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ABSTRACT

The thesis is a study. of some economic aspects of higher-yielding
varieties of rice with special reference to small farmers in the West
Godavary district of Andhra Pradesh. The introduction of higher-yielding
varieties represents a major technological breskthrough in Indian agriculture.
They are expected to play an important role in increasing food production.

The successful cultivation of these varieties depends upon the use of
non=conventional inputs like chemical fertilisers and pesticides and the
adoption of improved water management practices. The ability to increase

rice production by means of these varieties will depend upon the availability
of these inputs on farms of all sizes. Rice cultivation in India is undertaken
predominantly on small farms., 8Such farms face several difficulties in
acquiring these inputs. Any assessment of the impact of the new varieties

in increasing rice production in the country as a whole will require
identification of these difficulties.

Chapter I contains brief descriptions of the new varieties and
of the region studied; the term "small farm" is then defined for the purpose
of the present study. Chapter II examines the role of irrigation in the
cultivation of the new varieties. Chapter III deals with fertilisers; it
explores the factors influencing demand at the micro-level. Chapter IV
examines the nature and implications of the increased application of human

labour input on farms resulting from controlled irrigation and high levels




of fertiliser use. Chapter V returns to the themes developed in the
earlier chapters and presents the demand for and supply of fertilisers

and facilities for control of irrigation in the form of a generalised
input, namely, credit. The inferior access of small farms to institutional
credit is seen as an obstacle to their effective contribution to the
programme of increasing rice production. Chapter VI containg the principal
conclusion of this thesis: that the potential contribution of small farms
t0 rice production has hitherto received inadequate attention and may be

considerably more significant than is at present supposed.
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INTRODUCTION

Measures designed to increase produciion of foodgrains were outlined
in the Pourth Five Year Plan.l The new strategy is to stimulate cultivation
of higher-yielding varieties of crops. Due to their inherent genetic ability to
absorb high levels of fertilisers, these varieties are capable of producing

yields several times higher than traditional varieties.2 The latter tend to

3

Modge"” if fertilisers are pushed to high levels. It is this characteristic

that has hitherto limited the secope for increasing crop production by means of
increased use of fertilisers. There is yet another difference between the two
varieties. Whereas traditional varieties are products of selection of seeds
capable of adaptation to adverse environmental conditions, the new varieties

perform well only under conditions of good husbandry such as controlled
A

application of water and the use of plant protection measures.

1 Govermnment of India, Planning Commission, Fourth Five Year Plan 1969-74,
New Delhi, 1970, pp 113-168.

2 The new varieties maintain high levels of yield up to levels of application
of fertilisers 3 to 4 times as high as the level at which traditionsl
varieties show a decline in yield. Potential increase in yield is of the
order of 200 per cent and more.

3 "Lodging" refers to the state where the plant droops with weight of the
ears of grain on account of weak straws thereby resulting in loss of yield,
Ghosh,R.L.M,, Ghatge,M.B. and Subramanisn,V. Rice in India, Indian Council
of Agricultural Research, New Delhi, 1960, pp 110-117.

4 BSweminathan,M.S. 'Scientific Implications of the Higher-Yielding Varieties
Programme, ' Economic and Political Weekly, IV, 1 & 2, Annual Number,

Jan. 1969, p 69; Palmer,I. Science and Agricultural Production, United
Nations Research Institute for Social Development, Geneva, 1972, pp 6-8.




The implementation of the Higher-Yielding Varieties Programme
represents a major technological breakthrough in Indian agriculture.1 During
the fifties, the most important development was the extension of irrigated areas
from 51 million acres (1950-~51) to 70 million acres (196061}, sn increase of
abour 36 per cent,? During the Third Plan period (1961-62 to 1965-66) agri-
cultural development centred around the Intensive Agricultural Districts
Programme. The programme aimed to maximum aggregate returns from scarce inputs
like fertilisers by concentrating production effort in sreas where conditions
favoured a quick return to such efforts. The areas chogen were those with
agsured rainfall or irrigation and least subject to hazards like floods and
droughts.3 In addition, the areas selected for intensive development were those
that had well developed rursl ingtitutions like cooperatives. The Intensive
Agricultural Districte Programme was baged on the concept of complementarity
of sgricultural inputs like fertilisers, water management and plant protection

measures, The Higher-Yielding Varieties Programme also revolves round this

1 Minhas,B. and Srinivasan,T. 'New Agricultural Strategy-Ahalysis,' Yojana,
January 26, 1966, pp 20-24; an earlier attempt to increase crop output
by improved methods of cultivation consisted of the Japanese method of
cultivation, For a description of this method see Ghosh,R.L.M., Ghatge,M.B.
and Subramanian,Ve. Rice in India, op.cite., pp 273-277; Government of
Bombay, Department of Agriculture, Japanese Method of Rice Cultivation,

Bombay, 1953; Burns,W. Technological Possibilities of Agricultural
Development in India, Lahore, 1944.

2 Government of India, Planning Commission, Third Five Year Plan 1961-62
to 1965-66, New Delhi, pp 36=37.

3 Fourth Five Year Plan, op.cit., pp 113-116; Brown,D. Agricultural
Development in India's Districts, Harvard University Press, Cambridge,
Mass- 1971, Pp 8"'270
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concept, Under both programmes practical use is made of the concept;
recomnendations are made as to levels of inputs and agronomic practices that
have to be adopted in the cultivation of crops. The important difference
between the two programmes lies in the varietal characteristics of crops
grown. The significance of both these programmes derives from the fact that
expansion of areag under cultivation is: likely to be negligible. The
potentially arable area in the country is estimated at approximately 432 million
acres, of which nearly 85 per cent is under cultivation. The target for land
reclamation is only 0,006 per cent of the total arable 1and.l

In the preceding paragraph we traced the evolution of agricultural
policy, in so far as one can speak of a coherent and comprehensive agricultural
policy during the period of the first four Five Year Plans, The reservation
we expressed regarding the existence of an agricultural policy is because of
the general view that the emphasis on agricultural development in India's
economic plans is not commensurate with the size and importance of the agri-
cultural sector. The relative neglect of this sector has been ascribed by
different ocritice to various reasons. Michael Lipton detects an "urban-bias®

in the underlying philosophy of planning in India judging by the meagre

1 Fourth Five Year Plen, op.cit., p 121. Over the first three Five Year Plan
periods, the percentage increase in cultivated area showed a declining trend.
The increases during the First, Second and Third Five Year plans were 15 per
cent, 3.5 per cent and 2.6 per cent respectively, Bhatia,B.M. India's Food
Problem and Policy since Independence, Somiys Publications Private Ltd.,
Bombay 1970, » 72.
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allocation of public funds to rural development and the abgence of suitable
incentives to foster such development.1 We are not concerned here with
appraising the shortcomings, however grave these might be, of Indien economic
planning, ag it relates to the agriculiural sector.2 Our interest lies in

the results of successive agricultural strategies, especially the most recent
one, which have been designed to increase the production of foodgrains which
account for nearly two-thirds of agricultural production.3 Although foodgrain
production increaged over the plamming periocd it is still inadequate in
relation to the rate of growth of population and the target for self-sufficiency
in food production as stated in the Fourth Five Year Plan. To achieve this
target, production of foodgrains must increase at an annual rate of 5 per cent

per annum.4 Table I shows that the compound rate of growth of foodgrain output

1 Lipton,M. 'Strategy for Agriculiture : Urban-Bias and Rural Planning,'
in Streeten,P. and Lipton,M. Crisis of Indisn Planning, Oxford University
Press, London, 1968, pp 83-148. For s summary of the different versions
of the argument that the Indian Five Year Plans give a low priority to
agriculture see Chaudhuri,P. Aspects of India Economic Development - A
Book of Readings, George, Allen and Unwin, London, 1971, pp 52=55.

2 These shortcomings have been described as "the running crisis of Indian
Planning", Lipton,M. Strategy for Agriculture : Urban-Bias and Rural
Planning,' op.citey, P 5.

3 By foodgrains is meant cereals like rice and wheat, and gram and pulses.
Foodgrains account for 76 per cent of total cropped area in India,
Government of India, Directorate of Economics and Statistics, Progress

of Agriculture in India, New Delhi, 1972, p 13.
4 TFourth Five Year Plan, pp.cit., p 120.




12

between 1952=53 and 1964~65 was only 2.50 per cent per annum.l The table also
shows fhe relative contribution of area and yield to this increase. The com-
pound rate of growth of output during the subsequent period, 1964-65 to 1970~

Tl was 3,5 per cent per annum.2

Table I AllwIndia Compound Rates of Growth of Agricultural Output

per cent per annum

Production Area Yield
Food Crops 2e 50 0098 ln 51
Non=-food Crops 3499 2.30 1.66
All Crops 3,01 1.21 1,77

Source: Government of India, Directorate of Economics and Statistics,
Ministry of Food and Agriculture, Growth Rates in Agriculture
1949-50 to_1964-65, Second Issue, 1968, p 21.

1 This rate of growth of foodgrain output was higher than the annusl
compound rate of growth of population of 2.19 during this period and
marks a reversal of trend. For several decades before Independence
agrioultural growth had been much slower than increase of population,
Growth Rates in Agriculture, op.cit., p 21,

2 Bansil,P.C. 'Production Patterns and the Green Revolution, Indian Journal

of Agricultural Economics, XXVII, 4, Oct.=Dec. 1972, pp 104-117.
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The target for self-sufficiency in foodgrain production is baged
on & projected increase in demand for foodgrains of 4.7 per cent per year.l
This estimete is based on the projected amnual increase in population of’
2.5 per cent and a 3 per cent increase in per capita income,2 agsuming the
income elasticity of demand to be 0,80 for both rural and urban areas com=-

bined.3

By comparing the estimated demand for foodgrains of 129 million
tonmes and the actual levels of production one can appreciate the magnitude
of the production effort required to achieve self-sufficiency. Table II

gives the actual production of foodgrains between 1966=6T7 and 1971-T72,

1 By self-sufficiency is meant the provision of nutritionally adequate
supplies of foodgrains to the population and the ending of concessional
imports.

2 Fourth Five Year Plan, opscit., P 35.

3 Ibid., p 63; For an analysis of the Planning Commission's estimates of
totel demand for foodgreins and the methodology of deriving them see
Madalgi,S.S5. 'Foodgrains Demand Projections : 1964-65 to 1975=76,!
Reserve Bank of India Bulletin, XXI, 1, Jan. 1967, pp 21-29; see also,
Meaalgi,S.S. 'Foodgrain Self-sufficiency in the Fourth Plan,' Economic
and Political Weekly, IV, 26, June 28, 1969, pp A71=-A72. The Planning
Commisgion's estimates are part of a succession of similar estimates,
They are all made on the basis of differing assumptions regarding dis-
tribution of national income, foodgrain congumption among different
expenditure classes, and expenditure elasticities of demand for rurel
and urban areas. Examples of these can be found in the following
references : National Council of Applied Economic Research, long Term
Supply and Demand for Selected Agricultural Commodities, 1960-61 to
1975=76, New Delhi, 1962; Sukhatme,P.V. Feeding India's Growing
Millions, Asia Publishing House, 1965, pp 101-102, For mbdre recent
estimates of demand for foodgrainsg and of individual crops see,
Patel,A.5. and Vyas,V.S. 'An Estimate of Demand for Cereals and Pulses

in the Coming Decade,' Indian Journal of Agricultural Economics,
XXVi, 2, April«june 1971, pp 107=114.
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Table II  Production of Foodgrains, All-India, 1966-6T to 1971-T2

million tonnes

Year Rice Wheat Total Total
Cereals  Foodgrains

1966~67 3044 11.4 65.9 7442
1967-68 37.6 16,5 8340 95,1
1968-69 39.8 18.7 8346 94.0
1969-70 4044 20,1 87.8 99.5
1970-T1 42,2 23.8 96.6 108.4
1971-72 42.7 2645 93.6 104.7

Source: Government of India, Ministry of Agriculture, Department of Food,
Annual Report, 1971-72, New Delhi, p 3.

The achievement of self-sufficiency in food production is imperative.
The divergence between the actual and required levels of, and growth rates in
food production give an idea of how much has to be done. The factors which
make self-sufficiency essential are regional differences in the growth rates
of production and of poyulationl and adverse weather conditions,2 which affect

some regions more than others.

1 Growth Rates in Agriculture, Op.cit., pp 29-35; Ray,S.K. 'Foodgrains Demand
and Supply - Projection of Regional Imbalances,' Economi¢ and Political
Weekly, VI, 26, June 26, 1971, pp A59-AT4. Explanations of India's food
difficulties lie in the slow growth of food output in such populous states
as Uttar Pradesh, West Bengal, Gujerat.

2 The drought of 1965-67 is a case in point. The drought of 1970~71 in
Andhre Pradesh, Mysore and Maharashtra was responsible for the decline in
the total production of foodgrains that year.
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Due to i%s substantial share in the total production of foodgrains
and in total consumption of food in the country, rice assumes a special
importance in the drive for self-sufficiency by means of the new strategy.
Rice accounts for 40 per cent of the production of foodgrains and 50 per cent
of the production of cereals.1 It is the staple food of three-quarters of
the population. Of the total consumption of cereals, rice represents one-
half compared to wheat and millets which account for one-sixth and one-third
respectively.2 Yet another reason for its importance is the trend towards
higher per capita consumption; +the All-India per capita consumption of
rice incressed by over 25 per cent between 1950 and 1960.3 From its study
of consumer expenditure, the National Sample Survey found that the quantity
of cereals consumed increased with increase in the levels of expenditure.4
The figures for the various rounds of the National Sample Survey are

summnarised in Table III. By consumer expenditure is meant all expenditure

incurred for non-productive purposes during the reference period.

1 Government of India, Directorate of Economics and Statigtics, Ministry
of Food and Agriculture, Rice Economy of India, New Delhi, 1960, p 3.
Rice occupies 28 per cent of the total area under foodgrsins..in the
country, loc.cite

2 Ibid. These proportions were confirmed by a later study, see United

Nations, Food end Agricultural Organisation, The Economic Relationships
between Grains and Rice, Commodity Bulletin Series, 39, Rome, 1965, p 19.

3 1Ibigd.

4 Government of India, Cabinet Secretariat, National Sample Survey,

Tables with Notes on Consumer Expenditure, 19th Round, July 1964-
June 1965, Number 192, New Delhi, 1971, pp 3=4.
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Table III Quantity of Rice, Wheat and Cereals consumed per person
for a period of thirty days in Urban and Rural areas in
India, 15th to 19th Rounds.
Kilograumes
Rural Urban
Round Rice Vheat Cereals Rice VWheat Cereals
15th T.58 2.50 17433 5456 %493 12,2
16th 793 3.07 17.45 593 423 12.49
17th 8.75 2.63 17.50 6.14 4.09 12,46
18th 8.10 2,92 17.52 567 4448 12.48
19th 8.13 2.7T4 16,19 5.61 4e43 11.65

b —— e e ]

Source: Govermment of India, Cabinet Secretariat, National Sample Survey,
Tables with Notes on Consumer Expenditure, 19th Round, July 1964-

June 1965, Number 192, New Delhi, 1971, pp 3=4.

The factors influencing the increase in demend are increase in

per capita income, increase in population and urbanisation.l

capita income and increased production have enabled people to esat more of
. 2

superior cereals,

intake is low.

Increased per

This is particularly so in areas where the calorie

Here, there is a tendency for consumers to supplement

1 Economic Relationships between Grains and Rice, op.cite., pp 34-59;
Madalgi,S.S. 'Foodgrains Demand Projections, 196465 to 1975-76,"

OEoCit-,

2 Rice and wheat are generally regarded as "superior ceresls" as opposed

PP 21-290

to maize and millets which are considered to be “inferiox®,
Vyas predict that the demand for superior cereals will increase more

than the demand for all foodgrains taken together by 1980-81, Patel,A.S.
and Vyas,V.S. 'An Estimate of Demand for Cereal and Pulses in the Coming
Decade,! op.cit.,

pp 113114,

Patel and
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traditional staples with cereals because the latter account for 60 per cent
of the total calorie infake and rice contributes to half of 'this.1 The
significance of rice also derives from the fact that due to the insufficiency
of foods that provide animal protein, cereals will have to make good not

only the total calorie deficiency but protein deficiency as well.2 WWhere

3

under-nutrition” is rampant, the need is to provide emnergy food and not

protein per se. Recent research by nutrition experts has shown that in the

1 Economic relationship between Grains and Rice, Opecite, P 8o

2 Panse,V,G., Amble,V.N. and Abraham,T.P. 'A Plan for Improvement of
Nutrition in India,! Indian Journal of Agricultural Economics, XIX, 2,
April-June 1964, pp 13=-40. An aspect of food consumption that is
receiving increasing attention these days is the nutritional content of
different foodgrains, This hag implications for foodgrain production.
Sukhatme worked out by means of linear programming techniques the quan~
tities of major foodgrains required to meet the minimum nutritional
target of calories and proteins. The per capita, per day availability
of calories and proteins fell short of the requirements. In order to
£ill this gap, it is necessary to increase the production of each and
every group of foodgrains. Sukhatme's estimates are generally regarded
as the foundations of the policy for foodgrain production in India, see
Sukhatme,P.V. 'The World's Hunger and the Future needs in Food Supplies,!
Journal of the Royal Statistical Society, Series A, Vol. 124, Part 4,
1961, pp 463-508, Palmer,I. Food and the New Agricultural Technology,
United Nations Research Unit for Social Development, Geneva, 1972,
pp 1=18 and 37-45.

3 A distinction is made between 'mal-nutrition' and 'under-nutrition'. The
latter refers to the quantitative inadequacy of the diet whereas the
former refers to the deficiency of one or more nutrients in the diet.

The present position with regard to nutrition in India is that one in
every four persons is under-nourished and one in every two is mal-
nourished. Panse,V.G., amble,V.N. and Abraham,T,P. 'A Plan for
Improvement of Nutrition in India,' op.cit., pp 13=40.




18

present state of our knowledge, there is no evidence to suggest that

the quality and concentration of proteins in a cereal-pulse based diet

is inferior to that of a non-cereal diet.l On the basig of these trends

an absolute increase in the consumption of rice can be forecast for the

future. This draws attention to the need to increase rice productiou.2
The linear rate of growth of production of rice for the period

1952=53 to 1964=~65 wag 3.64.5 The growth of production was largely

accounted for by increase in productivity rather than increase in area.

1 Sukhaime,P.V. 'Protein Strategy and Agricultural Development,' Indian
Journal of Agricultural Economics, XXVII, 1, Jan.-Mar. 1972, pp 1-23.
The average Indian diet includes only about 6.7 grams or 13,6% of
animal protein per head, per day. This proportion is low even in
comparison with the dietary of less developed countries where the
proportion is about 15%, Panse,V.G., Amble,V.N. and Abraham,T.P.,

'A Plan for Improvement of Nutrition in Indisa,' op.cit., pp 13=-40.
The protein content of raw polished rice ig 5 to 6% of the total
nutritional value. The biological value of rice protein as deter-
mined both by animal experiments and studies on human metabolism
has been found to be of a higher order and distinctly superior to
that of wheat, Ghosh,R.L.M., Ghatge,M.B. and Subramanian,V. Rice in
India, op.cite, P 393. Preliminary observations on new varieties
indicate that it is possible to increase the protein content of
rice without sacrificing their yield ability, see Barker,R. 'The
Evolutionary Nature of the new Rice Technology,' Food Research
Institute Studies in Agricultural Economics, Trade and Development,
X, 2, 1972, p 126 and Houston,D.F. ZEd.S Rice Chemistry and
Technology, American Association of Cereal Chemists, Inc., St. Paul,
Minnesota, 1972, p 12,

2 These factors show that food shoritages, despite increases in per
capita production are not entirvely due to population pressures and
adverse climatic conditions, see United States Department of Agri-
culture, Eeconomic Research Service, Economic Report No. 59, Economic
Progress of Agriculture in Developing Nations, 1950-1968, pp 140-158.

3 Growth Rates in Agriculture, ops.cit., p 26.




Ag in the case of total foodgrain production there are regional
differences in the growth rate of rice production. They range from
0.78 per cent in Assam to 12,31l per cent in Punjab.l These regional
differences reflect the conditions under which rice is cultivated2 and
the competition of crops for land area.3 The southern states which account
for 30 per cent of the country's total output had growth rates above 5 per
cent while Assam, Bihar, Madhya Pradesh, Uttar Pradesh and West Bengal
which account for TO per cent of the total output had growth rates below
the All-Indis growth rate of 3.64 per eent per annum.

Expectations of increased levels of production through the cul-
tivation of new varieties have to be moderated by their actual performance
since their introduction. Unlike the production of wheat there has not yet

been a breakthrough in rice production. Wheat production doubled between

1 Growth Rates in Indian Agriculture, opscite, p 26¢ the reference is
to linear growth rates. The state-wise compound rates of growth in

area, production and productivity are given in Appendix Table I.

2 Rice is cultivated under rain-fed conditions in the northern states
like Bihar, Madhya Pradesh, Orissa and Assam; +these areas sre subjech
to flooding, In South India, rice is grown principally as an irrigated
CIrope

5 DNotice the competing claims of rice and jute in West Bengal and among
rice, cotton and groundnuts in Andhra Pradesh for land area; Ramizh,K.
'Rice Research in India,' Indian Farming, VL, 6, September 1966, p 6,

19
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1964~65 and 1970-T71 while the production of rice increased only marginally.l
In fact, the rate of growth achieved during 1952-53 and 1964-65 was not
ewen maintained during 1970-—71.2

The slow growth of rice production despite the introduction of
high-yielding varieties has been ascribed to various factors., According
to some it is due to the genetic characteristics of the new varieties,
Unlike wheat which is a more adaptable orop and lends itself to hybrid-

isation, the new rice varieties are less sturdy and require mgjor changes

1 1In 1970-T1, the new varieties of wheat constituted 36 per cent of total
area under wheat in the country. In rice, however, the figure was only
15 per cent., In terms of actual absolute expamsion in aresa, whereas
wheat gained more than 11 million acres, rice gained less than 2.47 m
acres. Actual area under the new varieties in 1970~71 was below the
targetted area of 18.5 million acres by about 30 per cent, Bansil,P.C.
'Production Patterns and the Green Revolution,'! Indian Journal of
Agricultural Foonomics, XXVII, 4, Oct.-Dec. 1972, pp 104-11T;

Fourth Five Year Plan, op.cit., p 122; Anon, 'Green Reveolution &

Wheat Revolution,' Agriculiural Situation in India, XXVII, 12, Mar. 1973,
p 480; Kamn,P, 'How Green is the Rice Revolution?' The Guardian, Nov. 20
1974. The differential rTates of growth of rice and wheat production have
attracted conasiderable sttention and is one of the facts that inspired
this study.

2 Saran,R. 'High-Yielding Varieties - Some Economic Aspects,' Agricultural
Situation in India, XXVII, 5, Auge. 1972, pp 319-326. Whereas the com-
pound rate of growth of production was 3.2 per cent per year during
1962-53 to 1964«65, it was only l.3 per cent per year in 1964-65 and
1970~71, ibid. It is claimed in some quarters that the major com=
ponent in the fall in foodgrain output during the drought years 1965-67
was the fall in rice output, Swaminathan,M.S. !'Crop Planning for
Minimising Drought-Induced Fluctuations in Food Production,!
Agricultural Situation in Indis, XXVII, 5, Auge 1972, pp 305~313.




in agronomic practices. They are alsg highly susceptible to pests and
diseases, Not only have high yield rates been sustained in the case
of wheat but the impact of the new wheat varieties in reducing in-
stability of yield has been greater than that of rice in areas of both
high and low productivity.l It is for agronomists to explain why some
crops fail and others succeed for varietal reasons. The task of the
economist is to assess the economic viability of the new varieties,
This we attempt in what follows,

The object of this thesis is to explore the economic factors
determining the cultivation of Higher-Yielding Varieties of rice,
This we do with a view to identifying the major constraints in max-
imising production. Production of rice is undertaken predominantly on

2 . : ss . .
small farms.™ The constraints in maximising rice production are traced

1 Swaminathan,M.S. 'Crop Planning for Minimising Drought-Induced
Fluctuations in Food Production,' op.cit., pp 305-313. One of
the reasons for the success in wheat cultivation is that whereas
the cultivation of rice is dispersed geographically, wheat is grown
in more compact blocks. Part of the explanation could also lie in
the dispersed ngture of rice research. Unlike wheat which was the
subject of concentrated research by central orgenisations, rice
research was undertaken largely by state organisations, Pal,B.P.
'Some Thoughts on Rice Research,! India News, Feb. 26 1972,

2 The average size of farms in the predominantly rice-growing states
like Medras and West Bengal is 6,08 and 2.76 acres respectively
compared with the average size in predominantly wheat-growing
states like Punjab and Uttar Pradesh where it is 16.50 and 9.1
acres respectively, Govermment of India, Directorate of Economics
and Statistics, Ministry of Agriculture, Studies in the Economics
of Farm Management, for Punjab (1956-57), p 93 Uttar Pradesh
31256-575, P T35 Madras (1956=57), p 9 and West Bengal (1956~5T),
P 2
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to the unequal opportunities small farms possess relative to large farms
in the acquisition of inputs that have to be used in conjunction with the
new varieties. The principal inputs identified are irrigation, fertilisers
and credit. We hypothesise that the slow rate of growth in rice production
is dve to the small size of farms; and that this is because under the
existing structure of socio-economic institutions, the distribution of
farm inputs is closely related to the size of farm holdings. The nature
of this relationship is fully explored in the different chapters of this
thesis. It is further argued that the cultivation of new varieties tends
to increase the demand for labour.

The above hypotheses are tested with reference to the state of
Andhrs, Pradesh, especially the district of West Godavary. This state
can be regarded as a microcosm of the rice economy of India. Among rice
growing stetes in India it ranks sixth in regard to area under the crop
and fifth in respect of production. It contributes 11 per cent of the
total production of rice in India.1 Of the total annual target of rice
production in the Fourth Plan of 52 million tommes the state has to
contribute 5.72 million tonnes. Assuming that the share of the new
varieties in the atate is the same as that for the whole country, namely
20 per cent, then the total amnnual production of Higher-Yielding Varieties

of rice hag to be of the order of l.14 million tonnes.2

1 Refer Appendix Table II.

2 Nourth Five Year Plan, op.cit., p 158.














































































































































































































































































































































































































































































































































