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ABSTRACT 

Magur fish (Clarias batrachus) represents a strategically important commodity for Bihar's aquaculture 

sector, yet remains underdeveloped relative to its market potential. This study examines the current 

production status, market dynamics, and viable pathways for scaling Magur aquaculture in Bihar. Analysis 

of verified government data (2014-2024) reveals that Bihar's fish production increased 81.98% (4.79 to 

8.73 lakh MT), with Magur accounting for 45.86 thousand MT (5.4% share). Current market prices (₹250-

750/kg) provide 60-150% premium over common carp, translating to exceptional farmer profitability 

(ROI: 135-800% depending on farming system). Per capita fish consumption in Bihar (6.464 kg annually) 

remains 68.5% below global average (20.5 kg), indicating substantial unfulfilled demand of 400,000+ MT 

if consumption reaches global standards. Government investment of ₹800+ crores through PMMSY and 

PM Special Package has created favourable infrastructure conditions. However, critical bottlenecks—

particularly 60-fold fingerling capacity gap (current: 2-3 million annually; required: 180+ million for 

100,000 MT production)—constrain expansion. This research proposes a comprehensive market 

development strategy including: (1) hatchery expansion program targeting 50 new facilities by 2030; (2) 

cooperative marketing model demonstrating 25-30% price premium; (3) consumption promotion 

campaign targeting 1 crore households; (4) export development strategy for Southeast Asian and Middle 

Eastern markets. Financial projections indicate cumulative revenue potential of ₹5,358-12,500 crores 

(2025-2035) with investment requirement of ₹672 crores (65% government, 35% private), generating ROI 

of 697-1,760% and employment for 122,200 persons. Sustainable intensification through zero-discharge 

systems, integrated farming, and climate resilience measures is critical for long-term viability. 

Implementation of recommended policies can position Bihar as India's "Magur Hub" by 2035, achieving 

150,000 MT annual production while addressing state's acute nutritional challenges. 
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1. INTRODUCTION 

1.1 Background and Research Context 

Magur fish (Clarias batrachus), commonly known as Asian catfish or walking catfish, has emerged as an 

increasingly important species in India's freshwater aquaculture sector (Ajbs, 2023; Frontiers in 

Sustainable Food Systems, 2023). Bihar, India's fourth-largest fish-producing state (Directorate of 

Fisheries Bihar, 2025), possesses extensive freshwater resources spanning approximately 2 million ponds, 

major rivers (Ganges, Kosi, Mahananda), and multiple reservoirs. Despite this resource abundance and 

demonstrated production capacity increase from 4.79 lakh MT (2014) to 8.73 lakh MT (2024)—

representing 81.98% growth over a decade (Drishti IAS, 2023)—the Magur subsector remains 

significantly underdeveloped relative to its economic and nutritional potential. 

1.2 Problem Statement and Research Gaps 

Several critical gaps exist in Bihar's Magur market development: 

Production-side constraints: Current Magur production of 45.86 thousand MT represents only 5.4% of 

Bihar's total fish output. Hatchery infrastructure produces 2-3 million fingerlings annually, yet expanding 

to 100,000 MT production would require 180+ million fingerlings—a 60-fold capacity gap (IJAFS Survey, 

2020). Limited quality seed availability results in 15-40% mortality rates in grow-out systems (vs. 10-15% 

industry standard), substantially reducing farmer profitability and productivity. 

Market-side constraints: Bihar's per capita fish consumption of 6.464 kg annually stands 68.5% below 

global average of 20.5 kg (FAO/OECD, 2023). Only 30% of consumers demonstrate awareness of Magur's 

nutritional benefits, limiting demand realization. Value chain inefficiencies result in 25-30% post-harvest 

losses and farmer share limited to 40-45% of final consumer price, with 3-4 intermediaries capturing 

remaining margins (World Fish Centre, 2024). 

Research gaps: Systematic analysis of Magur market development pathways in Bihar remains absent 

from academic literature. Previous studies focus on breeding standardization, nutrition, or limited 

geographic areas (specific districts), but comprehensive market development strategy integrating 

production, value chain, and policy dimensions is lacking. Export potential assessment and climate 

resilience framework specific to Bihar conditions are similarly absent. 

1.3 Research Objectives and Scope 

This research addresses identified gaps through the following objectives: 

1. Analyse current Magur production status, species composition, infrastructure capacity, and 

production bottlenecks in Bihar (2014-2024) 

2. Characterize market dynamics including price structure, consumption patterns, distribution 

channels, and demand-supply gaps 

3. Evaluate government policy frameworks, investment schemes (PMMSY, PM Special Package), and 

their specific relevance to Magur development 

4. Assess production technology options (traditional pond culture, biofloc technology, RAS systems) 

with corresponding economics and adoption barriers 
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5. Analyse value chain structure from input suppliers through production, aggregation, processing to 

end markets, identifying efficiency gaps and margin distribution 

6. Identify sustainability challenges (water resources, climate vulnerability, environmental impacts) and 

propose mitigation strategies 

7. Develop comprehensive market development strategy with short-term (2025-2027), medium-term 

(2027-2030), and long-term (2030-2035) implementation pathways 

8. Project financial viability through ROI calculations, employment generation, and economic 

multiplier effects 

 

Scope: This research focuses specifically on Bihar state, utilizing verified government data (2023-2024), 

official reports from Directorate of Fisheries Bihar, and peer-reviewed academic sources. Analysis 

encompasses freshwater aquaculture systems (pond-based), Magur as primary species, and domestic + 

regional export markets. Excluded: marine aquaculture, other fish species beyond comparative context, 

and macro-level national policy analysis. 

 

2. MATERIALS AND METHODS 

2.1 Data Sources and Collection 

Primary data sources: 

 Government of Bihar, Directorate of Fisheries official reports (2024-2025) 

 Press Information Bureau, Ministry of Fisheries, Animal Husbandry and Dairying (2024) 

 Pradhan Mantri Matsya Sampada Yojana (PMMSY) state implementation reports 

 Bihar State Nutrition Mission databases 

 World Fish Centre research reports (2024) 

 

Secondary data sources: 

 Peer-reviewed journal articles on Clarias batrachus aquaculture (IJSAT, IJFMR, Journal of 

Environmental Biology, 2020-2025) 

 FAO/OECD agricultural databases on fish consumption patterns 

 CEIC Economic Indicators database (fish production Bihar) 

 Published market reports on fisheries sector 

 

Data validation: All statistics were cross-referenced across minimum 2-3 independent sources. 

Government data from official state fisheries portal and PIB press releases constitute primary authority 

for production figures. Market price data compiled from commodity price tracking platforms (TradeIndia, 

IndiaMART) and wholesale market reports. 

2.2 Analytical Frameworks 

Production analysis: Historical trend analysis (2014-2024) examining compound annual growth rates 

(CAGR), species-wise production distribution, and infrastructure capacity assessment. Fingerling 
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requirement calculated based on: stocking density (40,000/hectare), target production levels (100,000 

MT), and survival rates (80%). 

Market analysis: Consumer economics framework analysing per capita consumption gaps between 

Bihar, national, and global averages. Price premium calculation: (Magur price - Common carp price) / 

Common carp price × 100. Margin distribution analysis using standard value chain mapping methodology. 

Financial analysis: 

 Cost-benefit analysis: Per hectare economics calculated for 6-month production cycle using: 

Investment (capital + operational costs), Revenue (production × market price), Profitability metrics 

(net profit, ROI, payback period) 

 Scenario analysis: Three scenarios modelled—Conservative (10% annual growth), Accelerated 

(20% growth with policy support), Premium (20% growth + 30% premium pricing) 

 ROI calculation: (Cumulative Revenue - Investment) / Investment × 100 

 Employment generation: Direct jobs calculated by sector (hatcheries: 50 workers per facility; 

farming: 1 worker per 2-3 hectares; processing: 5 workers per tonne capacity) 

Sustainability assessment: Evaluated against three criteria—environmental sustainability (water use, 

pollution, soil health), social sustainability (equity, women empowerment, rural livelihood), and economic 

sustainability (long-term profitability, market viability). 

 

2.3 Research Limitations 

1. Data currency: Official production and market data available only through 2023-24; analysis 

incorporates current trends but cannot account for unforeseen 2025 developments 

2. Price volatility: Market prices subject to seasonal fluctuation (20-30%); analysis uses average 

prices, actual farmer realization varies 

3. Farmer survey absence: Research based on secondary data; primary farmer surveys (yield 

verification, input costs, actual income) were not conducted 

4. Export market untested: Export scenarios projected based on market research; actual farmer 

capability and international buyer response remain untested 

5. Climate scenarios: Climate resilience projections based on current patterns; extreme weather 

events could alter feasibility. 

 

3. Results 

3.1 Production Status and Growth Analysis 

Bihar's fisheries transformation (2014-2024): Analysis of official government data reveals dramatic 

sector growth: 

Period Production (Lakh MT) National Rank CAGR (%) Key 

Development 

2014-15 4.79 9th - Baseline 

2015-16 5.20 8th 8.6% Early momentum 

2018-19 6.10 7th 6.2% Mid-period 
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2020-21 7.20 5th 7.1% PMMSY launch 

2023-24 8.73 4th 7.9% Current state 

Total CAGR (2014-24) - ↑5 ranks 6.1% Consistent growth 

 

Current Magur production: Within 8.73 lakh MT total production, species composition analysis (Figure 

2) shows: 

Catla: 164.189 thousand MT (19.4%) 

Rohu: 154.794 thousand MT (18.3%) 

Mrigal: 107.586 thousand MT (12.7%) 

Magur/Catfish: 45.860 thousand MT (5.4%) 

Other species: 371.05 thousand MT (43.9%) 

 

Magur represents the fourth-largest catfish species by volume but significantly trails dominant carp 

species. 

Hatchery infrastructure gap: Critical bottleneck analysis reveals: 

Metric Current Required (100K MT) Gap Multiplier 

Fingerling production (millions/year) 2-3 180+ 60-90x 60-90 

Hatcheries (operational) 8 60 52 7.5 

Feed mill capacity (MT/year) 4,000 40,000 36,000 10 

Cold storage (MT capacity) 30,000 100,000 70,000 3.3 

The 60-fold fingerling capacity gap represents the primary constraint limiting production expansion. 

Current hatchery output of 2-3 million fingerlings annually suffices for ~3-5 thousand MT production; 

achieving 100,000 MT requires 180+ million fingerlings annually. 

Figure 1: Bihar Fish Production Growth Trajectory (2014-2024) 
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Bihar's fish production increased dramatically from 4.79 lakh MT (2014) to 8.73 lakh MT (2024), 

representing 81.98% growth over a decade. 

3.2 Market Dynamics and Consumption Analysis 

Figure 3: Per Capita Fish Consumption Comparison 

 

Bihar's per capita fish consumption (6.464 kg) is significantly lower than global average (20.5 kg), 

indicating substantial market growth potential for fish products. 

Consumption gap assessment: Bihar's consumption profile relative to benchmarks: 

Benchmark Per Capita 

(kg/year) 

Bihar 

Gap 

Additional Demand 

(MT) 

Market Value (₹ 

Cr) 

Current Bihar 6.464 Baseline - 3,480 

National average 7.0 -7.7% 65,000 260 

WHO 

recommendation 

10.0 -35.4% 430,000 1,720 

Global average 20.5 -68.5% 1,700,000 6,800 

 

Calculation basis: Bihar population 130 million; average Magur price ₹400/kg 

Even achieving national average consumption would require 65,000 MT additional production—

exceeding current total Magur output. Reaching WHO-recommended 10 kg/capita would require 430,000 

MT, creating demand far exceeding feasible supply scenarios. 

Magur price analysis: Premium positioning provides significant farmer advantage: 
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Species Farm-gate Price 

(₹/kg) 

Wholesale 

(₹/kg) 

Retail 

(₹/kg) 

Premium vs Common 

Carp 

Magur (premium 

quality) 

300-350 350-500 500-750 100-150% 

Magur (regular) 180-250 250-350 250-400 40-100% 

Common carp 100-150 150-250 150-300 Baseline 

Rohu 120-180 180-280 200-350 20-60% 

Catla 140-200 200-320 220-380 30-80% 

 

Magur's 60-150% price premium relative to common carp translates to 2-3 times higher farmer revenue 

per kg produced, directly improving viability of small-scale farming operations. 

Market structure: Distribution channel analysis (n=production data): 

Channel % of 

Production 

Characteristics Farmer Price 

Realization 

Constraints 

Direct farmer 

sales 

30-40% Minimal 

intermediaries 

70-85% of retail Limited volume, 

market reach 

Cooperative 

marketing 

20-25% Producer organization 

pooling 

60-75% of retail Weak linkages 

Retail markets 25-30% Urban/semi-urban fish 

vendors 

50-65% of retail Cold chain gaps 

Export 

(interstate) 

10-15% Regional traders, 

restaurants 

40-60% of retail Quality constraints 

 

Figure 4: Bihar Fish Production and Trade Flow 
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Bihar produced 8.73 lakh MT of fish in 2023-24, achieving self-sufficiency with balanced imports and 

exports indicating strong market integration within India 

3.3 Government Policy Framework and Investment 

Figure 5: Government Investment in Bihar Fisheries Development 

 

Government has invested over ₹800 crores in fisheries development, with PMMSY being the larger 

scheme, demonstrating significant policy commitment to sector growth 

Investment analysis: Government commitments to fisheries sector: 

Scheme Total Outlay 

(₹ Cr) 

Central Share 

(₹ Cr) 

State Share 

(₹ Cr) 

Period Magur-Specific Allocation 

PMMSY 522.41 158.82 363.59 2020-

25 

₹200+ Cr (hatcheries, feed 

mills, processing) 

PM Special 

Package 

279.55 102.49 177.06 2022-

25 

₹120+ Cr (dedicated 

hatcheries, housing) 

Total ₹801.96 Cr ₹261.31 Cr ₹540.65 Cr - ₹320+ Cr 

 

Farmer support mechanisms: 

 Kisan Credit Cards (KCC): 1,290 issued (target 10,000 by 2027); up to ₹1.6 lakhs collateral-free 

 Input subsidies: 50% on seed, feed, medicines, equipment 

 Training subsidy: 100% on capacity building programs 

 Vehicle subsidy: 90% on transport equipment (mopeds to refrigerated trucks) 

https://www.ijsat.org/
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 Interest subvention: 2% for timely KCC repayment 

 

4. PRODUCTION ECONOMICS AND TECHNOLOGY ASSESSMENT 

4.1 Cost-Benefit Analysis: Per Hectare Economics (6-month cycle) 

Traditional pond culture economics: 

Cost Category Amount (₹) Notes 

Investment Costs   

Pond preparation 10,000 Desilting, bund repair 

Lime treatment 5,000 200 kg @ ₹25/kg 

Fingerlings (40,000 @ ₹2.50) 1,00,000 8-10 cm size 

Specialized feed (4.5 MT @ ₹15,000) 67,500 35-40% protein pellets 

Fertilizers/supplements 12,000 Organic manure, probiotics 

Medicines/chemicals 8,000 Preventive treatments 

Labor (6 months) 60,000 2 labourers part-time 

Electricity/fuel 12,000 Pump operation 

Miscellaneous 10,000 Nets, buckets, tools 

Total Investment ₹2,84,500  

   

Revenue   

Survival rate 80% 32,000 fish survive 

Average harvest weight 200g 4–6-month growth 

Total production 6,400 kg 6.4 tonnes 

Market price (average) ₹400/kg Mixed sizes 

Gross Revenue ₹25,60,000  

   

Profitability   

Gross revenue 25,60,000  

Less: Investment 2,84,500  

Net Profit ₹22,75,500 Per 6-month cycle 

ROI (%) 799.5% Exceptionally high 

Payback Period < 1 month post-harvest Rapid capital recovery 

 

Scenario analysis: Realistic earnings accounting for variable conditions: 

Conservative Scenario (65% survival, 150g weight, ₹300/kg): 

 Production: 3,900 kg 

 Revenue: ₹11,70,000 

 Net Profit: ₹8,85,500 

 ROI: 311% 
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Optimistic Scenario (85% survival, 250g weight, ₹500/kg): 

 Production: 8,500 kg 

 Revenue: ₹42,50,000 

 Net Profit: ₹39,65,500 

 ROI: 1,393% 

 

Multiple cycles: Most farmers achieve 2-3 cycles annually with proper stocking timing, enabling annual 

net profit of ₹18-30 lakhs per hectare—significantly exceeding agricultural crop returns (₹40,000-

80,000/hectare/year for cereals). 

4.2 Production Technology Comparison 

Traditional Pond Culture: 

 Stocking density: 30,000-50,000/hectare 

 Cycle duration: 4-6 months 

 Yield: 12-18 MT/hectare/cycle 

 Farmer adoption: 60-70% 

 Capital requirement: ₹2.5-3.0 lakhs/hectare 

 Operational cost: ₹1.8-2.2 lakhs/cycle 

 ROI: 120-150% 

 Sustainability: Moderate (water use, soil degradation) 

 

Biofloc Technology (BFT): 

 Stocking density: 200-300/m³ (high-density) 

 Cycle duration: 80-120 days (faster) 

 Yield: 40-60 MT/hectare (higher) 

 Adoption rate: 15-20% (emerging) 

 Capital requirement: ₹8-12 lakhs/100 m² 

 Water use: 80% reduction vs traditional 

 ROI: 200-300% (higher profitability) 

 Sustainability: High (zero-discharge potential) 

 

Recirculating Aquaculture Systems (RAS): 

 Application: Primarily hatchery/fingerling production 

 Stocking density: Up to 1,000 fish/m³ 

 Cycle: 30-50 days (fingerling rearing) 

 Capital: ₹15-20 lakhs/unit 

 Water recycling: 95-99% 

 Production: 50,000+ fingerlings/cycle 

 Adoption: <5% (capital-intensive) 

 Sustainability: Excellent (controlled environment) 
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5. VALUE CHAIN ANALYSIS AND CONSTRAINTS 

5.1 Value Chain Structure 

Complete value chain mapping: 

Stage Actors Functions Value Added Constraints 

Input 

Supply 

Hatcheries, feed mills, 

suppliers 

Seed, feed, 

medicine 

Quality 

assurance 

Limited capacity, 

quality inconsistency 

Production Small (70%), medium 

(20%), large (10%) 

farmers 

Fingerling 

rearing, grow-out 

Fish biomass 

creation 

Limited seed quality, 

capital constraints 

Aggregation Cooperatives, traders Pooling, sorting, 

grading 

Volume 

consolidation 

Weak linkages, info 

asymmetry 

Processing 10-15% of production Smoking, drying, 

canning, paste 

Value addition Limited facilities, lack 

of standards 

Distribution Wholesalers, retailers, 

online 

Transport, 

storage, retail 

Market access Cold chain gaps, post-

harvest losses 

Markets Urban/rural retail, 

institutions 

Final sale, bulk 

purchase 

Consumer 

access 

Supply inconsistency, 

price volatility 

 

5.2 Market-Side Constraints 

1. Demand Creation Barriers: 

 Cultural preference for traditional carps (Rohu, Catla) limits Magur consumption 

 Only 30% consumer awareness of Magur's nutritional benefits 

 Religious/social taboos in 15-20% population segments 

 "Bottom feeder" stigma reducing acceptability in some communities 

 Higher price point (₹250-750/kg vs ₹150-300/kg common carp) limiting lower-income access 

2. Market Access Issues: 

 60% of small farmers depend on intermediaries, losing 30-40% of farm-gate value 

 Limited direct market linkages (only 5-10% of farmers have direct buyer contracts) 

 Transportation costs consuming 15-20% of farm-gate value 

 Information asymmetry on prices and demand patterns 

 Inadequate rural road connectivity (40% of production areas) 

3. Price Volatility: 

 Seasonal fluctuations: 20-30% variation from average price 

 70% of farmers harvest in 2-month period (monsoon), creating gluts 

 Competition from neighbouring state imports affects pricing 

 Limited price-support mechanisms (unlike agricultural crops) 
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6. Comprehensive Market Development Strategy 

6.1 Short-Term Initiatives (2025-2027) 

Initiative 1: Hatchery Expansion Program 

 Establish 15 new Magur hatcheries with 60% government subsidy 

 Target capacity: 100 million fingerlings annually 

 Training of 200+ hatchery operators 

 Investment: ₹45 crores (₹27 Cr government, ₹18 Cr private) 

 Expected impact: 40-fold fingerling availability increase, production scale to 65 thousand MT 

 

Initiative 2: Market Linkage Development 

 Establish 50 fish producer cooperatives across key districts 

 Create 10 cold storage centres (50 MT capacity each) 

 Facilitate institutional buyer contracts 

 Training of 500 farmers in collective marketing 

 Investment: ₹15 crores 

 Expected impact: 30% improvement in farmer price realization 

 

Initiative 3: Consumption Promotion Campaign 

 "Magur for Health" targeting 10 lakh households 

 Mass media (radio, TV, social media), nutrition education, recipe development 

 Point-of-sale promotion in 500 retail outlets 

 Investment: ₹8 crores 

 Expected impact: 10% increase in per capita consumption (6.464→7.1 kg) 

 

6.2 Medium-Term Strategy (2027-2030) 

Production Infrastructure Development: 

 25 modern RAS hatcheries: ₹75 crores 

 8 feed mills: ₹32 crores 

 15 processing units: ₹30 crores 

 Cold storage expansion (50,000 MT): ₹40 crores 

 Wholesale markets (15 facilities): ₹36 crores 

 Total: ₹213 crores 

 Production target: 100 thousand MT annually 

 

Quality and Certification: 

 FSSAI compliance implementation at farm level 

 "Bihar Magur" geographical indication (GI) status application 

 Organic aquaculture certification for 500 farms 

 Export registration and HACCP certification 
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 Investment: ₹25 crores 

 

Technology Integration: 

 IoT sensors for water quality monitoring (1,000 farms) 

 Mobile app for real-time market information (100,000 farmers) 

 Blockchain-based supply chain traceability 

 Smart aquaculture training program 

 Investment: ₹18 crores 

 

6.3 Long-Term Vision (2030-2035) 

Market Expansion and Export: 

 Bihar's production: 100 thousand MT (2030) → 150 thousand MT (2035) 

 Export target: 30 thousand MT annually (₹150-240 crores foreign exchange) 

 Target markets: Bangladesh (10,000 MT), Southeast Asia (12,000 MT), Middle East (5,000 MT), 

Western countries (3,000 MT) 

 Infrastructure: 5 export-oriented processing facilities, international quality certifications 

 

Sustainability and Resilience: 

 80% of farms adopting zero-discharge systems by 2035 

 Climate-resilient infrastructure (elevated ponds, rainwater harvesting) 

 10 community fish seed banks for genetic conservation 

 Integration with crop farming (fish-rice, aquaponic systems) 

 Weather-indexed insurance covering flood, drought, disease 

 

Institutional Framework: 

 Magur Fish Board established for sector coordination 

 Research Centre at agricultural university 

 Terminal markets in 5 cities with 245 MT/day combined capacity 

 Aquaculture Excellence Institute (500 students/year capacity) 

 

7. Financial Projections and Viability 

7.1 Investment Requirements (2025-2035) 

Component Investment (₹ Cr) Government Private 

Production infrastructure 250 150 100 

Processing & value addition 135 80 55 

Marketing infrastructure 105 65 40 

Human resource development 80 70 10 

Market development 42 30 12 

Sustainability/environment 60 48 12 

Total ₹672 Cr ₹438 Cr (65%) ₹234 Cr (35%) 
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7.2 Revenue Projections: Three Scenarios 

Scenario 1: Conservative Growth (10% annual) 

 2024-25: 50,000 MT, ₹230 Cr revenue 

 2029-30: 80,526 MT, ₹422 Cr revenue 

 2034-35: 129,687 MT, ₹758 Cr revenue 

 Cumulative revenue (2025-35): ₹5,358 Cr 

Scenario 2: Accelerated Growth (20% annual) 

 2024-25: 50,000 MT, ₹230 Cr revenue 

 2029-30: 124,416 MT, ₹728 Cr revenue 

 2034-35: 309,587 MT, ₹2,176 Cr revenue 

 Cumulative revenue (2025-35): ₹10,046 Cr 

Scenario 3: Premium Market Positioning (20% growth + 30% premium) 

 2024-25: 50,000 MT, ₹230 Cr revenue 

 2029-30: 124,416 MT, ₹858 Cr revenue 

 2034-35: 309,587 MT, ₹2,689 Cr revenue 

 Cumulative revenue (2025-35): ₹12,500+ Cr 

 

7.3 Return on Investment and Employment 

ROI Analysis: 

Scenario Cumulative Revenue Investment ROI (%) Payback Period 

Conservative ₹5,358 Cr ₹672 Cr 697% 3-4 years 

Accelerated ₹10,046 Cr ₹672 Cr 1,395% 2-3 years 

Premium ₹12,500 Cr ₹672 Cr 1,760% 1.5-2 years 

Employment Generation: 

Sector 2024 (Current) 2030 (Target) 2035 (Target) 

Hatcheries 150 800 1,500 

Grow-out farming 25,000 50,000 75,000 

Feed mills 200 800 1,200 

Processing 800 3,000 5,000 

Marketing/distribution 2,000 6,000 10,000 

Extension services 300 1,000 1,500 

Direct Total 28,450 61,600 94,200 

Indirect employment ~50,000 ~100,000 ~150,000 

Grand Total 78,450 161,600 244,200 

 

8. Discussion 

8.1 Comparative Advantage and Market Positioning 

Magur's 60-150% price premium over common carp, combined with 4–6-month production cycle, creates 

exceptional profitability for small-scale farmers. ROI of 135-800% (depending on farming system and 
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management) significantly exceeds returns from traditional agriculture (40,000-80,000 

rupees/hectare/year or 20-40% ROI), making Magur farming attractive for Bihar's 91% small and marginal 

farmer population. 

Comparative analysis with competing species demonstrates Magur's advantages: 

 vs. Common Carp: 60-150% price premium, faster growth, better feed conversion ratio (FCR 1.2-

1.5) 

 vs. Pangasius: Higher domestic market preference, no import competition concerns 

 vs. Tilapia: Better cultural acceptance, existing production infrastructure 

 vs. Marine fish: 20-30% lower production costs, proximity to markets, freshwater advantage. 

8.2 Consumption Gap as Development Opportunity 

Bihar's 6.464 kg per capita annual consumption represents only 31.5% of global average (20.5 kg). Even 

achieving national average (7.0 kg) would create demand for 65,000 MT additional production—

exceeding current total Magur output. This demand gap, combined with acute malnutrition affecting 

42.9% of children under 5 in Bihar (World Health Organization, 2023; Bihar State Nutrition Mission, 

2024), creates unique policy opportunity to simultaneously address nutrition and farmer livelihood through 

integrated strategies. 

8.3 Sustainable Intensification Imperative 

While aquaculture offers substantial socioeconomic benefits, rapid expansion requires simultaneous 

environmental management. Zero-discharge systems (biofloc, aquaponics), integrated farming approaches 

(fish-rice, fish-livestock), and climate-resilient infrastructure are essential for long-term viability. Water 

consumption reduction (80% in biofloc vs. traditional ponds), soil degradation mitigation, and greenhouse 

gas reduction through methane capture from pond sludge align Magur expansion with climate change 

adaptation objectives. 

8.4 Policy Implementation Feasibility 

Government's existing investment of ₹800+ crores through PMMSY and PM Special Package 

demonstrates committed policy support. However, implementation success depends on: 

 Rapid hatchery establishment addressing critical fingerling supply gap 

 Effective cooperative strengthening ensuring farmer benefit realization 

 Integration with nutrition programs (PDS, mid-day meals, ICDS) creating assured demand 

 Climate resilience mechanisms (insurance, crop support) reducing farmer income volatility 

 Research support (disease diagnostics, feed optimization, breeding improvement) continuously 

enhancing productivity 
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9. Conclusions 

This comprehensive research demonstrates that Magur fish represents a strategically important commodity 

for Bihar's aquaculture sector expansion and rural economic development. Key findings establish: 

1. Production Potential: Bihar's 81.98% fish production growth over a decade, combined with 

existing hatchery infrastructure and 2 million ponds, provides sufficient foundation for scaling 

Magur production 3-5-fold (45.86 thousand MT current → 150,000 MT by 2035). 

2. Market Opportunity: Consumption gap of 68.5% below global average (6.464 kg vs. 20.5 kg per 

capita) creates demand for 400,000+ MT if global standards achieved—far exceeding feasible 

supply scenarios, ensuring 15–20-year market viability. 

3. Economic Viability: ROI of 135-800% for Magur farming substantially exceeds agricultural 

alternatives (20-40%), with payback period of 3-12 months enabling rapid capital recovery and 

reinvestment by smallholder farmers. 

4. Government Support: Investment of ₹800+ crores through major schemes demonstrates policy 

commitment, though implementation gaps (hatchery capacity, market linkages) require targeted 

interventions. 

5. Constraints: Critical bottleneck of 60-fold fingerling capacity gap, combined with 25-30% post-

harvest losses and 30-40% intermediary margin capture, must be addressed through focused 

infrastructure and value chain reforms. 

6. Financial Viability: Projected cumulative revenue of ₹5,358-12,500 crores (2025-35) with ₹672 

crore investment generates ROI of 697-1,760%, creating employment for 244,200 persons and 

contributing ₹150-240 crores annual export revenue. 

7. Sustainability Pathway: Zero-discharge systems, integrated farming, and climate-resilient 

infrastructure can achieve environmental sustainability while maintaining economic viability—

addressing concerns about aquaculture's ecological footprint. 

 

RECOMMENDATIONS 

For Government Policymakers: 

1. Fast-track hatchery development with 60% subsidy to address fingerling supply gap 

2. Integrate Magur into public nutrition programs (PDS, mid-day meals) 

3. Establish Magur Research Centre for breeding and disease management 

4. Develop export infrastructure (processing, certification, cold chain) 

5. Implement environmental regulations ensuring zero-discharge by 2032 

For Farmers and Organizations: 

1. Leverage government subsidies (50% inputs, 90% vehicles) to upgrade to advanced systems 

2. Participate in cooperative marketing to capture 25-30% price premiums 

3. Adopt best practices reducing mortality from 30% to 15% 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 
E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT250410015 Volume 16, Issue 4, October-December 2025 17 

 

4. Explore value addition (smoking, drying) for 80-100% price premiums 

5. Maintain quality standards (no antibiotic residues) for premium market access 

For Research Institutions: 

1. Develop climate-resilient Magur breeding lines 

2. Optimize feed formulations using local ingredients 

3. Create disease diagnostics specific to Magur 

4. Study integrated farming systems (fish-rice, aquaponics) 

5. Facilitate knowledge transfer through farmer field schools 

For Private Sector: 

1. Invest in feed mill development for specialized diets 

2. Establish processing facilities for value-added products 

3. Develop "Bihar Magur" brand for premium markets 

4. Create e-commerce platforms connecting farmers with consumers 

5. Invest in cold chain infrastructure 
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