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PREFACE
 

This is a soccial report 
on high yielding varieties of
 
the Diff-ision of Innovations project which was undertaken in 
collaboration with Hlichigan State U!niversity. Other special 

reports foclis on adoption of health practices, adoption 
of
 

family planning, and analysison an of opinion lcadership in 
relation to the adoption of new practices, There will also be 
an anthropolcgical report of adoption in a 'est Bengal village. 

Luajor reo)orts of the project have boon Ai-ric,0!t-ra,
Innovations .n Indian V 

1 
(PTICJ, ireh, 196(), an analy­

sis of lO, v1i2ges; ric'fltrag Innn"'.tio'z. , 2 ]Tn. 

iarno rs ('iC), In pre:s), an anal.,'sis of 6P,0 hidian far lers; 

and CnI:nnic La I Tijn- i*onts in Intr-,-cjnp Chanrg 
(NICD, In ), ;r-L study of coinunication treatments in six 

villages, Da t for this roport on high yielding varieties 

in three indian villages wore obtained fro. part of the 

sample 
ised in the second njor repiort, of G30 farriers in 

eight Indian villages. 

Directors of the 31ffasion of Innovations project 
were I1'.C, '!iegel, Prodicato Roy, J.E. Kivli, L.K. Scn and 

J.P. Beberr-yer. The field teams were supervised by A.K. 
Danda, 2 .K. Rleddy and Thorat.... Members of the teams, who 
also did the bulk of the coding and tabulation, were D.K. 

Dhownik, 

S. Rqdra, 

P.>. Chattorjee, D.Jt. Patil, 
J. 'ahabhonik, S.K. "helar, 

K.S.3. ftaju, 

P.Y*. Shingi, 
J.:;. Rao, 

G. Subha­

ratnam and V.K. Surkar. The nanuscript was typed by 



J.S.R. Anjaneyulu. Data for this report were processed 

at the Computer Centre of the Progra:,e Evaluation Organiza­

tion, Planning Co:.lriinsion, Iouwelhi. 

George Jacob 
Dean 

National Institute of 
Comnlmity Development 

Hyderabad, 

Dated 20th Ilay, 1q68. 



INTRODUCT ION
 

Recent developments in agricultural technology havc 

brought out certain new varieties of food grains which are 

being currently propagated by the change agencies charged 

with the diffusion of modern technology amonig Indian far i(.rs, 

It has been demonstrated that these new high yielding varie­

ties (HYV) may give two to three times more yield than tradi ­

tional local varieties of food grains. It iz assumed that 

widespread adoption of HYV will generate a break throigh 

Indian agriculture leading to self sufficiency in foyi 

ments. This approach of emphasis on HYV is termed "tht. 

strategy" for increased production on farms.1 The niew 

strategy includes the use of heavy doses of inpuits in the 

form of a package of practices. In addition to the new seed 

varieties, fertilizers and insecticides, and certain new 

approaches to mass communication, mainly throlgh radio and 

printed material, are also part of the new strategy. Provi­

sion of timely and cheap credit is another important ele-ient 

of this strategy.
 

The principal objective of this study was to find out 

the various factors influencing the adoption of high yielding 

varieties of food grains. Through this research, it was 

proposed to identify those groups or categories of farmers 

who are likely to accept and adopt WYV and to identify 

those factors which influence the adoption of UYV. Factors 

which have been studied are those related to use and availa­

bility of fertilisers and credit, communication channel use 
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and media credibility, economic factors, demographic factors, 

communication factors, extension cotitact and knowledge, and 

social psychological variables. A knowledge of such factors 

is essential for both planners and Extension personnel who 

are concerned with the promotion of HiYV.
 

In this report we will also compare the association of 

various independent variables and the adoption of HIT with 

the association of these same independent variables and a 

broader agricultural adoption index, representing the adop­
ural 

tion of ten agricul practices studied in the second phase of 

our larger study. This comparison was undertaken to deter­

mine whether general adoption research findings can be assumed 

to hold for the crucial specific innovation of TIYV. 

Backgiround of the study: 

Data for this study were gathered during the second 

phase of a larger study, which consisted of three main 

phases.2 In the first phase we took the village as the unit 

of analysis and studied factors that facilitate or inhibit' 

the success of agricultural programnles in villages. One 

hundred and eight villages were studied in the three states 

of Andhra Pradesh, Maharashtra and West Bengal. In the 

second phase, we studied the individual farmer in his 

family and village setting. Social setting, personal charac­

teristics, socio-psychological variables and economic factors 

were the main focusses of this second phase. We interviewed 

680 farmers in eight of the same villages which we had studied 
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in Phase 1. In the third phase of our study, using a 

different sample, we conducted communication experiments, 

designed to induce greater acceptance of modern technology, 

in a limited number of villages. 

Sample -nd Procedure: 

This study of high yielding varieties was-carried out 

in three villages of the Intensive Agricultural District
 

Programme3 area in Andhra Pradesh. 4 The sample, as part of 

Phase 2 of our larger study, was restricted to farmers who 

actually made the day-n--day decisions on the farm. We inter­

viewed only those who were not more than fifty years of age
 

and who were farming at least 2.5 acres of land (1 hectare)
 

at the time of data gathering. Both owmer farmers and
 

tenant farmers were interviewed. galners who cultivated 

less than 2.5 acres were excluded because it was felt that
 

many modern practices, particularly the high investment
 

package of practices necessary for HYV, could not be adopted
 

very practically by farmers on small holdings. The reason 

for restricting age of respondents was to avoid ambiguous
 

decision-making resulting from situations in which the older
 

generation is handing over responsibility to the younger. A
 

total of 209 farmers were interviewed in Andhra Pradesh who 

satisfied the sampling criteria. After completing the inter­

viewing, the data were coded, tabulated, and wherever possible
 

indexes were constructed. The general procedure followed in
 

coding, tabulating and constructing of indexes was the same 

as that followed in the main study. The coded data on HYV were 

verified and then punched onto McBee sort cards far hmz .akr,.The 
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data were dichtomised and cast into chi square tables. The 

main study Phase 2 comparison data were analysed by both 

chi square and correlational analysis. Statements of rela­

tionship between dependent and independent variables, rather 

than frequencies or percentages, are made for parsimony in 

presentation and to facilitate comparison between chi square
 

and correlational analysis. 

The dependent variable used in the present report is 

.,ever used a high yielding variety". The three questions 

asked to elicit information about HYV were "Do you know any­

thing about high yielding varieties", "Have you ever used 

any high yielding variety" and "Are you still using any high 

yielding variety". "Ever used" was taken as our dependent 

variable, adoption of HYV, to facilitate comparison with
 

Phase 2 data of the larger study (in which "evc.r used" was 

also the measure of adoption) and because sometimes seeds 

were not available and hence the farmer did not have a fair 

chance to continue use. 5 Since these varieties were of 

recent introduction they were often in short supply. There
 

were 55 cultivators in our sample of 209 who had ever used 

HYV. In every case, the seed was an improved, high yielding 

variety of rice. Measurement of.each independent variable 

is discussed in the text together with its relationship with 

adoption behaviour. The analysis of data is presented in the 

following sections. 
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ANALYS IS 

Fertilizer and adoption of HYV: 

Fertilizer is an important input factor in the adop­

tion of high yielding varieties. One of the outstand l.g 

features of HYV is their ability to respond to heavy appli­

cations of fertilizer without undesirable side effects such
 

as lodging or blowing down of the grain. Hence we consi­

dered fertilizer use, fertilizer availability and fertili­

zer use orientation in relation to adoption of HYV, Table 1.
 

As we expected, there was a strong positive association
 

between fertilizer use and adoption of HYV. The 55 culti­

vators who had adopted HYV were significantly more apt to
 

have purchased higher amounts of fertilizer.
 

Table 1 shows that most of the 209 cultivators in our
 

study sample reported that it had been difficult to get
 

fertilizer in 1966. Those who had adopted HYV were some­

what less apt to report difficulty than those who had not
 

adopted HYV, but the relationship was not significant. A
 

little less than half of the 209 cultivators said they would
 

have bought some more fertilizer had it been available.
 

Those who had adopted HYV were somewhat more likely to have
 

reported interest in further puchases but the relationship
 

was not significant. We conclude that fertilizer use was 

a largely accepted practice in our study sample. Only 15 

per cent of our 209 cultivators had used no fertilizer in 
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Table 1. 	Relationships Between Adoption'of HW and 
Fertilizer Use, Fertilizer Availability and 
Fertilizer Use Orientation. 

Adoptio af HYV 

No Yes 
------------------------------- -----------------------------------

Frequaencies - - -

Fertilizer use (Kilos 
purchased in L966)* 

0 to 40 97 10 iC? 

41 or more 57 44 301 

Total Ih4 54 208 

Fertilizer availability 
in 1966 (Has It be n 
difficult to get ferti­
lizer) 

No 36 18 54 

Yea 114 37 151 

Total 150 65 205 

Fertilizer use oriefla­
tion (Would Pyu bave 
bought somes oe more 
if it had been aveAlable) 

No 89 26 115 

Yes 63 29 92 

Total 162 56 207 

-------------- s--- ------------------- ---------	 e f 

*Significant at the .01 level, two-tailed test far 

chi-square. 

1966. The evidence Is clear, however, that much needs to 

be done to make fertilizer more readily available. Three­

fourths of our study sample, which was located in a pacIage 
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district, reported difficulty in obtaining fertilizer. It
 

is likely that the bulk of India's cultivators, who do not
 

farm in a package district where attempts are made to make
 
inputs readily available, experienceksubstantially more
 

difficulty. Despite the difficulty reported in obtaining
 

fertilizer, however, there were signs that some cultiva­
tors had all the fertilizer they needed or at least all
 

that they could afford or wanted. Less Lhan half of our
 

study sample said that they would have bought more if it
 

had been available. 
 It is likely that some of the availa-.
 
bility problems are attrib,itable to 7.ack of credit or to 
faulty storage and distribution facilities, rather than
 

to an actual shortage of fertilizer.
 

C-redit and adoption of IYV:
 

Credit is another very important resource ifi the 

adoption of HYV. The relationships between adoption of 

HYV and credit use, credit availability and credit use 

orientation are presented in Table 2. None of these three
 

credit factors is significantly related with adoption of
 

HYV. 

Credit use was measured with the question "Did you
 
use 
any credit for farming purposes daring the past year".
 

The responses were of a dichotomous nature only, indicating
 

yes or no. We did not get information from the respondents
 

about the actual quartity of credit they had used. 
About
 
two-thirds of the cultivators reported that they had used
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Table 2. 	Relationships Between Adoption of HYV and Credit
 
Use, Credit Availability and Credit Use Orientation.
 

Adoption of HYV
 

No Yes 	 Total
 

frequencies
 

Credit use (Did you use 
any credit for farming
 
purposes in 1966)
 

No 53 19 72
 

Yes 101 35 136
 

Total 	 154 54 208
 

Credit availability

(Has it been difficult
 
to get credit)
 

No 	 16 10 26
 

Yes 119 44 163
 

Total 135 54 18"9
 

Credit use orientation
 
(Would you 	have used
 
some/some 	 more credit 
had it been available)
 

No 37 21 58 

Yes 117 33 150 

Total 164 54 208 

credit, the rest having used no credit at all. This was 

true for both adopters and non-adopters of HYV. 

Credit availability was measured with the question "Has 

it been difficult to get credit". Adopters of HYV were 
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somewhat less apt to report difficulty in obtaining credit 

than were non-adopters. The striking finding is that, for 

all 189 cultivators for which we had information, over 80 

per cent reported difficulty in obtaining credit. 

Credit use orientation was measured by the question
 

"Would you have used some/some more credit had it been
 

available".6 About three-fourths of the sample said that
 

they would have used more credit. Adopters of IIYV were 

-somewhat less apt to report that they would have used 
more.
 

This is consistent with the finding that users of HYV
 

reported less difficulty in gr'ting credit.
 

Our conclusions about these credit factors are quite
 

similar to those which we drew about the findings on ferti­

lizer as a factor in the adoption of HYV. Most cultiva­

tors in our study sample had used credit in 1966 but most
 

cultivators also said that they had difficulty in obtaining
 

credit and would have used more had it been available.
 

C'redit, like fertilizer, can be in short supply. However, 

unlike fertilizer, credit can be created by judicious mani­

pulation of monetary policy and by imaginative, creative 

extension of banking procedures already known. Some culti­

vators are undoubtedly poor risks, and some will divert 

agricultural loans for marriage feasts or other consumption 

expenditures. Nevertheless, we believe that credit facili­

tieb can and should be increased in a selective, rational 

manner. Such an increase is likely to bring with it more of 
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the agricultural production for which high yielding varie­

ties hold out promise. 

Conmiuuication channel use and HYV: 

Adoption of an improved practice by an individual usually 

occurs through several stages. Various studies have researched 

the stages in the process of adoption of a practice.7 The 

five stages which have been most widely accepted are awareness, 

interest, evaluation, trial and adoption. We analyzed two 

stages in adoption of high yielding varieties, awareness and 

trial. The questions asked to elicit information were: "How 

did you first come to know about high yielding varieties"? 

and "From whom or what sources did you get information which 

convinced you to try them"? Communication channels were 

classified as informal personal sources (relatives, friends 

and neighbours), formal personal sources (change agents such 

as BDO or VLW), mass media (radio, newspapers), and place 

(such as market or city). We present data for the awareness 

stage for both adopters and non-adopters and, of course, for 

the trial stage we present data only for adopters, Table 3. 

Thamost striking finding shown in Table 3 is the great 

importance of change agents. They were mentioned by 70.7 per 

cent of the adopters as a source for first information about 

HYV (awareness stage), and by 85.5 per cent of the tadopters 

as a source of information which convinced them to try HYV 

(trial stage). Ffiends and relatives and other informal 

personal sources of information were not very important for 



-- --------

----------------------------------------- 
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adopters but were the most important source of information
 

for the non-adopters. Change agents were mentioned by 36.1
 

per cent of the non-adopters. 

Table 3. Commumication Channel Use in Relation to the 
Awareness and Trial Stage of Adoption of HYV.
 

-- m ----------------------


Awareness stage Trial stage

Sources of informa- _...........
 
tion Adopters Non-adopters Adopters
 

-M-----
Per Per Per 

No. cent ITo. cent No. cent 

Informal personal
 
sources (Friends,
 
relatives) 6 10.9 71 46.2 2 3.6
 

Change agents 39 70.9 56 36.4 47 85.5 

Mass media 10 19.2 ii 7.1 2 3.6
 

Place 
 . . 9 5.8 1 1.8 

No information ---
 7 4.5 3 5.6
 

Total 55 100.0 154 100.0 55 100.00
 

The mass media were more important at the awareness 

stage than at the trial stage of adoption, as might be expec­

ted. The mass media are not so much convincing as informative, 

However, the mass media were overshadowed by change agents 

and personal sources. They were more important for adopters 

than for non-adopters at the awareness stage. This is consis­

tent with the higher educational level and greater use of
 

the mass media by adopters of HYV, which we will show in a 

later section of our report. 
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Media crjdibility and HYV:
 

In recent years much emphasis has come to be placed
 

on mass media as a means for disseminating farm information,
 

and plans are afoot to build up mass media programmes to
 

cater to rural audiences. While demonstrations and personal
 

contacts through village level workers are considered more
 

influential and rffective, in terms of cost of coverage
 

they pose severe limitations. Hence, we investigated the
 

credibility of these sources to the farmer. Media credi­

bility is concerned with the belief that cultivators, i­

general, placed in one source of information as compared to
 

others. In othervords what is the information source about
 

HYV in which cultivators are likely to believe and which
 

will convince them to try HYV?
 

Four much used sources of information, namely radio,
 

neighbours, demonstrations, and the VLW were considered.
 

Respondents were asked six forced - choice questions in which
 

each of the four sources was compared with every other source.
 

Thus each source could be chosen from 0-3 times by each res­

pondent. The question asked was "If you heard about a new
 

variety of crop that was said to improve your income, would
 

you be more likely to try it if you heard about it from the
 

radio or from the VLW ... from a VLW or from a neighbour ...
 

from a neighbour or by a demonstration ... and so forth until
 

all possible comparisons had been made. The number of times
 

each source was chosen is shown in Table 4.
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Table 4. Nunber of Tines 1fore Credible Information 1roiircc 
was Chosen by hespondents. 

Source 
 Adopters of HYV Non-adopters of HYVof 0 1 
Information 0 1 2 3 2 3 NA 

Radio 
 42 8 4 0 1 109 27 13 1 4 
VLW 8 27 16 3 1 29 69 46 6 4 
Neighbours 
 7 16 23 
 3 1 23 47 6n 12 4 

De,ionztrations 0 1 6 47 1 3 5 19 123 4 

The data clearly indicate that culltiv, tnrsj placed
 

most reliance upon agric ititiral demonstrations followed by
 
neighbours, 
 VLWs and radio, in that order. IN zp'ito of the
 

criticism which some cultivators in o=r sample directed
 

against demonstra tions conducted in their block, as being
 
of poor quality, we conclude that demonstrations are a very
 

potent tool in the hands of change agents in India. .cigh­

bours and VLWs occpy intorr.ediato positions in credibility,
 

after demonstrations, but 
it should be remembered that it
 
is the 
VLW who conducts most of the demonstrations in coo ,era­

tion with a farmer in the village. The degree of cre'ibilitr 

accorded to neighbours as an informatin source speak.-- of 

the need for greater utilisation of local channel. of co- iuni­

cation in disseminating technology, and of the n,od for working 
through local inleaders getting acceptance of nodern agricil 

tural practices. Similarly, the intermediate degree of
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credibility placed in the VLW = U is perhaps due to the 

fact that VLWs are not always sound in their knowledge about 
the latest technological developments. It to beis remembe­
red here that high yielding varieties and other complex 
innovations are of recent introduction in Indian farming.
 
Efforts must be made to improve the technical competency of
 
the VLW through orientation courses and other training which
 

will bring his knowledge up to date.
 

Least credibility was assigned to radio as 
a source
 
of information which would persuade a cultivator to try a
 
new; practice. As we indicated in the previous section, radio
 

and other mass media are not so much convincing as infor!:ia­
tive. 
 However, it is likely that greater attention should be
 

paid to farm radio programmes, so as to design them specifi­
cally for their target audience. D'iring the field interviews
 
the remark was often 
heard that radio programmes relating
 
to farming matters 
 go over the heads of cultivators and what 
is told on the radio does not fit local field and seasonal 
conditions. It may be that generalised broadcasts aimed 
at broad regional requirements do not serve their purpose. 
It is likely that broadcasts on specific topics, aimed at a 

-pecific audience, would be 
more useful. Radio farm forums
 
would be one way to make radio programmes more relevant and 

-iseful. 

Ad-)otion of ten agricultural ractices andadotionof HYV: 

In the larger study of 680 cultivators, of which the 



15
 

present study on HYV is part, we constructed an adoption
 
index of "ever used" ten agriciiltural practices.8 HYV was 
one of these ten items. 9 
 iThe relationship between adoption 
of these ten practices and adoption of IIYV was positive and 
very strong, Table 5. Ninetyfive per cent of those adopting 
HYV had adoptado seven or more of the ten practices (which
 

included JIYV). This is important because diffizsion research 
has generally shown that the adoption of one innovation has 
not been an especially good predictor of the adoption of
 

other innovations. In this instance, however, the two
 
meas'tres of adoption are closely related and suiggest that the 
general body of adoption research can be drawn uipon for
 
guides to the promotion of high yielding varieties of seeds.
 
In the sections which follow we will show the relationship
 

between our independent or explanatory variables and adoption
 
of the ten agricultural practices, as well as the relationship 

of the independent variables with adoption Theseof HYV. 

relationships 
are given in descriptive statements for case of 
comparison and demonstrate great similarity. This similarity
 

of findings gives increased support for the relevance of
 
general diffusion research for the currently critical initerest
 

in HYV.
 

1 conomicvariables and adoption of HYV: 

1We tested the relationship of six economic variables 
with adoption of HYV, Table 6. Except for tenure status 
(percentage of land cultivated which was owned), relationships 
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Table 5. 	Relationship Between Adoption of HYV and
 
Adoption of Ten Agricultural Practices
 

Adoption of HYV 
Adoption of ten 	 ...... 
practices No 	 Yes
 
-------- m----------- ------ ------ m---------------­

. .. . . . .. per 	cent . . 
(N = 154) (N = 55)
 

0 to 6 59 5
 

7 to 10 41 	 95 

X2 = 47.11, p less than .001, df = 1. 

of these economic variables with iIYV was the same as for ten 

agricultural practices in the larger study. Two measures of 

farm size are presented, nunber of acres cultivated and value 

of agricultural products raised. Both measures were positively 

and significantly related to adoption of HYV. Cultivators
 

with a larger farm or with a higher value of agriciltural 

products raised~were more apt to adopt HYV. 

Commercialization was measured as the percentage of 

crops raised which was sold. It was expected that the more 

commercialized cultivators would be more apt to adopt HFV and 

this is what we found. The relationship is statistically 

significant. 

Farm specialization was measured as the number of 

different crops raised. Cultivators who grew a larger number 

of crops were significantly more apt to adopt HYV. We had 
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Table 6. Some Economic Variables Related to Adoption of 
HYV and Ten Agricultural Practices. 

------------------------------------------

Variables Adoption of HYV 
Adoption 
cultural 

of ten agri­
practices 

m-------
Farm size More acres c'ilti- More acres cultivated 

(Number of acres vated more likely more likely to have 
cultivated) to have adopted* adopted* 

Value of agri- Higher value more Higher value
 
cultural pro- adoption* more adoption*

ducts raised 

Commercialization More crops sold More crops sold.

'Index (Per cent more adoption* more adoption

of crops raised
 
which were sold)
 

Farm specializa- More kinds of More kinds of crops
tion (Number of crops raised raised more adoption
different crops more adoption*
 
raised)
 

Labour efficiency More efficient More efficient
 
index (Rupees more adoption more adoption

return per day.

o0 abour input)
 

Tenure status More lar owned less land 
 owned 
(Percentage of more adoption more adoption

land which was
 
owned)
 

3ignificant at .01 level of probabilityx two-tailed 
test for chi-gquare or for X. 

expected the opposite finding on the grounds that it would be 

more consistent with rational and conmercial orientations 

toward farming to specialize. An alternative explanation is 

that diversification might allow the cultivator to exploit 

more fully the unique features of hts farm.
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Labour efficiency was measured as the rupee return 

per day of labour input. By this measure, the more efficient
 

cultivators were more apt to adopt HYV, but the relationship 

was not significant. We had expected a strong, Positive rela­

tionship between efficiency and adoption of HYV on the logical
 

gro,.inds that high yielding varieties are basically more effi­

cient in production, as their name implies. We conclude, as
 

we 
did in the larger study, that the low positive association 

between efficiency and adoption reflects the high labour inputs 

required by HYV and the present transitional state of Indian 

agriculture. It is one of rapid change and of low but rising 

levels of adoption of innovations. Because of the complexity 

and interrelatedness of many new practices, it may often be 

difficult for the cultivator to integrate them efficiently 

into his farm enterprise. 

Tenure status was measured as the percentage of land 

owned of the total areaewhich was ciltivated. Only 15 per 

cent of the 209 cultivators in our study sample ovmed none 

of the land they cultivated. Over half of the cultivators 

owned at least two-thirds of the land they cultivated. Land­

owners were somewhat more apt to adopt HYV but the relation­

ship was not significant. An opposite, non-significant 

finding was noted for adoption of ten agricultural practices 

and we conclude that tenure status does not seem to be an 

important variable influencing adoption of HYV at this time. 

Of the sixeconomic variables we investigated, four,
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including two measures of farm size, were significantly related 

with adoption of HWV. The most important variable influencing 

adoption of WYV was farm size. Cultivators with larger farms 

were much more likely to have adopted H!V. It Is apparent 

that promotional efforts to maximize agricltural production
 

via HYV should concentrate first on cultivators who have the
 

larger units. 

DemographLc variales and adoption of YV: 

In this section we will outline briefly the associa­

tion between six deinographc varlablea and adoption of HYV. 

These variables help to identify characteristics of adopters 

of IIYV.' EXeept for age, these variables are related to 

adoption of HYV in the same way as with adoption of ten agri­

cultural practices, Table 7. -Relationships with age were not 

significant in either case, and age can be regarded as a 

factor which was not a good predictor of agricultural inno­

vation in our study. 

Adopters of both MV an- Un agricultural practices 

tended to be those with a higbvx ritual caste rank, 0 those 

who were literate and who had more years of schooling, those 

who had a higher level of LivingUl, and those who participated 

more in formal organizations. Relationsbips were statisti­

cally significant except for that between education and adop­

tion of ten agricultural practices. 
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Table 7. Some Demographic Variables Related to Adoption
 
of HYV and Ten Agridultural Practices.
 

----------- I---------------------------------------

Adoption of ten
 
agricultural


Variables 	 Adoption of HYV practices 

Age of respondent 	 Young more likely Older more likely
 
to have adopted to have adopted
 

Ritual caste rank 	 High caste more High caste
 
adoption* more adoption*
 

Education of More education More education 
respondent more adoption more adoption' 

Functional Literates more Literates more
 
literacy (Can illiterates illiterates
 
road a news- less adoption* less adoption*
 
paper)
 

Level of living 	 Higher level Higher level 
more adoption' more adoption*
 

Participation in More partici- More participa­
formal organisa- pation more tion more 
tions (Mebership adoption* adoption
and offices held) 

Significant at the .01 level of probability, two-tailed
 
test for chi-square or for 1.
 

It is apparent that adopters of HYV are relatively
 

well-off and well-educated, and that they tend to be active
 

in organizational affairs. These characteristics are consistent
 

with the economic picture of cultivators who have larger farm
 

enterprises and who are more commercialized. Such cultiva­

tors constitute a target audience that is apt to be amenable 

to well-planned programmes of change, which introduce tested, 

relevant agricultural 	practices.
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Communication variables and adootion of HYV: 

Communication is an important factor in the adoption
 

of modern 	technology. We investigated six communication
 

variables 	to determine their relationship with adoption of
 

HYV. With all six variables the relationships with adoption 

of HYV were the same as relationships with adoption of ten 

agricultural practices, Table 8.
 

Table 8. 	Some Communication Variables Related to Adoption
 
of HYV and Ten Agricultural Practices.
 

Adoption of ten agri-
Variables 	 Adoption of HYV cultural practices 

Nu:.iber of news- More newspapers More newsp q)ers read 
papers read d'irtng read more adop- more adoption* 
past week 	 tion*
 

Number of commer- More films seen More1%ilmste en

cial filis seen more adoption more adoption*
 

Listening 	to radio More likely to More Jikely to adopt
farm forum adopt if listens if listens to 1FF* 

to R1FF 

Listening to news More likely to More likely to adopt if 
on radio adopt if listens listens to news 

to news 

Listening 	to songs Lcss toLess likely to likely adopt 
or other enter- adopt if listens if listens to songs
tainment on radio to songs 

Urban contact 
 More urban 4 . q1ore urban contact

(Visits to towm contact more more adoption*
 
or city) adoption
 

--------------	 m---------- ------- W---------------­
*Significant at the .01 level of probability, two-tailed 
test for chi-oqare or for r. 

Respondents who read more newspapers were significantly 

more apt to have adopted HYV. These findings reflect our 

earlier findings of higher educational levels fo r adopters 
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anWindicate that newspapers can serve as useful communication 

media in the diffusion of HYV as well as other agricultural 

innovations. However this usefulness is limited by illiteracy 

and failure to read even though literate. There were 59
 

respondents of our total study sample of 209 who could not 

read and 118 (including illiterates) who had not read any 

newspapers in the week preceding the interview. 

Attendance at commercial films was quite high in our 

sample. Only ten per cent had seen no films the previous 

year. This variable probably only describes the adopter 

of I~V as likely to be a film-goer, however. Commercial 

cinemas are not a likely channel of communication for prorio­

tion of HYV ox other agricultural innovations because film 

audiences are predominantly urban. The number of films seen 

w*as positively but not significantly related to adoption 

of HYV. 

We tried to distinguish among different types of radio 

listening, Table 8, and found that associations with HYV 

were in the expected direction but were not very strong. 

Adopters of HYV were more likely to listen to radio farm 

forums and to news broadcasts and were less likely to listen 

to songs or other entertainment-type programmes. All but 

16 of the whole sample of 209 respondents reported that they
 

did some radio listening. Thus, there appears to be a very
 

substantial target audience for promotion of HYV via radio.
 

Urban contact was measured by simply counting the
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number of visits to a tow.m or city which the respondent reported. 

Urban contact is an indirect means of comiunication, one which 

exposes the farmer to change and may help to develop attitudes
 

favorable to acceptance of change. Cultivators with more urban 

contact were more likely to have adopted HYI but the relation­

ship was not significant, 

Analysis of commnmication variables furwher supports 

the relevance of the general area of a.dootion research for 

the specific innovation of IM. Relationships with adoption 

of HYV were in the same direction as those for adoption of 

ten agricultural practices. Althotgh only the relationship 

of adoption of 1'NV with niu:iber of newspa ers read w.as statisti­

cally significant, the direction of relationships of comnmi­

cation variables ias corinistent with findings reported 

earlier. Adopters of JI' were not only more educated and 

had larger farms, but they were more receptive to the mass 

media and more likely to have contact with the world beyond 

the village.
 

Extension kuowlede- and contact and ado.tion of HYV: 

It was assumed th:tt farmers ' knowledge about extension 

personnel, and contact with then , are iimportant factors in 

the transmission of infor.zition about H1V. The greater the 

degree of contact which farmers have with extension workers, 

the greater are the possibilities of being inflenced to 

accept modern practices. Fariiers ' knowledge about extension 
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workers was measured by asking the respondents if'they knew 

the names and positions Of :agricultural health and family 

planning workers ,,o were assignod to I.hIoi.r village, Based 

on these responses, a siiple index of :n:wJedgc of cxtenton 

agents was constructed Cultivutors who had morc knowledge 

of oxtensi , agents, as measured by this index, :ire signi­

ficantly more apt to have adopted HIV, Table 9. 

-table 9. Extension Knowledge and Contuct az Related to 
Adoption of IY:1T and Ten .,gric,!tral Practices. 

Adootion of ten
 
Variables Adoption agricultural
of IIFT practices 

Index of knowledge ',ore k icmKedge !ore k.-.-uledge
of change agents :imore .adLtionU more adoption*

(,Igr , H4ealth,
 
family planning)
 

Index of contact lore contact More contact

with agrl d more adoption* more adoption*
 
change agents
 

Number of tines More times talked ilore times talked

talked with more ado'tion* more adootion
 r -
VLW 


Number of tii-cs M:ore tirnes Lalked ore times talkedtalked with PDO more adoption* more adoption* 

Number of agr', 'ore agroemonstra- More agr. demon­
demonstrations tions seen strations seen
 
seenm, more adoption more adoption*
 

Significant at the .01 level of prob'hbility, two-tailed 
test for chi-sqiare or for Z. 

We also constrcted an index of contact with agricul­

tural extension agents. 1 3 This 4ndex relatedwas also 
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positively and significantly with adoption of HYV. Adopters 
had substantially more contact with extension personnel that 

did non-adopters. 

Because of the importance of the Block Developm~ent
 
Officer (BDO), the Village Level Wdorker (VLU) and the agri­
cultural demonstration, we have shown -;eparately in Table 9 
the relationships between adoption of I Y'V and contact with 
these officials and this activiLy. All three contact vari­
ables are positively related, and contact with 13DO and
 
contact with are
VLW significantly related, t adoption
 
of HYV. As might be expected, c'iltiv'tor htctad much ;or-rc
 

contact with the 
VLW than with the 1OO. Ony one of the
 
55 adopters of HYV reported 
no contact with the VLW during
 
the year prior to the interview. Only 2A 154
of the non­
adopters of HYV reported that they had not 
 talked with the
 
V'W in the past year. These findings indicate that the
 

increase in number of VLWs which has been niade under the 
HYV and package programmes is justified and is paying 
dividends. These findings are a pointer that farmers can
 
be persuaded 
 to make changes through intensivc ure of
 
personal contacts 
 by change agents. .'s re olrces permit, the 
number of VLWs should be increased and their training 
and competence improved, to match the increasing complexity 

of farm problems.
 

Agricultural demonstrations are widely used to promote
 
new farm practices. In the larger study we found that an 
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average of over seven demonstrations per village were given 

during a two year period. The n'viber of demonstrations seen 

was positively but not significantly related to adoption of
 

HYV, Table 9. However, the number of demonstrations seen
 

was positively and significantly related with adoption of
 

ten agricultural practices.
 

Without doubt, extension knowledge and contact are
 

important factors in the adoption of HYV. Furthermore,
 

relationships of extension knowledge and contact with
 

adoption of HYV are very similar to those with adoption of
 

ten agricultural practices. While extension methods must 

constantly be reappraised and kept up to date, there is
 

little question but that current i-kethods are producing res-ilts 

and that extension effbrts to encourage use of HYV should 

be intensified. There is much scope for increased adoption.
 

oSone oocial-psycholo.cal variables and adoption of.. HYV: 

We considered five variables which we call "social­

psychological" because they concern the linkage of an indi­

vidual with the society in which he lives. Although the
 

relationships of only two of these variables trith adoption
 

of HYV were statistically significant, all were positive
 

and all were in the same direction as relationships of
 

the-c same variables with adoption of ten agricultural
 

practices, Table 10. 
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Table 10. 	 Some Social-Psychological Variables Related to 
Adoption of HYV and Ten Agricnltiral Practices. 

Adoption of ten agri-
Variables Adoption of IIV ctltural practices
M---------M---------------------------------------

Knowledge of More knowledge 12ore knowledge 
political 
leaders 

more adoption* more adoption* 

Empathy index 
(Can take 

More 
more 

empathy 
adoption 

More 
more 

empathy 
adoption* 

others ' roles) 

kSecular orienta- !,ore socilar More secular 
tion (Attitudes 
toward di~aae, 

i-,iore adoption more adoption* 

cows and ca,"te) 

'cational a.3pi-
rations for 

Higher aspirations 
moreuadoption 

Higher aspirations 
more adoption* 

youngest son 

Planning orien-
tation (Does or 

::ore 
have 

likely to 
adopted if 

More likely to have 
adopted if changes 

does not plan changes are are planned* 
for changes) planned* 

---------- m------ M----------------------------------

Significant at the .01 level of probability, two-tailed
 
test tfor 	chi-square or for r. 

Cultivators who had more knowledge of political figures 

were more apt to have adopted WYV. Respondents were asked 

to identify by name the Prime Minister of India, the Chief 

Minister of the state and the elected representative to the 

state legislature of the area in which the respondent lived. 

Political knowledge reflects on orientation to the larger 

society beyond the village and this in turn is likely to 

predispose greater acceptance of new practices.
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Our next variable in Table 10 isteripathy, defined 

as the ability tottake others ' roles. rnpathic persons 

have been showm to be more favorable to cha igc and to the 

adoption of new ideas and practices.14 Cultivators with 

more empathy, who could assume the roles we asked about, 

were more likely to have adopted HYV. Like political 

knowledge, empathy describes a respondent in terms of his
 

awareness of the world about him. 

The third variable in Table 10 1, secular orienta­

tion, measured by a series of questions about attittdes 

toward disease, cows and caste 1 more secularly.The 


oriented cuiltivators were more apt to have adopted HYV.
 

We also considered educational aspirations which 

cultivators had for their youngest son and found that those 

who had higher aspirations were more apt to have adopted 

HYV.
 

Our last social-Dsychological variable was one we 

called "planning orientation", measured by asking the res­

pondent if he planned any changes on his farm in the next 

two or three years. We considered that an affirmative 

answer would indicate an orientation toward the fPture. 

Cultivators who planned changes were more apt o have adop­
1 6  ted HYV. Like secularism, educational aspirations, 

empathy and political knowledge, planning orientation is 

one of the characteristics which denote a rational rather 

than a traditional approach to agriculture. 

http:practices.14
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SU1,11Y AND CONCL'JSIONS
 

We have presented findings on the adoption of high 

yielding varieties (I!ULV) of seeds by 209 cultivators in 

three villages of AndUhra Pradesh. Data for this study were 

part of a larger study of 600 cultivators in eight villages 

of Andhra Pradesh, Maharashtra and West Bengal. 

lWe also compared the association of various independent 

variables and the adoption of IIYV; (by the 209 cultivators of 

Andhra Pradesh) with the association of the same independent 

variables and the adoption of ten agricultural practices (by 

the 680 cultivators in the three 2tate sample). This compari­

son showed that general adoption' research findings can be 

assumed to hold for the crucial specific innovation of HYV. 

The sample was restricted to farmers who were not 

over 50 years of age and who were farming at least 2.5 acres 

of land. "Ever used a high yielding variety" was used as 

the dependent variable and measure of adoption of HYV. There 

were 55 cultivators who had adopted IIYV and 154 who had not 

adopted IIYV. 

Adopters of HYV were significantly more apt to have 

purchased higher amoumts of fertilizer. Adopters were some­

what less apt to report difficulty in obtaining fertilizer, 

and were somewhat more likely to have reported interest in 

further purchases, but those relationships were not signifi­

cant. Only 15 per cent of all 209 cultivators, both adopters 
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and non-adopters, ],ad us-ed no fertilizer in 1966. ost of 

the 209 cultivators resorted diffic-ilty1 inL obtaining ferti­

li,;er but a little ic:;: than half s id ty would have 

bought more fertilizer !had it been avail ,10. 

None of the three credit fact-rs wi investigated irls 

significantly related to adoption of "I. Aboit t.ro.-thirds 

of the adopters and two-thJirds of the non-idonters of 11'1 

had -,sod snme credit in the year :rLor t-, the intero .:., 

Over 20 per cent of ;1, ,trs and non-ado-jters co:Thincrl 

rcportcd difficuIlty in ,btainirig croit, -bott 75 -)er cent 

said they would have ' i:edrore credit ':ad it been av:Xa ].bb. 

Otr investig:i.tl-i of co::'mitic,.tion channel 'ise by 

ado:pters of TiYV showed -:.triking infl iencc of change aents 

such ,js VL'J and hDO, both as a source of first iafr:ition 

for 11'N and as a so'ircc of inforn.ation le,.I.ing to tria], of 

HV. Change agents 'icre also i:-.portant c:nrunic:tion c'annels 

of infor:iation for no:-- .onters of HVLY IWt personal so'.rces 

of infornlation such a., friends and re].tivDsz were so :c',hat 

more i,.iportant. Mhe -, s :aedia were nore important for 

first infori:ation th.an for infor:,tion icading to trial of 

II', and they were hore i.ortant for adonters than for 

non-adopters. However, the rol:ttive inf]l-encc of mass media 

on adption of IIYV seei~d to be slight in our sample. 

We investigated the credibility to cultiv ..tors of 

four sources of inforldtion which might induce them to try HIT. 
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Cultivators clearly placed most reliance upon demons trat ions, 
Radio broadcasts were given least credibility, with neighbors 

and VL having intermediate positions, 

11WV
Adoption of was strongly and positivel- ats:- ,i.2.ted 
with ad ption of ten agricl.0ltutral practices, of which IUN was 
one. Furthermore, relationships betuLeen adoption of iIV zand 

some 20 in:elei-dent or explanatory variables were in aliost
 

all cases siiilar to those between 
 these .. independent 

vari'ables and aIdoption of ten agricultural pract.lces. This
 

similarity of* findings lends much support to 
the relo'.ance
 

of ge-neral diffusion 
research for the c7irrentlyvritical
 

interest in UIYV.
 

.'ize of farm, degree of commercializatirn, and n',ibor 
of dlffcrent crops sold were significantly and positively
 

a.sociated with adoption 
of HIV. Farm efficiency and degree
 

of farm owmership 
 .ere positively but not .sinificantly
 

ass ociated with adoptiin of HYV.
 

Adopters of II1 tended to be those witl highera 

ritual caste rank, those who .ere literate and had more years 

of schooling, those who had a higner level of living, and 
those who participated more in formal organJ.zations. 

Similarly, adopters of HYVT were more apt to read news­
to
papers, to attend commercial cinemas, to listen/radio firm 

forums and news broadcasts, and to visit a torn cracity.
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Various measures of extension knowledge and contact 

were all positively associated with adoption of HYV. We 

took these findings as strong evidence that extension efforts 

are producing results and that these efforts should be 

selectively intensified. 

Adopters of HYV were likely to have more knowledge of 

political figures, could empathize more readily, were more 

secuilar, had higher educational aspirations for their son,
 

and were more likely to have planned futuire changes for their 

farm business. Ue interpreted thisfJset of characteristics
 

as denoting *a rational Vather than traditional approach to
 

agriculture.
 

We have offered some concl,.sions in previous sections
 

of this report. We will now repeat some of these and draw
 

conclusions of a general nature.
 

1. There is little question but that the general
 

findings of research on the diffusion of innovations can be
 

assumed to hold for the specific innovation of HI'LY. Despite 

substantial differences in sub-samples there was a remarkable 

similarity between the findings of our study on adoption of
 

IIYV and the findings of our larger study of adoption of ten
 

agricultural practices. This similarity is important
 

because there is a large and growing body of research on 

diffusion of innovations which can be tapped for guidance in 

constructiig and implementing programmes of change.
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2. As quickly as possible, an adequate supply of 
ferti.izer and credit should be ,,-ade available to commercial 

c'iLti.v.-tors. 'lost of the cultivators in our sttudy samnle 

indicated difficulty in obtaining these two reso-irces. An 
increase in credit facilities, in particular, should be 

possible through creative and imaginative planning at aJl
 
levels of banking procedures. It is likely that present 

1rrange nents for securing loans for cultivators are unduly 

c'-bcrsonc and restrictive. An increase in the 3uppl;" of 
fortil.zor is more dependent upon natural resourccs and 

avai? ble physical plant. The present rapid growth of 
the fertilizer indlistry is likcl, to be :iatched by a rising 

-:and for fertilizer becauise of the ability of HWV to 

respond to heavy applications. 

3. It was observed that ciltivators on the larger 

size farms were more apt to adopt HYV. This is probably 
becauIse of a greater capacity for financial investment and 

a greater ability to take the high risks sometimes associa-
Ged with HIFN. Therefore, exension efforts to increase use 

of 11W should at first be concentrated on cultivators with 
larger size farms. Such cultivators, of course, also have a 

greater capacity for agricultural production. 

4. Extension efforts to pro:iote YV should be solec­
tively intensified. This means that the traihiig of VLIs 
and other agricultural workers should be improved so as to 
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keep up wIth the increasing complexity of problems involved 

in usig NN. It also means thit numbers of extension 

workers sbu be increased where the prospect of increased 

commercial production via HYV exists. Both in the present 

study of HYV and in the larger studies of our project, the
 

evIdence of the importance of extension personnel in adop­

tidon tefmlour was unequivocal. Yet, there is much scope
 

i adoption - only 55 of 209 cultivators had 

adopted H!. The opportmity exists for extension personnel 

to make the new strategy" of HYV a truly succesful one. 

5. The influence of mass media upon knowledge and
 

adoption of HYV was considerably less than that of change 

agets. However, -e found that the mass media were quite 

imirtant in the larger stuidies of our project. In the 

HiY study sample, levels of newspaper reading were quite 

high and over 90 per cent reported that they listen to the 

radio. There Js a large target audience which could be 

reached by the mass media. It will take well-planned and 

relevant promotional material to tap this audience. 

6S* 
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1, 	 Government of India, Fsojurth Five .Yor .lan: A Draft out­

jj_, Nlw Dc]Ji: Planning Corinission, 1966, p. 175. 

2, 	 This larger rt'idy, in tirn, ims part of an international 

resea!rch project entitled "Diffusion of Innovations in 

1lural 'ociLies11, E.-U. :"ogers, )irector, Department of 

Con,,nimicati,n, iHichigan ,'lvorsitv,Sttte riuder cortract 

with the Jnited lt.es 'gency fr Litcrn.tional Devloo'-)­

,:lcnt. The pjr,-,,ct iiiclided three co'intries, flrazil, 
India and fli,eria. The Lilian part of the st ,dy was 

cond'icted in collaboration with the NLtionil Li-ttit'te 

of Conmunlt, Deve lopx-ment, H.,lc ,r-, .. , ia. 

£la'es 1, 2"and 3 of or .;t'l y are reported i.) F.C. Fliegel, 

1. I oy, L." . .3en and J .E. Kivlin, Q 1 uLetuir-tl Dhuova­

tlonsn )f-lge, Roy, F.C. Fliegel,e 1. .. 
X'ivlin and L ,,en, . .I.al Anonf7 Indian... 


rme,., and .... i-viin , 
 I..e. oy, Le el and L-K. 

LJen, ( m.. t ori... .. :L.xpcriment2 in Introd ,cln 
- ,h'c _ . ]iydera,b:al: Lational Institute of Cou nnity Deve ­

lopnent, 1962. In addition, there are several special 

renorts like the present report on high yielding varieties, 

3. 	 The Intensive .,ricuI1tral District Programie i., p gpularly 

c1.Jled "package programme". The package concept envisages 

the supply and u; c of all inl, ts necesSLry for -;axinmu 

agric iltural prodction. Package progran los, Ircated in 
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one district of each participating state, have been imple­

mented in areas with good natural resources and a high 

production potential. 

4. 	 The study of HYV wascarried out only in Andhra Pradesh 

becaise all but four of the respondents in the larger 

study who had ever iised II'LV were in that state. Knowledge 

of IV (jowar and rice varieties) was fairly widespread, 

however. There were 451 cultivators, or 66 per cent of 

the 680 cultivators in the three state, larger study, who 

knew about H . All but seven of the 209 cultivators from 

Andira Pradesh knew about IIYV. 

5. For adiscussion of the dependent variable in Phase 2 of 

the larger study see P. Roy et @,, Agricultural innova­

tions ... , on. cit., Ch.2. 

6. For a trenchant and provocative discussion of credit use 

orientation in our larger study, see _ ., Pp. 113-115. 

7. See E.M. Rogers, Diffusion ofInnovations, New York: The
 

Free Press of Glencoe, 1962, Ch.4.
 

8. The practices were tse of H'V, am;ioniim sulphate, sutper­

phosphate, fertilizer mixtures, insecticides, green
 

manuring, cultivator (inplc;ient), improved breeding of 

cattle, anirial innoc-ilation and rat poison. A description 

of these practices and detailed findings on the relation­

ships of the ten item adoption index with various indepen­

dent variables are given in P. Roy 2Al, Agricultural 

Innovation ... , . cit.. 



37
 

9. 	 We recognize that there is some circularity involved here. 

That is, part of the very strong relationship between 

adoption of HYV and adoption of ten agricultural practices 

is 	attributable to the fact that HYV was one 
of 	those ten
 

agricultural practices. 

10. 	 Caste rankings were obtained by asking knowledgeable persons 

in each village to rank photographs of people at work in 

caste occupations in terms of ritual status for that 

village. Ritial.,status defined the basis ofwas on inter­

dining and Shtaring of water. Later, the separate rankings 

for the stitdy villages were standardized and combined into 

a single rank order. 

11. 	 Level oftiving was measured by an index composed of material 

possessions such as torch, bicycle or timepiece, and 

housing features such as the number of rooms. Items were 

scored 0 - 1 and summed. 

12. 	 Each name and position known, of two agricultural, two 

health and two family planning workers, was scored one 

point for a maximlui theoretical score of 12. 

13. 	 This index was composed of four items which were differen­

tially wighted so as to conform to an eight point scale. 

The item scores ,,ere then summed to make the index, which 

had a maximum theoretical score of 32. The items were 

1) n-uiber of tines talked with the BDO 2) nunber of tirnes 

talked with the VLd I) nunmber of agricultural demonstrations 

seen and 4) nmiber of times a block film was seen. 
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14. 	 Roy et a , Ariciltural Innovation ... , op. cit., and 

D. Lerner, The Pa7,5ing of Traditional Society, New York:
 

The Free Press of Glencoe, First Paperback Edition, 1964,
 

Pp. 	70-72.
 

15. 	 The qestions were: (1) should T.i_ % (untouchables) 

bc allowed to draw water from all co.'mmon wells in the 

village; (2) should Harijans and other children take 

!icals together in schools; (3) can evil eye cause disease; 

(4) do ym. think an shold be allowed to enter and 

worship in all temples of the village; (5) what do you 

do with bullocks wrho are too old to work; (C) shouild non­
:rinq,:- be allord to eat beef; (7) if your son wanted to 

..arry a lower caste girl, woiuld you allow it; (8) in your 

opinion, is an illiterate village !Lrbmin superior to a 

lowe r ciste collogo grad-late. 

16. 	 Ue suspected that planning orient.tion might be a function 

of size of farm, with cultivators on larger farms perforce 

nore apt to plan changes, but this was not the case. 

Pla'n..ing orientation was not significantly associated with 

. ; siz-rri (val'v of agricultural prodicts raised). 
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