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15.0 OBJECTIVES

After reading this unit, you will be able to:

e describe the overall scenario of the Indian fisheries sector and its
contribution to the Indian economy;

e classify different types of fishery resources;

e differentiate between different types of fisheries; and

e cexplain the salient features of inland, marine, brackish water, cold water,
ornamental fisheries and aquaculture.

15.1 INTRODUCTION

Indian fisheries and aquaculture are important sectors of food production,
providing nutritional security to the food basket, contributing to agricultural
exports, and engaging more than 14 million people in different activities.
With diverse resources ranging from deep seas to lakes in the mountains, the
country has shown continuous and sustained increments in fish production
since independence. Constituting around 8% of the global fish production,
the sector contributes 1.24% to the country's Gross Value Added (GVA) and
over 7.28% to the agricultural GVA. The total fish production of 16.25
million metric tonnes during 2022-23 has nearly 75% contribution from the
inland sector (12.12 MMT) including culture fisheries (DoF, 2023).

Do you know about the activities involved in the fisheries sector? Fisheries is
an economic activity that involves harvesting fish or any aquatic organism
from the wild (Capture Fisheries) or raising them in confinement (Culture
Fisheries/ Aquaculture). It may be Traditional/ Small Scale Fisheries (SSF)
for sustenance, or Large-Scale/ Commercial Fisheries for profit. Fish (in
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general) a cold-blooded aquatic organism that breathes with gills and swim
with fins; they are categorized as Finfish and Shellfish. Finfish are cold-
blooded aquatic vertebrates that have gills, fins with rays, and scales covering
the body. Shellfish are cold-blooded aquatic invertebrates that have gills,
various types of locomotor organs, and a shell/ exoskeleton covering the
body. They include crustaceans and molluscs.

India is the 3" largest fish producing and 2" largest aquaculture nation in the
world after China. The country is also home to more than 10% of the global
fish biodiversity in terms of fish and shellfish species and is one of the 17
mega biodiversity-rich countries. Andhra Pradesh is the largest fish producer
in the country, followed by West Bengal and Gujarat. More than 50 different
types of fish and shellfish products are being exported to 75 countries around
the world. With high growth rates, the different facets of marine fisheries,
coastal aquaculture, mariculture, inland fisheries, freshwater aquaculture, and
cold water fisheries are increasingly being diversified, contributing to food,
health, economy, exports, employment, and tourism of the country. The
country has 429 Fish Farmers Development Agencies (FFDAs) and 39
Brackish Water Fish Farmers Development Agencies (BFDAs) for promoting
freshwater and coastal aquaculture. Along with food fish culture, ornamental
fish culture, and high-value fish farming are gaining importance in the recent
past.

During 2021-22, the export of marine products stood at 1.37 MMT (million
metric tonnes) and was valued at Rs. 57,586.48 Crores (USD: 7.76 billion)
with an impressive average annual growth rate of about 10% in recent years.
USA continued to be the major importer of Indian seafood with an import
worth USD 3371.66 Million, accounting for a share of 43.45% (DoF, 2023).
Paradigm shifts in terms of increasing contributions from the inland sector
and further from aquaculture are significant over the years.

India has a large number of finfish species. As per the database of the
National Bureau of Fish Genetic Resources (NBFGR), Lucknow, a total of
2,508 species of native finfish have been recorded, of which 1,518 species are
from the marine environment, 113 from brackish water and 877 from
freshwater habitat. In addition, 291 exotic fish species also occur. The Indian
fishery resources (both inland and marine) are presented in Table 15.1:

Table 15.1: Marine and Inland fishery resources of India

1. | Length of the coastline (km) 8118
2. | Exclusive Economic Zone (million sq. km) 2.02
3. | Continental Shelf Area (‘000 km) 506
4. | Length of Rivers, Canals (km) 1,91,024
5. | Brackish Water Area (million ha) 1.23
6. | Reservoirs Area (million ha) 3.15
7. | Tanks and Ponds (million ha) 2.25
8. | Beels, Oxbow, and Derelict Waters (million ha) 0.82
9. | Marine Fish Potential (million tonnes) 4.41




10. | Inland Fish Potential (million tonnes)for the next five 20.0

years - 2028

11. | Estimated Fish Production (million tonnes) 2022-23- 4.13
Marine 12.12
- Inland

TOTAL(million tonnes) 16.25

15.2 INLAND FISHERIES

The fisheries sector is considered a sunrise sector and is poised to play a
significant role in the Indian economy shortly. In the recent past, Indian
fisheries have witnessed a paradigm shift from marine-dominated fisheries to
inland fisheries, with the latter emerging as a major contributor of fish
production from 36% in the mid-1980s to 70% in the recent past. Within
inland fisheries, a shift from capture to culture-based fisheries has paved the
way for a sustained blue economy.

Having learnt about the fisheries sector and its contribution, can you identify
the inland fishery resources? Yes. The inland capture fishery resources
comprise rivers and canals, estuaries, floodplains, wetlands, lagoons, and
reservoirs and this sector holds enormous production potential to meet the
inland fish requirements of the country. The river system of the country
comprises 14 major rivers (catchments >20,000 km), 44 medium rivers
(catchments 2,000 to 20,000 km), and innumerable small rivers and desert
streams. Different river systems of the country having a combined length of
29,000 km provide one of the richest fish genetic resources in the world.

Riverine fisheries: India is bestowed with 14 major, 44 medium, and
numerous minor rivers. For optimally harnessing the potential of riverine
fisheries, the focus is on the conservation of indigenous fisheries resources
and restoration of natural productivity by the practice of river ranching and
the Conservation and Awareness in Riverine Fisheries program sanctioned
under the Blue Revolution flag. Production of native species in the rivers by
seed ranching of native stock, upgradation of riverine landing centres and
instruments to provide financial assistance for fishermen's wellbeing are
being targeted.

Reservoirs constitute the single largest inland open-water fishery resource
both in terms of resource size and productive potential. Reservoirs are large
areas of water bodies contributing significantly to total inland fish
production. The area under reservoirs is expected to reach 6.0 million ha in
another two decades from the current 3.15 million ha. The present fish
production from reservoirs is estimated at 0.94 lakh tonnes with over 79%
contributed by small reservoirs followed by large (14%) and medium (7%)
reservoirs. At the present level of management and utilization, reservoirs
yield an average of 20 kg/ ha/year which is far below the potential.

In recent years, the implementation of cage culture technology has
contributed around ~3.81% of the total inland fish production. Many
measures have been taken for the promotion of cage culture in reservoirs in a
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sustainable manner for optimizing production through culture-based fisheries
in small and medium reservoirs. To harness the full potential of all the
reservoirs, the government has focused on increasing current fish production
through cage culture of 2.44 lakh MT to 6.29 lakh MT by 2024-25 by tapping
a minimum of 60% of the reservoirs and boosting the productivity of all
types of cages (small/medium and large).

The floodplain lakes are primarily a continuum of rivers Ganga and
Brahmaputra. These are in the form of oxbow-lakes (Mauns, Chaurs, Jheels,
and Beels as they are called locally), especially in the states of Assam,
Manipur, West Bengal, Bihar, and eastern Uttar Pradesh. These are mainly
located in the States of Assam, West Bengal, Bihar and Uttar Pradesh. These
water bodies are extremely rich in nutrients. The floodplain wetlands are
lying uncared for and are in the process of swampification. These can yield
more than one tonne of fish per ha on average if subjected to scientific
management. Therefore, a vast untapped production potential is yet to be
harnessed in floodplain wetlands. The estuarine systems (2.7 million ha) are
identified as an important source of fish and shrimp seed. These are vital for
fisheries of both riverine and marine sectors.

Scientific management of these water bodies through a selection of the right
species and stocking, stock manipulation, fishery regulations, harvesting
schedules, adoption of pen and cage culture technologies, and development
of the package of practices for different categories of reservoirs would help in
increasing fish production. Indian upland fishery waters include rivers,
natural lakes, and reservoirs. The capture fisheries of these waters are poorly
developed. These are characterized by low primary productivity of resources,
slow growth rate of fish, inefficient fishing practices, and inaccessibility of
fishing sites.

Although inland fisheries and aquaculture have grown in absolute terms, the
development in terms of its potential is yet to be realized. The unutilized and
underutilized vast and varied resources, in the form of rivers and canals,
floodplain lakes, ponds and tanks, reservoirs and brackish water resources
offer great opportunities for enhanced production along with livelihood
development and accompanying economic prosperity. Recognizing the
importance and potential of the fisheries sector, the Government of India
approved the flagship scheme, Pradhan Mantri Matsya SampadaYojana
(PMMSY), in May 2020 under the Aatmanirbhar Bharat COVID-19 relief
package with a vision to bring about ‘Blue Revolution’ through the
sustainable and responsible development of fisheries sector.

Wetlands: Wetlands are regions where water plays a major role in regulating
the surrounding ecosystem, along with the plant and animal life that it
supports. Where the water table is at or close to the surface of the land, or
where the land is submerged in water, they develop. Wetlands are
characterized as “lands bridging terrestrial and aquatic ecosystems when the
water table is typically at or near the surface or the land is covered by shallow
water”. There are several types of Wetlands in India:

e Coastal wetlands: They are found in places like shorelines, beaches,
mangroves, and coral reefs that are between the land and the ocean but



are not affected by rivers, e.g., Mangrove wetlands of Sundarbans (Fig. Fisheries
15.1).

Fig. 15.1: Sundarban wetland

e Shallow lakes and ponds: They are regions with little flow and
persistent or semi-permanent water, e.g., vernal ponds, spring pools, and
salt lakes.

e  Marshes: These are characterized by herbaceous (non-woody) flora that
is acclimated to moist soil conditions and are occasionally saturated,
flooded, or ponded by water.

e Swamps: Trees and shrubs predominate above them, which are mostly
nourished by surface water sources. Swamps can be found in saltwater or
freshwater floodplains.

o Estuaries: A very diverse range of biodiversity can be found in the
region where rivers meet the sea and the water transitions from fresh to
salt.

The natural wetlands of the country are being developed by keeping the
ecological integrity of important natural wetlands through the promotion of
sustainable fishing practices.

Some of the common major cultivable fishes are presented below (Fig. 15.2):

Indian Major Carps

Rohu

Exotic Major Carps

Silver carp Grass carp ‘ Common Carp

Fig. 15.2: Major cultivable fishes 385
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Activity 15.1:

Collect comprehensive information from different sources regarding the
fisheries sector of India, particularly the inland fisheries sector which
contributes significantly to the development of the socio-economic conditions
of the country as well as the fishing industry.

Check Your Progress Exercise 1
Note: a) Use the space below for your answer.
b) Compare your answers with those given at the end of the unit.

1) What is the contribution of the fisheries sector to the Indian economy?

15.3 MARINE FISHERIES

Marine fisheries play a pivotal role in ensuring the food and nutritional
security of the growing population, employment generation, enhanced
income, and foreign exchange earnings. It was only after the establishment of

186 the Central Marine Fisheries Research Institute (CMFRI), Kochi, Kerala in



1947, that marine fisheries development was put on sound footing. In earlier
years, the emphasis on the marine fishery sector was on the mechanization of
indigenous crafts, the introduction of mechanized fishing boats,
improvements in fishing gears, and the establishment of infrastructure
facilities such as processing plants, ice plants, cold storage, and landing and
berthing facilities. These programs, backed by the discovery of rich fishing
grounds in inshore waters paved the way for the establishment of Sea Food
Exports Industries. In the recent past, the above programs were continued
with greater emphasis on the introduction of mechanized fishing boats and
the adoption of synthetic materials for fishing gear.

With the declaration of an Exclusive Economic Zone of 200 miles in 1976,
the programs relating to deep-sea fishing were intensified. While in the fifties
and sixties, mechanized boats with trawl nets and motorized indigenous
crafts were introduced for efficient harvests from the inshore region, in the
seventies, purse-seines were introduced along the southwest coast. These
developments resulted in the expansion of fishing areas and an increase in
production. Improved harvesting technologies coupled with the increasing
demand for fish for domestic and export markets have resulted in a
significant increase in production over the last fifty years. However, the
intense exploitation of resources in coastal areas up to 50 meters by the
artisanal and small-mechanized fishing sector resulted in the annual catch
plateauing, with a decrease in catch per unit effort. While the contribution of
the artisanal sector to the total production was significant in the sixties, their
contribution at present is low (only 13%) and the mechanized and motorized
sector contribute 87% of total production. Technological research in the
fisheries did not receive much attention in India until the establishment of the
Central Institute of Fisheries Technology (CIFT), Kochi, Kerala; which gave
a foundation for research in the design of various fishing crafts, gears, fishing
techniques, methods of handlings, and post-harvest processing and
utilization.

Initially, the motorization of indigenous crafts was taken up as a first step of
mechanized fishing. Subsequently, several designs of small, medium, and
larger-sized mechanized boats were introduced into the fishing industry. Fish
detection facilities were introduced in large boats with facilities for proper
gear handling to enhance their efficiencies. Various designs and sizes of
mechanized crafts were introduced besides specialized fishing vessels like
trawling cum-fish carrying, trawler-cum-purse-seiner boats for long-line
fishing and trolling. Gear designing was given greater emphasis for
enhancing the production from the mechanized vessels and diversification of
fishing activities. The introduction of gears like, purseine trawl and bulged-
belly trawl could increase the catching efficiency by about 30%. The use of
non-rotting synthetic fibre in fishing gear was another significant
development. Of late, the use of mechanical fishing accessories, ancillary
fishing equipment, and electronic testing devices of practical value in fishing
operations have also added a new dimension for enhancing the catch per unit
effort of specific gear and craft.

An increase in the fishing intensity, declining stocks, conflict between the
fishing sectors, decreasing catch rate, decreasing recruitment, inappropriate
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exploitation patterns, habitat degradation, and resource degradation have
been identified to be the major problems of coastal fisheries, presently.
Several regulatory measures like, regulation of mesh size, regulation of
fishing areas, seasonal closure of fishing, ban of the destructive gears,
promotion of marine sanctuaries, promotion of artificial reefs and sea
ranching, effecting code of conduct for responsible fishing have to be
implemented to ensure sustainable growth in this sector. Contributed by
major fish species like Oil Sardine, Mackerel, Bombay duck, Pomfrets, and
shrimp (Fig. 15.3), the total catches from the wild have gone up from 0.53
million tonnes in 1951 to about 4.13 million tonnes in 2022-23.

Indian Tuna fish

Oil sardine fish
Fig. 15.3: Marine fishes of India

Fish production from the open seas has been stagnating since the last more
than a decade and marine fisheries are still restricted to the nearshore areas.
Marine capture fisheries play a vital role in India's economy. The sector
provides employment and income to nearly four million people. During the
last decade, marine fish production has reached a plateau. The present
scenario suggests that the current level of marine fish production from the
exploited zone has to be sustained by closely monitoring the landings and the
fishing efforts and by strictly implementing scientific management measures
to fish those resources to increase fish production from the marine sector, the
industry needs ocean-going vessels and sophisticated onboard facilities that
are capital-intensive. The major marine fish resources of India are given
below:



ANCHOVIES EPEOIDS MULLETS

BARRACUDAS FLAT FISHES LONG TAIL TUNA
BOMBAY DUCK  SEER FISHES CATFISHES
LIZARD FISHES  INDIAN MACKEREL SHRIMPS
CARANGIDS SHARK YELLOWFIN TUNA
CROAKERS INDIAN RAYS

OILSARDINE

Mariculture: Mariculture involves the cultivation of marine organisms in
seawater for food and other products either in the open ocean, an enclosed
section of the ocean, or in tanks, ponds, or raceways. Examples of
mariculture include the farming of marine finfish, and shellfish, e.g., shrimps,
lobsters or oysters, mussels, and seaweeds, etc. Non-edible products
produced by mariculture include fishmeal, nutrient agar, ornaments and
jewellery (e.g. cultured pearls), and cosmetics. In the world scenario, the
contribution of India to mariculture production is very negligible.

Mariculture is expected to be a major activity in the coastal areas in the years
to come. Given the wide spectrum of cultivable species and technologies
available, the long coastline, and the favourable climate, mariculture is likely
to generate considerable interest amongst the coastal population. At a time
when we speak of over-exploitation in the near-shore waters, limited access
to capture fisheries, and the need for diversification, mariculture can be one
of the most appropriate alternatives. Technologies for a couple of species are
presently available in the country and there is an urgent need for developing a
package of practices for many more commercially important species.

The Central Marine Fisheries Research Institute (CMFRI), Kochi, Kerala is
the pioneer in mariculture research in India, and many technologies have
been developed by the Institute during the last five decades. Though efforts
to popularize these technologies were undertaken in the States of Kerala,
Karnataka, Goa, Maharashtra, and Tamil Nadu, a quantum leap in mussel
production was observed only in the state of Kerala mainly due to the
preference for mussel meat in Kerala. Edible oyster farming (Fig. 15.4)
practised on a very small scale at certain locations in Kerala also requires to
be expanded.

=

Fig. 15.4: Oyster farming in the open sea
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Among the crustaceans, shrimp (Fig. 15.5) has been produced in the coastal
ponds in the country and about 100,000 tonnes of American White Shrimp
(Penaeusvannamei) is produced in the country outpacing the Tiger Shrimp
(P. monodon). However, the two promising marine crustacean species are the
Blue Swimmer Crab (Portunuspelagicus) and the Sand Lobster
(Thenusorientalis). Though seed production of these species has been
developed by CMFRI, commercial-level seed production technology for both
species is yet to be achieved. The marine ornamental fish industry has been
expanding globally in recent years and about 20 to 25 million marine
ornamental fishes are traded annually.

\J
¥

Fig. 15.5: Shrimp Aquaculture Farming

Nearly 98% of the marine ornamental species marketed are wild, collected
mainly from the coral reefs of tropical developing countries. This has been
demonstrated as a viable enterprise in India threatening the long-term
sustainability of the trade due mainly to indiscriminate exploitation of coral
reef areas, leading to the degradation of coral reef habitat and
overexploitation of desired species. CMFRI has also pioneered open sea cage
culture (Fig. 15.6) during the last decade and has standardized cage design
and mooring for Indian waters.

Fig. 15.6: Cage culture for raising fish in open seas



Many species of finfish like, Asian sea bass, cobia, mullets, and pearl spots
were successfully reared in cages in different maritime states of the country.
Among shellfish, capture-based aquaculture of spiny lobsters is found to be
highly profitable. An object-oriented development approach, coupled with
appropriate policy formulations can lead to the emergence of mariculture as a
substantial contributor to the seafood production of the country.

Check Your Progress Exercise 2

Note: a) Use the space below for your answer.
b) Compare your answers with those given at the end of the unit.

1) Give the importance of marine capture fisheries in the Indian economy.

15.4 BRACKISH WATER AND SALINE
FISHERIES

Coastal Aquaculture production in the country is largely on account of
shrimp farming. It is estimated that, out of about 1.23 million ha identified as
potential areas for brackish water fish farming in the country, about 10% area
is being farmed at present. Of this area, about 80% is under a traditional
farming system and the remaining is under extensive and semi-extensive
shrimp farming. At present, about 300 shrimp hatcheries are operational with
a total production capacity of 12 billion post-larvae (PL 20)/year, mostly in
the private sector. The coastal aquaculture-farmed shrimp production has
increased from 40,000 tonnes in 1991 to 8.0 lakh tonnes in 2021. This
contributes to the bulk of the Indian shrimp exports.

The Brackish water resources comprise estuaries (deltaic river mouths),
coastal lagoons, lakes, backwaters, tidal creeks, canals, mudflats, mangrove
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plants, efc. These water bodies lying between the freshwater and marine
regimes have certain characteristics, fluctuating water levels synchronizing
with the tides, a wide salinity range of 0-35 ppt (parts per trillion), higher
nutrient content, and productivity, and serve as nursery grounds for numerous
marine organisms, harbour a rich diversity of flora and fauna, and support
artisanal capture fisheries and provide a livelihood to the coastal fishers.

The tidal currents carrying with them the juvenile fish and shrimp, and the
rising and falling water level formed the basis of traditional brackish water
fish and shrimp farming practices in the Bheries of West Bengal and Pokalli
paddy fields of Kerala. Scientific brackish water aquaculture started around
the 1980s, wherein shrimp were cultured in well-designed and managed
ponds as there was high demand for them in the export market. At present
around 0.16 million ha are under shrimp culture. Andhra Pradesh and West
Bengal States are the chief producers of shrimp, accounting for about 80% of
the total country’s production. However, of late, the culture of high-value
euryhaline marine fish species is being undertaken in brackish water ponds
and cages to meet the demand in the domestic market. The most commonly
cultured fishes are Mullets, Milkfish, Sea bass (Fig. 15.7), Pompano, Grouper
(Fig. 15.8), etc.

3
Fig. 15.7: Asian sea bass fish Fig. 15.8: Grouper fish

15.5 COLD WATER FISHERIES

India is bestowed with vast and varied cold water resources with valuable
indigenous fish germplasm and pristine water with a range of thermal
regimes. Hence the Himalayan states offer a unique value proposition in Cold
Water Fisheries. India has significant resources in terms of upland
rivers/streams, high and low altitudes of natural lakes in addition to man-
made reservoirs existing both in Himalayan regions and the Western Ghats.
Coldwater fishes occupy an important place amongst the freshwater fishes of
India. The Coldwater fisheries deal with the activity in water where the
temperature of water ranges from 5 to 20 degrees centigrade. The gills of the
cold water fish are greatly reduced and the gill openings are smaller in size
for adaptation to cold temperatures.

Important Coldwater fishes of India are Mahseer (Fig. 15.9)- Deep Bodied
Mahseer, Golden Mahseer, Deccan Mahseer), Snow Trout (Fig. 15.10)-
Common Snow Trout and Chirruh Snow Ttrout, Mountain Trout -
Vagrabaril, Indian Hill Troutand other fish such as Catfish, Red-tailed Garra,
Mountain Labeo, Assamese Kingfish, Gangetic Latia/Stone roller, etc. There
are 16 big and small rivers in the Himalayan and peninsular regions having
an area of about 3,885 km. Apart from these rivers, the area of natural lakes



is 20,500 hectares. The man-made reservoirs are spread over an area of
2,65,000 hectares. Fish culture has been successfully carried on in certain
lakes and reservoirs of J&K, Himachal Pradesh, Uttarakhand, Nagaland,
Meghalaya, Arunachal Pradesh, Tamil Nadu, and Kerala. The Government of
India established the National Research Centre on Cold Water Fisheries
(NRCCWF), Bhimtal, Uttarakhand. It has played a significant role in the
improvement and conservation of indigenous as well as in the establishment
of exotic species in this region. The biological functions of fishes at high
altitudes depend upon several factors resulting in different adaptations. The
torrential streams of water in mountains contain rich oxygen (7.8 to 10.2
ppm) and low carbon dioxide, the parameters of which are most important for
the growth of fish.

Fig. 15.9: Mahseer fish Fig. 15.10: Trout

To harness its potential, the government has focused on increasing current
cold-water fish production to 90 thousand MT by FY 2024-25. Cold water
fisheries have also been instrumental in creating employment opportunities
and targets at doubling the engagement across the focus States/UTs.
Additionally, cold water fisheries are being promoted as a niche market by
promotion of omega-packed trout in all Himalayan States/UTs by
targeting 10 thousand MT of Trout production.

e Coldwater fishery resources encompass high and mid-altitude lakes,
rivers, streams, and manmade reservoirs. According to conservative
estimates, the riverine stream length holding Coldwater fisheries in the two
mountainous zones trained by the Indus and its tributaries (Jhelum, Chenab,
Ravi, Beas, Sutlej, Bhagirathi, and Alaknanda) is about 7,000 km. The
fishable streams length of hill streams in the North-West and eastern
Himalayas has been estimated as 3,200 km. Further, there are a large number
of natural lakes located in the uplands of Jammu and Kashmir, Himachal
Pradesh, Uttrakhand, Arunachal Pradesh, and Sikkim. These natural eco-tops
are virtually dotted all over the hilly terrain of these states and they hold rich
ichthyofauna of both commercial and sport fishes. While there exists a vast
scope for the development of cold water fisheries both on grounds of logistics
and economics, these resources have largely remained untapped mainly due
to a lack of development and scientific efforts.

The current fishing activities in the hills are limited to fishing/ angling by
individual fishermen in the rivers and streams and are hardly of any
commercial importance. The successful evolvement of technology of
commercial Rainbow Trout Farming in Jammu & Kashmir and Himachal
Pradesh has opened tremendous potential in exploiting various hilly rivers
and streams flowing in the foothills of the Himalayas. Similarly, the
successful Running Water Fish Culture Programme being carried out by
monoculture of mirror carp in the hill states has given a new impetus to the
aquaculture promotion programme in the uplands. The expansion of both
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these programs could go a long way not only in boosting fish production in
the Himalayan states but also in the generation of large-scale employment for
hill inhabitants.

India has around 2.25 million ha of Tanks and ponds area where culture-
based fishery is predominant and contributes to the maximum share of total
fish production. The current production from tanks and ponds is 8.5 million
MT. As a major contributor towards production, the government now has
prioritized expanding the horizontal area under tanks and ponds to achieve
a target production of 13.5 million MT.

Check Your Progress Exercise 3

Note: a) Use the space below for your answer.
b) Compare your answers with those given at the end of the unit.

1) Name any three brackish water resources.

3) Name any two fishes commonly (each) cultured under brackish water
and cold water fisheries in India.

15.6 ORNAMENTAL FISHERIES

Ornamental fish culture is the culture of attractive, colourful fishes of various
characteristics, which are reared in a confined aquatic system. Farmers and
hobbyists mainly grow them. Ornamental fishes are also known as “living
jewels”. Ornamental fishes of India contribute about 1% of the total
ornamental fish trade. India has great potential in ornamental fish production
due to the presence of a rich biodiversity of species, favourable climatic
conditions, and the availability of cheap labour. Kerala, Tamil Nadu,
and West Bengal mainly practice ornamental fish farming in India.



The ornamental species are categorized into indigenous and exotic. The
availability of a vast number of native species has contributed significantly to
the development of the ornamental fish industry in the country. North-eastern
states, West Bengal, Kerala, and Tamil Nadu are blessed with potential
indigenous species. The north-eastern states contribute around 85% of the
total market and the rest comes from the southern states of India. The
ornamental fish exports from India showed an increasing trend and
exponential growth over the years. The share of India in world ornamental
fish exports fluctuated and remained at less than one per cent for most of the
years. About 90% of native species are collected and reared to meet export
demand. Presently, nearly 100 native species are reared as aquarium fish.
There is also a great demand for exotic species due to their colour, shape, and
appearance.

More than 300 exotic species are covered in the ornamental fish trade. About
200 species are bred in India. And 90% of India exports go from Kolkata
followed by 8% from Mumbai and 2% from Chennai. There are more than
30,000 fish species reported around the world, of this about 800 belong to
ornamental fishes which come under eight closely related families. Most of
the ornamental fishes survive in the freshwater. The northeast region is
known as a repository (74%) of the ornamental fishes. Some of the important
species are Ornamental Goldfish, Rosy Barb, Golden Barb, Silver Barb,
Goldfish, Zebra Fish, Blue Perch, etc.

Aquarium fishes are mainly categorized into two groups, viz. oviparous (egg
layers) and ovoviviparous (livebearers). The majority of aquarium species are
egg layers and normally external fertilization occurs. Based on this, it is again
categorized into the following types:

Egg scatter laying non-adhesive eggs

Egg scatter laying adhesive eggs

Egg buriers

Mouth incubators

Nest-builders and

Sk w e

Egg-carriers

The potential of streams and rivers of the Western Ghats as a rich source of
ornamental fish is yet to be recognized. About 80% of ornamental fishes are
from freshwaters and the rest are from brackish and marine waters. Most of
the ornamental species are warm water tropical, except some eurythermal
carps like, goldfish, and koi, which are cold temperate in origin and now have
a worldwide distribution. Ninety per cent of the freshwater ornamental
species are farmed and wild species through capture are only 10%. In the
case of marine and brackish water species reverse is the case.

In contrast to freshwater ornamental fishes, marine ornamental fishes are the
most popular attractions worldwide due to their adaptability to live in
confinement. The variety of shapes, sizes, colours, behaviour, and ecology
exhibited by reef fishes is amazing. In the Gulf of Mannar, a total of 113
marine ornamental finfish species have been recorded under 24 families.
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Potential marine ornamental fish species resources are Clown Fish, Lion
Fish, Parrot Fishes, Trunk Fishes, Marine Angels, Butterfly Fish, Cardinal
Fishes, Unicorn Fish, Rabbit Fish, Squirrel Fish, Scorpion Fish, Sand-smelt
Fish and Seahorse.

Ornamental fisheries have immense export potential; it is a multi-billion
industry spread across more than 125 countries with trade at a retail level
worth US $10 billion. To put India at the forefront of ornamental fisheries
(Fig. 15.11), the Government is making efforts for holistic development of
the sector through the creation of ornamental fish clusters in selected inland
and marine areas. Focus is also being given to promoting public-private
partnerships for the establishment of various fish production units to make
the sector vibrant and remunerative. The scheme has already started
demonstrating tangible benefits by adopting a participatory approach.

Fig. 15.11: Ornamental fishery in India

15.7 AQUACULTURE

Indian fisheries and aquaculture is an important sector of food production,
providing nutritional security to the food basket, contributing to agricultural
exports, and engaging about 14 million people in different activities. The
total fish production of 16.24 million metric tonnes presently has nearly 65%
contribution from the inland sector and culture fisheries constituting about
6.3% of the global fish production. Aquaculture production has been broadly
classified into mariculture, brackish water culture, and freshwater culture.



Aquaculture in coastal areas is normally considered part of brackish water
aquaculture while aquaculture activities in cages or pens set in bays and
lagoons are considered part of mariculture activity. In terms of aquaculture
production in quantity during the year 2021, China ranks first followed by
India with the production of 12.11 million tonnes.

Brackish water aquaculture in India is concentrated around the Giant tiger
prawn and White-leg shrimps the most important species (Fig. 15.12). In the
recent past culture of exotic, white-leg shrimp, however, has attracted the
farmers’ attention because of its fast growth, low incidence of native
diseases, availability of Specific Pathogen Free (SPF) domesticated strains,
and culture feasibility in wide salinity range (Fig. 15.13). With the production
levels of 10—12 tonnes/ha/crop of 3-4 months’ duration, the production of this
species has reached a level of 800,000 tonnes during 2021-22.

Fig. 15.13: Harvested Shrimp from the aquaculture ponds/farms

Freshwater Aquaculture: Freshwater aquaculture (Fig. 15.14) resources of
the country have been estimated to be of the order of 6.23 million ha, of
which 2.25 million ha are in the form of ponds/tanks, 0.827 million ha in the
form of Beels, Jheels/ derelict water bodies, and 3.15 million ha of reservoirs.
The present contributions of 8.0 million tonnes from these resources are
hardly commensurate with their vastness and offer the scope for realizing
more production with the available technologies in the country. There is a
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wide scope for increasing fish production through aquaculture and by
utilizing the available reservoir areas.

With only 40% of the available cultivable water area under aquaculture, the
average productivity of tanks and ponds is 3 tonnes/ha/year in Fish Farmers
Development Agency (FFDA) ponds. By increasing the coverage of the
water area and the productivity of existing waters by 50%, the total
production from the aquaculture sector could be doubled. Thus, the thrust has
to be on bringing more and more water bodies under aquaculture practices
and also to increase the productivity of water bodies through scientific
management and inputs. Indian aquaculture is mainly dominated by major
carp that account for around 80% of the total inland fish production.

There are many potential finfish and shellfish species, catfishes, prawns,
ornamental fishes, efc. suitable for different agro-climatic conditions and can
be brought under the aquaculture practices. There is scope for achieving
production levels of 6 to 8 tonnes of fish per ha per year in several parts of
the country. Such potentials need to be harnessed to increase the overall
production from the aquaculture sector through the intensification of cultural
practices.

Fig. 15.14: Freshwater Aquaculture farms

Check Your Progress Exercise 4

Note: a) Use the space below for your answer.
b) Compare your answers with those given at the end of the unit.

1) Define Ornamental Fisheries. Where is it practised in India?

2) Brackish water aquaculture in India is concentrated around which
species?



3) Mention the freshwater aquaculture resources in India.

15.8 LET US SUM UP

Indian fisheries including aquaculture an important sector of food production
provide nutritional security, livelihood support, and gainful employment to
more than 14 million people, and contribute handsomely to agricultural
exports. With diverse resources ranging from the deep seas to lakes in the
mountains and more than 10% of the global biodiversity in terms of fish and
shellfish species, the country has shown continuous and sustained increments
in fish production since independence. The total fish production during 2021-
22 was around 16.24 million metric tonnes, of which nearly 70% were from
the inland sector and about 30% from culture fisheries constituting about 8.0
% of the global fish production. With high growth rates, the different facets,
viz., marine fisheries, coastal aquaculture, inland fisheries, freshwater
aquaculture, and cold-water fisheries are contributing to the food basket,
health, economy, exports, employment, and tourism of the country. The
development of aquaculture in the country has great potential for enhancing
fish production, accelerating the fish and shrimp industry, and generating
several opportunities for employment with substantial contributions to the
Indian economy. Ornamental fisheries have immense export potential; it is a
multi-billion industry spread across more than 125 countries with trade at a
retail level worth US $10 billion. To put India at the forefront of ornamental
fisheries, the government is making efforts for holistic development of the
sector through the creation of ornamental fish clusters in selected inland and
marine areas.

15.9 KEYWORDS

Angling :  Angling is a fishing technique that uses a fish hook
attached to a fishing line to tether individual fish in the
mouth.

Berthing : Bringing a fishing vessel to her berth (a designated
location in a port or harbour used) and anchored.

Biodiversity : A variety of plants and animals live in the world or a
particular habitat.

Brackish :  Water occurs in a natural environment that has more

water salinity than freshwater, but not as much as seawater; a

mixture of fresh and saltwater.

Cold-blooded : Animals whose body temperature varies with that of
the environment (e.g. fish).

Eurythermal :  Organisms are those that can tolerate a wide range of
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temperatures.

Flood plain Generally flat area of land next to a river or stream.

Ichthyofauna The fish of a particular region; indigenous fish of a
region.

Impetus Something that makes a process or activity happen or
happen more quickly.

Lagoon A lagoon is a shallow body of water separated from a
larger body of water by a narrow landform, such as
reefs, barrier islands, efc.

MMT Million Metric Tonne; equals 1000kg.

Monoculture Cultivation of a single crop or organism in a given
area.

Pristine Clean and fresh as if new.

Purse-seines

A large fishing net which may be drawn into the shape
of a bag, is used for catching fish.

Reservoir A large natural or artificial lake or water body is used
as a source of water supply.

River A form of aquaculture in which a population of a fish

Ranching species is held in captivity for the first stage of their

lives, then released, and later harvested as adults when
they return from the sea to their freshwater birthplace
to spawn.
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15.11 ANSWERS TO CHECK YOUR PROGRESS

EXERCISES

Check Your Progress Exercise 1

1.

India is the 3rdlargest fish producing and 2ndlargest aquaculture nation in
the world. Constituting around 8% of the global fish production, the
sector contributes 1.24% to the country's Gross Value Added (GVA) and
over 7.28% to the agricultural GVA.

Reservoirs constitute the single largest inland open-water fishery
resource both in terms of resource size and productive potential. They
are large areas of water bodies contributing significantly to total inland
fish production. Whereas the floodplain lakes are primarily a continuum
of rivers Ganga and Brahmaputra. These are in the form of oxbow lakes.

Indian: Catla, Rohu, Mrigal; Exotic: Silver Carp; grass carp, common
carp.

Check Your Progress Exercise 2

1.

3.

Marine capture fisheries play a vital role in India’s economy and provide
employment and income generation to nearly four million people.

Mariculture involves the cultivation of marine organisms in seawater for
food and other products either in the open ocean, an enclosed section of
the ocean, or in tanks, ponds, or raceways. Examples of mariculture
include the farming of marine finfish, and shellfish, e.g., shrimps,
lobsters or oysters, mussels, and seaweeds.

Anchovies, Indian Mackerel, Indian Tuna, Oil Sardine, Bombay Duck.

Check Your Progress Exercise 3

1.

The Brackish water resources comprise estuaries (deltaic river mouths),
coastal lagoons, lakes, backwaters, tidal creeks, canals, mudflats,
mangrove plants, efc.

The Coldwater fisheries deal with fisheries activity in water where the
temperature of water ranges from 5 to 20 degrees centigrade. Cold water
fisheries have also been instrumental in creating employment
opportunities and targets at doubling the engagement across the focus
States/UTs.

Most cultured brackish water fishes are Mullets, Milkfish, and Sea bass.
Coldwater fishes of India are Mahseer, Snow Trout, Mountain Trout and
other fish such as Catfish, Red-tailed Garra, Mountain Labeo, Assamese
Kingfish, Gangetic Latia/Stone roller, etc.
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Check Your Progress Exercise 4

1.

Ornamental fish culture is the culture of attractive, colourful fishes of
various characteristics, which are reared in a confined aquatic system.
Farmers and hobbyists mainly grow it. Ornamental fishes are also
known as “living jewels”. It is commonly practised in Kerala, Tamil
Nadu, West Bengal and North-eastern states.

Brackish water aquaculture in India is concentrated around the Giant
tiger prawn and White-leg shrimp.

Freshwater aquaculture resources of the country have been estimated to
be of the order of 6.23 million ha, of which 2.25 million ha are in the
form of ponds/tanks, 0.827 million ha in the form of Beels, Jheels/
derelict water bodies, and 3.15 million ha of reservoirs.



