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CIFRI at a glance:

• CIFRI was established 
during 1947 under the 
Govt. of India

• Major focus on fisheries 
sustainability (Ecology, 
Fisheries, Water 
budgeting and Climate 
change) in Inland open 
waters



Ecosystem diversity-Home of fish -Fish diversity

Coast line
8,118 kms (3,600 fishing 

villages)

EEZ 2.03 million sq. km

Continental Self 0.506 million sq. km

Rivers & Canals 1,91,024 km

Reservoirs 3.15 million ha

Ponds and Tanks 2.36 million ha

Oxbow lakes & derelict waters 1.3 million ha

Brackishwater 1.2 million ha





Climate changeSiltation

PollutionObstruction/Abstraction



Main issues confronting us
A :Conservation 
– What to conserve ?                      ( Fishery alone –no )

• Ecosystem  
• Stocks
• Sustainable management of both

B. Enhancement
Harnessing productivity ( Technology )

– Improving production
– Species improvement
– Appropriate combination of indigenous and outside stocks

C. Is Fishery sector responsible for any loss?
i) Direct  ii) Indirect iii) Other sector impinging

D. Other sectors are impinging FISH in a big way
E. So the concept of IWRM ?



River management objectives

• Extractive objectives :
• food fishery, recreational fishery, ornamental 

fishery, bait fishery, fry fishery, others.
• Ecological objectives : 
• sustainability, conservation,
• Social objectives :
• income to fishers, equity/benefit distribution, 

conflict reduction, revenue to government, 
contribution to GDP, export income



Relation of River fish and water

•A group of fishes move large distances within river channels between 
feeding and breeding habitats.

•A group of fishes that move locally from floodplain water bodies to 
surrounding plains during floods and return to impoundment later

•A group of fishes that are intermediate between the floodplain resident and 
long distance migrants.

•Each group respond differently to changing conditions in river system.

•A relationship exists between the greater biomass catch of fish with 
intensity of flooding in river.

Any drastic changes in river flows does impact all above, results in loss in fish 
habitat and economies at different levels.



Recent ongoing CIFRI’S REACH

Narmada
Tapti
Chaliyar
Cauvery
Mahanadi
Kathajodi
Hooghly
Tamas/ Tons
Torsa
Gandak
Siang
Chilika, Korapuzha estuary, 
Canals (Sundarbans, Punjab)

1. Arunachal 
Pradesh

2. Gujarat
3. Kerala
4. Karnataka
5. Maharashtra
6. Madhya Pradesh
7. Uttar Pradesh
8. Bihar
9. Odisha
10.Punjab
11.Tamil Nadu
12.West Bengal



FISHERIES AND SOCIOECONOMICS OF RIVERS 
Mahanadi, Cauvery, Tapti, Siang AND Chaliyar



2015-2016 
(98km)

Mahanadi river: Basin 
area of 1,41,589 km2,

nearly 4.3% of the total 
geographical area of the 
country
Length: 845 km

Mahanadi 
Basin



152

110

41

24

0
20
40
60
80

100
120
140
160

0 8 28 36 45 100 215 255 300 325 330

El
ev

at
io

n 
(m

)

Distance from dam axis (km)

Zone I Zone II Zone III

L-Section of the Selected site in river 
Mahanadi



Significant Records:

• Ecological asset were identified (Ansupa
floodplain wetland and Satkosia wild life
sanctuary and 38 deep pools serving are
shelter sites for fish during lean season).

• Livelihood mapping showed fisheries is the
top income source for the people. Hence,
underlines the importance of river water
connectivity with river for fish catch.



ANSUPA WETLAND



Fisheries

Agriculture

Eco-tourism 

Aquatic edible plants

Avi-fauna 

Molluscs

Direct livelihood opportunities provided by Ansupa 

Fish species of SIF
(Nutrient rich) and
ornamental fish
importance are
major focus for
future studies such
as conservation and
exploitation.



SATKOSIA GORGE (wild life sanctuary and 
home for large bodied carps and catfishes)





Fishes of river Mahanadi

A total of 113 (76+37) species belonging to 44
(20+24) families was reported in the Mahanadi
river. While Day (1869) has recorded 146
species of which several were collected from
the Cuttack region. Job (1955) work covering a
stretch of 104 km of the main Mahanadi
presents a record of 86 species.
First record of the Burmese river gizzard shad,
Gonialosa modesta (Day, 1870)
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Endangered Fish (IUCN Red List 2012.2)

State fish of ODISHA

Tor mahanadicus

Tor khudree



NT (IUCN)

Generalised linear model (GLM) analysis
observed that depth (P < 0.01) and water
temperature (P < 0.05) are significantly
correlated with C. chitala and Tor tor
mahanadicus distribution. Study underlined that
a depth of 18 to 30 feet should be maintained in
the river course as deep pools as habitat
preference of Chitala chitala during lean season.



Breeding stage water requirement

Tor mahanadicus breeds during post monsoon
season with a river discharge more than 60000
cusec with water temperature 24.0±0.5 0C, pH 7.5
and DO 7.4 ppm

Sahoo A.K. and Sahoo B., (2015) Environmental flow estimation 
under climate change. Current Science.109 (9): 1522

Sahoo A.K. Sharma A.P. and Suresh V.R., (2016) 
Managing rivers: Ecohydrology an effective tool under 
climate change. National Academy Science Letters. 
DOI 10.1007/s40009-016-0454-0
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• Association between habitat variables (Flow,
Dissolve oxygen, BOD, transparency, specific
conductivity, nitrate, phosphate and
magnesium) with phytoplankton abundance
showed that Fragilariophytes and Cyanophytes
are more influenced by Phosphate and Specific
conductivity during Low flow (8000 to 15,000
cusec) than high flow (>90,000 cusec).

Plankton species suitability water requirement



Macrobenthos composition in 
different stretches of river 

Mahanadi
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Physico-chemical parameters:
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• Redundancy analysis (RDA) was preferred over
canonical correspondence analysis (CCA) because of
unimodal response of biotic community to the gradient
of water quality. Biotic parameters such as fish, benthos
and plankton diversity were associated with the water
quality parameters such as velocity, dissolve oxygen,
silicate and TDS and observed that fish community is
inclined more towards TDS and periphyton is more
inclined to higher Silicate value and benthic community
is more inclined towards the water velocity. It was
noticed that higher the velocity (>0.8m/s) the lesser
diversity of Thiara lineate
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Water requirement for fish species:

• Tor sp.: discharge rate 50,000 to 55000 m3/s with pH: 7.5, DO: 7.4 
ppm, TA: 62mg/l, WT: 24.2 0C

•Rita: discharge rate15000 to 22000 m3/s with with pH: 8.1, DO: 6.2 
ppm, TA: 78.4mg/l, WT: 29.2 0C 



Awareness on Mahanadi fish conservation through e-flows:

Staff of State Fishery 
Dept. Odisha 

State Fishery Department, Village 
panchayat, and NGO, Utsharga, 
jagatsinghpur, Odisha

Fishermen of Boudh 
Dist.



Sponsored by –
NMCG, Ministry of Jal Sakti

Govt. of India



An all total of 190 fish species belonging to 133 genera, 60 families and 17
orders were recorded from 18 selected sampling stations so far under the project.

Maximum number of species were recorded from Bijnour (N=99) and Narora
(N=91) in Uttar Pradesh

 Out of 190 fish species recorded, total of 12 Near threatened (NT), 03
Endangered (EN) and 04 Vulnerable (VU) have been recorded as per IUCN Red
list category ver. 3.1 from the entire stretch of the river Ganga.

FINDINGS
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River ranching of depleted fish stock and awareness programme





Maintaining 
Longitudinal 

connectivity in rivers

Ecological flows
+
Fish Pass



Hilsa fisheries improvement in middle 
stretches of river Ganga



Hilsa Catch at Allahabad
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CWC, NMCG, IWAI & CIFRI Hilsa ranching station, Farakka

Hilsa tagging 
to understand 
the migration 
of hilsa in the 
middle strech 
of river Ganga





Present/Future work on environmental 
flows:

GIZ-CIFRI-E-flows Mahanadi delta



Ohh…Water….

You are not something
that is needed for life;
you are life itself.


