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PREFACE

This is a soccial report on high yielding varieties of
the Diffsion of Innovationg project vhich wis undertaken in
collaboration with llichigan State University. Other special
reports focis on adoption of health practices, adoption of
family planning, and on an analysis of opinion lcadership in
relation to the adontion of ncw practices. There will also be

an anthropolczical report of adoption in a West Bengal village.

Lujor reuorts of the project huve boon apricultaral

Innovations ‘n Indion Villapes ('ICY, larch, 1968), an analy-

sis of 1083 villuges; Lricnltural Innovition Avang ndinn

Yarners (ﬁIC), In Jress), an anal;sis of 680 Indian far.iers;

and Cowrmic bi~n i Indis: ericents in Introdicing Change

(WICD, In wrecs), a study of coixnmication treatnents in six
villages. 2uty for this revort on igh yielding varietics
in three Indian villages werc obtnined frou nart of the
sample used in the sceond major renort, of 630 farwers in

eight Indian villages.

Directors of the viffasion of Innovations nroject
were 1'.C. "liegel, Prodinto Roy, J.E. Kivlin, L.K. 3en and
J.P. Beberrneyer. The field teams were supervised by a.K.
Danda, ".K. leddy and 5.5. Thorat. Members of the teans, who
2lso did the balk of the coding and tabulation, were D.K.
Bhownik, P.il, Chatterjee, .1, Patil, K.S5.3. Raju, J..i. Rao,
S. Rudra, J. dahabhonik, 3.K. Shelar, "P... Shingi, G. Subha-

ratnan and V.K. 3urkar. The nanuseript was typed by
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J.5.R. Anjaneyulu. Data for this report were processed
at the Computer Centre of the Programie LBvaluation Organiza-

tion, Planning Coimission, Neiv Delhi.

George Jacob
Dean

NHational Institute of
Conrmnity Develonment

liyderabad,
Dated 20th lay, 10768,



INTRODUCT ION

Recent developments in agricultural technology have
brought out certain new varieties of food grains which are
being currently propagated by the change agencies charged
with the diffusion of modern technology amoug Indian furwrs.
It has been demonstrated that these new high yielding varice-
ties (HYV) may give two to threc times more yield than trud:-
tional local varieties of food grains. It is assumed that
widespread adoption of HYV will generate a break throagn
Indian agriculture leading to self sufficiency in fnod
ments, This approach of emphasis on HYV is termed 'the

1 The new

strategy" for increased production on farms.
strategy includes the use of heavy doses of inputs in the
form of a package of practices. In addition to the new secd
varieties, fertilizers and insecticides, and certain new
approaches to mass communication, mainly through radio and
printed material, are also part of the new strategy. IProvi-

sion of timely and cheap credit is another important clement

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 rescarch, it was
proposed to identify those groups or categories of farmcrs
who are likely to accept and adopt HYV and to identify
those factors which influence the adoption of HYV, Factors
which have been studied are those related to use and availa-

"biliby of fertilisers and credit, communication channel use
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and media credibility, economic factors, demographic factors,
communication factors, extension cofitact 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 dYV,

In this report we will also compare the association of
various independent variables and the adoption of HYV with
the association of these same independent variables and a
broader agricultural adoption index, representing the adop-
tion of ten agricu %%%%tices studied in the second phase of
our larger study. This comparison was undertaken to deter-
nine whether general adoption research findings can be assumed

to hold for the crucial specific innovation of IIYV,

Baclkground 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 programies in villages. One
hundred and eight villages were studied in the three states
of Andhra Prpdesh, Maharashtra and West Bengal. In the
second phase, we studied the individuwal farmer in his
family and village setting. Social setting, personal charac-
teristies, 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



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 and procedure:

This study of high yielding varieties wase-carried out
in three villages of the Intensive Agricultural District

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

Programne
Phase 2 of our larger study, was restricted to farmers who
actually made the day-to-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 owner farmers and

tenant farmers were interviewed. Fafmers 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 whersver 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 aort cards fir krd thultion. The
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data were dichitomised 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 repoxrt is
Pever used a high yielding varilety". 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 nused" was taken as our dependent
variable, adoption of HYV, to facilitate comparison with
Phase 2 data of the larger study (in which "ever 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 65 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 of4each independent variable
is discussed in the text together with its relationship with
adoption behaviour. The analysils of data is presented in the
following sections.



ANALYSIS
ertili on of HYV:

Fertilizer is an important innut factor in the adop-
tion of high ylelding varieties. One of the outstandiag
features of HYV is their ability to respond to heavy zppli-
cations of fertilizer without wndesirable 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 HiV 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
1ittle lecs than half of the 209 cultivators said they would
have bought some more fertilizer had it been availabdble.
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



Table 1. Relationships Between Adoption of HIV and
Fertilizer Use, Fertilizer Avallability and
Fertilizer Use QOrientation,

- e - M- P TR T D ED-ER WD G GO S T R D M G o O W SR G 5 D E T TR G S G D G -G P G W o

Fertilizer use (Kilos
purchased in 1966 )*

0 to 40
41 or more
Total
Fert1lizer availability
in 1966 (Bas it bsen
difficult to get ferti-
lizer)
No
Yen
Total »
Pertilizer use orienta-

tion (Would ‘Thave
bought some/some more

if it had been avzilable)

No

57

114
150

89
€3
162

Adoption of HYV

Yes Total

- - Frequencies -« « =« =
10 107
44 101
54 208
18 54
37 151
656 205
26 115
29 92
bd 207

Significant at the .0 level, two-tailed test far

chi-gquare.

1966. The evidence i1s clear, however, that much needs to
de done to make fertiliger more readily available. Three-
fourths of our study sample, which was located in a package
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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 nake
inputs readily available, experience.substantially 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. ILess than half of our
study sample said that they would have bought more if it
had been available. It is likely that some of the ovaila-
billity problems are attribitable to “ack of credit or to
faulty storage and distribution facilities, rather than

to an actual shortage of fertilizer.

Credit and adoption of IYV:

Credit is another very important resource in 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 during the past year".
The responses were of a dichotorous 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 Availabllity and Credit Use Orientation,

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 - 164 54 208
Credit availability
(Has it been difficult
to get credit)
No 16 10 26
Yes 11¢ 44 163
Total 1356 54 189
Credit use orientation
(Would you have used
some/some more credit
had it been available)
No 37 21 58
Yes 117 33 1560
Total 154 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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somevhat less apt to report difficulty in obtaining credit
than were non-adopters, The striking finding is that, for
all 189 cultivators for vhich 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 HYV were

- somewhat less apt to report that they would have used more,
This is conslstent 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 sald 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-

tie§ can and should be increased in a selective, rational

manner, Such an increase is likely to bring with it more of



10

the agricultural production for which high yielding varie-
ties hold out promise,

Communication 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 ydu 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.
The¢most 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 sadopters
as a source of information which convinced them to try HYV
(trial stage)., Fiiends 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. Communication Channel Use in Relation to the
Awareness and Trial Stage of Adoption of HYV,

Avwareness stage Trial stage
Sources of informa-  eeeemmececomommooo L ool L
tion Adopters Non-adopters Adopters
) Per Per Per
No. cent llo. 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 18.2 11 7.1 2 3.6
Place Ladod - - 9 5.8 l lo8
No information ——— - 7 4.5 3 5.6
Total 65 100.0 154 100.0 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 masé 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 awarenessstage. This is consis-
tent with the higher educational level and greater use of
the mass media by adopters of HYV, which we wiil show in a

later section of our report,



Media credibility 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 »éffective, in terms of cost of coverage
they pose severe limitatlons. Hence, we investigated the
credibility of these sources to the farmer., Media credi-
bility is concerned with the belief that cultivators, in
general, placed in one source of information as conpared to
others., In other.words 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 VIW were considered.
Respondents were asked six forced - cholce 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 sald to improve your income, would
you be more likely to try it if you heard about it fronm the
radio or from the VIW ,,, from a VIW 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 showyn in Table 4.
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Table 4, MNumber of Times ifore Credihile Information Source
was Chosen by lLiespondents.

.-—-—-c—-----n-------n-——u———-—-———-—-.-.—-—-——-u--n—---n——-——n -

Source Adopters of HYV Non-adopters of HYV
Radio 42 8 4 0 1 109 27 13 1 4
VLW 827 16 3 1 29 69 46 &6 4
Neighbours 7 16 28 3 1l 23 47 68 12 4
Denonstrations 0 1 6 47 1 3 § 19 123 1

---------------—---an----—-----—————---—--—-——----——-..-.....-..4..-..

The data clearly indicate that cultivotors nlaced
nmost reliance upon agriciltural demonstrations lollowed by
neighbours, VILWs and radio, in that order. In s»ite of tho
criticism which some cultivators in our sanple directed
anainst demonstra tions conducted in their block, as being
of poor quality, we conclide that demonstrations are 2 very
potent tool in the hands of change agents in India. Jleigh-
bours and VIWs ocecupy internediate positions in credibility,
after demonstrations, but it should be remembered that it
is the VLW vho conducts riost of the demonstrations in cooera-
tion with a farmer in the village. The degree of credibility
accorded to neighbours as an information source snealin af
the neced for greater utilisation of local channels »f co:mnj-
cation in disseminating technology, and of the n:ed for wnriing
through local leaders in getting acceptance of rodern agricnle

tural practices. Similarly, the intermediate degree of
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credibility placed in the VLW Der se is perhaps due to the
fact that VLWs are not always sound in their knowledge about
the latest technological developments. It is to be remembe-
red here that high yielding varieties and other complex
innovations are of recent introduction in Indian farming.
Efforts must bhe made to improve the technieal 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 convineing as informa-
tive. However, it is likely that greater attention shonld be
naid to farm radio programnes, so as to design them specifi-
cally for their target audience. During the field interviews
the remark was often heard that radio programmes relating
to farming matters go over the heads of cultivators and vhat
is told on the radio does not fit loeal field and seasonal
conditions, It may be that generalised broadecasts gimed
at broad regional requirements do not serve their purpose,
It is likely that broadcasts on specific topics, aimed at a
specific aundience, would be more useful, Radio farm forums
wvould be one way to make radio programmes more relevant and

wseful.

adaption of ten agricultural practices and adoption of HYV:

In the larger study of 680 cultivators, of which the
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pPresent study on HYV is part, we constructed an adoption
index of "ever used" ten agricenltural practices.8 HYV was
one of these ten items.’ $The relationship between adoption
of these ten practices and adoption of HYV was positive and
very strong, Table 5., Ninetyfive per cent of those adopting
HYV had adopteda seven or more of the ten practices (which
included HYV), This is important beecaise diffusion research
has generally shown that the adoption of one innovation hag
not been an especially good predictor of the adoption of
other innovations. In this instance, however, the two
meas-ires of adoption are closely related and snggest that the
general body of adoption research can be drawn upon for
guides to the promotion or high yielding varieties of sceds,
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 relationshin
of the independent variables with adoption of HYV, These
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 intercst

in HYV,

Leononje variables and adoption of HYV:

We tested the relationship of six economic variables
with adoption of HYV, Table 6. Except for tenure status

(percentage of land cultivated wvhich was owned), relationships
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Table 5. Relationship Between Adoption of HYV and
Adoption of Ten Agricultural Practices

Adoption of ten = = e e o

practices No Yes

-------- - = = =« « percent - - - - -
h (N = 154) (N = 55)

0 to 6 59 5

7 to 10 4] 95

x2= 47.11, p less than .001, df = 1.

of these economic variables with IYV was the same as for ten
agricultural practices in the larger study. Two measures of
farm cize are presented, nunber of acres cultivated and value
of agricultural products raised. DBoth measures were positively
and significantly related to adoption of HYV, Cultivators

with a larger farm or with a higher value of- agricultural

bproducts raisedvwere 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 H?V and
thls is what we found. The relationship is statistically

S ignificarlt .

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, Ve had
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Some Economiec Variables Related to Adoption of

HYV and Ten Agricultural Practices.

Adoption of ten agri-
cultural practices

Farm size
(Number of acres
cultivated)

Value of agri-
cultural pro-
d1cts raised

Commercialization
‘iniex (Per cent
of crops raised
which were sold)

Farm specializa-
tion (Number of
different crops
raised)

Labour efficiency
ingex (Rupees
R

Tenure status
(Percentage of

land which was
owned )

More acres culti-
vated nore likely
to have adopted¥

Higher value more
adoption*

More crops sold
more adoption¥*

Kore kinds of
crops raised
more adoption*

More efficient
more adoption

More land owned
more adopiion

More acres cultivated
more likely to have
adopted*

Higher valus
more adoption¥*

More cxops sold
more adoption

More kinds of crops
raised more adoption

More efficient
mnore adoption

less land owned
more adoption

*Significant at .01 level of probability, two-tailed
test for chi-gquare ar for r.

expected the opposite finding on the grounds that it wonld be

more consistemt with rational and commercial orientationsg

toward farming to specialize.

Ar alternative explanatiop is

that diversification might allow the cultivator to exploit

more fully the unique features of his fara.
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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
wvas not significant. We had expected a strong, positive rela-
tionship between efficiency and adoption of HYV on the logical
gronds that high yielding varieties are basieally 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 areaswhich was cnltivated. Only 15 per
cent of the 209 cultivators in our study sample owned none
of the land they cultivated. Over half of the cultivators
owned at least two-thirds of the land they cultivated., Land-
owners were somevhat 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 thig time.

Of the sixveconomic variables we investigated, four,
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1n§1uding two measures of farm sige, ware significantly related
with adoption of HYW. She most importarit variable influencing
adoption of HYV was farm size. Cultivators with larger farms
were much more likely to have adopted HYV, It is apparent

that promotional efforts to maximize agricultural production
via HYV should concentrate first on cultivators who have the

larger units,

h ar e on of HYV:

In this section we will outline briefly the associa-
tion between six demographic varjahles and adoption of HYV,
These variables help to identify characteristiecs of adopters
of HYV,” Exeept for age, these varifables are related to
adoption of HYV in the same way as with adoption of ten agri-
cultural practices, Téﬁle‘7.r%Relationships'vith 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 bBoth m and® ten agrienltural practices
tended to be those with a highdz ritual caste ranki® those
who were literate and yho héd more years -of schooling, those
who had a higher level of livingll, and those who participated
more in formal organizations. Relationships 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 Agricultural Practices.

Variables

Adoption of HYV

Adoption of ten
agricultural
practices

Age of respondent
Ritual caste rank

Education of
respondent

¥unetiongl
literacy (Can
read a news-
naper)

Level of living

Participation in
formal organisa-
tions (Membershi
and offices held

Young more likely
tu have adopted

High caste more
adoption*

More education
more adoption

Literates more
illiterates
less adoption*

Higher level
more adoption*

More partici-
pation more
adoption*

Older more likely
to have adopted

High caste
more adoption*

More ednucation
more adoption*

Literates more
illiterates
less adoption*

- Higher level

nore adoption*

More participa-
tion more
adoption

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

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 adontion of HYV:

Communication is an important factor in the adoption
of modern technology. We investigated six communication
variables to determine their relationship with ddoption 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

Humber of news- More newspapers More newspapers read
papers read diring read more adop- more adoption*
past week tion*

Number of commer- More films seen Morefilmsisen
cial films seen more adoption more adoption*
Listening to radio More likely to lMore likely to adopt
farm forum adopt if listens if listens to LFF*
to RFF
Listening to news More likely to More likely to adopt if
on radio %dopt if listens 1listens to news
0 news

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

Jrban contact More urban # . §iMore urban contact
(Visits to town contact more more adoption*
or city) adoption

*Significant at the .0l level of probability, two-tailed
test for chi->gware or for .

Respondents who read more newspapers were significantly
more apt to have adopted HYV., These findings reflcct our
earlier findings of higher edutational levels fr adopters
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andd indicate that newspapers can serve as useful communicatlon
media in the diffusion of HYV as well as other agricultural
innovations. However thils usefulness is limited by illiteracy
and failure to read even though literate, There were 59
respondents of our total study samplevof 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 HIV as likely to be a film-goer, however., Commercial
cinemas are not a likely channel of communication for prono-
tion of HYV or other agricultural innovations because film
aundicnces are predominantly urban, The nuwaber of films sccn

was positively but not significantly related to adoption
of HYV,

We tried to distinguish among different types of radio
1istening, 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
forams 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.

lrban contact was measured by simply counting the
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number of visits to a town 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 adovted HYV but the relation-

ship was not significant,

Analysis of communication variables fur.her supports
the relevance of the ceneral area of adontion research for
the specific innovation of HYV, Relationships with adoption
of HYV were in the sanme direction as those for adoption of
ten agricﬁltural practices. Althongh only the relationship
of adoption of HYV with nuwsber of newspavers read was statisti-
cally significant, the direction of relationships of cormmi-
cation variables was consistent with findings revnorted
earlier. Adopnters of II''V yere 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,

Ixtension knowledge and contact and adontion of HYV:

It was assumed that farmers!' lknowledge about extension
personnel, and contact with the:, are impnrtant factors in
the transmission of informution about HYV. The greater the
degree of contact which farmers have with extension workers,
the greater are the possibilities of heing inflicnced to

accept modern practices, Farmers' knovledge about extension
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workers was measured by askiﬁg the respondents if they kney
the names and positions of agricultural health and family
planning workers .0 werc assignrd to their village., Based
on these responses, a sinple index of imovledge of cxtene,on
agents was constructed.%? Cultivators whio had more knowledge
of extensi » agents, as rneasured by this index, 2re signi-
Ticantly more apt to have adopted iV, Table 9,

M

Jable 9, Fxtension knowledge and Contact as Related to
Adoption of LYV and Ten .igricoltural Practices,

Adontinon of ten
agricultural

Variables Adoption of IIYV practices
Index of knowledge iiore Imovledge tlore knnvledge
of change agents nore ado tion® rniore adoptiont

(\gr, s Hcalth,
family planning)

Index of contact Jlore contact tHore contact
with agr.« nore adoption* nore adoption*
change agents

Nunber of tines lore tinmes talked tiore times talked
talked with nore adontion* more adontion*
VLW

Number of tires iiore times talked ilore tines talked
talked with NDO  nore adontion* rnore adontion*

Humber of agri. Jdore agridemonstra. liore agr. demon~
demonstrations tions scen strations seen
seen’. more adoption more adontion*

--“”-——-—-—--—----“-n--‘--uw-.-.v«—~u-~--———~-—'-~.-'—-—

E
Gignificant at the .01 level of bprobability, twyo-tailed
test for chi-sqiare or for r.

We also constriucted an index of contact with agricul-

tural extension agcnts.13 This jindex was also related
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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 Development
Officer (BDO), the Village Level Worker (VLi/) and the agri-
cultural demonstration, we have shown separately in Table 9
the relationships between adoption of HYV and contact with
these officials and this activily. 4ll three contact vari-
ables are positively related, and contact with BDO and
contact with VIW are significantly related, t» adoption
of HYV. As might be expected, cnltivators had mueh ;nre
contact with the VIW than with the 10O, (nly one of the
65 adopters of HYV reported no contact with the VLW during
the year prior to the interview. Only 28 of the 154 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 VIWs which has been made under the
HYV and package programmes is justified and is paying
dividends. These findings are a pointcr that farners can
be persuaded to make changes throngh intensivc uge of
personal contacts by change agents, .5 reronrces permit, the
number of VIWs shonld be increased and their training
and competence improved, to match the increasing comnlexity

of farm problems.

Agricultural demonstrations are widely used to pronmote

new farm practices. In the larger study we found that an
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average of over seven demonstratinns per village were given
dnring a two year neriod. The niiber of demonstrations seen
vas positively but not significantly related to adoption of
iV, Table 9. However, the number of demonstrations seen
was positively and significantly related with adoption of

ten ugricultural practices.

Without doubt, extension knowledge and contact are
important factors in the adoption of EYV, Furthermore,
rclationships 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 nethnds are producing res-ilts
and that extension efforts to encourage use of HYV should

be intensified. There is much scope for increased adoption.

WJe 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
relatlonships of only two of these variables with adoption
of HIV were statistically significant, all were positive
and all were in the samc direction as relationships of
thesc sane 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 Agricuiltural Practices.

Variables

Adoption of H{V

Adoption of ten agri-
cnltural practices

D G MR G50 G G G G G5 G M WS SIS S W STS W G GRG0 M D D S5 PR TV Gm G G D S0 e BT P A B B G S G T ST BE P G Be T S S EE G EE S TE v om e S o o

‘Knowledge of
political
leaders

Impathy index
(Can take
others ! roles)

secular orienta-
tion (Attitudes
toward digrase:
cows and castes

ldnecational aspi-
rations for
youngest son

Planning orien-
tation (Does or
does not plan
for changes)

knowledge
adoption*

Hore
nore

erpathy
adoption

llore
more

secular
adoption

liore
nore

Hisher aspirations
norewadoption

.ore likely to
have cdopted if
changes are
planned*

liore
nore

knowledge
adoption*

IHore
more

empathy
adoption*

llore secnlar
more adontion*

Higher aspirations
more adoption*

llore likely to hLave
adopted if changes
are planncd®

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

b
.

Cultivators vho had more knowledge of political figures

werc more apt to have adopted HYV,

Respondents were asked

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

Hlinister of the state and the elected representative to the

state lagislature 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 iswenpathy, defined

as the ability totrtake others' roles, Lnpathilc persons
have been shown to be more favorable te chaiage and to the

14 Cultivators with

adoption of new idcas and practices.
more empathy, who could assuwie the roles we asked about,
wvere more likely to have adopted HYV., Like political
knowledge, empathy descriles a respondent in terms of his

avarencss of the world about hinm.,

The third variable in Table 10 i. secular orienta-
tion, measured by a series of questions about attitudes

15

toward disease, cows and custe. ¢ The more secularly

oriented cultivators 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-nsychological 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 future.
Cultivators who nlanned changes were more apt'to have adop=-
ted Hyv, 16 Like secularism, edncational aspirations,
empathy and political knowledge, planning orientation is
one of the characteristics which denote a rational rather

than a traditional approach to agriculture.
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SUMMARY AND CONCL'JS IONS

We have presented findings on the adoption of high
yielding varieties (I'YV) of sceds by 209 cultivators in
three villages of Andhra Pradesh. Data for this study were
part of a larger study of 680 cultivators in eight villages

of Andhra Pradesh, Maharashtra and West Bengal.

We also compared the association of various independent
variables and the adoption of 1YV (by the 209 cultivators of
Andhra Pradesh) with the association of the same indepcndent
variables and the adoption of ten agricultural practices (by
the 680 cultivators in the threc state sample), This compari-
son showed that general adoption: research findings can be

assumed to hold for the ecrucial 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 wvariety" was used as
the dependent variable and nmeasure of adonrtion of HYV, There
were 55 cultivators who had adopted HYV and 154 who had not

adopted HYV.

Adopters of HYV were significantly more apt to have
purchased higher amounts of fertilizer, Adopters were some-
what less apt to report difficulty in obtaining fertiligzer,
and were somewhat more likely to have reported interest in
further purchases, but these relationships were not signifi-

cant. Only 15 per cent of all 209 cultivators, both adopters
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and non-adopters, had nsed no fertilizer in 1966, Iost of
the 209 cultivators reohorted diffictlty in obtaining ferti-
ligser but a little les: than hall sodd they would have

bonght more fertilizsecr had it been avail ble.

one of the threc credit factors wo investigated s
significantly related to adoption of (V. About two-thirds
of the adopters and two-thirds of the non-wdonters of 'V
had sed smme credit it the year »rior to the intervic:,
Over "0 per cent of wln ters and non-adopters conbired
reported diffienlty in ~btaining eredit. bout 75 ner cont

said they wonld have msed nore eredit mnd it beeon available

“lat N »

Onr investig:ti n of comiunicition channel 1se by
adopters of HiV showed - striking inflience of change arents
such as VLYW and BDO, Lotli as a source of first inforation
for IV and as a sonrce of information 1lo:ling to trial of
HiV, Change agents wvere also important cormuniciation eannels
of information for nnn-lonters of HYY Ht personnl so-rees
of infornation such a. riends and rclitives wvere gsocuint
more iaportant. The ins nedia werc iiorc immortant for
first inforration thon for infor:vition leading to trianl of
HYV, and they werc norc irvortant for adonters than for
non-adopters. Ilovever, the relative infl ence of mass medin

on ad»option of IV seer>d to be slight in our sample.

We investipgated the credibility to cultiv:tors of

four sources of informution which might induce them to try YV,
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Cultivators clearly placed riost reliance upon deronstrations,
Radio broudecasts were given least credibility, with neighbors

and VIW having intermediate positions,

Adoption of HYV yms strongly and nositivel: ass .ciated
with ad .ption of ten agriecultural bractices, of whiech IV yas
one. Furthermore, relationships between adoption of HYV and
some 23 inderendent or explanatory variables were in alliost
all cases similar 4o those between these saie independent
variibles and adoption nf ten agricultural »ractices. Thisg
similarity of findings lends pueh support to the reloevance
of general diffusion research for the currently eoritical

interest in HYV,

slze of farm, degree of comiercialization, and nuiber
of diffcrent crops sold were significantly and Positively
assoclated with adoption of HYV., Farm efficiency and dogree
of farm ownership were positively but not 3irnificantly

associated with adoption of HYV,

Adopters of IIYV tended to be those witl 1 higher
ritual caste rank, those who were literatc and had more years
of schooling, those who had a higner level of living, and

those who participated more in formal orgnnizations,

5imilarly, adopters of HYV were more apt to read news-
tn
papers, to attend commercial cinemas, to listen/radio farn

forums and news broadcasts, and to visit a town aacity.
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Various measures of extension knowledge and contact
were all positively associated with adoption of HYV, Ue
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
secnlar, Bad higher educational aspirations for their son,
and were more likely to have planned future changes for their
farm business. ‘e interpreted thissiget of characteristics
as denoting ga rational Pather than traditional approach to

agriculture,

We have offered some conclusions 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 rescarch on the diffusion of innovations can be
assumed to hold for the specific innovation of HiV, Despite
snbstantial differences in sub-samples there was a remarkable
similarity bhetween the findings of our study on adoption of
HYV and the findings of our larger study of adoption of ten
agricultural practices. This similarity is important
becanse there is a large and growing body of research on
diffusion of innovations which can be tapped for guidance in

constructing and implementing programmes of change.
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2. As quickly as possible, an adequate sunnly of
fdrtilizcr and credit should be made available to comnercial
cltivators, Host of the cultivators in our study samnle
indicated difficulty in obtaining these two resowees. An
increase in credit facilities, in particnlar, should be
possible through creative and imaginative planning at all
levels of banking procedures. It is likely that present
2rrangenents for securing loans for cultivators are nduly
cribersone and restrictive. An inerease in the supnl:; of
fertilizer is more dependent upon natural resources and
avai’able vhysical plant., The present rapid growth of
the fertilizer industry is likelr to be matched by a rising
de.and for fertilizer because of the ability of HIV to

respond to heavy applications,

3. It was observed that cultivators on the larger
size faris were more apt to adoot HYV, This is probably
because of a greater capacity for financial investment and
a greater ability to take the high risks sometimes associa-
ved vith IV, Therefore, extension efforts to increase nze
of 1V should at first be concentrated on cultivators with
larger size farms. Such cultivators, of course, also have a

greater camacity for agricultural production,

4. Extension efforts to nro:iote HYV should be selec-
tively intensified. This means that the trainling of VLls

and other agricultural workers should be improved so as to
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keep up with the increasing complexity of problens involved
in using HW, It also means that numbers of extension
vorkers should de 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-
tion behaviour was unequivecal. Yet, there is much scope
{or inevezsed adoption - only 55 of 209 cultivators had
adopted HYV. The opportunity exists for extension personnel
to make ®ths 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
agents. However, we found that the mass media were quite
important in the larger stndies of our project. In the
HYV study sample, levels of newspaper reading were quite
high and over 90 per cent reported that they listen to the
radio. There i3 a large target audience which could be
reached by the mass media. It will take well-planned and

relevant promotional material to tap tuis audience.
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1. Government of India, Fourth Five Yoar 1'lan: A Draft out-
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Fhases 1, 2 and 3 of our stalv are reported i F.C. Fliegel,

V. Poy, L.I". Sen and J.E. kiviin, acpiendtnral Thiova-

tions in Indion Villages, P. Roy, I'.C. Tliegel, . .E.

advlin and L., Sen, lgricoltirel Innovation Anons Indian

oy

Carners, and ., Kivling 2. Hoy, .C. “liegel and L.I.

Sen, Cosrmicition in Indin:  Dxperiments in Introdcing

Change, ilyderabdals lLational Institate of Cornity Deve-
lopuent, 1968. In addition, there are several special

renorts like the present renort on high yielling varieties.

3. The Intensive .fricultaral Dictriet Programne i- Poplarly
called "package programme". The package concept envisages
the supply and usc of all inpits necessary for naximun

agriciltural production. Package prograirics, lccated in
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one district of each participating state, have been inmple-
mented in areas with good natural resources and a high

prodaction potential,

The study of HYV was@carricd out only in Andhra Pradesh
becanse all but four of the respondents in the larger
study who had ever nsed HUV were in that state, Knowledge
of YV (jowar and rice varicties) 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 [V, All but seven of the 209 cultivators from

Andhra Pradesh knew about H{V,

For adiscussion of the denendent variable in Phase 2 of
the larger study see P. Loy et al, Agricultural innova-
tionS ev oy 29_. Q_:Ltc’ Cha2.

For a trenchant and provocative discussion of credit use

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

See E.M. Rogers, Diffusion of Innovations, New York: The
Free Press of Glencoe, 1962, Ch.4.

The vpractices were 'ise of IV, ammonium sulphate, s'iper-
phosphate, fertilizer mixtures, insecticides, green
manuring, cnltivator (implement), improved breeding of
cattle, animal innocnlation 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 gtyal, Agricnltural
Inpnovation ..., on. git..
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We recognize that there is some circularity involved here.
That is, part of the very strong relationship between

adoption of HIV and adoption of ten agricultural practices
is attributable to the fact that HYV was one of those ten

agricultural practices.,

Caste rankings were obtained by asking knowledgeable persons
in each village to rank vhotographs of people at work in
caste occupations in terms of ritual status for that
village. Ritugl.ctatus was defined on the basis of inter-
dining and sharing of water. Later, the separate rankings
for the study villages were standardized and combined into

a single rank order.

Level ofiliving vas measured by an index composed of material
possessions such as torch, bieycle or timepiece, and
housing features such as the number of rooms. Items were

scoreg 0 - 1 and summed.

Each name and position known, of two agricultural, two
health and two family planning workers, was scored one

point for a maximum theoretical score of 12,

This index was composed of four items which were differen-
tially wighted so as to conform to an eight point scale.
The item scores 'rere then sumied to make the index, which
had a maximuwnr theoretical score of 32, The itens were

1) nmber of times talked with the BDO 2) number of tires
talked with the VIW 3) nuaber of agricultural demonstrations

seen and 4) nuiber of times a bloek film was seen.
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14. Roy et pl, Agricunltnral Innovation ..., op. cit., and

D. Lerner, The Passinz of Traditional Society, New York:

The Frec Press of Glencoe, First Paperback Edition, 1964,
Pp. 70=-72.

15, The questions were: (1) should Harijans (untouchables)
be allowed to draw water from all common wells in the
village; (2) shonld Harijang and other children take
neals together in schools; (3) can evil eye cause disease;
(4) do you think IHariians shonld be allowed to enter and
worship in all tem»les of the villages; (5) what do you
do with bulloclks who are too »ld to work; (€) shold non-
findws be allowed to cat beef; (7) if your son wanted to
~arry a lower custe girl, wonld you allow it; (8) in your
opinion, is an illiterate village Brghpmin superior to a

lower caste college graduate.

16, Ve suspected that planning orientition might be a frnetion
of sizeof farm, with cultivators on larger farms perforce
nmore apt to plan changes, but this was not the case.
Flanaing orientation was not significantly associated with
farn size (valne of agrienltnral products raised).
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