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Abstract

The present investigation is carried out in Darrang district, North bank plain
zone, Assam with the three major objectives- i) to find out the constraints of
production and marketing of fish in adoption of composite fish culture as perceived
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by the fish farmers in the district, ii) to study the socio-economic condition of fish
farmers of the Darrang district, and iii) to formulate strategies for improvement
of fish production. A total of 200 respondents are selected randomly from the
two blocks- Pub Mangaldai development block and Kalaigaon development
block of Darrang district. The demographic profile of the respondents reveals
that majority of the fish farmers (32.5%) are in the age group (41 years to 50
years ) followed by the age group - 31 years to 40 years (27.5%). Majority of fish
farmers (32 %) are belonged to General Caste, followed by OBC (30.5%). 66.5%
of the respondents are from joint family and rest from nuclear family. As per
their qualification 33.5% of the respondents have completed class -X standard.
Most of the respondents (24%) are from medium income group and agriculture/
allied activities are their main occupation. Out of total respondents majority of
the respondents (48.5%) are marginal farmers. About general information of the
fish farmers related to the fish culturerevealed that most of the respondents (56%)
have only 1- 2 nos of fish pond having pond area more than(0.13 ha); 92.0% of
the respondents have 1-5 years of experience in fishery activities. Most of the
respondents (52.5%) utilize their own fund for their fish farming venture. The
average fish production in the study area in composite fish culture is found out to
be 1400 kg/halyear. A total of 20 constraints have been identified as constraints
in adoption of composite fish culture as perceived by fish farmers. Lack of good
quality of fish seeds at the time of stocking is the biggest problem followed by lack
of knowledge of soil and water quality management, lack of institutional credit
, lack of knowledge about application of inputs etc. Some strategies have been
suggested to mitigate these constraints.

Key words: Aquaculture, Production, Perception, Problems,
Management, Strategies

Introduction

Fish is the meat of the developing world and it is regarded as
rich source of protein for the poor people. In both emerging and
developed nations, it makes significant contributions to the employment
generation, income, and foreign exchange earnings. Over a billion
people rely on it as their primary source of animal protein, making it
food for the poor individuals in developing nations (FAO, 2000).

According to Kudi et al. (2008) fish is a rich source of omega-3
polysaturated fatty acids, fat-soluble vitamins (A, D, and E), water-
soluble vitamins (B complex), and minerals (Calcium, Phosphorus, Iron,
Iodine, and Selenium). It is also a good source of thiamine and a good
source of other vitamins and minerals. Fish consumption lowers blood
pressure and cholesterol levels, which in turn lowers arteriosclerosis
conditions in adult populations. Eating fish lowers cholesterol levels
because fish contains omega-3 fatty acids, which also helps to prevent
heart attacks and high blood pressure (Butler et al. 2020). Premature
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birth and abnormally low birth weight have been connected with
inadequate consumption of omega-3 fatty acids.

Due to its growing food supply, creation of jobs, increased income,
nutritional security, and foreign exchange earnings, the Indian fisheries
industry has emerged as a key component of the Indian economy. This
industry has shown significant growth from a traditional occupation
used for subsistence to a highly developed and diverse business. The
contribution of the fisheries sector to the GVA over the past five-year
plans was anticipated to be around 1.24 percent and agricultural GVA
7.28 percent respectively (DADF, 2021). India’s fishing industry is
known for being a significant source of cash and employment because
it fosters the expansion of several subsidiary businesses and generates
foreign exchange and employment for over more than 28 million
people (PIB, 2021).

India was the second-largest producer of fish in the world during 2020-
21. Production of fish has been rising from 4.16 MMT in 1991-1992 to
14.73 MMT with a contribution of 11.25 MMT from inland sector and
3.48 MMT from marine sector in 2020-21 (DADF Annual Report 2021).
India has Exclusive Economic Zone (EEZ) of 2.02 million square km
and the continental shelf of 0.53 million square km with total coastline
length 8118 km. Inland fisheries consist of 1.24 million ha brackish
water bodies, 0.8 million ha floodplain lakes, 2.41 million ha ponds
and tanks, 3.15 million ha reservoirs, and 0.20 million km of rivers
and canals (Annual report, DAHDEF. 2021). The average per capita fish
consumption in India is 9 kg per annum against the global per capita
fish consumption of 12 kg. (PIB, 2021).

The state of Assam covers about 30 per cent area of the North Eastern
Region of India, which has an area of 78, 438 km? and is located between
21.57°N —29.30°N latitude and 89.46°E - 97.30°E longitude. Rice and fish
are the basic items in the diet of the Assamese people. For 95 per cent
of them fish is an important protein rich food. In Assam fishery sector
is considered as an important economic activity in the socio-economic
context of the state. The state of Assam has the availability of water
resources covering about 4.8 lakh ha in the form of rivers (246536 ha),
beels (69719.2ha), forest fishery (5001.8 ha ), ponds and tank (85067.51 ha)
etc (Statistical Handbook of Assam —2021) having a greater potentiality
of fish production. Assam currently produces about 3.93 lakh metric
tonnes of fish from all sources annually as against an estimated annual
demand of 4.00 lakh metric tonnes (Statistical Handbook Assam, 2021).
Per capita fish consumption has risen from 8.5 kg/capita per annum to
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11.88 kg/ capita per annum. This is calculated on the basis of minimum
nutritional requirement of 11 kg per capita per annum as recommended
by WHO. The fish production has gone up from 2.94 lakh metric tonnes
in 2016-17 to 3.93 lakh metric tonnes in 2020-21, registering an increase
of 33.67 percent. But a substantial amount of fish is brought into the
state daily from other states, especially Andhra Pradesh, Uttar Pradesh,
Bihar and West Bengal. Fish seed production has also increased from
5, 678 million to 9, 886 million in the same corresponding period (The
Sentinel, 26/06/2021). Despite the vast aquatic resources, Assam has not
been able to produce fish to cater to the needs of its ever increasing
population. As natural fish production is slowly declining scientific fish
culture is the alternative for producing more fish to meet the demands
of the local population. Now a days composite fish farming become
common in fish farming venture as it is poly-species farming at any
scale which is found to be highly profitable because of low input cost.
It is six species culture system that are Indian major carp (Catla catla,
Labeo rohita , Cirrhinus mrigala) and exotic carps (Ctenopharyngodon
idella, Cyprinus carpio and Hypophthalmicthys molitrix). This system
is practical alteration of orginal three species IMC polyculture so as to
fulfill the vacant niches in a pond ecosystem for optimizing internal
resource utilization and facilitating efficient utilization of all ecological
zones within the pond environment enhancing the maximum standing
crop thereby a means of increasing productivity. Moreover further
Improvement of advanced technology of fish farming and the efforts
of the Fish Farmers Development Agency (FFDA), the national average
productivity of ponds and tanks under the programme had reached to
2900kg/ha/yr (DAHDEF-2020). But even after having the vast availability
of aquatic resources the fish farmers have failed to achieve potential
yield of fish from pond aquaculture in the state. Because a numbers of
constraints directly affect the fisheries and aquaculture sector. That’s
why the identification of potential constraints is important for growth
and development of fisheries sector. Several studies have been carried
out for identify the constraints of fish culture in different places and
time (Pandey et al.2006; Saha et al. 2011; Albert et al. (2017). Lack of
quality fish seed, lack of fish feed at cheaper rate, high initial cost of
digging pond, high rent of water body, regular occurrence of flood,
high rent of water bodies, lack of expected result from fish culture,
acidic soil, lack of temperature for growth of fish etc. were the major
constraints in adoption of composite fish culture in the Central
Brahmaputra valley zone of Assam (Bhuyan ef al.2017). As per the
resource and productivity profile of Darrang district it has sufficient
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numbers of fish ponds having pond area 4060 ha, beel fisheries (6700
ha), Derelict water bodies and swamps (610 ha), river fisheries (10900
ha), others/ /canals/tanks (1100 ha) and annual fish production 13910
tonne (Statistical handbook Assam. 2021) having full potentiality for
adoption of semi-intensive composite fish culture technology but no
such adequate attention has been carried out on systematic analysis of
perceived constraints of farmers on adoption of composite fish culture
in North Bank Plain zone of Assam. Therefore an attempt has been
made to find out the perceived constraints of fish farmers of Darrang
district under the agro-climatic zone-North Bank Plain zone of Assam
in adoption of composite fish culture practices. Based on the research
the major constraints which are faced by the farmers can be listed out
and proper planning can be done to overcome the constraints.

Materials and Method

The study was conducted in purposefully selected Darrang District
under the North Bank Plain agro-climatic zone of Assam, which is
one of the resourceful districts in terms of fishery resource potential
and fish production. The geographical coordinate’s range of Darrang
district extents from longitude 20°09'N to 26°95'N and latitudes
91°45'E to 92°22'E and total geographical area is 1585 Km?2. Two blocks
having maximum numbers of fish farmers adopting composite fish
culture were selected for the study in consultation with fishery officials
of the district which were Kalaigaon development block and Pub
Mangaldai development block. Fish farmers of the Darrang district
of Assam constituted the population for collection of information
about socio-economic status of farmers and constraints of production
of fish. Since majority of fish farmers in the State are adopting carp
culture technology, it was decided to interview carp culturists. From
each of the selected blocks a list of fish farmers adopted composite fish
culture has been prepared in consultation with fishery officials of those
respective blocks. The fish farmers were selected randomly in the two
blocks having maximum numbers of fish farmers out of total 6 blocks
of the district. From each block 100 numbers of fish farmers were
selected. In each of the selected block, five villages were selected in
consultation with fishery officials where more numbers of fish farmers
adopting composite carp culture. A total of 20 numbers of fish farmers
from each village were selected using random sampling technique.
Thus, a total of 200 respondents were selected from the two blocks
for the study. For identifying constraints of composite fish culture as
perceived by fish farmers of the study area, a preliminary survey was
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done among 60 fish farmers selected by judgment sampling to identify
main constraints in adoption of composite fish culture. Altogether, 200
carp farmers have been selected as sample from all the two blocks of
North bank plain agro-climatic zone of Assam. The sample size was
fixed at 200 considering similar studies carried out by different authors
(Bhuyan et al.2012; Vishwakarma et al.2017;Patilkhede et al.2018). A
structured questionnaire was prepared after identifying probable
constraints as perceived by the farmers and finally 20 constraints had
been considered following a focus group discussion with fisheries
officials of the Department of Fisheries, Govt. of Assam; scientists
and academicians from College of Fisheries, Assam Agricultural
University, Assam. For collection of responses from the respondents
about constraints of composite fish culture and related information,
the structured questionnaire was personally administered during the
personal interview of survey method. The degree of responsiveness to
different constraints in adoption of composite fish culture, as perceived
by the farmers was collected by using 5 point Likert scale (1= Strongly
Agree, 2= Agree, 3= Neither agree nor disagree, 4= Disagree, 5= Strongly
Disagree) against 20 statements (variables) given in the questionnaire.
The reliability test of the questionnaire containing questions in interval
scale was carried out by applying Cronbach’s Alpha method (Kothari,
2004). The Cronbach’s Alpha value of 20 interval scaled measured
statements relating to constraints of production of fish as perceived
by the farmers was 0.884 indicating a good internal consistency of
results. The relevant data collected were tabulated and analyzed using
different statistical tools of SPSS package (version-22). Factor analysis
was done using principal component analysis of SPSS to come up with
a smaller number of constraints so that policies proposed may address
the constraints. The Eigen values greater than 1 (Kaiser’s criteria) were
considered for retaining the variables (constraints). On the basis of
factor loading greater than 0.5, factors had been identified. Rotated
component matrix had been observed to get the factors that can be
named specifically and interpreted (Reddy and Ramesh, 2007; Lahiri
and Samanta, 2010).

Result and Discussion

General Profile of the Respondents:

From the findings, it has been found that majority of the respondents
(32.5 percent) were in the age group 41-50 years followed by the age
group 31-40 years i.e. 27.5 percent. Out of the total respondents the



Constraints in Adoption of Composite Fish Culture in Darrang, Assam 187

majority belongs to general caste i.e 32.0 percent, followed by OBC
30.5 percent, SC (19.5 percent) and Scheduled tribe (18.0 percent).
As per the educational status of fish farmers majority of respondents
(35.5 percent)have completed Class-X/HS and 31.5 percent of the
respondents have not completed class-X. 21.5 percent of respondents
had done their graduation and 12 percent of respondents had done
their post-graduation. In the study it has been found that most of the
fish farmers are medium income group (44.5 percent) whose monthly
income rages from Rs 25000 to Rs 50000 followed by high income group,
more than Rs. 50000 (31.5 percent). The majority of the fish farmers are
involved in agricultural and allied activities (35 percent) followed by
Govt/private job (26.5 percent), business (24.0 percent), daily wagers
(14.5 percent). From the findings it has been found that 66.5percentof
the respondents have joint family and 33.5 percent of the respondents
have nuclear family.

General Profile of the Fish Farmers Related to the Fish Farming

In the study it has been found that majority of the respondents (41.0
percent) have pond size of only 0.13 ha which shows that the smaller
size of pond available with farmers. It has been found that most of the
respondents (78.5 percent) are practicing composite fish culture rather
than integrated fish culture The study reveals that most of the farmers
(43.0 percent) are producing fish on an average. 1400kg/ha/year.
Moreover the data reveals that most of the respondents (92 percent)
have experience in fish farming activities for 1-5 years but they are
practicing traditional methods of fish culture which show a negative
effect on production aspects.

Constraints of Composite Fish Culture as Perceived by Fish Farmers

A total of 20 constraints have been identified as constraints in adoption
of composite fish culture as perceived by fish farmers. In the final
survey, respondents were asked to express their level of agreement in
relation to the identified constraints in adoption of fish culture using
5 point Likert scale and the respondents were asked to indicate their
perceived seriousness of the constraints. The mean value of the Likert
scaleindicate thatlack of good quality of fish seeds at the time of stocking
(1.93) is the biggest problem followed by lack of knowledge of soil and
water quality management (1.91), lack of institutional credit (1.90), lack
of knowledge about application of inputs i.e. manure, fertilizer, lime,
proper feeding rate etc (1.86), inadequate visit of extensional personnel
(1.85 percent), high cost of medicine (1.84), difficult to identify good
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Table 1: Constraints in adoption of composite fish culture.
Neither
Sl Constraints Strongly Agree Agree Disagr Strongly an
no Agree Disagree
Disagree
1 Lack of good quality of fish 48.0 31.0 6.5 9.0 5.5 1.93
seeds at the time of stocking
2 Lack of facilities for soil and 54.0 35.0 2.0 8.0 1.0 1.67
water testing
3 Lack of availability of different ~ 41.0  48.0 1.0 8.5 1.5 1.81
species of fish seeds
4  Lack of formulated feed 45.0 46.0 5.5 2.5 1.0 1.68
5 Cost of formulated feed is high ~ 58.5 22.0 8.5 8.0 3.0 1.78
6 Growth of fish is less 61.5 29.0 4.0 3.5 2.0 1.55
7 Cost of fingerling is high 37.0 55.0 2.5 3.5 2.0 1.78
8 Lack of institutional credit 49.0 26.5 13.5 7.5 35 1.90
9 Insufficient training 67.0 21.0 4.5 5.0 2.5 1.55
programme on fish culture
10 Lack of knowledge about 50.0  31.0 5.0 11.5 2.5 1.86
application of inputes i.e
manure, fertilizer, lime, Proper
feeding rate etc.
11 Lack of knowledge of soil and 43.0 39.0 4.0 12.0 2.0 1.91
water quality management
12 Lack of fishery input supply 20.0 71.0 5.5 2.5 1.0 1.42
on the locality
13 Occurrence of flood 57.0 29.0 8.5 35 2.0 1.64
14 Inadequate visit by extension 26.0 66.5 5.5 5 1.5 1.85
personal
15 Outbreak of disease 32.0 58.5 7.0 1.5 1.0 1.81
16 Low water retention capacity 16.0 67.0 8.0 3.5 5.5 1.64
of soil
17 Cost of medicine is high 435 395 9.0 5.0 3.0 1.84
18 Low price of selling fish at the 61.5 19.0 13.0 4.0 2.5 1.67
farm site
19 Lack of proper distribution 235 675 4.0 3.5 1.5 1.48
channel
po Difficult to identify good 465 395 25 9.0 25 181

quality of fish seed

(Note: A= strongly Agree, A=Agree, NAND= Neither agree nor disagree,

D= Disagree, SD= Strongly Disagree. All the values given in the boxes are the
percentage of respondents against the statement).



Constraints in Adoption of Composite Fish Culture in Darrang, Assam 189

quality of fish seeds (1.81percent), lack of availability of different
species of fish seeds(1.81), outbreak of disease(1.81), cost of formulated
feed is high(1.78) etc.

Factor Analysis

Since there were large numbers of variables (constraints), factor
analysis was carried out to reduce the number of variables. Adequacy
of data was tested on the basis of results of the KasierMeyer-Olkin
(KMO) measures of sampling adequacy and Bartlett’s test of sphericity
(homogeneity of variance). The KMO measure of sampling adequacy
is 0.781 indicating the data was suitable for factor analysis. This is a
goodness of fit coefficient whose value varies between 0 and 1. For

Table 2: Total Variance Explained (Extracted Method: Principal Component

Analysis)

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total V:ﬁaorjlfce Cum;jatwe Total V:f; ;,{CE Cum;jutwe
1 13.115 65575 65.575 13.115 65.575 65.575
2 1.669  8.344 73.919 1.669 8.344 73.919
3 1519  7.595 81.514 1.519 7.595 81.514
4 1.287  6.433 87.948 1.287 6.433 87.948
5 502 2.509 90.457
6 435 2.177 92.633
7 381 1.906 94.539
8 222 1.109 95.648
9 179 .896 96.544
10 153 766 97.310
11 128 641 97.951
12 110 551 98.502
13 .078 391 98.893
14 .062 312 99.205
15 .047 235 99.440
16 .034 172 99.612
17 .025 127 99.740
18 .025 123 99.863
19 014 .070 99.933
20 013 067 100.000
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factor analysis, values over 0.5 has been considered (i.e., data reduction
is effective). Again, Bartletts’s test of sphericity is found significant
(p0.5) in the rotated component matrix and the observed factors are
named specifically and interpreted.

From the rotated component matrix table it is found that following
factors loading more than 0.5 that are Lack of quality fish seeds at the
time of stocking (0.629), Lack of facilities for soil and water testing
(0.699), Growth of fish is less (0.686), Lack of institutional credit (0.670).
Insufficient training programme on fish culture (0.764). Lack of fishery
input supply in the locality (0.816). Low water retention capacity of
soil (0.816) . Low price of selling fish at the farm site (0.671). Difficult to
identify good quality of fish seeds (0.816).

Strategies
Strategy-1 : Providing Quality Fish Seed to the Farmers

Since lack of quality fish seed at right time of stocking is one of
the significant constraints, an attempt should be made to provide
quality fish seed at the appropriate time so that productivity status
of composite fish culture can be increased to a significant extent. To
achieve this, following steps may be considered, The government
and non-government organization may take an attempt to provide
better quality fish seed at pond site to farmers through judicious carp
breeding and hatchery management maintaining all breeding protocol
and proper distribution system. As quality of seed is the key element in
successful fish farming, it is important to regulate the fish seed market
through a mechanism that helps the farmers to get an assured supply
of quality seed. Certification of hatcheries could be an option that can
be considered to ensure that quality of the seed is regulated at the
production stage.

Strategy -2: Providing Facilities for Soil and Water Testing as well as
Input Supply

The provision for testing soil and water quality parameter should be
made available at close reach of the farmers to enable them to use
proper dose of lime, manures, inorganic fertilizer, medicines etc. in
their ponds based on the result of these tests. Provisions of Fishery
Clinic with soil and water testing facilities, disease diagnostic facilities,
fish medicines etc. at block level can help the farmers in this regard. ii)
‘One Stop Aqua Shop” may be established as single outlet in strategic
locations keeping all fishery inputs so that farmers can get all inputs
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required for fish culture such as fish seed, fish feed, fertilizer, chemicals
etc. along with technological information brochures. This OAS can be
named as ‘Matsy Sewa Kendra.” Lal et al. (2022) has also stated that
OAS has already been started in different parts of the country that
provide significant services to the farmers .

Strategy-3: Providing Hassle free Institutional Credit Linkage to the
Farmers

Institutional credit package to fish farmers should be made available
at lower rate of interest and its procedure should be simple for the
farmers. After confidence building of the farmers through training and
demonstration, members of the banking sector should be invited to
offer a single window loan provision in the form of “loan mela” where
the less educated farmers can also be assisted in availing a loan.

Strategies to Overcome Knowledge and Resource Constraints :
Strengthening Extension Support System

Specialized training and demonstration on varied aspects of fish
production such as water quality management, fish health management,
methods of calculation and application of proper dose/rate of fishery
inputs, recent advancement of fish production and marketing systems
etc. should be organized for farmers as well as for fishery extension
workers by the State Fisheries Department. This will help skill up
gradation of farmers and change the productivity status of fish culture
practices in the State. Translocation of proven fish culture technologies
to the door steps of farmers alone may cause a paradigm shift in the
productivity level of composite fish culture.

Formulated fish feed should be made available to farmers. This can
be done through establishment of Fish Feed Mill with initiation from
the government with involvement of entrepreneurs/NGOs/SHGs or on
public-private-partnership (PPP) mode. In line with the establishment
of Veterinary Hospital in rural areas, the Government of Assam should
establish Fishery Clinic Unit at least one in each block with necessary
infrastructure and manpower which will be helpful for disease
diagnosis and providing treatment measures.

Strategies to Overcome Infrastructural Constraints: Development of
Lowcost Feed with Good Performance

Formulated feed with higher protein percentage are already available
in the market offered by different companies. But, due to high price of
those feeds it is very difficult for the farmers to apply those feeds for
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growth of their fish. In such situation, it is the need of hour to develop
low cost protein rich feeds for greater growth performance using
locally available feed ingredients. Such initiation should be taken to
reduce the cost of formulated feed which needs further research on this
aspect to make it techno-economically feasible. ii) Feed mill should be
established in the locality so as to get quality fish feed by the farmers.

Conclusion

The study area has sufficient numbers of fish ponds having potentiality
for adoption of semi intensive composite fish culture technology. But
due to several constraints, as perceived by fish farmers, they are unable
to achieve desired fish production. The present investigation clearly
indicates that lack of good quality of fish seeds at the time of stocking
is one of the major constraints. Therefore, the Department of Fisheries,
Government of Assam should give more emphasis to provide better
quality fish seeds of carps by establishing hatchery maintaining all
breeding protocols which will not only increase the fish production but
will increase the fish productivity in unit area. The relevant strategies
that have been formulated based on the findings of the study may be
implemented for enhancing fish production through better adoption
of composite fish culture which will be helpful for doubling farmers
income. The result of the present study will help all stakeholders
(farmers, researchers, extension personals, financial institutions, policy
makers etc.) of fisheries development process in the state to streamline
their thoughts and action to overcome the perceived constraints of
composite fish culture. As a policy opinion, it is suggested that fish
production can be enhanced through successful implementation of
these strategies for which developmental projects, programmes and
budgets have to be framed, implemented, monitored and managed
scientifically.
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