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The Annual Report 2025 of the ICAR-
Central Inland Fisheries Research Institute
presents a comprehensive account of
scientific achievements, technological
innovations, policy support, and
community-centric interventions
undertaken by the Institute for
sustainable development and
management of India's inland fisheries
sector. Guided by the national priorities of
food and nutritional security, livelihood
enhancement, ecological sustainability,
climate resilience, and resource
governance, the Institute continued to
strengthen its leadership in advancing
science-led inland fisheries development
ofthe country.

The year witnessed significant progress
through the implementation of 19
institute-funded projects, 3 ICAR network
projects, and 32 externally funded and
consultancy projects, alongside
programmes under the Scheduled Caste
Sub Plan (SCSP), Scheduled Tribe
Component (STC), and Northeastern Hill
(NEH) activities. These multidisciplinary
efforts generated critical scientific
insights, management advisories, and
scalable technologies across riverine,
estuarine, reservoir, wetland fisheries,
and open-water aquaculture ecosystems,
supporting informed decision-making for
sustainable fisheries governance and
blue economy development.

Extensive assessments of fish production
dynamics and catch trends including that
of Hilsa shad in some of the rivers was
conducted during the year towards
formulation of evidence based resource
governance policy for sustainable
riverine fisheries. Investigations in lakes
and estuaries further strengthened
understanding of their ecology,
biodiversity conservation, shoreline
dynamics, etc. contributing important

Dated : 01 March 2026
Barrackpore

scientificinputs for ecosystem restoration
and adaptivefisheries policies.

Research on reservoirs and wetlands
emphasized biodiversity conservation,
fisheries ecology, climate resilience, and
sustainable resource management.
Innovative habitat restoration
approaches such as macrophyte-based
interventions demonstrated promising
outcomes for conservation of small
indigenous fish species and
enhancementof wetland biodiversity.

The Institute also made substantial
advances in open-water aquaculture,
aquatic animal health, environmental
biotechnology, and fisheries informatics.
Investigations on fish nutrition, disease
diagnostics, antimicrobial resistance, and
molecular phylogeny strengthened the
scientific foundation for sustainable
aquaculture development. Technology-
driven innovations such as drone-
assisted monitoring, loT and sensor-
based water quality surveillance systems,
portable hatchery units, and
smartphone-enabled aptasensors for
antibiotic detection reflected the
Institute's increasing emphasis on
climate-resilience, precision, and
translational fisheries research aligned
with the Blue Economy and One Health
frameworks.

In the areas of environmental monitoring
and resource assessment, nationwide
frameworks for hypoxia evaluation,
wetland informatics, greenhouse gas
emission studies, and pollution
monitoring generated importanttools for
evidence-basedfisheries governance and
ecosystem management. Research on
petroleum hydrocarbons, microplastics,
bisphenol compounds, and other
emerging contaminants further
highlighted the Institute's commitment
towards environment and aquatic health
management.

The Institute's socio-economic and
outreach initiatives continued to create
meaningful grassroots impacts through
community-based fisheries
management, women-centric livelihood
programmes, pen and cage culture
demonstrations, fish ranching in the
Ganga, and large-scale skill development
initiatives benefitting fishers across the
country. By strengthening stakeholder
participation, entrepreneurship
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development, and learning-based
extension systems, the Institute
continued to energize women-centric
pathways for the blue economy and
contribute towards the vision of Viksit
Bharat @2047, while advancing
Sustainable Development Goals related
to ecological sustainability, nutrition
security, gender equality, and livelihood
enhancement. Special emphasis was
accorded to the Northeastern Hill region
through biodiversity exploration,
fisheries assessments, culture
demonstrations, and livelihood-oriented
interventions. Two new fish species,
Pethia dibrugarhensis and Puntius torsai,
were discovered from Assam and West
Bengal, respectively.

| place on record my sincere gratitude to
Dr. M.L. Jat, Secretary, DARE and DG, ICAR
for his unstinted support and guidance in
steering the Institute's activities. | am also
grateful to Dr. J. K. Jena, Deputy Director
General (Fisheries Science); Dr. Devika
Pillai, Assistant Director General (Inland
Fisheries); Dr. Subhadeep Ghosh,
Assistant Director General (Marine
Fisheries); and other members of the
Fisheries SMD for their continuous
encouragement and support. | deeply
appreciate the dedicated efforts of Team-
CIFRI, including the Scientists, Technical
and Administrative personnel,
supporting staff, RAs/SRFs/YPs, students,
and the entire CIFRI fraternity, whose
collective commitment and
contributions significantly strengthened
the Institute's research, development,
extension, and policy support initiatives
during the year. | also place on record my
sincere gratitude to the community of
fishers/Professors of Practice across the
country whose traditional knowledge,
participation, and field-level cooperation
greatly enriched the Institute's research,
technology validation, and outreach
endeavours, while helping bridging
scientific innovation with grassroots
realities. | also commend the Editorial
Team for their sincere efforts in compiling
thisreport.

It is hoped that the scientific outputs,
management advisories, technologies,
and field-level interventions highlighted
herein will contribute in strengthening
India's inland fisheries sector, ecological
resilience, and inclusive blue economy
growth.

{_’_'.?""'i?_- -
Dr. Pradip Dey
(Director)
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Inthe year 2025, the Institute operated 19
Institute-funded, 3 network research
projects, 32 externally funded and
consultancy projects, besides execution
of SCSP, STC and NEH programmes.
Salient achievements emanated from
these activities are summarized below:

Riverine and Estuarine Fisheries

Based on primary surveys in fishing
villages and landing centres annual
fish catch from rivers Narmada,
Cauvery, Sutlej, Gomti and Pamba
have been estimated to be 27259-
31236 metric tonnes (MT), 11899
Mt, 436 MT, 3690 MT and 434.4 MT,
respectively. Catch per unit efforts
(kg/fisher/day) of fishing ranged
from 2.93-27 in Narmada, 3.2-23 in
Cauvery, 3.03 - 20.3 in Sutlej, 0.54 -
533 in Gomti, and 1.9 - 12.85 in
Pamba rivers. A bumper catch of
7290 MT Hilsa was recorded in
Narmada estuaryin 2025.

Water quality of river Gomti in
Lucknow upstream and
downstream was sub-optimal with
low DO, elevated nutrients, and
organic matter loads.

Ecology and fisheries of Pulicat lake,
Kayamkulam estuary and Mahi
estuary have been studied.
Potential breeding habitats of
Etroplus suratensis and Crassostrea
madrasensis were identified in the
Kayamkulam estuary.

Major abiotic and biotic
characteristics of Pulicat lake varied
widely with seasons. Mud crab and
clam fisheries greatly support
livelihoodsin the lake.

There is a clear salinity gradient in
Mahi estuary influencing its abiotic
and biotic parameters. Vulnerable
bull shark Carcharhinus leucas was
recorded for the first time reflecting
euryhaline nature of the estuary.

Decadal shoreline analysis of the
Indian Sundarbans showed severe
erosion at Mousuni, moderate
erosion at Gosaba, and accretion at
Jharkhali islands. A total of 116 fish
species have been recorded from
the estuarine fish catch of the Indian
Sundarbans, with dominance of
Gobiidae.

Reservoirand Wetland Fisheries

Fisheries, ecology, and system
dynamics of Kanva, Sathanur, and
Banasurasagar reservoirs of
peninsular India were studied to
develop comprehensive database
and management strategies for
sustainable utilization of the
resources.

An ecological shift from submerged
macrophyte dominance to
plankton dominance is
accompanied by significant loss of
wetland biodiversity, especially
small indigenous fishes (SIFs) and
benthicinvertebrates. Artificial park
with macrophytes inside small
floating cages was found to provide
breeding and nursery habitat and
might help in restoration of SIFs in
wetlands.

Long-term analyses of data show
that fish production in Gandhisagar
Reservoir is now driven by
management interventions -
particularly fishing effort regulation
and stocking - rather than by
climatic variability, establishing the
reservoir as a resilient,
management-regulated system.

Maithon Reservoir is experiencing
climate stress, which combined with
governance gaps and low adaptive
capacity has heightened livelihood
vulnerability of downstream fishers.
Nesa Reservoir also has a climate-
sensitive fishery where erratic
rainfall, weak management, and low
adaptive capacity are making
livelihood vulnerable.

Getalsud Reservoir is witnessing
intensifying cage aquaculture
leading to enhanced livelihoods but
increased ecological pressure and a
shift towards exotic-dominated
fisheries.

Fish production potential of open
coal pits (OCPs) of Madhya Pradesh
and Jharkhand was estimated to be
ranging from 50.2 to 77kg/ha/yr.
Heavy metal contents in Tilapia and
Pangas from OCPs remained below
food-safety limits. However, bottom
waters of OCPs levels have low
dissolved oxygen and high free CO,
showing stressful environment for
fisheries.

Open-water Aquaculture Production
and Management

Cage culture trial of Sperata
seenghala demonstrated improved
feed intake and growth responses
when fed high-protein diets
indicating the species' high protein
requirements.

Nursery rearing of Amur carp in a
biofloc system revealed 200 no./m?
as the optimal stocking density with
superior biomass production,
acceptable growth and survival,and
efficientfeed utilization.

Fishery Resource Assessment and
Informatics

A nationwide spatio-temporal
framework has been developed for
assessing hypoxia stress across river
systems. Key seven sub-basins
showed faster hypoxic risk
intensification.

To facilitate nationwide wetland
monitoring, a web portal of wetland
informatics was created integrating
critical environmental parameters,
viz. DO, BOD, pH, water
temperature, specific conductivity
and nitrate.

Freshwater wetlands exhibited
highest CH, and N,O emissions
during the post-monsoon period,
and CO, emission during monsoon.
River Yamuna had highest
emissions during summer, with
polluted locations acting as major
hotspots.

The Hooghly estuary was assessed
for petroleum hydrocarbon,
bisphenol-A and nonyl phenol
pollution. Presences of per- and
polyfluoroalkyl substances were
also monitored in commercially
importantfishes of the estuary.

Length-weight and morphometric
study of Systomus sarana, Ompok
bimaculatus, and Cirrhinus reba
across five hydroclimatic zones
revealed significant spatial
variations indicating habitat-
specific influences on fish growth
andresilience.

Otolith morphology showed
species and river specific patterns,
with strong correlation between
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Executive Summary

fish length and otolith dimensions,
highlighting the potential of
otolith-based markers for stock
discrimination and growth
assessment.

Aquatic Environmental Biotechnology

Investigation of disease outbreaks
identified Aeromonas spp.,
Lactococcus lactis, Pseudomonas
spp., Ichthyophthirius multifiliis and
Dactylogyrus sp. as major
pathogens in Labeo rohita, L. bata,
Cirrhinus mrigala and
Pangasianodon hypophthalmus.

An anti-snail formulation with
suitable delivery mechanism has
been developed. A weed-fish Kkill
formulation has also been
developed and evaluated.

A phylogeny tree of Channa spp.
was constructed which delimited
taxa such as C. barca, C.
aurantimaculata, C. stewartii, C.
striata, C. micropeltes, and C. lucius.
However, it failed to distinguish
between closely related pairs such
as C. gachua and C. harcourtbutleri,
and between C. bleheri and C.
brunnea.

Amino acid profiling of
Heteropneustes fossilis and
Glossogobius giuris revealed a
balanced composition of essential
and non-essential amino acids,
underscoring their nutritional
significances.

Fisheries Socio-Economics

Initiatives were taken in West
Bengal, Assam, Gujarat, Kerala and
Karnataka to fulfil selected
Sustainable Development Goals
(SDGs). In Purulia district of West
Bengal, fisheries management
practices were demonstrated in 16
rainfed waterbodies (bandhs) for
community-managed aquaculture
benefitting 481 tribal women. To
diversify income sources, 30 tribal
women from Manbazar, Purulia
were provided with tanks and
ornamental fish kits.

Intervention in pond aquaculture in
South 24 Parganas, West Bengal, has
led to formation of self help groups
(SHGs).

-wrs |CAR-CIFRI - Annual Report 2025

An ecosystem services - based
Resilient Blue Economy framework
was developed linking
provisioning, regulating,
supporting, and cultural services
with livelihoods, ecological
restoration, community
empowerment, and institutional
coordination.

NEHProgramme

A new fish species, Pethia
dibrugarhensis (Teleostei:
Cyprinidae) has been discovered
from Assam. Ichthyofaunal surveys
conducted in the Krem Um Ladaw
cave, East Jaintia Hills, Meghalaya
identified 11 fish species.

Exploratory surveys were conducted
on thefisheries of Diplai, Halowadal,
Tipkai, and Sareswar beels in
Bodoland Territorial Council. Pen
culture trial of carps carried out in
these beels recorded high growth
rate for most species, suggesting
favorable conditions for fish
production. ICAR-CIFRI also
promoted cage culture in Sitacherra
Lake, Tripura.

A total of 146 fin-fish species have
been documented from
Brahmaputra River with dominance
of Cabdio morar. Total fish catch
from the studied stretch of the river
has been estimated at 933.70 mt.
Catch structure analyses of Hilsa
showed that the smaller size groups
(100-250 mm) dominated the
landings.

Habitat ecology and fisheries of
major rivers of Sikkim were studied
identifying Neolissochilus
hexagonolepis and Schizothorax
richardsonii as the dominant
species. Average CPUE of Teesta and
Rangeet rivers were estimated to be
3-5 kg/fisher/day, and 4-6
kg/fisher/day, respectively.

ICAR NetworkProjects

Withdrawal study determined slow
clearance rate of antifungal
clotrimazole from P. hyophthalmus
making the catfish prone to toxicity
effects as well as making the treated
fish unfitfor human consumption at
least for one-and-half month. While
withdrawal period of Romet 30 was

foundtobe 5 daysin the catfish.

During 2025, a total of 109 farms
were studied for identifying AMR
pattern in Escherichia coli,
Aeromonas sp., and Staphylococcus
sp. E. coli exhibited over 15%
resistance to ceftazidime and
ampicillin while Aeromonas
demonstrated a higher resistance of
19% to cefoxitin and 48% to
imipenem.

Successful natural breeding of
cichlids Neolamprologus pulcher
and Amphilophus trimaculatus
demonstrated that a sex ratio of 2:4
(F:M) yields a higher number of fry
with better survival.

Market demand and trade pressure
of legally protected Channa barca
were assessed from ornamental fish
markets of Assam.

Externally Funded Projects

The Institute has developed an loT
based turbidity monitoring system
with real-time messaging service,
and wireless floating water quality
monitoring system.

Scampi seed stocking was under-
taken in Ghaghra, Kelaghagh, and
Masaria reservoirs to improve
livelihood of tribal fisher
communities of Jharkhand,
resulting in scampi production of
26.8, 57.9, and 34.1 metric tonnes,
respectively. In the 2™ phase (2025-
2028) six more reservoirs have been
taken up forenhancement.

Annual potential fish yield of the
Hirakud Reservoir was estimated to
be 70 kg/ha. Spatial analysis of
water and sediment in cage and
non-cage sites confirmed that the
reservoir is environmentally
congenial for cage culture.

Disease surveillance was
undertaken in aquaculture farms of
Howrah, East Medinipur, and South
24 Parganas districts of West
Bengal. Further Aeromonas veronii
was identified as a major pathogen
in cage-cultured Pangas in Hirakud
Reservoir.

Disease surveillance in Lates
calcarifer was conducted in West
Bengal and Odisha. Whole




transcriptomic analysis of gut, and
liver tissues showed significant
expression of noble genes with
extensive infection-induced
transcriptional reprogramming.

A total of 30 river ranching
programs were conducted to
restore IMC and Mahseer in the
Ganga River. For Hilsa fisheries
restoration in middle stretch of the
river, 98,719 Hilsa of different sizes,
artificially bred 9.1 lakh spawns and
11.64 lakh fertilized eggs were
ranched above Farakka barrage.

A portable FRP carp hatchery was
established at Farakka and about
100,000 IMC fingerlings, generated
through breeding, were released
into the Ganga above Farakka
barrage for enhancing the natural
stockof IMC.

Outreach initiative educated
26,352 fishers about destructive
fishing practices, fostering
community engagement through
events like 'Ganga Aarti' and 'World
Environment Day!

'River Dialogue' was organized in
the 14th Asian Fisheries and
Aquaculture Forum, stressing
citizen involvement in
conservation ofthe Gangetic
dolphin.

All the bheries of East Kolkata
Wetlands (EKW) were recorded in
GIS database. Study revealed fish
productivity in the range of 1829 -
2095 kg/ha/year with total annual
production of 8931-10,242 mtfrom
the EKW with 30-35% contribution
fromTilapiaalone.

Load of microplastic
contamination ranged from 140 to
420 particles/m®in waterand 13.63
to 53.33 particles/kg in sediments
in different stretches of the
Brahmaputra River was found with
the highest loads in Desangmukh
(in water) and Dibrugarh (in
sediment).

Oils extracted from silkworm
Antheraea mylitta and Bombyx mori
pupae showed limited
antimicrobial activity in crude
form; however, purified B. mori oil
inhibited fish fungi and some
bacteria. Nutritionally, A. mylitta oil
had higher palmitic/oleic acids and
stronger antioxidant (ABTS, FRAP)
activities.

Community-led HDPE pen culture
of high-value Mystus tengara was
promoted in eastern India
enhancing fishers' income as well
as supporting conservation in
wetlands.

Demonstration of table fish
production of Ompok bimaculatus
in cages is ongoing in reservoirs of
Tripura, Manipur, and Jharkhand in
co-management mode for
increased adoption and farmers'
profit.

Community-based HDPE pen
demonstrations in wetlands of
Assam, West Bengal, and Bihar
showed successful seed raising and
auto-breeding potential of SIFs.

A smartphone-based colorimetric
aptasensor using gold
nanoparticles as a nanozyme
enables sensitive detection of

Executive Summary

oxytetracycline in fish and water at
below FSSAllimits.

A quadcopter drone (70 kg
payload, 5 km range) has been
developed and field-validated in
Sundarbans, demonstrating
efficient live fish transport by
drones.

A transboundary initiative on Hilsa
fisheries in the Bay of Bengal
involving India, Bangladesh, and
Myanmar was initiated to develop
coordinated management
strategies.

STC,SCSP and Training Programmes

The SCSP and STC programmes
were implemented benefitting
more than 6000 fishers and fish
farmers from different parts of
India including West Bengal, Tamil
Nadu and Karnataka towards
livelihood development through
fisheries.

The Institute imparted training to
500 SC fishers, and 200 ST fishers.
The Institute also organized more
than 110 awareness / sensitization
programmes on different aspects
of livelihood generation through
fisheries and fisheries
conservation.

The Institute conducted 59 Training
programmes imparting
knowledge and skills to 2806
fishers/fish farmers/officials,
entrepreneurs and students.

The Institute has filed applications
for 6 patents, one trademark, 6
copyrights and published 93
research papers and 22 book/book
chapters.
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History

The institute was established on 17 March
1947 as Central Inland Fisheries Research
Station at Calcutta under the Ministry of
Food and Agriculture, Government of
India following the recommendation of
the sub-committee of Central
Government on Agriculture, Forestry and
Fisheries. The institute completed its 78
years of its existence in 2025. The
Research Station was promoted to
Central Inland Fisheries Research Institute
in 1959 shifting its location to
Barrackpore, West Bengal and was
brought under the umbrella of Indian
Council of Agricultural Research (ICAR),
New Delhi in 1967. During more than
seven and half decades, the organization
has established itself as a pioneer
research institute in the field of inland
fisheries research in India and abroad.The
major responsibilities of the Institute
were to assess inland fishery resources,
develop strategies to optimize fish
production in sustainable manner and
human resource development in the field
ofinlandfisheries.

The founders of this great institution had
avision of service to the mankind through
quality research for food and nutritional
security. Subsequently, many stalwarts
led this institute and with the help of
capable and competent staff, this
institute becomes a doyen in the field of
fisheries in the world. This institution not
only did world class research but also
produces highly competent and qualified
scientists.

During the late sixties and seventies, the
Government of India put much emphasis
on aquaculture research and
development. The Planning Commission
sanctioned five All-India Coordinated
Research Projects, namely, Composite
Fish Culture, Riverine Fish Seed
Prospecting, Air-breathing Fish Culture,
Ecology and Fisheries Management of
Reservoirs and Brackishwater Fish
Farming during 1971-1973. The Institute,
besides several other technologies,
developed induced breeding and
composite fish culture technologies that
ushered blue revolution in the country
and laid down a solid foundation for
development of freshwateraquaculture.

During the late 1980s, the institute's focus
has been shifted to research on inland
open water fisheries of rivers, reservoirs,
floodplain wetlands, estuaries, lagoons
and backwaters. This resulted in

development of fisheries enhancement
protocols for large, medium and small
reservoir and for wetlands and
progressive production enhancement
from these large resources. loT, drone
application, application of remote
sensing and GIS, riverine catch
estimation, exploring the un-
conventional resources, automation of
cages are some of the areas added to the
research arena of the institute. A vast
amount of information were generated
on ecology and fisheries status of nearly
all the major river systems, reservoirs,
wetlands and lagoons with technologies,
protocols and policy recommendations
for fisheries management and
development in inland open water
resources of the country. In recent past, to
address the national need, focus of the
Institute has been inclined towards
natural resource management,
sustainable production enhancement
and ecosystem health with revision in
mandate and for the fulfillment of these
objectives, the institute has prioritized
adaptation of the latest available
technologies and also development of
new technologies.

Vision
Sustainable fisheries from inland open

waters for environmental integrity,
livelihood and nutritional security

Mission

Knowledge based management for
enhanced fishery, conservation of
biodiversity, integrity of ecological
services and to derive social benefits from
inland open waters

Mandate

* Basic and strategic research for
sustainable management of inland
open water resources

* Develop protocols for productivity
enhancement in reservoirs and
wetlands and aquatic ecosystems
health management

* Act as repository of information on
inland open water fisheries resources

° Human resource development
through training, education and
extension

Introduction

Organizational Structure

The Institute isISO 9001:2015 certified. To
address the mandate throughout the
country, the institute established
Regional Research Centers at Prayagraj,
Guwahati, Bengaluru, and Vadodara and
Research station at Kochi. The
Headquarters of the Institute is located at
Barrackpore, West Bengal. The research
activities are now taken up through five
Research Divisions, viz.,

o Riverine and Estuarine Fisheries (REF)
Division

e Reservoir and Wetland Fisheries
(RWF) Division

e Open Water Aquaculture Production
and Management (OWAPM) Division

o Fisheries Resources Assessment and
Informatics (FRAI) Division

e Aquatic Environmental
Biotechnology (AEB) Division

Besides these, Socio-economic research,
Extension and Training activities are
carried out through the 'Economics and
Policy Unit' and 'Extension and Training
Cell| respectively. The research activities
of each division are led by Head of
Division appointed by ICAR. The Regional
Research Centers at Prayagraj, Guwahati
and Bengaluru are administered by Heads
of Regional Centers appointed by ICAR,
other research centres and stations are
administered by Officers-in-Charges. The
Institute has sanctioned cadre strength of
88 Scientists, 86 Technical Officers, 66
Administrative and 65 Supporting
personnel.

The head-quarters of the Institute has a
number of support services, viz.
Administration Section, Audit and
Accounts Section, PME Cell, Hindi Cell,
AKM Unit, Library and Informatics
Section, Institute Technology
Management Unit, Stores Section, Vehicle
Section, and Nodal Officers for VKSA
programme, STC programme, SCSP
programme, ICAR Regional Committee
meetings, and HRD executing different
functions of the Institute.

The overall research, administrative and
financial management are responsibility
of the Director. He carries out his duties as
per guidelines and recommendations of
the Institute Management Committee,
Institute Research Committee, Research
Advisory Committee and Quinquennial
Review Team.
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Organogram & Location of ICAR-CIFRI Headquatrters,
Regional Research Centres and Research Station
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Budget Details for the year 2025-26 (upto 31.12.2025) (Rs. in lakh)

Budget Details

Head of Accounts Budget (RE) Expenditure
Pay and Allowance including OTA* 13046.18 12871.09
TA 56.59 56.59
Other charge including Equipment, Library Books, IT and HRD 1364.52 1087.63
Works 109.89 70.00
Grand Total 14577.18 14085.31

*includes Pension also

The Budget & Expenditure under Institute for the financial year 2025-26 (upto 31.12.2025) (Rs. in lakh)

Budget Head Institute
Budget Expenditure

Revenue

Estt. Charges 3576.88 3527.46
OTA 0.00 0.00
TA 56.59 56.59
Other charges 589.30 477.43
Office Building 10.00 9.50
Residential Building 5.00 0.00
Minor Works 10.00 10.00
Misc. Expenses including HRD 14.47 14.47
TSP General 99.00 81.29
NEH General 190.00 124.94
Capital

Equipment 108.83 73.77
Information Technology 49.31 49.31
Library Books 2.00 0.96
Vessels / Vehicles 0.00 0.00
Furniture & Fixture 30.00 12.80
Works 109.89 70.00
Minor Works 35.11 35.11
TSP Capital 21.00 16.67
NEH Capital 33.00 20.36
SCSP Capital 23.00 16.54
SCSP General 144.50 144.49
Total 5107.88 4741.68
Pension 9469.30 9343.62
Total 14577.18 14085.31
Loans & Advances 129.00 129.00
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)
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Budget Details

Other Projects 2025-26 (upto 31.12.2025) (Rs. in lakh)

Budget Head Budget Released | Expenditure
Ornamental Fish 43.00 29.00 10.76
CABIN 15.00 15.00 10.72

AMR 20.00 16.25 11.87

NASF Nano Biosensor 11.54 11.54 6.99
NASF Labour migration 1.15 1.15 0.00
Fish Health 16.30 16.30 11.63

ITMU 4.78 4.78 4.71

NePPA 35.00 35.00 13.35
Deposit Schemes (Externally funded) 957.35 957.35 205.07
Consultancies 74.02 74.02 37.60

Revenue Receipts 2025-26 (upto 31.12.2025) (Rs in lakh)

Head ICAR Institute Target Achievement

Income from Sales / Services 30.01

Fee / Subscription 0.00

Income from Royalty, Publication etc. 0.00

Other income 15.94 105.53 k:

STD Interest 0.00 e h T

Sale of Assets 0.00 i !

| Recoveries on Loans and Advances 38.81 .\ |
et : | CPWD/ Grants Refund 0.00 _ L\
oy Total : : f ‘ 84.76 ¥
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On-going Research Projects during 2025

Institute projects

Sr. No. |Project Scientist(s) Page No.|
REF projects First name is the Pl / Sub project leader
1. REF/24-26/17:Estimation of fish catch, diversity, and socio- S.K.Manna 6
economics of fishers of selected rivers towards fisheries and
livelihood sustainability (Narmada, Cauvery, Sutlej, Gomti
and Pamba)
1.1 REF/24-26/17/1: Estimation of fish catch, diversity and S. K. Manna, D. Bhakta, P. Gogoi, M. Ramteke, C. 6
socio-economics of fishers of Narmada River towards Johnson, P. Debroy, S. P. Kamble, S. K. Sahu (w.e f.
fisheries and livelihood sustainability 01.04.25)
1.2 |REF/24-26/17/2: Estimation of fish catch, diversity and Roshith, C. M., S. K. Das, S. M. Nair, A. Ekka, V. L. Ramya, 7
socio-economics of fishers of Cauvery River towards Sibina Mol S.
fisheries and livelihood sustainability, livelihood
sustainability
1.3 |REF/24-26/17/3: Estimation of fish catch, diversity, A. Alam, D. N. Jha, V. R. Thakur, J. Kumar, V. Kumar, 8
ecological variability and socio-economics of fishers of Arun Pandit
Sutlej River towards fisheries and livelihood sustainability
1.4 |REF/24-26/17/4: Estimation of fish catch, diversity, D.N.Jha, A. Alam, V. R. Thakur, J. Kumar, V. Kumar, 10
ecological variability and socio-economics of fishers of Arun Pandit
Gomti River towards fisheries and livelihood sustainability
1.5 REF/24-26/17/5: Estimation of fish catch, diversity, D. Sudheesan, T.T. Paul, T. Abdulla, Ganesh Chandra 11
ecological variability and socio-economics of fishers of
Pamba River towards fisheries and livelihood sustainability
2. |REF/24-27/18:Assessing changes in estuarine fisheries D.Bhakta 12
resources for sustainable management (Pulicat Lake,
Kayamkulam estuary, and Mahi estuary)
2.1 REF/24-27/18/1: Assessing changes in fisheries resources D. Bhakta, S. K. Manna, S. K. Das (upto 31.03.26), A. K. 12
for sustainable management of Pulicat Lake Sahoo, Sangeetha M. Nair, Aparna Roy, C. Johnson
2.2 |REF/24-27/18/2: Assessing changes in fisheries resources Preetha Panikkar, Jesna P. K., Sonalika Sahoo, Deepa 13
for sustainable management of Kayamkulam estuary Sudheeshan, T.T. Paul, Tanuja Abdulla, Ganesh
Chandra, Santhana Kumar V. (w.e.f. 01.04.25)
2.3 |REF/24-27/18/3: Assessing changes in fisheries resources Suhas P. Kamble, Roshith C. M. 15
for sustainable management of Mahi estuary
3. REF/24-27/19:Evaluation of ecosystem health, fish catch Ajoy Saha, B. K. Das, Rosith C. M., Pranab Gogoi, 16
structure, mangrove landscape patterns aiming to Sangeetha M. Nair, Sonalika Sahoo
Sustainable Development Goals (SDGs) with changing
climate scenario in Indian Sundarbans
RWF projects
4. RWF/23-26/15:Exploration of ecosystem dynamics and Preetha Panikkar, Ramya V. L., Jesna P. K., Sonalika 19
fisheries of Kanva (Karnataka), Sathanur (Tamil Nadu) and Sahoo, Sibina Mol S. (from 01.04. 2024)
Banasurasagar (Kerala) reservoirs for sustainability and
conservation
5. RWF/24-27/16:Development of natural farming protocol R. K. Manna, H. Chowdhury, Md. Aftabuddin, 20
for culture-based fisheries in wetland Lianthuamluaia, Suman Kumari, P. Majhi
6. RWF/24-27/17:Fostering reservoir fisheries for blue growth | Sajina A. M., A. K. Das, R. K. Manna, Suman Kumari, 22
and achieving SDGs amid climate change and Lianthuamluaia, Satish K. Koushlesh, Pritijyoti Majhi,
anthropocene Chayna Jana, T.T. Paul, D. Sudheesan , T. Abdulla,
Piyashi DebRoy (w.e.f. 01.04.25)
7. RWF/24-27/18:Exploration and feasibility study of pitsand | Suman Kumari, A. K. Das, R. K. Manna, Sajina A. M, S. 24
quarries for fish production Kaushlesh, Pritijyoti Majhi
FRAI projects
8. FRAI/24-27/01: Harnessing data science for optimizing Malay Naskar, S. K. Sahu, Chayna Jana, Soma Das 27
spatial assessment of riverine and wetland fisheries Sarkar
resources
9. FRAI/24-27/02:Assessment of greenhouse gas emission B.K. Das, S. Samanata, S. K. Nag, Vikas Kumar, 28
and carbon sequestration potential of selected wetlands N. Chanu
for developing mitigation strategies to reduce the adverse
impacts of climate change
Contd.....
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On-going Research Projects during 2025

Institute projects

Sr. No. |Project Scientist(s) Page No.
10. FRAI/24-27/03: Assessment of petroleum hydrocarbon, S. K. Nag, Soma Das Sarkar, Ajoy Saha, Md. Aftabuddin 29
PFAS and phenolic micropollutants in surface water and
their effect on ecosystem health
11. FRAI/24-27/04:Assessing the resilience of native fish Ramya V. L., Jesna P. K, Sibina Mol S., Sonalika Sahoo, 30
communities in different hydroclimatic zones Niti Sharma, Absar Alam, L. N. Murthy (w.e.f. 17.11.25)
OWAPM projects
12. RWF/23-26/14:Next generation inland open water cage B. K. Das, M. A. Hassan (upto 31.01.24), A. U. Muzaddadi| 31
culture in India with special reference to system and (since 01.04.24), Gunjan Karnatak, Mishal P,, Suman
species diversification Kumari, Raju Baitha (upto 03.06.25), Mitesh Ramteke,
D. K. Meena, D. Debnath (upto 28.02.24), Sona
Yengkokpam (upto 15.03.24), Rahul Das, Venkatesh
Thakur, Suhas P. Kamble, P. Das
13. OWAPM/24-27/01:Investigation of ectoparasitism and A. K. Bera (since 04.06.25), Raju Baitha (Pl upto 32
their effects on fish populations of Eastern Indian reservoirs | 03.06.25), B. K. Das, A. K. Das, Arman U. Muzaddadi,
Rahul Das, M. Shaya Devi (w.e.f. 17.11.25)
AEB projects
14. FREM/23-26/20: Aquatic environment health assessment B. K. Das, Asit K. Bera, H. Chowdhuri, D. J. Sarkar, P. 34
and novel formulations development for fish health Maurye, Soma Das Sarkar, Santhana Kumar, Kavita
management Kumari, Vikash Kumar, Suvra Roy, M. Shaya Devi, P. K.
Parida (w.e.f. 01.04.25)
15. AEB/24-27/01:Biotechnological interventions for aquatic A. Sinha, Dhruba Jyoti Sarkar, Praveen Maurye, Kavita 35
environment and fisheries management of wetlands Kumari, Vikash Kumar, Suvra Roy, M. Shaya Devi,
Santhana Kumar V., P. K. Parida (w.e.f. 01.04.25)
Social Science projects
16. FSE/25-28/07: Sustainable inland fisheries for climate- B. K. Das, L.N. Murthy (w.ef. 17.11.25), A. K. Das, Arun 37
resilient and gender-inclusive livelihoods towards attaining | Pandit, Aparna Roy, P. K. Parida, Lianthuamluaia,
SDGs Anjana Ekka, Dibakar Bhakta, Piyashi DebRoy, Kavita
Kumari, Suman Kumari, M. Shaya Devi, Canciyal
Johnson, G. Karnatak, P. J. Majhi, Ganesh Chandra, M.
Ramteke, Pronob Gogoi, T. N. Chanu, Deepa
Sudheesan, Simanku Borah, Pronob Das, S. P. Kamble
17. FSE/25-28/08: Economic accounting of inland open waters | Anjana Ekka, Arun Pandit, Aparna Roy, G. Chandra, P. 38
for a resilient blue economy in the Indian Sundarbans and DebRoy
North-Eastern Regions
NEH projects
18. NEH/24-27/04: Sustainable management of inland open S. K. Majhi, B. K. Bhattacharjya, P. Das, S. C. S. Das, S. 64
water fisheries of Northeastern India Borah, A.K.Yaday, Niti Sharma, Rakesh Kumar (upto
07.10.25)
19. NEH/24-27/05: Assessing fisheries and habitat B. K. Bhattacharjya 66
characteristics of River Brahmaputra and rivers of Sikkim in
response to natural and anthropogenic changes
19.1 NEH/24-27/05/01: Revitalizing River Brahmaputra for B. K. Bhattacharjya, S. K. Manna, S. K. Majhi, A. K. Yadav, 66
assessing fisheries and habitat characteristics in response S.C.S. Das, S. Borah, P. Gogoi, Rakesh Kumar (upto
to natural and anthropogenic changes 07.10.25), Pronob Das
19.2 | NEH/24-27/05/02: Assessment of fish diversity, Niti Sharma, S. K. Majhi, A. K. Sahoo, S. C. S. Das, 67
distribution and fish catch structure in rivers of Sikkim D. Bhakta
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Externally funded projects

On-going Research Projects during 2025
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Sr. No. | ProjectTitle Scientist(s) Funded by Page No.
1. National Agricultural Innovation Fund (NAIF) ITMC Chairman - Director ICAR 40
Component-1: ITMU Pl: G. Chandra
2. All India Network project on fish health S.K.Manna, S. K. Nag, A. K. Bera, R. Baitha (upto ICAR 41
04.06.2025), P. Panikkar
3. Network Project: Antimicrobial resistance (AMR) in A. K. Sahoo, A. K. Bera ICAR 41
fisheries and aquaculture
4. Network Project: AINP-Ornamental fish breeding P.I.: Suman Kumari (since 20.10.22 and Oct-May | ICAR 42
and culture (2024-2027) 2020-21), U. K. Sarkar (w.e.f. 01.06.21-19.10.22),
A Sinha (till Sept 2020)
CoPIs: Sona Yengkokpam (upto 15.03.24), H. S.
Swain (upto 31.08.22), A. Sinha, Suman Kumari,
Niti Sharma (w.e.f. 01.09.2021)
5. loT based precision enclosure culture and fisheries B. K. Das, S. Samanta, D. K. Meena, Chayna Jana, NePPA 43
management in inland open waters A. U. Muzaddadi, P. K. Parida
6. Environmental and aquaculture animal health B. K. Das, S. K. Koushlesh, C. Johnson, P. Gogoi DOF, Govt. of 44
monitoring in Hirakund Reservoir under cage Odisha
culture programme
7. Microbiome meta transcriptomics assessment of B. K. Das, D. J. Sarkar, Suvra Roy, Vikash Kumar, CABiIn, ICAR, 45
Indian river basins for ecosystem health monitoring | P. K. Parida New Delhi
8. Imparting state of art knowledge on fish breeding B. K. Das, A. K. Sahoo, D. K. Meena NTPC, Farakka 46
to the local fishermen for livelihood improvement
and enhancing the native fish population through
ranching programme in river Ganga
9. National surveillance programme for aquatic animal | B. K. Das, Vikash Kumar, P. K. Parida PMMSY 46
diseases: Phase Il
10. Improving livelihood of tribal communities through | Coordinator: Director Govt. of 47
Scampi fisheries enhancement technologies in A. K. Das, Mishal P, Raju Baitha (upto 03.06.25) Jharkhand
under-utilized reservoir resources of Jharkhand
11. Identification and comparative expression analysis A. K. Sahoo, D. K. Meena DBT 48
of novel immune related genes against prevalent
bacterial infection and development of remedial
measures in Asian Seabass, Latescalcarifer
12. Fish conservation and stock enhancement of fishery | B. K. Das, Dibakar Bhakta, P. K. Parida, D. N. Jha, NMCG 48
of Ganga river basin (Phase-lIl) under Namami Lianthuamluaia, Aparna Roy, A. K. Sahoo, Raju
Gange Mission Baitha (upto 03.06.25), D. K. Meena, Ajoy Saha,
Mitesh H. Ramteke, Arun Pandit, Canciyal
Johnson, Gunjan Karnatak, Suman Kumari,
Santhana Kumar V., T. N. Chanu,
Md. Absar Alam, Vikas Kumar, V. R. Thakur,
J. Kumar, Piyashi DebRoy
13. The changing dynamics of labour migration on Aparna Roy NASF, ICAR 50
employment, livelihoods and resource productivity
patterns in Indian marine fisheries sector.
14. Assessment of production of fish, fish disease and B. K. Das, S. Samanta, A. K. Das, East Kolkata 51
feasibility study of certification for fish produced in | G.Karnatak, Lianthuamluaia, Wetland
East Kolkata Wetland V. Kumar, Mishal P. Management
Subproject 1: Multiple value assessment of Authority
agriculture (paddy), horticulture, medicinal plants,
floriculture and uses
Subproject 2: Culture of indigenous fish species
Subproject 3: Assessment of invasive fish species
with special emphasis on Pterygoplichthys spp. for
control/eradication in East Kolkata Wetland
Contd.....
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On-going Research Projects during 2025

Externally funded projects

Sr. No. | ProjectTitle Scientist(s) Funded by Page No.
15. Nutritional Profiling of fishes of Sessa river, B. K. Das, B. K. Bhattacharjya, Simanku Borah Brahmaputra 52
Dibrugarh, Assam and sensitization on health Crackers and
benefit of fish consumption (CSR Project) Polymers Ltd
16. Benchmarking microplastic pollution in the river B. K. Das, Dhruba Jyoti Sarkar, Soma Das Sarkar, DBT 53

Ganga and Brahmputra in relation to native edible Ajoy Saha, Rakesh Kumar (upto 07.10.25),
fish fauna Santhana Kumar V. (upto 11.03.2025)

17. Nutraceutical solutions for sustainable aquaculture: | B.K. Das, D. K. Meena, Rahul Das Central Silk 54
Extraction and utilization on tasar pupae oil and Board
meal in feed formulation

18. A pilot project for developing drone technology for | B. K. Das, Chayna Jana, Pronab Gogoi NFDB 55
live fish transport and PAN India level
demonstration

19. Point of care nano-biosensors for antibiotic residue D. J. Sarkar, B. K. Das, Santhana Kumar (upto NASF-ICAR 55
detection in fish 11.03.2025)

20. ICAR-WorldFish collaborative research project B. K. Das, B. K. Bhattacharjya, A. K. Das, Arun ICAR-World 56
(Window-3): Small scale fisheries in wetlands for Pandit, A. K. Sahoo, A. Roy, P. K. Parida, G. Fish
livelihood and nutritional security Karnatak, S. Borah, Pronob Das, Lianthuamluaia

21. Assessment of Green House B. K. Das, Srikanta Samanta, Gunjan Karnatak, IWMI 58
Gas emission and Scoping Study for cultivation of Thangjam Nirupada Chanu
indigenous high value fishes in East Kolkata
Wetlands

22. Scaling-up cage culture of high-value butter catfish | G.Karnatak, P. K. Parida, Mitesh Ramteke, NFDB 58
(Ompok bimaculatus): A sustainable approach to S.C.S. Das
profitability

23. Leveraging auto-recruiting indigenous species for Lianthuamluaia, G. Karnatak, Arun Pandit, NFDB 59
sustainable enhancement and conservation of Simanku Borah, P. K. Parida, Suman Kumari
wetland fisheries

24. Conservation and restoration of Gangetic Indian B. K. Das, A. K. Sahoo, D. K. Meena, Gunjan NTPC, Farakka 60
Major Carps and other Indigenous fishes through Karnatak
breeding and ranching at Farakka, West Bengal

25. ‘Backyard pond culture through B. K. Das, Aparna Roy, Ganesh Chandra SBI-CSIR 60
model village development

26. Developing Transboundary Management Strategies | B.K.Das, A. K. Sahoo, D. K. Meena, Piyashi Bay of Bengal 61
for Hilsa Fishery in the Bay of Bengal Region under DebRoy, Canciyal Johnson Inter-
Changing Climate Governmental

Programme

27. Study on the Environmental Impact Assessment of B. K. Das, Suhas Kamble, Armaan U. Muzaddadi Maharastra 62
cage culture in inland open waters before bringing Pollution
cage culture under consent mechanism Control Board

28. Survey to assess district-wise utilization of water B. K. Das, Sanjeev Sahu, Anjana Ekka, Chayna UpP 62
bodies for fishing and collection of variety-wise fish | Jana, Dharm Nath Jha, V. R. Thakur Government
production/prices in the state including ornamental
fish
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Consultancy projects

On-going Research Projects during 2025

chemical water discharged into Jagbudi
and Vasishta River at Ratnagiri which
meets Dabhol creek in Maharashtra

Sr.No. | Project title Scientist(s) Funded by Page No.
1. Assessment of environmental flows B. K. Das, A. K. Sahoo, S. Kamble, D. K. Meena, SSNL Ltd 63
towards river habitat and ecological Ajoy Saha
requirement with a focus on downstream
fish species of Sardar Sarovar Dam (SSD)
in Narmada River
2. Investigation on the fish diversity with B. K. Das, A. K. Sahoo, Absar Alam, Mandakini Jal 63
special focus on migratory behaviour in Vikash Kumar Urja Private
lean season of the river Mandakini Limited
upstream of Guptkashi
3. Mapping of hilsa migratory habitat and B. K. Das, A. K. Sahoo, D. K. Meena, S.C.S. Das, Meghalaya Power 63
stock identification in Myntdu river, Rakesh Kumar (upto 07.10.25) Generation
Meghalaya in the vicinity of MLHEP stage Corporation
Il Limited
(MePGCL)
4. Study on fish kill incidence due to B. K. Das, Suhas Kamble MPCB 63
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Riverine and Estuarine Fisheries Projects

Project title: Estimation of fish catch, diversity, and socio-economics of fishers of selected rivers towards fisheries and
livelihood sustainability (Narmada, Cauvery, Sutlej, Gomatiand Pamba)

Project code: REF/24-26/17

Sub-project 1 (REF/24-26/17/1): Estimation of fish catch, diversity, and socio-economics of fishers of Narmada River
towards fisheries and livelihood sustainability

Fish catch

Narmada, the most important west-
flowing river of India, plays important
roles in riverine fisheries, fish diversity and
fishers' livelihood. The fisheries resource
assessment surveys recorded an annual

A glimpse of assorted fish catches from river Narmada in the market

= Otolithoides pama

u Cynoglossus cynoglossus

o Elutheronema tetradactwium
Hepadon nehereus

8 Mugil cephalus

= Tenualosd ilisha

= Others

catch of 14,742 metric tonnes (MT) of fish —
2,459 MT from upper stretch (Annupur to
Narmadapuram), 2,130 MT from middle
stretch (Raisen to Khargaon) and 10,153
MT from lower stretch (Dhar to Bharuch) of
the river. Season-wise, fish catch was
estimated to be 1,418 MT, 10,259 MT and

o

= Cyprinus carple

u lepidecephalicthys guntea
= Labeo boggut

« Labeo dyachelius

= Systomus sarand

= Tor tor

® Cluplsaoma garug

= Rita gogra

= Others

Fish catch composition in the lower stretch of Narmada

3,061 MT in summer, monsoon and winter
season, respectively.

This year, the lower stretch recorded a
bumper catch of 7,290 MT Tenualosailisha,
against average annual catch of 990-2420
MT in last five years, pushing up total fish
catch from the river estuary as well as
fishers' income.Average CPUE
(kg/fisher/day) of Hilsa fishing enhanced
t027in2025from 12inthelastyear.

Fish catch composition and diversity

There were marked variations in
ichthyofaunal diversity in commercial
catch of upper, middle and lower
stretches. In upper and middle stretches
Rita gogra (18.63%) dominated the catch
during monsoon season; Clupisoma garua
contributed 14.71% and Tor tor
contributed 10.78% to total catch. In lower
stretch, Tenualosa ilisha (68%) was the
most important catch during monsoon
season. The river holds vibrant Mahseer
(Tor tor), catfish (especially Rita gogra) and
Corica soborna fisheries, but fishers
reported decline in catch of T. tor and
Labeo fimbriatus in recent past.

A total of 78 fish species belonging to 65
genera, 35 families and 12 orders were
recorded from the river. Family-wise,
members of Cyprinidae (16.25%),
Gobiidae (12.5%), Mugilidae (7.5%),
Bagridae (7%) dominated fish germplasm
diversity.

Roles of womeninriverinefisheries

Although fishing in fast-flowing Narmada
is a men's terrain, women of the fishers'
families play important roles in various
fisheries activities such as gear fabrication,
sorting of the catch, fish marketing, sun
drying or smoking and even fishing.
Drying and/or smoking of small
indigenous fishes, majorly Corica soborna
and Rita gogra, to enhance their shelf-life
and market demand are commonly
practiced in several stretches of theriver.

In upper stretch, Baiga tribal women use
traditional fishing techniques with traps
made of aquatic interrupted cupscale
grass (Sacciolepis inetrrupta) targeting SIFs
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such as Puntius, Pethia, Garra, Channa,
Salmophasia bacaila, Osteobrama cotio,
Systomus sarana, Botia dario,
Lepidocephalus guntea. In the lower
stretch, women participate in collecting
Macrobrachium rosenbergii seeds using
scoop nets, and also participate in fishing
with drag nets, push nets, hook and line,
and funda (for mud skippers).

Riverine and Estuarine Fisheries Projects

»
Fishing (2%), gear fabrication
Upper Stretch * (50%), fish sorting (80%)

Fishing (2%), gear fabrication

L 3
; (50%), fish sorting (80%), fish
Middle Stretch * smoking (100%), fish

marketing (20%)

Fishing (3%), gear fabrication

L 3
* (50%), fish sorting (80%), fish

fish marketing (30%)

Involvement of women in riverine fisheries activities of Narmada

Sub-project 2 (REF/24-26/17/2): Estimation of fish catch, diversity, and socio-economics of fishers of Cauvery River towards

fisheries and livelihood sustainability

Fish landings, diversity and catch
structure

Comprehensive fisheries resource
assessment surveys in 70 fishing villages
and 14 major fish landing centres
estimated 11,899.5 MT of total annual fish
landings from the River Cauvery. About
65% of the landings (7,798.2 MT) from the
river was from Tamil Nadu, while
Karnataka accounted for the remaining.
While the middle stretch of the river
constituted the largest percentage of total
riverine fish landings, district-wise data
indicated that the Erode District of Tamil
Nadu, situated in the lower stretch, had
the predominant share with a
contribution of 19.3% (2,296.8 MT). The
estimated average CPUE was 12.51
kg/fisher/day for the entire stretch of River
Cauvery.

There was distinct variability in the fish
catch structure along different stretches,
with carps (Bangana dero, IMCs, and Labeo
dyocheilus) being the major catch
componentsinthe upper stretch, whereas
catfishes dominated the fish landings in
the middle stretch. The exotic fishes,
dominated by Oreochromis niloticus, O.
mossambicus, and Clarias gariepinus,
accounted for nearly 53% of the landings
in the lower stretch. Mullets were the
major catch components in the estuarine
part with an estimated landings of 44.7
MT, followed by carangids and gerreids.

Documentation of indigenous needle
fish and freshwater eel fisheries

A distinctive needle fish (called 'Kokku
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Riverine and Estuarine Fisheries Projects -

meen’) fishery was documented along the
_ lower stretch of the river. The fishery
- employs small meshed gill nets to target
the indigenous red-tipped halfbeak
Hyporhamphus xanthopterus, constituting
approximately 85% of the catch. The CPUE
ranged from 0.8 to 4.5 kg/fisher/day. The
other notable indigenous fishery
documented was the catadromous
freshwater eel (locally called 'Velangu')
fishery along the lower stretch of theriver,
Red-tipped halfbeak H. xanthopterus (A), and the Indian mottled eel A. bengalensis where the Indian mottled eel (Anguilla

(B) captured from the lower stretch of the Cauvery bengalensis) is captured using cylindrical
traps, called 'Pari’, with an estimated catch
per unit effort (CPUE) ranging from 0.65 to
3.2 kg/fisher/day.

New record of Osteobrama
tikarpadaensis from River Cauvery

The present study recorded Osteobrama
tikarpadaensis from Talakkad along the
middle stretch of the river Cauvery in
Karnataka. The species was originally
described fromTikarpadain the Mahanadi
River.

Osteobrama tikarpadaensis recorded from middle stretch of the Cauvery

Sub-project 3 (REF/24-26/17/3): Estimation of fish catch, diversity, ecological variability and socio-economics of fishers of
SutlejRiver towards fisheries and livelihood sustainability

Fish catchand CPUE

River Sutlej is a lifeline for fisheries in
Punjab and Himachal Pradesh. Total fish
Snow trout Miscellaneous catch from 6 landing sites of the river

2%, during summer and monsoon was
estimated as 222 MT with notable
variations across regions. Harike recorded
the highest catch of 64.64 MT, while
Ferozpur had the lowest at 28.6 MT. In the
Middle region, Sultanpur and Ludhiana
had comparable catches (37.79 and 35.44
MT, respectively). Overall, minor carps
dominated the harvest with 34%
contribution, followed by miscellaneous
group (21%), IMC (18%), catfish (14%) and
exotic species (11%). Snow trout
contributed 2%, and share of mahseer in
total catch was negligible.

Mahseer
0%

The upper stretch recorded the highest
CPUE in all seasons, peaking at 20.3
Fish catch composition in the Sutlej River kg/fisher/day, followed by the middle
stretch (18.6 kg) and lower stretch (15.5
kg) during peak season. Productivity
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declined during the lean season, with the
upper stretch still leading at 8.8
kg/fisher/day, while CPUE in the lower
stretch droppedto just 3.03 kg/fisher/day.

Fish diversity

A total of 72 fish species were
documented from the Sutlej River.
Cyprinidae was the most dominant family,
followed by Danionidae, Bagridae, and
Ambassidae. Harike was the most
biodiverse site, followed closely by
Mattewara, Ferozpur, Govind Sagar, and
Rupnagar. Buddha nala exhibited notably
low diversity with just 10 species. Six
exotic fish species were recorded during
the study, namely, Clarias gariepinus,
Hypophthalmichthys molitrix,
Hypophthalmichthys nobilis,
Ctenopharyngodon idella, Oreochromis
niloticus,and Cyprinus carpioin the catch.

Fishing crafts and gears

Sutlej River fisheries employ a diverse
range of traditional and modern fishing
gears, including gill nets, cast nets, drag
nets, longlines, rod and line, bamboo
traps, and night-time spear fishing with
torchlight. The gill nets were the dominant
gear in the Sutlej River. Fishing crafts
consist mainly of wooden plank-built
boats (13-22 ft) and tyre tubes.

Macrobenthos diversity

A total of 10 species of macrobenthos
(Mollusc 04, Bivalves 04, Insects02)
belonging to 5 orders and 7 families were
documented from the selected sites of the
river. The benthos density varied from 10-
120 N/m?, 10-390 N/m’ and 40-220 N/m’
during winter, summer and monsoon
seasons, respectively. Harike had the
highest number of benthic species (8). In
the downstream, gastropods such as
Filopaludina bengalensis and bivalve
Corbicula striatella were dominant during
the summer and monsoon periods,
respectively.

Phytoplankton, zooplankton and
periphytondiversities

A total of 60 species of phytoplankton
belonging to phyla Heterokontophyta
(diatoms), Cyanobacteriophyta (blue-
green algae), Cryptista (cryptists), and
Chlorophyta (green algae) were recorded
from the river. The dominant genera were
Cyclotella, Navicula, Ulnaria, and Nitzschia
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Seasonal variations in key water quality parameters in the Sutlej River

among diatoms, Monoraphidiumin green
algea and Merismopedia in blue-green
algae. A total of 20 species of zooplankton,
belonging to phyla Rotifera, Ciliophora,
Arthropoda and Amoebozoa were
recorded. A total of 53 periphytic species
belonging to Heterokontophyta
(diatoms), Euglenophyta (euglenoids),
Cyanobacteriophyta (blue-green algae),
and Chlorophyta (green algae) were
documented from theriver.

Water quality

Water quality of the Sutlej River showed
pronounced seasonal and spatial

variability. Turbidity increased markedly
during monsoon, with extreme turbidity
at Mattewara (507 NTU) and Harike (367
NTU). Water pH remained alkaline (7.1 -
9.0) throughout the year. Critically low
dissolved oxygen (< 2.0 mg/l) in winter,
elevated TDS, nutrients, BOD, and COD at
Buddha Nala reflected severe
urban-industrial influence, whereas
upstream sites such as Bhakraand Barman
exhibited comparatively good water
quality. Seasonal hydrology governed
turbidity and nutrient transport, while
anthropogenic inputs influenced
downstream water quality.
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Sub-project 4 (REF/24-26/17/4): Estimation of fish catch, diversity, ecological variability and socio-economics of fishers of
Gomti River towards fisheries andlivelihood sustainability

Water quality

Water quality parameters of river Gomti
showed wide spatial and seasonal
variations with sub-optimal quality in
urban-influenced stations. Dissolved
oxygen (DO) levels ranged from 1.4t0 11.2
mg/l with disparagingly low DO at
Lucknow upstream and downstream sites
during winter and summer. High BOD (0.4
to 30 mg/l) and COD (88.32 mg/l) were
also recorded indicating high organic
pollution load at Lucknow downstream
during summer. EC and TDS showed
marked spatial variation, with maximum
EC (1,074 pS/cm) and TDS (762 mg/l) at
Lucknow downstream in summer,
reflecting urban and industrial discharge;
lower values were noted during monsoon.
Phosphate content showed significant
summer enrichment with highest levels at
Lucknow downstream (available P: 6.98
mg/l; total P: 7.33 mg/l), indicating
eutrophicationrisk.

= Winter

12.00
10.00

DO (magd)

200
Q.00

Macrobenthos diversity

A total of 12 species of macrobenthos
(Molluscs 6, bivalves 3, insects 3)
belonging to six orders and nine families
were documented. The benthos density
varied from 20 to 270 N/m? 70 to 820
N/m?, and from 60 to 280 N/m?* during
winter, summer, and monsoon seasons,
respectively. Chironomous was observed
in almost all downstream sites with
highest density at Lucknow DS (820 N/m?)
in summerindicating organic pollution.

Plankton and periphyton diversities
and abundances

A total of 90 phytoplankton species under
phyla heterokontophyta (diatoms),
chlorophyta (green algae), cyanobacterio-
phyta (blue green algae), euglenophyta
(euglenoids), charophyta (desmids) and
cryptista (cryptists) were recorded. There
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Seasonal and spatial variations in dissolved oxygen contents in Gomti River water

= Morsoon ™ Summer

Jaunpur
Sultanpur
Lucknow D5
Lucknow U5
Naimishamya
Jahani Kheda
Paan Ghat

were wide seasonal and spatial variations
in total number: from 2 at Namisaranya to
27 at Jaunpur during winter, from 10
(Panna ghat) to 26 (Jaunpur) during
summer and from 7 to 20 during monsoon
seasons. A total of 30 species of
zooplankton belonging to Rotifera,
Protozoa, Arthropoda, and Amoebozoa
were recorded with higher diversity of
Rotifera (17 species) and Arthropoda (11
species). The species number was highest
(15) in polluted site, Lucknow upstream
during summer season. 69 species of
periphyton belonging to phyla Hetero-
kontophyta (diatoms), Euglenophyta
(euglenoids), Cyanobacteriophyta (blue-
green algae), Cryptista (cryptits),
Chlorophyta (green algae) and Charo-
phyta (desmids) were documented. Their
densities ranged from 1.4 x 10°- 3.3 x 10°
cells/cm?, 2.6 x 10°- 6.5 x 10°cells/cm’ and
3.1x10°- 1.4 x 10°cells/cm” during winter,
summer and monsoon seasons,
respectively.

Fish species diversity

A total of 65 fish species representing 50
genera, 23 families, and 8 orders including
6 exotic species were documented.
Species richness varied across various
stretches with higher diversity in Saidpur,
Jaunpur, and Sultanpur and
comparatively fewer species in Jahani
Kheda and Paan Ghat. Among 59 native
species, two were classified as Vulnerable
and three as Near Threatened, indicating
moderate conservation concern.

Fish catch estimation

For the collection of fish catch data 197
fishermen were interviewed from 43
villages in 11 districts of U.P. along the
river Gomti. Based on artisan approach
annual fish catch from the river was
estimated as 3,690.56 MT with variance as
12,810.2538 square MT. The estimated
productivity was 4.48 MT/km and
estimated CPUE was 0.54 kg/fisher/day
during the lean period and 5.33
kg/fisher/day during the peak period.

a 5 10 15 20 25 30 35 40

Fish species richness {number)

Fish diversity at different sites of Gomti River
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Sub-project 5 (REF/24-26/17/5): Estimation of fish catch, diversity, ecological variability and socio-economics of fishers of
Pamba River towards fisheries and livelihood sustainability

Fish landings and catch structure

The Pamba is one of the most important
rivers of Kerala. The present study on
fisheries and fish catch in 9 stations of the
river recorded annual fish catch of 434.4
MT with about 89% of the catch coming
from the lower stretch. In monsoon
season, the fishery is dominated by Labeo
dussumieri, contributing nearly 40% to the
total catch, followed by Amblypharyn-
godon spp. (30%). A more diversified catch
structure was observed during the pre-
monsoon season with Systomus sarana
contributing to 16.4%, followed by
Horabagrus brachysoma (15.4%) and
Channastriata (13.3%) to the catch.

In the upper stretch, fishing is a part time
activity of fishers and therefore, the catch
is much less compared to that observed in
middle and lower stretches. The middle
stretch shows relatively high and
consistent catches across seasons, with
the highest catch (10.99 kg/fisher/day)
during the monsoon, followed by pre-
monsoon (8.26 kg/fisher/day). The lower
stretch records the highest catch in all
seasons, highlighting it as the most
productive fishing zone.

Ichthyofaunal diversity

A total of 29 species belonging to 11
orders and 19 families were recorded,
including the exotic fish Pterygoplichthys
sp. and Oreochromis niloticus from the
river. Macrobrachium rosenbergii and M.
idella were the two shellfish species
recorded. Cypriniformes dominate the
diversity, contributing the highest
number of species (8), followed by
Anabantiformes (6 species) and
Siluriformes (5 species). In upper stretch
fish species like Dawkinsia filamentosa,
Barilius bakeri, Garra mullya are abundant,
while in middle and lower stretches Labeo
dussumieri, Systomus sarana, Channa spp.,
Horabagrus brachysoma, Etroplus
suratensis, Oreochromis niloticus were
abundant.

The biodiversity indices exhibited distinct
spatial and seasonal variations. Species
richness and diversity (Shannon and
Simpson indices) increased progressively
from the upper to the lower stretches,
with higher values during the
premonsoon compared to the monsoon
season. The middle and lower stretches

during the premonsoon recorded the
highest speciesrichness and diversity.

Fishing crafts and gears

Plank built boats and FRP coated boats are
the major crafts used for fishing in Pamba
river. Coracles are used by the migrant
fishermen. Gill nets are the most

frequently used fishing gears; fishermen
use gill nets with different mesh sizes in
different seasons and also to target
specific species. Seine nets are operated
by 5-10 persons using 4 boats for multiple
hauls. Cast nets are also commonly used
by fishermeninall seasons.

Fish catch from Pamba river
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Project title: Assessing changes in estuarine fisheries resources for sustainable management (Pulicat lake, Kayamkulam

estuary and Mahi estuary)
Project code:REF/2024-2027/18

Sub-project 1(REF/24-27/18/1): Assessing changes in fisheries resources for sustainable management of Pulicat Lake

Water quality

Pulicat Lake was studied during the pre-
monsoon (June) and monsoon
(November) monthsin nine stations in the
Andhra Pradesh and Tamil Nadu. Salinity
was the key environmental driver,
showing a marked decline in November
due to increased freshwater inflow and
reduced evaporation. At some stations in
Andhra Pradesh, salinity fell below 1 ppt
affected biological assemblages.
Concentrations of nutrients were largely
stable, though localized eutrophic
conditions (phosphate >0.04 mg L)
occurred at Annamalicheri and
Thangalperumbalam, and elevated
sulphate near sea-influenced stations
indicated seawaterintrusion.

Finfish diversity and fishery

Finfish diversity and abundance showed
clear seasonal changes. During pre-
monsoon, there were 61 fish species
including dominant estuarine and
marine-associated fishes like mullets,
pearl spots, anchovies, and sciaenids.
During the monsoon, species richness
declined to 45, with dominance of
freshwater and euryhaline species,
including Mystus spp., Chanos chanos, and
juvenile clupeids. Enhanced recruitment
during the monsoon highlights Pulicat
Lake's role as an important nursery and
fishing ground.

Fishing craftsand gears

Traditional plank-built and FRP boats,
operated manually or with small motors,
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Water salinity of Pulicat Lake in two seasons

support Pulicat Lake fisheries. Fishing
gears include cast nets (10-20 mm mesh
size), gill nets (40-80 mm mesh size), drag
nets, and stake nets, deployed seasonally
based on resource availability. Catch per
unit effort was higher during the pre-
monsoon due to favorable environmental
conditions and greater availability of
estuarine and marine species. These
small-scale fisheries are central to local
livelihoods.

Shellfish fisheries

The mud crab (Scylla serrata) fishery
represents a major livelihood source, with
daily catch of 10-20 kg per boat. However,
juvenile overfishing, habitat degradation,
and unregulated practices pose serious
sustainability concerns. The clam fishery
(Meretrix casta and Villorita cyprinoides)
and cast net fishery for Indian white prawn
(Fenneropenaeus indicus) also provide

substantial income with seasonal peaks
during pre-and post-monsoon months.

Plankton and macrobenthic -
communities

Plankton diversity and abundance were
higher during the pre-monsoon (34
species; 31,756 unit/l) than the monsoon
(28 species; 20,511 unit/l).
Bacillariophyceae dominated pre-
monsoon phytoplankton, while
Chlorophyceae prevailed during the
monsoon. Zooplankton communities
were chiefly represented by Cyclops sp.
and Tintinnopsis sp. Macrobenthic
diversity was also higher during pre-
monsoon (21 species) compared to
monsoon season (12 species). In both the
seasons, gastropods were the most
common type of animal, and Pirenella
cingulata was the most common type of
animal atall stations.

Harvesting crabs (left) and white prawn (right) in the Pulicat Lake
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Socioeconomicstatus of fishers

A socio-economic assessment of 60
fishing households revealed their long-
term dependence on lake fisheries,
modest income levels, and a strong
contribution by women through hand
fishing and allied activities. Overall, the
findings emphasize the ecological and
livelihood importance of Pulicat Lake and
indicate that it requires integrated,
seasonally informed management to
ensure sustainable resource use and
community resilience.

Riverine and Estuarine Fisheries Projects

Collection of socioeconomic information from fishers

Sub-project 2 (REF/24-27/18/2): Assessing changes in fisheries resources for sustainable management of Kayamkulam

estuary

Water quality

The Kayamkulam estuary along the Kerala
coast was assessed for water quality,
fisheries, ecosystem health, and
vulnerability of dependent fishing
communities. Water quality parameters
studied during post-monsoon (POM), pre-
monsoon (PRM), and monsoon (MON)
seasons revealed a chemically stable
estuarine environment. Mean pH values
remained near neutral to slightly alkaline
across seasons. Salinity showed wide
seasonal variations, ranging from 10-30
pptduring POM, 0.7-23.4 ppt during PRM,
and 0.2-21.5 pptduring MON. Low salinity
and total hardness were recorded at
upstream stations farther from the
estuary-ocean interface, while elevated
hardness during POM (>900 ppm)
indicated marine intrusion. High water
transparency across all seasons suggested

A) Etroplus suratensis breeding habitat in Kayamkulam estuary; B) Landing of Etroplus suratensis

s 13 I
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less suspended matter. Chloride
concentrations were higher in estuarine
zones and declined during the monsoon.
Overall, monsoonal freshwater input and
proximity to the ocean governed spatial
and seasonal water quality patterns. GIS-
based analysis of water spread area
between the year 2000 and 2025 revealed
only a marginal decline from 67.67 km” to
66.78 km?, indicating that the estuary has
remained morphologically stable over the
past25years.

ICAR-CIFRI - Annual Report 2025

Breeding habitats of selected fish and
shellfish

Breeding habitats of economically
important Etroplus suratensis and
Crassostrea madrasensis were identified
using local ecological knowledge,
supported with field verification. E.
suratensis breeding grounds were located
in low-salinity, shallow zones (~2.2 ppt;
~0.7 m depth) with high dissolved oxygen
and structurally complex habitats

I 14

dominated by mangroves and aquatic
vegetation. In contrast, potential oyster
beds occurred in higher salinity zones
(~20 ppt) within mangrove ecosystems
dominated by Avicennia and Ceriops.

Plankton dynamics

Plankton dynamics exhibited clear
salinity-driven patterns. During the
monsoon, dinoflagellates dominated
high-salinity stations, while
Bacillariophyceae prevailed in low-salinity
areas. Thalassiosira sp. was the dominant
phytoplankton across zones. Zooplankton
communities were mainly composed of
Paracalanus sp.and copepod nauplii.

Fish diversity and catch composition

The study recorded 45 fish species
belonging to 28 families. Low-salinity
zones supported higher species richness
but greater dominance of a few species,
whereas high-salinity zones showed
greater even assemblages. Juveniles of
several commercially important species
were observed, indicating the estuary's
nursery function.

Observations on fish health

Limited prevalence of isopod infection
(5%) in Nematalosa nasus was
documented, with histopathological
evidence of tissue damage, highlighting
potential fish health risks under heavy
infestation.

Sediment microbial diversity

Sediment bacterial diversity at NTPC site
and Vattakayal (industrial area) regions of
the Kayamkulam estuary were analyzed
using metagenomic sequencing. The
Shannon and Simpson microbial diversity
were higher in industrial site as compared
to NTPC site, likely due to industrial or
urban effluent input. At the phylum level,
Proteobacteria, Actinobacteria, and
Firmicutes dominated. Analysis revealed
the predominance of multidrug, beta-
lactam, and aminoglycoside resistance
genes in both zones, indicating
anthropogenic impact and potential
contamination from multiple sources. The
NTPC site showed the highest antibiotic
resistant microbial populations,
dominated by Escherichia coli,
Acinetobacter baumannii, Pseudomonas
aeruginosaand Salmonella enterica.




Vulnerability of Kayamkulam fishers

A multidimensional vulnerability
assessment of fishers of the Kayamkulam
estuary using a Likert-scale framework
identified substantial exposure and
sensitivity to environmental and socio-
economic stressors. Horizontal habitat

connectivity exhibited the highest
exposure (99), followed by changes in fish
assemblages (75). Sensitivity analysis
showed that the most important factor in
vulnerability was the effects of floods on
fishing activities (68). Heat waves (66) and
loss of income (64) were also important
factors. Fishers demonstrated strong

Riverine and Estuarine Fisheries Projects

acceptance of adaptation strategies,
particularly enclosure culture (100%) and
training-based interventions aimed at
sustainable fisheries management and
livelihood diversification, highlighting the
importance of capacity building for
enhancing climateresilience.

Sub-project 3 (REF/24-27/18/3): Assessing changes in fisheries resources for sustainable management of Mahi estuary

Fish andfisheries

A total of 24 fish species and two shellfish
species belonging to 18 families were
recorded from the Mahi estuary, Gujarat.
During the pre-monsoon season, species
numbers ranged from 7 to 13, with higher
diversity at Umetha and Kavi Kamboi and
the lowest at Muhammadpura. Monsoon
conditions generally enhanced diversity
across stations, with a maximum of 15
species at Gambhira, while
Muhammadpura consistently recorded
the lowest richness. Number of fish
species during post-monsoon again
ranged between 7 and 13, with Gambhira
maintaining higher diversity and a
noticeable decline at Kavi Kamboi.

Seasonal dominance patterns varied
across stations. At Umetha,
Macrobrachium rosenbergii dominated
during pre-monsoon, Labeo catla during
monsoon, and Rhinomugil corsula and
Channa striatus during post-monsoon.
Gambhira and Dabka were largely
dominated by Oreochromis niloticus
during pre- and post-monsoon, while
marine or estuarine species such as
Rhinomugil corsula and Lates calcarifer
became prominent during monsoon or
post-monsoon. Downstream stations
(Muhammadpura, Dhuwaran, and Kavi
Kamboi) showed strong dominance of
migratory and marine-associated species
such as Mugil cephalus, Tenualosa ilisha,
and Otolithoides pama, particularly during
monsoon and post-monsoon periods.

First record of bull shark Carcharhinus
leucas

Catch of vulnerable bull shark
(Carcharhinus leucas) was recorded, as an
incidental capture in Hilsa gill nets, at Kavi
in the Mahi estuary, marking it the first
west coast estuarine record in India.
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Physico-chemical characteristics of
water

Physico-chemical analysis revealed a
strong longitudinal salinity gradient, with
freshwater conditions upstream and
increasing marine influence toward the
estuarine mouth. Monsoon freshwater
inflow substantially reduced salinity, while
pre- and post-monsoon periods showed
seawater intrusion downstream. Other
water quality parameters remained within
suitable ranges for sustaining estuarine
fisheries.

Project title: Evaluation of ecosystem health, fish catch structure, mangrove landscape patterns aiming to Sustainable

Development Goals (SDGs) with changing climate scenarioin Indian Sundarbans

Project code: REF/24-27/19

Water and sediment quality
characteristics

Field samplings conducted at Jharkhali,
Sajnekhali, Pakhiralay, Sandeshkhali,
Fraserganjand Lothianisland showed that
despite heavy southwest monsoon
rainfalls in 2025 the water of Indian
Sundarbans remained saline due to
sustained seawater intrusion linked to
sea-level rise, reduced upstream
freshwater discharge, climate change and
strong tidal dynamics in the Bay of Bengal.
Study on status, distribution, and
ecological stoichiometry of organic
carbon (OCQ), total nitrogen (TN), and total
phosphorus (TP) in the sediment
indicated that fish landing, urban waste
and shrimp farms contribute an
appreciable amount of organic load in
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Sandeshkhali. The study also detected
higher metal contentsin surface sediment
than deeper layers indicating recent
contamination, particularly near urban
and portinfluencedsites.

Shoreline changes

The decadal shoreline changes in
Mousuni, Gosaba, and Jharkhalli islands
were analysed using remote sensing and
geospatial techniques in Arc GIS 10.8 with
DSAS 5.0 to quantify erosion and accretion
patterns, and providing insights into
coastal vulnerability. Landsat data at five-
year intervals during 1985-2024 for
Gosaba and Mousuni islands; and 1990-
2025 for Jharkhalli island were used and
shoreline change rates calculated using
End Point Rate (EPR) and Weighted Linear
Regression (WLR). EPR results showed
erosion along 795 out of 1341 transects in
Gosaba, with maximum erosion and
accretion rates of -5.99 m/year and 31.68
m/year, respectively. In Mousuni and
Jharkhalli, 68.37% and 55.2% of transects
were eroding. The WLR analysis shows
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erosion affected 63.75%, 68.37%, and
55.21% of transects in Gosaba, Mousuni,
and Jharkhali, respectively. Between
1985- 2024, Gosaba experienced slight
net accretion (0.41 km? and Mousuni
experienced extreme erosion. In contrast,
Jharkhalli showed net accretion of 3.53
km?’ between 1990 to 2025 with erosion in
southeast and accretion in the north.
Severe erosion in Mousuni and moderate
erosion in Gosaba require urgent
managementactions.

Fish andfisheries

The study recorded a total 116 fish species,
dominated by fin fishes (94 species)
followed by prawns (14 species), crabs (4
species), cephalopods (2 species), and
stomatopods (2 species); Gobiidae
constituted the most species-rich family
(15 species), followed by Sciaenidae (12),
and Engraulidae (10). The penaeid prawns
were the most diverse shellfish group,
with Indian white prawn (Fenneropenaeus
indicus) contributing about 68 % of the
total prawn catch during monsoon.

3 Moolgarda cunnesius
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The CPUE of set barriers ranged from 6.8 to
30.2 kg/net/day. The salinity influenced
fish assemblages in the bagnet catches
with dominance of marine migrants in
high-salinity zones (Jharkhali, Fraserganj,
and Lothian Island) and estuarine species
in lower-salinity area (Sandeshkhali). The
estuarine species such as
Odontamblyopus rubicundus,
Pseudapocryptes elongatus, and
Pisodonophis boro were the major
components of Sandeshkhali bagnet
catch. CPUE of bagnets ranged from 10.2
to 37.3 kg/net/day during monsoon. At
Jharkhali, nearly 77 % of the bagnet
catches were constituted by H. nehereus
and Coilia ramcarati, whereas about 60%
of the catch at Fraserganj comprised of H.
nehereus and juveniles of Coilia
dussumieri.

Feeding and ecological guilds of
macrobenthos

A total of 45 mangrove-associated
macrobenthic taxa were recorded in the
Sundarbans mangrove stands with
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Health status of the Sundarbans estuary based on the seasonal BENTIX and AMBI values
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Heavy metal concentrations in fish of different stations

dominance of gastropods (27 species;
77% contribution), followed by
polychaeta (6) and bivalvia (5). The
macrobenthos feeding guilds were
dominated by herbivory (75%), followed
by suspension (9%), surface deposit (7%),
carnivory (6%) and deposit feeder (4%).
Overall, based on abundance, Ecological
Group | (EGI) (disturbance-sensitive
species), comprised mainly of gastropoda
and Bivalvia, accounting for 53% of the
total macrobenthic assemblage.
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Ecological indices viz,, BENTIX (Benthic
index) and AMBI (Azati Marine Biotic
Index) showed similar indications with
good environmental conditions and
reflected a stable estuarine ecosystem of
Indian Sudarban with relatively good
ecological health.

Metal contamination

Estimation of heavy metal contents in
fish, prawn and crab species showed

18
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accumulation of heavy metals in few
species exceeding non-carcinogenic
(THQ, HI > 1) and carcinogenic
(risk > 107%) threshold health risks,
especially for Cr and As. The data
suggested that occasional fish
consumption may be safe, however,
prolonged exposure could lead to
cumulative healthrisk.




Reservoir and Wetland Fisheries Projects

Project title: Exploration of ecosystem dynamics and fisheries of Kanva (Karnataka), Sathanur (Tamil Nadu) and
Banasurasagar (Kerala) reservoirs for sustainability and conservation

Project code:RWF/23-26/15
Food web structure of Kanvareservoir

The food web structure of the Kanva
reservoir, Karnataka was characterized by
the dominance of low trophic level
organisms. Trophic transfer efficiencies
are better in the higher trophic levels II
and Ill showing better efficiencies of the
primary consumers (carps and
Salmostoma belachi) and the secondary
consumers (snakeheads and catfishes).
The trophic transfer efficiency was
highest in the reservoir at TL Il which is
due to the high ecotrophic efficiency (EE)
of Amblypharyngodon mola and barbs. It
was lowest at TL IV because of the
comparatively low EE of catfishes and
snakeheads. The Mixed trophic impact
routine in the mass balanced model of
Kanva reservoir showed that the top
predators (aquatic birds) had a high
negative impact on snakeheads and
catfishes and positive impact on many
other fish groups. A. mola, glass fishes, S.
belachi, barbs, major carps and minor
carps were affected by the presence of
catfishes. Tilapia were negatively
impacted by the snakeheads in the
system. Detritus and phytoplankton had
positive effects on other groups of fish as
they form a major food resource. All the
ecological groups except detritus had
some negative impacts within the group.
The Indian Major carps and the minor
carps had noinfluence on other groups.
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Plankton dynamics in Sathanur
reservoir

Phytoplankton abundance in Sathanur
reservoir, Tamil Nadu was dominated by
Chlorophyceae and Cyanophyceae,
peaking during the monsoon (1.66 x 10’
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cells/l) under high nutrient inputs.
Zooplankton biomass was highest during
the post-monsoon (202+ 96.6 ind./I).
Planktivorous fish (Labeo and Cirrhinus
spp.) exhibited significant positive
correlations with zooplankton biomass,
suggesting strong bottom-up regulation.
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Correlation heatmap depicting relationship of plankton abundance with fish in Sathanur reservoir
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In contrast, piscivorous fishes were
negatively associated with planktivore
abundance, indicating trophic cascading.

Water quality index for fresh water
fisheries

Water quality index (WQI) for freshwater
fisheries was assessed using 13 physico-
chemical parameters (pH, electrical
conductivity, transparency, water
temperature, total dissolved solids,
dissolved oxygen, total alkalinity,
hardness, chloride, silicate, nitrate, nitrite,
and phosphate) which indicated that
water of the Kanva reservoir remained in
good category throughout the study
period. The WQI of Sathanur reservoir was
found to be under good category during
post-monsoon and summer season,
whereas, it declined to the fair category

during the pre-monsoon and monsoon
seasons. In case of the Banasurasagar
reservoir, the WQI indicated poor water
quality during post-monsoon and
marginal during monsoon and pre-
monsoon seasons. The poor to marginal
WQI suggest sub-optimal aquatic
environment for sustaining productive
freshwater fisheries.

Organic carbon stock

The Walkley-Black organic carbon
content in the sediment of Kanva
reservoir varied from 1.51 to 2.94%
indicating moderate to high organic
matter enrichment. The average organic
carbon stock in the top 15 cm surface
sediment was found to be 3655.76 g/m’
highlighting the reservoir's capacity to
act as an effective carbon sink. In

Sathanur reservoir, organic carbon level
in the surface sediment was substantially
high. The average organic carbon stock of
7536.69 g/m’ in the surface 15 cm of
sediment demonstrates the reservoir's
role as an effective sink for organic
carbon.The organic carbon contentinthe
surface sediments of the Banasurasagar
reservoir ranged from 1.95 to 4.50%,
indicating moderate organic matter
enrichment. The mean organic carbon
stock of 4812.97 g/m’ in the surface
sediment highlights the reservoir's
capacity to act as a significant sink for
organic carbon. Compared to more
organically enriched reservoirs, the
moderate carbon stock in Banasurasagar
Reservoir is consistent with its low
nutrient status and limited plankton
productivity.

Project title: Development of natural farming protocol for culture-based fisheries in wetland

Project code: RWF/24-27/16

Diversification of the candidate
speciesin CBF

Natural farming of Systomus sarana in
Pen culture system

The raising of Systomus sarana seed was
initiated in pen culture system with the
objective to explore the feasibility of
natural farming in enclosure culture
system in a productive water body like
floodplain wetland. The pen culture
system with an area of 100 m’ each was
set up in Khalsi wetland, Nadia District,
West Bengal and S. sarana seed with an
average initial weight of 2.77 g was

stocked at the rate of 10 individuals/m”. It
was observed that during the four
months culture period the fish had grown
from 2.77 £ 1.3 g to 13.36 £ 2.7 g in pen
with artificial feeding and 9.23+1.4 g in
penwithoutany supplementary feeding.

Impact of algal eutrophication on
Sagunabeel, Nadia, West Bengal

Saguna beel (22°57'20.0"N 88°28'15.0"E),
a 40 ha wetland in Nadia district of West
Bengal was adopted for study the impact
of excessive nutrient loading through
untreated sewage from nearby
Gayeshpur municipality. Hyper-eutrophic

condition with severe algal bloom was
recorded in the Saguna beel throughout
the year. Complete shift of ecological
regime with total absence of submerged
macrophyte was observed. Hyper-
eutrophication by nutrient loading
impacted the plankton diversity severely
with complete dominance of the
Cyanophycean Microcystis (~97%)
supressing other species which were
recorded in Saguna beel during earlier
studies. Abundance of Cyanophyceae
was 26.98% in Saguna beel during pre-
eutrophication period of 2012-13.

Natural farming of Systomus sarana in Pen culture system
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Phytoplankton composition of Saguna beel (2012)

Impact of algal eutrophication on
fisheriesin Sagunabeel

Gudusia chapra (estimated 2.5 MT catch
annually, ~20% of unstocked fishes) was a
major contributor in SIFs production
during pre-eutrophication period (2012)
in Saguna beel, now completely vanished
from the wetland. Fish production is now
mostly contributed by stocked fish
comprising exotic bighead carp (50-85%),
silver carp (1-20%) andTilapia (5-20%).

Biodiversity restoration of eutrophic
wetlands using surface-set submerged
macrophyte Park (SSSMP)

Two wetlands, viz., Khalsibeel and Saguna
beel in Nadia district, West Bengal
recorded significant loss of aquatic
biodiversity due to regime shift from
submerged macrophytes dominated
ecosystem to plankton dominated
ecosystem. Experiments were conducted
by placing different species of submerged
macrophytes in the euphotic zone inside
1 m’ floating cages placed in surface
water. Rootless submerged macrophyte
Ceratophyllum demersum was kept in the
cage ensuring their placement in the
euphotic zone, whereas other
submerged macrophytes like Hydrilla
verticillata, Vallisneria spiralis, and
emergent macrophytes like Scripus sp.
were planted in plastic tubs and
suspended to remain in the euphotic
zone. Among different macrophytes
attempted, C. demersum was identified as
a key candidate species for creating
artificial habitat of submerged
macrophytes. Being rootless macrophyte,

Cyanophyceas

Reservoir and Wetland Fisheries Projects
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Catch of big head carp in Suguna beel

C. demersum grew very fast (estimated
growth about 20 g/100 g/day) to fill the
whole cage utilizing the excessive
nutrient presentin the water.

s 2

Submerged macrophytes especially C.
demersum was observed to attract several
macrophyte associated fauna, including
mollusks, chironomid larvae, insects,
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L ol

Ceratophyllum associated fauna restored Cage (1 m’) used for setting of Surface-Set Submerged
in SSSMP in Khalsi beel Macrophyte Park (SSSMP)

crabs, prawns and fishes. As many as 11 beel, Thus, this type of artificially made aquatic biodiversity of submerged

species were recorded as submerged Surface-Set Submerged Macrophyte Park  macrophyte-lessand eutrophic wetlands.
macrophyte associated fauna from Khalsi  (SSSMP) can be effectively used to restore

Projecttitle: Fostering reservoir fisheries for blue growth and achieving SDGs amid climate change and anthropocene
Projectcode:RWF/24-27/17

g L]
1 e
g I The project examines the responses of
¥ J s T . reservoir fisheries to concurrent climate
S V% variability and increasing human use with
\ e ety Ul 1 emphasis on ecosystem health, fisheries
. N ) | sustainability, and livelihood security.
N . %8 ) - 3
- . [ . . Seasonal ecological assessments and
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T T T T surveys were conducted in Gandhisagar,
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Long-term trends in fish production in Gandhisagar reservoir
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Gandhisagar reservoir, Madhya
Pradesh

Long-term fishery analysis reveals a
sustained increase in fish production
from the mid-2000s onwards, with
maximum yields surpassing 5,000 tons in
the mid-2010s. While rainfall and
temperature show inter-annual
variability, neither exhibits a strong long-
term trend influencing production.
Multivariate analyses confirm that fish
yield is predominantly governed by
anthropogenic drivers, particularly
fishing effort, CPUE, and stocking
intensity, rather than climatic variables.
Although enhanced management has
stabilized production, weakening
CPUE-effort relationships indicate
emerging effort saturation. Future
management should therefore prioritize
optimization over intensification, with
emphasis on stock quality, recruitment
efficiency, habitat protection, and
scientifically planned stocking.

Maithon reservoir, Jharkhand-West
Bengal

Climatic analysis revealed a transition
towards fewer but more intense rainfall
events and a pronounced warming trend,
with 2024 recording the highest
maximum temperature in five decades.
These changes have increased
hydrological instability and thermal
stress, affecting the reservoir and
downstream fisheries. Stakeholder-based
assessments show moderate to high
livelihood vulnerability among fishers,
driven by high exposure and sensitivity
combined with low adaptive capacity.
Downstream fishers identified sudden
dam releases, industrial pollution, illegal
fishing, and weak interstate governance
as major stressors. Traditional fishing
communities remain institutionally
excluded, limiting access to schemes and
support.

Nesareservoir, Odisha

Nesa exhibits high inter-annual rainfall
variability without a clear long-term
trend, resulting in unstable inflows and
recruitment conditions. Vulnerability
assessments indicate moderate climate
vulnerability, primarily driven by high
livelihood sensitivity and low adaptive
capacity ratherthan exposure alone.

Reservoir and Wetland Fisheries Projects

Multi-day fishers in Gandhisagar reservoir
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Radar plot depicting stakeholder-based climate vulnerability
dimensions of fishers in Maithon Reservoir
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Long-term rainfall variability in Nesa reservoir indicative of erratic rainfall pattern
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Getalsudreservoir, Jharkhand

Getalsud functions as a multi-use
reservoir supporting cage aquaculture,
capture fisheries, and tourism. Cage
culture expansion under PMMSY has
exceeded 360 units, enhancing
livelihoods but increased ecological
pressure.

Comparative analysis shows a sharp
decline in native fish diversity, with
present-day fisheries dominated by
stocked and exotic species, including
tilapia and exotic carps. Fishers expressed

their concerns over proposed floating
solar photovoltaic installations and their
potential impacts on fishing grounds and
livelihoods.

Malampuzha and Meenkarareservoirs,
Kerala

In both reservoirs, stocking intensity
shows a weak and inconsistent
relationship with fish yield. Malampuzha
displays substantial scope for
enhancement in fisheries based on
production potential estimates, while
Meenkara is already operating close to its

estimated capacity. Environmental
variability-hydrology, water quality,
trophic structure, and species
composition-emerged as the dominant
control on production. Climate
vulnerability assessments indicate high
exposure and sensitivity, particularly in
Meenkara, with fishers increasingly
relying on diversification, training, and
allied activities as adaptation strategies.

Blue growth and SDGlinkages

The project aligns reservoir fisheries
development with the FAO Blue Growth
Initiative, emphasizing Blue Production,
Blue Trade, and Blue Communities.
Evaluation focuses on ecosystem-based
enclosure culture, sustainable aquatic
value chains, reduction of post-harvest
losses, certification, and technology-
driven innovation. A rapid appraisal
framework was developed to assess
reservoir fisheries contributions to
selected SDGs (1, 2, 5,8, 12, 13, and 17),
using expert elicitation across 27 targets
and 45 indicators. The framework serves
as a diagnostic tool to identify strengths,
gaps, and pathways for enhancing the
role of reservoir fisheries in sustainable
development under data-limited
conditions.

Projecttitle: Exploration and feasibility study of pits and quarries for fish production

Projectcode:RWF/24-27/18
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Feasibility of fish culture in open
pits/quarries

AraKhadan 8, AraKhadan 13, and some of
the Shondha are parts of 56 abandoned
coal pits in Ramgarh and site 48 in Patratu
district, Jharkahnd that are being
repurposed for fisheries through culture-
based fisheries (CBF) and cage culture,
with water depths ranging from 15 to 50
meters. Cage farming was initiated at Ara
Khadan 8 in 2021, Ara Khadan 13 in 2022,
and Shondha in 2023, alongside
subsistence fishing by local fishermen for
household consumption. Tilapia and
Pangas are the main species cultured.
Based on the morpho-edaphic index
(MEI) (Welcomme, 1972), estimated fish
production potential of these water
bodies is approximately 77 kg/ha/year.
The open coal pit (OCP) at Dola village in
Anuppur district, Madhya Pradesh, with a
total area of 12.13 ha,has been




repurposed for fish culture since 2022
using a floating cage battery of 12 cages,
of which six are currently stocked with
Pangasianodon hypophthalmus and
Oreochromis niloticus, yielding a relatively
low average production of 1.5-2 tonnes
per cage. Based on MEI, the estimated fish
production potential of the site is 50.2
kg/ha/year. Considering low production
potential, there is a scope to increase the
fish production potential by fertilization
ofallthe OCPs studied.

Assessment of basic limno-chemical
parameters of OCPs

Water quality parameters including
transparency, water temperature, pH,
specific conductivity, dissolved oxygen,
total dissolved solids, chloride, salinity,
total alkalinity, total hardness, calcium,
magnesium, nitrite-N, nitrate-N, silicate-
Si, available phosphorus, and ammonium
were found to be within permissible
limits, indicating that the water was
suitable foraquaculture practices.

Clinograde distribution of limno-
chemical parameters

Besides water temperature and dissolved
oxygen, vertical distribution of different
limno-chemical parameters like pH, free
CO,, sp. conductivity was studied in Ara
khadan 13. Significantly lower water
temperature, dissolved oxygen and pH
were recorded at bottom water. On the
other hand, higher free CO, and sp.
Conductivity were recorded at the

bottom. Lack of water circulation was
evident in the OCPs revealed by
stratification of water parameters. Bottom
aeration is recommended to improve
water quality of the OCPs.

Food safety of cage-farmed fish from
pits/quarries

Safety of cage-farmed fish from
pits/quarries for consumption was

Reservoir and Wetland Fisheries Projects

assessed by collecting fish species from
different locations of OCPs and nearby
reservoirs. The crude protein, fat, ash, and
moisture contents were analyzed and
compared to evaluate their suitability for
human consumption. Differences in the
percentage of crude protein and crude fat
were observed among reservoirs and
OCPs for all the studied fish species, viz., P.
hypophthalmus, O. niloticus, Cirrhinus
mrigalaand Labeo catla.

i

Labeo catla captured from open coal pit, Ara Khadan 13 in Ramgarh, Jharkhand
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