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Economic Feasibility of Pangasius farming in HDPE Lined Farm Ponds in Belagavi District

 

Abstract:
[bookmark: _GoBack]Belagavi district of Karnataka witnessed establishment of more than 22,000 HDPE lined farm pond across the district since last ten years. These farm ponds having size range from 400 sqm to 8000sqm provides good opportunity for farming fish. Having greater demand in and around the district, Pangasius farming was introduced by ICAR-Krishi Vigyan Kendra, Belagavi-1 and found to be gradually adapted by local farmers. A comprehensive study on economic feasibility of Pangasius farming in farm ponds were undertaken keeping Carps (Catla, Rohu, Common carp and Mrigal) as control.  The socio-economic pattern reveals that younger age group with higher education tend to adapt the newer ventures like aquaculture. Larger families with greater land and financial resources exhibited greater interest to adapt fast growing species like Pangasius that involves significant investment. Though the cost of production of Pangasius (₹. 4,12,788.12/-per acre) was significantly higher than Carps (₹.1,74,498.79/-per acre), the gross return from Pangasius was ₹.6,16,377.05/-which is substantially higher than the gross income from Carps. The financial feasibility studies showed that Payback period for carps at 2.82 years compared to just 1.65 years in Pangasius. Net Present Value of @12% in carps were ₹. 13,560 compared to ₹. 2,05,548 in Pangasius.  Pangasius have also shown greater IRR at 34.04% compared to 15.65% from Carps. The sensitively analysis by increasing feed value 10% and reducing market price of fish by 10% also confirmed that Pangasius is more resilient, profitable, and hence suitable for farming in HDPE lined farm pond compared to carps.  
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Introduction:
Belagavi situated at North western part of Karnataka shares western ghats with Maharashtra and Goa states. Advantage of geographical location bestows Belagavi district with 8 rivers, 4 reservoirs and more than 300 natural tanks. Good canal networks across the district makes it one of the abundant districts of the state Karnataka District Census Handbook, Belagavi (censusindia.gov.in) The district witnessed profound increase in the establishments of HDPE lined farm ponds which are intended to store the water for critical irrigation of agriculture and horticulture crops. The farm ponds were established under various schemes like Krishi Bhagya Scheme, National Horticulture Scheme, MNAREGA and many rainfed area farmers built their large sized farm ponds from own funding (Adarsha et al., 2025). The farm pond size varies from 200sq.m to 8000sqm and more than 22,000 farm ponds were built across the district. These farm ponds provide greater opportunity to earn subsidiary income through fish farming (Yang et al., 2024). 

The HDPE lined farm ponds are basically water storage structures, having a depth of 10ft to 25ft with an objective to store maximum water in unit area. Hence, these farm ponds are not typical fish ponds. Farmers have taken up aquaculture practice with Catla, Rohu and Common carp in farm ponds. Compromised primary productivity due to lack of interaction of soil and water was observed in HDPE lined farm ponds. Also, frequent water utilization for irrigation of standing crops and filling up fresh water provides limited time to plankton growth. This has led to decreased fish production (Smith et al., 1938). Yet, due to the local availability of carps seeds in the district and fewer other species, many farmers are still farming carps in their farm ponds. 
With the intervention of ICAR-BIRDS Krishi Vigyan Kendra, Belagavi-1, Pangasius farming was introduced for the first time in the district during 2017-18. Contrast to plankton feeder like carps, Pangasius is suitable for farming under formulated feed aquaculture system. A tolerant to wide fluctuation of dissolved oxygen in water, Pangasius is suitable for high density stocking (Malik et al., 2014). These traits attracted many farmers to adapt Pangasius farming in the district. The Pangasius seeds are generally sourced from West Bengal, Chhattisgarh and Andra Pradesh which obviously leads to more cost due to longer transportation distance. The current study is aimed to analyze the economic feasibility of Pangasius farming in HDPE lined farm ponds in comparison with carps. The findings of the work will help farmers in decision making with respect to opt the right candidate species for farming in lined farm ponds.
Materials and Methods:
Farmers from 12 taluks of the Belagavi district were considered for this study. HDPE lined farm ponds with area more than 400sqm chosen for this research work. A total of 72 farmers participated in the study, comprising 36 Carp farmers and 36 Pangasius farmers. There are not more than 40 farmers farming Pangasius in the district and hence the sample size was kept at 36 according to the Krejcie- Morgan sample size determination formula. An equal number control sample size (Carps farmer) considered for the study. The primary data was collected from the sample respondents through personal interview using structured ‘Schedule.’ The interview schedule was designed in accordance with the study objectives viz., socio economic background of the respondents and  economic feasibility analysis 
Socio economic data obtained were analysed using tabular presentation and descriptive analysis. Yield, cost of production (fixed cost and variable cost) and returns were calculated on per acre basis. The economic feasibility analysis performed using tools like Break-even analysis, Payback period (PBP), Net Present Value (NPV), Benefit-Cost Ratio (B: C ratio) and Internal Rate of Returns (IRR). To assess the robustness of the venture, sensitivity analysis was performed for 10% increase in feed price and 10% drop in market price of fish. 
Statistical analysis: To find the statistical significance of the of the profitability among Carps and Pangasius following hypothesis was tested.
 (H₀): The mean profitability of Pangasius farming is equal to that of Carp farming
in lined farm ponds
 (H₁):The mean profitability of Pangasius farming is greater than that of Carp farming in lined farm ponds
To evaluate the profitability difference between Pangasius and Carp farming, an independent samples t-test (Welch’s t-test) was performed. 
Results & Discussion:
Economic aspects of fish farming in HDPE lined farm ponds in Belagavi district was undertaken with socio-economic profile of the respondents to understand the fundamental abilities, resources, constraints, and virtue of the farmers. The Table No.1 illustrate the age group, family size, composition, education, land holding pattern and other resource availability. 
Table. No.1: Socio-economic characteristics of sample fish farmers (n=72)
	Sl. No
	Particulars
	Number
	Percentage to total

	A. 
	Age Group

	
	Young (≤40 Years)
	42
	58.33

	
	Middle (41-50 years)
	17
	23.61

	
	Old (above 50 years)
	13
	18.06

	B.
	Family Size

	
	Small (<4 members)
	02
	2.78

	
	Medium (4-6 members)
	30
	41.67

	
	Large (above 6 members)
	40
	55.56

	C.
	Family Composition

	
	Male
	147
	28.77

	
	Female
	155
	30.33

	
	Children
	209
	40.90

	
	Average number of family members
	7.10
	

	D.
	Family Members available for Agriculture activities

	
	Male
	132
	37.71

	
	Female
	116
	33.14

	
	Children 
	102
	29.14

	E
	Educational qualification

	
	Illiterate
	01
	01.39

	
	Primary education
	07
	09.72

	
	Highschool education
	15
	20.83

	
	Pre-University
	16
	22.22

	
	Graduation
	33
	45.83

	F
	Occupation

	
	Agriculture
	64
	88.89

	
	Agriculture + subsidiary
	8
	11.11

	G
	Land holdings

	
	Marginal farmers (<2.5ac)
	12
	16.67

	
	Small farmers (2.5-5ac)
	24
	33.33

	
	Medium farmers (5-10ac)
	16
	22.22

	
	Large farmers (>10 ac)
	20
	27.77

	H
	Source of Irrigation

	
	Bore well
	76
	28.04

	
	Open well
	146
	53.87

	
	Canal / Stream/ River
	49
	18.08



A. Age Group
Among the respondents, the majority (58.33%) belonged to the young age group, indicating a higher level of youth involvement in fish farming. The middle-aged constituted 23.61%, while the older population made up 18.06%. The average age of the respondents was 24 years, suggesting that farm pond-based aquaculture is largely adopted by younger individuals.
B. Family Size
In terms of family size, the data shows that most farmers belonged to large families (55.56%), followed by medium-sized families (41.67%). Only 2.78% had small families. This reflects the joint family systems generally have larger land holding and better resources to establish farm ponds and adapt fish farming.
C. Family Composition
The gender composition of the households showed that females (30.33%) slightly outnumbered males (28.77%), while children made up the largest share at 40.90%. The average number of family members was 7.10, further indicating that large families adapt fish farming compared to divided micro families.
D. Family Members Available for Agricultural/fish farming activities
A significant portion of the male population (37.71%) was involved in farm activities, followed by females (33.14%) and children (29.14%). This shows that agriculture and allied enterprises such as fish farming in which daily activities are family-cantered activities, engaging all age groups and both genders.
E. Educational Qualification
In terms of education, a considerable proportion (45.83%) of the farmers were graduates, followed by those with pre-university education (22.22%) and high school education (20.83%). A small share had primary education (9.72%), and only 1.39% were illiterate. This suggests a reasonably high level of educational attainment among fish farmers, potentially contributing to the adoption of new ventures like fish farming and improved aquaculture practices (Kumari et al.,2023).
F. Occupation
Agriculture remained the primary occupation for the vast majority (88.89%) of the respondents. A smaller share (11.11%) reported engaging in agriculture along with subsidiary occupations, indicating that major occupation being farm oriented work. 
G. Land Holdings
Regarding land ownership, small farmers (2.5–5 acres) formed the largest group (33.33%), followed by large farmers (>10 acres) at 27.77%, medium farmers (5–10 acres) at 22.22%, and marginal farmers (<2.5 acres) at 16.67%. This indicates that the majority of fish farmers have moderate to large holdings, which may facilitate pond-based aquaculture. Large farmers tend to have larger farm ponds for their irrigation needs. 
H. Source of Irrigation
Among the irrigation sources, open wells were the most common (53.87%), followed by bore wells (28.04%) and canals/streams/rivers (18.08%). Most of the farmers have multiple sources of water indicates that farmers invest heavily to ensure irrigation infrastructures.
In conclusion, the socio-economic characteristics of these farmers; particularly their youth, education, land availability, and family involvement make them ideal candidates for the successful adaption of aquaculture activities in farm ponds (Somashekar et al., 2020). However, continuous capacity-building efforts, access to credit and market linkages will be crucial in ensuring long-term sustainability and profitability.
Economics of the fish farming in farm pond: The economics of the production comprise cost of production, returns and economic feasibility analysis. Cost of production of carps and Pangasius is illustrated in Table No.2 and Table No.3 respectively where details of fixed and variable costs were produced. 
Table No.2: Cost of production of Carps in farm ponds at the study area (per acre)
	Sl. No
	Particulars
	Quantity
	Unit Price (₹)
	Total amount
(₹)
	Percentage to total cost

	A
	Variable Cost

	1
	Cost of fish seeds
	~5000 - 8000 No.s
	0.3
	2126.72

	1.22

	
	Cost of feeding
	3058.75 Kgs
	30.67
	61,123.75
	35.03

	
	Cost of manure & fertilizers
	574.21 Kgs
	08
	4593.75

	2.63

	
	Cost of lime and medicines
	54.23
	50
	2711.54

	1.55

	
	Cost of labour
	83.00 No.s
	300
	24,901.62

	14.27

	
	Cost of electricity
	-
	-
	Nil
	

	
	Cost of transportation
	-
	-
	2138.55

	1.23

	
	Cost of marketing
	-
	-
	5058.75
	2.90

	
	Miscellaneous
	-
	-
	3432.29
	1.97

	
	Interest on working capital @ 7%
	-
	-
	7426.09
	4.26

	I
	Total variable cost
	
	
	1,13,513.06
	65.05

	B
	Fixed Cost

	
	Depreciation of farm assets
	-
	-
	29,691.03
	17.02

	
	Land revenue 
	-
	-
	20.00
	0.01

	
	Rental value of land
	-
	-
	24,740.52
	14.18

	
	Interest on fixed capital @12%
	-
	-
	6534.19
	3.74

	II
	Total fixed costs
	-
	-
	60,985.73
	34.95

	
	Total cost (I + II)
	
	
	[bookmark: _Hlk189834694]1,74,498.79
	100



The total cost of carp farming in farm pond amounted to ₹1,74,498.79 per acre, with variable costs constituting a larger share (65.05%) compared to fixed costs (34.95%). Among the variable components, feed cost was the most significant expense at ₹61,123.75, accounting for 35.03% of the total cost, followed by labour costs at 14.27%. Seed cost is minimal due to local availability through government hatchery at subsidised rate. Majority of the carp farmers were using locally available feed ingredients like rice bran, maize/ jowar flour, ground nut oil cake which is less expensive than the formulated pelleted feed. Other notable expenses included rental value of land (14.18%) and depreciation of farm assets (17.02%), reflecting the capital-intensive nature of aquaculture operations. 
Table No.3: Cost of production of Pangasius in farm ponds at the study area (per acre)
	Sl. No
	Particulars
	Quantity
	Unit Price (₹)

	Total amount (₹)
	Percentage to total cost (₹)

	A
	Variable Cost

	1
	Cost of fish seeds
	~8000 No.s
	5
	40028.36
	9.70

	
	Cost of feeding
	7350 Kgs
	32.46
	238617.76
	57.81

	
	Cost of fertilizers
	0
	0
	0
	0.00

	
	Cost of lime and medicines
	71.75
	50
	3587.56

	0.87

	
	Cost of labour
	92.16
	300
	27648.75
	6.70

	
	Cost of electricity
	0
	0
	0
	0.00

	
	Cost of transportation
	-
	-
	5365.22
	1.30

	
	Cost of marketing
	-
	-
	4406.47
	1.07

	
	Miscellaneous
	-
	-
	4356.68
	1.06

	
	Interest on working capital @ 7%
	-
	-
	22680.76

	5.49

	I
	Total variable cost
	
	
	3,46,691.56
	83.99

	B
	Fixed Cost

	
	Depreciation of farm assets
	-
	-
	28548.61
	6.92

	
	Land revenue 
	-
	-
	20.00
	0.005

	
	Rental value of land
	-
	-
	30446.18
	7.38

	
	Interest on fixed capital @12%
	-
	-
	7081.77

	1.72

	II
	Total fixed costs
	-
	-
	66,096.56
	16.01

	
	Total cost (I + II)
	
	
	4,12,788.12
	100.00



The total cost of the Pangasius farming operation was ₹4,12,788.12, with variable costs forming the majority at 83.99% and fixed costs contributing 16.01%. Among the variable costs, feed was the dominant expenditure, accounting for ₹2,38,617.76 or 57.81% of the total, followed by fish seed costs at 9.70% and labour at 6.70%. As Pangasius seeds are not locally available, farmers had to pay higher price for transporting it from eastern states of the country like West Bengal, Chattisgarh and Andra Pradesh. Notably, there were no expenses for fertilizers and electricity. The fixed costs were led by the rental value of land (7.38%) and depreciation of assets (6.92%), reflecting ongoing investment in land and infrastructure. The high share of working capital interest (5.49%) further emphasizes the capital-intensive nature of the activity. Overall, the cost structure highlights the importance of strategic feed management and capital utilization for improving economic efficiency in fish farming (Hasan et al., 2019).
Returns from fish farming in farm pond:
[bookmark: _Hlk202969728]The comparative economic performance of Carp and Pangasius aquaculture systems  in farm ponds of Belagavi district is summarized in Table No. 4. The comparison between carp and pangasius farming reveals that pangasius is significantly more profitable under the farm pond conditions. The yield for pangasius is nearly three times higher at 7.21 tonnes per acre compared to 2.45 tonnes for carps. This is due to traditional and semi-intensive farming method adapted with respect to carps where as usage of formulated pelleted feeds and higher stocking density adapted in Pangasius (Alkoei et al, 2024). Despite a slightly lower market price per tonne for pangasius (₹81,472.20) versus carps (₹89,388.90), the gross and net returns per acre are substantially higher for pangasius, yielding ₹6,16,377.05 in gross returns and ₹2,03,588.94 in net returns compared to ₹2,36,419.61 and ₹61,920.82 for carps. Furthermore, the return per rupee of expenditure is ₹0.54 for pangasius farming, significantly better than ₹0.35 for carp farming, indicating higher efficiency in capital utilization (Mugaonkar et al., 2019). These results suggest that pangasius farming, although requires higher initial investment, offers better profitability and return on investment, primarily due to higher productivity and better cost-to-return ratios. These findings highlight that, while Pangasius culture requires greater capital input, it offers superior economic returns, making it a more profitable species of culture in farm ponds (Sonvanee et al., 2021). 
Table No.4: Returns from farming in farm ponds (per acre)
	Sl. No.
	Particulars
	Carps
	Pangasius

	1
	Total Yield (tonne)
	2.45
	7.21

	2
	Market price (₹/ tonne)
	89388.9
	81472.2

	3
	Total cost of cultivation (₹)
	1,74,498.79
	4,12,788.12

	4
	Gross returns (₹/acre)
	236419.61
	616377.05

	5
	Net returns (₹/acre)
	61920.82
	203588.94

	6
	Returns per rupees of expenditure (₹)
	0.35
	0.54


*Returns per rupees of expenditure= Net returns / Total cost of cultivation
Economic feasibility analysis:
The economic viability of aquaculture investments in farm ponds using Carps and Pangasius was evaluated using multiple financial indicators over a 4-year time frame at a 12% discount rate (Table No. 5). The indicators include Payback Period, Time to Break-Even Output, Break-Even Output, Net Present Value (NPV), Internal Rate of Return (IRR), and Benefit-Cost (B:C) Ratio.
Table No. 5 Feasibility of investment for fish farming in farm ponds
	Sl. No.
	Feasibility indicators
	Units
	Value

	
	
	
	Carps
	Pangasius

	1
	Payback period
	Years
	2.82
	1.65

	2
	Time period for breakeven output 
(Days at present level of capacity utilization)
	
	220.06

	68.58


	3
	Break even output
	Kg
	1419.72
	1978.55

	4
	[bookmark: _Hlk195023437]Net Present Value for 4 years @ 12% 
	₹
	[bookmark: _Hlk195023519]13,560.29
	[bookmark: _Hlk195023479]2,05,548.56

	5
	[bookmark: _Hlk195023546]Internal Rate of Returns 
	Percent
	15.65
	[bookmark: _Hlk195023573]34.04


	6
	Benefit-Cost Ratio for 4 years @ 12%  
	-
	1.21
	1.33



Payback Period and Break-Even Time:
The payback period, which indicates the time required to recover the initial investment, was significantly shorter for Pangasius at 1.65 years, compared to 2.82 years for Carps. This suggests that Pangasius farming enables faster capital recovery, which is especially advantageous for farmers with limited investment capacity or those seeking quicker returns. The time period required to achieve break-even output, was only 68.58 days for Pangasius, whereas Carps required 220.06 days. This drastic difference highlights the rapid revenue-generating potential of Pangasius due to its faster growth rate and higher market demand.
Break-Even Output:
Although the break-even output was higher for Pangasius (1978.55 kg) than Carps (1419.72 kg), this is offset by the higher productivity of Pangasius systems. Despite the greater output needed, the faster growth and shorter production cycle make achieving this target more feasible in Pangasius farming in farm ponds.

Net Present Value (NPV):
The NPV for Pangasius was ₹205,548.56, substantially higher than that for Carps (₹13,560.29). A higher NPV indicates that the present value of future cash flows is greater for Pangasius, making it a more lucrative (Duarah et al., 2023).
Internal Rate of Return (IRR):
Pangasius farming demonstrated a significantly higher IRR of 34.04%, well above the discount rate, indicating strong financial performance. Carps, with an IRR of 15.65%, show only a marginally profitable outlook under the same conditions.
Benefit-Cost Ratio (B:C Ratio):
The B:C ratio for Pangasius was 1.33, compared to 1.21 for Carps. While both species show a B:C ratio greater than 1; indicating economic feasibility. The higher ratio for Pangasius confirms its superior return on investment (Haider et al., 2023).
Across all key economic indicators, Pangasius culture outperforms Carp farming in terms of profitability, investment recovery time, and financial sustainability. These results underscore the economic advantage of Pangasius farming, especially for farmers aiming to maximize returns in shorter production cycles.
Sensitivity analysis:
To assess the financial resilience of fish farming in farm ponds under varying economic conditions, a sensitivity analysis was conducted by simulating two adverse scenarios: a 10% increase in fish feed cost and a 10% decrease in fish market price. The results for Carps and Pangasius were evaluated using Net Present Value (NPV) and Benefit-Cost (B:C) Ratio at a 12% discount rate and presented in Table No.6.
Table No. 6. Sensitivity analysis of fish farming in farm ponds
	Sl. No.
	Project indicators
	Units
	Value

	
	
	
	Carps
	Pangasius

	1
	10% increase in fish feed cost

	
	NPV @ 12%
	₹
	[bookmark: _Hlk195024043]-11,088.92
	[bookmark: _Hlk195023854]38,961.96

	
	BC Ratio @ 12 %
	-
	1.1687
	1.212

	2
	10% fall in fish market price

	
	NPV @ 12%
	₹
	-1,05,838.36
	[bookmark: _Hlk195024131]1,00,838.30

	
	BC Ratio @ 12 %
	-
	1.0085
	1.1435


Impact of 10% Increase in Fish Feed Cost:
Under a 10% rise in feed cost, which constitutes a significant portion of operational expenses in aquaculture, the economic feasibility of Carp farming deteriorated, with the NPV dropping to a negative value of ₹-11,088.92. This indicates that the investment would not be profitable under this scenario. The corresponding B:C ratio decreased to 1.1687, marginally above the breakeven threshold, signalling increased vulnerability to input cost fluctuations.
In contrast, Pangasius farming remained economically viable, despite the increased feed cost. The NPV was ₹38,961.96, still in the positive range, and the B:C ratio stood at 1.212, affirming a more robust profit margin. This suggests that Pangasius farming has a greater buffer against feed price volatility.
Impact of 10% Decrease in Fish Market Price:
When market price was reduced by 10%, the impact on Carp farming in farm pond was severe, with the NPV plunging to ₹-1,05,838.36 and the B:C ratio dropping to a critical low of 1.0085. This scenario effectively pushes Carp farming to financial infeasibility, indicating that it is highly sensitive to fluctuations in selling price.
On the other hand, Pangasius farming in farm ponds maintained a strong economic position, with an NPV of ₹1,00,838.30 and a B:C ratio of 1.1435, even under reduced market price conditions. This underscores the relative stability and profitability of Pangasius.These findings from the sensitivity analysis reveal that Pangasius farming in farm pond is significantly more resilient to economic stressors such as increased input costs and falling output prices, compared to Carp farming . The robust financial performance of Pangasius under adverse scenarios reflects its higher profitability, better input efficiency, and quicker return on investment (Sarkar et al., 2005). In contrast, Carp culture appears to be more vulnerable to market and cost fluctuations.
Results of  Statistical Analysis:
The mean profitability for Pangasius farmers was ₹203,588.94 with a standard deviation of ₹183,744.36, whereas Carp farmers had a mean profitability of ₹61,920.82 with a standard deviation of ₹58,565.95. Given the notable difference in variances between the two groups, Welch’s t-test was applied to account for unequal variances.
The test revealed a statistically significant difference in mean profitability (t = 4.41, p < 0.001). This indicates that Pangasius farmers earned significantly higher profits compared to Carp farmers. The calculated t-value greatly exceeded the critical t-value at the 5% significance level, leading to the rejection of the null hypothesis that there is no difference in profitability between the two groups. These findings highlight the superior economic performance of Pangasius farming relative to Carp farming in the study area.The result suggests that farmers aiming to maximize profitability may benefit from shifting towards Pangasius culture
Conclusion:
HDPE Lined farm ponds offers unique environment for fish farming that helps earn subsidiary income from existing water resources. Selection of species plays vital role in determining economic success. The higher depth of these farm ponds and frequent water exchanges doesn’t allow proper plankton production which negatively impacts the Carp yield. However, fish species like Pangasius which prefers artificial feed would thrive well in prevailing condition. The result of comparative study between Carps and Pangasius in farm pond aquaculture clearly signifies that Pangasius is economically feasible and more robust during drop in market price or increase in input costs. 
Further, stocking of good-sized fingerlings, strict feeding according to the biomass, proper water quality management and marketing intelligence will further improve the yield and profitability. In this context, awareness, and trainings on best aquaculture practices from the central and state departments will help farmers. State Department of Fisheries   may establish Pangasius fish hatchery which assist farmers to avail the fish seeds locally. Focused systemic approach to utilize the HDPE lined farm ponds for fish farming helps to boost the overall fish production in Belagavi district. 
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