GREEN REVOLUTION IN INDIA
BY

SARDAR YADVENDRA SINGH

M.Sc.(Agri), College of Agriculture, Rajendranagar
Andhra Pradesh Agricultural University,India, 1965

A MASTER'S REPORT
submitted in partial fulfillment of the

requirement for the degree

MASTER OF SCIENCE

Department of Agricultural Economics

KANSAS STATE UNIVERSITY
Manhattan, Kansas

1972

Approved by




AN
{‘L\j\’}s‘ TABLE OF CONTENTS
5”2
QD?V _ Page
INTRODUCTION 7 1
THE PROGRAM 8
IADP in Operation 13
Early Accomplishments 15
The Drought and After 17
THE ANALYSIS 20
Spectacular Growth 20
Problems of Growth: Economic Problems 22

Social and Political Problems 25



INTRODUCTION

When India became independent in 1947, agriculture was
the main source of livelihood for three-fourths of its population
of 350 million. Though independent, the country comprised of
540 princely states. Its per capita income and literacy were
among the lowest in the world. Its infrastructure essential to
agricultural progress were at a low level of development.

This report is an effort to study the pros and cons of
"Green Revolution'-- a word coined for the success of the
Intensive Agricultural District (Development) Program, which
came into operation as a result of the 'Food Crisis Report'
submitted by the Ford Foundation Team in India.

At independence, Indian agriculture was traditional 1in
three respects. It was pre-scientific -- carried on mostly with
kinds of inputs that had changed little.for many generations,
Secondly, it was pre-market-- carried on mainly for internal
village consumption plus enough to pay taxes, often paid in
kind. Thirdly, as a correlative of its self-sufficiency,
agriculture was also pre-market in that custom, tradition and
authority had long been important sources of allocative and
distributive directives.l

In 1947, India had yet to develop its institutions for a
rapid growth in agriculture. It had to develop (1) economic
sources of supply and distributive systems for modern farm

inputs; (2) a rapidly growing non-farm sector as a market for

l1INDIA -Directorate of Economics § Statistics,India's Agri-
cultural Progress in the 1950's and 1960'5.Kpr.%970,p.




sustained increase in production beyond that needed to meet
farmer's consumption needs; (3) modern transport and marketing
facilities and services needed for linking farmers more closely
to non-farm markets; and (4} strong research, education, |
extension, credit, and other institutions vital for dynamic
agriculture.2

Agriculture was the main occupation of over 70 percent of
the population, and productivity was exceedingly low in this
sector. The rural population of about 83 percent, living in
over half a million villages, suffered from under-employment
and low incomes. The population had increased by more than 50
percent since 1900; but there was no significant increase in
the growth of alternative occupations. The country had both
unemployed and under-employed manpower on ¢ .e hand and
unexploited resources on the other.

Agriculture in India faced many problems which led to lower
productivity. The modes of cultivation were out of date. Only
43 percent of the 615 million acres of cultivable arca was
cultivated.4 There was need for improving the cultivation
methods and also extending it to other cultivable lands which
were not cultivated. The productivity of both foodcrops and

cash crops was among the lowest in the world.

ZINDIA -Directorate of Economics § Statistics, op cit., p.3.

3INDIA -Planning Commission, First Five Year Plan-New Delhi,
1952, p.l12:

41bid, p. 153.



The foodgrains production was 57.6 million tons which
went down to 52.2 million tons from 1949-'50 to 1950-'51, This
included the cereals and pulses. According to an old saying,
'Indian agriculture is a gamble in monsoons', the agricultural
production was dependent mostly on rain water. Only about 450
million acre feet out of about 1,356 million acre feet of the
available river water resources could be used because of
physiographical conditions.® There was great potential for
increasing irrigated area.

The fertilizer use was very insignificant. Most of the
foodcrops were only manured but not fertilized. Even for those
crops which were fertilized, the dosage was far below the
recommended dose. The seed material was not given much attention.
Usually, the seed material was from the harvests of the previous
years. Improvement of seed qualit - was not considered vital for
increasing crop yields. Practically, no hybrid or high-yielding
seeds were used,

The cultivation practices were so obsolete that weeding
and other inter-culture operations were nut taken up seriously,
The harvesting of crops was no better operation and some produce
was lost 1n the process. The produce was not processed with a
view to prepare for the market but most of the output of small
farmers was for their own family consumption. The marketable
surplus of foodgrains was not properly stored as also the

farmers' own supplies for the future. The spoilage and infesta-

tion due to improper storage was quite significant.

SINDIA -Planning Commission, Third Five Year Plan -
New Delhi, 1961, p.380.




Most of the money for the cultivation expenses for small
farmers came from the village money-lenders and landlords.
Therefore, the marketing channel for the small farmers was
through their money-lenders or landlords, who also acted és
money-lenders in most of the cases. The interest on the loans
was quite high and once the small farmer was in debt, it was
very hard for him to get out of it. There is a popular saying,
'the Indian farmer is born in debt, lives in debt, and finally
dies in debt'. Dué to the joint-family system, the debts of the
fore-fathers and other relatives were binding on the occupants
of the family land. This situation left no incentives for the
small farmers to improve their farming techniques, as they were
aware that any additional yields from their extra labor would
be taken by their money-lenders and landlords. Markcting was
not regulated and therefore, there were many under-l.and dealings
in the village 'bazaars'. There always existed great disparity
in foodgrain prices from one place to another, due to lack of
proper transportation, and also from one period of the year to
another. Prices were the lowest at the harvest and the farmers
had to give greater quantities of the produce to buy the same
consumption goods.

Agriculture was not a paying business due to many reasons
given above. The need for an over-all changc was felt after the
independence and this led to the formation of the Planning
Commission, which was assigned the task of planning for

development, including agricultural development.



The first decade of planning (1951-'61) saw many changes,
which can be summed-up in the following paragraphs.

All the targets of the first two five year plans were not
achieved but still the progress was remarkable considering.the
conditions prevailing before the commencement of the plans.

There was a total expenditure of Rs.6,560 Crores (§1=Rs.4.75;
10 million=1 Crore), out of which Rs. 821 Crores was spent on
agriculture and community development, Rs. 730 Crores on irriga-
tion, Rs. 705 Crores on power and Rs. 218 Crores on village and
small industries.® The expenditure on agriculture seems quite
low, namely, 12 percent, but expenditure on irrigation projects,
power generation and village industries is complementary to
agriculture.

The food production went up by 46 pefcent during this period.
It went up from 52.2 million tons in 1950-'51 to 76 million tons
in 1960-'61. The national income was up by 42 percent, from
Rs.10,240 Crores to Rs.14,500 and the population went up by 21
percent, 361 to 438 million people. The per capita income was up
by 16 percent while the index of agricultural production went
up by 41 percent (1949-'50=100).7

The area under irrigation increased from 51 million acres
to 70 million acres, an increase of 36 percent. The increase in
the use of inorganic fertilizers was phenomenal. For example,
the use of nitrogenous fertilizers went up by 318 percent, from

55 to 230 thousand tons of nitrogen. The increase in other

OINDIA -Planning Commission, Third Five Year Plan, op cit.,p.33.

71bid, p.35.



sectors of the economy was also significant.

The percentage increase seems very spectacular percentage-
wise, but in absolute terms, this was not the case. Agricultural
productivity was still among the lowest in the world. But one
can say that planned development in India had started and some
development was better than none. The Indian economy was at
such a low base (1950-'51) that any development seemed very
spectacular.

The first decade of planning was aimed at extending the
cultivation to hither-to cultivable areas which were not under
cultivation. The efforts were spread over the entire cultivable
area. In the third five year plan, the emphasis shifted toward
increasing agricultural production through the technical programs
aimed at intensive cultivation. The programs which were given
special attention were: (a) irrigation, (b) soil conservation,
(c) supply of fertilizers and manures, (d) seed multiplication
and distribution, (e) plant protection, (f) better plows and
improved agricultural implements, and adoption of scientific
agricultural practices.8

Several committees and study teams were appointed to look
into the matter of incre:sing food production to meet the demand
of increasing population. One such committee was from the Ford
Foundation Team in India. The Agricultural Production Team of
Ford Foundation, while recommending the selection of certain

areas for more intensive efforts for agricultural production

8INDIA -Planning Commission, Third Five Year Plan,
op cit., p.307.




observed that there were no inherent soil, climatic or other
physical reasons for the low yields.g Therefore, the team
suggested in its report that those selected crops and those
selected areas in each state should be chosen which had the
greatest potential,

As a result of the Ford Foundation Team's report, planning
in the agricultural sector in India changed its perspective and

the success story is presented in the following pages.

9INDIA -Planning Commission, Third Five Year Plan,
op €lt.s p« 316:




THE PROGRAM

Consequent to the failure of the 1957-'58 crop of food-
grains, the government of India became seriously concerned about
food shortage and its consequences. This was further intenéified
when the new information of accelerated population growth became
available. Among others, the Ford Foundation Team in India was
asked to suggest measures for achieving more rapid expansion of
food production. The Ford Foundation Team completed the "Food
Crisis Report" by April 1959. The recommendations in that report
generated the Intensive Agricultural District (Development)
Program.l0

The report recommended that food production be given top
priority for the inputs needed for expansion and concentration
of efforts on the major crops (rice and wheat) in the potentially
most responsive areas of these crops. Emphasis was laid on the
acceleration of adoption by farmers of locally suitable combina-
tion of production increasing technology. It was also strongly
suggested that additional research be conducted to insure
continued increases in output. It was felt that 'tailor-made'
improvement programs should be developed to fit conditions in
each area instead of a 'blanket-approach'. Much attention was
given to the soil and wzter conservation and emphasis was shifted

from large-scale irrigatior projects to minor irrigation and

10Malone, Carl C., and Johnson, S.E., The Intensive Agri-
cultural Development Program in India,in Agr.
Econ, Res., Vol. 23; No, 2 April 1971, p. 25




proper usc of the available water supply. Top priority was
giveh to increase the supply of chemical fertilizers.ll Stable
prices at remunerative levels were recognized as crucial
incentives for increasing production of foodgrains.l? The need
for credit availability was stressed so that the farmer could
buy the new inputs and to assure him that with average crop
conditions, he could repay his debts with the added income that
would result from the adoption of improved practices. The report
suggested that each state should take up an experimental program
to ascertain how food production could be increased if culti-
vators were given adequate educational and technical assistance,
if needed inputs were made available locally, and if credit and
price assurances were provided.13

The Intensive Agricultural District Program was a key
recommendation in the 'Food Crisis Repoft', and was based on one
basic and five supporting premises.

The basic premise ---

That India needed to organize its local agricultural
development with enough resources to make it effective.

The supporting premises ---

1. There would be greater return for each unit of agricul-

tural input--improved seed, fertilizer, water, pesticides,

credit and technical manpower--if these scarce inputs were

llMalone,Carl C., and Johnson, S.E., op cit., p. 26,

12INDIA -Ministry of Food and Agriculture, India's Food
Crisis and Steps to Meet it, New Delhi,April 1859 p.25

131bid., pp. 248-250.
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concentrated in the better agricultural areas having an
assured water supply for irrigation. It was recognized that
field testing would be required to determine the most
profitable input-output rates.

2. There would be greater response from the inputs if they
were applied as a package of practices.

3. If cultivators were to obtain and effectively apply the
agricultural inputs, the cultivators would need to be served
by a package of services--co-operatives, credit institutions
and competent administrative staff.

4, The package of recommended practices was to be based on
field tested research findings.

5. Accepting, 'as one must, tﬁat the cultivator is the primary
decision maker, it would be necessary for one top agricul-
tural officer to be in complete charge of 511 phases of the
agricultural program at the district level and for the State
to establish a committee to coordinate all State programs
related to the district.l4

The government of India requested the Ford Foundation to

invite three Americans to join with Indian experts in developing

plans for a pilot program. A program was outlined with recommenda-

tions to adopt known improvements in technology which should be

strengthened with new research when it was available. The program

recognized that the farmer should be supplied with the package

of services, which gave this program the name, 'package program'.

14Ensminger, D.,An Evolving Strategy For India's Agricultural

Development, New Delhi, June 1968, pp. 6-7.
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This package included the provision of new inputs, credit and
price assurances, as the respective institutions were not
available to supply these.

The central government would provide the overall outline
of the plan, see that financial and technical assistance was
provided, give program leadership and guidance, coordinate the
different departmental roles, and assure remunerative prices.

The state would select the pilot district in the state, and
provide budget with the help of the central government. It also
handled the creation of additional staffing and supervised the
availability of inputs and production credit locally.

Seven districts in seven states were selected as pilot
projects, The project was run by a Project Officer at the district
level. He had a small staff of specialists, who jointly developed
a locally adapted package of production-increasing practices.
They saw that fertilizer, other inputs, and credit were made
available to the farmers. Three additional agricultural officers
were stationed in each block to work directly with the village
level workers in providing the assistance farmers needed to
adopt improved technology. The number of the village level
workers was doubled, with one worker for every five villages.
This organization as a whole was meant to reinforce the existing
community development program with the addition of staff to plan,
and help carry out the new program.

A district program for accelerated adoption of improved

technology involved in taking steps to fulfill the objectives
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set out in the food crisis report.

Seven districts in the selected areas were like seven
experiments, each under different conditions. As can be seen,
the Intensive Agricultural District Program (IADP) required
direct governmental action as a continuous process at various
levels; at the center where economic policies are made and
implemented and where the over all supply of technical inputs
and production credit is determined and arranged for; in the
various states where the government decides how the agricultural
effort will be organized, staffed, financed and administercd;
at the local level where farmers live and work and where the
agricultural program, both technical and supporting, must operate
in harmony if it is to be effective.l5

The IADP plan called for dealing with all these aspects
simultaneously to meet the farmer's needs and also to work cut
a more general use of the scheme. The central government discussed
the proposed IADP with the seven selected states including the
criteria for selection of each IADP district. The basic conditions
included an assured water supply through irrigation or rainfall
or both and a minimum of natural hazards. The village institu-
tional development should be adequate including that of the
co-operatives to provide the production credit and distribution
of technical supplies locally on time to farmers as needed. The
seven selected districts included four rice producing, two wheat

producing and one district producing wheat and millets,10

15Malone, Carl C.,A Pragmatic Venture in Development-The IADP,
in South Asia Center,K.S.U.Pub.No.1,Sept.1969, p.23.

161bid., p. 25.
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The basic criteria laid down were intended for general
guidelines. Most of the districts generally met the criteria
but no IADP district fully satisfied all the conditions. But
most-districts could be considered generally satisfactory in
view of the level of rural and agricultural development then
pertaining in India.

IADP in Operation :

This was a large scale trial and demonstration of a new
way of working with farmers in helping them modernize and
increase production and income. The emphasis was on new techno-
logy and development of organization to provide information,
guidance and assistance to the individual farmer's needs. The
size of the program, 2.6 million farmers operating 16.5 million
acres of crop area, has been a problem as well as an opportunity,
The area included five million acres of irrigated rice, four
million acres of rice without irrigation, a million acres of
wheat, two million of corn, sorghums and millets and eight
million more in a variety of other crops including pulses,
oilseeds, cotton, sugarcane, chillies, bananas, tobacco and others.
This acreage included 3.5 million acres of double cropping. Some
districts have one or two important crops,others eight or ten.17
Main emphasis was on cereal production.

The job of the project officer and his staff was to study
the local conditions in each district, analyze the resources and

new production opportunities, and develop a 'package of improved

l7Malone, Carl C., op €it., p. 25.
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production practices' for the selected crops. Once this was

done, the job was to set the priorities, plan the program, train
the staff of 500 workers to move to action. The technical staff
jointly estimated the fertilizer, plant protection and proauction
needs for the year, and arranged to have them available on time.
The inputs were moved into positions before crop time. The
availability of storage for inputs and produce was also worked
out for future needs.

The evaluation of the previous year's yields and production
experience lead to the changes and modifications in the program
for future. The IADP staff soon developed skills and professional
enthusiasm which contributed to the progress. The local staff in
the villages were instrumental in keeping close touch with
individual farmers, which built confidence in the staff.

The farmers were receptive, whether literate or illiterate
and whether large, medium or small. They all were cautious in
applying the new practices and ideas. The fourth evaluation
report says,''One of the important results of the IADP is that
the myth that the Indian farmer is tradition-bound has now been
safely laid to rest. That the farmer, large or small, responds
to economic incentives has been demonstrated conclusively™,18

Experience showed that the districts were not uniform
enough to permit an over all program for the entire district.

For example, West Godavari in Andhra Pradesh, a leading IADP

district has eight quite distinct zones with different problems

18Malone, Carl Cis Op ity P 26,



and opportunities., Therefore, the program was modified to
adjust to the different zones in the district.

Early Accomplishments :

In the early phase, many obstacles were encountered. The
lack of infrastructure required for increased production was
realized, as the implementation commenced. The inadequacy of
the prior local development became more apparent. One such
example was that the fertilizer storage buildings were too few
and were quite far away. The requirement of 'fertilizer within
the bullock-cart distance' could not be met. The procedures
for provision of credit were lengthy and time consuming,

In spite of the set-backs, the early accomplishments were
quite significant in the villages in which the program operated.
Tables 1 and 2 summarize the progress achieved.

The increase in the fertilizer use in the wheat growing
IADP districts was more significant than the same in the rice
growing ones. The fertilizer use in the two wheat districts,
namely, Ludhiana in Punjab state and Aligarh in Uttar Pradesh,
increased almost 16 times during those eight years (1959/60 to
1967/68). This is because both the districts had substantial
irrigation facilities to start with, which increased further
as the program went on.

The comparison between the IADP districts and the rest of
the districts in the-respective states is given in table 1, and

shows the increase in the fertilizer use.



16

Table 1.-Quantity of fertilizer used in six IADP districts
and rest of the six states containing these
districts, 1959-60, 1963-64, and 1967-68.

Fertilizer used per development block*
A R E A Before IADP During I ADP
1959-60 1963-64 1967-68

metric tons metric tons metric tons

In 4 rice districts 108 285 607

In rest of these 4 states 51 99 285
In 2 wheat districts 52 244 825
In rest of these 2 states 56 155 383

* Blocks average about 60,000 acres of cropland. Fertilizer
quantities are for plant nutrients.

Source: District data from district records and state data from
compilations of the Directorate of Economics and Statistics,

Ministry of Food, Agriculture, Community Development and
Co-operation; quoted from Malone, Carl C., and Johnson,S.E.,

0p cit., p. 30,

Before the introduction of the IADP scheme, rice production
generally increased faster than wheat production. The acreage,
however, was increasing both for rice and wheat crops, as shown
in table 2. The increase in rice production could be attributed
to the use of simple improved practices like the use of small
amounts of fertilizer alongwith the organic manures in some
areas. When Japanese method of rice cultivation was introduced
in the early 1950's, the rice production went up considerably
in areas where it was implemented. A comparison of the similar
periods of time before and after the implementation of IADP are

given in table 2.
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Table 2.-Rice and Wheat: Acreage, yield and production in
1952/53 and changes before and after introduction
of IADP in 1960/61, in 4 rice districts and 2
wheat districts compared with the rest of the
respective districts,

RICE WHEAT i
I T E M )

4 IADP Rest of 2 IADP Rest of

Dists. 4 states| Dists. 2 states
1952/53
Acreage. .. 1000 acres 4,400 27,180 480 12,300
Yigld® ... per acre 13.5 10.5 18.1 13.3
Production 1000 tons 2,860 14,250 260 4,900
Change, 1952/53 to 1959/60 '
Acreage... percent i 3.0 14.0f +12 +16
Yield* ... per acre 2.5 2.4 - 3.6 -~ B.3
Production percent 30.0 40,0 -11 +14
Change, 1960/61 to 1966/67
Acreage... percent 5.0 10.0f +20 + 8
Yield* ... per acre Sl 0.2 +13.8 + 1.6
Production  percent 240 12,0|+106 +18

* Yield of rice is in cwt. per acre and wheat is in bushels,.

Source: Data from compilations of the Directorate of Economics
and Statistics, Ministry of Food, Agriculture, Community
Development and Co-operation; and also from sample
surveys in IADP districts;-quoted from Malone, Carl C.,
and Johrson, 5.E., op cit., p. 31.

THE DROUGHT AND AFTER :

India suffered two successive droughts in 1965 and 1966,
Large quantities of foodgrains had to be inported. Added to this,
the Indian rupee was devalued in January 1966 by 50 percent, and

the industrial recession started some months later. It shook
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the government's and people's faith in the certainty of largely
uninterrupted planned development.l9 Raipur IADP district was the
worst hit, with only one third of the rice crop harvested in

1965 and only two thirds of the crop in 1966. Consequently,
economic policy became much more farm production oriented, with
emphasis on favorable prices for producers and large increases
in . the supply of fertilizer and other inputs.20 Irrigation was
expanded, especially from tubewells where ground water was
available,

The new high yielding varieties were introduced during the
drought, and got an enthusiastic reception. Three varieties of
rice and two varieties of Mexican wheat were imported. Main
emphasis was on rice and wheat but hybrid varieties of mai:ze,
sorghum and millet were also included, New technical 'packages'
suitable for new high yielding varieties were developed and were
implemented through a program called High Yielding Varieties
Program (HYVP). Selected irrigated areas were chosen in HYVP and
the list included 30 rice and 53 wheat districts.

The Mexican varieties of wheat proved to be dependable and
soon became popular. The rice varieties, some of which were
imported from the International Rice Research Institute in Manila,
had some trouble in the initial stages and took a while for their
adoption by the farmers. The adoption of high yielding varieties

in the IADP districts was better than in the non-IADP ones.

19Eastern Economist, The Greecn Revolution, Annual Number,
New Delhi, Dec,.27, 19688, p. 1147.

20Malone, Carl C., and Johnson, S.E., op cit., p. 32.
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In the winter of 1968-'69%, the Expert Committee on
Assessment and Evaluation made a thorough study of the IADP
experience. In its extensive report, the committee said,the
program in general has lived up to its promise in the setting
in which it operated. It has shown that whefe effectively
organized and where improved technology was available, it has
been able to move agricultural production forward more rapidly
than did earlier approaches and to reach a wider range of
farmers, large, medium, and small., Most important of all, it
has demonstrated a significant new approach for modernizing
the Nation's agriculture™.21

In the next chapter, the effect of the success of the high
yielding varieties on the country's agriculture in general and
on the economic, sociél and political conditions in particular,

has been analyzed.

21Malone, Carl C., and Johnson, S.E., op'cit., p. 35,
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THE ANALYSIS

For India, IADP was an ambitious program intended to brezk
the slow pace in the increase in food production. The goals set
by the program were quite bold but the efforts were quite
moderate. When consideration is given to the conditions under
which the IADP was started, the growth could be considered
satisfactory.

SPECTACULAR GROWT.I

The India News of ithe Embassy of India, Washington,D.C., in
its issue of October 15, 197i, recported that Ludkhiana, an IADP
district of Punjab, has produced 6,600 pounds of wheat per
hectare. Such news are Very enccuraging for the entire country.

Table 3 shows the increase in the area under high yielding
varieties of rice and wheat from 1965/66 to 1969/70,

Table 3.-High yieldinz varieties of Rice and Wheat -
Acres planted.

YE AR . RICE : WHEAT
Acres Acres
1965-66 17,650 7,400
1966-67 2,195,000 1,270,000
1967-68 4,408,000 7,270,000
1968-602 6,625,000 11,844,000
1969-70 10,800,000 15,100,000

Source: U.S.Department of Agriculture, Foreign Economic Development
Service, Imports and Plantings of High Yielding Varieties
of Wheat and Rice in the Less Developed Nations,

January 1371, pp. 35-36.




