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HIGHLIGHTS

e  Scientific carp culture significantly increased fish production across all adopted ponds.

e  Higher investments in feed, seed, and pond management resulted in improved profitability.

e  Return on Investment (ROI) improved post-intervention, reaching up to 169 per cent in Kandhamal whereas Benefit-Cost (B:C) ratio

showed notable improvement, confirming the economic feasibility of scientific practices.

e  Enhanced training and awareness among farmers contributed to better adoption and success rates.
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ABSTRACT

The aquaculture sector is rapidly growing, significantly contributing to the Indian and
global economies by ensuring nutritional security and supporting livelihoods. Composite
carp culture is one of the most extensively used technology. The study was carried out
in Dhenkanal and Kandhamal districts of Odisha attempts to determine whether
composite carp farming is economically viable by examining the costs and benefits of
the technology. Data were collected from 220 fish farmers of both Dhenkanal and
Kandhamal districts before and after adoption of Scientific carp culture technology. The
total pond area was 3.6 ha in Dhenkanal and 3.7 ha in Kandhamal district. The mean
fish yield was 1047.1 kg/ha/yr and rose to 2032.1 kg/ha/yr in Dhenkanal and 1247.2 kg/
ha/yr to 2554.5 kg/ha/yr in Kandhamal. Rate of return on total investment (ROI) and
Benefit-Cost ratio (B:C ratio) of Dhenkanal and Kandhamal ponds, after intervention
was worked out as 124.7 per cent, 1.2 and 169 per cent, 1.7 respectively. Supplementary
feed accounted for the largest portion of the cost of fish production, followed by pond
leasing value and pond preparation costs. The study suggests that the composite carp
culture method is economically viable and has a remarkable benefit-cost ratio.

INTRODUCTION

The aquaculture sector is experiencing rapid expansion globally,

worldwide production, as well as the world’s second-
largest aquaculture producer. Odisha reported at 10.52 MMT
production in 2023 (CEIC, 2023). Three significant reservoirs are

driven by a rising demand for fish and seafood products (Mondal
et al., 2024). Fisheries and aquaculture are significant sources of
food, nutrition, financial resources, and employment in India. Fish
production plays a crucial role in socioeconomic status of rural
population in India (Dutta et al., 2022). India is the world’s third
largest fish-producing country, accounting for 7.96 per cent of
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located in Odisha: Rangali in Dhenkanal district (28,000 ha),
Hirakud in Sambalpur (71,963 ha), and Balimela in Koraput district
(19,440 ha). These diverse water bodies contribute to the state’s
rich fish biodiversity (Das et al., 2021). The Dhenkanal District is
4,452 square kilometers in size. The district has ponds and tank
resources of 1,749.22 ha, which accounts for 1.32 per cent of the
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ponds and tank resources of Odisha. Freshwater fish production
in Dhenkanal district was 10,232.46 MT in 2017-18, contributing
2.2 per cent towards total freshwater fish production of Odisha
(Shasani, 2020). Kandhamal experiences sub-tropical hot and dry
climate in summer. Dry and cold climate in winter. The maximum
temperature recorded in the District is 45.5°C and minimum
temperature is 2.0°C. Almost 66 per cent of the land area of the
district is covered with dense forests and towering mountains. The
important crops grown in the district during the Kharif season are
paddy, maize, and niger. In irrigated areas, crops like potato,
vegetables, and mustard are grown. Kandhamal is one of the most
backward districts of Odisha, with 47.2 per cent of households in
the BPL category as recorded in the year 2000 (District Annual
Plan Document, 2013-14, Kandhamal). The district is a major
producer of ginger and turmeric and has created a name for itself in
India for spice cultivation. Coming to aquaculture, Limited water
resources and poor water quality restrict fish production in
Kandhamal, making the district reliant on Andhra Pradesh for fish
supply. To address this, the administration plans to scale up local
production through SHGs under the Odisha Livelihood Mission
(OLM) (Sahoo et al., 2021). Aquaculture systems need to be
established using sound scientific and economic evaluation (Manju
Lekshmi et al., 2019). Under one DST funded project “Economic
Empowerment of SC fish farmers through capacity building in two
aspirational districts Dhenkanal & Kandhamal, Odisha” composite
carp culture was promoted among selected beneficiaries during 2022-
24. It is imperative to know how this technology is performing
better as compared to traditional way of farming fish. Economic
assessment of this technology is attempted in this article. Effective
communication plays a vital role in advancing scientific fish farming
practices by facilitating knowledge exchange, problem-solving,
market awareness, and collaboration among stakeholders (Mondal
et al., 2024). To ensure sustainable and profitable IMC aquaculture,
it is essential to adopt an integrated approach that encompasses
various aspects of pond cultivation, nutrition, and health
management (Manam & Quraishi, 2024).

METHODOLOGY

The study was carried out in eleven adopted ponds of
Dhenkanal and Kandhamal district. The data was collected from
the selected beneficiaries of both the districts. The profitability of

composite carp culture was evaluated using the Gross Margin
Analysis (GMA) method. GMA is a valuable measure for
determining farm profitability. The gross margin (GM) is the
difference between the fish farm’s total revenue and the total variable
costs required to generate the output (Firth, 2002). The whole
output multiplied by the cost per unit of fish is the total income.
The costs that vary according to the level of production are known
as variable costs. The entire variable cost includes food, labour,
shipping, fertilizers, and other input expenditures like fingerlings.
The above discussion can be represented by the following equation:

Gross Margin = Total Revenue — Total Variable Cost

In order to determine the profitability of the suggested plan,
the rate of return on total investment is computed as follows:

ROI = (Total Revenue / Cost of Production) * 100
B:C Ratio = Total Revenue / Cost of Production

In the above formula the term Total Variable Cost (TVC) refers
to all variable cost elements, such as feed, fertilizer, lime, seed, and
inputs. The whole revenue was made up of other farm income and
the revenues from the sale of fish. Gross Margin is the total revenue
minus all variable costs. The data was analyzed using budgeting
and percentage analyses. The information gathered was from July
2022 to June 2023. The tabulated data was evaluated using
appropriate statistical procedures, namely frequency and
percentage. To determine profitability, a thorough economic
assessment of composite carp culture technology is essential. This
will make it possible for development professionals to inspire and
bring in more fish farmers and young people from remote areas to
use the technology. In the districts of Dhenkanal and Kandhamal, a
research on input usage and net profit was conducted in adopted
ponds. On a per-hectare basis, Table 2 illustrates the costs, yields,
and profit from composite carp farming.

RESULTS

Comparison of pre and post intervention production of adopted
ponds

Table 1 represents a comparison of fish production before and
after the intervention in various adopted ponds across Dhenkanal
and Kandhamal districts. The data indicate significant improvements
in fish yield due to scientific carp culture practices. In Dhenkanal,

Table 1. Comparison of Pre and Post Intervention Production of adopted ponds

District Village Name Pond Name Pond Area Production before Production after
(ha) Intervention (kg/ha) Intervention (kg/ha)
Dhenkanal Raitala Chabaka 0.2 875 1457
Dhenkanal Raitala Village Pond (New) 0.6 925 1755
Dhenkanal Raitala Village Pond (Community) 0.6 933 1855
Dhenkanal Raitala Nua Pokhari 0.2 867 995
Dhenkanal Sankulei Sankulei Pond 1 0.4 870 1353
Dhenkanal Sankulei Sankulei Pond 2 0.4 1041 1925
Dhenkanal Namichira Namichira Pond 1.2 1285 2790
Kandhamal Pankangaon Pond 1 0.4 950 1953
Kandhamal Pankangaon Pond 2 0.2 525 765
Kandhamal Phiringia Pond 3 0.6 925 1800
Kandhamal Balandapada Pond 4 2.5 1430 2975
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Table 2. Economics of composite carp culture in both the districts; Dhenkanal & Kandhamal

S.No. Particulars Dhenkanal Kandhamal

Local Practice Scientific Carp Culture Local Practice Scientific Carp Culture
1 Area (ha) 3.6 3.6 3.7 3.7
2 Lease Value (Rs) 18720.0 19500.0 17550.0 18000.0
3 Manuring (Rs) 9500.0 10000.0 12250.0 11500.0
4 Lime (Rs) 9600.0 10560.0 9723.0 10192.0
5 Seed (Rs) 25500.0 40000.0 17500.0 40000.0
6 Feed (Rs) 78000.0 183000.0 85560.0 165000.0
7 Harvest cost (Rs) 11100.0 12550.0 10200.0 11300.0
8 Cost of labour, maintenance & misc (Rs) 1000.0 1500.0 1300.0 1000.0
9 Cost of Production 153420.0 277110.0 154083.0 256992.0
10 Total Variable Cost (Rs) 134700.0 257610.0 136533.0 238992.0
11 Total Production kg/ha 1047.1 2032.1 1247.3 2554.5
12 Total Revenue 167537.8 345457.0 199567.6 434265.0
13 Gross Margin 32837.8 87847.0 63034.6 195273.0
14 Rate of return on total investment (ROI) 109.2 124.7 129.5 169.0
15 B:C Ratio 1.1 1.2 1.3 1.7

production increased from 875 kg/ha to 1,457 kg/ha in Chabaka
pond, while the Namichira pond recorded a substantial rise from
1,285 kg/ha to 2,790 kg/ha. Similarly, in Kandhamal, Pankangaon
Pond 1 experienced an increase from 950 kg/ha to 1,953 kg/ha, and
Balandapada Pond 4 saw an increase from 1,430 kg/ha to 2,975 kg/
ha. These improvements indicate that scientific practices
significantly enhanced production efficiency across all ponds.
Similarly Debnath (2024) reported in Tripura’s Dhalai district the
composite fish culture intervention significantly boosted
aquaculture increasing fish yields from 305-380 kg/ha to 934-1577
kg/ha in three years, a 206-315% rise enhancing farmers’ profits.

Economic analysis of composite carp culture

Table 2 provides a detailed economic analysis of composite
carp culture in Dhenkanal and Kandhamal districts. The cost of
production increased post-intervention due to additional
investments in quality inputs such as feed, seed, and pond
preparation. In Dhenkanal, production costs rose from Rs. 1,53,420
to Rs. 2,77,110, while in Kandhamal, they increased from Rs.
1,54,083 to Rs. 2,56,992. However, this increase in investment
resulted in higher yields, leading to greater profitability. The total
production per hectare increased from 1,047.1 kg to 2,032.1 kg in
Dhenkanal and from 1,247.3 kg to 2,554.5 kg in Kandhamal. As a
result, the gross margin rose from Rs. 32,837.80 to Rs. 87,847.00
in Dhenkanal and from Rs. 63,034.60 to Rs. 1,95,273 in Kandhamal.
Return on Investment (ROI) improved from 109.2 per cent to 124.7
per cent in Dhenkanal and from 129.5 per cent to 169.0 per cent in
Kandhamal. Similarly, the Benefit-Cost (B:C) ratio increased from
1.1 to 1.2 in Dhenkanal and from 1.3 to 1.7 in Kandhamal. These
figures confirm that the adoption of scientific carp culture resulted
in significantly higher productivity and profitability. De et al.,
(2022) also reported that commercial feed-based systems yield
higher profits compared to extensive farming methods without feed,
thereby justifying the increased investment costs.

DISCUSSION

The significant rise in fish production and economic gains can
be attributed to the adoption of scientific carp culture techniques.

As shown in Table 1, the increase in yield across all ponds was
driven by improved pond management, optimized feeding practices,
and higher stocking densities. The use of high-quality supplementary
feed and increased stocking rates played a crucial role in accelerating
fish growth, ultimately leading to greater production. Furthermore,
proper pond preparation, including appropriate liming and manuring,
enhanced water quality and contributed to higher fish survival rates.
Differences in production levels among ponds were influenced by
factors such as pond size, efficiency in water management, and the
degree of adherence to recommended scientific practices. Ponds with
better management and larger areas demonstrated superior
performance. This highlights the importance of targeted training and
awareness programs to promote the consistent adoption of best
practices among fish farmers.

Dickson et al., (2016) emphasized that best management
practice training was initially designed to enhance overall farm
efficiency, which in turn was expected to provide environmental
benefits through improved feed utilization. This aligns with the
findings of the present study, where effective training and
implementation of scientific practices have played a crucial role in
increasing fish production and economic returns. The economic
impact, as outlined in Table 2, reinforces the profitability and
viability of scientific carp culture. Although production costs
increased, the resulting rise in revenue and net profits justified the
investment. The higher expenditure on quality inputs such as feed
and seed played a critical role in maximizing productivity. The
enhanced Return on Investment (ROI) and Benefit-Cost (B:C) ratio
in both districts demonstrate the economic viability of adopting
scientific carp culture. Notably, Kandhamal exhibited significant
improvements, with ROI rising from 129.5 per cent to 169.0 per
cent and the B:C ratio increasing from 1.3 to 1.7. Similarly, De et
al. reported that ROI for adopters and non-adopters was 85.84 per
cent and 63.03 per cent, respectively, while the B:C ratio was
calculated at 1.86 for adopters and 1.63 for non-adopters. These
findings indicate that factors such as better market access, favorable
environmental conditions, and efficient management played a crucial
role in achieving superior results. Singh (2019) reported that fish
harvests increased by up to 164 per cent following the adoption
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of Composite Fish Farming (CFC). Comparative studies between
CFC and traditional methods demonstrated higher gross and net
profits, with benefit-cost ratios of 2.36 and 1.83, respectively.
Research by Singh (2007); Ananth et al., (2014) & Chouhan (2015)
has shown that farmers with a profit-maximization approach are
more likely to adopt CFC systems. Additionally, Singh (2006)
highlighted a positive correlation between fish farming income and
overall family earnings. Studies by Ali et al., (2008); Paik et al.,
(2010); Gupta & Dey (2015) have suggested that increasing fish
production can help reduce income inequality, as productivity is
influenced not only by environmental factors but also by socio-
economic and management practices. Olasunkanmi (2012) found
that fish farming, with a benefit-cost ratio of 1.65 and a profit-
cost ratio of 0.65, was a profitable venture, recommending greater
investment in essential inputs like feed, lime, and fingerlings while
minimizing labor and fertilizer costs.

CONCLUSION

Carp fry survival and growth are mostly dependent on
appropriate supplementary feeding with nutritionally balanced
diets, which significantly boosts Indian major carp output in ponds.
Diets should include 30-40 per cent protein, 6-8 per cent lipids,
and necessary vitamins and minerals. Feeding multiple times, a day,
using appropriate pellet sizes, and ensuring even distribution
improve feed intake and growth. Regular water quality monitoring,
aeration, and water exchange maintain optimal living conditions.
Incorporating probiotics and maintaining hygiene prevent disease.
These practices lead to higher survival rates, faster growth, and
increased production yields, making aquaculture operations more
successful and profitable. The B:C ratio of fish farmers increased
dramatically on adopting scientific carp culture technology compared
to control farmers. This empirical study found that carp culture is
profitable, with adopters of scientific technology having a gross
margin more than twice that of non-adopters. This indicates that
improved fish farming methods can help farmers improve their
socioeconomic status.
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