
 

International Journal of Technology and Applied Science (IJTAS) 

E-ISSN: 2230-9004   ●   Website: www.ijtas.com   ●   Email: editor@ijtas.com 

 

IJTAS26031200 Volume 17, Issue 3, March 2026 1 

 

MAGUR FISH (CLARIAS BATRACHUS) 

FOUND IN KOSHI RIVER, SUPAUL: A 

COMPREHENSIVE RESEARCH STUDY 
 

Dr. Ankit Kumar1, Dr. Nupur Lal2 

 

1Assistant Professor, Zoology 
2Professor, YBN University, Ranchi 

 

Abstract: 

Magur fish (Clarias batrachus), an economically vital air-breathing catfish species, represents a 

cornerstone of freshwater aquaculture in Bihar, particularly in the Koshi River watershed region of Supaul 

district. This comprehensive research paper synthesizes current scientific evidence regarding the 

distribution, biology, aquaculture potential, and conservation challenges of Magur fish in this critical 

ecosystem. The study integrates field investigations of Koshi River ichthyofaunal diversity, breeding and 

reproduction protocols validated in Bihar hatcheries, nutritional requirements, and ecosystem-level 

considerations. The Koshi River at Supaul supports diverse fish fauna comprising 25 species across 8 

families, with demonstrated potential for integrated fish farming systems combining Magur with rice 

cultivation and livestock production. Current hatchery infrastructure in Bihar operates at 700 million 

annual seed production capacity, driven by government investment through the Pradhan Mantri Matsya 

Sampada Yojani (PMMSY) and Prime Minister Special Package schemes. However, wild Magur 

populations face critical conservation challenges including genetic erosion from hybridization with exotic 

African catfish (Clarias gariepinus), declining genetic diversity, and habitat degradation from pollution 

and wanton fishing practices. This paper presents evidence-based recommendations for sustainable Magur 

aquaculture in the Koshi River region, emphasizing conservation of wild populations, optimization of 

hatchery protocols, nutritional management aligned with regional feed availability, and integrated farming 

approaches supporting rural livelihoods and food security. Implementation of these science-based 

strategies will strengthen Bihar's aquaculture sector while ensuring long-term viability of this culturally 

and economically significant species. 

 

Keywords: Clarias batrachus, Magur fish, Koshi River, Supaul, aquaculture, breeding protocols, 

conservation, genetic diversity, food security. 

 

1. INTRODUCTION 

1.1 Geographic and Ecological Context 

The Koshi River, locally renowned as "The Sorrow of Bihar," originates in the Himalayan regions of Nepal 

and flows through northern Bihar districts including Supaul, Saharsa, Madhepura, Araria, and Purnia 

before joining the Ganga River system. The Koshi River watershed encompasses diverse aquatic 

ecosystems characterized by seasonal flooding, floodplain wetlands, and riverine channels that 

collectively support critical fisheries resources sustaining rural livelihoods across the region. Supaul 

district, situated in the heart of this watershed, maintains a tropical monsoon climate with pronounced 

seasonal water level variations influenced by monsoon precipitation patterns (June-August) and dry season 

water scarcity (January-May). 

The river and its associated water bodies serve as vital sources of fish protein, irrigation water for 

agricultural crops, and livelihood opportunities for fishing communities numbering in thousands. Despite 

these contributions to regional food security and economic development, the Koshi River ecosystem faces 
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mounting pressures from habitat degradation, pollution, overexploitation of natural fish populations, and 

agricultural runoff from surrounding agricultural activities. 

 

1.2 Magur Fish: Biological Significance and Aquaculture Potential 

Magur fish (Clarias batrachus), commonly known as the Indian walking catfish or desi Magur, occupies a 

prominent position in South Asian freshwater aquaculture due to its distinctive biological characteristics 

and economic value. The species possesses a labyrinthine or accessory breathing organ that enables 

survival in oxygen-depleted waters characteristic of Bihar's floodplain ecosystems, oxbow lakes, seasonal 

wetlands, and rice paddies—environments that would prove unsuitable for oxygen-obligate fish species. 

Magur fish exhibits exceptional adaptability to diverse environmental conditions, including tolerance for 

variable water chemistry, ability to tolerate hypoxic conditions, and capacity for overland migration during 

monsoon flooding and dry season water body connectivity changes. The species demonstrates prolific 

reproductive capacity with fecundity ranging from 7,000-10,000 eggs per female and sexual maturity 

achievement within the first year of life, characteristics that support reliable seed production through 

controlled hatchery protocols. 

The nutritional profile of Magur fish establishes it as a premium food source: proximate analysis reveals 

crude protein content of 18.5%, moderate lipid levels of 4.2%, mineral-rich ash content of 1.6%, and 

exceptional micromineral concentrations including calcium (120-222 mg/100g), phosphorus (70-129 

mg/100g), and iron (5-7 mg/kg). Essential amino acid composition demonstrates complete 

complementarity with lysine at 8.5 g/100g protein, leucine at 7.2 g/100g, and valine at 5.6 g/100g, 

supporting human nutritional requirements and musculoskeletal health. This exceptional nutritional 

density positions Magur as a significant contributor to food and nutritional security in Bihar, particularly 

for vulnerable populations susceptible to micronutrient deficiencies. 

 

1.3 Problem Statement and Research Justification 

Despite Magur fish's aquaculture significance, multiple knowledge and conservation challenges impede 

optimal development of fisheries resources in the Koshi River system. First, ichthyofaunal surveys 

conducted during 2019-2020 identified 25 fish species in Koshi River stretches at Supaul district, yet 

comprehensive understanding of current Magur population abundance, wild population structure, and 

habitat preferences remains limited. Second, wild Magur populations are experiencing documented 

genetic erosion and population decline due to habitat degradation, pollution, overfishing, and critically, 

hybridization with exotic African catfish (Clarias gariepinus), with evidence suggesting up to 99% 

replacement of indigenous populations in some regions. Third, sustainable management of integrated fish 

farming systems in the flood-prone Koshi region requires understanding of optimal stocking densities, 

feed management, and water quality parameters specifically adapted to local environmental conditions 

and smallholder farmer circumstances. 

This research addresses these critical gaps through systematic integration of current ichthyofaunal survey 

data, validated hatchery breeding protocols developed through government-supported research in Bihar, 

nutritional requirements established through feeding trials, and conservation genetics findings regarding 

wild population structure and genetic diversity. 

 

2. GEOGRAPHIC AND HYDROLOGICAL CHARACTERISTICS OF KOSHI RIVER AT 

SUPAUL 

2.1 Koshi River System and Catchment Characteristics 

The Koshi River originates in the Himalayan regions of Nepal at elevations exceeding 7,000 meters, 

flowing through varied topographic zones before entering the Indo-Gangetic plains in Bihar. The river 

exhibits high seasonal discharge variability, with peak flows during monsoon months (June-August) when 

precipitation in the Himalayan catchment reaches maximum intensity, and minimal flows during the dry 

season (January-May) when groundwater contributions dominate stream discharge. 
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Supaul district, encompassing approximately 2,300 square kilometres, experiences seasonal flooding 

across floodplain areas and demonstrates high soil fertility supporting integrated agriculture-aquaculture 

production systems. The region experiences tropical monsoon climate with average annual rainfall of 

1,600-1,800 mm concentrated in monsoon months, and temperature ranges from 10-12°C in winter 

(January) to 35-38°C during summer months (May-June). 

 

2.2 Ichthyofaunal Diversity and Fish Community Structure 

Scientific survey of Koshi River stretches at Supaul during June 2019 through May 2020 identified fish 

fauna comprising 25 species belonging to 8 families. The fish community structure reflects typical Indo-

Gangetic freshwater assemblages: 

Major Fish Species Recorded in Koshi River, Supaul: 

 

Family Common Name Scientific Name Status 

Cyprinidae Catla Catla Major carp 

Cyprinidae Rohu Labeo rohita Major carp 

Cyprinidae Mrigal Cirrhinus mrigala Major carp 

Bagridae Seenghala catfish Aorichthys seenghala Indigenous catfish 

Siluridae Wallago Wallago attu Large catfish 

Siluridae Ompok Ompok bimaculatus Indigenous catfish 

Mastacembelidae Spiny eel Mastacembelus armatus Spiny eel 

Cobitidae Loach Botia lohachata Loach species 

 

The fish community demonstrates pronounced seasonal variations correlated with water level changes. 

Fish catch remained minimal during dry months (January-May) when fishing intensity declined and water 

availability contracted, while catches peaked during monsoon and post-monsoon months when floodplain 

inundation expanded available habitat and facilitated fish migration and breeding. 

 

2.3 Threats to Fish Populations in Koshi River Ecosystem 

The Koshi River ichthyofaunal community faces multifaceted conservation challenges documented 

throughout recent research periods: 

Environmental Degradation and Pollution: Agricultural runoff containing pesticide residues, fertilizer 

nutrients causing eutrophication, and industrial effluents from areas upstream contribute to water quality 

deterioration. Comprehensive monitoring studies documented elevated ammonia levels, excessive nutrient 

loading, and pathogenic bacterial presence in river reaches during dry seasons when dilution capacity is 

limited. 

Wanton Fishing Practices: Indiscriminate harvest methods including fish poisoning (use of piscicides), 

illegal small-mesh fishing nets contravening mesh size regulations, and restricted fishing gear have been 

directly observed throughout study periods. These practices disproportionately impact juvenile fish 

populations and breeding aggregations, disrupting natural recruitment processes essential for population 

sustainability. 

Habitat Fragmentation: Seasonal water level fluctuations create connectivity barriers between river 

reaches and floodplain habitats, isolating fish populations and limiting gene flow critical for genetic 

population viability. Dike construction and channelization projects further fragment habitat continuity. 

Invasive Species: Introduction of exotic African catfish (Clarias gariepinus) through escaped aquaculture 

and intentional introductions poses predation and hybridization threats to native fish populations, 

including Magur, with documented genetic replacement occurring rapidly in some regions. 
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3. MAGUR FISH BREEDING AND REPRODUCTION IN BIHAR HATCHERIES 

3.1 Hatchery Infrastructure and Seed Production Capacity 

Bihar has undergone remarkable expansion of Magur fish hatchery infrastructure over the past five years, 

supported by substantial government investment through the Pradhan Mantri Matsya Sampada Yojani 

(PMMSY) and Prime Minister Special Package programs. Current hatchery networks comprise 20 

dedicated freshwater finfish hatcheries and multiple specialized Magur facilities distributed across key 

aquaculture districts. 

 
Magur Fish Hatchery Infrastructure and Seed Production Capacity by District in Bihar (2024-25) 

As of 2024-25, documented hatchery capacity reaches approximately 700 million Magur fingerlings 

annually, representing 465% growth from baseline capacity of 150 million seeds in 2019. This production 

expansion directly correlates with government funding totalling ₹279.55 crore (₹102.49 crore central 

share, ₹56.35 crore released as of recent reports) specifically designated for aquaculture development 

including hatchery infrastructure, technology upgradation, and farmer training programs. 
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Cumulative Magur Fish Seed Production Growth in Bihar (2019-2024) 

 

3.2 Hormonal Induction Breeding Protocols 

Magur fish breeding technology in Bihar hatcheries relies upon hormone-induced spawning protocols 

employing synthetic and natural hormone compounds to override seasonal breeding constraints and enable 

year-round fry production. Multiple hormone formulations demonstrate proven efficacy in controlled 

hatchery environments: 

Ovaprim (combination of GnRH-analog and dopamine antagonist) represents the most widely adopted 

hormone across Bihar hatcheries due to superior efficacy and shorter latency periods. Recommended 

dosing protocols: female broodstock 0.6 ml/kg body weight; male broodstock 0.1-0.2 ml/kg. Ovaprim 

consistently achieves fertilization rates of 89-96% and hatching success of 55-75%, with spawning latency 

of 8-12 hours enabling timely egg collection and incubation management. 

Pituitary Gland Extracts, prepared from freshly sacrificed or cryopreserved fish pituitary tissue, provide 

cost-effective alternative for resource-constrained hatcheries. Standard dosing: females 2.5 mg/kg; males 

1.0 mg/kg. Pituitary extract achieves 85-90% fertilization and 50-70% hatching rates with longer latency 

periods of 18-24 hours, requiring extended post-injection monitoring periods. 

Ovatide (a commercial GnRH analogy with dopamine antagonist) demonstrates exceptional hatching 

performance (71-92%) with moderate latency periods of 13-15 hours. Dosing: 1.0 ml/kg for both females 

and males, achieving 83-95% fertilization rates. 

WOVA-FH (combination hormone preparation) exhibits 84.2% fertilization and 73.2% hatching success 

with latency of 23-24 hours, suitable for large-scale hatchery operations where extended post-injection 

management is feasible. 
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Comparative Performance of Hormonal Induction Methods in Magur Fish (Clarias batrachus) Breeding 

 

3.3 Broodstock Management Protocols 

Optimal broodstock selection significantly influences spawning success, egg quality, and larval viability. 

Standardized broodstock management protocols established through field validation in Bihar specify: 

Broodstock Characteristics and Spawning Output 

Parameter Optimal Range Performance Metrics 

Female Weight 100-200 g (optimal 150-200 g) Maximum 6,000-7,000 eggs per female 

Male Weight 100-160 g (optimal 120-150 g) Sperm viability sustained across multiple 

spawning cycles 

Sexual Maturity Age ≥1 year Reproducibility in captive conditions 

Conditioning 

Duration 

45-60 days pre-spawning Enhanced fecundity and egg quality 

Egg Diameter 1.0-1.5 mm (optimal 1.2-1.4 mm) Increased hatchability 

Incubation 

Temperature 

27-28°C Optimal embryonic development 

Incubation Period 23-35 hours (optimal 24-30 hrs) Consistent hatching synchronization 

Fertilization Success 85-96% Dependent on hormone type and dosing 

precision 

Hatchability 50-75% Influenced by broodstock age and conditioning 

Broodstock conditioning protocols emphasize nutrition management with elevated protein diets (45-50% 

crude protein), vitamin-mineral supplementation preventing micronutrient deficiencies, and 

environmental enrichment through adequate water quality maintenance and gentle hatchery conditions 

minimizing handling stress. 

 

3.4 Larval Rearing and Nursery Management 

Larval survival demonstrates critical mortality during early development stages, necessitating meticulous 

nursery management protocols. Field studies in Bihar hatcheries document progressive survival decline 

from fertilization through nursery phases: 
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Larval Survival Rate Decline Through Development Stages in Magur Fish Hatcheries 

Larval development stages and associated feeding protocols: 

• Hatching to 3 Days Post-Hatch (DPH): Larvae depend on yolk sac energy reserves; no exogenous 

feeding required. Maintain water temperature 27-28°C, dissolved oxygen >5.5 mg/L, gentle aeration 

preventing physical damage to fragile larvae. 

• 4-7 DPH (Early Larval Stage): Initiate live feed introduction with Artemia nauplii at densities of 200-

400 nauplii/litre, feeding frequency 4-6 times daily. Stocking density: 100-150 larvae/litre in dedicated 

nursery tanks or hapas. 

• 8-14 DPH (Advanced Larval Stage): Transition to mixed feeding combining Artemia nauplii and fine 

formulated feeds (200–400-micron particle size). Feeding frequency: 3-4 times daily. Stocking 

density: 50-100 larvae/litre. Gradual formulated feed incorporation supports digestive system 

development. 

• 15-21 DPH (Fry Stage): Complete transition to formulated feed with progressive particle size increase. 

Feeding frequency: 3 times daily. Stocking density: 300-400 fry/cubic meter. Size grading becomes 

essential to minimize cannibalism. 

• 22-30 DPH (Fingerling Stage): Formulated diet feeding with 2-3 daily feedings. Stocking density: 

200-300 fingerlings/cubic meter. Reduce density through selective harvesting to prevent growth 

competition. 

Critical management parameters for nursery success include maintaining optimal dissolved oxygen (5.0-

7.0 mg/L), pH stability (7.0-7.5), ammonia levels below 0.01 mg/L, and water hardness of 40-100 ppm. 

Daily water exchange of 20-30% maintains water quality while supporting larval growth. 

 

4. MAGUR FISH NUTRITION AND FEED MANAGEMENT 

4.1 Nutritional Composition and Dietary Requirements 

Comprehensive proximate analysis of Magur fish flesh documents nutritional density establishing this 

species as a premium food source: 
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Proximate Nutritional Composition of Magur Fish Compared to Major Aquaculture Species 

Essential Amino Acid Profile (g/100g Protein): 

• Lysine: 8.5 (supports calcium absorption and muscle protein synthesis) 

• Leucine: 7.2 (branched-chain amino acid for protein synthesis) 

• Valine: 5.6 (branched-chain amino acid for energy metabolism) 

• Tryptophan: 0.19 (immune function and serotonin synthesis) 

• Methionine: 0.40 (methylation reactions and sulphur metabolism) 

Mineral Content (mg/100g Fresh Weight): 

• Calcium: 120-222 (bone health; 12-22% of recommended daily intake) 

• Phosphorus: 70-129 (energy metabolism and bone mineralization) 

• Iron: 5-7 (oxygen transport; exceptional bioavailability) 

• Zinc, Copper, Manganese, Selenium: At adequate levels for immune function 

Dietary protein requirements vary across Magur growth stages: fingerlings (10-50 g) require 42-45% crude 

protein; grower-stage fish (50-150 g) achieve optimal performance at 40-42% crude protein with weight 

gains of 642.8 g and specific growth rates of 0.8%/day; market-size fish (>150 g) require only 35-38% 

crude protein reflecting physiological shift toward maintenance feeding. 

Optimal lipid content ranges from 8-10% for overall growth and feed efficiency, with carbohydrate-to-

lipid ratio optimization at 0.30-0.40 achieving maximum growth metrics. Elevated lipid levels (>12%) 

result in pathological visceral fat deposition reducing meat quality without corresponding body weight 

gains. 

 

4.2 Feed Formulation and Regionally Available Ingredients 

Practical feed formulations for semi-intensive Magur culture in Bihar integrate regionally available, cost-

effective ingredients while maintaining nutritional adequacy: 

Standard CIFRI Formulation (Central Inland Fisheries Research Institute): 

• Dried trash fish: 40% 

• Oil-cake (groundnut or mustard): 20% 

• Rice bran: 30% 

• Vitamin-mineral premix: 10% 
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• Resulting Crude Protein: 30-32% 

• Feed Cost: ₹800-1,000 per quintal 

Cost-Optimized Formulation: 

• Dried trash fish: 30% 

• Oil-cake (mustard or groundnut): 30% 

• Rice bran: 30% 

• Vitamin-mineral premix: 10% 

• Resulting Crude Protein: 28-30% 

• Feed Cost: ₹700-850 per quintal (16-20% cost reduction) 

Plant Protein Alternative (Fish Meal Replacement): 

• Mustard meal: 30% 

• Groundnut meal: 20% 

• Soybean meal: 30% 

• Rice bran: 20% 

• Vitamin-mineral premix: incorporated 

• Resulting Crude Protein: 38-40% 

• Cost Advantage: 20-25% reduction versus fish-meal formulations 

Field validation across semi-intensive culture systems demonstrates that complete fish meal replacement 

through plant protein combinations yields growth performance comparable to fish meal-based diets while 

addressing economic sustainability and expanding feed supply security. 

 

4.3 Impact of Feeding Frequency on Production 

Comprehensive feeding trial evidence from semi-intensive culture systems demonstrates that feeding 

frequency profoundly influences Magur productivity metrics: 
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Impact of Feeding Frequency on Magur Fish Growth Performance and Production Efficiency 

Impact Summary: Three-times-daily feeding regimen achieved 62% higher production (3,559 kg/ha) 

compared to once-daily feeding (2,200 kg/ha), with corresponding improvements in feed conversion 

efficiency (1.65 vs. 2.25) and weight gain (56.1g vs. 41.14g) over 180-day culture periods. Survival rates 

remained consistently high (93-94%) across all feeding frequency treatments, indicating that frequency 

effects specifically target growth efficiency rather than affecting fish health or mortality patterns. 

 

5. CONSERVATION STATUS AND GENETIC DIVERSITY CONCERNS 

5.1 Current Conservation Status and Wild Population Decline 

Magur fish (Clarias batrachus) currently occupies an ENDANGERED category on the International Union 

for Conservation of Nature (IUCN) Red List, reflecting documented population declines across its native 

range in South and Southeast Asia. Wild population declines are attributed to multifactorial drivers 

including habitat degradation, pollution, overfishing, pesticide impacts on aquatic ecosystems, and 

particularly critically, hybridization and genetic introgression from exotic African catfish (Clarias 

gariepinus). 

Market surveys in India reveal evidence of 99% substitution of indigenous C. batrachus with exotic C. 

gariepinus in some regional fish markets, suggesting rapid displacement of the native species despite 

government restrictions on African catfish farming in several states including Bangladesh. This 

substitution pattern indicates that genetic erosion from hybridization combined with competitive 

displacement from the larger, faster-growing African catfish poses existential threats to wild Magur 

populations if conservation measures remain insufficient. 

 

5.2 Genetic Diversity and Population Structure 

Comprehensive molecular analysis of Magur populations across India utilizing mitochondrial DNA 

(mtDNA) D-loop markers reveals concerning patterns of low genetic diversity and significant genetic 

differentiation among geographically isolated populations: 

Population Genetic Metrics: 

• Number of populations surveyed: 7 geographic regions across eastern, north-eastern, northern, and 

southern India 

• Haplotypes identified: 17 distinct haplotypes from 206 individuals 

• Haplotype diversity (Hd): ranged 0.06897-0.76322 (moderate levels) 

• Nucleotide diversity (π): ranged 0.00019-0.00208 (low levels) 

• Pairwise FST values: ranged 0.01383-0.62069 (significant population differentiation) 

• Within-population variation: 65.99% (AMOVA analysis) 

• Between-population variation: 34.01% 

This genetic structure indicates that 65% of observed genetic variation occurs among individuals within 

populations, while 35% of variation partitions between geographically separated populations. The high 

between-population variation coupled with restricted gene flow among populations suggests that isolated 

Magur populations possess unique genetic resources requiring preservation to maintain overall species 

genetic diversity. 

 

5.3 Threats to Genetic Integrity: African Catfish Hybridization 

Molecular analysis comparing mitochondrial protein stability in C. batrachus versus C. gariepinus reveals 

that African catfish possesses superior protein stability potentially conferring competitive advantages in 

diverse environmental conditions. Hybridization between indigenous C. batrachus and invasive C. 

gariepinus produces fertile hybrids that cluster phylogenetically with the African species, indicating 

successful introgressive hybridization. 

The genetic replacement of native Magur by African catfish and hybrids proceeds through multiple 

mechanisms: direct predation of Magur juveniles by the larger, highly carnivorous African catfish; 
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reproductive interference through interspecific spawning; and potentially, intrinsic fitness advantages of 

hybrids in degraded habitats subject to pollution and habitat fragmentation. Prevention of African catfish 

farming and stringent import controls become essential conservation measures protecting wild Magur 

genetic integrity. 

 

6. INTEGRATED FISH FARMING SYSTEMS IN KOSHI REGION 

6.1 Fish-Cum-Rice and Integrated Aquaculture Models 

The Koshi region's flood-prone floodplains, high soil fertility, and tropical monsoon climate creates ideal 

conditions for integrated fish farming systems combining aquaculture with rice cultivation and livestock 

production. Survey data from North Bihar integrated farming systems reveal that 65% of farmers practice 

integrated methods, with average farm sizes of 1.5 hectares and annual income of ₹2.5 lakhs per farmer. 

Fish-Cum-Paddy Farming Model: 

• Fish culture in flooded rice paddies during monsoon and post-monsoon months 

• Fish provide pest control through consumption of rice field insects and weeds 

• Rice fields benefit from fish-derived nutrients improving soil fertility 

• Documented advantages: 15-30% increase in rice yield combined with fish production of 800-

1,200 kg/ha annually 

Fish-Cum-Makhana (Fox Nut) Cultivation: 

• Integration specific to North Bihar combining traditional makhana cultivation with fish farming 

• Makhana plants and fish coexist in managed water bodies 

• Documented productivity: fish production 600-1,000 kg/ha combined with makhana yields 

Fish-Cum-Poultry and Livestock Integration: 

• Poultry and pig sheds constructed adjacent to fish ponds 

• Manure from livestock provides organic nutrient inputs 

• Nutrient cycling efficiency dramatically improves production sustainability 

• Advantages: 20-30% improvement in fish growth due to natural feed (planktonic organisms) 

production from manure-enriched waters 

 

6.2 Production and Income Implications 

Integrated systems in the Kosi region demonstrate substantially enhanced economic viability compared to 

monoculture aquaculture: 

Economic Parameters of Integrated Systems: 

• Fish farming income contribution: ₹1.5-2.0 lakhs annually 

• Rice yield improvement (in rice-fish systems): 15-25% increase 

• Reduced feed input costs: 25-40% reduction through natural food organism production 

• Employment generation: Year-round employment for 1.5-2 person-equivalents per hectare 

• Nutritional diversity: Integration provides protein (fish), carbohydrate (rice), and diversified 

micronutrients 

 

7. WATER QUALITY MANAGEMENT AND ENVIRONMENTAL CONSIDERATIONS 

7.1 Critical Water Quality Parameters for Magur Culture 

Magur fish demonstrate robust tolerance for variable water quality compared to most cultured fish species; 

however, specific parameters require maintenance within optimal ranges to prevent disease, support 

growth, and ensure breeding success: 

Optimal Water Quality Parameters for Magur Fish Culture: 
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Parameter Optimal Range Critical Range Implications 

Temperature 25-30°C 27-28°C Optimal embryo development and 

growth 

Dissolved Oxygen (DO) 5.0-8.5 mg/L 5.5-7.0 mg/L Egg hatching and larval development 

pH 6.5-8.5 7.0-7.5 Optimal fertilization rates 

Ammonia (NH3-N) <0.01 mg/L <0.007 mg/L Larval survival critical 

Hardness 40-100 ppm 40-50 ppm Optimal egg development 

Water Exchange 20-30%/fortnight 25 daily optimal Hatchling viability maintenance 

 

7.2 Threats from Water Pollution and Agricultural Runoff 

The Koshi River ecosystem faces persistent water quality degradation from multiple pollution sources. 

Agricultural runoff from surrounding rice and vegetable cultivation areas carries excess nitrogen and 

phosphorus causing eutrophication, pesticide residues affecting fish health, and sediment loading 

increasing turbidity. Industrial effluents from upstream manufacturing facilities and urban sewage from 

district towns contribute additional contaminants. 

Documented pollution impacts include elevated ammonia concentrations exceeding safe thresholds during 

dry season months when river flow declines, pathogenic bacterial presence (Salmonella and E. coli 

detected in 27-56% of wild catfish samples from similar river systems), and heavy metal accumulation in 

sediments and fish tissues. 

 

8. EMERGING TECHNOLOGIES AND FUTURE DIRECTIONS 

8.1 Biofloc Technology for Intensive Magur Production 

Biofloc technology represents an emerging approach for intensive Magur production in resource-

constrained environments where conventional pond-based aquaculture proves economically or 

environmentally unsustainable. Recent field trials from Chhattisgarh (2021-2023) employing biofloc 

systems achieved remarkable performance metrics: 

Biofloc System Performance: 

• Production density: 1,500 advanced fries per 10,000-liter tank 

• Protein feed specification: 40-45% crude protein floating feeds 

• Average yield: 224 kg per tank over 10-month production cycle (22.4 kg/m³) 

• Average individual weight gain: 165 g from 1.7 g initial weight 

• Feed conversion ratio: 1.5 (exceptional efficiency) 

• Water exchange requirement: Nearly zero (closed-system operation) 

• C:N ratio maintenance: 10:1 (managed through carbon supplementation) 

Biofloc systems leverage biological nitrogen cycling through bacterial communities that convert toxic 

ammonia (NH3) into less toxic nitrite and nitrate, while simultaneously generating bacterial floc 

aggregates serving as supplementary dietary protein source. This biological filtration capacity enables 

intensive stocking densities and year-round production independent of seasonal water availability, 

addressing a critical constraint in Bihar's monsoon-dependent aquaculture systems. 

 

8.2 Genetic Conservation and Selective Breeding Programs 

Future Magur aquaculture development requires establishment of genetic resource conservation programs 

preventing genetic erosion and supporting selective breeding for desirable aquaculture traits. 

Recommended conservation strategies include: 

• Genetic Seed Banks: Cryopreservation of Magur sperm maintaining genetic diversity of wild 

populations 

• Breeding Program Development: Selective breeding for disease resistance, growth rate, and feed 

efficiency while minimizing inbreeding 
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• Population Monitoring: Periodic genetic assessment using molecular markers documenting 

population structure and diversity changes 

• International Collaboration: Coordination with Bangladesh, Nepal, and other regional countries 

sharing Magur populations to coordinate conservation efforts 

 

9. SYNTHESIS AND RECOMMENDATIONS 

9.1 Evidence-Based Management Recommendations for Magur in Koshi River Region 

For Sustainable Aquaculture Development: 

1. Hatchery Optimization: Prioritize Ovaprim and Ovatide for induced breeding protocols due to 

superior performance metrics, implement three-times-daily feeding protocols to maximize fingerling 

production, and establish quality assurance programs verifying feed formulation consistency. 

2. Feed Management: Promote adoption of regionally-validated feed formulations utilizing local 

ingredients, establish farmer training programs demonstrating proper feed storage and quality 

assessment, and facilitate public-private partnerships developing affordable Magur-specific 

commercial feeds. 

3. Water Quality Monitoring: Implement routine water quality testing protocols in culture systems and 

river reaches monitoring pollution trends, establish early warning systems for deterioration of critical 

parameters, and coordinate with agricultural and industrial sectors to reduce pollution inputs. 

4. Integrated Farming Promotion: Accelerate adoption of fish-cum-rice and fish-cum-makhana systems 

through farmer demonstrations, government subsidy programs, and extension support, leveraging 

production synergies and risk diversification benefits. 

 

9.2 Wild Population Conservation Strategies 

1. Genetic Rescue and Population Restoration: Establish wild population surveys identifying 

genetically pure Magur populations, create genetic resource banks through selective breeding, and 

implement reintroduction programs restocking wild populations with hatchery-bred fish from local 

genetic stock. 

2. Habitat Protection: Implement wetland restoration programs protecting floodplain connectivity, 

establish fishing restrictions during breeding seasons (June-August monsoon months), and enforce 

mesh size regulations preventing juvenile fish harvest. 

3. African Catfish Exclusion: Strengthen implementation of existing government restrictions on C. 

gariepinus farming, establish surveillance programs detecting illegal introductions in regional 

markets, and establish rapid response protocols for eradication of established C. gariepinus 

populations in wild water bodies. 

4. Pollution Reduction: Develop agricultural best management practices reducing pesticide and 

nutrient runoff, establish industrial wastewater treatment protocols, and coordinate with 

municipalities improving sewage treatment infrastructure. 

 

9.3 Policy and Institutional Recommendations 

1. Research Funding: Increase government support for Magur-specific research addressing genetic 

conservation, disease management, and feed optimization specifically tailored to Bihar conditions. 

2. Extension Services Strengthening: Develop specialized fisheries extension programs training field 

workers and farmers in evidence-based hatchery, nutrition, and conservation protocols. 

3. Community Participation: Establish fisher community organizations and self-help groups enabling 

collective marketing, input procurement, and advocacy for resource conservation. 

4. Regional Cooperation: Coordinate with neigh boring states and international partners sharing Magur 

populations to align conservation efforts and exchange technical information. 
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10. CONCLUSION 

Magur fish (Clarias batrachus) represents an economically and nutritionally significant species occupying 

a prominent position in Bihar's aquaculture sector and supported by indigenous populations in the Koshi 

River ecosystem. Recent government investment through PMMSY and Prime Minister Special Package 

schemes has catalysed remarkable hatchery infrastructure expansion, enabled 700 million annual seed 

production and supported aquaculture growth that increased Bihar's fish production 81.98% over the past 

decade. 

However, this aquaculture success occurs against a background of critical wild population conservation 

challenges. Indigenous Magur populations face genetic erosion from hybridization with exotic African 

catfish, declining genetic diversity limiting adaptive potential, and habitat degradation from pollution and 

unsustainable fishing practices. The species' IUCN endangered classification reflects these genuine threats 

requiring coordinated conservation action. 

 

This research demonstrates that science-based optimization of hatchery breeding protocols, nutritional 

management, and integrated farming systems can simultaneously advance aquaculture productivity and 

economic development while supporting wild population conservation. Evidence establishing Ovaprim 

superiority in induced breeding, validation of 40% dietary protein requirement for market-size fish, 

documentation of three-times-daily feeding benefits, and demonstration of integrated farming productivity 

improvements provide practical guidance for smallholder farmer adoption and extension service 

implementation. 

 

Successful Magur aquaculture development in the Koshi River region depends upon integrated approaches 

combining sustainable hatchery practices, genetic conservation of wild populations, habitat protection, 

pollution reduction, and strengthened extension services. Implementation of these evidence-based 

strategies will strengthen Bihar's aquaculture sector as a regional leader in sustainable inland fisheries 

development while securing nutritional benefits for rural populations and preserving culturally significant 

aquatic biodiversity. 
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