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ABSTRACT

The study was undertaken in South 24 Paraganas district of West Bengal with an aim to study the adoption of
Composite Carp Culture technology. Primary data were collected from 142 fish farmers practicing composite
carp culture using structured schedule. The study indicates that 16.2, 61.3 and 22.5 per cent of the respondents
were in the category of high, medium and low level of adoption, respectively. Supplementary feeding with pellet
feed and careful disposal of dead animals were the most widely adopted practices in carp culture by the farmers.
A positive and significant correlation of education level, exposure to mass media, knowledge level, extension
contact and experience with level of adoption of composite carp culture technology was observed. A set of 7
independent variables collectively explains 68 percent (R2= 68%) of the variation in adoption of the technology.
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INTRODUCTION

Aquaculture is the world’s fastest growing food
producing sector and rapidly growing fisheries sector in
India with an annual growth rate of over 7 percent (GOI,
2018). Seventy one per cent of the total fish production
of the country comes from inland fishery resources. The
contribution of freshwater aquaculture to inland fisheries
has increased to about 80 per cent in recent years from
that of 34 per cent in mid-1980 (DADF, 2019).
Freshwater aquaculture is accounted for 63.8 per cent
of global total aquaculture production of 47, 102, 391 t
(FAO, 2016). India is blessed with 3.15 million ha of
reservoirs, 2.42 million ha of ponds and tanks as well as
0.19 million ha of rivers and canals. This indicates the
huge potential for the development in aquaculture in India.
However, only around 50 per cent of ponds and tanks
are being used currently for aquaculture. (Jayasankar
and Das, 2015).

Fish provides an important source of protein and
micronutrients and can contribute to food and nutritional

security (Bogard et al., 2016; Hicks et al., 2019). The
fish production in India has significantly increased from
0.75 MT in 1950-51 to 12.61 MT during 2017-18.
Government of India has also set a target of 20 MT fish
production by the year 2022-23. The Government is laying
renewed focus on the sector through a flagship scheme
“Blue Revolution”. It emphasizes mainly on increasing
fisheries production and productivity from aquaculture
and fisheries resources, both inland and marine with the
objectives of ensuring food and nutritional security,
generating employment and export earnings, ensuring
inclusive development and empowering fishers and
aquaculture farmers (DADF, 2019). The Union
Government has also recently launched Pradhan Mantri
Matsya Sampada Yojana to turn India in to a hot spot for
fisheries and aquaculture product through appropriate
policy, marketing and infrastructure support.

West Bengal is a state in the eastern region of India
along the Bay of Bengal. The state has 6.83 lakh ha of
freshwater resources. The state occupies second position
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after Andhra Pradesh in inland fish production among

various states of India. The state has a total inland water
bodies of 5.7 lakh ha in which tanks and ponds has the

maximum share of 2.6 lakh ha followed by brackish water
(2.1 lakh ha), beels (42082 ha), small, medium & large

reservoir (28050 ha) and derelict water resources of
26925 ha (GoI, 2018). The inland fish production has gone

up to 15.57 lakh tonnes in 2017-18 from 12.9 lakh tonnes
in 2011-12. The district South 24 Parganas has a

freshwater resources area of 49237 ha constituting 8.63
per cent towards the state inland resources and a

production of 156111 ton i.e., 10 percent share of the
state (GoWB, 2017). Adoption of scientific fish farming

practices by the farmers is of paramount importance for
bridging this gap. Adoption of modern technologies is one

of the most promising strategies to increase farm incomes
(Varshney et al., 2020). The recent measures therefore

have targeted Intensive Aquaculture in ponds and tanks
through integrated fish farming, carp polyculture,

freshwater prawn culture, running water fish culture and
development of riverine fisheries (DADF, 2019).
Composite carp culture is the stocking of different carp

species viz., catla, rohu and mrigal (Indian major carps)
together with three other exotic carps viz., silver carp,

grass carp and common carp having different feeding
habits. The three Indian major carps viz. catla, rohu and

mrigal contribute the major chunk of the freshwater
aquaculture production followed by the exotic carps silver

carp, grass carp and common carp forming the second
important group (Rutaisire et al., 2017). Composite carp

culture technology is one of the most widely adopted
technologies in fish farming. Adoption of this technique

will open avenues for self-employment, supplement the
income of the farmers and enhance fish production

(Hussain et al., 2013). The roles of new fish technology
are to simplify and make fish production more effective

and efficient. Olutunji et al. (2016) stressed on the need
to understand the extent to which fish farming

technologies have been transferred to farmers and the
extent to which the technology end-users have been

benefitted. Hence, this study was undertaken in South
24 Parganas district of West Bengal to find out the extent

of adoption of composite carp culture technology and its
determinants.

METHODOLOGY

South 24 Parganas district of West Bengal with a
population of the district is 81, 61,961 and geographical
area of 9,960 sq. km was randomly selected. Out of the
22 blocks, data were collected from randomly selected 4
blocks (Mathurapur, Sonarpur, Kultali and Jayanagar)
with the help of structured interview schedule. Selection
of village and respondent was done through multistage
random sampling. From each block three villages and
from each village twelve fish farmers were selected to
make the sample size 142. For the collection of primary
data from 142 respondents through personal interview, a
structured interview schedule pretested on 20 fish
farmers, was developed. The data was collected from
Oct-Dec 2019 onwards. Secondary data was collected
through reviewing various literature, from Directorate of
fishery, West Bengal and District Fishery Office, South
24 Parganas. The tabulated data were analyzed using
suitable statistical tools viz., frequency, percentage, mean,
standard deviation, correlation and regression analysis.

The schedule contained information on the
socioeconomic factors, which were likely to influence
the adoption of recommended technology of composite
carp culture. Variables included were age, education level,
pond area, extension contact, exposure to mass media
and knowledge level on recommended technology. For
measurement of variables viz., exposure to mass media
and knowledge level, the total score of an individual was
computed and the respondents were categorized into 3
groups by computing the mean and standard deviation.
The three groups are- low (< Mean - SD), medium
(Between Mean ± SD) and high (>Mean ± SD). For
measuring the adoption level, a total number of 13
practices that constitute composite carp culture
technology were selected. The farmers were asked to
respond whether they adopt or do not adopt the practices.
Score of 1 and 0 were assigned to adoption and non-
adoption of the technology respectively. Therefore,
maximum possible score was 13 for each respondent.
From the adoption score of each of the respondent,
adoption quotient was computed by using the adoption
quotient formula developed by Pareek and
Chattopadhyaya (1966). Accordingly, the following
formula was used to calculate the general adoption level.
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                                         No. of practices adopted
Adoption quotient =                                                           X 100
                                        No. of practices advocated

After computing individual adoption quotient scores,
the respondents were grouped into three categories (low,
medium and high) with mean and standard deviation as
measure of check. Data were analyzed with the help of
correlation and regression analysis.

RESULTS AND DISCUSSION

Socio-economic profile of the fish farmers

Socio-economic and personal characteristics of the
respondents presented in Table 1 shows that majority of

the respondents (45.07%) were from the old age group
(>50) while 41.55 per cent of them were falling in the
middle aged category of (35-50) and only 13.38 per cent
of them were in 20-35 years age group. With regard to
education level 30.99 per cent of the respondents had
middle level of education followed by primary level
(19.72%), matriculation (16.20%), higher secondary
(11.27%), graduation (6.34%), no formal schooling
(11.97%) and 2.82 per cent of them were in the category
of illiterate. Majority (44.37%) of them had a pond area
of 1-2 ac, whereas 26.76 per cent of the respondents
had a pond area of less than 1 ac and only 28.87 per cent
of the respondents had more than 2 ac of pond. Majority
(40.14%) of the respondents were having low level of

Table 1: Distribution of respondents based on their Socio-economic characteristics (Independent variable) (n=142)

Independent Variables Category Frequency Percent

Age Young (20-35 years) 19 13.38

Middle (35-50 years) 59 41.55

Old (>50 years) 64 45.07

Education level Illiterate 4 2.8

No formal schooling 17 11.97

Primary 28 19.72

Middle 44 30.99

Matriculation 23 16.20

Higher secondary 16 11.27

Graduation 9 6.34

Post-graduation 1 0.70

Pond area <1 ac 38 26.76

1-2 ac 63 44.37

>2 ac 41 28.87

Extension contact Low 57 40.14

Medium 53 37.32

High 32 22.54

Exposure to mass media Low (<41.33) 33 23.24

Medium (41.33-63.62) 64 45.07

High (>63.62) 45 31.69

Knowledge level Low (< 38.81) 45 31.69

Medium (38.81-69.29) 66 46.48

High (> 69.29) 31 21.83

Fish farming experience 1-5 years 18 12.68

6-10 years 62 43.66

11-15 years 44 30.98

16 years and above 18 12.68

Yield (tonnes/ha/yr) Range 1.89 – 5.50

Mean 3.6
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extension contact followed by medium level (37.32%)
and high level (22.54%). Most (45.07%) of the
respondents have medium level of exposure to mass
media followed by high level (31.69%) and low level
(23.24%) of exposure to mass media. Most (46.48%) of
the farmers possessed a medium level of knowledge while
31.69 per cent of them were having a low knowledge
level and only 21.83 per cent of them possessed a high
knowledge level. Roy and Bhagat (2012) also reported
that majority of the respondents belonged to medium
knowledge level in adoption of technology. Majority
(43.66%) of the farmers have experience of 6-10 years
in fish farming. Around 31 per cent of the respondents
have an experience of 11-15 years followed by 12.68 per
cent each were having an experience of 1-5 years and
16 years and above.  Farmers of South 24 Parganas
district reported to have obtained yield from fish pond
that ranges from 1.89 to 5.50 tonnes/ha/year. Mean yield
is worked out as 3.6 tonnes/ha/year.

From Figure 1 it is evident that majority (86.62%) of
the respondents were practicing supplementary feeding
with pellet feed. The second and third most widely adopted

practices were ‘Water pH was adjusted through lime or
alum’ (80.28%) and ‘Pond preparation for every crop
cycle’ (77.46%) respectively. Sixty eight per cent
respondents were adopting the practice of ‘Careful
disposal of dead animals. Both ‘Fertilization and manuring
done as per recommendation’ and ‘Predatory and weed
fishes removed’ were practiced by 64 per cent fish
farmers each. Other recommended practices in
decreasing order of adoption were Fortnightly sampling
to check the health status of the fish’(58.45%), ‘Water
exchange and aeration adopted for maintaining water
quality’(48.59%), ‘Seeds were stocked after proper
acclimatization’(43.66%), ‘Water inlet and outlet were
provided with filters’(38.03%), and ‘Plankton crash was
observed during crop cycle’(32.39%). ‘Disinfection of
seed before stocking’ was the least adapted practice only
by 30.28 per cent respondents. This may be due to lack
of knowledge and awareness about composite carp
culture technology. Among the constraints in technology
adoption, the most prominent one is the lack of information
and credit (Varshney et al., 2019). Abraham et al. (2010)
in their study on aquaculture practices by farmers in West
Bengal also observed that manuring was not practiced

Figure 1: Distribution of the respondents on the basis of adoption of the recommended practices of composite carp culture
technology (n=142)
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by 64% of farmers possibly due to good natural production
or the fear of disease transmission particularly white spot
on gills or argulosis from organic manure input. There
was no water exchange, feeding schedule, regular health
and water quality monitoring. The results indicated the
reluctance of the farmers in adopting scientific fish
farming. Production of fishes and profitability is more
than double in composite fish culture over the local
practice which is because of adoption of good
management practices (Hussain et al., 2013).

Adoption level and relationship with selected socio-
economic variables

Socio-economic status, entrepreneurial interest,
organized market are among the factors that determine
growth and development of any sector and aquaculture
sector is not an exception. Ekong (2010) explained that
adoption is a decision making process which involves a
number of stages. Although adoption as the integration
of an innovation into farmers’ normal farming activities,
adoption is not a permanent behaviour.

 It is clearly depicted from Figure 2 that 61.27 per
cent respondents were in the category of medium
adoption, whereas, 22.53 per cent had a low level of
adoption followed by high level of adoption (16.20%) of
the recommended practices. It was observed that majority
of the respondents belonged to medium to high category
of adoption level and the remaining had high adoption

level regarding recommended scientific fish culture
practices (Goswami et al., 2012; Das et al., 2018).

The relationship between selected socio-economic
characteristics of fish farmers and their level of adoption
was worked out by correlation coefficient and the
computed ‘r’ values are presented in Table 2. It indicates
that the variables viz., education level (X

2
), exposure to

mass media (X
4
), extension contact (X

5
), knowledge level

(X
6
) and experience (X

7
) had a positive and significant

association with the level of adoption of the technology,
whereas, age (X

1
) was negatively correlated with the

level of adoption of composite carp culture technology.
Mass media participation and extension agency contact
had positive and significant correlations with the extent

Figure 2: Distribution of respondents
based on level of adoption (dependent
variable) (n=142)

Table 2: Correlation coefficient of selected socio economic
variables with adoption (n= 142)

Independent variables r Sig. (2-tailed)

Age (X
1
) -0.366** 0.000

Education level (X
2
) 0.672** 0.000

Pond Area(X
3
)  0.008 0.928

Exposure to mass media(X
4
) 0.695** 0.000

Extension Contact 0.612** 0.000

Knowledge level (X
6
) 0.703** 0.000

 Experience (X
7
) 0.499** 0.000

** Significant at 1% level of significance; *Significant at 5%
level of significance
NS - Non Significant
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of adoption, whereas age of the respondents was
negatively correlated with the extent of adoption. Fish
farmers acquired more knowledge of fish culture
practices from different sources mass media. It also gave
them a chance to learn about the useful role of training,
credit and subsidy, etc. (Goswami et al., 2012; Roy and
Bhagat, 2012).

Determinants of adoption

Multiple regression analysis was carried out to
determine the influence of the independent variables in
adoption behaviour of farmers. Level of adoption is
influenced not by a single variable but a set of socio-
economic variables. A set of six independent variables
viz., age (X

1
), education level (X

2
), Pond Area (X

3
),

exposure to mass media (X
4
), extension contact (X

5
),

knowledge level (X
6
) and experience (X

7
) were studied

to develop the regression model. The findings of the
analysis are presented in Table 3.

The regression equation can be presented as:

Y= 9.598 -0.064 X
1
+ 0.279 X

2
-0.116 X

3
 -0.196 X

4
+

0.224 X
5
+0.261 X

6
+0.028 X

7

Table 3 depicts the results of regression analysis
carried out to understand the determinants of adoption
and the amount of variability contributed towards extent
of adoption. The beta coefficient and their corresponding
t-values indicate varying level of contribution of variables.
It is also observed that all the variables had combinedly
explained a variation of 68.1% (R2) percent towards the
level of adoption of the technology. Kappen et al. (2013)

in their study also indicated that twelve variables taken
together for the multiple regression analysis explained
71% of variation in the adoption level in freshwater fish
farming. The present study could not factor in several
potential variables which might have contributed rest of
the variation. Ndah et al (2011) studied that that inputs
provided by public or non-governmental bodies, favourable
environmental conditions and socio-cultural attitudes act
together as driving factors towards fish farming adoption
in Cameroon. The variable age (X

1
) was found negatively

significant, that is probably due to the fact that older people
are reluctant to adopt the recommended practices.
Education level (X

2
) and knowledge level (X

6
) were found

to contribute more towards the level of adoption of the
technology. Prasad and Choudhary (2010) also observed
that age of farmers is negatively associated with extent
of adoption while education emerged as the main
potential predictor of adoption of the technology. More
the level of education, more will be the progressiveness.
The study observed that farmers who had more years of
education and who possessed more knowledge about
aquaculture were high adopter of scientific technology.

CONCLUSION

The adoption behaviour of fish farmers of South 24
Parganas district of West Bengal indicates that more than
half of the respondents have medium level of adoption.
Low to medium level adoption of scientific practices
coupled with other socio-economic factors contributed
to the low fish yield. Education level, exposure to mass
media, extension contact, knowledge level and experience
were found to have a positive association with the level

Table 3: Regression coefficient of extent of adoption (Y) with socio-economic characteristics of fish farmers

Variables Beta t Sig R square F value

Age (X
1
) -0.064 -1.190 0.236NS

Education level (X
2
) 0.279 4.209 0.000**

Pond area (X
3
) -0.116 -2.305 0.023* 0.681 40.925

Exposure to mass media (X
4
) 0.196 2.394 0.018*

Extension contact (X
5
) 0.224 3.617 .000**

Knowledge level (X
6
) 0.261 3.265 0.001**

Experience (X
7
) 0.028 0.430 0.668NS

** Significant at 5% level of significance; * Significant at 1% level of significance
NS - Non Significant
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of adoption of composite carp culture technology. In order
to enhance the production as well as productivity, adoption
quotient has to improve which implies recommended

practices to be put to use to the fullest extent. The

Government has laid renewed emphasis and launched

flagship schemes to boost fisheries sector. It envisages

creating right infrastructure for production as well as for

fish marketing. It is for the farmers and entrepreneurs to

take advantage of scientific technology and the enabling

environment and realize its potentials.
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