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Abstract:  

Fishery means either the enterprise of raising (culture) or harvesting fish and other aquatic organisms. 

Around the world commercial fisheries include wild fisheries and fish farms, both in freshwater (catch 

about 10%) and the oceans (catch about 90%). About 500 million people worldwide are economically 

dependent on fisheries. Now, worldwide overfishing is an increasing problem causing decline in some 

populations. The history of biology by Nordenskiold (1929) history records that the civilized people of 

eastern Asia, Hindus and Chinese, have contributed little fish and fisheries science. The rural aquaculture 

is mostly based on the pond system. The people in rural areas mainly depend on aquaculture not only for 

food but also for livelihood. But these are unmanaged types of fishponds and deprived of any technological 

touches.  Evidence of fishery in Indus valley and the adjoining areas of Sind, Punjab and Balochistan have 

been found. In India aquaculture is a rapidly growing fishery with an annual growth rate of over 7 percent. 

Freshwater aquaculture contributes over 95 percent of the annual aquaculture production of 5.77 million 

ton. To improve the production and the livelihood, establishment of managed ponds and use of modern 

technology plays an important role to increase productivity. This review paper focuses on the different 

freshwater resources of India and their role in production of fish fauna.  
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Introduction: 

Fishing in India is a major industry employing about 14.5 million people. India is one of the 12-mega 

biodiversity countries having two biodiversity hotspots, namely the Western Ghats and the Eastern 

Himalayas that are included amongst the top eight most important hotspots in the world. It also has rich 

freshwater (rivers, irrigation canals, tanks, lakes, reservoirs) and fish diversity (Sabuj Kumar, 2016). India 

ranks second in aquaculture and third in fisheries production. The Indian River system comprises 14 major 

rivers (catchment area <20000 km2) and 44 medium rivers (catchment area <2000 - 20000 km2) and 

innumerable small rivers and streams. All the river systems of the country, having a combined length of 

29000 km, provide one of the richest fish genetic resources in the world (Subhendu, 2018). Fisheries 

contribute to 1.07 percent of the total GDP of India. According to the National Fisheries Development 

Board the Fisheries Industry generates an export earnings of Rs. 334.41 billion (Financial Express, 
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2020).  Freshwater consists of 55 percent of total fish production. The man-made lakes hold tremendous 

potential for inland fisheries development in India and have long been recognized (Sugunan, 1995). 

Technology of induced carp breeding and polyculture of the three Indian major carps as well as composite 

carp culture with the addition of three exotic carps in ponds and tanks culture brought about a perceptible 

upward shift in freshwater aquaculture production (Jayasankar,2018). As fisheries help in augmenting 

food supply, generating employment, raising nutritional level, and earning foreign exchange. Fish forms 

an important part of the diet of many people living in the coastal areas of Kerala, West Bengal, Orissa, 

Andhra Pradesh, Tamil Nadu, Goa, and Maharashtra (Sinha, 2018).  

Discussions: 

Fish constitutes almost half of the total number of vertebrates in the world. They live in almost all 

conceivable aquatic habitats, 21,723 living species of fish have been recorded (Jayaram, 1999). India is 

one of the mega biodiversity countries in the world and occupies the ninth position in terms of freshwater 

mega biodiversity (Mittermeier & Mittermeier, 1997). In India, there are 2500 species of fishes of which 

930 live in freshwater and 1570 are marine (Kar, 2003).  The freshwater fishery is carried on in rivers, 

canals, reservoirs, tanks, ponds, lakes, etc. studies have been shown that about 60 percent of the country’s 

total fish production comes from inland fisheries. Freshwater fishery can be divided into two categories. 

Pond fisheries suitable for quick growing non-predacious fishes (e.g., catla, rohita, mringal, mullets, carp 

etc.). Whereas the riverine fisheries produce about one-third of the total fish production. Such fishing is 

very active during winter when floods usually subside (e.g., catla, mringal, hilsa etc.). The Indian states 

like W. Bengal, Bihar and Assam are important for riverine fishery. The production of inland fish 

increases, and our country is in second position in fish production. Even with the vast increase in 

production over the years. The projected domestic requirement of the country by 2020 AD is estimated at 

12 million tonnes, more than ¾ of which must come from the inland sector.  

History of Indian fisheries 

Evidence of fishing in Indus Valley and adjoining areas of Sindh, Punjab and Baluchistan have been 

carefully studied, where remains of fish, hooks and nets were found. The references of fish and fishing 

equipment are found in old books of Hindus. It is said that fish is considered the first incarnation of Vishnu, 

a Hindu God, as Matasayavtar (Satish Agarwal, 2021). In India fish used to remain the main profession 

of early man and part of their culture and custom. India is home to more than 10 percent of the global fish 

diversity. According to FAO, aquaculture in India has evolved as a viable commercial farming practice 

from the level of traditional backyard activity over the last three decades with considerable diversification 

in terms of species and systems. The carp-based freshwater aquaculture, mainly constituted by the Indian 

major carps, such as cattle, rohu and mrigal, has been contributing over 90 percent of the aquaculture 

production satisfying the domestic need. Induced breeding of carps and catfishes, use of hatcheries for 

mass-scale spawning, seed production and carp polyculture are some of the epoch-making technologies 

actually guided by the freshwater aquaculture development. The Indian Fisheries Act of 1857 defined the 

powers and responsibilities of the erstwhile presidencies and princely states. The Fishery Survey of India 

was established in August 1946 and functions at marine fishing stations, fish stock assessment, collection 



www.ijcspub.org                                 © 2022 IJCSPUB | Volume 12, Issue 1 February 2022 | ISSN: 2250-1770 

IJCSP22A1084 International Journal of Current Science (IJCSPUB) www.ijcspub.org 711 
 

of voluminous amounts of data on the inland and marine fisheries with information of stock size, resource 

composition, seasonality, and biology.  

Freshwater fish diversity 

Our country is endowed with vast and varied resources possessing river ecological heritage and rich 

biodiversity. In India freshwater fishery sites are varied like 45000 km. of rivers, 1,26,334 Km. of canals, 

ponds, and tanks 2.36 million hectares and 2.05 million hectares of reservoirs (Ayappan & Birdar, 2004). 

Out of the 2546 species so far listed 73 (3.32%) belong to the cold freshwater regime. About 21730 species 

of fishes have been recorded in the world; of which, about 11.7 percent were found in Indian waters. India 

accounts for 5.75 percent global freshwater fish diversity. It includes 192 endemic species and 327 species 

listed as International Journal of Life Sciences threatened in India by the IUCN (Lakra et al., 2010). 

Mainly, the Indian fish fauna is divided into two classes Chondrichthyes (Cartilage fishes) and 

Osteichthyes (Bony fishes). Studies have shown that the Northeastern region of India has rich diversity 

among freshwater fish. The country has rich freshwater genetic resources constituting 756 species which 

have been recorded in the NBFGR (INDFISH, 2009). Umesh et al., (2012) reported 422 fish species from 

Northeast region of India, belonging to 133 genera and 38 families, such as food fish, ornamental fish. 

Whereas Sarkar et al., (2012) documented 143 freshwater fish species in the all stretches of river ganga 

which is higher than was reported earlier. The creation of a chain of man-made lakes, reservoirs, dotting 

the Indian landscape from Kashmir to Kanyakumari and Bengal to Gujrat. These man-made attempts hold 

tremendous potential for inland fisheries development in India and has long been recognized (Datta, 

2011). 

Riverine fisheries  

Rivers are linear systems, which show a gradient of characters along their length. The longitudinal profile 

of a river is concave with a steep upper portion near the source, giving way to reaches of progressively 

less gradient as the mouth is approached (Vikaspedia). The riverine fisheries are a part of Inland fisheries 

where the fishes are captured directly from the different river systems with the help of crafts and gears. In 

India, there are 14 major rivers (Ganga, Brahmaputra, Cauvery, Indus, Krishna, Mahananda, Narmada, 

Sabarmati, Tapti, Godavari etc.) covering 83 percent of the drainage basin and account for 85 percent of 

the surface flow. From these rivers Brahmaputra, Ganga, Indus, and Godavari basin cover more than 50 

percent of the country’s surface flow (Das & Saha, 2007). The diverse river system in India harbours one 

of the richest fish genetic resources in the world. The genetic system alone harbours around 265 species 

of fish. In India, rivers play a major role in the livelihood of the peoples. The riverine system is categorized 

into four groups namely – a) Major Rivers b) Medium Rivers c) Minor Rivers and d) Desert Rivers. Most 

of the rivers pour their water in the Bay of Bengal and some of them pour in the western parts of India 

Arabian Sea. 
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Table. 1 Indian river based on their length and basin area 
Sr. No. River Total length (km) Distribution over states Length (km) 

 
1. 

 
Ganga 

 
2525 

a) Uttar Pradesh 1450 
b) Bihar 445 
c) West Bengal  520 
d) Boundary of UP & Bihar 110 

 
2. 

 
Yamuna 

 
1376 

a) Haryana 350 
b) Uttar Pradesh -- 
c) Uttarakhand 200 
d) Delhi  375 

3. Brahmaputra 916 a) Arunachal Pradesh 218 
b) Assam 698 

 
4. 

 
Krishna 

 
1401 

a) Maharashtra  640 
b) Andera Pradesh 386 
c) Karnataka 375 

 
5.  

 
Narmada 

 
1312 

a) Madhya Pradesh 1079 
b) Gujrat  159 
c) Boundary of M.P. & Guj. 39 
d) Boundary of Maha & Guj. 35 

6. Mahanandi 851 a) Madhya Pradesh 357 
b) Odisha  494 

 
7. 

 
Tapti 

 
724 

a) Madhya Pradesh  228 
b) Maharashtra 228 
c) Gujrat  224 
d) Boundary of MP & Maha 54 

8. Godavari  1465 a) Maharashtra 694 
b) Andera Pradesh 771 

 
9. 

 
Mahi  

 
583 

a) Madhya Pradesh  167 
b) Rajasthan 174 
c) Gujarat  242 

10. Indus 1114 Jammu & Kashmir 1114 
Source: Vikaspedia 

 

Ganga river system 

The ganga is a trans-boundary river of Asia which flows through India and Bangladesh. The 2525 km 

river rises in the western Himalayas, Uttarakhand and flows south and east through the Gangetic plain of 

North India. The river is home to approximately 140 species of fish. The river Ganga supports biological 

growth with rich flora and fauna represented by producers (periphyton & phytoplankton), consumers 

(zoobenthos & zooplankton), fishes and higher aquatic vertebrates. The fish population of the river Ganga 

includes the Indian Major Carps, other Carps, Mullets, Clupeides, Feather backs, large/small Catfishes, 

and miscellaneous fishes (IIT, 2012). The river Ganga supports many indigenous and exotic species of 

fishes, recorded 268 fish species (Hamilton, 1822). The overall species pool of the Gangetic fish 

assemblage is estimated around 300 fish species (53+ families, 150+ genera; 250 species). The floodplain 

fisheries are dominated by major and minor carps and many other families (SANDRP, 2014). 

Yamuna river system 

In India Yamuna is the second-largest tributary river of the Ganga and longest tributary. Originating from 

the Yamunotri Glacier at a height of 6387 meters and travels a total length of 1376 kms. Joshi et al., (2016) 

recorded 112 fish species belonging to 10 orders, 29 families and 73 genera from Yamuna River basin 

and noted that major carp fishery declined due to introduction of exotic carps. The river Yamuna is a 

critical example of habitat alterations due to massive anthropogenic activities.  

Brahmaputra river system  

The Brahmaputra River is a trans-boundary river which flows through Tibet, India, and Bangladesh. It 

originates in the Manasarovar Lake region, near Mount Kailash, located on the northern side of the 

Himalayas. About 3848 km long, the Brahmaputra River is important for capture, fishery and irrigation 
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and transportation. Goswami & Zade (2015) recorded 81 species of fishes during their research. 

Raushon et al., (2017) reported a total of 55 species in the old Brahmaputra River, Bangladesh and noted 

that fish population has been declining very fast over the last decades, due to change in water current, 

depth of water, overfishing, temperature etc.  

Krishna river system 

The Krishna River originates in the Western Ghats near Mahabaleshwar, Maharashtra and runs towards 

Karnataka, Telangana state, finally empties into the Bay of Bengal. The river is 1400 km in length. 

Mogalekar et al., (2016) recorded 168 fish species from Krishna River, Karnataka. Kokate et al., (2017) 

found 25 fin fish species belonging to 11 families and 21 genera of Indian major carps in Sangli region of 

Krishna River, Maharashtra. 

Narmada river system 

The Narmada River is the fifth longest river in India, the largest west-flowing river and largest flowing 

river of the state of Madhya Pradesh. This river flows through Madhya Pradesh, Maharashtra, and Gujarat 

states of India. Narmada River rises from Amarkantak Plateau in Anuppur, Madhya Pradesh having a 

length of 1312 km before draining through the Gulf of Arabian Sea. Pathak & Lavuday (2021) recorded 

a total of 176 fish species with 13 orders, 46 families, and 107 genera from the Narmada River, Madhya 

Pradesh. Whereas Bhakta et al., (2020) noted a total of 196 fish species under 14 orders, 51 families and 

126 genera in the Narmada River and its tributaries in central and western India. Whereas Faisal et 

al., (2019) observed 52 species belonging to 10 orders containing 16 families at river Narmada in Madhya 

Pradesh.  

Tapti rivers system 

The Tapti River or Tapi is a river in central India having a length of 724 km. Vachira (2004) found 49 fish 

species with 37 genera belonging to 20 families from Tapi River basin floodplain, small tributaries and 

mainstream of the river in the middle and lower reaches. Whereas Khade et al., (2014) conducted study 

on Ichthyofaunal diversity of wani river, tributary of Tapi River (M.S.) and found 21 species of freshwater 

fishes and 22 taxa, 8 families and 5 orders, noted changes in ichthyofaunal diversity according to changes 

in the ecosystem.  

Godavari river system 

The Godavari is India’s second longest river after the Ganga and third largest in India, drains about 10 

percent of India’s total geographical area. It originates in Trimbakeshwar, Nashik (M.S.). It flows east for 

1465 km, draining the states Maharashtra, Telangana, Andhra Pradesh, Chhattisgarh, and Odisha and 

empties into the Bay of Bengal. Heda (2009) recorded 47 fish species from northeastern Godavari basin. 

Whereas Khedkar et al., (2014) surveyed fish fauna included 114 species that were classified into 12 

orders in the Godavari River basin.  

Reservoir fisheries 

Reservoirs are man-made lakes created by impounding river water for the purpose of irrigation, hydel 

power generation, flood control and industrial water needs. In India many river valley projects have been 

commissioned and these water sheets, due to high biogenic production potential, constitute one of the 
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most important resources for inland fisheries development in the country (Sakhare, 2015). The man-made 

lakes and reservoir hold tremendous potential for inland fisheries development in India has long been 

recognized. The reservoirs offer ample scope for fish yield optimization through adoption of suitable 

management norms (Datta, 2011). Erection of a dam across the river for creating a reservoir, which is now 

considered to be the boon to fish production was altogether opposed long back by fishery biologists like 

Sir Francis Day and Dr. S.L. Hora. 

Table no. 2 Distribution of different Resources of India 

 Small Medium Large Total 
Number 19.134 180 56 19,370 

Area (ha) 1.485,557 527.541 1,140,268 3,153,366 
Source: Sugunan 1995, Reservoir Fisheries of India (FAO Fish. Tech. No. 345, FAO, Rome) 

 

 

 

 

Table no. 3 Fish Yield from Reservoirs of India 

States Small Medium Large Pooled 
Tamil Nadu 48.50 13.74 12.66 22.63 
Uttar Pradesh 14.60 7.17 1.07 4.68 

Andhra Pradesh 188.00 22.00 16.80 36.48 
Maharashtra 21.09 11.83 9.28 10.21 
Rajasthan 46.43 24.47 5.30 24.89 

Kerala 53.50 4.80 -- 23.37 
Bihar 3.91 1.90 0.11 0.05 

Madhya Pradesh 47.26 12.02 14.53 13.68 
Himachal Pradesh -- -- 35,55 35.55 
Orissa 25.85 12.76 7.62 9.72 

Average 49.50 12.30 11.43 20.13 
Source: Sugunan V.V. (1995) Reservoir fisheries in India, Fisheries Technical Paper. No.345 Rome, FAO: 423p 

 

Table no. 4 Presently yield & potential of production from different categories of reservoir of India 
Category Total available 

area (ha) 
Present Potential 

Average 
Production 

(kg/ha) 

Fish Production 
(tonnes) 

Average 
Production 

(kg/ha) 

Fish Production 
(tonnes) 

Small  1.485.557 49.90 74.129 100.00 148.556 
Medium 525.541 12.30 6,488 75.00 39,565 
Large 1,140,268 11.43 13,033 50.00 57,013 

Total 3,153,366 29.70 93,650 77.70 245,134 
Source: CIFRI (ICAR), Barrackpore 

 

Present status of aquaculture in India 

In India, aquaculture is a rapidly growing sector with an annual growth rate of over 7 percent. The 

freshwater aquaculture contributes over 95 percent of the total annual aquaculture production. Studies 

show that fish production in India is almost entirely from the capture of fisheries, despite the country 

having huge potential for sea farming. Today, aquaculture includes not only the culture of fishes but also 

several plants and animals that are cultivated in water. Aquaculture is conducted in all the three types of 

aquatic environments i.e., freshwater, brackish water, and sea water. Over the last four decades, the 

contribution of inland fish production to total fish production in India, aquaculture was about 36 percent 

in the 1980’s and now it has increased up to 65 percent in 2014-15 contributing more than half of total 

fish production (Sundaray et al., 2017). The Inland fish production of India was 8.76 MMT during 2017-

18 (MFDC).  
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Table no. 5 Last Five-Year Inland Fish Production, India 

Last Five-Year Inland 
Fish Production, India 

(In Lakh Tonnes) 

2015-16 2016-17 2017-18 2018-19 2019-20 

71.62 78.06 89.48 97.2 104.37 
Source: Department of Fisheries, States Government / UTs Administration 

 

 
 
Fig. 1. Trend of Export of Fish and Fish Products in Quantity (Lakh Tonnes) 
 

 
(Source: Handbook on Fisheries Statistics: 2020) 

High growth and high instability in production of inland fish during the decade needs special attention of 

the policy makers and researchers (Hemant Sharma, 2017). According to Ganeswar (2021), India ranks 

third among the fish and shrimp producing countries in the world. The fish production is 137.58 lakh tones 

which accounts to 7.73 percent of global share in fish production. In our country the major share in 

aquaculture is from Andhra Pradesh. The states like West Bengal, Odisha, Gujrat, and Tamil Nadu are 

now competing with Andhra Pradesh in Aquaculture production.  

Role of fisheries departments in promoting fisheries research 

In India, it was Sir Frederick Nicholson who established the concept of Department of Fisheries, in the 

erstwhile Madras Presidency, and a fish preserving unit for improving the keeping quality of fish. He also 

recommended the establishment of fisheries research centres (Silas, 2003). The department of fisheries 

play an important role in the economy of India. It helps in augmenting food supply, generating 

employment, rising nutritional level, and earning foreign exchange. Fishery sector occupies an important 

place in the socio-economic development of the country. Fish production in the country has been showing 

an increasing trend and has reached a record of 6.4 million tonnes (Ayyappan & Arvind, 2021). Fisheries 

management in India, categorized into management of fisheries in the EEZ and in the territorial waters. 

According to the Constitution of India, the Central government has jurisdiction over the fisheries in the 

EEZ, while the State (Provisional) governments have jurisdiction over fisheries in the territorial waters 

(ICSF). Fisheries department has undertaken development and planning of through the Five-Year Plans 

formulated by the government since 1951. The focus was on the ‘development’ of the sector, and on 

increasing production, conservation, and management.  

Conclusion: 

In the developing world, the fisheries sector provides the basis for the livelihoods and nutrition source for 

millions of people, and it constitutes a significant source of foreign exchange for developing countries. Its 

considerable contributions to development through different cultural systems such as aquaculture. Studies 

have shown that capture fisheries are currently being fished at capacity, and that further increases in 

production will have to come from expansion of aquaculture. India has a rich source of natural resources 

in the form of rivers, reservoirs, lakes, canals etc.  Therefore, an important role of the Indian government 

to play, both managing capture fisheries and focusing on the development of aquaculture. As the Indian 
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fisheries department contributing their best efforts in providing advanced techniques in aquaculture 

production. In India more than six million fisheries and fish farmers depend on aquaculture and fisheries 

for their livelihood. This sector has also been one of the major contributors to foreign exchange earnings 

through exports. The freshwater farming has grown rapidly since from 2000 with the states like Andhra 

Pradesh and Kerala, West Bengal contributing to approximately 60 percent aquaculture production. Now 

it’s time for other states to contribute to aquaculture and urgent attention to create awareness among local 

communities of the importance of our rivers, reservoirs, lakes and its fish fauna diversity for their 

conservation. 
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