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AN ANALYSIS OF DIFFERENCES BETWEEN ADOPTERS
AND NON-ADOPTERS OF HIGH YIELDING VARIETIES
OF RICE AMONG SMALL FARMERS

M. A. Kashem

ABSTRACT

Small farmers constituting about two-thirds of the rural households mostly cultivate rice. Adoption
of high yielding varieties (HYVs) of rice is one of the ways to increase average rice yield of an individual as
well as total rice production of the country. However, as individual characteristics may differ between
adopters and non-adopters of HYV rice. the present study was undertaken in order to analyse the extent
of differences between adopters and non-adopters of HYV rice among small farmers. The findings indicate
that very few differences in the individual characteristics exist between the adopters and non-adopters of
HYYV rice, Small farmers as a whole, therefore, can be considered as a single category for conducting
extension work without segregating them into different categories on the basis of their adoption and non-
adoption of HYV rice.

I. INTRODUCTION

Small farmers constitute about two-thirds of the rural households in
Bangladesh (Kashem 1986, p. 17). These farmers are deprived most from the
benefits of modern technologies in crop production. There is much evidence that
large farmers control fertilizer and pesticide dealerships and so at times of shortage
are least affected and able to charge a higher price to smaller peasants (Huq 1977).
They dominate the irrigation groups for obtaining power pumps or deep and
shallow tubewells and influence the selection of sites so as to obtain maximum
benefits for themselves (Jones 1979, pp. 64-8, 1982, pp. 93-94; Islam 1980, p.
117; Hartmann and Boyce 1982, p. 50). Moreover
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large farmers have greater access to institutional credit (Alamgir 1975, p. 273), the small
farmers are automatically largely deprived of the facilities (Zaman 1979, p. 99) and have to
botrow money from local money lenders at an interest evenupto 30 times higher than the
institutional rate (Kashem 1987a, p. 185). Smiall farmers cannot exert sufficient control
over the management of village-based co-operatives and are deprived of the benefits ; the
benefits of these co-operatives if there be any, have largely gone into the pockets of the
large farmers (Vylder 1982, p. 150). Therefore, if the small farmers could be effectively
helped, this could latgely contribute towards increasing total agricultural production
in the country. As rice alone mainly determine the total acreage and crop production in
the country it is reasonable to focus on rice crpps. Small farmers, of coutse, cul-
tivate rice mainly on theit land in order to produce foodgtains for the subsistence of
their families and not ptimarily for economic gain. But unfortunately the per unit yicld
of rice is one of the lowest in Bangladesh compated to other tice growing countties
(Herdt and Capule 1983, p. 10). It is also worth nothing that till now only about 18 per
cent of the arable land is under irrigation, and only 21 percent area under food-
grains is devoted to high yielding varieties, However, it is interesting to note that smallest
farmers in Bangladesh ate the highest and fastest adoptets of new technology (Jones 1984,
Pp. 200:209). Therefore, any efforts to detetmine the sclected characteristics of the
small farmers and theit obstacles to the adoption of HY Vs of rice would greatly help the
concerned planners and administrators to initiate operational steps in this respect.
However, it has to be logically decided wheather the extension policy makers should
concentrate their attention on the adoptets ot on the non-adopters of HY Vs of tice.

Most teseatch studies on innovation adoption in agticulture have shown that
adopters do differ from non-adopters, however simple ot complex the methods used to
distinguish these two categories (Singh1981). Of courseit is possible that differences
in farmer characteristics and their perceptions do exist between adopters and non-adopters
HYVs of rice. If this is the case, there would be, 4 priori, implications for the conduct of
extension work, especially the need to considet the specific problems and needs of the non-
adopters, If the small farmers who form a relatively homogeneous group, those two cate-
goies (i.e. adopters and non-adopters) may not differ significantly in their personal,
situational, sociological and psychological characteristics. If few or no differences
exist between the two categoties, then the extension implications may remain same for
both the categoties with the added emphasis that small farmers should be viewed as
aspecific category among which extension workers should direct thei efforts to stimulate
technological change in their farming methods. v

1. METHODOLOGY

.‘*‘ Th‘e"prfgulgtigp for this study was 1619 small farmers included within Agri-
Varsity Extension Pioject of thé Batigladesh Agricultiiral University, Mymensingh. Data™ ™
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wete, howevss, :911ccted Srom & sample ¢ of 205, small farmers during ]unc to September.
1983

Information was collected from farmers on the acreage of rice they grew in each
season (i.e. aus, aman and boro) and how much of this was planted to HYV and local
varieties, and on the yield of tice for each season and according to the variety category.
Table 1 shows the frequency of farmers as rice growers in different rice growing seasons.

TABLE 1. FREQUENCY OF FARMERS AS RICE GROWERS AND THEIR
USE OF HYV IN DIFFERENT RICE GROWING SEASONS

Total growers | No. of gtowers in each o, of growers in each
(N-205) . season season

I [

HYV+| Local HYV |HYV+

local only only | local

Local
only

Petcent | HYV

Crops [Number
’ only

Aus 196 9561 18 6 ¥/ 9.18 3.06 3776

Aman 199 9707 47 4 148 23.62 201 7437

0 1951 14 26 0 6500 .

Boro., 35.00... .

P

Tt is clear from Table 1 that a high proportion of the small farmers grow tice in two
seasons (aus and a man) and a minotity may be growing tice in all three seasons, The fre-
quency distribution of farmers as rice growers in different combinations of rice crops is
presented in Table 2 which reveals that :

1) most farmers (75.61 percent) grow aus and aman and17.07 percent grow all 3
crops (i.c. aus-+aman + boro) ;

2) of the majotity, who grow sus and aman, 71.61 petcent oV local vatieties only, .
of the remainder, 2194 percent grow HYVs with local varieties and 6.45 percent
grow HYVs only ; P

3) of the categoty of farmers who grow aus 4 aman + boro, 57.14 percent grow

local vagieties only, $.71 percent grow Hgys oaly, sad thc it grow HXV; .
with local vancnes & D3
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TABLE 2. FREQUENCY DISTRIBUTION OF FARMERS AS RICE GROWERS
IN DIFFERENT COMBINATIONS OF RICE CROPS (N==205)

Combinations of | Aus [AmanBoro (Aus |Aus ‘[Aman.Aus Total
tice crops grown | onlyjonly lonly | + | + | + | + B e
{AmanBoro [Boro [Aman | - !
+ No. | %
Boto J
[ !
HYV only 1 2 0 100 0 2 15 73

HYV 4 Locat 0 0 0 ¥ 0 2 B3 49 29

Local only 3 4 0 m 2 1 20 141 63.8

In order to explore the significant differences between adopters and non-adoptets
of HYV rice with their vatious personal, situational, psychological and sociological charac-
teristics, and rice cultivation obstacles, the Chi-square (x?) test was employed. In its
simplest form, an adopter is a small farmer who grows HYV to any extent in any crop
season, i.c. a non-adopter does not plant any HYV rice, In this sense, over two-thirds
(68.8 percent) of the farmers are non-adopters. Data are available on the total acreage devo-
ted to rice in all seasons,and the total production of rice, and the proportion of these attri-
butable to HYVs. As might be expected, the greater the proportion of the tice acreage
devoted to HYVs, the greater the petcentage of production from HYVs (splitting in both
cases as median, x2=25.024, df =1, p <0.001). Either variable is probably equally sui-
table for distinguishing the relatively high and relatively low adopters among the 64 small
farmers who grow HYVs. It was decided to use acteage, since this implies the extent of
a farmer’s decision, wheteas production (acreage X yield) is not under his control to the
same degree.  On the basis of HYV acteage, approximately half (31) the adopting far-
mers planted HY Vs on under 45 percedit of theit rice land and ate designated ‘low adop-
tess,” and the remainder (33) ate termed ‘high adopters’ (Table 3),.

The selected characteristics of small farmers and rice cultivation obstacles were
determined in order to find out the significant differences between the adopter categoties.
The characteristics included : age, education, family size, family labour, agricultural know-
ledge, farm size, commercialization, income, flexibility, attitude towards community,
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TABLE 3. CLASSIFICATION OF FARMERS ON THE BASIS OF THEIR
ADOPTION AND NON-ADOPTION OF HYV RICE

Categories according to petcent acreage 1
under HYV I Farmers

!

Categories " 9, acteage Number Percent

Non-adoptets 0 141 68.78

Low adopters =449 Kj! 15.12

High adopters 5450 3 16.10

organizational participation, non-localite behaviour, contact with information sources,
economic insolvency, credit need, risk aversion, and fatalism. The tice cultivation obs-
tacles were high yielding variety obstacles, recommended fertilizer obstacles, plant protec-
tion ohstacles, irtigation obstacles, other cultural opetations obstacles, .total tice culti
vation obstacles, and petceived factor obstacles. The scores fot selected charactetistics
and rice cultivation obstacles were determined either by putting absolute numerical values
ot through scales.

The Chi-square test was employed between (a) non-adopters and adopters, (b) non-
adopters, low adopters, and high adoptets, (c) low adopters and high adoptets, and farmers’
selected characteristics as well as rice cultivation obstacles. Five percent (0.05) level of
probability has been used as the basis for statistical significance. The T coefficient (after
Tschuptow) was computed to measure the strength of relationship between vatiables,
and it was calculated by using the following formala :

/1 <2 :
i \/ N VE (Yule and Kendall 1937, pp. 70-71)

‘The value of T can range from 0 to 1, the more the value of T approaches 1, the gteater
is the strength of relationship.




80 The Bangladesh Journal of Agricultural Eetnomics
: lII". ’ :"*IY‘I’MP( IRI‘ CKL-”FMTINV 'Dm INGS

The Chi-square tests have shown that of the 72 necessary for all combinations of
the distributions of variables in the contingency tables, only 6 were statistically significant
at acceptable levels of probabilities. Therefore only the significant relationships will be
discussed in the light of policy implications.

There is significant positive relationship between age and adoption, i.e. adopters
tend to be older (Table4). Thehighest proportion of farmers who had adopted the HYVs
of tice were from old aged category and vice Versa. 'This implies that increased age of the

TABLE 4. DISTRIBUTION OF FARMERS ACCORDING TO THEIR AGE
AND ADOPTION OF HYVs OF RICE (N 205)

Adoption Total
Age (yeats) Non-Adoptets Adopter (percent)
(percent) (petcent)

Young (<34) 25.85 8.30 34.15

Middle aged (35-49) 26.83 10.24 3707

Old ($50) 16.10 1268 2878

68.78 .22 100.00

Total

£=6559 ; df=2; p<0.02; T=0.150 ; positive significant relationship

farmers does not hamper their adoption behaviout. Although chronological age may
have an impairing effect on physical abilities, which is important on family holdings, rese-
arch stady elsewhere has indicated that age does not seriously impair managerial
ability, at least up to 60 to 65 years of age (Hobbs, Beal and Boblen 1964). ‘The positive
telationship of farmers’ age with their adoption of HYVs of rice suggests that there is
considerable scope fo the extension workets to work with older people especially in the
case of innovation decision-making, Old farmers can take decisions to adopt the inno-
vations without involving others in the family, but in the case of 2 “youn ”“,_fvé_irmer
this may not be possible if there ate one or more older family membes from Whom he
has to seek advice in taking any decision. The peevalence of many joint families (also
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cohesive), in Bangladesh greatly intetferes an individuals’ innovation decision-making,
as taking a decision in the family mainly rests with the oldest member (mostly male),
although he may not formally be the head of the household. Extension workers should,
therefore, concentrate their efforts to identify the real decision maker in the family,
whether he is the fotmal family head, or an eldest family member othet than the family head,
ot an other opinion leader who exetts strong influence on his decision, This does
not mean that extension wotkers should devote all or most of their efforts to motiva-
ting young fapmers, but that tather they should give attention to both young and old
farmers simultaneously in order to achreve desired objectives.

Adoption of HYVs of rice was found to have significant negative selationship
with the family size of the small farmess (Table 3). The highest proportion of fatmers

TABLE 5. DISTRIBUTION OF FARMERS ACCORDING TO THEIR FAMILY
SIZE AND ADOPTION OF HYVs OF RICE (N 205)

!

Adotption Total
Family size (absolute) Nom-adopters |  Adopters (Percent)
(percent) x (percent)
Small (24) 16.10 1024 26.34
Medium (5 - 6) 24.88 14.15 39.03
Large (sT) 21.80 6.83 234.63
Total 68.78 3132 100.00

having large family size did not adopt the HY Vs of rice and vice versa. Sfrlall fatn?stl
having large families may have to be heavily pre-occupied in meeting basic necessities
unless the dependent family membets are able to earn money to meet the family’s
needs, Since the adoption of HYVs of rice requires surplus money to procute necessary
inputs, small farmers very often considet their financial abilities to adopt HYVs, bl{t
other factors ate also important in their decision-making. Many family membets (especi-
ally those whoate non-eatning) are, in most cases, a cause of wotry among sn{all farm-
ers, and many thus discourage them from consideting the use of the HYVs, 'It is, there-
fore, necessaty for cxtension workets to Jocate individual farmer’s obstacles in using the

-
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HYVs of rice. If large family size is the foremost bartier for a farmet, any fruitful help
and advice for enabling family members to earn more money may come first, before
advising him to adopt HYVs of rice.

The relationship between the adoption of HY Vs of tice and farm size of the small
farmers was significantly negative (Table 6). It must be stressed that these farm size cate

TABLE 6. DISTRIBUTION OF FARMERS ON THE BASIS OF THEIR FARM
SIZE AND ADOPTION OF HYVs OF RICE (N=205)

Adoption Total
High adopters | (percent)
(percent)

Farm VSiZC (hCCt'AfC) Non—adopters
(petcent)

Low adopters
(Percent)

Small (20.24) 2537 1.95 5.85 817
Medium (025040) 2927 6.83 433 293

Big (>040) 14.14 637 3.42 2.90

-~ Tot: 6878 15.12 16.10 100.00

goties ate relative terms among smal] farmers ; the largest amount of land occupied by 2
farmer in the enquiry was only 0.54 hectares, and small farms were 0.24 hectares or less i
extent, -In the past, however, it has been shown that farm size is positively related .
to the adoption of new farm technology (see for example, Marsh and Coleman 1955 ; Wil-
son and Gallup 1955 ; Lionberger 1960 ; Rahim 1961 ; Beal and Sibley 1967 5 Reddy and
Kivlin 1968 ; Gaikwad ef /. 1969 ; Singh 1969 ; Hossain 1972 ; Islam and Halim
1976 ; Asaduzzaman 1979). It may be true that when the HYVs of rice were first intro-
duced in Bangladesh in the mid sixtecs, it was the richer and larger fatmets who fitst used
them. ‘The reasons are obvious ; latge farmers were relatively finaccially solveat, they
could take risks in terms of monetary involvement and offer a small area of land to be nsed
for HYV trials. But by today, most probzbly, the trend has been teversed. Fatmers
possessing a small portion of land are now more convinced and motivated than large far-
; mers to use HYVs provided they can afford the additional costs involved and take advan-
tage of other necessary facilities, Therefore, the findings of this study imply that poorer
; farmers with only very small acreages of land in Bangladesh can be innovative if tangible
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. opportunities (i.e. ensuring the availability of HYV sceds, fertilizers, plant protection
materials, irtigation water, credit, and matketing of produce) can be offered to them.
Development planners and extension workers need to consider these factors carefully
in order to fulfil the national obectives of food production. :

In terms of flexibility, the relationship is different to that which might have been
anticipated. For example, Copp (1958) found a positive relationship between the flexi-
bility of farmers’ mental approach and their adoption of recommanded farm practices, and
such an association might be what it would be logical tc deduce. Howevet, in this study,
adoption is found to be related to low flexibility (Table 7).  The flexibility scotes ranged
from | to 17, against the possible range of 0 to22. Thehighest proportion of high
adopters had low flexibility and vice versa. Small farmers in Bangladesh mostly
seek advice on new technology from local fertilizer and seed dealers, ideal farmers (Kashem

TABLE 7. DISTRIBUTION OF FARMERS ACCORDING TO THEIR FLEXIBI-
LITY AND ADOPTION OF HYVs OF RICE (N=205)

- Adoption Total. 1
Flexibility (scotes) Non-adopters | Low adopters | High adoptets (percent) - ‘
(petcent) (percent) (petcent) ;

Low(25) 19.02 5.37 6.83 3.2

High (s12) 2132 1.95 293 2.20

i
Medium (§-11) 244 7.80 6.34 3658 i:.l
|

Total 68.78 15.12 16.10 100.00

=12743 ; df=4; p<0.05; T=0.176 ; negative significant relationship (when low
adopters and high adopters ate combined, x2=11.706 ; df=2; p<0.01 ; T=0.201)

1986, p. 278) and probably from other opinion leaders, Once they have been, or be-
come convinced of the new technology, they soldom change their decisions, whethet ot
not they are in theit best interests or technically approptiate. This might explain the
higher adoption of HYVs by farmers having low flexibility. However, it may not be
always true that the less flexible farmers would have higher adoption levels of HYVs. The
flexibility of a farmer in an actual life situation is difficult to measure. The findings of
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this study, however, need further vetification under more or less similar agro-ecological
and socio-psychological situations before stronger policy implications can be drawn,

Table 8 shows that there is a significant relationsh ip between the adopters of HYV
rice and theit identification of othet cultural operations obtacles,

TABLE 8. DISTRIBUTION OF FARMERS ACCORDING TO THEIR OTHER
CULTURAL OPERATIONS OBSTACLES AND ADOPTION OF
HYVs QF RICE (N=205)

J

- |
Other cultural operations Adoption Total
obstacles Non-adopters | Low adopters | High adopters | (percent)
’ (petcent) (percent) (percent)
Low(240) 20.00 878 488 33.66

Medium (40.1-55) 21.80 2.93 6.83 37.56

High(s55.1) 20.98 341 4.39 28.78

Total 63.78 15.12 16.10 100.00

?=10311 ; df=4; p<0.05; T=0.153 ; negative significant relationship

The other cultural operation obstacle scotes of the farmers ranged from 10 to 95 against
the possible range of 0 to 100, the mean scote being48.27 Culivation of HYV tice usually
fequires mote cultural operations than the local of local improved vatieties. The highest
proportion of low adopters had low other cultural operations obstacles. Probably non-
adopters perceived more imaginary other cultural opetations obstacles in using HYVs
of rice than they would have to face in a real situation (i.. if they became adopters), For
example, nop-adopter may imagine that if he does not have adequate labour for weeding,
stirring and other intercultural operations at peak periods during HYV rice culivation,
his production potentials will be greatly reduced. This explains the farmers’ lower adop-
tion of HYVs of rice with the increase of other cultural operations obstacles, This fin-
ding implies that extensionworkers need to find out and keep in mind what small farmets
think concerning the availability of necessary facilities involved in other cultural opera-
tions if they are to succeed in stimulating small farmers to adopt the HYVs of tice.
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IV. CONCLUSIONS

Although past reseatch record and evidence suggest that adopters do differ from the
son-adopters itrespective of their farm size and crop selection, the findings of the present
study support this in part mainly because small farmers who grow tice have mote or less
similar objectives in mind, i.c. to fulfil their basic necessities especially in meeting up thei
physiological needs. Small farmets usually do not cultivate tice solely due to economic
consideration while they have to struggle hard for foodgrains for survival. Consequently
the personal, situational, sociological, and psychological characteristics as well as rice cul-
tivation obstacles do not differ between the adopters and non-adopters of HYV rice in
casc of small farmers to the extent that different strategies need to be taken by the policy
makers in order to increase the ovrall tice production in the country. Rather the adminis-
trators, extension planners, and policy makers need to consider small farmets who cons-
titute the bulk of the rural households as one of the tatget categoties and concentrate their
efforts to benefit them from all productive means (i.e.g HYV secds, fertilizers, pesticides,
itrigation water, ctedit, and marketing as suggested elsewhere (Kashem 1987b). Undoub-
tedly the small farmers as a whole have the potentiality of increasing the total food pro-
duction of the country as well as in improving their socio-cconomic condition through
the adoption of HYVs of rice if only the policy makers can adequately identify and recog-
nize their concerned problems and take appropriate measures in solving those problems.
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