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Biodiversity mainstreaming is the process of embedding biodiversity considerati ons into policies, strategies and 
practi ces of key public and private actors that impact or rely on biodiversity so that biodiversity is conserved 
and sustainably used, both locally and globally. The concept of mainstreaming was included in Arti cle 6(b) 
of the Conventi on on Biological Diversity (CBD) which calls on the parti es to “integrate the conservati on and 
sustainable use of biological diversity into relevant sectoral or cross sectoral plans, programs and policies”. The 
Goal A of the Strategic Plan for Biodiversity 2011-2020 of CBD addresses the underlying causes of biodiversity 
loss and emphasises on mainstreaming biodiversity across government and society.

India’s rich aquati c geneti c resources comprise 9,456 species, which is approximately 9.7 percent of the total 
number of animal species (97,708 species). The inland fi sh diversity comprises 113 brackish water, 936 fresh 
water and 462 exoti c fi shes. The inland fi sheries contribute signifi cantly to the overall fi sh producti on in the 
country. There has been a shift  from capture fi sheries to aquaculture in the last two and a half decades. India is 
the second largest producer of inland fi shes and the second largest aquaculture nati on in the world. The total 
fi sh producti on in India has increased from 5.66 MMT in 2000-01 to 11.41 MMT (7.77 MMT from inland and 
3.64 MMT from marine) in 2016-17. The transformati on of inland fi sheries from traditi onal capture fi sheries to 
commercial scale aquaculture has led to an increase in fi sh producti on. Some of the major concerns related to 
the inland sector includes river water polluti on, agriculture runoff , water abstracti on, diminishing environmental 
fl ow, sedimentati on, spread of invasive alien species, destructi ve fi shing practi ces, illegal trade of ornamental 
fi shes, etc.

All the States/Union Territories are expected to play an important role in addressing the above menti oned 
concerns and initi ate acti on for eff ecti ve implementati on of the Biological Diversity Act, 2002. Further, the 
States/UTs must take necessary acti on for identi fying the unique and ecologically fragile ecosystems and 
designate them as fi sh sanctuaries or Biodiversity Heritage Sites. The Central Government, in consultati on with 
the State Governments, should noti fy the aquati c species in the verge of exti ncti on/threatened and to take 
appropriate steps to rehabilitate those species. Also most importantly the collecti on of fi sh or shrimp seeds 
from the wild must be stopped through appropriate legal or regulatory means.

I congratulate Dr. V.V. Sugunan, Former Assistant Director General, Indian Council for Agricultural Research, 
New Delhi and Dr. C. Thomson Jacob, Consultant (Biodiversity Policy), Centre for Biodiversity Policy and Law, 
Nati onal Biodiversity Authority for bringing this important publicati on. I hope this document will facilitate bett er 
understanding of the concept of biodiversity mainstreaming and help India in achieving its nati onal targets and 
ulti mately help in conserving the precious Inland aquati c resources.
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Dr.	Satyendra	Datt	 	Tripathi
Former Director, Central Insti tute of Fisheries Educati on
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The inland water resources, namely lakes, rivers, canals, reservoirs, ponds, streams, springs, 
cave waters, fl oodplain wetlands, estuaries, coastal lagoons, mangrove creeks, marshes,  
backwaters  and  swamps  are  habitats  for  fi shes,  amphibians,  water  birds, semi-aquati c 
animals and plants and support highly endemic and endangered taxa1. These dynamic 
ecosystems support various ecosystem services, such as climate regulati on, fl ood miti gati on, 
nutrient recycling, water purifi cati on and waste treatment. They also provide food, nutriti on 
and livelihood for millions of people around the globe.

In India, the fi sh catch from inland water bodies are declining due to habitat degradati on and 
loss of biodiversity. Hence, aquaculture has become an alternati ve source of income to meet 
the global demand of fi sh producti on. Aquaculture produces more than fi ve million metric 
tonnes (MMTs) of fi shes and shrimps annually, making India the second largest fi sh producer 
in the world2. The deteriorati ng habitats in the aquati c ecosystems and unregulated growth 
of aquaculture industries pose a threat to the country’s rich biodiversity. There is an urgent 
need to bring focus on biodiversity related concerns into the inland fi sheries and aquaculture 
sectors and to develop a road map and acti on plan towards mainstreaming biodiversity into 
the nati onal policy. This document describes the eff orts made by the Centre for Biodiversity 
Policy and Law (CEBPOL).

1.1 India’s aquatic genetic resources

India’s rich aquati c geneti c resources comprise 9,456 species, which is approximately 
9.7 percent of the total number (97,708) of animal species. The freshwater invertebrates 
include Phylum Arthropoda (5,923 species), Nematoda (422 species), Roti fera (419  

1. Conventi on on Biological Diversity, 2017 (Web source: www.cbd.int).

2. Ayyappan et al., 2011 (Ed, Ayyappan, S, Moza, U, Gopalakrishnan. A, Meenakumari, B, Jena, J. K. and Pandey, A.K.), 2011. Handbook 
of Fisheries and Aquaculture, Indian Council of Agricultural Research (ICAR), New Delhi, July 2011, PP 1116.

1. INTRODUCTION
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species),  Mollusca  (217 species), Annelida (167 species) and Platyhelminthes (163 species). 
The Phylum Chordata comprises fi shes (1,047 species), amphibians (275 species), aves
(243 species), repti les (46 species) and mammals (6 species)3. The inland fi sh diversity 
comprises 113 brackish water, 936 freshwater and 462 exoti c fi nfi shes.

The Gangeti c river system harbours around 265 species of fi sh; river Brahmaputra has
126 species and the peninsular rivers have more than 76 fi sh species4. The inland waters also 
support some of the charismati c species such as Gharial and Irrawaddy dolphin. The warm 
water fi sh species found in the Indian waters include:

•  Major and minor carps namely, Labeo rohita, L. calbasu, L. bata, L. fi mbriatus, Gibelion 
catla, Cirrhinus mrigala, C. cirrhosa and C. reba;

•  Catf ishes, such as Clarias magur, Heteropneustes fossilis, Sperata aor, S. seenghala, 
Wallago att u, Pangasius pangasius, Silonia silondia, Bagarius bagarius and Rita rita;

•  Murrels such as Channa striata, C.marulius, C.punctatus;

•  Other important species are Anabas testudineus, Chitala chitala, Notopterus notopterus, 
Labeo gonius and L. dycheilus.

The west fl owing rivers are rich in fi sh diversity and harbour several endemic species5.

1.2 Inland fi sheries and aquaculture - global scenario

Inland fi sheries and aquaculture provide the most important sources of nutriti ous food 
accessible to the poor across the world and food from these sources have high-quality 
proteins (with all essenti al amino acids), essenti al fats (for example, long chain omega-3 fatt y 
acids), vitamins (D, A and B) and minerals (calcium, iodine, zinc, iron and selenium). The global 
capture fi shery producti on in 2016 was 90.9 MMT, of which 79.3 MMT came from marine 
waters and 11.6 MMT from inland waters. Aquaculture fi sh producti on is growing faster than 
other major food producti on sectors. The global aquaculture producti on in 2016 increased to 

3. Kailash Chandra, Gopi, K.C., Rao, D.V., Valarmathi, K. and Alfred, J.R.B. 2017. Current status of freshwater faunal diversity in India: 
1-624pp. Zoological Survey of India, Kolkata.

4. Das, M.K., Samanta, S. and Saha, P.K. 2007. Riverine health and impact on fi sheries in India. Policy paper No.1, Central Inland Fisheries 
Research Insti tute (CIFRI), Barrackpore, Kolkata.

5. Kuldeep K. Lal and J.K. Jena, Nati onal Bureau of Fish Geneti c Resources: A center for aquati c geneti c resource management research 
in India. IAC Souvenir, 1st Internati onal Agrobiodiversity Congress, Science, Nov.6-9, 2016, New Delhi, xxvii+142.
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80.0 MMT of food fi sh, 30.1 MMT of aquati c plants and 37,900 MMT of non-food products. 
The farmed food fi sh producti on included 54.1 MMT of fi nfi sh, 17.1 MMT of molluscs, 7.9 
MMT of crustaceans and 9.4 MMT of other aquati c animals. China is a major producer of 
farmed food fi sh and other major producers are India, Indonesia, Vietnam, Bangladesh, Egypt 
and Norway6.

1.3 Indian scenario

The inland fi sheries contribute signifi cantly to the overall fi sh producti on in the country. There 
has been a shift  from capture fi sheries to aquaculture in the last two and a half decades. India 
is the second largest producer of inland fi shes and the second largest aquaculture nati on in 
the world. The total fi sh producti on of India touched 12.61 million tonnes in 2017-18 with 
a contributi on of 8.92 million tonnes (about 71%) from inland sector. This sunrise sector 
contributes about 1% to Nati onal Gross Value Added (GVA) and 5.43% to Agricultural GVA 
(2015-16) while engaging over 14.5 million people at the primary level and almost twice the 
number along the value chain. During 2017-18 the export of fi sheries products reached over 
1.37 million tones valued at INR 451070 million (US$ 7.08 billion)7. The transformati on of 
inland fi sheries from traditi onal capture fi sheries to commercial scale aquaculture has led to 
an increase in fi sh producti on (Figure 1).

6. FAO, 2018. The State of World Fisheries and Aquaculture 2018 - Meeti ng the sustainable development goals. Rome. Licence: CC BY-
NC-SA 3.0 IGO.

7 Draft  Nati onal, Inland Fisheries and Aquaculture Policy (NIFAP), F.No13001/12016-FY, Published by the Department of Fisheries, 
Ministry of Agriculture & Farmers Welfare (MoAFW), Government of India (GoI).

Figure 1: Fish producti on trend in India
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In India, the fi sheries sector contributed around 0.92 percent to the Gross Value Added 
(GVA) and 5.23 percent to the agriculture GVA during 2015-16. The historical scenario of the 
Indian fi sheries reveals a paradigm shift  from marine dominated fi sheries to inland fi sheries. 
The latt er has emerged as a major contributor to the overall fi sh producti on with a share of 
68.1 percent of the total fi sh producti on (Figure 2)8.

Figure 2: Marine and inland fi sh producti on during 1990-91 and 2016-17

8. Annual Report 2017-18. Published by the Department of Animal Husbandry, Dairying and Fisheries (DAHDF), Ministry of Agriculture 
& Farmers Welfare (MoAFW), Government of India (GoI).
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9. Scheme on Development of Inland Fisheries and Aquaculture - An Analysis. Standing committ ee on Agriculture, 2017-18, Fift y Third 
Report. Published by the DAHDF, MoAFW, GoI.

In the Inland fi sheries, there is a shift  from capture fi sheries to aquaculture in the last two and 
half decades. The freshwater aquaculture producti on share has increased from 34 percent 
in the mid-1980s to around 80 percent in recent years. So far, around 0.895 million hectares 
(M.ha) of water area has been brought under fi sh farming, covering 1.1 million benefi ciaries. 
The annual yield is around 3.0 tonnes/hectare. India has vast and varied inland resources 
that comprise of 191,024 kms of rivers and canals, 1.2 M.ha of fl oodplain lakes, 2.36 M.ha 
of ponds and tanks and 3.54 M.ha of reservoirs (Table 1). Although, inland fi sheries have 
grown, the rate of growth in terms of its potenti al is not yet achieved. The average fi sh 
producti on potenti al was esti mated at 250 kilograms (kg)/hectare (ha) in reservoirs and about 
350 kg/ha for wetlands9. While reservoirs and freshwater aquaculture can be considered 
as the two main pillars of growth, another major acti vity in aquaculture sector called the 
cage/pen culture in open waters, has shown signifi cant growth in recent years. It off ers vast 
potenti al for inland aquaculture in the country. The producti on potenti al from sustainable 
cage culture producti on is about 50 kg/cubic metre (m3).

2. INDIA’S INLAND OPEN
 WATER RESOURCES

S. No Resource type Resource size Fish producti on system

1 Rivers and canals (Kms)* 191,024 Capture

2 Reservoirs (M.ha)* 3.54 Culture-based fi sheries/Stock enhancement/ 
Cage culture

3 Ponds and tanks (M.ha)* 2.36 Aquaculture

4 Brackish water area(M.ha)* 1.24 Aquaculture

5 Floodplains and lakes (M.ha)** 1.2 Culture-based fi sheries and pen culture

6 Wetland (Inland and coastal) (M.ha) 15.26 Capture and aquaculture

7 Beels (M.ha) ** 1.3 Culture-based fi sheries/ Aquaculture
Source: * Department of Animal Husbandry, Dairying and Fisheries (DAHDF) Annual Report, 2017-18.

               **Draft  Nati onal Inland Fisheries and Aquaculture Policy (NIFAP), 2019.

Table 1: Inland fi shery resources in India and their uti lisati on modes
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2.1 Rivers

India’s river systems comprise 14 major, 44 medium and 153 small rivers with a combined 
length of 0.19 million kms. This includes 25 basins and 101 sub basins. They harbour one of 
the richest biodiversity in the world and support millions of riparian populati on. Only 4 of 
the 14 major rivers are completely perennial; rest of them dry-up in summer. Majority of the 
rivers have been obstructed by a cascade of dams and barrages10. The fi sh producti on in the 
riverine system has declined due to impaired fl ows, habitat alterati ons, over exploitati on, and 
industrial and sewage polluti on. For example, in river Ganga, only 198.3 kg/ha/year of fi sh 
resources are harvested, thus, meeti ng only 15.2 percent of its producti on potenti al11. The 
riverine scenario is a complex mix of arti sanal, subsistence and  traditi onal  fi sheries  with  
highly  dispersed  and  unorganised  marketi ng  system. A database on fi sh producti on trends 
of rivers is elusive. The Indian Council for Agricultural Research (ICAR) - Central Inland Fisheries 
Research Insti tute (CIFRI) has reported that, in some stretches of rivers Ganga, Brahmaputra, 
Narmada, Tapti , Godavari and Krishna, the fi sh yield varies from 0.64 to 1.64 tonnes per km, 
with an average of 1 tonne per km.

2.2 Estuaries, coastal lagoons and backwaters

Brackish water estuaries have the peculiarity of fl uctuati ng salinity due to ti dal eff ects, which 
holds large potenti al for both fi sh and shellfi sh producti on. Estuaries provide nursery and 
breeding grounds for commercially or ecologically important species, such as fi shes, shrimps, 
oysters, mussels, lobsters, prawns, crabs, dolphins and crocodiles. Many types of fi nfi shes, 
shellfi shes, crustaceans and marine animals rely on estuaries for breeding. The important 
brackish water fi sh species found in the estuaries are mullets, milkfi sh, pearl spots and 
sea bass. Among the crustaceans, Penaeus monodon, Fenneropenaeus indicus  and crab 
Scylla serrata are commercially exploited. India has 53 estuaries spread along its coastline, 
which support stocks of hilsa, mullets, prawns, crabs, and so on. The major estuaries are 
Hooghly, Mahanadi, Godavari, Krishna, Cauvery, Narmada and Tapti , covering a total area of 
0.3 M.ha. besides the coastal lagoons, Chilika, Pulicat and backwaters of Kerala. Estuaries 

10 . Vision 2050, 2015, Published by ICAR-CIFRI, Barrackpore, Kolkata.

11. Das, M.K., Sharma, A.P., and Samanta, S. 2014. Health of Inland Aquati c Resources and its Impact on Fisheries Policy Paper No. 4, ISSN, 
0970-616X, CIFRI, Barrackpore, Kolkata. P.43.
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consist of diverse habitats, such as mangroves, salt marshes, seagrasses and mud fl ats; provide 
essenti al ecosystem services and keep the system healthy12.

2.3 Mangrove ecosystem

The mangrove cover in India is spread over an area of 4,921 square kilometre (km2), accounti ng 
for nearly 3.3 percent of the world’s mangrove vegetati on. Sundarbans in West Bengal 
accounts for almost half of the total area of mangroves in India13  and provides home for many 
threatened umbrella species. Mangroves are biologically sensiti ve ecosystems, which play a 
vital role during the breeding and nursery phases of  many  riverine  and  marine  organisms14. 
Sundarbans  harbours  a  good  number  of rare and globally threatened animals including the 
estuarine crocodile (Crocodylus porosus), fi shing cat (Felis viverrina), common ott er (Lutra 
lutra), water monitor lizard (Varanus    salvator),    Gangeti c    dolphin    (Platanista    gangeti ca),    
snubfi n    dolphin (Orcella brevirostris), river terrapin (Batagur baska), marine turtles like 
Olive Ridley (Lepidochelys olivacea), green sea turtle (Chelonia mydas) and hawksbill turtle 
(Eritmochelys imbricata)15.

2.4 Reservoirs

Reservoirs are man-made impoundments created by erecti ng a dam of any descripti on across 
a river, stream or any other fl owing watercourse to obstruct the surface fl ow. Reservoirs  
consti tute  vast, rich and diverse resources that is grossly underuti lised. In  India, the  average 
fi sh producti on potenti al in the reservoirs is 250 kg/ha16. The country has 3.15 M.ha of 
water-spread area under reservoirs. About 56 large reservoirs contain a total water-spread 
area of 1.14 M.ha; 180 medium reservoirs covering 0.53 M.ha and around 19,000 small 
reservoirs with total area of 1.49 M.ha17. Development of reservoir fi sheries is important 
for biodiversity. The main management interventi on in reservoir fi sheriesis the stocking 

12. ibid.

13. Indian State of Forest Report, 2017. Published by Forest Survey of India, Ministry of Environment, Forest and Climate Change, 
Government of India, ISBN No. 97881929285-6-2.

14. Kathiresan, 2000. Review of studies on Pichavaram mangrove, southeast India. Hydrobiologia 430:184-205.

15. Sundarban Biosphere Reserve (Web Source: htt p://sundarbanbiosphere.org).

16. Scheme on Development of Inland Fisheries and Aquaculture - An Analysis. Standing committ ee on Agriculture, 2017-18, Fift y Third 
Report. Published by the DAHDF, MoAFW, GoI.

17. Sugunan, V. V., 1995. Reservoir fi sheries of India. Food and Agriculture Organisati on (FAO) Technical Paper No.345. FAO Rome, pp.
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Figure 3: Wetland distributi on in India e.g. Type

compliance. Reservoirs are generally managed collecti vely as a common property resource by 
the fi shing communiti es. Oft en low yields and profi tability are att ributed to lack of eff ecti ve 
co-management insti tuti ons that empower and moti vate the members of the communiti es 
to eff ecti vely manage resources. Therefore, a governance arrangement, built on a co-
management platf orm, with acti ve parti cipati on of all stakeholders can lead to improved yield 
from reservoir fi sheries, apart from making the system sustainable and equitable. Cage and 
pen culture is very useful for raising stocking materials in a desired size and number and cost-
effi  cient manner.

2.5 Wetlands

Wetlands are an important source of freshwater and provide ecosystem services. There 
are 19 diff erent types of wetlands in India, ranging from mangroves, lakes, marshes, ponds 
and they cover an esti mated three percentage of India’s land area. Wetlands are rich and 
diverse in biodiversity, and range from the high-alti tude lakes of the Himalayas, fl oodplains 
and marshes of the Gangeti c-Brahmaputra alluvial plains, saline fl ats of green  Indian  desert  
to  the  extensive  estuarine  wetlands  bordering  the  country’s east and west coastline. 
India has 757,060 wetlands covering an area of 15.26 M.ha, roughly equal to 4.63 percent of 
the country’s geographical area. Inland wetlands consti tute 69.23 percent (10.56 M.ha) and 
coastal wetlands cover an area of 27.13 percent (4.4 M.ha) (Figure 3)18.

The average fi sh producti on potenti al in 
the wetlands is about 350 kg/ha. These 
wetlands are treasures of biodiversity and 
they support unicellular algae, bryophytes, 
mosses, ferns and woody angiosperms. 
Some of the faunal species found in the 
wetlands are dolphins, ott ers, swamp 
deer, hog deer, fi shing cats, rhinoceroses, 
elephants, wild buff aloes, and so on19.

18. Nati onal wetland Atlas, 2011. Published by the Space Applicati on Centre (ISRO), Ref. SAC/EPSA/ABHG/NWIA/ ATLAS/34, 2011, 
Ahmedabad, India, 310p.

19. MoEFCC & GIZ, 2014. The Economics of Ecosystems and Biodiversity, TEEB India Initi ati ve: Interim Report - Working 7 Document. 92p.
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Dal Lake (Kashmir), Khajjar Lake (Himachal Pradesh), Nainital Lake (Utt arakhand), Vembanad 
and other lagoons in Kerala and Kodaikanal (Tamil Nadu) are important wetlands that provide 
livelihood support for the local communiti es. For conserving lakes and wetlands, the Ministry 
of Environment, Forest and Climate Change (MoEFCC) is implementi ng the Nati onal Plan for 
Conservati on of Aquati c Ecosystem (NPCA). The scheme aims at holisti c conservati on and 
restorati on of lakes and wetlands for achieving the  desired  water  quality  and  enhancing  
biodiversity  and  ecosystem  through  an integrated multi disciplinary approach. To control 
degradati on and conserve wetlands, the Nati onal Wetland Conservati on Programme (NWCP) 
was initi ated for implementi ng an acti on plan for conservati on and management of identi fi ed 
wetlands. India being a signatory to the Ramsar Conventi on, 26 Ramsar sites have been 
noti fi ed and a regulatory mechanism was set in place through wetlands (conservati on and 
management) Rules20 for managing these wetlands.

20. Annual Report, 2017-18, Published by MoEFCC, GoI

Photography: V.R. Suresh, ICAR-CIFRI.
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2.6 Floodplain wetlands (beels)

There are about 1.3 M.ha of beels and other derelict water bodies in India. The beels 
represent the lenti c component of fl oodplains namely, ox-bow lakes, sloughs, meander scroll 
depressions, residual channels and back swamps. Beels are shallow depressions connected 
to the principal rivers and they receive backfl ow water from rivers or catchment areas during 
fl oods or monsoon rains, respecti vely. Beels form an important fi shery  resource  in  Assam,  
West  Bengal  and  Bihar  where  thousands  of  fi shermen depend on these water bodies 
for their livelihood. The bioti c communiti es of beels, thus adapt themselves to spati al and 
temporal fl uctuati ons leading to a high degree of fl oral and faunal diversity21. The major bioti c 
communiti es in beels that have a bearing on fi sh producti vity are plankton, benthos and 
macrophytes. The beels are considered as biologically sensiti ve habitats as they play a vital 
role in the recruitment of fi sh populati ons in the riverine ecosystems and provide nursery 
grounds for commercially important fi shes. They form an important fi shery resource in the 
northern and north-eastern states of the country22.

21. Scheme on Development of Inland Fisheries and Aquaculture - An Analysis. Standing committ ee on Agriculture, 2017-18, Fift y Third 
Report. Published by the DAHDF, MoAFW, GoI.

22 Dr. Ravi Shankar Piska, Fresh Water Aquaculture, Fisheries Paper 1, Intermediate Vocati onal Course State Insti tute of Vocati onal 
Educati on and Board of Intermediate Educati on (Web source: htt p: www.bieap.gov.in/Pdf/FreshwaterAquaculturep65.pdf).
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In India, the annual fi sheries and aquaculture producti on has increased from 0.75 million 
tonnes in 1950-51 to 9.6 million tonnes in 2013-14 and globally India takes the second 
positi on23. India’s aquaculture involves over 600 freshwater and marine animal species drawn 
from various tropic levels. These species are cultured using wide range of technologies and 
inputs and they are classifi ed as freshwater and coastal (brackish water) aquaculture. Some 
of the important species cultured include major carps and prawns. Besides these, ornamental 
fi sh culture and weed farming are gaining importance as alternati ve livelihood supporti ng 
sectors. In India, the freshwater aquaculture primarily depends on culti vati ng carp species.  
However, despite the rich diversity of fi sh species in the country, Indian aquaculture depends 
only on a few species24.

3.1 Freshwater aquaculture

Major carps form the backbone of freshwater aquaculture in India. The freshwater aquaculture  
producti on systems in India comprise 2.36 M.ha of ponds and tanks25. In eastern India, 
aquaculture is practi ced in ponds and tanks of less than 1 ha. area, whereas in western India 
aquaculture is operated on a larger scale, with watersheds of 1525 ha. In northern India, 
open water aquaculture is practi ced and in southern India, crop irrigati on (ponds) are used 
for aquaculture. India has 877 freshwater fi shery resources. Some of the species used for 
freshwater aquaculture include:

23. FAO. 2014. Nati onal Aquaculture Sector Overview India, p. 1; Handbook on Fisheries Stati sti cs, 2014,  p.5. Published by DAHDF, 
MoAFW, GoI.

24.  Dilip Kumar, 2017. Aquaculture and resilient food system. Published in 29th All India congress of Zoology, Internati onal symposium 
on ‘Culture based fi sheries in Inland Open Waters’ and Satellite Symposium on Fish Immunology’. ICAR- CIFRI, Barrackpore, Kolkata. 
pp: 177.

25. Scheme on Development of Inland Fisheries and Aquaculture - An Analysis. Standing committ ee on Agriculture, 2017-18, Fift y Third 
Report. Published by the DAHDF, MoAFW, GoI.

3. AQUACULTURE
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• Indian major carps (Catla catla), rohu (Labeo rohita) and mirgal (Cirrhinus mirgala) 
(contributes between 70 and 75 % of the total freshwater fi sh producti on);

• Silver carp, grass carp, pearl spot, ti lapia and common carp (contributes from 25 to 30% 
of the producti on);

• In additi on, the giant freshwater prawn (scampi) is produced in freshwater ponds  and  
these species are widely culti vated in West Bengal, Andhra Pradesh, Telangana, Karnataka, 
Kerala, Bihar, Jharkhand, Madhya Pradesh, Chhatti  sgarh, Rajasthan and Utt ar Pradesh.

The present concern with the freshwater aquaculture is species diversifi cati on. India possesses 
several endemic carp species, such as Labeo calbasu, Labeo fi mbriatus, Labeo gonius, Labeo 
dussumieri, Labeo bata, Cirrihinus cirrhosa, Cirrihinus reba, Punti us sarana and Punti us 
jerdoni26  but the country sti ll depends on few species. It is esti mated that only about 40 
percent of the available area of ponds and tanks have been uti lised and an immense scope for 
expansion of area exists under freshwater aquaculture.

3.2 Coastal (brackish water) aquaculture

Brackish water estuaries are another set of water bodies which has huge potenti al for both 
fi sh and shellfi sh culture. Shrimps, oysters, mussels, crabs, lobsters, sea bass, groupers, 
mullets, milk fi sh, cobia, silver pompano, pearl spot, ornamental fi shes and weeds are 
being culti vated in the brackish waters. But in India, brackish water aquaculture sector 
largely depends on farming of Penaeus monodon; Penaeus indicus, Penaeus merguiensis 
and Penaeus semisulcatus. India has 11,90,900 ha of land area that has potenti al for 
brackish water aquaculture, however only 1,75,670 ha (14%) area is used for brackish water 
aquaculture. West Bengal and Gujarat have higher potenti al for brackish water aquaculture 
owing to the high ti dal amplitude. Andhra Pradesh developed almost 57 percent of available 
area for shrimp culture, whereas Maharashtra and Gujarat uti lised only 0.6 to 1.2 percent 
of the available area. Some of the traditi onal brackish water aquaculture practi ces in India 
include Bheries (manmade impoundments in coastal wetlands) in West Bengal and Pokkali 
culti vati on (salt resistant deep-water paddy) in Kerala. In the traditi onal system of culture, 
ti dal water is impounded in the inter-ti dal mudfl ats by raising bunds and the marketable sized 
fi sh and shrimps are harvested during spring. These systems have been sustaining producti on 

26. Nati onal Inland Fisheries and Aquaculture Policy (NIFAP), 2017. Second Draft  as on 1st October. Published by DAHDF, MoAFW, GoI.
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Table 2: Brackish water aquaculture in India

Source: Vision 2050, ICAR-CIBA, 2015.

levels between 500-750 kg/ha/year with shrimps contributi ng 20-25 percent of the total 
producti on27.

A major shift  in policy on shrimp farming took place with the introducti on of an exoti c species 
of shrimp, namely, Litopenaeus vannamei and technologies for breeding and seed producti on 
of Barramundi or Sea bass, (Lates calcarifer), crabs (Scylla serrata and Scylla tranquebarica), 
milkfi sh (Chanos chanos), pearlspot (Etroplus suratensis) and mullets (Mugil spp.).  The Coastal 
Aquaculture Authority (CAA) is regulati ng these acti viti es in saline and brackish water systems 
within 2 km from the High Tide Line for sustainable development of coastal aquaculture sector.

Currently, Central Insti tute of Brackishwater 
Aquaculture (CIBA) is promoti ng the nati ve Shrimp  
in  the  coastal  States  of  Odisha,  West  Bengal,  
Andhra  Pradesh,  Tamil  Nadu, Kerala and Gujarat 
as a monsoon crop and emphasis is given for 
promoti ng the nati ve indigenous species.

State Potenti al brackish water area in ha (% of total area) In % Area developed (ha.) In %

West Bengal 4,04,000 34.01 50,405 12.44

Odisha 31,600 2.65 13, 400 2.65

Andhra Pradesh 1,50,000 12.60 84,951 56.63

Tamil Nadu 56,000 4.70 6,104 10.90

Pondicherry 800 0.07 144 16.00

Kerala 65,000 5.46 14,875 22.88

Karnataka 8,000 0.67 1,945 24.31

Goa 18,500 1.55 340 1.84

Maharashtra 80,000 6.72 1,135 1.42

Gujarat 3,76,000 31.57 2,371 0.63

Total 11,90,900 100 1,75,670 14.97

27. Vision 2050, Central Insti tute of Brackish water Aquaculture, ICAR, Tamil Nadu (www.ciba.res.in).

Photography: Google images.
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4. COLDWATER FISHERIES
 & AQUACULTURE

28. Vass. K.K, 2017. Livelihoods through Coldwater Fisheries and Development Strategies. Published in the Souvenir on Nati onal Seminar 
on Strategies, innovati ons and sustainable management for enhancing Coldwater fi sheries and aquaculture.

29. Singh A. K. and Debajit Sarma (Eds) 2017. Aquati c resources and fi sh diversity of the Himalayas. Narendra Publishing House New Delhi 
345pp. ISBN 978-93-86110-81-7.

30. Singh, A.K., Baruah, D., Sarma, D and Akhtar. M.S, 2017: Abstract book – Nati onal seminar on ‘Strategies innovati ons and sustainable 
management for enhancing Coldwater fi sheries and aquaculture’. ICAR- Directorate of Coldwater Fisheries Research (DCFR), Bhimtal, 
Nainital, Utt arakhand, pp: 1-189.

Coldwater fi shery resources in India are distributed in the form of upland streams, rivers, lakes 
and reservoirs that are located at medium to high alti tudes of the Himalayan corridor, such as 
Jammu and Kashmir, Himachal Pradesh, Utt arakhand, Sikkim, West Bengal and North-Eastern 
States. This region is the hotspot for endemic, indigenous and exoti c coldwater fi sh species 
off ering enormous prospects for developing upland farming practi ces, game and ornamental 
fi sheries28. The Himalayan region has around 8,243 km long streams and rivers, 20,500 ha. 
of natural lakes, 50,000 ha. of reservoirs and 2500 ha. of brackish water lakes. Coldwater 
resources harbour diverse groups of fi shes belonging to 258 species consti tuti ng approximately 
17 percent of the total fi sh fauna of the country. Fish produced in upland aquaculture namely 
rainbow trout, snow tout, common carp, golden mahseer, chocolate mahseer are captured 
from the wild and contributes around 75,000 MMT, which is about 1.5 percent of total inland 
fi sh producti on29. Coldwater 
fi shes are rich in amino acids, 
fatt y acids and minerals and 
they also contains nutrients 
and  bioacti ve  components,  
such  as  long-chain  n-3  
polyunsaturated fatt y acids, 
vitamin D, B12 and A, 
selenium, iodine, iron, zinc, 
choline and taurine30.

Type of water bodies Length/Area (in ha.)
Rivers in Himalayan and Deccan Plateau (km) 10,000
Brackish water lakes (>3000 Mean Sea Level (MSL) 2,390
Freshwater natural lakes (1500-2000 MSL) 18,150
High Mountain Kashmir lakes (>3000 MSL) 400
Valley lakes in Kashmir (140-1600 MSL) 3,000
Shiwalik lakes in Jammu (<600 MSL) 100
Central Himalayas Freshwater lakes in Kumaon 450
Himalayan manmade lakes/reservoirs 43,770
Peninsular uplands natural lakes/ reservoirs 85

Table 3: Indian cold-water resources

Source: K. K. Vass, 2017
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5.1 Pollution

The quality of aquati c resources of the country is deteriorati ng signifi cantly with increasing 
polluti on caused by rapid industrialisati on and indiscriminate discharge of waste water in 
inland water bodies, which cause mass mortality of fi shes and other aquati c organisms. The 
discharge of pollutants degrades the water quality and aff ects the health of aquati c ecosystems. 
About 70-80 percent of the polluti on load in rivers such as Ganga and Yamuna contain organic 
waste, sewage, trash food and human and animal remains which lead to eutrophicati on. The 
remaining 20-30 percent are effluents from industries, carrying chemicals that impact the 
ecosystem integrity and biota31. The industrial effluents include a wide variety of chemical 
toxicants and heavy metals contributi ng substanti ally to the Biological Oxygen Demand (BOD). 
According to the Central Polluti on Control Board (CPCB), the esti mated polluted riverine 
length is around 12,363 kms covering 351 river stretches which includes 650 towns and 35 
citi es. The water quality of the river Ganga is largely aff ected due to industrial effluents and 
untreated sewage which make the river unfi t for bathing. The toxicity level of the Yamuna at 
Mazawali was found highly toxic with 100 percent of mortality of test organisms32.

5.2 Agriculture runo� 

Agricultural runoff  is one of the important causes of environmental degradati on in inland 
water bodies and there is an increase in the producti on of ferti lisers over a period. The actual 
producti on of all the ferti lisers during 2016-17 was 414.41 lakh metric tonnes (LMT) and 
the esti mated producti on of ferti lisers during 2017-18 is 462.20 LMT33. In the food cycle of 

31. Vision, 2015, Published by ICAR-CIFRI.

32. Annual Report 2015-16. Central Polluti on Control Board, MoEFCC, GoI (Web source: www.cpcb.nic.in).

33. Annual Report 2017-18. Published by the Department of Ferti lizers, Ministry of Chemicals and Ferti lizers, GoI.

5. ISSUES
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consumpti on, human health is at risk due to agricultural runoff  and its bio-accumulati on and 
bio-magnifi cati on in the aquati c ecosystem. The adverse impact of the agro-chemicals is further 
accelerated due to reduced environmental fl ows in rivers due to obstructi ons of river courses 
through dams and barrages. These stressed aquati c ecosystems lead to the exti ncti on of aquati c 
resources/endemic species/restricti on of gene fl ow and in turn reduces the geneti c diversity.

5.3 Water abstraction

Riverine fi shes are extremely sensiti ve to change in fl ood regime because of their dependence 
on seasonal fl oods, which inundate the grounds needed for feeding and reproducti on. The 
sizeable fracti ons of the resident fi shes that take shelter in the systems are destroyed when 
water level decreases to minimum. Similarly, many of the mature fi shes coming from the 
lower reaches for breeding to the upstream during monsoon and post-monsoon seasons are 
killed due to water abstracti on or minimum water fl ow in the riverine system34.

5.4 Dams and environmental fl ows

Eff ects of dams, barrages, weirs and other hydraulic structures on riverine ecosystems are 
manifested in three ways namely, reduced discharge, habitat destructi on and obstructi on of 
migratory pathways of fi shes. In the Ganga basin, 33.5 billion m3 of water is presently held 
in storage reservoirs behind the weirs and barrages apart from the 18 major canal networks 
diverti ng the water to irrigate 7 M.ha of agricultural land. Indian major carps are known to 
undertake short breeding migrati ons to the limpid shallow areas during monsoon. Hilsa is a 
classic example of anadromous fi shes aff ected due to obstructi on in their upriver migratory 
path due to barrages and dams. The lucrati ve Hilsa fi shery recorded up to 350 kms of upper 
stretches above the Farakka barrage has collapsed aft er commissioning the barrage in 1972. 
The Buxar landing centre recorded a mean catch of less than 2 tonnes of Hilsa during 1972 to 
1986 (period aft er erecti ng the Farakka barrage in 1972), against a mean catch of 41.3 tonnes 
recorded in the pre-Farakka period (during 1961 to 1967)35. Catadromous migrants like eels, 
freshwater prawns and catf ish (Pangasius pangasius) have also been aff ected by the barrage.

34. Joshi K.D and Lal K.K, 2017. Status of Coldwater Fish Diversity in India and Strategies for Conservati on. Published in the Souvenir on 
Nati onal seminar on ‘Strategies, innovati ons and sustainable management for enhancing 14 Coldwater fi sheries and aquaculture, 
ICAR-DCFR, Bhimtal, Nainital.

35. Sinha, M., De, D. K. & Jha, B. C. 1998.The Ganga-Environment & Fishery. Central Inland Capture Fisheries Research.
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5.5 Sedimentation

Erosion of topsoil in the catchment area is the main man-made factor that leads to increased 
sediment load in rivers. Excessive sediment load in river water reduces transparency, light 
penetrati on and chemical quality of water. Removal of forest cover in the slopes for logging, 
catt le grazing and road making or for human sett lements makes the soil suscepti ble to erosion, 
leading to increased sedimentati on in the river. Heavy siltati on from catchment areas cuts off  
fl oodplain oxbow lakes and deep pools during summer. Major carps are known to retreat 
to these areas during dry season. The silt, cobbles and boulders from the mountain slopes 
fi nd their way to adjoining streams, rivulets, rivers, lakes and reservoirs and deteriorate the 
feeding and breeding grounds of fi shes. The sudden infl ux of the massive silt load in the stream 
or river waters aft er heavy rains causes choking of the gill rakers and eye and causes mass 
mortality in fi shes. Fish mortality also occurs when residue of forest fi re alters the physico-
chemical parameters of the natural waters36.

5.6 Invasive species

The inland rivers and wetlands are invaded by exoti c species, threatening the existence 
of many of the habitats and considerably aff ecti ng the nati ve species. Some of the plant 
invasive species recorded are water hyacinth (Eichhornia crassipes), pink morning glory 
(Ipomea carnea), butt erfl y fern (Salvinia auriculata), parrot’s feather (Myriophyllum 
aquati cum), reed canary grass  (Phalaris   arundinacea) and so on. Over 300 exoti c fi sh 
species have been brought to India for aquaculture, sport fi shing, mosquito control and 
aquarium purposes and some of them have entered into the natural inland water systems 
and in turn caused extensive damage to the nati ve species. These  include Common carp 
(Cyprinus carpio), African catf ish, (Clarias gariepinus), Sucker mouth catf ish (Pterygoplichthys 
spp.), Tilapia (Orecohromis mossambicus), Grass carp (Ctenopharyngodon idella), Silver carp 
(Hypophthalmichthys molitrix) and so on. In the river Ganga, presence of exoti c species such as 
Cyprinus carpio and Oreochromis niloti cus37 are increasing. The occurrence of African catf ish is 

36. Joshi K.D and Lal K.K, 2017. Status of Coldwater Fish Diversity in India and Strategies for Conservati on. Published in the Souvenir on 
Nati onal seminar on ‘Strategies, innovati ons and sustainable management for enhancing Coldwater fi sheries and aquaculture, ICAR-
DCFR, Bhimtal, Nainital.

37. Singh, A.K. and M.S. Akhtar, 2015. Coldwater fi shery resources, fi sh diversity and its sustainable management in India. In: Faunal 
Diversity in India (eds. R. C. Soblti , Kamal Jaiswal and Suman Mishra) Narendra Publishing House, Delhi, India pp 397-412.
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reported in rivers Ganga, Yamuna, Sutlej, Godavari and Periyar and lakes such as Vembanad38. 
In Kerala, the high occurrence of ti lapia species in inland waters has been reported, due to 
which the nati ve species such as Punti us dubius and Labeo konti us face exti ncti on. It was also 
reported that the ornamental alien fi sh species hybridise with indigenous species in the wild, 
diluti ng the wild geneti c stock leading to long-term introgression of gene pools39.

5.7 Ornamental fi shes

In India, the exoti c ornamental fi sh species dominate the aquarium trade, and are propagated 
for domesti c and export purposes. More than 600 fi sh species are available in the country 
to meet the demand of the customers. The domesti c market of ornamental fi sh is over 
`500 million and India’s contributi on to the global trade is 0.08 percent. About 96 percent 

38. Singh, A.K.2014. Emerging alien species in Indian aquaculture: Prospects and threats. Journal of Aquati c Biology and Fisheries, 2(1) 
2014:32-41.

39. Pimentel. D et al 2001. Economic and environmental threats of alien plant, animal and microbe invasions. Agriculture, Ecosystem and 
Environment 84:1-20.

Photography: TNAU
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of ornamental fi shes are freshwater species and many of these species escape from culture 
faciliti es or they are deliberately released into the riverine system40. Some of the biodiversity 
concerns related to the ornamental fi sh trade are very serious as nearly 85 percent of the 
ornamental fi sh exported is caught from the wild stock. The north-eastern region and the 
Western   Ghats are known for its rich repository of ornamental fi sh species. Out of the total 
225 species reported, about 187 (74 %) are known for their ornamental value and some of 
the important species are Punti us conchonius, P. gelius,P. ti cto, P. sophore, Brachydanio rerio, 
Boti a almorhae, Carassius carassius, C. auratus, Badis badis, Barilius barna, B. vagra, etc41.

5.8 Destructive fi shing practices

Destructi ve fi shing practi ces are reported in most of the riverine systems. People catch fi sh 
with the help of locally fabricated gears such as cast nets, gill nets, mosquito net, traps, rod 
and lines. The fi shers are almost completely replaced by poachers in the smaller streams or 
rivers during summer when the water level is at its minimum. Several highly destructi ve and 
illegal fi shing methods, such as dynamite fi shery, poisoning using plant extracts and bleaching 
powder, electrocuti on, complete sieving and mass destructi on of fi shes on religious grounds 
are practi sed in the hilly regions. The Indian Fishery Act, 1897 sti pulates ban on some of these 
gears and practi ces but many States have not framed rules.

40. A.K. Singh, Dinesh Kumar, Sharad C. Srivastava, Abubakar Ansari, S.M. Srivastava and Sudhir Raizada, 2013. Exoti c Ornamental Fish 
Species in Utt ar Pradesh. Published by NBFGR, ICAR.

41. Joshi K.D and Lal K.K, 2017. Status of Coldwater Fish Diversity in India and Strategies for Conservati on. Published in the Souvenir on 
Nati onal seminar on ‘Strategies, innovati ons and sustainable management for enhancing Coldwater fi sheries and aquaculture, ICAR-
DCFR, Bhimtal, Nainital.
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6. MAINSTREAMING
 BIODIVERSITY

Mainstreaming is an important policy tool, which helps in strengthening the linkages between 
biodiversity and fi sheries. The Conventi on on Biological Diversity (CBD) has urged parti es 
to develop nati onal and regional biodiversity targets, using the strategic plan and its global 
Aichi targets. The Aichi targets emphasise that 17 percent of terrestrial and inland water 
areas, especially areas of parti cular importance for biodiversity and ecosystem services are 
conserved by well-connected systems of protected areas and eff ecti ve relevant conservati on 
measures. Accordingly, India has developed 12 nati onal biodiversity targets42. The targets 
(5, 6 and 8) related to inland fi sheries emphasise to achieve sustainable fi sheries, conservati on 
of ecologically representati ve areas and safety of areas of ecosystem importance (For example, 
inland water bodies, wetlands and aquati c fauna). Some of the approaches suggested for 
mainstreaming biodiversity into the inland fi sheries include: (a) Ecosystem approach;  
(b) Access and user rights; (c) Marketi ng incenti ve and export; (d) Policy and insti tuti onal 
strengthening43.

42. Nati onal Biodiversity Acti on Plan, Addendum 2014 to NBAP 2008. Published by MoEFCC, GoI.

43. The Ecosystem approach to fi sheries, 2003. ISSN 1020-5292; ISBN 92-5-104897-5, Published by FAO Corporate document repository.

Photography: V.R.Suresh, ICAR-CIFRI.



Mainstreamig Biodiversity: Inland Fisheries and Aquaculture

21

6.1 International and national initiatives

India is committ ed to several internati onal conventi ons, Code of conduct and guidelines 
towards conserving land-based aquati c biodiversity resources namely, CBD 1993; Conventi on 
on Conservati on of Migratory Species (CMS), 1982; Ramsar Conventi on on Wetlands, 1982; 
United Nati ons Framework Conventi on on Climate Change (UNFCCC); FAO Code of Conduct 
for Responsible Fisheries (CCRF); Food and Agriculture Organisati on (FAO) guidelines on 
eco-labelling for inland fi sheries; FAO technical guidelines for aquaculture certi fi cati on and 
FAO technical guidelines for small scale fi sheries, and so on. To conserve the wetlands, a 
wetlands (Conservati on and Management) Rule, 2017 was noti fi ed under the provisions of 
the Environment (Protecti on) Act, 1986. The Ministry of Urban Development (MoUD) has 
issued an advisory on conservati on and restorati on of water bodies in urban areas and a river 
conservati on programme was initi ated with the launch of Ganga Acti on Plan (GAP) in 1985 
and was expanded to cover other rivers under the Nati onal River Conservati on Plan (NRCP)44.

44. India’s Fift h Nati onal Report to the Conventi on on Biological Diversity, 2014. Published by MOEFCC, GoI.

Photography: ICAR-DCFR, Bhimtal, Nainital.



7. OBJECTIVES

For undertaking a study on mainstreaming biodiversity into the inland fi shery resources, a 
policy analysis was carried out on the existi ng policy, schemes, and programmes of the inland 
fi sheries sector implemented by the Ministry of Agriculture and Farmers Welfare (MoA&FW).  
This study has brought out a set of recommendati ons to address the biodiversity concerns in 
the inland sector. These recommendati ons were deliberated though a consultati ve process 
and a nati onal level policy dialogues were organised on the 28 and 29 of November, 2017 at 
Nati onal Academy of Agricultural Research Management (NAARM), Hyderabad. The objecti ves 
of the study are to:

• Develop a roadmap for achieving the Nati onal Biodiversity Targets (NBTs) and Sustainable 
Development Goals (SDGs) related to the inland fi sheries sector;

• Integrate  biodiversity  related  acti viti es  into  the  existi ng  schemes, projects, programme 
and plans of the concerned ministry towards increasing the indigenous fi sheries resources 
wealth of the country into the inland water bodies;

• To    develop    framework    for    conservati on    of    the    ecologically representati ve areas 
in inland waters especially those of parti cular importance for species, biodiversity and 
ecosystem services.

Photography: V.R.Suresh, ICAR-CIFRI.Photography: V.R.Suresh, ICAR-CIFRI.
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8.1.   Inland open water systems

8.1.1  Conservati on and restorati on of inland aquati c ecosystems
Inland open water bodies are repositories of fi sh and other aquati c biodiversity. Hence, there 
is a need to conserve the whole ecosystem to sustain the biodiversity of these water bodies. 
Many such water bodies are facing diff erent levels of habitat degradati on and even habitat 
loss, which can lead to decline or loss of biodiversity. It is important to conserve and restore 
the degraded river stretches, wetlands and other inland water bodies towards conserving the 
aquati c bioresources for the well-being of humans.

8. RECOMMENDATIONS

1. An Ecosystem health card (based on (a) water quality index; (b) habitat index; and (c) living resources 
index) can be prepared for the major river stretches, reservoirs, lakes and wetlands. Plans must be 
developed to restore the aff ected stretches of rivers and lakes through existi ng nati onal river and lake 
conservati on programmes.

2. The “Sustainable river sand/boulder mining management guidelines, 2016”, published by the 
MoEFCC must be strictly adhered, to ensure environmentally sustainable mining.

3. A major cause of biodiversity loss is the diminishing/impaired fl ows of water in rivers and associated 
wetlands due to various water abstracti on projects. While providing approvals for river valley 
projects, environmental fl ow requirements must be made mandatory as a part of Environmental 
Impact Assessments (EIA).

4. Providing fi sh passes/diversion cannel for dams and barrages has been recognised as an eff ecti ve tool 
for facilitati ng upstream and downstream migrati on of fi sh species. Fish passes must be designed 
keeping in mind the swimming and migratory habits of target species, hydrodynamics and the nature 
of hydraulic structures. Wherever possible umbrella fi sh pass/ diversion channel suitable for all the 
species must be considered. Appropriate agencies/Insti tutes   in   the   country   with   adequate   
experti se   must   be identi fi ed and entrusted with the responsibility to suggest the most suitable, 
locati on-specifi c fi sh passes (fi sh ladders, fi sh locks, fi sh lift s, diversion channels and so on) to meet 
the requirements of the dams/barrages. This component must be included in Draft  Project Proposal 
(DPP) of dam projects.

Action Points
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8.1.2 Conservati on of fi sh geneti c resources
India has rich aquati c geneti c resources is representi ng 9.7 percent (9,456 species) of the 
known animal species. The Gangeti c river system alone harbours 265 fi sh species whereas 
the Brahmaputra and peninsular rivers have 126 and 76 species of fi shes, respecti vely. An 
acti on plan is required to conserve these species from exti ncti on through in-situ and ex-situ 
conservati on plans.

5. Hill streams above 3000 m Mean Sea Level (MSL) must be declared as ecological sensiti ve zones in 
which developmental acti viti es (including water abstracti on) must be avoided.

6. Strategic Environmental Assessment (SEA) must be carried out for developmental projects in the 
biodiversity rich areas by mainstreaming the environmental concerns into economic development 
and integrati ng green economy targets into strategic and project related decision making.

7. Destructi ve fi shing gear  such  as  fi xed/stake nets,  zero  or  small  mesh  nets and  fi shing  methods  
such  as  dynamiti ng,  poisoning,  capturing  juveniles and brooders of declining fi sh species pose 
a threat to biodiversity and are detrimental to natural fi sh populati ons. Strict implementati on of 
existi ng rules against using these fi shing gears or methods must be ensured.

8. As  inland  fi sheries  management  is  more  of  a  State  responsibility,  the concerned State government 
machineries must be strengthened with advisory and monitoring role for central agencies, thus 
appropriate insti tuti onal and governance mechanisms in this directi on must be in place.

9. Community-based or co-management of open water fi sheries can be strengthened. Fishing in open 
water resources should be under strong co-management platf orm involving Corporati ve Societi es, 
Self Help Groups (SHGs) and Biodiversity Management Committ ees (BMCs) to ensure responsible 
fi shing practi ces.

1. Conservati on acti on plans must be prepared by the States or Union Territories (UTs) for all open 
water resources where fi sheries resources are threatened.

2. Seed producti on and ranching of indigenous species must be encouraged and incenti vised. The seed 
produced from the original parents (Nati ve germplasm with good eff ecti ve breeding populati on 
and equal sex rati o) collected from pristi ne stretches of the river should be used for ranching. Seed 
produced from mixed spawning process and the off spring of farm-based brood stock must  not  be  
used  for  river  or  lake  ranching,  as  they  adversely  aff ect  the riverine fi sh biodiversity. A protocol 
for ranching must be developed by the ICAR research insti tutes and the same can be circulated by 
the Department of Animal Husbandry, Dairying and Fisheries (DAHDF) to all State governments. 

Action Points
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8.1.3  Database
The main constraint in conserving the inland aquati c resources is the absence of reliable 
database on water resources and their producti on functi ons. Unlike the marine segment, the 
water bodies, landing centres and market chains in the hinterlands are highly diff used and as 
a result, catch data and resource inventory from diff erent kinds of inland water bodies are not 
recorded systemati cally. This calls for acti on plans for creati ng reliable databases to enable 
planning and policy formulati ons.

8.1.4  Valuati on of ecosystem services provided by inland water bodies
Inland open water bodies like rivers, streams, wetlands, etc. provide several valuable 
ecosystem services. There is a need to valuate ecosystem services of inland water bodies so 
that planners and policy makers appreciate the real value of these resources enabling them to 
take cognizance of the importance of biodiversity when planning, formulati ng or evaluati ng 
development projects related to aquati c ecosystems.

1. Mapping of indigenous fi sh species, their habitats and producti on trends is essenti al. It is important 
to document the available inland aquati c bioresources through People’s Biodiversity Registers (PBRs) 
and electronics database.

2. To create an inventory of economically important culti vable nati ve species for propagati on through 
in-situ conservati on, hatcheries and brood banks.

To accomplish this, steps must be taken to create basic infrastructure faciliti es, such as hatcheries, 
nurseries, fry/advance fi ngerling raising centres, and so on. Stocking of fi shes from unknown sources 
in the open waters or rivers for any purpose, including religious purpose must be banned.

3. Emphasis should be given for culti vati ng indigenous species and the viability of the localised species 
should be improved through breeding programmes.

Action Points
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8.2 Aquaculture

8.2.1  Regulatory mechanism
The inland open water fi sheries and the freshwater aquaculture are not covered under any 
strong regulatory frameworks to insulate them against unsustainable practi ces (namely, hyper-
intensive aquaculture, higher stocking density beyond carrying capacity, import of exoti c fi shes 
seed without clearance, illegal import of feeds and accessories, and culture practi ces). This is 
in contrast to the marine fi sheries and coastal aquaculture, where some forms of regulatory 
mechanisms are already in place. This situati on calls for forming a statutory mechanism to 
regulate acti viti es in inland fi sheries and freshwater aquaculture to ensure that biodiversity is 
not compromised while pursuing producti on targets.

1. Proper valuati on of ecosystem services provided by the inland open waters such as river stretches, 
wetlands must be carried out. This will help the policy makers to prioriti se, manage and conserve the 
biodiversity rich areas.

2. A  suitable  Indian  model  for  valuati on  of  ecosystem  services  is  needed.  To achieve this, a pilot 
study can be conducted.

1. An appropriate organisati on must be empowered to regulate the acti viti es of the freshwater 
aquaculture.

2. Fool-proof faciliti es to prevent escape of fi sh from aquaculture to open water bodies (natural waters) 
must be ensured before granti ng permission to start aquaculture ventures. Guidelines for this must 
be prepared by the leading Research Insti tutes and States should ensure strict compliance of such 
measures.

3. At local and nati onal level, producti on, marketi ng and distributi on of fi sh seed must be brought under 
a strong certi fi cati on regime. An appropriate agency must be identi fi ed and accredited/empowered 
for this purpose.

4. Aquaculture practi ces are known to cause environmental degradati on (due to farm outf alls like 
chemicals, feeds, etc.) of adjoining water bodies, agricultural fi elds, drinking water sources, open 
waters and land. Adverse impact of these must be assessed and regulated to avoid or minimise such 
degradati on.

Action Points

Action Points
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8.2.2  Hatcheries
Many unsustainable hatchery practi ces are prevalent in the country and cause concerns. 
Biodiversity norms are compromised when inappropriate brood stock is used. Similarly, mixed 
spawning of diff erent species leads to serious issues of geneti c contaminati on. There is an 
urgent need for acti on plans to streamline and strengthen the brood stock management and 
seed producti on systems in the country by bringing them under BMP, apart from creati ng 
databases for centralised monitoring.

8.2.3  Ornamental fi shes
Ornamental fi sh has emerged as a sunrise segment within the fi sheries sector that commands 
a lucrati ve domesti c and overseas trade. However, many unsustainable practi ces plague the 
segment. Some of these practi ces include, collecti ng precious germplasm from the wild, illegal 

5. Use of raw sewage as input to the aquaculture ponds is detrimental to the health of the ecosystem 
and human beings. Sewage must be allowed into the aquaculture waters only aft er appropriate 
treatment in order to ensure that the fi sh produced are fi t for human consumpti on and the 
environmental degradati on is minimised.

6. Best Management Practi ces (BMPs) protocols and guidelines should be prepared on important 
culture systems like cage culture, intensive aquaculture, etc. to be followed by the States.

1. The existi ng single species fi sh seed hatcheries in the public sector must be converted into multi -
species fi sh seed hatcheries as a measure of diversifying aquaculture species. At the same ti me, 
the prevailing practi ce of mixed spawning of diff erent species of Indian major carps, as followed in 
some parts of the country, must be stopped through legislati ve or enforcement measures, backed 
by appropriate awareness campaigns. The BMP must be developed by the concerned research 
insti tutes.

2. State level acti on plan is required to produce and maintain brood stocks for all important nati ve 
germplasm under the guidance of nati onal research Insti tutes. All hatcheries must follow BMPs 
developed by research insti tutes.

3. All the existi ng hatcheries must be brought under a nati onal database for centralised monitoring.

Action Points
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export, bringing exoti c fi shes to the country without clearance, not following quaranti ne 
procedures and escape of exoti c species to the natural water bodies. Collecti on of wild fi sh 
from biodiversity hotspots like Eastern Himalayas and the Western Ghats is a matt er of serious 
concern.

8.3  Incentive mechanisms

Incenti ves can be provided for biodiversity friendly practi ces such as: (a) promoti ng indigenous 
varieti es; (b) following responsible fi shing practi ces; (c) performing organic aquaculture and 
(d) bringing unused water bodies under sustainable fi shing practi ces.

1. A policy is required to ensure compliance of quaranti ne measures for the trade of ornamental 
fi shes. Existi ng quaranti ne mechanisms must be strengthened and quaranti ne requirements must be 
enforced strictly for trans-boundary import of seeds, feeds and ornamental fi sh species.

2. Illegal trade (including online trade) of nati ve/endemic ornamental fi shes collected from rivers, lakes 
must be curbed and the monitoring mechanism strengthened.

3. Collecti on of wild stocks of ornamental fi shes from the rivers and other water bodies in the Himalayas 
for sale/export needs must be strictly curbed.

4. Incenti ves for propagati on of indigenous ornamental fi sh for sale or export must be enhanced.

5. A database on the nati ve and endemic ornamental fi sh species of Eastern Himalayas and the Western 
Ghats must be created.

6. There is also need for framing and implementi ng guidelines for hobbyists and ornamental fi sh keepers 
about holding and disposal of stock to avoid these species from reaching natural water bodies.

1. Governments  must  provide  incenti ves  to  bring  the  unused  or  derelict  water bodies like, water-
logged areas, canals, dead rivers, and so on towards increasing the biodiversity wealth of the country.

2. There is a need to improve and stabilise farm producti vity and income generati on for the rural poor 
by encouraging integrated farming practi ces (including rice- fi sh diversifi ed farming), fi sh culture in 
watershed ponds and water harvesti ng structures. Also, the backyard or household ponds can be 
promoted and incenti vised.

Action Points

Action Points
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8.4 Invasive alien species

Unregulated introducti on of alien species is a major biodiversity concern. The existi ng 
mechanisms  to  regulate  introducti ons  of  invasive  alien  species  are  weak.    Many alien 
species exist in the country, which were brought in without clearance from the authoriti es 
and many more species are being brought into the country through the porous borders. 
Keepers or hobbyists also discard ornamental fi shes into open waters, when they no longer 
want to hold them or when the fi sh grows too large for holding in aquaria. Enforcement, risk 
assessment and monitoring mechanisms to regulate their entry, culture, sale and disposal 
must be in place.

3. One-stop aqua-shops must be promoted, with proper registrati on and accreditati on for ensuring free 
movement of disease-free and quality seed, brood stock and other inputs and accessories for shrimp 
and fi sh culture.

4. Fishers’ Cooperati ves and SHGs, who fi sh in open waters, must be encouraged to resort sustainable 
fi shing practi ces through appropriate incenti ves.

5. Polluti ng industries must pay compensati on for damage caused to inland water bodies based on the 
“Polluter Pays” principle.

1. There is a need to prepare a database on exoti c or invasive alien species and their invasion pathways. 
Strategies must be developed for managing or controlling them based on risk assessment. Quaranti ne 
measures must be strengthened.

2. The State or UT governments must strictly enforce or implement the existi ng regulati ons by eff ecti ve 
interventi on in curbing the illegal introducti on, culture and sale of species that are not allowed by the 
regulatory agencies.

3. Voluntary guidance must be provided to avoid unintenti onal introducti on of Invasive Alien Species 
(pets, aquarium species, terrarium species, live bait and live food) associated with trade of live 
organisms.

4. Internati onal Union for Conservati on of Nature (IUCN) Guidelines must be strictly adhered when 
considering introducti ons or reintroducti ons of all exoti c species.

5. Silver carp, common carp and grass carp must be restricted or discouraged in favour of nati ve species 
in aquaculture in the Himalayan States.

Action Points



Centre for Biodiversity Policy and Law (CEBPOL)

30

8.5  Certifi cation / Eco-labelling

Certi fi cati on and eco-labelling are strong tools to promote sustainable fi shing and aquaculture 
practi ces. There is an urgent need to develop capacity and create insti tuti onal mechanisms 
for this. Fish produced or captured through biodiversity friendly means must be given market 
promoti on and incenti ves.

8.6  Post-harvest processing and value additions

At present, the quality standards for post-harvest processing and value additi on acti viti es with 
respect to fi sh or fi sh products are followed to meet the needs of export trade. This is achieved 
by following the strict standards set by overseas buyers. The products sold in the domesti c 
markets do not meet necessary standards or quality and this oft en acts as a major market 
disincenti ve. Therefore, there is a need to encourage high quality post-harvest processing and 

6. There must be easy-to-use pictorial guidelines to enable the customs offi  cers to identi fy the species.

7. Internati onal cooperati on must be secured to regulate unrecognised introducti ons from neighbouring 
countries. The Central Government must create norms for uniform quaranti ne measures for 
introducti on of species and encourage state Governments to follow them.

8. Stocking of rainbow trout in open streams or lakes must be stopped unti l a policy for stocking rainbow 
trout and brown trout is developed.

1. Fish and fi shery products from sustainable fi shing/aquaculture practi ces must be brought under a 
strong certi fi cati on regime. Organisati ons must be identi fi ed and accredited or empowered to grant 
Green Certi fi cati on and eco-labelling for such products.

2. Regular or periodic monitoring and certi fi cati on of hatcheries are required for availability of quality 
fi sh seed.

3. Endemic and indigenous species (as against commonly cultured species) produced in farms must 
be promoted and incenti vised on a larger scale. Developing protocols  for  branding,  organic  
certi fi cati on,  green  labelling,  eco-labelling must be developed. Identi fi cati on, creati on, accreditati on 
or empowerment of organisati ons for ensuring compliance to such protocol is required.

Action Points
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value additi on in the domesti c market so that consumers get hygienic products and producers 
get bett er price.

8.7  Strengthening the implementation of the BD Act

The compliance to the following acti on points will strengthen the implementati on of the 
existi ng provisions of the Biological Diversity Act.

1. It is necessary to develop Indian standards for fi shery products in the domesti c market, similar to the 
ones set for export.

2. Post-harvest  losses  must  be  reduced  and  infrastructure  for  cold  chain  for transportati on must 
be strengthened at the local level.

1. The unique and ecologically fragile ecosystems (namely inland water bodies and river stretches 
with the presence of high endemism, rare and threatened species, key stone species, species of 
evoluti onary signifi cance, wild relati ves, migratory routes and spawning and breeding areas) can 
be designated as fi sh sanctuaries or Biodiversity Heritage Sites (BHSs) by the concerned State 
Governments/UTs in consultati on with the local bodies.

2. Similarly, the North-Eastern region and Western Ghats being the biodiversity hotspots, the State 
Governments along with the State Biodiversity Boards (SBBs) and BMCs must identi fy areas of 
biodiversity importance and noti fy these areas as BHSs.

3. The Central Government, in consultati on with the State Government can noti fy any aquati c species 
which are in the verge of exti ncti on or likely to become exti nct in the near future, as threatened 
species. Appropriate steps must be taken to rehabilitate those species. Special att enti on must be 
given for Himalayan states and Western Ghats.

4. There is a need to develop guidelines for noti fying aquati c resources/products under the Normally 
Traded as Commoditi es (NTC) ambit.

5. Collecti on of fi sh or shrimp seed from the wild must be stopped through appropriate legal or 
regulatory measures.

6. For mobilising local biodiversity fund, cess fee may be collected by the BMCs for the export of 
aquaculture species / products.

Action Points

Action Points
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9. CONCLUSION

The inland aquati c bioresources provide food, nutriti on and livelihood security for millions of 
people around the globe. India’s rich aquati c biodiversity has declined signifi cantly over past 
few decades due to multi ple anthropogenic factors. To conserve the aquati c geneti c resources, 
the global - Aichi biodiversity target emphases parti es to adopt ecosystem-based approach. 
This approach eliminates over fi shing and develops recovery plans for depleted species to 
maintain stocks. India’s nati onal biodiversity target recommends conserving the ecologically 
representati ve areas especially those of parti cular importance for species, biodiversity and 
ecosystem services (namely, areas high in species richness or threatened species; threatened 
biomes and habitats; key biodiversity areas, high conservati on value areas and important plant 
areas). Keeping the obligati ons of the Aichi target and nati onal targets, the present study has 
brought few recommendati ons towards integrati ng the biodiversity concerns into the inland 
fi sheries sector. There is an urgent need to address the loss of India’s aquati c biodiversity.

It is emphasised that the unused water bodies must be mapped and these water resources 
must be brought under the culti vati on practi ces towards increasing nati ve fi sh stocks and 
aquati c biodiversity. For conserving the fi sh geneti c resources, the pristi ne stretches of rivers 
must be adequately stocked with the indigenous species and through in-situ conservati on, 
hatcheries and brood banks. Freshwater aquaculture is not covered under any strong regulatory 
framework; hence it is suggested to regulate the acti viti es of the freshwater aquaculture by 
developing strict guidelines. Some of the suggested recommendati ons include: preventi on 
of fi sh escape from the aquaculture pond to the natural open water bodies; producti on of 
fi sh seed under a certi fi cati on regime; development of protocols on BMPs for cage culture; 
conversion of single species seed hatcheries into multi -species hatcheries and providing 
incenti ves for farmers for promoti ng indigenous varieti es. Also, it is suggested to:
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• Develop an ecosystem health card for the major rivers and lakes

• Develop a database on aquati c resources

• Observe a ban period in reservoirs to allow auto stocking

• Diversify nati ve fi sh/aquaculture species

• Encourage integrated fi sh farming and poly-culture

• Distribute quality seed and feed for aquaculture

The derelict water bodies can be used to boost the fi sh producti on/diversity and in turn, meet 
the future demands of the country. Coastal Orissa is endowed with large areas of unuti lised 
water bodies like derelict canals and drains. Similarly, the Brahmaputra basin of Assam has 
enormous beels lying idle. There are about 1.3 million hectares of beels and other derelict 
water bodies in the country. Bringing these water bodies into the scope of fi sheries will 
tremendously boost fi sh producti on.

For strengtheing the implementati on of the BD Act, it is recommended to declare the 
important aquati c ecosystem with high endemism as BHS; noti fying rare and threated aquati c 
species (plant and animal) in the verge of exti ncti on and rehabilitate those species.   It is 
also suggested to regulate the collecti on of wild stocks of ornamental fi shes from the aquati c 
system and to develop an invasive alien species policy towards prioriti sing, managing and 
controlling the spread of these species into the inland water bodies.

A matrix detailing the recommendati ons, acti on plans and the responsible agencies are given 
in annexure 1.
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Annexure I

Matrix - Key recommendati ons, acti onable points and responsible agencies

S.
No

Acti onable points Responsible Agencies Linkages with 
NBAP and 

BDA

8.1  INLAND OPEN WATER SYSTEMS

8.1.1 Conservati on and restorati on of inland aquati c ecosystems

1 Acti on plans for conserving and restoring degraded 
river stretches, wetlands and other inland water 
bodies. Water quality health cards prepared for the 
river stretches and other inland water bodies.

MoEFCC, Nati onal River 
Conservati on Directorate 
(NRCD), Ministry of Water 
Resources (MoWR), CIFRI and 
Nati onal Bureau of Fish Geneti c 
Resources (NBFGR).

92 and 108

2 Sustainable river bed/ boulder mining management 
guidelines, must be strictly adhered.

MoEFCC and NRCD.

3 Environmental fl ow requirements must be 
mandatory under the EIA clearance.

NBFGR,  MoWR,  CIFRI  and 
MoEFCC.

91

4 Fish passes must be integrated in the dam/ barrage 
projects to facilitate migratory movement of fi shes.

MoWR, MoEFCC and CIFRI.

5 Declaring hill streams above 3000 m above MSL as 
sensiti ve zones.

State Governments of 
Himalayan States and Western 
Ghats states.

6 Strategic Environmental Assessment must be carried 
for the developmental projects.

MoEFCC.

7 Destructi ve fi shing methods/ gears must be banned. State/UT Governments.

8 Insti tuti onal and governance mechanisms must be 
strengthened.

State/UT Governments.

9 Community-based or co-management of open water 
fi sheries must be strengthened.

State/UT Governments. 21

8.1.2 Conservati on of fi sh geneti c resources

1 List of threatened endemic/ charismati c/keystone 
species in the inland water bodies must be 
documented for bringing them under the ‘Species 
recovery programme’.

MoEFCC, NBFGR and CIFRI . 119

2 Ranching river stretches with indigenous fi sh species 
is needed.

States/UTs, DAHDF, NBFGR and 
MoEFCC.
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8.1.3 Database

1 Mapping of indigenous fi sh species, their habitats 
and producti on trends is essenti al. It is important to 
document the available inland aquati c bioresources 
through PBRs and electronics database.

NBFGR, Directorate of 
Coldwater Fisheries Research 
(DCFR), SBBs, BMCs and NBA.

115 and 128

2 Creati on of inventory of economically important 
culti vable nati ve species for propagati on through 
in-situ conservati on, hatcheries and brood banks is 
required.

States/UTs,   CIFRI,   NBFGR and 
DCFR.

26

8.1.4 Valuati on of ecosystem services

1 Proper valuati on of ecosystem services provided 
by the inland open waters such as river stretches, 
wetlands must be carried out. This will help the 
policy makers to prioriti se, manage and conserve the 
biodiversity rich areas.

CIFRI, NRCD and MoWR. 165

2 A suitable Indian model for valuati on of ecosystem 
services is needed. In order to achieve this, a pilot 
study can be conducted.

Nati onal Insti tute of 
Environment (NIE) and CIFRI.

166

8.2 AQUACULTURE

8.2.1 Regulatory mechanism

1 Regulate the acti viti es of freshwater aquaculture. MoEFCC,  Central  Insti tute of 
Freshwater Aquaculture (CIFA), 
DCFR and CIFRI.

2 Develop guidelines to ensure fool-proof faciliti es 
exist to prevent escapement of fi sh from aquaculture 
to natural open water bodies.

CIBA,    CIFA,    DCFR,    CAA, 
MoEFCC and States/UTs.

3 Develop certi fi cati on procedure to cover marketi ng 
and distributi on of fi sh at the local and nati onal level.

State/UTs, CIFA, CIBA, DCFR and 
CAA.

4 Assess the adverse impact of environmental 
degradati on due to aquaculture acti viti es and 
develop regulatory measures to avoid/minimise such 
degradati on.

CIFA, CIBA, DCFR and CAA.

5 Usage of raw sewage for aquaculture acti viti es must 
be regulated.

CIFA, CIBA and CAA.

6 BMPs protocols and guidelines for cage culture, 
intensive aquaculture, etc. must be prepared.

CIFA, CIBA, DCFR and CAA.

8.2.2 Hatcheries

1 Establishment of multi species hatcheries must 
be encouraged. The prevailing practi ce of mixed 
spawning of diff erent species of Indian major carps, 
as followed in some parts of the country, should be 
stopped through legislati ve/ enforcement measures.

States/UTs, CIFA and MoEFCC.
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2 Preparati on of State level acti on plan to maintain 
brood stocks for all important nati ve germplasm is 
required.

State/UT, NBFGR, Governments, 
CIFA and CIBA.

3 Bringing all the existi ng hatcheries under a nati onal 
database for centralised monitoring is necessary.

DAHDF and State/UT 
Governments.

8.2.3 Ornamental fi shes

1 Develop policy and insti tuti onal mechanisms to 
ensure compliance of quaranti ne measures for 
the trade of ornamental fi shes. Enforce regulati on 
on transboundary import of seeds, feeds and 
ornamental fi sh species.

MoEFCC, CIFA, CIBA and 
NBFGR.

2 Curb illegal trade of nati ve/ endemic ornamental 
fi shes and strengthen the monitoring mechanism.

State/UTs, MoEFCC and Marine 
Products Export Development 
Authority (MPEDA).

13

3 Export based on collecti on of wild stocks of 
ornamental fi shes from rivers and other water 
bodies in the Himalayan and Western Ghats states 
should be strictly prohibited.

MoEFCC, and Governments of 
Himalayan and Western Ghats 
states.

4 Enhance incenti ves for propagati on of indigenous 
ornamental fi sh for sale/ export.

State/UT Governments, 
DAHDF and 
MPEDA.

5 Prepare database on nati ve and endemic ornamental 
fi sh species of Eastern Himalayas and the Western 
Ghats.

Governments of Himalayan and 
Western Ghats states.

6 Need for framing and implementi ng guidelines to 
hobbyists and ornamental fi sh keepers as to hold and 
dispose of stock to avoid species reaching natural 
water bodies.

State/UT Governments, 
DAHDF, CIBA 
and DCFR.

8.3 INCENTIVE MECHANISMS

1 Provide incenti vises to bring unused/derelict water 
bodies/dead rivers/water logged areas under 
extensive polyculture/pisciculture practi ces.

State/UT Governments, 
Nati onal Fisheries Development 
Board (NFDB) and DAHDF.

54, 55 and 58

2 Encourage integrated farming in watershed ponds 
and water harvesti ng structures and backyard/ 
household ponds by incenti visati on.

State/UT Governments, NFDB 
and DAHDF.

54 and 55

3 Promote one-stop aqua-shops under duly registered 
and accredited agencies for ensuring free movement 
of disease-free and quality seed, brood stock for 
shrimp and fi sh culture.

MPEDA, NFDB, DAHDF and 
State/UT Governments.

8.4 INVASIVE ALIEN SPECIES

1 Preparati on of database on aquati c inland invasive 
alien species and prioriti sati on is required.

DAHDF,   MoEFCC,   NBFGR and 
CIFRI.

62
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2 Strictly enforce/implement the existi ng regulati ons 
in curbing illegal introducti on, culture and sale of 
invasive species.

State/UT Governments.

3 Prepare voluntary guidance for avoiding 
unintenti onal introducti on of Invasive Alien Species 
(introduced as pets, aquarium, terrarium species, 
live bait and live food) associated with trade in live 
organisms.

NBA/SBBs/  CIFA,  CIFRI, CIBA, 
Central Marine Fisheries 
Research Insti tute (CMFRI) and 
NBFGR.

4 IUCN Guidelines must be strictly adhered while 
considering introducti ons of exoti c species.

MoEFCC.

5 Silver carp, common carp and grass carp must be 
restricted or discouraged in favour of nati ve species 
in highland aquaculture.

DCFR, DAHDF, and Himalayan 
and Western Ghats States.

6 Prepare easy-to-use pictorial guidelines to enable the 
customs offi  cers to identi fy the species.

CIFA, CIFRI, CIBA, CMFRI and 
NBFGR.

65

7 Secure internati onal cooperati on to regulate 
unrecognised introducti ons of  Invasive Alien Species 
from neighbouring countries.

DAHDF, MoEFCC and Ministry 
of External Aff airs (MoEA).

67

8.5 CERTIFICATION/ECO LABELLING

1 Promoti on of green certi fi cati on and eco labelling 
of fi sh and fi shery products for sustainable fi shing/ 
aquaculture practi ces is required.

MoEFCC, ICAR and DAHDF. 102

2 Regular/periodic monitoring and certi fi cati on of 
hatcheries is required for availability of quality fi sh 
seed.

ICAR and DAHDF.

3 Endemic and indigenous species produced in farms 
needs must be promoted and incenti vised on a 
larger scale.

ICAR, DAHDF, CIBA and CIFRI.

8.6  POST-HARVEST AND VALUE ADDITIONS

1 Make quality standards of fi shery products in the 
domesti c market at par with export trade.

Ministry of Commerce, BIS and 
Central Insti tute of Fisheries 
Technology (CIFT).

2 Reduce post-harvest losses and strengthen cold 
chain infrastructure for transportati on at the local 
level.

State/UT Governments CIFT 
and DAHDF.

8.7  STRENGTHENING THE IMPLEMENTATION OF THE BD ACT

1 Unique and ecologically fragile ecosystems must be 
designated as BHSs.

State/UT Governments SBBs, 
BMCs and Local bodies.

Secti on 37 of 
the BD Act.

2 The North-Eastern region & Western Ghats being the 
biodiversity hotspots, biodiversity important areas 
identi fi ed and noti fy these areas  as BHSs.

NBFGR, MoEFCC, State 
Governments/UT and SBBs.

Secti on 37 of 
the BD Act.
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3 Noti fy species which are on the verge of 
exti ncti on or likely to become exti nct in the near 
future as a threatened species and appropriate 
step to rehabilitate (through in-situ and ex-situ 
conservati on).

Central/State Governments, 
SBBs, NBA, ZSI, BSI and FSI.

Secti on 38 of 
the BD Act.

4 Develop guidelines for noti fying NTCs for the 
fi sheries sector.

NBA, MPEDA and SBBs. Secti on 40 of 
the BDA.

5 Stop collecti on of fi sh/shrimp seed and brood stock 
from the wild through appropriate legal/regulatory 
measures.

NBA and SBBs. Secti on 7 of 
the BDA.

6 Levy biodiversity cess/fee for export of aquaculture 
species/ products for mobilising local biodiversity 
fund.

SBBs and BMCs.
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Annexure II

List of experts contacted while undertaking the study

1 Dr. Satyendra Datt  Tripathi
Former Director
Central Insti tute of Fisheries Educati on (CIFE), 
Mumbai

4 Dr. B.K Das
Director
ICAR-Central Inland Fisheries Research
Insti tute (CIFRI) Barrackpore
Kolkata- 700 120 West Bengal

2 Dr. Dilip Kumar
Former Director
Fisheries and Aquaculture Sector Planning and
Policy Adviser Internati onal Civil Service
(FAO of UN)-Reti red Former Director/
Vice Chancellor of ICAR-CIFE, Mumbai

5 Dr. V. R. Suresh
Head, Riverine Ecology and
Fisheries Division
ICAR-CIFRI, Barrackpore
Kolkata- 700 120 West Bengal

3 Dr. A.K. Singh
Former Director
ICAR-Directorate of Cold water Fisheries Research 
(DCFR), Anusandhan Bhawan
Industrial Area Bhimtal - 263136

6 Dr. Kuldeep Kumar Lal
Director
ICAR-Nati onal Bureau of Fish Geneti c Resources
Canal Ring Road, P.O. Dilkusha
Lucknow - 226 002
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Annexure III

List of experts att ended the policy dialogue on mainstreaming biodiversity 
into inland and cold water fi sheries at the Nati onal Academy for 

Agricultural Research Management, Hyderabad 
Held on 28th & 29 November, 2017

S. No. Name and Designati on S. No. Name and Designati on

1 Dr. Satyendra Datt  Tripathi
Former Director
ICAR-CIFE, Mumbai
sd_tripathi@rediff mail.com (9820598965)

7 Dr. M. Feroz Khan
Scienti st
ICAR-CIFRI, Barrackpore, Kolkata - 700 120
West Bengal
director.cifri@gmail.com (9845103137)

2 Dr. Dilip Kumar
Former Director and Policy Adviser (Fisheries 
and Aquaculture)
ICAR-CIFE, Mumbai
dk.dilipkumar@gmail.com (9560455702)

8 Dr. C. P. Balasubramanian
Principal Scienti st
ICAR - Central Insti tute of Brackish Water 
Aquaculture
#75, Santhome High Road, Raja Annamalai 
Puram, Chennai – 600 028, Tamil Nadu
balu@ciba.res.in (9444935541)

3 Dr. V. V. Sugunan
Formerly Assistant Director General
ICAR-CIFRI,
10A, Mather Green Hills
Kakkanad PO, Kochi 682030, Kerala
vasu_sugunan@yahoo.com (9446038918)

9 Shri O. P. Saxena
Director of Fisheries
Fish Seed Farms, Bhopal, Madhya Pradesh
dirfi sh@mp.nic.in (9425102297)

4 Prof. Brij Gopal,
Former Professor and Head
School of Environmental Sciences
Jawaharlal Nehru University, Centre for Inland 
Waters in South Asia, New Delhi
brij44@gmail.com (09414044283)

10 Dr. U.S. Sanjeev
Executi ve Director and Additi onal Director 
Fisheries, Government of Kerala
Vikas Bhavan, Thiruvananthapuram – 695 
033, Kerala
us.sanjeev@rediff mail.com (9447576350)

5 Prof. Dinesh K Marothia
Member (Non-offi  cial)
State Planning Commission Chhatti  sgarh
19, Professor Colony, Krishak Nagar,
Labhandi, Raipur-492012, Chhatti  sgarh
dkmarothia@gmail.com (9755534524)

11 Dr. Maniranjan Sinha
Ex-Director,
ICAR-CIFRI, Barrackpore, Kolkata – 700 120, 
West Bengal
sinha_mr@yahoo.com (9436459502, 
9140842653)

6 Dr.  Kuldeep Kumar Lal
Director
ICAR-Nati onal Bureau of Fish Geneti c 
Resources
Canal Ring Road, P.O. Dilkusha
Lucknow - 226 002
kuldeepklal@gmail.com (9415102037)

12 Dr. V. R. Chitranshi
Ex- Additi onal Director General, ICAR
Krishi Bhawan, New Delhi
chitranshiv@gmail.com (9968092556)
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S. N. Name and Designati on S. N. Name and Designati on

13 Dr. Velvizhi
Principal Scienti st
Fish For All Research and Training Centre
M. S. Swaminathan Research Foundati on,
Chennai – 600 113, Tamil Nadu
svelvizhi2015@gmail.com, velvizhi@mssrf.
res.in
9443261799, 9894804167

19 G. Sailu
State Project Coordinator
UNEP-GEF-MoEFCC-ABS Programme
Telangana State Biodiversity Board
Hyderabad, Telangana
sailubiodiversity2018@gmail.com
8886696404, 9908179665

14 Mr. N. Venugopalan
Programme Manager
Internati onal Collecti ve in Support of 
Fishworkers Parameswari Nagar, Adyar,
Chennai 600 020, Tamil Nadu
venugopal.venu@gmail.com (9940466380)

20 Dr. A.K. Singh
Director
ICAR-DCFR
Anusandhan Bhawan, Industrial Area, 
Bhimtal - 263 136
dcfrin@rediff mail.com
9450355685

15 Dr. Sanjay Molur
Executi ve Director
Zoo Outreach Organizati on
Saravanampatti  ,
Coimbatore 641 035, Tamil Nadu
zooreach@zooreach.org; wild@zooreach.org
9677822997

21 Dr. K. K. Vass
Former Director
ICAR-CIFRI, Barrackpore, Kolkata- 700 120
West Bengal
vass.kuldeep76@gmail.com
9999330182

16 Dr. Shilpi Sharma
Coordinator
Telangana State Biodiversity Board
M.J. Road, Beside: CARE Hospital, Telangana
telanganabiodiversity@gmail.com
8886696403

22 Prof. R.S. Chauhan
Former Director Fisheries
Head Department of Aquaculture, College of 
Fisheries, G.B. Pant University of Agriculture 
and Technology D.F. Nagla Post,
Pantnagar – 263 149, Utt arakhand
rikhichauhan@rediff mail.com (9411159955)

17 Dr. Krishnan
Senior Scienti st
Nati onal Academy for Agricultural Research 
Management (NARM)
Rajendra Nagar, Hyderabad - 500 030, 
Telangana
krishnanars@yahoo.com (9498050062)

23 Dr. Masood-ul-Hassan Balkhi
Professor-cum-Chief Scienti st Dean, Faculty 
of Fisheries Sher-e-Kashmir University of 
Agricultural Sciences and Technology
Kashmir, Rangil, Ganderbal - 190 006
9419004020, 9796304020

18 Dr. J. A. Johnson
Scienti st E
Wildlife Insti tute of India, Dehradun
Jaj@wii.gov.in (9410992211)

24 Dr. Farooz A. Bhat
Senior Assistant Professor
Rangil, Nagbal, Skuast - K, Srinagar, 190 006
fabhat_fb @yahoo.com (9419045464)
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25 Dr R Suresh
Vice-President
Society for Indian Fisheries and Aquaculture
118, Green Blossoms, Gandipet Main Road
Kokapet, Hyderabad, Telangana
9489787374

32 Mr. P. S. Ananthan
Senior Scienti st ICAR-CIFE
Mumbai
ananthan@cife.edu.in (9004305213)

26 Dr. S. K. Soam
Joint Director
NAARM, Rajendra Nagar
Hyderabad - 500 030, Telangana 
9440945340

33 Dr. S. Sandilyan
Fellow (Invasive Alien Species), CEBPOL, NBA
9842482180

27 Dr. M. Krishnan
Head of the Department, ESM
NAARM, Rajendra Nagar
Hyderabad - 500 030, Telangana
9987045376

34 Ms. Sandhya Chandrasekharan
Fellow (Multi lateral Environment 
Agreements), CEBPOL, NBA
9840684598

28 Dr. M.B. Dastagiri
Principal Scienti st
NAARM, Rajendra Nagar
Hyderabad - 500 030, Telangana
9810619788

35 Ms. Anjali Sugadev
Consultant (Biodiversity Law), CEBPOL, NBA
7397326952

29 Dr. S. Ravichandran
Principal Scienti st
NAARM, Rajendra Nagar
Hyderabad - 500 030, Telangana
9848347218

36 Shri G. Karthisrinivasan
Offi  ce Executi ve (Administrati on)
CEBPOL, NBA
8925372507

30 Dr. K. Kareemulla
Principal Scienti st
NAARM, Rajendra Nagar
Hyderabad - 500 030, Telangana
9490470699

37 Smt. Sherly Charles
Deputy Manager
Biotech Consorti um India Limited,
New Delhi
09818211441

31 Dr. Prakash Nelliyat
Fellow (Access and Benefi t Sharing)
Centre for Biodiversity Policy and Law 
(CEBPOL)
Nati onal Biodiversity Authority (NBA)
Chennai – 600 113
9840165462

38 Dr. C. Thomson Jacob
Consultant (Biodiversity Policy),
Centre for Biodiversity Policy and Law,
Nati onal Biodiversity Authority
9003071833
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