vledge, rfeport 1dlreCt¥ o the
Federal Department. In addition to this .therg isa special ﬁe‘ ..serlvme con-
sisting of travelling agents who are specially qua}1ﬁ_ed by st.atlstlca ‘tramlng
and practical knowledge. They keep in touch with' the regions assigned to
them and send their own reports. Finally at the end of t'he season, a large
mers and planters, and the mills and elevators,

number of individual far . .
supply very useful information about the total crop raised during the year.

Hence the statistician of the American Bureau of Crop Statistics, will have
before him four sets of independent estimates covering eac.h State and each
crop, supplied by (1) State agents (2) county and township Corresponfients
(3) special field- service (4) pon-oﬂ‘icials. The results of' the analy51s.of
these four estimates are discussed by an expert crop-repox."tmg Board, which

“Six special cotton repor

in convenient

" decides the final figures adopted for each’ State.



APPENDIX C-2.

. COLLECTION OF AGRICULTURAL STATISTICS
IN ENGLAND AND WALES.

Acreage Praduction and Livestock.

The collection of the Agricultural Statistics of England and Wales relating
to the acreage of the various crops and the numbers of livestock is made
annually in the month of June hy the Ministry of Agriculture and Fisheries.

For the purpose of the collection of the returns, and for ascerlaining the
annual produce of crops, and monthly reports, skilled. reporters to the
number of about 300 have been appointed by the Ministry and arce paid by
fees proportionate to the extent and character of the district allotted to them.

Monthly Agricultural Reports.

Each crop reporter is required to furnish on the last day of each month
on the form supplied to him (Form No. 18/SS) a short report, based on his
own observations and upon information acquired from farmers throughout
his district, on the agricultural conditions and the progress and prospects
of the various crops in his district as a whole. These reports include advance
estimates of the area under wheat and estimates of the forthcoming yield
per acre of the corn, hay and root crops. Crop reporters are also expected
in these reports to answer questions on matters of importance at the moment,
upon which, with their intimate knowledge of farming in the district, they
should be able to reply in general terms without having to make special or
exhaustive enquiries. ’

The information obtained is summarised and embodied in the Monthly
Agricultural Report which is published about the 8th of each month.

Annual Returns.

" Collection of the Returns.—It is the duty of erop robortcrs, on the day
prior to the date fixed for the collection of the annual returns, usually the
4th June, to send by post to every occupier of more than one acre of land
a schedule (398/5S) which is to be filled in by the occupier on the date
fixed, and then returned through the post to the crop reporter. Under the
Agricultural Returns Act 1925 the return is compulsory.

If the forms are not returned promptly, it is the duty of the crop reporter
to send two reminders by post (printed forms 510|SS and 511/SS being
supplied for this purpose) and if this is ineffectual to make a personal appli-
cation and if necessary to forward an estimated return, Crop reporters are
asked to forward the names and addresses of those who definitely refusc to
make a return or of those who, there is reason to believe, are deliberately
withholding their returns. Legal action is taken where desirable.

Each crop reporter is provided with lists (Parish List No. 1) on which
he is required to enter the name, name of holding and postal address of the
occupiers of the various holdings in his district. He is also required to enter
on the Parish List No. 1 from the schedules when received, the total acreage
under crops and grass, and of rough grazings respectively of each holding,

guidanc
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INTRODUCTORY NOTE TO TABLES.

As Burma was separated from India in 1937, figures for Burma
are excluded in all tables, from the beginning of the period.
Figures for. Tables I, II, X and XI are taken from Agricultural
Statistics, Vol. I. Figures in Table X are the weighted averages
of the corresponding provincial figures given in this volume, the
weights being proportional to the area under the crop in
the Province. Figures for Tables III and IV are extracted from
the volumes Estimates of Area and- Yield of Principal Crops in.
India. For years prior to 1920-21, figures for British India are
not available separately, as the provincial figures included those
of the minor States in those Provinces. For the subsequent years
also, the figures of the corresponding minor States are added to
those of the respective British Indian Provinces to make the
figures of the whole period comparable. The figures for tables
XII to XXIII are also taken from the volumes Estimates of Area
and Yield of Principal Crops in India ; but these do not include
minor States, and hence they start from 1920-21 only. The figures
for Table V are taken from The Indian Trade Journal and those
for Table VII are taken from Agricultural and Animal Husbandry
in India published by the Imperial ‘Council of Agricultural
Research. For reasons given in the body of the book, figures for
earlier years in Tables I to IV are not strictly comparable with those
for later years. Even in recent volumes, there are changes due to

the introduction of revised figures, and these sometimes cause

variations in the figures given in one volume and another. In

Tables VIII and IX, Burma is not’ excluded, but this does not
seriously affect the results as we are interested in the relative
changes in Agricultural and Industrial Production.



TABLE L

AREA OF BRITISH INDIA ACCORDING TO PROFESSIONAL
SURVEY AND VILLAGE PAPERS.

(In thousands of acres.)

Area according to

Professional Survey
- Village Papers

Area according to

Area according to
Year

Professional Survey
Area according to
illage Papers

_______#_____.__._._.__——‘

1918-19 510,195 507,421

1900-01 444,768 444,879

-02 448049 447,737 20 510178 507497
-03 450,037 450,871 1920-21 511,029 - 508,007
-04 450215 450,696 22 511,033 507,840
-05 451962 452,564 23 511,454 508,408
1905-06 452594 453,231 -2 512,094 508,880
-07 469,086 464917 25 511093 508885
-08 506469 502346 1925-26 511,957 508,838
09 510,131 508,381 21 512,097 508,964
-10 510,359 507,729 =28 514385 511,343
1910-11 509,788 506,924 29 514394 511,883
12 509,807 507,322 -30 514065 511,666
13 510,212 508,023 1930-31 513495 511,672
14 510713 508310 -32 513019 511,207
-15 510,511 508,132 -33 512,195 511,882
1915-16 510516 907334 -34 511,483 511,015
17 510,186 507,057 -35 512211 511,745
-18 510,42 507314 1935-36 511512 511,022

Note.—Tables I to IV exclude Burma.
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CLASSIFICATION OF THE AREA IN BRITISH INDIA

TABLE II

(In thousands of acres.)

:
0.9
g 25
» B = z S8
1900-01 444 879 55,379 82,123
-02- 447,737 55,183 83,175
-03 450,871 55,134 83,880
04 450,696 55,216 85,376
-05 452,564 55,156 85,325
1905-06 453,231 54,953 84,445
~07 464,917 60,753 85,137
-08 502,346 63,854 103,166
-09 508381 63,756 106,318
~-10 507,729 62,816 106,308
1910-11 506,924 62,038 104,007
~12 507,322 61,886 104,272
<13 508023 63141 101,230
~-14 508,310 63,279 101,634
~15 508,132 63,206 100,685
1915-16 507,334 65,010 99,752
<17 507,057 64716 99,448
~-18 507,314 66,380 97,996
~19 507,421 66,991 97,614
-20 507497 66317 97,753
1920-21 508,007 66,357 97,943
22 507,840 66,164 97,800
-23 508,408 66,194 97,192
-24 508880 66225 97,082
-25 508,885 66,835 96,176
1925-26 508,838 66,976 95,664
27 508964 66871 94,681
28 - 511343 66,692 95591
-29 511,883 66,795 95,098
30 511666 66719 93119
1930-31 511,672 66,713 93813
-32 511,207 66,365 93,557
-33 511,882 66,632 93,495
-34 511,015 66,908 92,947
-35 511,745 67,020  92,820.
1935-36 511,022 67,333 92,882

Culturable
Waste.

81,217
83,354
83,626
80,046
80,281
80,202
82,636
86,739
87,104
87,655
89,058
88,834
89,542
90,616
89,880
88,393
87,232
86,378
8,805
88,644
90,244
90,061
93,096
93,649
92,502
91,749
92,667
95,634
94,920
95,660
94,228
95,104
94,783
93,872
94,581
93,968

Current Fallows.

185663

40,497
39,743
34,392
33,751
36,637
38,347
34,941
50,545
46,817
41,897
41,997
49,687
43,942
47,859
41,042
46,617
40,581
43,538
67,526
47,148
56,185
46,645
43,295
45,693
43,438
45,542
45,958
46,951
44,442
45,782
45,823
44,797
46,903
43,988
48,498
47,131

Net Area
wn,

Q
93}

188,282
193,839
196,306
195,166
195,285
201,450
198,042
204,388
209,054
209,756
202,646
210,168
204,920
213,319
207,562
215,080
213,022
186,486
207,635
197,279
207,170
208,630
206,231
209,934
208,575
208,455
206,475
210,629
210,386
211,092
211,365
210,070
214,007
208,817
209,709

Irrigated Area.

29,185
31,840
32,263
33,558
30,229
34,552
35,921
39,066
41,502
40,524
39,896
39,723
44,447
45,764
46,061
45,739
46,732
44,638
45,963
47713
47,783
46,475
46,499
43,485
43,849
46,139
46,318
41,874
48,253
49,543
48,226
47,320
48,453
48,946
49,048
49,881

TABLE II (Contd.)

CLASSIFICATION OF THE AREA UNDER IRRIGATION.

Area of Crops Irrigated (1000 acres).

Irrigated Area according to sources (1000 acres).
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Area of Crops irrigated (1000 acres).

TABLE 11 (Concluded).
CLASSIFICATION OF THE AREA UNDER IRRIGATION.

Irrigated Area according to sources (1000 acres).
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’ ' TARLES A 19

118 INDIAN AGRICULTURAL STATISTICS : /
TABLE HI—(Concluded) TABLE IV ’
AREA UNDER CROPS IN BRITISH INDIA YIELD, OF CERTAIN IMPORTANY CROPS '8 BRIHISH ot
— . (INCLUDING MINOR STATES)
5 .
E Food Crops (1600 tons)
W R =1
g '5 3 5 'g % Year. § E ] g ] g §c ¢
s $3% § & 5 5 . g 3 g £ F &2 F £ & 38
: fEF & 0§ 2 2 ¢ 5 & 3 S G S N
™ =T o o /)] O O " & Q 5 ——— ) .. .. 2,271
1900-01 2512 5509 4282 204 11479 2093 .. .. .. 1900-01 18,027 gggz - - . .. .. 2’,022
02 2675 4532 396 43¢ 16 2260 .. .. .. M e . 1em
03 2834 5744 4681 491 13026 213 - .. .. .. 0B o 1,872
-04 3672 5997 4983 474 13962 22715 .. s pe ;3’386 6630 .. . 2,169
~05 . 3618 6136 3,999 460 15612 2,900 e e \){ o 13’750 7,971 . 1,726
1905-06 2674 - 6014 4,148 486 17,006 3128 501 .. .. ‘9"5"32‘ 18291 7581 2,205
=07 3,079 6382 4143 622 17,168 3483 503 .. .. 08 15860 5655 2,047
-08 1615 5191 4406 732 16820 3942 510 .. .. _09 16355 6971 1873
~09 2442 6016 4476 852 15461 2835 519 .. .. © .10 25304 8785 2215
<10 2639 6623 5073 902 15793 2857 532 .. .. 1910-11 25943 9117 2,310
1910-11 3111 6307 4770 853 17,39 2929 532 .. .& - Y g2 2s2a1 8991 2451
<12 4435 7,008 4144 1,075 15566 3,086 541 .. .. 43 23982 8521 .. . e 2555
<13 3613 5948 4341 1,167 16260 2933 555 .. .. 14 24782 7,705 2,685 3943 1986 2016 1937, 2292
-14 2618 6260 4464 1,058 19091 2872 570 .. .. 15 23606 7,187 3065 5104 2612 2031 3841 2462
-15 3091 6500 4966 2144 18671 3315 583 .. .. 1915-16 28530 7816 3169 5983 2389 2433 3428 2634
1915-16 3,045 6431 4462 1411 13260 2348 591 .. .. 17 30257 8947 3336 5034 2902 2310 423¢ 2731
<17 3244 6489 4454 2069 16443 2671 604 .. .. 18 30988 8870 3334 4411 2139 2319 4,246 . 3,387
-18 3756 6916 3690 1687 18680 2700 620 .. .. 19 20169 6829 2782 3351 1387 1748 1920 2424
<19 1754 4856 3005 1,158 15837 2470 631 .. .. 20 28055 9194 3205 5561 2842 2558 3685 3001
-20 3,030 5843 3574 1306 16958 2800 645 58 23 1920-21 23379 6020 2509 3,630 1969 2052 2362 2492
1920-21 1962 4983 3779 1,824 16150 2473 652 57 19 . " 93 28053 8976 3128 5580 2640 2418 4338 2,582
~22 2728 6293 5063 1682 13187 1505 655 58 17 93 28682 8887 3117 4981 2420 1878 5173 3,009
-23 3132 6205 3304 2301 15325 1788 655 59 13 © o4 23666 8542 2937 4732 2393 2153 4442 3285
24 3402 6105 3605 2201 17218 2753 657 65 14 o5 95537 7716 2644 5488 2614 1,650 4162 2519
-25 3307 6376 3559 2289 19,790 2738 650 67 14 , 102526 25364 7686 2584 4584 2214 1837 3849 2949
1925-26 3313 5464 3345 3474 20866 3084 672 70 15 27 24147 8027 2551 4958 2845 1882 3940 3228
-21 3073 5464 3146 3493 17,621 3804 679 72 17 28 2a7er 7008 2004 5515 2641 2218 3179 3181
-28 2933 5794 3757 4401 17421 3341 690 73 18 29 26589 7756 2520 5293 2536 1962 2587 2672
29 2730 6897 3702 5102 19007 3109 705 75 17 30 25752 9530 2203 5591 2284 2409 2975 2677
. -30 2503 5834 3432 4558 1835 3381 711 75 18 1930-31 26,604 . 8235 2392 5493 2583 2362 3315 3141
1930-31. 2674 6511 3582 5323 16361 3458 722 75 19° 32 28139 7841 2388 . 5027 2670 2229 3694 3875
-32 2908 6149 - 3698 4306 16452 1845 722 g0 16 : 33 25603 8240 2351 5052° 2584 2110 3343 4559
-33 2937 6024 3814 5488 15345 2119 721 79 14 34 25062 8112 2411 4888 2119 1869 3665 4776
34 2821 5930 3917 5948 16389 2491 726 80 13 35 25098 8333 2512 5134 2412 2132 3354 4997
35 2919 5286 3166 4,016 16,709 2644 733 8 14 1935-36 22509 8132 2325 4953 2536 2118 3553 5,743
1935-36 2892 5188 3369 3900 17,874 2162 733 82 16 37 27,143 8513 2311 5401 2209 1836 3817 6289
-37 3070 5811 3419 5511 18061 2855 752 83 17 38 26102 9,380 2087 4991 2418 2013’ 3243 5163

-38 3,196 5397 3,739 7309 18650 2847 752 .. 17




TABLES 121

120 : INDIAN AGRICULTURAL STATISTICS
TABLE V

TON AND GROUNDNUT ACCORDING
ORECASTS IN THE SAME YEAR.

TABLE IV. (Concluded).

_ _ ER RICE, COT
YIELD OF CERTAIN IMPORTANT CROPS IN AREAS UT ,
BRITISH INDIA TO THE DIFFERENT F

Oilseeds. (1000 tons.) 1000 bales. 1000 1bs.
- 1000 acres. B
3 5 s inal Forecast.
"Year. g g 5 ﬁ g g ¢ g 1st Forecast 2nd Forecast Fina
E0%2 8 5 & 5 giz & 3 -
A m ) 3 0 3 BE2 &} ~ Rice.

1900-01 317 1022 438 29 2475 652 1933-34 74,994 79,039 :;’z:;

02 333 956 335 63 2212 7438 .. . . 78,486 ;

03 459 1038 540 62 2786 6517 .. .. . 3435 75,261 . Coss

04 546 1125 576 94 2608 7191 .. .. . 35-36 . 74,082 wisL :

05 314 &6 306 215 3095 7364 .. .. .. 77186 70,865 72519
190506 328 962 375 211 2882 8088 211 . . 3637 ' 69,131 72,554

07 396 1053 514 274 4016 9127 230 . . 37-38 71,992 : i o514

08 150 688 265 285 2648 9736 231 .. . 38-39 65,812 69,8

09 281 987 445 376 3117 6271 234 Cotton.

-10 409 1270 561 394 3910 7,173 245 -
1910-11 541 1,250 499 461 3177 7913 249 193334 14,031 19,641

-12 618 1,330 367 554 2516 8193 254 .. .. 12,985 20,365 22,800

13 525 1241 442 581 3529 978 282 .. . 3435 ’ 22,118 24,130

-14 369 1088 378 661 4196 10309 202 .. .. 35-36 14,494 - 24708

-15 388 1219 524 850 4065 7213 297 . " 36-37 15,769 ’ 25 583
1915-16 464 1,102 460 942 2852 8241 352 .. .. o7-38 25,583 25,583 ¥

-17 510 1,91 482 1085 3326 8772 352 . . 15763 21,492 23,483

-18° 496 1153 363 952 3121 6912 352 . . 38-39 '

19 208 760 235 521 2900 8412 358 . . : Groundnut.

20 412 1142 235 720 4497 5857 353 11583 1885 5670 8115
1920-21 266 854 365 907 2837 3974 32 12131 1872 1933-34 2,080 2 <760

-22 425 1164 476 855 3202 535 254 10,626 521 4435 2,049 5,094 '

-23 514 1205 391 1,110 3441 8330 289 15219 134 1.859 4,748 5,152

24 441 1146 369 957 3628 7983 348 8807 1738 35-36 ’ 6452 6,663

25 369 1216 404 1,309 4419 8810 348 18157 2197 36-37 2,264 ’ 2898
1925-26 384 908 338 1813 4414 12015 335  93% 2530 27-38 2,313 7,014 8,500

-7 391 992 359 1628 3513 10129 364 17517 2975 0593 6,879 :

o8 330 816 462 2226 4350 9831 362 19122 3,004 38-39 o8

29 309 903 418 2534 4257 10258 374 12534 3377
30 361 1083 369 2035 4226 11122 402 22737 3209
1930-31 352 981 415 2427 3948 5522 363 15888 2,396
32 383 1016 422 1938 3052 7,026 365 17,236 753
93 379 1035 451 2526 3638 7941 401 15769 32
34 343 939 448 2736 4066 8426 353 17891 397
a5 318 877 330 1489 3489 7162 369 16475 1,228
193536 340 943 375 1770 4740 8630 365 23355 2388
a7 361 952 385 2362 5150 9611 364 18492 3,697
38 395 1,000 397 2923 4609 865 395 .. 4,224
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s CENTRA'L INDIA STATES AND TRAVANCORE

* Includes Gwalior.

TABLE XXIII.

AREA AND '
YIELD OF IMPORTANT CROPS IN BOMBAY STATES

; Yield —Tea and bb n 1000.000 lbs. ; ot 1 000 ton
Rubber in 1 . b. hers in 1

tArea in 1000 acres

Year.
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