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HYPOTHESESFOREWORD:ON LAUNCHING THE STUDIES AND MOTIVATING 

Lounching the Studies 

Tirt' 't1idv describt.d ir, the following chapters i, one of 

a series aimed at enlarging understanding of tire factors 

impingingI on the adoption of nevi maize and wheat 

technololy Butter understanding ot the elements shaping 

hu di futici of new cereals technology can hull govern-

ieits lri(l development assistance agencies to Increase 

farme:r inreome, hence the interest in the topic. Interest 

increased as controversy about effects of introducing new 

technologies attracted widespread attention to the theme. 

CiMMYT, with its mandate defining its role in the 

development and diffusion of maize and wheat technology, 

(quickly assumed a participant's role in the discussions. The 

cncern and the interest emanating from the critical rm-

portance of the theme stimulated CIMMYT to look for a 

nrodus operandi through which patterns of adoption and 

the forces shaping those patternus could be identitied. 

Better understanding of these tel~licri)hips WOolId influence 

CIMMYT efforts to develop new tewhriolorty, the crientation 

of its training program, and the approach taken in counsel-

Inl governments about national p-ograms. 

In order to better comprehend whet iii renees farmer 

ies rrIse to new technology, ClMMYT set ivit to facilitate 

the eearch on which this and thte otfii studies of the 

ser," are based. We decided to earnin, eight cases in 

whicrl maize or wheat technology had been introduced to 

farmers. In identifying programs lot study, we limited 

consideralton to those in which the technology had been 

available to farmers for no less than five years and in 

which no less than 100,000 hectares of land might have 

been affected. Eight programs were selected for study. For 

maize the focus was on Colombia, El Salvador, Kenya west 

of Rift Valley, and Mexico's Plan Puebla. For wheat, 

programs in India, Iran, Tunisia and Turkey were consider 

ed. ClMMYT's maize and wheat staff participated in the 

selection of these programs. With tha ir knowledge of 

programs around the worid it was possible to choose a 

varied set of experiences--e.g. programs with and without 

ir ination, with and without effective price guarantees, 

with massive Fttension effort and with virtually none. 

To the extent possible, each of th, aJoption stidies was 

under the super VISiOn of an idigenoiIS ecunomist. In only 

one case was it necessary to tori to an upatriate and 

there we had the gond for tUo,: to eiliW or.t: with u 1u 

sealier 'with several I.IpIe Tea.years h it- Each 

of the collaborators sharud l IMMYT's concrein toiftdrter 

rups)ose to nw technilology. 

Buyond sharing this concoir, each c(,llafiorator h;al al 

interest in farm leve! research dont,i:s (,cu coo)eratiun 

with agricultural scientists. The impor tance of this intt.; est 

emerges from our conviction that agricultur Cu scientistswsliw 

are knowledgeable about a particular maiz,! ri ,';eit irea 

can contilbute substantivt':y to reseach i f i theor eals 

economy of that area. Their special k rilwirdqe aboit 'he 

intericsion between plants and their nirriiurit , ,i 

portant in irfentifyint agro-climatic zont:, ci;litncl perlods 

for the crop, and activities which aTc c~r t ri to efte:t(7,' 

cultivation, Many agriculturW1 scientis's pi,i d ,n p,,omni lt 

role in these studies; each wrraritSP l-J pftu!,' for h 

contribution. 

As the studies were completed it becime .; p, tt that 

much could be said for publishing thni !i 3 sttudard 

formt. With severai sterving as Ph.D. a, ssit,itons end 

others as less formal iesearch pieces, a cemm('i format 

could only be achievd thrcugh rewor,. th-., or,,irial 

rionographs. In every case but one, then. ClMMYT's 

publication is an abridgemernt of a loige; p,e. Thu 

Indian study, it~elf a review of the findings ol svew'i, off, r 

teseartch efforts, is heing published in its ent;ie iv with ino 

effort to recast it in the form of the others. 

In making the abridgement we have follkownid ('rt:irn 

norms. Mathematical proofs have been elimi,,ited, lititra

ture reviews have been included only where they 'late to 

points which are urique to a given stud', ard ih discussior 

of lith hypotheses motivating the studies hay,'been droppud. 

This last decision arises from iecogortion of tli, substantal 

commonality of these hvpothuse's among the studies. This 

surggested that, rather than presenting essentily the same 

discussion in the text o' each abridgement, the hypotheses 

could le treated once rn an abbreviated form for all studies. 

That treatment follows below. 



The Hypotheses 

While each of the studies examines a somewhat different 
set of circumstinces all depart from the F:;me general 
assumption about farmer behavior. The assumption is 
that farmers are incomu-seeking risk averters who are 
sensitive to the nuances nf tne enviionrent in which they 
farm and that th.-y are generally effective in their decision 
making. For th, six studies based on original survey data 
and to a more limited extent foi the study of Plan Puebla, 
th:i common point of departure leads to a great deal of 
similarity in the motivating hypotheses, 

Given a farmer oriented by the assunmptions described 
above, we might expect to see relationship between the 
ad(option of elements cf the .ew tech;ioloCy and: 1) char-
acteristics of the farnmer his age, edLication, family size, 
farming experience, rfffairn work, [rJ centage of land own-
ed; 2) characteristics of the farm -its agrocliniaic region, 
competition of industrial crops, relative importance of 
cereals, nearness to rarkets, farm size; 3) characteristics of 
government programs ai:cess to credit, access to infoma-
lion (through extension agent visits or visits to deronstra-
lion plots). 

Some of the relationships between these variables and 
the adoption of elements of the new technologh are more 
i.rguable, some less. Least arguable are hypotheses relating 
aooption to edur.ation, farming experiences, percentage of 
land owned, more favored climatic regions, relative import-
ance of cereals, nearness to maikets, farm size, access to 
ciedit, and access to information. Wth other things equal 
and accepting our assumptions that farmers are income-
seeking, risk-aveting, sensitive, aiid effective maximizers, 

'ually no one would artie that any one of these relation-
•irps should he negative, 

Somewhat more ar.uahl is the relation of age and family 
size to adoption. Even here it is likely that only a fcw 
would argue th~it these relationships might be positive, 

Most arguable are thu relationships linking adoption to 
off-fanm work and competition of industrial crops. With 
respect to the f)rmei, some hold that tie relationship is 
positive as more off tar m work implies more income, there
lore a greater caiacity to bear risk, hence a greater willing
ness to adopt new technologies. Others hold the converse, 
arguing that more o!f faim work implies less interest in the 
faim, hence less willingiiess 'o dut in the time and energy 
associated with taking on new technologies. So too for 
industrial commodities, where those who see the relation-
ship as positive vllude to greater experience with improved 
inputs and larger incomes while the contrary view rests on 
capital restrictio-is and th, high opportunity cost of labor. 

With knowledge of the relationships among these variables, 
researchers ant" poiicy ,,.akers can better develop and 
diffuse new technologies. Some of the variables considered, 
e.g. age and family size, are beyond the control of these 
decision makers. Nonetheless, by incorporating them in the 
analysis the effects of variables subject to their control are 
more clearly discerned. Knowledge of how these variables, 
e.g. agro-climatic zones and extension programs, relate to 
adoption can be of cr~tical importance in affecting the 
development and diffusion of new technology. 

With this rough sketch of the general argument, readers 
wanting more detail about the derivation of the hypothe
sized relationships can turn to the relevant original piece 
from which this series of abridgements was drawn. In 
all cases the studies feature the effects of agro-climatic 
region and farm size on adoption of elements of new 
technology. This emphasis is related to the earlier contro
versy about the effects of new technology where these two 
factors played prominent roles. 

Before moving into the abridgement, some attention to 
the phrase "elements of the new technology" is warranted. 
Much has been made of the concept of a package of practi
ces in the introduction of new technology. We've chosen 
to look at this a bit differently, taking the view that the 
differences in risk, expected income, and cost of each 
element of tire technology are large enough to outweigh 
the effects of the interaction among these elements. That 
is to say, perceptive and prudent decision makers might 
well choose to take up only a part of the package rather 
than the entire package. For the programs studies, the 
two dominant elements in the package are improved seed
 
and fertilizer. These two were analyzed as dependent var
iables for each of the studies. Of lesser importance are 
such elements as seed treatment, date of planting, method 
of planting, use of herbicides, use of pe.cdcides, planting 
density, and seed bed preparation. Nevertheless, where 
one of these was recommended and where data are adequate, 
these are also treated as dependent variables. 

What follows 

The following is a review and summary of data and 
literature related to the adoption of new wheat technology 
in India. Initiated in 1973 the study was finished in 
1974. Unlike the remaining publications in this series, 
it appears unabridged, as it was written. 

Donald Winkelmann 
El Batf 



PREFACE
 

A vast literature, most of which is of high analytical 
quality, has come into existence on the "second generation" 
problems of the High Yielding Varieties (HYV) Programme. 
The problems of employment and income distribution, in 
particular, have received careful attention. In comparison 
the problems connected with the introduction of the new 

programme and prospect of its further spread have received 
scant attention, particularly bv ir economists. These 

ate no less important aspects. Therefore, when Dr. 
Winkelmann of the CIMMYT wrote to me asking whether 
I would undertake a survey of the discussion on these 
aspects of the HYv programme in India, I readily agreed. 
This document is the outcome. At this stage I have done 
nothing more than piecin(g together the findings of various 
researchers on the pace and prospects of expansion of the 
HYV programme in wheat in the first quinquannium or so 
of its introduction. 

This study was undertaken when I was working as 
Member, Agricultural Prices Commission. I am thankful 
to Dr. Dharm Narayan, Chairman, Agricultural Prices 
Commission for giving me permission to undertake this 
work, and more so for the discussions I had with him or 

this and related topics. I have benefited from his insights 
in India's agricultural problems. I have also received 

valuable comments from several friends. Iwish to record 

in particular my thanks to Dr. D.S. Tyaqi of the Agricultural 
Prices Commission and Shri M.D. Desai arid Shri S L 
Bapna of the Agro-Economic Research Centre, Vallabh 
Vidyanagar, Mr. R.R. Umesh acted as my esearch assistant 
for this project. Shri S. Banahopadhaya and Shri G.A. 
Pillai assisted me at the stage of revision of my (rft All 
these were of considerable help. I hvt ,-cueid very useful 

comments from Dr. Winkelmann and through him fi ur 

Dr. Glenn Anderson of CIMMYT 
The first six years of the HYV programm( -or wheat 

(1966-67 to 1971-72) were unique in se eral respects. l:r 
the fhist time, a concerted effort was made to raise tht. 

production of an important cereal in a rlNeasurablh! wIy 
The lessons drawn from this experience has relevance lim 
this country as well as other devuloping courntries which are 
seeking to raise the level of agricultural production with tlre 
large scale introduction of the High Yielding Varietius 
programme. 

Vijay Shankar Vyas 

Inoian InstitUte of Management 
Ahmedabad 





I. GENESIS AND PROGRESS OF THE HIGH-YIELDING VARIETIES PROGRAMME IN WHEAl 

Introduction percent per annum in wheat production, from 1964-65 to 

1971-72 , the rate of growth in rice 1)i[oduct ion, during 

The remarkable increase in wheat production in India the same period, was 3.63 per cent and that in the total 
since nid-sixties rrerits a clojse look. An explanation of cereals was 5.46 per rent (see table 1.2) This hs result-d 

=the phenomenon o major breakthrough in wheat produc- in growing dependence of the nation 'in wheat for o!s loud 

tion, which sharply contras's with relative stagnation in supplies. Wheat consituted about 16 pei cent of cereals 

production of other cereals, is likely to or'vide valuable produced in 1964-65; its share incwlawrd to 28.3 ipei cent 

iessons for future agricultural development. In this report in 1971-72. In terms of ma;ketable suIplus' and in 

an attempt has been made to underline the factors which terms of its share in the total pIocuiernent fri public 

have made this breakthrough possible and highlight the distribution 7 its significance is all he nrore great,-. The 

problems and issues which are yet to be tackled, phenomenal increase in wheat production has also mneant 

The report is divided in three parts. Part one briefly progressively less depondence on the ririlic:ts of cereals fo. 

traces the history -)f efforts to increase agricultural pro- managing the country's food economy. i inipoits of 

duction in India during the first three plan periods (1951- cereals which has reached a, all time ulh figure ,)f 10.4 

65), suggests reasons for the acceptance (in ntid-sixties) of nllion tonnes in 1966, came down to 2.1 miillon tofnnes in 

the strategy of agr cultural development revolving round 1971. Therefore, an Understanding of the i;csoi' which 

high-yielding varieties of seeds and describes the administra- have influenced toe rate of growth ii v.hi,rar outout ile of 

tive and other meas'Jres to facilitate geographical spread of vital importance to this counti. yls d e 'i,ornlfy 

the new varieties. Part two, which is the core of the The lessons that one would heab , il av fr rIdia's 
report, discusses tie factors responsible tot the iapid performance in the initial phasinf of t HYV r,oot ulne ill 

spread of the new varieties as well as their actual perfoirman- wheat will be more than of local impol ance. With stagyia 

ce with the help of a set of micro level studies. Part thr tion in the suppi's of iice atil milet in iecent ye. ,, the 

highlights some o' the unresolved problems and the dependence of the woild economics, paiticularl', of tho 

prospects foi" the future growth. The implication of this food-deficit counlries, on wheat is pr nullI, vely iicresmlq. 

"wheat revolution" in terms of income distribution ar'j In the short fun, at least, thi'e is no esutiwc from Iciasillfl 

emplo', ment generation have not been discussed in this the supplies of wheat, whenever it is loIhl This mali,'s 

review. This is mainly because the latter issues, often India's experience in this iegaid all the nirmt rlev,,i 

described as "second generation problems", have been 

widely commented upon. I On the other hand, the first 
gen(e:ation problems, i.e., problems connected with the Development Strategies in the First Three Plans 

extension of new varieties and measures to exploit their 
not been subjected to Year 1966-67 marks a water-shed in the agriculturalpotentialities to the maximum, have 

detailed scrutiny and examination, planning in India. This was the yeat when a large scale 

release of new varieties of wheat ushered in ein era of New 

Wheat Revolution in India Technology in Indian agriculture." However, the planners in 

this country were not writing on a clean slate, From the 

Judged by any standard, India's performance in wheat beginning of the planning era (in 1951), and in fact even 

production during recent years, particularly since 1966- earlier than that, one can identify certin commonr tlnents 

in the strategy of agricultural development. Princioaf among67,2 whren high-yielding varieties (HYV) were introduced 

for the first time for commercial production, has been these are (a) extension of irrigation, (b) pop:.rfarisation of 

remarkable. 3 In the course of six years (from 1966-67 plant witrients, particularly inorganic fertilisers, (c) research 

to 1971-72) wheat production has increased from 11.4 on different varieties and crops, (d) Introductior, ot land 

million tonnes to 26.4 million tonnes, or has more than reforms, and (e) provision of institutional support to 

doubled. No other major wheat producing country in the agriculture, especially in the fie;ds of credit and market 

world has surpassed this rate of increase in the production ing. Over the period of time arid in different areas these 

of the cereals. 4 (See Table 1.1). This has enabled India to programmes have worked with varying degree of success. 

increase its share in the world's wheat production from less Experience has shown that even with the traditional 

than 4 percent in 1965-66 to nearly 8 per cent in 1971-72. varieties, irrigation provides a sizeable increase in yields. 

Increase ir, wheat production provides a sharp contrast Indian planners attribute 20 to 30 per cent increase in 

of other major cereals during this yield in different cereals in response o irrigation 1321to the performance 
period. Thus, as against the annual growth rate ot 14.27 The emphasis on irrigation ;n India's plai ining is evident from 



Table 1.1.Compound growth rate of wheat production in 
selected countries of the world, 

Compound growth rite (percentage 
Countries 191.62 to For 164-65 tO 

India 
Pakistan 

....... . ....8.78 
6.56 

.. . . ..14.27 
8.62 

. 

Argentina 1.69 -0.61 
CanadaAustralia 
A.S.A. 

0.39
0.31 
4.44 

-6.18
3.24 
2.14 

France 3.53 3.19 
U.S.S.R. 4.10 3.28 
Mexico
China 3.494.90 2.263.33 
World 3.74 3.05 

Source: Data usid from Production Yearbook 1964 ano 1969, 
FAD, Rome, for the years between 1961 and 1968. For later 
years Fertilizer Statistics 1972-73 and 1973-74, Fertilizer Asso-
ciation of India, New Delhi. 

Table 1.2. Compound growth rates of area, production 
and yield of the cereals. 

Percer ta~es-
Crop Period ro-dLction ~ra 


-. - ---- ---Rice 1949-50 to 1971-72 1.15 2.88 1.71 
1964-G5 to 1971-72 1.00 3.53 2.91 

Wheat 1949-50 to 1971-72 2.65 5.40 2.72 
1964-65 to 1971-72 6.36 14.27 7.32 

Jowar 1949-50 to 1971-72 0.54 1.48 0.93 
1964-65 to 1971-72 -0.59 -1.32 .0.75 

Balia 1949-&0 to 1971.72 1.04 3.14 2.03 
1964-65 to 1971-72 0.42 6.34 5.88 

Maize 1949.50 to 1971.72 2.81 3.74 0.91 
1964.65 to 1971-12 3.50 3.85 0.35 

Total 1949.50 to 1971 72 1.15 3.08 1.81 
Ce eals 1964-65 i 1971./2 1.43 5.46 4.62 

Source 1. For th.: period ron 1949-50 to 1971-72 growth rates 
are taken from diaft fifth live year plan Vol. It,Governmeiit oi 
india. Planning Commission. 2. For the period from 1964-65 to 
1971-72, growth rates are calculated by fitting the equation 

a_. y dirnotes produhction antd tb time. Thus the grow-ed * ht when 
th rates "r"are calculated L, r -_eb --1. Data used from Estimates 
o Area and production rf principal crops in India 1972-73, Director-
ate of Economics and Statistics, Ministry of Agriculture, Govt. of In
dia, 1974. 

Table 1.3. Import as percentage of foodgrains production
insuccessive plan periods. 

('000 tonnes) 

Production of Imports 
Foodgrains (Average Imports as 
(Average for for Five "'o, of Pro-
five years) years) duction 

First Plan 
(1951-56) 63,181 2,464 3.90 

Second Plan

(1956-61) 73,999 3,464 4.68 

"lhird Plan 
(1961.66 1 81,040 5,084 6.27 

Source Various issues of Food Statistics, published by the 
Directora-:e of Economics & Statistics, Ministry of Food and 
Agriculture, Government of India. 

the amount allocated tor the development of water re
sources in different plans; the expenditure on irrigation 
(including flood control) was Rs 4340 million during the 
first plan, Rs 4300 million during the secc-nd plan and 
Rs 6640 million during the third plan. It accounted for 22.0, 
9.0 and 8.0 per cent of the total plan outlay in the first, 
second and third Five-Year Plans respectively. Over and 
above the extension of irrigation through public invest
ment, private efforst in this direction have also been 
considerable. All these efforts are reflected ;n the ex
pansion of area under irrigation over the period 1951 to 
1935. The net irrigated .,rea increased from approximately 
21 million hectares to nearly 27 million hectares during 
-this p. riod. 

The expansion in the fertilizer use in India has been 

even more remarkable. The per hectare use of N and P 
which was respectively 0.42 kg. and 0.03 kg. in 1952-53 
increased to 3.53 kg. of N and 0.85 kg of P. The use of K 
which was virtually non-existent in the earlier years, 
amounted to 0.50 kg. per hectare in 1965-66. In other 
words, application of N rose by more than eight times and 
that of P by twenty-eight times. It must be noted, though, 
that even while the consumption of N and P increased 

dramatically it was still well below the recommended 
levels. 

Apart fri)m strengthening the input base of agriculture, 
a series of land reform legislation have been enacted in the 

country since Independence with the objective of ensuring
social justice and providing incentives to the actual tillers 
of the soil. While the focus of these reforms in the first few 

years was on the abolition of funitionless intermediaries, 
e.g. Zamindars and Jaqirdars, the later period legislations 
were aimed at regularising, and subsequently eliminating 
tenancy in land. During the 1960's, a number of laws 

were enacted to impose and ceiling on land which a 
cultivator could owti or operate. These laws were imple
mented with varying degrees of effectiveness. Their total 

outcome probably falls short of the expectations, yet in 
several parts of the country they helped in achieving the 
convergence of ownership and operation of land and 

probably eradicated some of the more exploitative arrange

ments in the cultivation of land 148,. 
The most important institutional support provided to 

the agriculturists since 1952-5,3 was a net-work of the 
National Extension Service (NES) and the CommunityDevelopment (DC) Blocks. These agencies covered practical

ly the whole country by 1960-61. The major objective of 

the NES and CD schemes was to raise the level of rural life 
through community efforts. On the production side the 

movement strove to make farmers aware of new opportuni
ties in the field of scientific agriculture and also to arrange 

for supply of modern inputs and supporting services. The 
NES established a creditable record in the extension of 
fertilizer use and improved seeds in the country-side. [34j 

Among the other notable institutional support, mention 
may be made of the extension of institutionalised credit, 
regulated marketing and the expansion of the cooperative 

2 



sector in the processing of agriculture produce. 
While these are the continuing aspects of production 

policy, a marked change was introduced in the early 
sixties (in 1961) by the initiation of Intensive Agricultural 
District Programme (IADP). Under this programme inten-
sive efforts were made under the direction of the Union 
Ministry of Food and Agriculture to introduce a package of 
improved practices in areas of assured rainfall and irriga-
ton. 1261 Some of these areas were In the vanguard of the 
high-yielding varieties progremme, wien it was introduced 
in 1966-67. 

The Overall Impact 

In spite of a generally favou'able impact of these measu-
res, the desired results could not be obtained mainly due to 
their faulty implementation as well as certain gaps in the 
policies. The major gaps in tie field of policy till mid-
sixties were an absence of a cohE rent price 3olicy as well as 
a research and development policy. The poice policy was 
based mostly on -he immediate considerations and was 
exptessed in terms of ad-hoc measures for regulation and 
fixation of prices. The research policy lacked a focus and 
failed to create an integrated research system which is to 
necessary for a country of the size and diversities of India. 
Other not-so-desirable features on the policy plane were 
Ick of clarity ;n defining actual goals, in waivering between 
the extensive or the intensive approach to the develop 
mental tasks and, pre-occupation with some less important 
issues, e :., the controversy on the unit of the cooperative 
organization for supply of inputs and credit. Thus, the 
efforts though massive, and mostly in right directions, 
lacked sharp focus and in the absence of a set of consistent 
policy instruments devised to achieve the givel objectives, 
were not as effective as they could have been. 114j 

Progress in the Pre-HYV Period 

In spite of several handicaps, impact of these measures 

on raising the level of agricultural production was not 
inconsiderable. In fact, from 1952-53 to 1964-65, the 
annual compound rate of growth in agricultural production 
was 3.01 per cent, that in the cereals was 2.74 per cent 
and among the major cereals the growth in rice production 
was 3.18 per cent, in wheat 3.30 per cent and in jowar 1.96 
per cent. It was mainly because of the rapid increase in the 
demand for foodgreins that the increased production was 

found inadequate and imports of foodgrains started mount-
ing up, setting at naught one of the principal goals of 
agricultural policy, i.e., meeting country's requirement
of fd from domestic 

oograins production. 
Attainment of self-sufficiency in foodgrains has been one 

of the major goals of India's agricultural policy since inde

pendence.9 This was because given a normal crop the 
deficit to be covered by the country even in the earlier 

period was margina!. 1471 With the low foodgrains yields 
then obtaining it was always thought possible to cover thi, 

gap between availabil-ty and requirement by iaising the 
yield levels. The foreign exchange constraint on the 
economy ruled out the possibility of marking availah 
adequate quantities of foodgrains by imports In Licces 
siva plans-in fact, even befcite tWe plannnq star'd, . 
1949, when "Grow-More-Food" campaign ..,;slaunchted t' 
goal of self-sufficiency in food was mentioned ;s 00 of tII 
important goals of India's developm-ntal ethits. How 
ever, with a rapidil, increasing population, q iwml at the 
rate of 2.2 to 2.4 per cent per annum aid a hlgh ir(come 
elasticity of demand for food (0.5 to 0.6), atturrpts to 

bridge the gap between the requirement and availability of 
foodgrains were riot successful. If the imports of foodgtaiis 
is taker. as an indicato- of the short-fall in the availability 
from the domestic sources, the performance till the end of 
the Third-Five-Year Plan (65-66) was in 'to way Iea ;uring 
(see Table 1.3). 

Along with the need for raising the levels of anricuitural 
production the other essential requirement was to rrinimizc 
yLar to year fluctuations in agricultural production. Due 
to the continental size and climate of the country, awd 
dependence of large parts oh the naIuial rainfall for supply 
of water for cultivation purposes, production of crops 
fluctuates year to year, mainly due I the vagaies of the 
monsoon. Provision of irrigation had damprned such 
fluctuations to an extent. However, the year to year 
variations in output of different crops. -; reflected hy the 
coefficient of variation, showed that the probhurr was 
quite serious (See Table 1.4). 

The weakness of the a, icultural piodut tion base hr 
came glaring during the drought yeais of 196566 and 
1966-67. Production of major cereals m on., sirrtlit year, 
1965-66, dr,)pped by 18.9 per cent, i.e., from 76,939 
thousand tonnes (in 1964-65) to 62,403 thousand tonnes. 
In its coverage and intensity thi.; droAght was one of the 
most serious ones in the recent history. But it also created 
asense of urgency in improving the production pe rformance 
of Indian agriculture. 

Table 1.4. Co-efficient of variation (in percentage )in 
the output of major crops, from 1951-52 to 1964-65. 

Co-efficient of vaiiarcwBefore eliminating Alttr ehirnia-
Year the trend ring the trend 

Rice 15.75 607 
Jowar 
Baira 

12.99 
15.54 

9.67 
13.02 

Wheat 17.70 8.93 
Pulses
Cotton 

10.35
10.97 

9.73
9.86 

Sugarcane 2243 10 17 

Based on Indices of Production-Revis~d Series, oublished by the 
Directorate of Economics and Statistics, Ministry of Food and 
Agriculture, Government of India, New relhi.. 
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High-Yielding Varieties Programme 

The new slir, ,rqyof agricultural development adopted 
since 1966-6i ievolve ;rnund the high-yielding varieties of 
seeds. Th, Indian I)int breeders were working for more 
than a decade to evolve suitable wheat varieties which would 
be both high-yieldinl and rust resistent. In 1962 while 
coopeatiog with Internationral Spring Wheat Nursery, Dr. 
M.S. Swaminathan and Dr. M.V. Rao obseived the hiqh 
yi.lding potential of certain mexican wheat varieties entered 
in the International Sprng Wheat Rust Nursery at New 
Delhi. Further consultations with Dr. Norman Borlaug
confirmed that these lines can be the "possible tools for 
hieaking the yield barrier." 

With the assistance of the Rockefe!ler Foundation, a 
largte number of semi-finished lines and four recently releas-
#A Mexican vatetres (Lerma Rojo 64, Sonora 64, Sonora 
63. and Mayio 54) were introduced into India. These 
rlwaIf Mexican varieties in aud tion to their high yield 
potential wete phtoinsrnsitive, had synchronized :':'er-
ing, early matutity (as compared with deshi varieties) and 
made better use of solar radiation (greater gain per day)
than the existingdes' types. Fortunately the wide adapta-
tion of these %:')rietiesmade their large scale introduction 
possible without a substantial timelag for adapting them to 
Indian conditions. 

On the reseaich side, coordination of research involving 
the "organized cooperatirrn" of all centres dealing in wheat 
research had heorun i.i 1961. in 1964 at the annual meeting 
of the All India Coordinated Wheat Improvement Pro-
gramme, the testing pinqroanime was reorganized and pre-
liminary agronomic trials in addition tn widespread yield 
trials were placed throughout the five wheat regions of 
India. The results of these trials, encouraged the govern-
ment of India to import '.50 tons of Sonora 64 and 
Lerma Rojo 64 in 1965. In the following season wide-
spread agronomic hals were conducted which led to the 
development of a sound package of practices for growing 
the new varieties. It was found that among the four 
Mexican varieties, Lerma Rojo 64 showed the widest 
idaptability and a fur the import of approximately 18,000 
tons of seed was made in the summer of 1966. This 
together with the increase made irom the previously 

impo-ted material provided seed for some 292,000 hecta-

res in the very first year of launching of the programme. 


There are some distictive features of these varieties 

which made their acceptance at a rapid rate possible. The 

foremost rmirig these b, ing high profitability due to high 


ields which, in turn, were due to remarkable response to
lhemodern inputs, like fertilizers. First in the experimental 
trials and later in the faimers' fields, it was shown that per
ieciareyield form the new varieties was substantially nigher 
than that in the' case of old varieties. The improved tall 
varieties such as C-306, produced maximum yields of 
about 3500 kgs. per hectare, but beyond that point they 
showed no further increase in yield with higher rates of 
fertilization, mainly because of lodging. Sonora-64 and 

Lerma Rojo-64, on the other hand, showed progressively 
higher yields with increasing rates of fertilizer application
upto 130 kgs. of nitrogen per hectare with the compli
ment of other production factors such as adequate irriga
tion and improved cultural practices. [4j 

Under favourable conditions the new varieties made it 
po sib!e to increase yields by twC 3nd a half times that 
obtained with the best lozat varieties. The dwarfness 
of the size made this possible es they could absorb more 
nutrients without lodging. This characteristic also made 
the: , more resistant to some of the natural calamities, 
such as strong winds. 

Secondly, the plants were also found to be more rust 
and other pest re;istent compared to thL traditional 
varieties. The new varieties had greater resistance to ellthe 
three comm.-n fornis of rusts, i.e., stem rust, leaf rust and 
stripe or ye-low rust. Thirdly, the maturity peiiod of 
these varieties being shorter, they enabled a more flexible 
cropping pattern than was the case with the original 
varieties. Double or multiple cropping with early maturing
spring wheat was now within the realm of possibility. 
Finally, as the new stratecly was aseed based strategy it was 
assumed to be size-neutral and, therefore, in a country 
where small farms dominate it was considered eminently 
suitable for large scale appl cation. 

It was also to the advantage of the country that a 
major breakthrough in agricultural production was heralded 
by wheat. The wheat belt is more or less a continuous area 
with a large degree ol ecologicw and agro-climatic uniform. 
ity, unlike rice oi millet zones which are inteispersed all 
over the country. This made the adaptive research in 
wheat relatively simpler. The wheat growing areas are also 
comparatively more developed in terms of infra-strdcture, 
particularly irrigation, and are -cnn:mirally more advanced 
than tie rice or the millet growing tracts. In most of the 
areas wheat, even though it is a principal crop, is preceded 
by a Kharif (autumn) crop, which makes it possible for the 
growers to depend on funds obtained from sale of the 
first crop. This enhances their capacity to innovate and to 
take risk.
 

On other considerations also, such as assured market,
 
favourable prices, absen.ze of serious pests and possibility of 
decentralised water management, wheat can be considered a 
"low-risk" crop. This is in contrast to rice and milled 
which are all "high-risk" crops since they are exposed to 
many serious pest problems, marketing difficulties due to 
marked consumer preferences, and to either shortage or 
excess of water, depending on the behaviour of monsoon! 0 
118i 

The research efforts in adapting new varieties to Indian 
conditions were well planned and proved every effective. 
Following Borlaug's strategy in Mexico, the seed was 
multiplied simultaneously in different locations, in large
number of plots and in conditions approximating to actual 
farm conditions. In 1965-66, a National Demonstration 
Programme was launched. Under this programme research 
personnel at various stations were asked to go out to tti 
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farmers' fields and arrange demonstrations of the new 
vaiieties with the rtcommended practices. Thus, scientists 
:ame in close contact with the farmers and gained bettei 

undeistanding of their problems. They (the scientists) 

pioved to the extension personnel, as much as to the 
cul tivator.:, the value of the new technology. The program-
me was continued n the following year. I n the subsequent 
year the extension services took over the programme. 

The substantial import of seeds, in the initial years, 
once thair suitabir-ty to Indian Environment was proved, 
saved the time wh ch would have been otherwise spent in 
seed multipiication for commercial application. This stra-
tegy enabled sowing of the new varieties on more than 

292,000 hectares ir the very first year of their .alease. 

Research scientists in India constantly worked to adaot 

the new varicties by exploiting their high yield character-

istics, their rust re;istant qualities and their suitability for 

,iverse ecological environments. These varieties were 

subjected to exhauslive physiological, pathological, chemical 

dnd agronomic tests. The new anronomic practices to 

achieve maximum results were standardized. The scientists 

weie also alive to the problem of evolving varieties suitable 
to Indian conditions. In addition to Lerma Rojo and 

Sonora-64 two pu-ely Mexican varieties, four selections 
from these varieties, viz., Kalyansona, Sonalika, Safed 

Lerma and Chhoti Lerma were approved by the Central 
Variety Release Comittee in 1965-66. 

The specific problems which these varieties were likely 

to face in India were promptly looked into. The most 
important among these being the consumer resistance to 
small grain and red colour of the "Mexican" wheat as shown 
by the price differential between Mexican and deshi varieties, 

To meet consumer preference Indian breeders at the 
Indian Agricultural Research Institute (I.A.R.I.) developed 

"Sharbati Sonora" by irradiating the original Mexican 
"Sonora-64" with Gamma rays. The resultant mutant was 

bold and amber in colour, and was acceptable to the 

consumers. 1181 Currently, experiments are being carried 

out to evolve protein-rich varieties to meet the severe 

protein deficiency in the country. A high tradition of 

research in wheat breeding and a far-sighted scientific 

leadership provided the necessary technical base for exploit-

ing inherent qualities of new varieties to the nation's 

advantage, 

It was not only the inhereilt superiority of the dwarf 

Mexican varieties and far-sighted research and develop-

ment policy pursued by the scientists in charge of wheat 

programmes, but also the ancillary measures taken by 

the Government which made it possible to extend these 

varieties over large areas in a relatively short-time. For the 

first time, there was a complete rapport between the 

policy makers, the scientists and the extension staff as for 

as the propagation of these varieties is concerned. The 

Government also created a complex of institutions to 

popularise the high-yielding varieties of wheat. Such 

institutional support included (a) provision of seeds through 

tl-e National Seeds Corporation, (b) strengthening of credit 

base by activising country's extensive cooperative structure, 
(c) developrent of orderly marketing through the Food 
Corporation ill India, (d) improvement of technical base by 
organising nearly thirty-five Coordinated Research Program

me in different commodities, and (e) establishment and 
strengthening of agricultural universities in different States. 

Afavourable climate for adoption of the new technology 
was orovided by declaring minimum support as woll as 
procurement prices on the recommendations of the newly 
established Agricultur-i Prices Commission. In cider to 
make the price policy effective the Food Corporation of 
India was set up in the public sector with the object:ve of 
attaining "commanding heights" in foodqrains t,;dce. Con

current evaluation and feedback was attempted by involv
ing the Programme Evaluation Organization of the Planning 

Commiscion and the Agro-Ecrnomic Research Centres of 

the Ministry of Food and Agriculture in the task of 

economic appraisal of the programme. The HYV program

me, thus, received unparalleled institutiona! support from 

its very start. 

Spread of High-Yielding Varieties 

Because of all the favourable features narrated above, 

by 1971-72, i.e., within six years of the launching of th' 

high-yielding varieties programme, nearly 7.5 million 
hectares were brought under these varieties. This account

ed for 39 per cent of the total area under wheat iii that 

year. 1 The contribution of the HYV programme during 

this period can be gauged by the far.t that if the earlier 
(pre-HYV period) trend in wheat production would have 

continued, the total production of wheat in 1971- 72 would 

nave amounted to nearly 16.1 million 101nes. The actual 
production in that year was 26.4 million ton es. TniG 

difference of nearly 10.3 million tonnes suggestS a rouCjh 

measure of the success of the programme durring the first 

six vears of its operation. 

Among the major wheat growing States in the country, 

Bihar, the Punjab and Haryana had already brought more 

than 60 per cent of the wheat area under new varieties by 

1971-72, while Rajasthan, with 34.1 per cent of the wheat 

area under HYV, and Uttar Pradesh with 36.4 per cent, 

were near the national average during that year. The only 

major wheat growing State trailing behind was Madhya 

Pradesh, which had hardly 8 percent of the wheat area 

under HYV. In another, rather minor, wheat growing 

State, Gujarat, the HYV area was around 12 per cent of the 

total wheat area. In both these areas a large proportion of 

wheat was grown on drylands. On the other hand, in the 

principally rice and millet growing States which among 

themselves accounted for nearly 13.7 per cent of the total 

area under wheat), the performance of HYV wheat was 

quite satisfactory-with over 40 per cent of their wheat 

area under high-yielding varieties. (See Tables 1.5, 1.6, and 

1.7). Any year to year analysis of these figures cannot be 

very exact because in the earlier period, i.e., till 1968-69, 

improved local varieties were also included in the high



Table 1.5 Area under high yielding varieties of wheat. 
1966-67 ____ 1967-68 1968-69Area 1969-70 1970-716-rea -- -'rea 1971-72Ar-earTotal under Percent- Total under Area AreaPerceit- Total tinder Percent- Total under Percent-Area HYV age Area HYV ag Area HYV age 

Total under Percent. Total under Percent-Area HYV ageState Area HYV('000 hectares) age Area HYV('000 hectares, age('000 hectares) ('000 hectires)Bihar ('000 hectares)809 25 3 1 ('000 hectares)1,054 182 173 1,095 301Gujarat 2 5 1.145461 1 0.2 437 38.2 1,316 886 67.3353 161 29 1 1.397 1,000503 167 332 1.6Haryana 433 17'738 13 0.9 846 101 3.9 577 101l 17.5 57511.9 895 259 68 11.8Himachal Pradesh 23.9 1.017 440 43.3 1,129269 1 3.4 311 11 630 55.8 1,172 740 63.*3 5 3i3 23Jammu & Kashmir 161 1 06 
7 3 330 61 18.5 302 109 36 1187 28 15.0 200 410 125 30.5Madhya Pradesh 2,130 26 18.0 210 40 19.016 0.8 2,661 15 1.7 184 57 31.0 225 813,056 81 2 7 36.0Maharashtra 3,176 150876 43 4.9 891 4.7 3,403 201 5.9 3.50914 1.6 873 280 8.063 7.2Mysore 865 152 17.6298 882 211 23.91 0.3 305 11 04 310 26 0.8 

1,009 263 26.1Punjab 327 36 1 11,615 59 3.7 305 471.804 639 1.5 347
Rajasthan 961 9 0.9 1,265 

354 2,066 1,012 485 2,162 1,418 65.6 2,299 1,499 65.2 
52 15.0 

126 10.0 2,320 1,6201.162 190 16.4 69.8Uttar Pradesh 4.394 363 8.3 4,970 1,587 31.9 5,239 
1,254 288 230 1,478 368 24.9 1,524 520 34.12,515 48.0 5,378 1,640' 30.5 5,907 1.938* 20.2 6,046 2200(200) (46) 36.4West Bengal 55 8 14.5 (8881 (17.9) (1,357) (25 9)79 28 35 4 150 62All India 12,838 541 4.2 14.998 

54 7 240 174 72.5 360 - 2,942 19.6 15,958 500 400 80.04,793 30.0 16,626 4,910 29.5 18,240 6,123 33.6 19,163 7,439 39.1'Excluding local improved varieties. (1 Anticipated coverage. Figures in the(
Source: 

) are based on estimatcs of area under HYV only i.e. excluding the area under local improved varieties.Directorate of Economics & Statistics, Ministry of Agriculture, Directorate of Extension, Ministry of Agriculture. 

Table 1.6. Percentage share of total area, area under HYV. and production of wheat by different status. 
1965-66 1966-67 1967-68 1968-69Area of Prod- 1969-70Area of Prod- 1970-71Area of Prd. 1971-72State Area of Prod-Area HYV uction Area Area of Prod- Area ofHYV uction Area HYV uction Area Prod- Area of Prod-HYV uction Area HYV uctionBihar 5.4 Area HYV uction Area HYV uction- 4.6 6.3 4.6 3.2 7.0 6.2 5.5Gujarat 4.1 6.9 6.3 6.8 6.9 8.9- 5.6 3.6 6.0 7.2 14.5 5.30.2 4.0 3.7 5.6 7 3 13.4 9.4Hnryana 4.2 3.2 3.5 3.35.4 - 8.7 5.7 2.4 9.3 5.6 3.4 

2.6 0.3 2.9 3.2 1.6 3.9 3.0 0.9 3.48.9 5.6 5.4MadhyaPradesh 19.1 8.2 6.1 9.0- 12.8 16.6 10.6 6.2 10.32.9 9.0 17.7 1.5 11.4 9.8 6.1 9.9 9.0Punjab 12.3 19.2 1.7 10.8 19.1 3.0 11.0- 18.4 12.6 186 3.3 10.910.9 21.9 12.1 21.7 20.3 18.3 3.7 11.6Rajasthan 7.7 -
13.1 21.1 24.2 13.0 28.9 24.07.6 7.5 1.7 7.7 8.4 4.3 12.6 24.5 21.6 21.1 21.6 21.18.0 7.3Uttar Pradesh 3.9 6.3 7.532.7 - 36.0 34.2 67.1 37.1 33.2 53.9 35.3 

5.9 6.3 6.1 6.0 8.2 8.0 6.9 7.2Others 32.7 52.5 32.6 32.4 33413.3 - 6.3 13.5 10.2 7.8 12.3 3.4 6.4 
31.4 324 31.6 32 3 31.5 29.4 28.5Total (All-India) 100.0 12.0 5.6 7.8 12.4 10.6- 100.0 100.0 7.8 11.7 8.2100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

8.0 13.7 14 2 9.8100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Source: Directorate of Econom;cs & Statistics, Ministry of Agriculture. 



Tabla 1.7. 

Stiate 

Bihar 
Gujarat 
Haryana 

Compound growth rates of wheat, 1964-65 to 1971-72. 

Area FL_jargon - Yue, 
1964-65 1971-72 1964.65 1971-72 1964-65 1971 72 Conipout1d_rowth dtf 
('000 heclares) ('000 tonnes) (kg/hec(tare) A ia Production Y1eid 

636.3 1,397.4 417.8 2,493 7 636 1 785 1263 28.88 1445 
444.1 574.5 415.9 897.4 937 1.562 2.2/ 10.50 R 13 
722.4 1,172.0 920.0 2,394.0 1,274 2,043 8.57 17.57 8.29 

Madhya Pradesh 3,157.9 3,509.0 1,980.9 3,045.4 627 863 4.66 1094 b fC
 
Punjab 1,563.0 2,320.0 2,360.0 5,598.0 1,510 2,413 7 11 17.09 9 32
 
Rajavhan 1,183.4 1.b24.4 ,3.1 i,-Q4.- 932 1.249 z).C4 11 84 b, 1
 
Uttar Pradesn 3,965.4 6,045.8 4,117.u 7,.4,,.J 1.Cbr 1,'249 u o 12.4b 4.4!)

All Irdia 13,422.1 19,162.5 12,257.0 26,177.4 :,13 1,382 b.38 14.271 762
 

Source: Directorate of Economics & Statistics, Ministry oi Agricultle. 

yielding varieties Iroup. From 1969-70 onwards the 
definition is more strict. This has particularly affected 

the reported figures of two wheat growing States, Uttar 
Pradesh and Guj-;r,-t. Similarly, there is some doubt on 

the accuracy of the figures of Bihar. 12 
Mainly berause of inclusion of the indigenous improved 

varieties. Uttar Predesh and Gujarat were in forefront of 

the IIYV movement till 1969-70 in the sense that the 
proportion of wheat area under the HYV in these States 
was higher than thE national average. The Punjab took the 
lead in the second year of the programme, in 1967-68, 

and had retained its leading p)sition till 1971-72, although 
in the last two years Bihar had reported slight ly higher 

proportion of area under the HYV than the Punjab. 
Haryana, the other majcr wheat producing State, came in 
the forefront in 1969-70, as it -anked third, after Bihar 
and the Punjab, in terms of proportion of the area under 

the HYV to total wheat area. It has retained the position 
since then. An irteresting feature observed in 1971-72 
was the highly satisfactory performance of principally 

non-wheat producing states, e.g. West Bngal. 

The limited experience of six years has shown that the 
principal wheat growing States of the Punjab, Haryana 
and Uttar Pradesh contributed the most to the expansion 

of the HYV areas in .he first three years. The early pioneers 

had two common characteristics, viz., there were major 
wheat producing Stltes, in terms of area under wheat; the 
yield ievels in these States were also already high, (See 

Table 1.7). In the later part of the period under review the 
eastern States like Bihar and West Bengal also joined the 

tank of this HYV leaders. So far the Central and Western 

parts-the latter after a short-lived spurt in HYV areas in 
Gujarat, which could as well be due to a generous 

definition of the HYV-have not shown much dynamism 
in this regard This fact underlines the contribution of 

limited areas in raising total wheat production at a 
significantly higher level. 

A district-wise analysis if area under high-yielding 
varieties of wheat further confirms the conclusions arrived 

at on the basis of State-wise information. Thus, ranked on 
the basis of area under high-yielding varieties of whe3t in 
1970-71. the latest year for which district-wise information 
is available, the first 20 districts accounted for 44 per 

cent of total area under the HYV in the country. These 
districts accounted for 22.1 per cent of aini under wheat in 

the country in 1964-65; in 1970-71 their shar' was 24.8 
per cent. Yield-wise, p-r hectare output ii; these disticts 

in 1964-65 was nearly one and a hlf lrm,s i1,,4.5 pei 

cent) of the national average. In 1970 7i they slihtly 

improved their position in this regard. -he fact thit a 

small but a dynamic core has supporrted tht' wheat 
revolution in this country is bernt- out by th,'se indica 
tors. H-,tever, a substantial numb,!r of these distri(t% 
(nine) had already reached, by 1970-7 1, the saturitior level 

of, say 60 per cent or of wheat ,)ritd the(Tiore undi 
HYV; six of them had 50 to 60 pei cent of wheat aria 

under the HYV. Only one of these 20 districts hi:d less 
than 35 per cent of wheat area under thet new i , tie,,. 

Of these 20 districts, as many a.,nine were h on the 
Punjab. Of the emaining, seven were huim Uttar Pradesh, 

three from Haryana and one was from Bihar. Concentra 
tion of large number of districts in piogiessive arid bt tlei 
endowed areas was a result of deliberate policy. The 
rapid expansion of area tinder HYV wheat in these 
districts was equally an outcome of detailed and coordirit

ed planning in which all agencies, the Central, the State 
and the District were assigned clear rules. It was also 

a part of th'. new strategy to take adequate steps for 

improvement of input supplies, extension and marketing. 
This can be well ili'jstrated by the way in which the 
HYVs were propagated in the Punjab. 

Planning and Coordination of HYV Programme in Punjabi " 

In late 1965, a conference on Intensive Agricultural 
programme, called by the Union Government, recommended 

the following noi ms for the selection of HYV areas. (1)The 
selected areas should, as far as pussib;e, be undei the 

:ADP or IDA district blocks where necessary )rganisation 

and facilities have already been built up. (2)The selected 
blocks must have about 80 per c-" ...cultivable area 
under irrigation, of which substdr. - jortion should be 

under minor irrigation,-as the latt;,r permits bettet control 
over water supply. (3) Other than i1ADP/IAA, districts may 
be selected provided they have sutstantial area under 
irrigation and are important wheat growing tracts. 
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Soon thereafter chief ministers of the States met, in 
April 1966, and took the follcwir major becisions, (1) 
Selection of districts, blocks and village where the HYV 
progranme will be launched during 1996.67 should be 
immediately finalised. Within the villages the selection of 
participants in the protgiamme should also be completed
early. (2) A calendar of operations indicating a break-up 
of important piogrammes into specific tasks and assign-
tnents of specific responsihihities and a time table for the 
programme of these tasks should be prepated for a state as 
a whole and for ndividual districts under HYV programme. 
(3) Every state goveronment should work out credit require-
ments for irnplementirng the HYV programme, village-wise 
and cultivator wise. (4) Propier arrangements should be 
made for the distributin of major inputs like fertilizers, 
pisticides ett. ul)to the village level. (5) The field extension 
aitency at drictt as well as block levels should bc strengthe-
ned onl a high pirorrty hasis. (6) Respective state govern-
mnrts should take immediate steps for producing the 
hulk of foundation and ct-itified seeds of HYVs of wheat 
arrl paddy iequi,;d by them. (7) The States should ensure 
lull coordination among the agricultue, community develop-
ment and coopeirative departments for implemeiting the 
HYV progr anmni. (8) The participants in the HYV program-
rir! be invited to loin mdenstration-cUtir aining camps. 

The Chiel Ministers also decided upon a target of 
iearly 250,000 tectares to be brought under HYV wheat 
programnie In 1966-67. However, a review of the arrange-
ments made to populaiise high yielding vatieties in different 
States by officiah, of the Government of India made them 
bold to increase the target to nearly 500,000 hectares. In 
order to fulfil 'whi t--j,, the estimated requirements of 
inputs, paitic,';arly impioved seeds, fertilisers and credit 
were worked out and arrangements for their procurement 
and distribution were lmalised. 

As regards HYV seeds, the National Seeds Corporation 
of India made intaileniernts to procure seeds from two 
principal sources Abolut 17.750 tonnes were to be import-
ed from Mexico, the rest were to be purchased frem the 
Registered Seed Growers among whom foundation seeds 
were distributed in th( previous year. Similarly, credit 
requirements wr,i calculated on the basis of a credit 
limit of Rs. 1!,0 per acre, as an indicative norm, and 
ai angements wie made through the cooperative structure 
to provide credit to the HYV growers. The state govern-
merits were left free to revise these norms in the light of 
their own needs. 

A significant role was assigned to the cooperatives in 
supply of input!. as well as credit. In order to streamline 
the cooperative structure in the HYV areas, a meeting of 
the Registr~rs of Cooperatives was called in April 1966 
and all the necessary details were worked out. 

Finally, when these decisions, taken at the Central level, 
were transmitted to the Punjab Government, the Punjab 
officials started translating these various requirements for 
their own State. They, however, made a departure in the 
sense that the target for the Punjab was fixed at nearly 

104,000 hectares instead of 83,000 hectares suggested by 
the Central Government. Input requirements were worked 
out on the basis of the revised target. The input require
ments were finalised after breaking up the targets among 
different districts and then among different blocks in the 
districts. Accordingly, agricultural department and the 
cooperative department of the state government worked 
out their requirement of seeds, fertilisers and credit. In the 
case of credit. however, the requirements weie calculated 
at 'he rate of Rs. 500 per acre. 

As the availability of inputs in the country was restricted, 
two principal bottlenecks being the availability of seeds and 
feitilisers, the state government was asked to lower their 
sights. It was found that with the supplies allocated for the 
Punjab by the Government of India, only 58 thousand 
iectares could be covered under HYV wheat. 

Once the position regarding input availability became 
clear and the targets were suitably revised, the Director of 
Agriculture of the State issued detaied instructions to all 
District Agricultural Officers emphasisiog the following 
points: (1) it was necessary to identify areas and cultiva
tors who would take up the programme; (b) lists of such 
farmers be prepared and submitted to Assistant Registrars 
of Cooperative by September 1966; (c) the following criteria 
be used for the selection of farmers; (i) availability of assured 
;rrigation, (ii) membership of cooperative credit societies, 
(iii) capacity to invest in modern inputs and undertake 
modern cultivation. 

The Director also dec;ded the distiictwise acreage to be 
brought undei HYV wheat and these were indicated to the 
respective District Olficers by August 1966. By about the 
same time, the Registrar of Cooperatives asked his district 
level officers to take appropriate steps to ensure adequate 
availability of inputs in the areas which were already 
selected for introduction of the HYV programme. 

At the field level, detailed arrangements were made to 
supply seed, fertiliseis and credit to the participant growers. 
Quantities of required seeds were procured through the 
National Seeds Corporation of India during September-
October 1966. It was distributed through the Department 
of Agriculture. The Department appointed Agricultural 
Inspectors it theBlock level to transact the whole business. 
The farmers were required to purchase the seeds from 
Blook level depots. For the fertilizers, the cooperatives 
were the main supplying agencies. It was expected that the 
village level cooperative societies will indent the require
ments of their members by the middle of October. These 
indents were to be consolidated by the District Cooperative 
Warehousing Societies which were the agents of the State 
Cooperative Marketing Federation. The State Cooperative 
Marketing Federation then intimated the Secretary, Agri
cultural Department requirements received from its various 
constituents. The Secretary asked the concerned fertilizer 
factory to send the supplies to the respective indentors, or to 
the District Warehousing Societies, which then distributed 
the fertilisers among the village cooperative societies on 
the basis of the quantities originally indented. 
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The credit supplies wele at ranged through the District 
Cooperative Banks. These wot e asked to ascertain from the 

village conperatives the number of participating farmers in 
the HYV programm ?and to as,iess the' cterit requirements. 
After consolidating their rc.qtlitements, the District Cooper-
alive Banks applied to the R, tr:rve Bank of India, through 
the Slate Cooper:ttive Ba:k, lor an appropriate credit 
limit. The ReservL Bank of India sanctiontd a sum of Rs. 
12.5 :Tilictr for advances fri wheat in Punjab in October 
1966. The credit was distributed part in cash and part in 
kind e.g., in form of feitilisers, accotding to an agreed 
formula, for m Id.Fond 

tilt! type of planningindicitesThe fortgoing ccount 

and coordination which prcceded Ilunching of the HYV 
ptogramme in onetof tie more ,uccossfiul State,. Although 
thete were several sir:.gs in tire actia(l. ImleinenlnIlttion of this 
pro(Iramme, by trod larl9e, the wotk was conducted as 

planned. A sound retiircn hasp and the tneticu!ously 

planned gIround work in the ariras which were wull 

endowed, and among the farmers who had thi necessary 
wherewithals, gave spectad(A!or results i the very beginning 
of the piogramme Ind etrsired its srbse(ILlent momentum. 

Notes 

I Fio :itr exitinleint unriary of tiri ihd,issslOrrs, si'i' To ls Bytes, 
Diaiectlitc of Green t-'RovOioi'n. So'rith Asi,i Review, Vol. 5, No 2 
jiunary 1972. 

? Thi vei wferrd o leralttii is lit aifirciultural Viar, JLily-JiInte. 

3 A SIT1i,1iliialrltrty if ne mei', l to , brought,,rir 25r in wvii into 
id,t arid friliiutuil to ''rid rove s Ii 1965. Horveriei, the 

comrmer:ili prOdir trot of ritr VaIilletit's itall i ii 1966 67 

4 1his ihio cirnipa !rs tfvuilrily v tli I lin' ito of (groiwth in 

whett prroductionr ii I'erico, rti.r'inj thi, hiv-drys of wheat revolni 
tion ini that country, iste Forlang, Whreat Brl'esinanlr ;rif its Irmipact on 
World Food SupprLy. Proceutl.rogs oif 3rd Ilturfrnitival Wheat 
eenetics Symrrposiut, I,,itlrb i1,1.1968. 

5. The rate orf growth i produCrtionr is calculated with 1964-65 as 
the base, rather than 1-667 whirr thir HYV progian roe in wheat 
was launched, because 1965-66 and 10663 G7 .',P.rre two drought 
years and any comnparisor with 1965.66 or 1966-67 as the base 
would exaggerate the rate of growtn il production Ii the subsequent 
yal.. 

6. Principally due to the concentration of this inr:tease Iii already
surplus areas, e.q. the Purilab, Haryana and Wistrpn part, of Uttan 
Praresh, the marketable surpls is I wl (i'ii f are 

prOdUCtu' is high, and oqi risinr 

1. The goverrinient of Inia urstimIj )L,,,'' i'i, r heif 
foodqraiiis to the veaker -.eciton of so, i, 0Pr O,,h J I'l 'o. 
"-price shop. ' The .' ,w' irriv'i (tart, .,I Itr,' .'ipl, . 

lower than the prevailrtiq marklr i I - -0.,' 0 I . lie 
tihvjirtns from th: Certiral Stoks whlr:i t' It,itt, r ti 
rIrports. but Ii rrie'rr Vrirs IviqressiMrrl olrr try III,ii. roeri 01 
,ino gr.n, in) domiitic rytkl ( hi shirt vii h)' ti. n 10n1e 

i)rrrilstic ploculrierut was 51 iii cxiit ri I ')1 it. i, tilht
r'.si.: from the fair-prire hO)'. ,%aSI!so 57 iir.r tilt- ,Io, 
ye,.i. (See, Dirertorate of Econriomi's & S';ri'thr:s. ' Ministry ofand Agriculture. Food Statistic:, Nec, (~tel. !1/ 

8,1 tip iu eermrents of I. rnv. Srtiti(jY ii il Iiitrir. 'irevtli 
lit.m owtoere to It) bridgf, the q(yip between Ihli aviilrlti sitrlritlfil 

knowledye arind thI! exteint Of agriLultLrd! I)Ik tlt's it It i field 

levil (I sheit areas of ,,Ureid r irlili will ,,i.itiiii for , r eniltl.i 

ted appliciton oif a pai:k.g,, of ir'.nt. tif'n. li llie high 
yriudfrrg vafieties; (ill) iuLhw'vv higihilr jnifiln 101Orfiri '.th',iilJail 
toodi arid (tvI pirepiare dettaififi iu"tlri'," si'iif 

ig the. iesponsibithtie relns oftriifuei i , sriit'irn tiityllly ilpri 
of Agiql lU ttlrf, Agric'ulture PiodUllflOlt Irl I M.'tl h 1-ii11, yft>,l Planl, 
of Aelti, ArirNrnw Delhi, 19)6. 

9. Implicit irsthir in inif relfi.lnrrcs' i ,iiruiliv in n' ,, ,l 
which the rrtlrket vill ih ir r pthiii'e h ii i r:,i'vl((1 'nr f!il 

generally i ph ,ical norm of av ilill it ii ' 1,ilit hv 

avaidliility of 2.000 to 2,200 (,!orire,, ,r iL,,7 ,iiw 
Sug(geited as the lti f't. "tis view )I hf -'.''rsf 'it, , . ii ii in, 

urranilsli rous, is fl, same i Lu ir of ci ioi '; ii Iii' ,51flitii 
from varying r(por tots of celeIls and frI0' (ifuLnrji-' Ii'rlilblr 
r'.g., Iggs, m ilk, i.tC. III ractce, a iulr liit li i av il i tl or 
16 to tc; (oz . of ;r riis is tih taror(if uI ''.ili h It et ilti;tiwii'

, 

riuirUrir;rrt for elf n1iO(wwrncy is estirntel 

tO. At'coid: ! i f) (iiit' oth i Scit i+, ,f , tit', 

dlimease, ss'hreat is rririr ,t'Lnir'rl"lu.h thin usury i i 1i" 

11 'hi' vwheat :riea dii ing this per rod iInc'r',li'tl hon i :3 milin ii 
)fsr.latirr ii 1966(3t7)) 1 I2 tllion hi'n'tiu' li, 1 1 ' If 

relatinfd to tilt' li35' i li area. ' ti i iaj oiW I96G(. 67) Pint lrj.i I , 
onrder hilh ywii sariet i-s 'u0LId riruirll Iit 't',II [i i ' i 

12. For exil eh Iiiforaiono oil tIhe iiraix't, iii, is .'rinh sratr' 
I!,riot ~orlsisteit tirInurri' in 'ti tinCwith the rigord Il 

1,2. Drsiissior Ili this si!1 Tioir heavily drvis', rr:i thr Ioi' . ,if V K 

Gupta aind KB. Kotlhri, "'Plarrnirgand hmlph'tr.ntatioil ill A.r, 
culure- Studies in HYV Pecrqnmw,ne. Vol. I1. lexicar i.hiat it) 
Punjahb,'Indiari IistiLire of Mianftenirnt Ahritdoiad, 1,967 iiniireo)" 

For aI similar account, 5ut pertainoing to HYV Proorgirme i, 
hybrid bafra (lsearl millet) Ii Gularat, set, B.M IDesa. ant M ID 
Desria The /Vow Stritegy of Agricultural Devleoptr ;t it Optrtio . 
Thacker, Bomlay. 1969. 
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II ECONOMIC PERFORMANCE OF HIGH-YIELDING VARIETIES IN WHEAT
 

Economic Superiority of High-Yielding Varieties 

Various forms of institLItional support and detailed 
planning and coordination at all levels had created a suit-
able climate for rapid expansion of area under HYV wheats. 
However, the most important facto in their ready accept-
ance was the expectation of higher incomes by the adopters. 
This awareness of comparative advantages of the HYV of 
wheats in the Punjab in the very first year of the programme 
ensured its large scale adoption 111l . Even in relatively 
backward areas, SL,ch ais Kosi relion of 13ihar, a keen 
observ,.,r of the Indian rural scene, Ladejinsky found that 
given assured water supply, effective varieties and remune-
rative prices, villagers in that area reacted as favourably to 
new varieties as cultivators in the progressive areas 1201. 

A number of itIrdies in India have examined the factors 
alfecting adoption of HYV wheats and have also given 
useful informatioi eor tlh: expeirdlilre on and net returns 
from these varwtiets conpared to the local varieties. The 
objectives, scope -nd methodology of these studies consider-
ably vary;so do th, concepts of farm size, incomes, expendi-
ture etc. which thQy haVI followed. It will be neither 
possible nor usetl to enumerate results of ill the studies of 
the HYV piogia,ime. A fairly exhaus', bibliography at 
the end of this re.view lists most of the sidies which were 
conducted till 1972. 

In drawing ie-,s-ns froim the experience of the past six 
years or so, trap)r relirice has been pla( ed on five groups 
of studies. TIre Progirrine Evalu;it ion Cr ganisation of the 
Planning Conirnssionr made courrty-wiule studies of the 
HYV programme and evaluated its results (these are re 
ferred to as PEO studies). The results [rertaiing to the 
rabi season (i.e. wheat season, October-ApiI) of 1967-68 
arid 1968-69 have been luokedt into. Similarly, Intensive 
Agricultural Distirit Programme IIADP) is peliodically 
ewaluated by a committie of experts in the Ministry of 
Food and Agriculture. The IADP evaluation reports 
pertaining to four principal wheat (Vowing districts, viz., 
Aligarh (in Utta Pradesh), Shahahad (in Bihar), Ludhiana 
(in the Punjab) and Pali (tin Rajasthan) weie examined for 
the present study. These repotts cover three wheat gIrow-
ing seasons of 1966-67, 1967 68 and 1968G9, excepting 
the report of Pali which peitais to only 1967-68. 

The Ministry of Agriculture had also organised a serres 
of Farm Management Suveys (FMS) in various parts of the 
country. Two of these schemes were located in major 
wheat growing distrnts of Muzaffarnagar (in Uttar Pradesh) 
arid Erozepu (in the Punjab) arid were conducted in the 
post-HYV period, The reports for years 1966-67 to 

1968-69 in the case of Muzaffarnagar and 1967-68 to 
1969-70 in the case of Ferozepur were found relevant for 
lie present study. Since 1970, the Government of India 

nave organised a comprehensive scheme for studying the 
cost of cultivation of principal crops (hereafter referred to 
as Cost of Cultivation Scheme) for finding out the cost of 
production of important crops grown in the country. The 
results from these studies conducted in two wheat grow
ing States of the Punjab and Haryana for the year 1970-71 
and in Uttar Pradesh for the year 1971-72 were available 
for scrutiny and examination. 

The fifth important source utilised for the main discus
sion is a set of studies on the High-Yielding Varieties 
Programme (referred to as AERC studies) conducted by 
the Agro-Economic Research Centre sponsored by the 
Government of India and Functioning at various universities 
and institutes of national eminence. The studies conducted 
by the Centres are more in the nature of case studies, though 
they cover practically all the principal wheat growing 
regions, i.e., Karnal (in Haryana), Arnritsar (in the Punjab), 
Saharanpur (in Uttar Pradesh), Kota (in Rajasthan), Tikam
garh (in Madhya Pradesh) and Faisabad (in Uttar Pradesh). 
These studies variouSly cover the years 1967-68 to 1971-72. 
Besides these references is also made to two studies, both 
sponsored by U.N.D.P. and both having 1971-72 as the 
reference year. One of these was located in the Kota 
district of Rajasthan and the other in the Karna! district of 
Haryana. 

The note in the appendix gives televant details about 
the scope, coverage and the sampling technique adopted in 
these various studies. Apart from the studies listed above, a 
numbe of useful researchUs have been conducted by 
individual research workers. Although such studies do not 
have extensive coverage of uniform set of definitions and 
concepts, they do provide significant insights into the 
performance of the HYV programme at the farm level. At 
appropriate places, references will be made to some of 
these studies. 

The results pertaining to returns from HYV wheat as 
revealed in various studies are summarized in Table 2.1. A 
perusal of the table will show that using comparable de
finitions of incomes. HYV wheats yield easily one and half 
to two times the income which the local varieties yield. 
There is,however, no marked difference in these proportions 
between the areas where spread of HYV was more rapid 
compared to the areas where the spread was rather slow. 
Although the results from various studies are not strict
ly comparable, they do suggest that in the areas where 
HYV spread more rapidly cultivation standards of local 
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varieties were also 'airly advanced, from the local varieties Ill. Shyamal Foy, rftet ;ooking 

The conclusion, arrived at on the basis of these major into the data from various studies, came to the con-lusion 

studies have been Supported by a number of other ,tudies, that in four important wheat glowing areas, vii., Uttar 

'he Pantnagar stLdy of HYV wheats for 1966-67 has Pradesh, the Purinab, Hrryana and Rajasthan, the idditional 

shown that even vhile ,l lowinlg for higher costs and lower net profit (per acre) from HYV wheals was around Rs. 317 

prices, tho farmer-. adoptingl HYV wheats increased their 1411. All this evidence clearlv shows that not irciase in 

income by 70 per cent 1451. AERC study of four Karnal income from the adoptiriii of HYV was sufficiently Ir 

villages in Haryana State for 1967-68 iabi shows that the to enthuse wheat growers to change-nwei to nev, .rit e 

net returns over *xpenditure from Mexican wheat was However, most of Owi -;tidies revyowed abe'e rfet to 

around Rs. 600 while that for the lor.al wheat was Rs. the first three y,'ars of the HYV oroyrmin There a'e orr, 

400 121. Chaurasi and Sinqh, in their study of a Madhya two studies rtating to thfe more retcent year, viZ., Kota and 

Pradesh village (Par agar village of Jabalpur District), found Karnal studies for 1971-72. Tb,, lmiited , loi mation (learlv 

that for 1968-69, ret eturns from the HYV turned out to shows tile economic sT ll ority Of tie H"I'V 'lxhdi dUrilf 

be about 75 per cent higher than that from the local recent yetrs also. O rhi, otr:i tinid, these two sidies also 

varieties 18). Lavenia and Dixit, in their study of Aligarn suggest thtthe lvel ',I,CtUnIs rom theHYV whi,'s as wilth 

district (in Uttar Pradesh), found that adoption of HYV as deshi wheat, has tione ifuwn cuii!(nd'ati 132.1 fi lT 

resulted in a nut in orrIC of about Rs. 900 per hectare while factors 1ai nxlilarin The lower rrr i, I t'Tler! V;W, If it)10t1I 

income from local Rs. 124]. Acharya's 	 crease the i:e on ,nlirts tti, fh t,ti!i,fvatictre; %%-:,:; 460 in if ' arid 

study of Udaiptit villags (in R;tasthan) showed that labour, (2) hclueino the rl,tfiv )p,,. if whit owir the 

HYV gave almost 7L per cent more returns compared o that 'teIs irid (3) the rleclinie III vihlii !ioa ,I , Tihe di- imp, 

In the! yi!d was Crij(~d hlv !h n(OV,,'r'P i (!I Irti-[ 1' Li;' 

and tfreise, of prtoorltat r of sr-i )httilod,rI m l hih
 
Table 2. 1. Income per hectare from HYV and Deshi wheat natural sele:tion "o: the torirn ti"irl..Aii,-i ireason
 

(Rupees per hectare). 	 sometire advaincuierd fi t1e'lower yeirlk i tir ',rlsblr:;tiri1. 

years is 111a! the f' , ; .'dolel, wet' far unn,' with te lelAverage 
manageri.il skulld ro llr rau cS tire,(riseluin-rrtI IdritIncome Average Income 

Name ot Srudyi frmn from Deshi ers lacke-(l in bidh.hltowver, irotflirw; (rnlti';r, ci t)fi 
Cenrtre 5 t'ir HYV Vali'tv inferred 'l thu' r,,it it tre! il rir, stoilie' A', 

Farm Mana ;rnenr Studies: regards the icc: lerutrrf n's"r inir i ti i i I , ,ito llIb ' 
Muraffarnagar* 19166 67 1945 157 

19 6 7-6 8 1/6 0 8 19 h y t)oth i ,ii- rrt I t ,) i w' ' , i j no tpleI i Otit I t r,. , l' 

1968-69 1988 1217 initial diff re.icet it, itrrinarri-if saOw II mrithtirCrie tie 

Fero.oiur 1967-68 157Y 415 have declines dii to iMitiai,,iL l0 ifLItt ' ,I w f i:ti IIthl
 

1968-69 256 130
 
160 have ne 1Ials,' ouri lir , fromi ron)rr-.- in tro(Imlrrt yvt1969-70 324 

but the dermon sti able rlim ateuld by In. .mr:ctssvc waves if 

A E.R.C Studies: adopters kept on the a(ctqcatod pact, of eXparlsio of a 
Kola • 1938-69 403 346 

under the HYV wheats.19/1-72 344 100 

Tikamgarn" 1968-69 961 643
 
Karnal** 1967-68 1499 988
 

19"1 72 1195 699 Economic Use o' Inputs
 
Saharappur* 1967-68 1317 837
 

196869 1084 777
 
Faialad 1968 69 559 340 The higher incomes from the HYV wheats could be dlue
 
Armit .ar 1968 69 11340 538 to larger yields or lower per unit cost or both. The available
 
BRiapur' 1967-68 1148 911 evidence suggests that th. largr incomies ate dr e to bettel 

'Net I11.1oir1 Gross Income ,rrjus Cost C. Coverag of different response to modern Inputs particularly fer tilisers at hillher 
(.or- in Indian Farm Mrnairrrennt Srurhrs are as follows, levels of input utilisatlon , Which acCOuntS for lirter j)er 
Cost A I ired humar, labour, bullock labour, rnarhrne hrbour, seed hectare production and profitability. 
mInrues, fertilisers, pesticides, 'arri buildings, interest oir crop 
loans and other working capital, land revenue and other taxes, and Wherever comparable data ae available, it c:in he seen 

mi cUla;rneous itemas such as pawnent to artisans etc. that yields from high-yielding varieties at the field level I, 

tre local
Cost A2 Cost A1 pl! rent paid on teased irr landt1. 	 easily one and half to two times the yields fnom 

varieties. This is apparint both in the developed as well ,s 

Cosr 6. Cust A2 plus rental value of owned land plus Interest on ow- relatively underdeveloped 'igions. Howiver, in vtdoped 
d fixed capitol (excli ding land) regions, like Ludhiana (in the Punjab), the difference in 

the yields from the local and Mexican varieties is ltarlet inCost C: Cos! B plus in-puted value of family labour, 
absolute terms than, say, ir the unde dm-loped areas like 

"Net rturns i.e. difference Ietween output and Current farm Shahabad (in Bihar) or Pali (ir Raiasthan) (See Table 2.2).
expenditure ((;.F.--:. includes, cash arrd kind expenditure). There are few reliable studies to look into per unit cost 

Reference: See appendix. 	 of the HYV and the traditional varieties. The cost 
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Ta l., 2.2. Yield Levels of HYV & Deshi (local) Variety of Wheat. 

Name of Sturly/ 
Cente 	 Year 

AE.R .C. Studies 
1. Kota 	 1988-69 


1971-72 


2. Tikamgarh 	 1968-69 


3. Karnal 	 1967-68 


1971-72 


4. Amritsar 	 1967-68 


1968-69 


5 Shaharanpur 	 1967-68 

196869 


6 Fai.,ahad 	 1968 69 


mprehensive ind detailed enquiry among these, viz., 
mprehersive Scheme to study Cost of Cultivation 
3nsored by the Ministry of Agticulture, has shown that 

1970-71, per quintal cost of production of wheat 
)m the HYV was lowei, to the tune of Rs. 3, both in 

Punjab and Haryana. Lavania and Dixit's study in 
igarh distiict fin Uttai Pradesh) also suggest somewhat 
ver per unit cost fot HYV compared to the local 
ieats 122 j. 
The main source of higher incomes is larger yields due 
better response of the HYV to the use of improved 

)uts. A number of studies have been made to assess the 
)nomic returns from the use of inputs in the production 
HYV wheat. Most of these studies have concentrated on 

response of fertiliser which is the ciuciil factor in 
ermining yields from the HYV. There are, however, a 

v studies which have looked into this problem in a more 
nprehensive way. As an illustration, one can cite the 
dy by P.V.G.K. Rao 138, for the year 1968-69 which 
fered Amristsar district of the Punjab State. 
In this study, an attempt was made to examine the 
hnical conditions o! production of fout different varie-

Yield (kg/ha)
 
Variety HYV Desi
 

S-64 806 839
 
S 227 821
 
iKalyansona)
 
Kalyan Sona 2572
 
All HYV
 
varieties 1541 862
 
S-64 1883
 
LR 1562
 
S-308 2023
 
lSonalika) 
Other HYV 1189
 
Total of HYV 1906
 
LR 2704 1676
 
S-64 2291
 
S-307 3659
 
(Safed Lerma)
 
S 308 33,98
 
(Sonalika)
 
Kalyan 3663
 
PV-18 3675
 
AIIHYV
 
varieties 2430 1341
 
PV-18 3679 1684
 
LR 2956
 
S-64 2944
 
Kalyansona 3845
 
Other HYV 3453
 
All HYV
 
varieties 2996 1284
 
Mexican 2382
 
Mexican 2116 1383
 
L 1483
 
S 64 1510
 
S-227 463
 
(lWalyansona) 
S-308 2318
 
(Sonalika)
 

ties of wheat, three Mexican varieties and one local variety, 
by estimating production functions of the Cobb-Doughlas 
type. For each variety, the following functions werc fitted: 

w e x = outin 

rupees
b elasticity of output with 

respect to production 

expenses. 

(iiY=axbl X2b2 

where Y output 
x1 = production expenses in rupees 
x2= farm size in acres 

bl andhl= elasticity of output with 
respect to the factors of
prodection.
production. 

In this exercise all the multiple correlation coefficients 
were found to be statistically significant at 1 per cent level 
and value of R2 indicated that with a solitary exception i.e. 
in three out of the four varieties examined, more than 90
 
per cent of the variations 	in output were explained by the 



Tablo 2.2 (continued) 

Name of Study/ 

Centre Year 


1967-68 
7. Bijapui 1967-68 

Farm Management Studies 
1. Muzaffarnagar 1966-67 

1967-68 
196869 

2. Feozepur 1967-68 
196869 

1969-40 


I.A D.P. Studies 
1. Aligarh 196667 

1967-68 
1968-69 

2. Soahabad 1966-67 
1967-68 
1968-69 

3. Ludhiana 1966-6/ 
1967-61 

1968-69 

4,Pali 1967-68 
Cost of Cultivation Study 
1. Haryana 197071 
2. Punjab 1970-71 
Ad-hoc Studies 
U.P. Small Farmers' Study 
1.Badaun 1969-70 

2. Nainltal 1969 70 

Reference. See Appendix. 

factors included in the analysis. From the test carried out 

for finding the deviation of the sum of elasticities from 
unity, it was concluded that constant returns to scale 

existed in. the case of PV-18, Sonalika (S-308) and local 

wheat anL increasing returns prevailed in the production 
of Kalyan. Marginal value productivities were estimated at 

geometric mean level of inputs fot all the four varieties. It 

was found that Kalyan tops the list followed by PV-18 and 

Sonalika in that order. Further, it was estimatcd that an 

average increase in production expenses-which approxima-

te to the variable costs-by one rupee, other inputs being 

held constant, would generate adoitional output worth 

Rs. 2.39 in the case of Kalyan, Rs. 2.70 for PV-18, Rs. 

2.48 for Sonalika and Rs. 2.42 for local varieties. 

The second type of function revealed that an additional 

rupee spent on total expenses added output worth Rs. 2.19 

in case of Sonalika. The returns per rupee of expenditure 

in the case of other varieties i.e., Kalyan, PV-18 and local 

were calculated at Rs. 1.27, Rs. 1.36 and Rs. 0.90 respect-

ively. It was further estimated that keeping the same input-

output ratios, an addition of one acre under Kalyan 

brings returns of Rs. 524.80, while return from an acre under 

Yield (kg/ha) 
Variety HYV Desi 

HYV 2246 
All HYV 1862 1393 
varieties 

2414 1336 
3254 1962 
3482 2324 
2/08 1873 
2950 1363 
2829 1562 

HYV 2960 1940 
HYV 2120 1560 
HYV 1960 1510 
Mexican 1570 680 
Mexican 1710 990 
Mexican 1810 1110 
Mexican 4750 2360 
LR 3660 2320 
5-64 3050 
PV-18 4800 
PV 18 3250 1880 
K-227 3750 
S-308 3510 
S-64 1730 1170 

2390 1981 
2452 2004 

1940 960
 
2260 780 

PV-18 will be Rs. 393.80, Rs. 395.42 from Sonalika and 

Rs. 304.60 from the local variety. 
In anothet study of HYV %wheat in Udaipur district of 

Rajasthan, Acharya came to the conclusion that taking all 

the inputs into account, HYV wheats yield almost 75 per 
cent higter returns comparEd to that from the local 

varieties 11. The productivity of almost all inputs was 

found to be higher in the case of the former. Judged by 

the production elasticities and marginal value products, 
the resources employed in the HYV were found to be used 

more efficiently. 
Further, the PEO study fur rabi 1968-69 concluded that 

yield levels within a State suggest that among the HYV 

grow'ars, the higher the use of improved inputs, particularly 

fertilisers and the larger the adoption of improved practi

ces, the better are the results 1341. Similar conclusions 

were arrived at by some of the AERC studies 1101. 
Analysing the farm level data from three wheat growing 

IADP districts, Malone concluded that in two of these 

districts, correlation between the lower use of fertiliser 

and lower yields could be discerned, although the relation

ship was not close. He foune that in all the situations 
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examined a ritripe it IveseI Ii fertihsr s yie(Ilud mote than 
its volue in teinsl t11e\tra "ields 1251. 

The diftering Iugr, rie, from thu- use of ferrilisers with 
the HYV ariid'rc* rrci whurt;S wur hrought t0n more 
shar ply by thu rdita hoim the controlled expIiments. One 
st:hlistudy of th ec(;olomirrc, oif input use in HYV and local 
wheats in thu Pu iab Stare was made by Kahlon and Kaul 
115 1 This stuib which waS hised on r:xperimental results 

usd I non lie il-ussio function with output as the 
(iipendent varahle d cost of ferliliser (including cost of 
application) as tire only input cost. The economics of 
fentilise, use tin stmidwai f high-yielding wheat, Kalyan-227 
and two tall itvligeioufIu niptove wheat varieties, i.e., 
C-273 and C 306, cultisatrd in the Punjab was examined, 
It wrs found that w itha fuiilirer dose of 90 kgs. the 
semid-warf whe;:t, K ilyain 227 produces 32.7 per cent 

hIltir yield lhii C :3(,5 .jild42 per cnt moeu yield than 
C 2/3. II W,:, ,Iimti ulh,:ivod that at thie recommended 
level of fur tihisei ipplicatiui for C 306, i.e. 60 kgj. of N 
and 30 kg. of F'205, Pe( h r yield ron this variety 
was 36 83 clumtal, Whil1 with the saire aTlOunt of fertiliser 
it came to 40 90 gu11.ill', Ir Kaly n.227. -hus, because of 
the suprior l iwt ty I,. Ilic HYV qiave good performance 
even at the lowlhvcI ul fetl Isaltm. 

Heidr ,: inined the tispo,,'e to fertiliser applied at 
Optimal and lil ,)ptimal i vel vitI voriious plice cli ,coLin ts, 
te contrast th. yelds horin tfir HY V nd the local varieties. 
The study hased , r ofwos l txpeiinivntal sul ts. Cost 
feitiliser used wi; til,c 6 tre' only input cost Mil net 
returns were i it Ihy dIflu:icfrom total returns themii tinr 
r:ostW hertilt/i Thi tirly also rcorroborited the results 
avaiklen Iil cmionr wd,i tui'S 113 1. 

Using lh,dat ohl.i(I hiun the firtilisu experments 
conIrlucte at 1h. I.[J.PAr)1rrl ltonal IJiriversity Ol itLeMexican 

t
red and Inudin iini r whireals ot thriee years, 1965-66, 
1966-67 ,nd I 96] 68 Singh and Sharm studied the 
espons ilthIe thI, l',lixic( rd varieties, Sonora-63, 

Sonora-64 rnil Letrma Roo.and three Indirn iimber wheats, 
NP-876, NP-887 and C 306, to nitrogen, by fitting a 

quadratic production function 1381. It was concluded 
that the Mexicai whd glave muchI wleats elatively higher 
response to irtiogein at nil leveIs of application than the 
Indian amber wheat. At the level of nitrogr:n giving 
maximum yieldl lier hectare, the Mexican red wheat yields 
about 1.6 times, Inoi; that the Indian amber varieties. The 
level of nitiogen applicitiion (lVIII(iJ the maximum possible 
profit was 1.5 times mor for the Mexican than for the 
Indian wheats. The total rvenue rnd total cost per . ctare 
incidental to the applicatinn of nitrogen were respc',ively 
2.5 and 1.5 tinics higher t lor threMexican wheat than for 
the Indian varieries. Oir ar average the Mexican dwarf 

gave 17.7 kgs. for each ko. of nitrogen applied compared 
to 14.1 kgs. for the best of the local varieties at their 
respective most mofitable levels of nitrogjen application. 
Finally, it was observed that thu dwarf varieties use fertili-
ser more efficiently than th, best of the tall varieties even at 

40 kgs. per hectare application of nitrogen. 
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Most of the above studies examine the yields of the 
Mexican wheat under irrigated conditions. No field data 
ar: available for the rain1ed conditions. However, the 
reSults of the All India Cooidinated A(lio-Economic Exper. 
iments showed that with the application ol same dosage of 
ft,tiliseisincrease in the yield from Mexican varieties even 
underI iainfed conditions was higher. In Meerut with the 
application of 50 kg. of nitrogen the additional yields 
were 667 kgs. from Sonalika. In Ambala, additional yields 
were 480 kgs. as against 460 kgs. for the deshi varieties. 

An important implication of these findings is that the 
returns from the HYV, other things remaining the same, 
would depend upon the extent of use of fertilisers. Although 
even at the low level of fertilisation and even in rainfed 
conditions the HYV are likely to yield higher returns, the 
gains are larger when higher dosage of fertilisers are used 

under irrigated conditions. 

Range of Variations in Income from HYV 

An important finding of various studies in the economics 
of the HYV wheat is that average i et rns from an acre 
under the HYV wheat varied widely among the adopters. 
Sirrnificanit variations between different regions growing 
the HYV wheats was hiought out ir , number of studies. 
Foi enxample, the IADP data suggested that the highest 
yields obtained in one district, viz., Shahabad were barely 
erniral to the lowest obtained in another district, viz., 
Ludhiana . Although these compa isons aie based on .moup 
averages, and Ni thin the groups wide vii ations prevail, yet 
tiN difference betwen the two aneas Is too vide to be over
looker,. The AERC studies exhibited t wide variations 
between the returns and yield in different regions. The per 
hectare returns ranged between as low as Rs. 344.12 in 
Kota to ahout Rs 1500 in Karnal. The yields per hectare 
ranged between 8.06 qntl . in Kota to 38.45 qntls. in 
Amrnitsar. Similarly, the PEn study has shown that six out 
of the 14 wheat blocks in 1967-68 and seven in 1968-69 

recorded higher than average returns per acre. 
Equally remarkable variations were observed among the 

adopters within the same area. Some idea of these varia
tions can be obtained from the group averages given in the 
Table 2.2. A more accurate picture emerges from the data 
from the Cost of Cultivation Scheme More than 90 per 
cent of the area under wheat covered und this study were 
already brought under the High Yielding Varieties. Follow
ing data from the Cost of Cultivation SU rvey gives an indica
lion of range il cost of cultivation, yield and cost of pro
duction (See Table 2.3). 

These variations can be explained by three distinct groups 

of factors. First of these pertains to the spatial aspects, 
particularly agro-climatic factors and development of pub
licinfrastructure in different areas. Second relevant factor 
is the use of different high yielding varieties. And third, 
probably the most important, factor is the extent of the 

use of modern inputs. 



From the availab e accounts, yields obtained trom HYV 
wheats in Punjab wi.,in significantly higher than those from 
the similar varieties in other regions, say, Uttar Pradesh or 

Madhya Pradesh. Such differences were observed even 
before the advent o' new varieties (because of agro-climatic 
factors and the dev-!topment of inrfrastircture in some of 
the ,iwas). The IADP studies have brought out the differ-
ence in yields in these areas before and after tie advent of 
the HYV. The avrage wheal yield in IADP district of 
Ludhiana in 1964-65 was 24.6 quintals per hectare. In 
the same year, tme average yield in Shahabad was only 
10.9 qttiltals. In 1968-69, the high-yielding varieties 
yielded 35.5 quintals per hectare in Ludhiana and 18.1 
giuintals pr hectnie ir Shahabad. The net increment in 
income realised by the adnption of HYV, after deducting 
cost of only fertilisers and ancilliary costs, was Rs. 680 in 
Ludhiana, that in Shalxahd was Rs. 550.6. Similar differ-
ences can be brought out from the comparison of yields in 
different districts before and after the adoption of the 
HYV, As a r,:le, the regions where crop yields were higher 
ia the pie-HYV period hve also reqistert-d l-irgei increases 
,i yields after the adoption of the HYV. 

Within the same region, (hdiffrences in yields can be 
partially explained by the use of different high yielding 
varreties. In some ireas, for example, in Amritsar district, 
Sonalika obtained ,he highest per acre net returns 1381 
while in another >irea, Udaipur district (in Rajasthan). 

Kalyansona proved to he the superior variety 1461. In 
y 't another area, of the thr,e varieties studied, viz., 
Kalyansona, PV-18 and Sonalika, Kzilyansona not only gave 

higher return birl tlsc relatively more stable net returns 
per acre. In A.P. Rao's study also, Sorralika and Kalyansona 
varieties were found to be more productive compared to 

either Lerma Rol( or C-591 varieties 1371. Sisodra's 

study in Iudore dist rict 43 i showed that the y11 outputoss 

for Kalyansona. Lema Roio and Sonora-64 worked out to 

about Rs. 4,100, R;. 2,740, Rs. 2,480 per hectare respect-

ively. It is difficult to %ay whether these differences in 
returns are due to instrinsic superiority of different varie-

ties or they can b, ascribed to the varying quantities of 

inputs used by different adoptera. Although, it might be 

mentioned that in all research trials Kalyansona establish-

ed its superiority over other varieties in terms of yield, 

to be more susceptible to leaf-however, it was als.i found 

rust once the disease appeared on the scene. In any case, 

the vety fact that about 10 important high yielding 

varieties of wheat are in vogue suggests that no one variety 

is uniformly superior in all the wheat grawing regions, 

The more fun& mental difference, and on that there is 

is the differing use ofsubstantial viderice to support, 


Inputs by the ado,)ters. Starting with seeds, though the 


recommended (lose is 35 to 40 kgs. per acre, the actual use 

among most of the 3dc pters was found to be lower; in some 

cas-s, as low as tight to 15 kgs. While Such extreme cases 

milht reflect limited availability and high prices of the 

improved seeds, the general pattern as revealed in a number 

of AERC studies was the use of 25 to 30 kgs. of seeds per 

acre. The quality of seed also was not found to be as good 
as one would have expected. It was noted that the seeds 
from the registered or certified seed growers could he 

obtained o;1ly by a limited number of cultivators and the 
rest had to depend on "natural spread", i.e., either on their 
own selections or from the selections of other fellow 
cultivators. Very few instances of treatiment of seeds to 
protect them from the likely attacks of )Osts W,'re obscr'v 

ed. Ever in a few cases where the seeds were treated, 
subsequent spray of pesticides was practically non-existent. 
Both Farm Management Surveys and Cost of Cultivation 
Surveys have recorded less than one per cent of total cost 
on insecticides an pesticides. Low expenditure on pestici
de may be due to the general belief that the new varieties 
are inmune from pests and diseases. (Thi!. belief was shaken 
after the reports of the appearance of lusts in the new 
varieties in some of northern wheat growing regions in the 
winter of 1973). 

In general, however, Indian wheat farmeis suffer little 
field damage from insects and there are no chemical treat 
ments for rust which are economically viable in the Indian 
context. To date, rust can only be confronted through 
efforts in plant breeding. 

Although HYV have been adopted mainly on irngated 
areas, the extent and the nature of itigation have vanied. 

Large profits from the dwarf wheats depends heavily on 
assured supplies of water. In fact, irrigation at fixed times 

in the growth cycle of the plant is essentidl to the redlisa
tion of its high-yielo potential. Onlvcultivators withi ssuted 

Table 2.3. Maximum, minimum and average values of cost 

of cultivation, yield and cost of production of wheat,' 1970
71. 

Hirryona Prrn~lrh 

.... . . 
Cost of Cultivatrn Mirsmullr 2.1 7 00 2,6921G 
ICos C * per Mininrerir 401.45 758.84 
hetrae (R0';) Ave arze 1,093.59 1,489.46 

Yield per hectare 
t(il rerail) 

Maximum 
Minimnum
Average 

58.51 
9 232? 74 

53.94 
8 27 24.40 

Cost per cluintal Maximum 121 '84 150.97 
(Cost C) (R. MIrn, urI1 1/ 29 

Aw~rge4 106148 t1 
2535 

04
Average 

'Repriviting farmers had 90 pet rtefnt of their area in HYV 
'Net ot the value of the b, product 

In Irdian Farm Management Studies cover i-re ,,I hlfferPnt costs is 

as follows:
 
Cost A1 : Hired hrumran labour, )Ullick Iabou', rImchioe liaoi, seed,
 

mnr es,n ertrdsers, pe i irrigation, depecato rn onle 
.ctedes,
menlts and' farm buiddings, intrrl,,t on c'iopl' oanl, and other %.,orking 

capital, land revenue and other taxes and miscellanvous itenis 
such payment to ,)rlsans etc. 
Coht A 2 . Cost A I plus it rimi on leased in land 
Cost 8: Cost A-) plus nirital value of owned land plus interest on ow

ned fixed capital (excluding land)
 
Cost C: Cost B plus imputed value ot fanrily labour.
 

N.B. More than 90 per cent area in the sample was under the HYV 

wheats. 
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water, i.e., those having private tubewells, could reap 
lull advantages from the cultivation of the Mexican varieties. 
Ladejinsky observed that in Punea district (in Bihar) 
cultivators who nor only derived irrigation water from 
canals but also had access to privately owned tubewells did 
significantly better and felt more assured than those who 
were exclusivelv dependent on public canals 1221. This 
was mainly du_ to the lack of coordination between the 
agricultural d partment and the irrigation department. 
Ofien canals a.e closed when thete is a critical need for 
water. In Rajasthan also, the districts with larger concentra-
tion of private tuhewells, e.g. Alwar and Jaipur, showed 
greater proportion of wheat area unde new varieties 
compared to the districts relying mostly on government 
canals for irrigation 13. Wherever the HYV programme 
has gained momentum and other conditions, such as 
adequatc size of farm, the availability of power etc., have 
been fulfilled, the farmers have invested heavily on creat-
ing their own supplementary sources of water supplies. The 
superiority of tubewells irrigation to canal irrigation in 
terms of higher profitability was also established by the 
Farm Management Studies of the Ferozepu district 144j, 
and in the cost o cultivation study for the Punjab, although 
in Haryana canal irrigation proved to be cheaper 1281. 

Partly because of the non-availability of adeqOuate water 
supplies from public irrigation system, the HYV adopters 
ii many areas cuold nor (lve alegnate irrigation. Adminis-
tratiion of the canal sysreri often brings water to the 
llllel when he does not i iced it arid makes water complete-
IV unavailable irlperiods when nieeds alre critical. Ii the 
AERCstudy of S iharanpi disinic (in Uttar Pradesh) during 
1968 69 season, it was obse.ved that most of the farmers 
irrigated their wheat only four times, while the recom-
mended number of watering was six 1371. Similarly the 
Kota study reported that farmers who were mostly served 
by canals, irrigated their wheat crop three times, whereas 
four to five watel ings were! recommended. It was also noted 
that many farmers could not give irrigation at proper 
time 13I. 

Practically all the studies of HYV have concluded that 
the use Orffertilier is much below the recommended levels, 
Probably, on must of the soils K is not needed but the use 
of P IS also found to be grossly inadequate. Even the use 
of N varies widely among the adopters. The PEO study 
concluded that 'he application of fertilisers ranged widely 
hrom 15 to 131 per cetl (of the recommended doses) in 
1967 68 and 12 it) 102 rercont in IIre foillowing year 1231. 
Uil- ill ,,ir. rr.ri:t; iranliitier,lt11 Irr ht iroi ,Idertllrat, of P 
.i l hi I' I llr I . ic,firi rlm rn'rIly eidn' nrrtriir 

-irr,trrrntrrrmt ti 1lirr-d liriIiriror ot N, I anl K fl tllo 
Metr-.rrr vrlirllii., well- lot ,rvrrIilh, 'indl, lhelefore, lhe 
iiinririr had to prir:hase rlih lypes ol fer tilrses ,rrnd 
ilrx tlrem in lprior Irons thrry thought prolier The137 i . 
IADP study ht%' ,hownl lh, Iletwreil 1967-68 and 1968-69 
hclrt iti:i utilis,ltin inciased horn 230,000 lonnes to 
8t80,0)t) turirrirs flwover. only 3) pvr cent of thi, farmers 
.ilIIr IIh, ,' :orundier lt11,r1irity Ofl nilOermOus fertiliser 
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and hardly any farmer used the recommended quantity of 
P 1191. Similarly, in Purnea district of Bihar the utilisation 
of fertiliser between 1964-65 and 1968-69 jumped from 
62 to 900 tonnes. This nearly 15-fold increase, however, 
does not mean that the farmers have applied fertilisers at 
the recommended level. If they hau done so, the coil
sumption woUld have been nearly 2,700 tonnes 1201. 

It has been showi that the farmers who had adopted all 
the ingredients of new technology along with HYV seeds, 
viz., seed treatment, proper irrigation, adequate lertilhsers, 
preventive plant pritection, etc. had reaped excellent 
harvests, but the farmers adopted all these ingredients were, 
according to PEO study, only 20 per cent among the 
adopters of HYV paddy and wheat.23]. 

Beneficiaries of High-Yielding Varieties Programme 

The wide variations in incomes from HYV wheat natural
ly raises the question as to who has benefited the most 
from this programme. The available information is not clear 
enough to permit any categorical answer or to define, in a 
precise manner, the factors which could be associated with 
successful adoption of the HYV programme at the field 
level. A major difficulty in analysing the data arises 
because in most of ,he Indian studies, farmers are categorised 
only by the size groups of land holdings. Operational area 
of land is one of the several resources owned or hired by 
an agricultural producing unit and arcess to cultivable 
area is one of the several attributes of a decision maker. 
But the available data is so organised that one has little 
option but to look intc the performance in relation to the 
size of land holdings. There is,however, some justification 
in proceeding with the size of land holding as the first 
approximation of the resource base of an agricultural 
firm in rural India. This is because most other assets as well 
as access to the scarce or the subsidised resources hold 
close and positive relationship with the size of holdings. The 
subsequent discussion, therefore, categorise the farmers on 
the basis of the extent of land they .own operate and the 
limitations of such an uni-dimensional classification should 
be borne in mind while interpreting results. Another quali
fication needs to be added. From the studies it seems that 
the areas where land consolidation has taken place, the pace 
of adoption has been made rapid. The consolidate hold
ings increased the prospect of digging shallow tube wells, at 
least oil the medium sized holdings 1401. 

Judnmd by the first year of adopu on of new varieties 
lit the )irot)rrrtion of adopters in each group in any particu-
Irr year, [lir, largle! faltners show a clear lead in their involve
merit wil tihelpiogrrme. Thus, i lhI P10 study of the 
HYV liogimme, it was found that a much larger propor
lion of the adopters aniong the laigeri holding groups had 
adopted till HYV in the very first or in the subsequent 
year of its introduction. Reverse was irnre in case of the 
small larmers (see Table 2.4). That the large farmers are 
early adopters is borne out by a number of other studies. 
The IADP study for Ludhiana (in the Punjab) observed that 

http:wheat.23


lale 2.4. Percentage of adopters by size of holding groups. 

Vere lmli of 

HYV (lo I 


NamrOe of Study/Cantrp Year SIre (;ou tVI% 


A.E.R.C. Studies: 	 Below 5 oures 43 

I. 	Kota (qajasthan) 1968-69 5 10 60 


10-.15 50 

15-20 69 

20--30 64 

30--40 63 

40-60 80 

Above 60 100 

All farms 60 


2. 	 Faizabad (U.P.) 1968-69 0--1 acres 23 

1--3 65 

3-5 88 

5-10 91 


10--15 100 

15 and above 100 

Overall 70 


3. 	 Karnal (Haryana) 1967-68 0-5 acres 100 

5-10 100 


10--15 100 

15-25 100 

25-50 100 

50-75 100 

75- 100 100 


100- 200 100 

Total 100 


4. 	 Amritsar (Punjab) 1967-C3 5-10acres 100 

10- 15 100 

15--20 100 

20-25 100
 
25-30 100
 
30-45 100
 
45 and above 100 

Total 100 


5. Saharanpur (U.P.) 1967-68 	 Below 5 acres -expansion
5-10 36
 

10-15 61 

15-20 83 

20 25 83 

25 50 71
 
50 and above 100 

Total 67 


Farm Management Studies 
1. Feiozepur (Punjab) 1969-70 Eelow 6 acres 94
 

6-9 91 

9- 14 97 


14-24 95 

24 and above 100
 
Total 95 


2. Muzaffarnagar 1968-69 0 2.87 ha. 38 

288 - 4.71 36
 
4.72 6.96 52 

6.97 10.65 58 


10.66 and above 57 

Total 48
 

PEO Studies 
1. 	Bihar 1967-68 Below 2.5 acres 42 


(Rabi) 2.5 5 67 

5-10 62
 

10-20 89 

20-50 100 

50 and above 100 

Total 59
 

2. 	 Haryana 1967-68 Below 2.5 acres 0 

(Rabi) 2.5--5 4 


5-10 6 

10-20 13 

20-50 28
 
50 and above 31 

Total 16 


rahlo 2.4 	(cimiriiredI 

I't,01"¢1-qtil 

I IN \; .1Idol 

Name ul Sody/Cenirv Ylial 5,., 1 iruri , 

3 Punjah 196/ 8 i 2i -'. , 5
 
(Rabi) "5 5 ot
 

10 t;C
 
10 20 85
 
20 50 92
 
50 and above 103
 
Total 80
 

4. 	Rajasthan 1967-68 Beo,,v 25, cres 0
 
(Rabf) 205 5 12
 

5 10 4
 
10 20 20
 
20 50 43
 
50 ind jueve 51
 
Total 30
 

5. 	 Uttar Pradesh 1967-68 Below 2.5ac,' 25
 
(Rabl) 2.5- 5 36
 

5 10 ,11
 
tO 20 %5
 
20 50 75
 
50 ,i 11ove 6.
 
Total 42
 

6. All States 196768 	 Be'los 25 s '2 7
 
(Rabo) 	 2.5 1) 36
 

5 1(0 38
 
10 20 53
 
20 5(0 51
 
50 11d dmOve 47
 
1ut, 43
 

generally the farms with larger holdigT, wte the flrst to 
adopt HYV 126j. In fact, one of the re.,sons foi rapid 

of HYV in Ludhiana is asc ,bed to a relat vei, 

larger numbei of holdings in the medium, I e. fou to 
eight hectares, and large size groups. Very small holdi(Is, 
say, of less than one hectaru, ara very few Mid evn hold 

ings of the size of one to four fiectares are iulativelv lIewr. 
On the other hand, in Pali (in Rajasthan) where the proqram 
me did not made much of a headway, most of f'e holdings, 

i.e., 62 per cent, were below four heitcii Cs. 
A much sharper picture !meiges whir the size of 

holdings of the dopters and nor-adoptes n the sai year 

and in the same area zre compared. Invariably the large 
size holders are represented more than proportionately 

among the adopters. For example, Lockwood, Mukherlee 

and Shand utilizing data for three successive PEO studies 
from 1967-68 to 1969-70 concluded that the data revealed 

a strong positive linear association between the proportion 

of farmers adopting the HYV seed jrd the size of 'arm for 
all these three years. Correlation analysis carried out on 

the relationship showed highly significant R2 value. While 
this farm size relationship holds generally valid, particular 
instances of variations were cited especially in those 

districts 	 where the adoption was virtually universal, for 

example, for the four Punjab wheat district-Amritsar, 
Ferozepur, Patiala and Ludhiana. However, even in these 
districts the general relationship could be observed in the 

early years, but by 1969-70, the small tarmers had also 
caught up with their large neighbours 1231. 
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Using the same data base, i.e., PEO reports, Schluter 
studied the relationship between adoption of HYV and 
farn size. He found that the hypothesis that adoption is 
unrelated to farm size stood rejected at 0.5 per cent level, 
ind,cating that asignificant positive relationship exists. Even 
when 98 per cent of the farmers in an area had adopted 
HYV. as it happened in the rabi season of 1968-69 in -he 
Punja,, tne slope of the co-efficient is still positive, thui, 
suggesting that at every level of adoption those few who 
remained outside the fold have small farms 1391. Farm 
Management Studies for Ferozepur and Muzaffarnagar also 
substantiate thic view, particularly when data for 1968-69 
and 1969-70 are taken into account 1161. 

However, it may be pointed out that the positive 
association between farm size and the extent of adoption 
obtained mainly becaue of the diffusion policy of the 
government. It was mentioned in section I that for the 
initial spread of HYVs farmers with adequate irrigation 
facility aid other resources were selected. Therefore, 
there is no wonder if the association was positive. The 
low participation by the small farmers in the later stages may 
he explained by unavailability of irrigation faciities; most 
of the small farmers who did not grow HYV wheat did not 
have irrigation facility 131 

Not only the large faimers are early adopters and at 
,very stage they have more than proportionate represent-
ation among the adopters but also as a general rule the 
laiqe farmers siem to adopt HYV on proportionately larger 
wheat areas cultivated by them. This, however, is not 
universally true although the weight of evidence is unmistak-
aible. Studying the relationship between proportion of 
aceage under HYV and farm size and using PEO data 
Schluter observed that in wheat growing areas, there is a 
significant positive relationship between the proportion of 
acreage under new varieties i, d farm size indicating that 
the propotion of acreage under new varieties increases as 
farm size increases 2 139 i . The PEO studies, IADP Aligarh 
study and AERC studies in Karnal and Amritsar support 
this trend. On the other hand, AERC studies in Kota, 
3ijapur, Faizahad and Saiharanpur exhibited the reverse 
trend. The Farm Management Study of Ferozepur sug-
gested a positive relationship between farm size and the 
proportion of wheat area undei HYV, although no such 
evidence was forthcoming in another Farm Management 
Study, i.e., of Muzaffainagar. Findings from some of these 
studies are summari/ed in Table 2.5. 

The thi(l Col,.n,:Iusioll (i a similar nature is that, by and 
Little, th lairgcr sizv li L~is ohtain larger per hec:lare 'let 
iloine hom IIYV whiats than the .mallih size grpoups, 
Thus, Feicozepr Fawins Malariltrnrnrt Su~vey revealed that 
while! the per hectdre 0et income lot size group rehnw six 
hectiaes was Rs. 676, it was atound Rs. 1,100 m case of 
holdings above 24 hectaws 1161. Similar conclusions could 
he reached fione the Faim Management Study of Muzaf-
trnagar, although the dillerence among various size groups 
in that :ase was not very sharp. Most of the AERC's studies 
h,ve also arrived at the simi tair findings, 

In the Haryana study of tFYV wheats during 1969-70, it 
was found that the farm business incomes increase with 
the size of holdings, from Rs. 1,428 for less than five acres 
farm to Rs. 13,028 for farm above 30 acres [5]. Shah 
and Ali's study of 60 farmers selected according to the 
probability proportional to a number of farmers in each 
size group from three clusters of 'illages in Nainital 
district (in Uttar Pradesh) showed that the value of per 
acre production in the HYV increases with the size group 
of holding 1401. Lavania and Dixit'. study o Ali.arh 
district (in Uttar Pradesh) showed that the cost of produc
tion of wheat suggested a declining trend with increase in 
the size of farm. The net income (gross ou'.put-total cost 
per acre) for the local wheat showed adeclining trend with 
an increase in the ;ize of farm. The net income (gross 
output-total cost per acre) for the local wheat showed a 
declining trend with an increase in the size of farm, whilt 
for the HYV wheat it was maximum for the large farms 
and minimum for the medium size farm! 1221. In another 
study, it was concluded that taking into account all the 
inputs increasing returns to scale were indicated for HYV 
wheat whereas the local variety revealed decreasing returns 
to scale [1]. The AERC Study of Saharanpur (in Uttar 
Pradesh) also concluded that the cultivators in the largest 
size group of holdings achieved relatively higher yield 
with lesser expenditure as compared to those in the small
est size group. The AERC Studies of Kota (1971-72), 
Saharanpur, Karnal and the PEO study also showed that 
large farmers realised significantly higher per hectare yield 
as compared to the yield obtained by the small farmers; 
Bijapur and Aligarh studies exhibited opposite trend. 
However, the weight of evidence suggests a positive 
association of per hectare income and the size of holding 
(See tables 2.6 and 2.7). 

These findings are, however, not universal~y observed. 
Some of the studies, for exampie, the PEO study, have 
shown that there was a rlear and positive association between 
farm size and the HYV participation in terms of adopting 
farmers, but no such consistent pattern emerged between 
farm size and levels of fertiliser use. This was particularly 
true in the Punjab, although the same study observed that in 
Uttar Pradesh, Rajasthan and Bihar, per hectare use of 
fertilisers tended to increase with farm size. The AERC 
study of Saharanpur district revealed that all the cultivators 
irrespective of their land holding size obtained the same per 
hectare output. From this study, it was concluded that the 
returns tc scale were constant and, also, that cultivators 
in diffewnt size groups wWr using the saine level of inputs 
and its aitstlll the put ilCl' tIputI ror a, particular 
variety did nut differ significantly amng diflhernt size 
groups of cultivators. 

Pnthe absence of universaily observed results, one will 
have to resort to the qualitative assessment of the factors 
which contribute to the increase of income from the HYV 
and to relate the availability of these factors on different 
size groups of holdings. This task is attempted in following 
paragraphs. 
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Table 2.5. Area under HYV wheat as percentage to total wheat area in different size of holding groups. 

Name of Study/Cerwe Year 
Be3low 
5 

5.01-
10.0 

10.01-
15.0 

15.01 
20.0 

20.01-
30.0 

30.01-
40.0 

40.01-
60.0 

60.01-
& above 

Total 

A.E.R.C. Studies: 
Kota (Rajasthan) 
(Sultenpur Panchayal) 
(Ladpur Panchayat Samiti) 

1968-69 
1968-69 

25.49 
81.25 

14.21 
59.04 

33.78 
34.67 

26.00 
23.13 

36.31 
51.45 

34 11 
62.36 

21.45 
6.25 

21.62 
30.00 

25.77 
41.72 

0-5 5-10 10-15 15-25 25-50 50-75 75-100 100-200 Total 

Karnal (Haryana, 1967-68 20.00 59.49 61.39 65.07 57.82 75.71 85.56 94.47 74.80 

Faiabad (U.P.) 1968-69 
0-1 

94.44 

1-5 
50.02 

3-5 
46.94 

5-10 

46.03 

10-15 

7.77 

15 & above 

33.12 

Total 

47.33 

Below 
5 5-10 10-15 15-20 20-25 25-50 50&above Total 

Saharanpur (U.P.) 1957-6? 
1968.6S 51.20 

60.4 
49.76 

56.6 
56.87 

58.3 
68.44 

58.2 
-

58.2 
70.85 

45.6 
-

59.3 
63.05 

Bijapur (Mysore) 1C7-08 

Below 
10 

65.21 

10-20 

77.78 

20-30 

55.00 

30-50 

71.03 

50-75 

57.64 

75 & above 

66.20 

Total 

65.95 

Amritsar (Punjab) 1968-69 

h;elow 
5 

8b.87 
5-10 

87.14 
10-15 

84.49 

15-20 
93.80 

20-25 
100.00 

25-35 
95.37 

35-45 
99.37 

45-60 

100.00 
60-75 

100.0 
75 & above 

100.0 
Total 

95.60 

ha. 
C-2.87 

2.88-
4.71 

4.72-
6.96 

6.97-
10.65 

10.66 & 
above Overall 

I1: Farm Management Studies: 
1. Muzaffarnagar (U.P.) 1966-67 

1967-68 
1968-69 

40.54 
20.66 
43.02 

35.55 
50.44 
56.74 

32.60 
21.9' 
36.08 

47.70 
26.23 
30.94 

32.7!. 
18.53 
38.86 

37.77 
23.49 
37.92 

Average 34.74 47.58 30.20 34.96 20.05 33.06 

2. Ferozepur (Punjab) 1967-68 
1968-69 
1969-70 

Below 
6 

10.1: 
27.73 
31.85 

6-9 

10.26 
27.58 
34.05 

9-14 

12.26 
29.77 
31.(66 

14-24 

11.01 
30.38 
35.88 

24 & 
above 

11.92 
36.88 
32.66 

Total 

11.14 
30.70 
33.74 

Average 23.25 23.96 24.56 25.75 27.15 25 27 

Below 
2.5 

2.5-
5.0 

5.0-
10.0 

10.0-
20.0 

20.0-
50.0 

50.0 & 
above Total 

III: P.E.O.Studies 
Evaluation study of the HYV 
Programme, 1968-69 

1967-68 
1968-69 

10.64 
66.07 

28.29 
58.38 

25.74 
62.53 

27.02 
61.97 

30.17 
66.80 

36.96 
79.74 

29.05 
65.88 

Below 
2 ha. 2-4 

4 & 
above Total 

IV: /.A.D.P. Studies: 
Aligarh (U.P.) 1967-68 31.66 45.81 38.69 39.46 

Acn.s, uniess otherwise noted. 
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Table 2.6. Net Income by Size of Operational Holding Table 2.6 (cont'd). A.E.R.C. Studies, Faizabad (U.P.), 
Groups: Fai m Mataqument Studie, 1968-69 (Rs./ha) 

Name of Siurry Net Income Size Group Total HYV Dest
Cent,._ 
 Yi Size Group aveiile (acres) Participants 1968-69-1-7 68 1968 69 -196768 
Frrozppur (Pinljlh, 1967 70 Below 6 aites 676' 0- 1 18:P 208 -205 47

6 9 585 NP -10 -2 
9-- 4 431 1-3 P 20064 98 43 

14- 24 158 NP . -25 13
24 & above 758 3-5 P 163 3468 74 

NP - 255 6.veta5t1 719 -0 P 232 112 241 -36 
NP  92 117Muzaffarnaqar (UP) 196669 Below 2.85 ha. 1651 10-15 P 238 148 47 14 

2.86 4.71 2005 NP - 14 4 
4.72 .96 1864 15 & above P 78 293 10 108 
6.97 10.65 1892 NP 
10.66 & above 1861 Overall P 79 192 1 57 

All farms 1898 NP - 68 29 

= Rs. per acre. P Participants in HYV programme.
 
Rs, per hectare. NP- Non-participants in HYV programme.
 

Table 2.6 (cont'd). A.E.R.C. Studies, Bijapur, 1967-68
 
(Rs./Acre)
 

Size Group Participants N topari.nts 
acres Mexican Irrigated Unirrigated Table 2.6 (cont'd). A.E.R.C. Studies, Amritsar (Punjab), 
Below 10 699 368 100 1968-69 (Rs./Acre).

10 20 350 181 61
 
20-30 652 234 
 99

30-30 408 241 60 Size Groups S-308

50- 75 426 279 84 
 (Acres) Kalyan PV-18 iSinolhka) Desi
75 & above 53e 547 65 Below 5 624 482 956 

5--10 446 343 275 -Avei age 464 287 74 lb--15 724 511 480 229 
15-- 20 621 496 427 152
 
20-25 500 363 303Table 2.6 (cont'd). A.E.R.C. Studies, Saharnapur (U.P.) 25-35 646 427 333 

123 
286
 

1968.69 (Rs./Acre). 
 35-45 640 820 939 27645-60 607 557 366 183 
60--75 721 706 502 -


SoTe Groups S 308 S-227 75 & above 470
564 411 423
 
(acres) L[ (Sonalika) (Kalyana) 591
 

.. .. 
 . .... .............. Average 488
608 532 218
 
Bfelow 5 324 233 
 280
 
5--10 293 500 430 283
 

10 15 360 550 698 396 
15-25 357 390 470 280 
25 & above 245 637 555 400 

Average 314 480 572 314 Table 2.6 (cont'd). A.E.R.C. Studies, Kota, 1971-72(Rs./Acre) 

Table 2.6 (cont'd). A.E.R.C. Studies, Saharanpur (U.P.), Mexican 
1967-68 (Rs./Acre) Size Group (Sona De nVariety 

(Acres) Kalyan) Irrigated Unirrigated 

Net Returns Below 5 50 .106 -27

Size Group Mexican Local HYV Desi 
 5-10 146 -108 99...-- ---- -- -..-..- 10-15 153 55 565-10 527 356 304 15-20 98 306 2910-15 461 
 334 372 20-30 
 59 -5 -13
 
15 20 622 331 
 462 30-40 117 
 47
20-25 566 355 
 479 40-60 279 282 
 35
25 -50 418 308 273 60 & above 245 98 -17 
C0 & above 605 468 280

Average 533 357 339 Average 144 85 17 
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Factors Determining High Incomes from High-Yielding Table 2.7. Yield of Mexican Wheat by Size of Holding. 

Varieties 

The resource base: Evidence of proportionately larger 

incomes from HYV wheats on the larger farms is provideddi rdctosA ~ hw ni 
by certain indirect .idications. As will Ie shown presently, 
the most important distinguishing feature of adopters from 

the non-adopters is an access to Pssured water supply, 
in the case of former.typically from one's ow,- tubewell, 


In a State like Punjab, the command area of a private 


tubuwell is reckcned at 20 to 25 acres. 
 This places holdings 

or around this size in a clear!v advantageous position,above 
excepting in areas where purchase of water from neighbour-

ing tubewells is a common practice. Extension workers at 

Punjab Agricultual Un:versity suggest that the optimum size 
of holding f!r efficenl cultivation of HYV wheats, assum-

ini] a tubewell, bLT not necessarily mechanical power, i.e. 
This floor can be reduced25 acres.tracto, is about 20 to 

w;th efficient managemunt, to 15 acres 191. But the 

prospects of availing rullest economies of modern technolo-

gy on holdings helow this lUel are not very encouraging in 

the pi esent state of factor markets ard availability of 

IjmllIc infra stiuctuwe (See YJble 2.8). 

Apart from an op0-mLnr size of holding indicated by 

economic opeiatio Of a tulewell, new wheats also reli(! 

imtir oved farm equipments to produce highest yields, e.g., 

rmproved ploughs, discs, and harrows for proper land 
1,-volling and seed i d fertiliser dIlls for shallow r.lanting 

and exact spacing of sedhlirs; and only the large farmers, 

most of whom have already made capital investments in 

tu!ewells and miroved equipments are initially in a 

position to adopt new high-yielding varieties and also to 

tuxploit their potentialihes to the maximum. 

Irrigation: Practically every study of the economies 0f 

HYV wheat has emphasised the importance of irrigation 

and its timing. In the aneas where HYV progra.mme has 

succeeded, irrigation has received considerable impetus, 

particularly ir terms of encouragement of private invest-

ment In tubewells and pump-sets. Concommitant with this, 

there has been a complete reorientation of the rural 

electrification programme which is now directed, mainly 

!owards energising pumps and water lifting devices. 

The effect of irrigation facitilies on the adoption of 

the HYVs is well brought out in a survey of the farm 

economy of Haryana 151. For this study, the State was 

divided into three regions-Northern, which comprises 

districts of Amb,'la, Jind and Karnal; Centre, which 

comprises districts of Hissar excluding Bhiwani a!,d Loharu 

tehsils, and district of Roltak excluding Jhajjar tehsil; 

rnd Southern, wh ch comprises district of Gurgaon and 
Loharu and Jhajj.3r tehsils.Mohindergarh and Bhiiwani, 

The Northern region has neariy 67 per cent of the caltivated 

.;eas irrigated, this compared with 21 per cent of the South-

ern region and 55 per cent of the Central region. Wherever 

better irrigation facilities exist, a much larger percentage 

of cultivators have taken to impraved methods of agricultu-

re and hav thu.- increased their incomes and output. For 

A.E.R.C. Studies. 

. .... .Size Group 

B Kota (Rajasthin) 1S71-72 (Sona- Kalyan)Below 5 a~cres 

5 10 
10- 15 
15-2020-30 
30-40 

40-60 
60 & above 
Average Bijapur (Mysore) 1967-8 

Upto 10 acres 
10.1-20 
20.1--30
30.1 -50 
50.1-75 
75.1 & above Average18.62 
Average Saharanpur (U.P.) 1968-69 

0 5 acres 
5 10 

10- 15 
15-25 
25 & above 
Averaqv-

Puv 5iacre( 
5 10 

10 20 
20 30
30 40 
'10- 50 
50 & above 
Average 

Table 2.7 (cont'd). P.E.O. Studies. 

Groih17 Yeld 

eG ----:._ . 16-68-

Below 2.5 acres 
2.5-5
5--10 

23.64 
22.70 
23.91 

10- 20 24.72 
20-50 
50 &above 

28.21 
31.10 

Average 26.55 

Table 2.7 (contd). l.A.D.P. Study, 1967-68. 

Size Groups 

Below 2 hectares 
2--4 
5 & above 

Average26.52 

Yelo (qiha)... .. 

9 78 
14.28 

15.41 
14.30
14.8114.05 

2270 
19.88 
15.71 

23.00 
1"7r! 
24.82 
18.53 
16.55 
17.07 

12,94 
19,34 
25.61 
19.94 
21 49 
21 1/ 

2b b!) 
2b 21 
2V 45. 
25.3!9 
34.58 
31 22 
29.64 
28.3) 

1.68-.. 

-- 6.* 
22.90 
19.27 
20.08 
25 19 
25.74 
26.16 
24.63 

1967-68 
Yield tlihi 

30.05 
25.98 
26.06 
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Table 2.8. Percentage of area under irrigation by size of operational holding groups. 

Name of Study 

A.E.R.C. Studies 
I. Faizauao U.P.) 

Year 

1968-69 

Participant 

P 
NP 

Size Group * 

0 1 1-3 
. . ._. 

388 29.6 
32.3 26.3 

3-5 

31.2 
335 

5-10 

25.9 
23.8 

10-15 

23.9 
-

15& 

above 
. 

32.4 
-

Total 

28.6 
283 

2. Karnal (Haryana) 1967-68 P 
0-5 

100 
5-10 

100 
10--15 
94 

15--25 
94 

25-50 
9i 

50-75 
100 

75-100 100-200 
93 100 

Total 
97 

3. Amritsar (Punjab) 
5-10 

524 
10-15 
51.1 

15-20 
52.5 

20-25 
57.0 

25-30 
480 

30-45 
411 

45 & 
above 
47.4 

Total 
49.3 

4. Saharanpur (U.P.) P-

NP 

Below 
5 

81 

5-10 

96 
97 

10-15 

92 
97 

15-20 

95 
91 

2J--25 

90 
100 

25-50 

97 
mno 

50 & 
above 

90 
-

Total 

-

5. Tikamgarh (M.P.) P 
NP 

Total 
99.2 
70.3 

6. Kota (Rajasthan) 1971-72 

Below 
5 

95.0 
5-10 

60.5 
10-15 
64.0 

15-20 
76.5 

20-30 
56.6 

30-40 
73.0 

40-60 
36.0 

60 & 
above 
44.5 

Total 
58,8 

7. Bijapur (Mysore) 1967-68 P 
NP 

Below 
10 

83.3 
--

10-20 

37.4 
4.9 

20-30 

28.2 
9.2 

30-50 

25.1 
2.0 

50-75 

22.5 
4.0 

75 & 
above 

10.6 
5.2 

Average 

23.4 
5.1 

Farm Management Studies
1. Ferozepur (Punjab) 1967-68 Mexican 

Desi 

Size group 
Below 
6 6-9 

40.3 52.3 
23.4 20.0 

9- 14 

52.3 
21.3 

14-24 

32.0 
22.0 

24 & 
above 

57.0 
20.0 

Overall 

52.6 
21.3 

2. Muzaffarnagar (U.P.) 1966-67 
1967-68 
1968-69 
Average 

Below 288 
2.87ha. 4.71 

79.8 81.6 
90.7 96.0 
94.1 100 
88.2 92.5 

4.72-
6.96 

86.1 
930 
99 1 
92.8 

6.97-
10.65 
81.4 
87.1 
977 
86.4 

10.66& 
above 
88.3 
99.3 

100 
95.51 

Overall 
84.7 
93.8 
97.1 
91.9 

P = Participants in HYV programme. NP = Non-participants in HYV programme. 
*Acres, unless otharwise noted. 



Table 2.9. Total cash Expenditure and Expenditure on Fertiliser. 
P.E.O. Study 1967-68 (rupees per acre). 

Siue Group Toal _Expens. I-.er tisers 
(acres) H.Y Holdinq Other Holding H.Y. Holding Other Holding 

Less th:r-r 2 5 202 28 
2.5- 5 215 24 
5 10 227 33 


10 20 215 28 

20 -50 270 36 

50 &above 281 45 
All Farmers 244 34 

example, households of the Northern region achieved 
average output level of Rs. 1,004 per acre. The correspond-
ing figures for Central region are Rs. 506 and for Southe-n 
region Rs. 148. 

In two brief trips through two of the principal districts 
of the Punjab in ealy 1969, Ladejinsky observed that the 

tubewells were the core of the agricultural transformation 

of the State. Their number increased from 7,500 in 1960-

61 to 110,000 in 1968-69. A tubewell and "miracle" 

seed and fertilser stand for 20 to 24 quintals of wheat to 

an acre. In another field trip through Purnea and Saharsa 

districts (in Bihar) the same author observed that there 

were areas in these districts where next to the uncertain 
rainfall there was hardly any other source of irrigation. 

Even there wherever limited irrigation facilities existed 

modernised agriculture was centred, "of necessity at a 

reduced tempo; better but not upto standard quality 

seed; only slightly more than a third of the prescribed 

lertiliser dosage, a token of pesticides, and so on" 120i. 
In practically all the studies conducted by the AERCs, 

adopters are found to have a higher proportion of their 

land under irrigation than non-adopters, indicating that the 

access to irrigation has an important influence on adoption 

behaviour, For example, the Kota study of 1971-72 

brought Jut that the proportion of adopters among large 

farmers was more, and the cause of low adoption on small 

farms was lack of irrigation facility on many small farms. 

Barbara Hariss also observed direct correlation between 

extension of irrigation facilities and increase in the rate of 

adoption of the HYV programme. According to her, 

although effects of irrigation on production benefits have 

been over-estimated the participating farmers 'alue its role 

in minimising weather risks 1121. In a series of interviews, 

82 11
 
66 7
 
83 9
 
82 7
 
102 9
 
111 10
 
92 8
 

concluded that one of the reasons for the reluctance of 
farmers to take-up the HYV wheat cultivation was their 
belief that the failure of rains inflicted more damage to 
fields sown with the HYV, and this scared many small 
farmers who did not have their own irrigation icilities 
461. Achary;. s study in the same area revealed that most 

of the adopters were large farmers and had their own 

pumping-sats for irrigation 111 
Larger costs: The increase in incomes from HYV 

wheat can be directly attributed to larger usage ot 1odern1 

inputs. From the available studies, it is clear that the pe 

hectare cost of cultivation is significantly larger inthecase f 

the HYV wheat compared to that of local varieties. Thii is 
evidenced from the AERC's studies (See Table 2.9). 

Significant difference in the cost 3 per hectare have also 

been revealed by the Farm Management Studies. While 

the total cost (on per hectare basis) in the case of the 

HYV wheat in Muzaffarnagar was Rs 1,413 00 that in the 

case of local wheat was Rs. 1268.00. The correspoidiriq 

figures for Ferozepur district were Rs. 1,59685 for HYV 

wheat, and Rs. 1192.40 for local wheat 118& 441. Thus 

while HYV wheats produce more income than deshi wheat 

under most of the circumstances, large increases in incomes 

from the HYV can be directly attributed to larger usages of 

modern inputs. 

It wasestimated by Bhalla in his Haryana study that with 

one acre increase in operational atea, the progressive cultiva

erh ctarFSd
 
per hectare).
 

Size Group Total Cash 

she found that doubt about the availability of adequate---l-ndi--r-_---........... Frilsr
 

irrigation was one of the important reasons preventing non-

participants from using the improved inputs. 

Similarly, 1lackeriburg, in his study of progressive farmers 

in the Punjab and Mysore observed that the adoption of new 

technology wis strongly influenced by the availability of 

irrigation facilities. There was no progressive farmer in the 

sample areas who cultivated only dry Iid !61. 

Lack of irrigation facilities have deterred small farmers 
in Southern Rajasthan to adopt new technology. A study 

conducted by Vidya Bhavan Rural Institute, surveying the 

spread of high-yielding varieties of seeds in Udaipur region, 

0 6 Faropur (Punab) 19689 to 1969-70 
06ars531 


6-9 
9- 14 
14-24 
24 & above 
All sizes 

Muzaffarnagar 
0 2.87 hectares 
2.88 4.71 
4.72- 6.96 

6.97-. 10.65 


10.66 & aboveAll sizes 
Allsizes_282_ 

9?
 
467 105 
504 115 
519 120
 
442 130 
482 114 

(U.P.) 1966-67 to 1968-69 
334 62 
299 44 
311 42 
279 41 
258 54
282 4040 
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Table 2.9 (cont'd). A.E.R.C. Studies (Rupees per acre) 

Size Groups
(acres) Expenditure 

Cash- -

Expenditure on Ferriliser 
Kalyan 

Deshi 

PV- I 
Amritsar (Punjab) 1967-68 
0-5 218 
5-10 228 
10- 15 127 
15-20 203 
20-25 139 
25-35 207 
35-45 156 
45 & above 178 

LH 

176 

157 
142 
144 
152 
171 
66 
136 

5-64 

390 

124 
103 
-
120 
130 
212 
182 

Kalyan 

271 

186 
264 
364 
727 
539 
269 
390 

Other 
Mexican 
varreties 

463 

155 

744 
761 
861 

437 

Des 

131 

116 
123 
104 
192 
122 
93 

124 

S-227 
Kota (Rajasthan) 1968-69 
0-15 74 

1V -40 72 
40 & above 128 
Average 91 

Kalyansona
Kota (Rajasthan) 1971-72 
0-5 52 
5-10 61 

10--15 95 
15--20 129 

S-64 

49 
68 

82 
G1 

Sona 

-
116 

167 
163 

P 

if 
22 

42 
28 

NP 

13 
22 

7 
17 

-

Kalyan PV- 18 
S-308 

(Sonalika) Desi 

------ 20-30 
30-40 
40-60 

130 
97 
126 

Amritsar (Punjab) 1968-69 
Below 5 297 
5-10 279 

303 

267 
333 

357 
154 

163 

60 & above 
Average 

85 
98 

10-15 
15-20 
20-5 
2535 
35-45 
45-60 
60-75 
Above 75 
Averay, 

285 
294 
358 
301 
352 
309 
273 
277 
304 

233 
256 
387 
281 
296 
296 
285 
267 
278 

271 
321 
420 
295 
395 
335 
272 
294 
327 

136 
194 
-
91 

17 
-

-

-
146 

S-308 S-227 
LR (Sonalika) (K.S. Sib)

Saharanpur (U.P. )1968-69 
Below 5 143 216 -
5-10 210 244 278 
10-15 205 205 286 
15-25 15 259 286 
25 & above 174 249 224 
Average 180 258 253 

591 

136 
157 
181 
157 
188 
167 

Fertiliser expenditure on 

Other 

R-18 LR S-64 Kalyan Mexican
varieties DOsi Participants Cash Expenditure 

Amritsar 19C7-68 
0-5 55 
5-10 55 

10-15 158 
15--20 64 
20-25 110 
25-30 83 
30-45 109 
45 & above 104 
Average 103 

73 
73 
92 
8e 
90 
70 
102 
25 
72 

45 
45 
48 
38 

67 
66 
84 
72 

54 
54 
63 
129 
157 
141 
297 
127 
106 

-

108 
50 

-
-
144 
114 
-
77 

47 
41 
58 
40 
62 
40 
4Q 
48 

Mexican 
WhMeat 

Bijapur (Mysore) i967-68 
Upto 10 399 
10-20 46? 
20 30 556 
30 -50 460 
50-75 347 
75 & above 261 
Av,,!' , 412 

Desi Wheat 
(irrigated) 

277 
281 
120 
185 
121 
148 
166 



FertilliserExpenditurt on Expenditure on fertilise, 
Kalyan PL-I, 

Amritsar 1968-69 
Below 5 112 108 
5-10 92 77 

10-15 93 93 

15--20 93 104 

20-25 114 108 

25-35 120 117 

35-45 138 130 
45-60 130 148 
60--75 124 145 
75 & abovu 107 105 
Average 117 113 

V wha 

S-64 S-277 
Kota (Rajasthan) 1968-69 
0-15 110 138 

15-40 127 140 

40 & above 165 294 

All farmers 121 219 

Sona Ka!yan 
(Kalyansona) 

Kota (Rajasthan) 1971-72 
Below 5 254 
5-10 293 
10-15 303 
15-20 33120-30 379 

30-40 307 
39040-60 

60 & above 350Average 327 

Cash Expenditure 

Mexican 

Saharanpur (U.P.) 1967-68 
0-5 
5-10 210 

10-15 154 
15-20 222 
20-25 204 
25-50 252 
50 & above 168 
Total 197 

Local 

HYV 


-
141 


117 

136 

171 
131 
159 

147 


S-308 Desi Local 

Mek can HYV Deshi NP 
91 36 Saharanpur (U.P.) 1967-68 
91 44 0-5 - - 
104 25 5-10 121 70 36 19
 
124 102 10-15 50 39 20 
122 - 15-20 99 50 37 
114 43 20-25 123 94 37 
165 57 25-50 161 48 48 
132 - 50 & above 87 84 39 
130 Average 107 62 42 14 
110 
131 46 S-308 S-227 

D --- LR (Sonalika; (K.S. Sib) 591 
Desi-wheatHYV Saharanpur (U.P.) 1968-69 

KalVan- Below 5 
sona P NP 5 10 

10-15 
- 53 15 25 
333 69 51 25 & above 
427 116 112 Average 
432 83 51 

Bijapor (Mysore)Upto 10 
10-2u 

20-30 
30-50 
50-75 
75 & above 

... Average 

Desi Faizabad (U.P.) 

35 69 - 27 
73 90 114 46 
63 85 84 57 
50 61 82 47
 
49 95 75 64
 
55 86 82 50
 

Expenditure on Fertiliser 

Mexican Desi (irrigated) 

1967-68129 82
 
162 67
 

161 25
 
152 48
 
137 47
 
108 8 
146 45 

Mexican 
1967-68 

205 
128 
111 
126
 
83
 
63 

103 

-
97 


101 

93 

103 
119 
106 
107 


0 1 
1 3 
3 


5- 10 

10- 15 

15 & above 
AvPraqe 

"Cost A 2 Cash expenditure i, approximately three/fourth of cost A 2. 
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,X iillh t) I IYV p i tir aitS ,Illd lell ;)i 1li:p llts(il a 
illnlll in scale l iillihs of Ihe l (wi:atirli dl ditfer'.t 
levels ot with ddifirisks arid tiiit capciIie ipI epay loans 
within a rjiven time 

In spite of thes. lirtatim is, most of the investigations 
have revealed a litrger dehpendence rif HYV qrowers on 
cooperative arid Oi " mnstitutional credit. Itwas shown in 
the PEO studies that all the adoptinrj farmers would like 
to have cooperatie credit, but owrnq to a shortaqe of 
supply, mismanagement or political factor enterinq into 
loans disbursement, only itsmall Iroportion f farms were 
able to obtain loars from this source. In the areas studied 
by the PEO, there was a positive relationship between the 
proportion of farMers who were member, of the cooperati-
yes arid the farm .ize. This means that the larger fermers 
were able to have access to cheaper source of credit. Fo 
example, the AERC study imKotaexhibited that of the total 
operational cost larfle farmers financed proportionately high. 
er percentage from credit socielies; reverse was true for the 
small farmers. It was explained that such outcome was a 

result of Ihe biased policies of the co op rative, which were 
do miated by large farmers 131. In ,,,rne areas, it seems 
that a few small farms could also succeed in obtaining
cooperative credit--and those who had, met a nigh pro 
portion of their cash expenditure from this souice Among 
the small farmers it is these farmers sWhO llad,' idopted 
new varieties 1231. 

In the areas whuru the HYV have siCC('Vedid I,lhiclas 
sical case being that oifLudhiana district in Ilhe Punab, 
the cooperative system has shown mu:h rlir:ati resilerica 
According to the IADP study of this dis ti r:t, by 1969 all 
the villaqes wee covered by cooperative, irid 96 per cer:t of 
the farmers in the district were members of thi: cioperative,.
Crop loan system was introduced in the dist ri-t in 1966-67 
which lessened the constr aints imr)osi.d try the require
ment of tangible security, mostly land, on the, borowers. 
Tenant cultivators were also made eligible for coupera
tive loans. The proportion of cultivators who availed of 
credit farilities increased in all the size groups, nearly 60 
per cent or more of the farmers of all siue oroups took 

Table 2. 10. Per hectare 

Haryana (in 1970-71). 

(:r . IrreI. 

Operational cot 
H11, Irribtlru
 

Cau,uia 


Ar ,ir.hed 
F'111ilv 

T01,I1 

Bullock Iaiuo.i 
hbred 

Owned 

Total 

liAchre labour
 
Hired 

Owned 

Total 


Seed 

Fei iliser and mianure
 

Ferliser 
Manure 
Total 


InsectIicides 
1iqation char ges 

Int eest on Woiking Capital 

Fixed Cost 

Rental value of owned land 
Rent paid for leased-in land 
Land revenue, n:esses arid taxes 
-epreciation on I mplriients arid 

Farm Buildings
Interest oirFixed Capital 
Total Cost 

cost of cultivation of wheat in 

HaJryonii ri~l 
Rs, pi Poll rm -t,R pveler:r.wrr, ut h l mrm, hrtimrmr, 

792.76 62.66 926.99 

2b I! I 1(9 84.95 
b4 6b 

152 41 
4 3.) 

120 b 
It11.) 

163.4( 
232 31 18 36 328 30 

1 0 1.9 091 
167.51 1324 141791 
168 58 13.33 142.85 

16.32 1 29 40.68 
38.02 3.01 39.75 
54.34 4 30 80.43 
96.74 7 65 65.35 

I111.09 8.78 208.60 
4.48 0 35 10.48 

115.57 9 13 219.08 

041 
109.60 8 66 71.95 

15.62 1.23 1862 

472.36 37.34 727.60 

301 35 2382 543.12 
11.45 	 0.91 33.43 

3 17 0.25 4.14 

63.99 ! 06 57.87
92 4(1 1 30 89 04 

1,265.12 100 1,654.59 

Putijab and 

t cerr.ig,
oi lOtil
Cost, 

56.02 

13 

4 821 
9.88 

19 84 

006 

851 

8.63 

246 
2 40 
4.86 
3.95 

12.61 
0.63 

13.24 

0.02 
4.35 
1 13 

43.98 

32.83 
2.02 
0.25 

3.50 
5.38 

100 

Source Comprehensve cost ol cultivation studies, op. cit.
Note More than 90 per cent of the area covered n the sample was bawn HYV
 
wheats.
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lth.,2. 11. Per hectare cost of cultivation of HYV wheat in Punjab (average
for the years 1967-68 to 1969-70) and U.P. (average for the years 1966-67 
to 1968-69). 

Punjab U P 
196T8 t__ 196q-f 9.70 1 1 

Iteans 

Hired human iool)r 

Bu;lOcK labour 

Macninef Idbou 

SeeIs 

Fertilisers and manure 

Miscelladii:ous 

Insecitidi:s 
Irriqation 
Interest on working capital 
Deprecidtion 
Laond Iive ue, ce,..etc. 
Rent riaid 
Rental ,aluo 
IntterUsr '';Ix'd capital 

Fayniuy biout 

Total Co.t C 

Per centage Percentage
 
Rs./ of total FIs./ of total
 
ha. co.,t ha. 
 cost Average 
220.16 13./9 74 5.24 9.52 
174.52 10.93 297 21.02 15.97
55.55 3.48 7 0.49 1 98 
95.74 6.00 160 11.32 8.66 

177.68 1i.13 96 6.79 8.96 
7.08 0.44  0.22
0.42 0.03 0.02 

73.13 4.58 41 2.90 3.74 
10.73 067 18 1.27 0.97 
55.36 3.46 54 3.82 3.64 
2.28 0.14 9 T.65 0.40 

47 39 2.97 3 021 1.59 
438.27 21.44 496 3C 11 31.27 
67.23 4.21 83 5.87 5.04 

171.33 10 73 75 5.31 8.02 
1596.85 100 1413 100 100 

SoucLe Farro Management Studies of Punjab ald U.P. opp. (it. 

loans from the cooperatives. The average loan taken per 
hectare of cultivated area was the highest for the medium 
cultivators having hoidings between two to four hectares. 
It increas-d in their tases from Rs. 74 per hectare in 1962-
63 to Rs. 147 per hectare in 1967-68. For small farmers, 
having less than two hectarus, the amount of loan increased 
from Rs. 59 per hectare to Rs. 101 duringq the same period
1261. 

In conttast, a study of the credit structure in Purnea 
and Saharsa districls shows that Government taccavi loans 
accounted for 17.8 per ciint of the total credit advance, 
Cooperatives lent 13 per cent and money-lenders 67.6 per
cent. The commercial banks advances were of negiligible
order of 1.6 per cent. Taccavi and comme'cial bank loans 
were mainly to large farrttets with 15 to 20 of hold-acres 

inIs. Cooperative 
 loans went mainly to farmers with 10 
to 15 acres of holdings and loans from money-lenders
went mainly to farmers with less than 10 acres, in particu-
larto farmers with very small holdings. Such loans, how-
ever, do not seem to have been spent on fertiliser or for any 
other developmental purposes. On such loans the interest 
rates are quite high. If a farmer gets such loans for the 
purpose of fertilisers, he pays, in effect 70 to 80 per cent 
more than the normal cost. Naturally the credit facilities 
in these areas were not conducive to optimum utilisation of 
fertilisers and other modern inputs 1201. 

According to another sutdy in the same araa, the 
percentage of agricultural households in Purnea not using
the HYV was 68 to 69. Lack of resources to invest in 
better practices and failure of credit facilities to fill the 
gap were the m.iin explanations for the low rate of adop-

28 

tion. In this district cultivable holr'ings of five acres and 
less accounted for 52 per cent of the investigated house
holds and 74 per cent possesed holdings of less than 7.5 
acres. Such ho!dings found it difficult to acquire institu
tional loans. Therefore, the HYV even with its greater
profitability is hardly of any practical consequence to 
them 1201. 

Even in the Punjab, as the study of Jullundur district 
shows, for small farmers who had only one or two acres, 
credit was not integrated with inputs. Seeds and fertilisers 
were sold on cash basis much before the sowing season 
(i.e. in October) while the credit facilities weie extended 
only in January 111. Practically, all the AERC studies 
have brought out the difficulties of obtining credit, 
especially by the small farmers. It seems that because of 
the rigid loaning practices, cred;Z has not acted as an 
incentive to innovate. 

Tenancy: Another major handicap in the extension of 
new varieties could be the extent of tenancy. But in fact, 
in most of the cases, tenancy has not proved to be a 
handicap for the acceptance of new varieties. In many 
areas, the reverse seems to be the case. Blackenburg 
observed, from his study of the Punjab, an association 
between frequency of tenancy and progressiveness. Average 
farmers have significantly less proportion of leased-in land 
(i.e 46 per cent) compared to the progressive or the 
improved farmers (65 to 67 per cent) [6]. Mishra and 
Ryagi, in their study of Kota district of Rajasthan, found 
that the percentage of owners-cum-tenant; was more among
the adopters than among the non-adopters. Conversely 
pure-owners were in larger proportion among the adopters, 



e.g., 77.5 per cent compared to 60.0 per cent among the 
adopters 1261. In another study, by Mukherjee, no 
significant difference was observed as between the perform-
ance of the owner,, and tenants. If anything, it appeared 
that the ter ant farmers had uEed on an average more 
fertilisers per hectari' than the owners 130i. 

On the basis oif rl-e PEO data, Mukherjee concluded that 
the rate of adoption is not significantly different between 
owner and tenant farmers. It is logical to assume that in 
the initial years of the programme, it will be the more 
innovative and enterprising farmers, who will come forward, 
By and by, others will join. When then differential response
will be more significant as between big, middle and small 
farmers and not so much h tween owners and tenants 1231. 
This is because of the high potential that the new seeds 
have for achieving substantial higher yields which can 
more than con'peoateA for tire onerous terms of tenan',y. 
1311. Commenting on Mukherje,'s paper, Parthasaithy
aoid Hamnath Bab niamntoLi that it is F:essary to distin-
guish betw'ear two typvs rif te:nancies--pure tenancy and 
owner tenancy. Several stI(rI1-s show that owners-cum-
tenants perform better In many respects, e.g., use of 
fertilisers, agricultural investment, etc. than pure owners or 
pure tenants 1331. 

Literacy: The other reported handicap, viz., illiteracy, 
again does not seen to be such a dt'terrent for the adop-
tion of new varieties. In Karnal district, according to an 
AERC study, of the 60 adopters, 52 per cent were illiterate, 
20 per cent educated upto primary level and 28 per cent 
upto middle level. In a relatively more progressive Kosi 
area (of Bihar) literacy rate was below the already low state 
average of 15 per cent 1201. It appears that at an early 
stage of agricultural revolution, literacy is not as crucial a 
variable as one might have been led to believe. This is 
mainly because inthe initiation into the new technology or 
in subsequent experimentations with the level of inputs, 
the: written word plays a minor role. The role of neigh-

bours, relatives arid opinion leaders is any time more import-

ant 1121. The weight of the evidence suggests that while 

the early adopters are relatively more literate, these who 

follow rely more on observation and spoken word. Besides, 

role that the radio broadcasts have played in the extension 

of HYV is also remarkable. 


Conclusions 

Due to different coverage, concepts and methodolo-
gies used in the studies reviewed above, it is difficult 
to arrive at firm assessment of the HYV programme itas 
operates at the field level. However, certain tentative 
inferences can be advanced. These should be considered 
more in the nature of hypotheses rather than empirically 
verified and tested results. 

From available literature it is clear that the main reason 
for rapid adoption of new varieties of wheat is the higher 
net income that is expected from their adoption. The basic 

reason for larger profitability is not so much the diffeience 
in the unit cost as the larger output with tihe application of 
modern inputs. As a result, the overdll differences fiom 
raising new varieties on a hectare of land are demonstrably 
larger than that obtained from growing local varieties. The 
very nature of response of new varieties to the use of modern 
inputs results in a wide range of Incon, among the adopt
ers, depending mainly on the level of iwe of these Inputs. 

Larger cash resourcs ust d to grow hiult-yieldirg varie 
ties on the one hand and risk which is implicit in th. 
adoption of any new practices on the other makes it almost 
inevitable that only those who have their own savings or an 
easy access to borrowed funds should be the early adopt. 
ers. In the Indian context, it isthe farmers owning or 
operating large holings who gairity for this purpose The 
weight of evidence sugge.fsts, thoug]h it does not prove 
conclusively, that not only lar itfarnwr were early adopt

ers and in any given year they C0I t tuti gmd lir proportion
among the adopter , bUt they al o emITli devotedawe 
proportionately larger extent of ttoi weat ireS under 
HYV. And finally, per acre returns obu-tn(d Io mrHYV 
on the large farms seem to he higher thafi txit obtained 
on the small frms 

The reasons for an advantageous positioll enjoyed l.ythe 
large farmers are imbedded in the nature of HYV technolo. 
gy. Although this technology is not so much depfident on 
the indivisible inputs, like tractors or orachines, it does 
make investment in these machines and particularly in a 
tubewell quite remunerative. Therefore, in areas where 
custom service of machines is not in vogue, high-yielding 
varieties programme concentrates on the farms of larger 
cultivators who can afford to have these machines on their 
own. More important than the indivisible assets, it is 
irrigation which is the crucial determinant in the adoption 
of new technology. The paucity of resources to invest in 
irrigation is overcome in areas where public irrigation system 
exists. However, even in these areas a suppiementary source 
of irrigation, viz., a tubewell, compounds the returns from 
the adoption of new technology. The magnitude of 
operational costs and a larger cash component in the total 
cost favours those who have their own liquid resources or
 
access to easy sources of credit. In fact, the availability of
 
cheap credit comes out as one 
 of the key factors in
 
determining returns from the adoption of new technology.
 

Fortunately, tenancy and illiteracy do 
not seem to be
unsurmountable handicaps for those who want to adopt 
new technology. In the case of the former, high returns 
from the adoption of HYV can compensate even the onerous 
terms on which the tenancy iscontracted apart from the fact 
that the tenants are not necessarily the poorest aming the 
cultivators. The second disability is not a major hurdle 
as in a traditional rural society the importance of oral 
communications is far greater than that of the written 
word. 

Because of the limitations cited earlier, the small 
farmers have been able to avail of the superior technology 
only upto a limited extent. The root of most of their 
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problems lies in the non-availability of the public infrastrac-
ture and in the functioning nf the factor markets. It is 

principally to these issues that the policy makers will have 

to address themselves along with some other issues which 

will be referred to in the following section. 

Notes 

1, In a private communication, Anderson explains "Since Ludhiana 
has about the poorest soils in India and Shahabad has about tIe 
best, the differences are even more striking. However, in the 
early period, wheat was being multiple cropped with rice in 
Shahabad leading to poor seed bed and soil structure, whereas tie 
sandy soil of Ludhiaa beint unsuitable, for paddV d.d not present 

III GUIDELINES FOR FUTURE ACTION 

A number of carefully conducted studies and a reasonably 
ilood statistical teporting system enable one to have broad 

ideas about the performance of hirt-yielding varieties of 

wheat in India, In the ptVViOLiS section, we have mentioned 
some o th, handicaps which inhibit fuller extension of 

new varieties in the country. On the basis of this discussion, 

certain lines fot further action are indicated. 

Varietal Improvement: The insttinsic superiority of the 

Mexican varieties and the adaptive research conducted in 

India have resulted in a riumbi of new varieties which 

have clear advantages ovwr the local varieties. However, 

the very fact that practically all these are derived from 
one stock, puts them at a disadvantage when it comes to 

litjhtinq the host of likely pests and diseases. Sometimes 

a fear is ixpresed that if some9it! type!, of rlsts were to 
attack these vaiiltties Ior svhich the resistance is not built, 

tile who' ctop ')f whtl ilotn PLurrab to West Bengal can 
Ihmidestioyed iti ,ii inlist:ilinaimmite mainet. That this feat is 

ro ilhoether hylthetii:.iI is proven by the fact that in 
thils yVai (1973) ilI, it., , sispi:mnn that some rusts to 
whir I l irstiiil ', ic:l. r. ito itmitune have attacked and 

I.imjled Ihr- yrll i rr-iiml INth Punlah and Hiy,ina. 
Wlirtlriio is yrin', sliigirilior fit yield is only a lrwiiolaly 

lhenoeo n nt,iy bie l0V to moisture sttess at he time of 
,:eninq or it is sthittlhtng tote serious is yet to be 
ascertained. Irs any case, the varietal research will have to 
continue to have a majot emphasis on building resistance 

against the likely damages, 
The prevalence of nearly nine varieties in a more or less 

homogenous tract, that the wheat growing regions are, 

:0 

this difficulty. The shorter season in Shahabad also accounts for 
lower yields." 

2. However, it was noted in the same study that in case of bajra, 
paddy, maize and jowar, proportior of acreage under the new 
varietes is unrelated tn the size of farm. 

3. For defiritiorns of (osts see Table 2.3. The total rost used in 

this text refer, to cost C ot thf Frorm Minagret Studies. 

4. There is also evidence showing that HYV's are more responsive 
than local varieties even up to 20-25 kilos 0f nitrogen pei hectare. 
See, e.g., I.J, Sinoh and K.C. Sharma, "Production Functions and 
Economic Optima in Fertilise, Use for Some Dwarf and Tall 
Varieties of Whear," Resea'ch Bulletin No. 5, February, 1969, 
College of Agricu!ture, Pantngar. 

5. The changing role of tenancy in the progressive areas is discussed 
in greater detail by this author. 

suggests that more local research is needed to adapt new 
varieties to the specific environment. Since different varie

ties have different attributes in regard to dates of sowing, 

duration of matulrity, initial and optimum response to 
inputs, resistance to pests and diseases, etc., there is a 

need, first, to understand these qualities at the field level 

and, later on to extend the varieties int a more discrimina

tive manner. There is therefore a need for a more carefal 

release policy. Besides, an organised sec'd industry, supply

ing high quality seeds suitable for different locations can 

give a defitite fillip to movement. 

An important development in the recent years is that 
new wheat varieties are spreading in areas which are 

traditionally rice growing areas. Also, in the traditionally 

wheat growing areas inkharif, i.e., the wet season, increasing-
IV-HYV paddy are sown. Since HYV paddy matures late, 

sowing period of wheat is also postponed, sometimes by a 
fortnight to three weeks. This has appau, itly affected the 

yieldE from new varieties. Since this tendency is likely to 
continue and gain strength, it is nicessaty that suitable 

adaptations are nidet both in paddy and wheat varieties so 

that they can he dovetailed in a rotation whic.h is more 
economic frtrm an ovetiall point of view. 

Inadequate Use of Inputs: The wide range in input ap
plication, particularly fertilisers, and lack of standardisa
tion of agronomic practices have made many people corn
ment that what we have obtained in this country is a 

varietal revolution rather than a technological revolution. 
The idea of a "package of inputs" which was sought to be 

popularised from the early 1960's has not yet found a 
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leneral acceptance it the field level. There are innumerable markets for inputs, particularly credit. Here too, it is 
combinations ani permutations of diffrr cnt inputs on not the dearth of thei, stitutions but the procedures and 

Indiidual tarms. SOmIl such diifhI n(C's ,re hound to policies followed which come ill the way of realising the 

exist and may be ivtwn economically justifed. ButI the main stated obleo:tives. For examle, a marninoth cooperat iv, 

reason for this divesity is the lack of knowledge or incapa- structure is cleated and supported by public pnlicy to 

city to produce adequate quantities of difference inputs, provide credit and other facilities to all sections or cultiva 

This suggests that the task before the extension workers tors, particularly to the small farmers. But in effect this 

is riot to bring out "one package" of optimum doses but a has not happened. The security oriented ireint policy, 

nrmber of combinations approximating to the optimum procedural tangles arid, the extent power equation in the 

dosages, as well as ,o evolve various combinations of inputs country-side compromise the effectiverres of these institu

tor different levels of cost and returns. It is true that too tions. What applies to ciedit also applies, more ,ir less, to 

numerous or too complicated recommendations are likely other inputs, particularly those which are in showt supply 

to confuse the farmers. Yet a few well-thoughtou t choices Whenever toiy input Is In short suL)py the 1a1qet fri mer 

rather than a package has a greater merit. pre erripts the available quantities. T-his is inspi I' of the 

Importance of public infra-structure: If there is one declared objectives of giving an 'rfluitable share in ail scaice 

single lesson to be learnt fiorn the success of HYV program- inputs to the smaller farmers. 

me ill wheat in India, it is the role that the public infia- It does riot follow that only a neww set of in,;titutions 

structure, pMticl.rly itigation, transport arid power, specificall created for the small farmers can benefit them. 

plays in the extension of new technology. Without any In a country where die small farmers coisttitut, the malon 

exception, the areas where these facilities were adequate 	 ty, the existing institutions can also be mad,, to wik lor 

were the first to adopt new technology. Also, it Is only in 	 their benefit provided that the small farme s c,,i b'o (wigmis
;

these areas that irrespective of owned resources everyone 	 ed to avail of the facilities which are essenr .v meant for 

could avail of the benefits accruing from the adoption of 	 them. The farmers' organisation shr,,,d anmi at not ,i y, :I 

new varieties. In fact, the more meagre the resource base of 	 fair share in the subsidised or th,: scarce inputs but alSo at 

'odividual cultivato's, the greater are 9ikelyto be the gains, maxinitsin returns from indr dual inputs. Theie is . 

both private and social, f,om the investment in public scope, rather a necessity, for t: great variety of oigansaton

infrastructure. The policy makers in this country arid al innovations for ensuring r:ollectiv2 action by the nwall 

countries similarly placed wifl have to carefully assess and the weak. Very little is known about the natuie arid 

the returns from resources invested in creating these 	 form of collective efforts which in many cicIilnstance, cin 

facilities as against the returns from the same amount of be an eective substitute for irdividualIv owned ssests 

resources, invested in either subsidising the inpu'.s or paying and resouices. 

From all availabie accounts, HYV programme in India sohigher prices for the output. On a priori qround, the 

investment in public infra-structure is likely to yield larger far has been mainly confined to what might be called 

progr ssive areas. Even in these areas, some of thereturns. 

Reducing institutional handicaps: Since the returns from problems mentioned above, have been coming to th( TO' 

If the niomeitum of the programme is tr, be sustained,new varieties are notably higher even after paying rents on 

varieties can spread alike on tenant it will have to be extended to relatively backward areasleased-in land, these 

and the owner operated farms. However, this does not mean where the handicaps narrated above will be all the more 

that the new technology can overcome all the institutional intractable. It is necessary, therefore, at this stage to take 

In areas stock of things, identify the problem areas, appraisi'hurdles or inequities in the relationship in land. 


where the relationship is particularly exploitative even with various alternatives arid define a set of consistent policy
 

the availability of public infra-structure, new varieties have 	 measures which can continue the spread of this indeed very 

remarkable technology which promises to contribute tcnot succeeded (e.g. in Kosi project area of Bihar) 1491 
wards production arid, if suitably oriented, also towardsInstitutional handicap of another type plagues the small 

farmers more seriously. And this is the functioning of the the social justice. 
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Appendix Information on Scope & Methods of the Evaluation Studies. 

StuDy 

AERC StudiesA study of Hign Ye :hng 
Varieties progra -- 
the Kota Distr.*. 
(Rajasthan) 
(Rabi 1968-691 

2) Economic & Sociai 
Implications of Green 
Revolutiorn A Case Studyof the Kota D istri~t. 

3) Evaluation of thc High
Yielding Varieties Pro-
gramme-Rabi 1968-69-
A Study of Mexican wheat 

in Karnal Districs (Haryana) 


4) Economics of High 

Yielding Wheat in Punjab 


(Special reference to
Amritsar District) 


Haryana. 

5) Report on HYVP in
Sahai-anpur Dist. IU.P.) 

ranu Dit re-Rabi 1968-69 (with re-

ference to Mexican wheat) 

6) The social & economicimpiications of thelarge 

Sca tion ofScale Introduction of 

of wheat in Haryana (the 

UNDP Global Project) 

Conducted by District 

AERC, Kota 
Vallabh 
Vidyanagar 

AERC, Kota 
Vallabh 
Vidyanagar 

AERC Karnal 
Delhi 

AERC Amritsar 
Dehli 

AERC SaharanpurDelhi 

AERC KarnalDelhi 

State 

Rajasthan 

Reference 
years 

1968-69 

Rajasthan 1971-72 

Haryana 

Punjab 

U.P. 

1968-69 

1968-69 

1968-69 

Htryana 1971-72 

Sample
Design 

Size of sample 
No. of
villages 

Good blocks 4 
and villages 
were selected. 
In each village 
stratified samp-
ling of partici

pants and non
participants of 
HYVs. 
Good blocks 4 
and villages 
were selected.we e s l c e ,valent
In each village 

stratified samp-
ling of partici
pants and non
participants ofHYVs. 

Multi-stage stra- 4
tified sampling. 
The ultimate unit 
was participant 
farmer. 

Multi-stage strati- 10 
fled random tamp-

ling. Five blocks were selected. 

Two good blocks 4 

and two good vii-lage, selected. In each 

village Stratified sample of 
participants was taken, 

Good district was 3human 

selected. Three vii-lages studied earlier 

were selected. Stra-
tifed sampling atthe farm level. 

No. of
farers 


100 


100 

60 

100 

600Teipttaeno 

120 

Costs concepts, 
Jsed for deriva
i'on ot income 

Cash and kind 
expnditure (equi
valent to Cost 
A 2 in Farm Ma
nagement Studies). 

Cash and kind 
expenditure (equl
expent t equoto Cost 

A 2 in Farm Ma
nagement Studies). 

Expenditure on seed,
farm yard manure, 
fertilisers, pesticides. 
irrigation only were 
considered. 

Variable expenciture, 
This includes seeds, 

fertilisers, irrigation
charges, labour char
ges (e.g. FYM, pesti

cides).The inputs taker into 

account were, seeds,chemical rertilisers, 

farmyard manures,
pesticides, irrigation, 

land revenue and 
lahour.Direct cost was used 

which included labour,kind rent, fertilisers 

seeds, irrigation 
charges etc. 



Appendix ' continued. 

7) Study of High yielding 
varieties programme ir, 
Mysore (Rabi: 1967-68). 
Mexican wheat in Bijapur 
District. 

PEO Studies: 
1) Evaluation study of 
High-Yielding varieties 
Programme-Report for 
the Rabi, 1968-69-
- ""at, Paddy & Jowar 

"2) Evaluation of High 
Yielding Varieties Pro-
gramme: Report for 
the Rabi; 1968-69-
wheat, Paddy & Jowar 

Gokhle 
Inst. of 
Economics 
& Politics, 
Poona 

Programme 
evaluation 
Organisation 
Planning 
Commission 
Govt. of 
India, New 
Delhi 

Programme 
evaluation 
Organisation 
Planning 
Commission 

Bijapur 

Different disz 
tricts in the 
selected States 

Gaya 
Hissar 
Rohtak 

Ahmednagar 
Amritsar 
Ludhiana 
Ferozepur 
Patiala 

SriGanga-
nagar 

Besti 
Muzaftarnagar 
Aligarh 
Saharanpur 
Sirapur 
Allahabad 

Mysore 

Bihar, 
Haryana, 
Maharashtra, 
Punjab 
Rajasthan 
U.P. 

Bihar 
Haryana 
Haryana 

Maharashtra 
Punjab 
Punjab 
Puniab 
Punjab 

(Rajasthan) 

U.P. 
U.P. 
U.P. 
U.P. 
U.P. 
U.P. 

1967-68 

1967-68 

Rabi 
1968-69 

Purposive Selec- 4 
tion of talukas. 
Villages strati-
fied random samp-
ling of farmers, 

Six stratified and 45 
15 sample blocks 
(Multi-stage strati-
fied sampling) 

Multi-stage stra-
tified sampling, 
Selection of Farm 
by systematic 
sampling. 

101 

441 (P) 

Cash expenditure on 
seed, manures & ferti
liser, land revenue 
hum-n labour and 
bullock labour. 

Cash expenditure, ma
terial inputs, such as 
seed, fertilisers, pesti
cides etc. 

Cash expenditure, ma
terial inputs, such as 
seed, fertilisers, pesti
cides, etc. 
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