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Fishery in inland open water sector occupies a unique status in the national

economy and provides livelihood, food and nutritional security and ecosystem
services to the growing population in the country. The country is blessed with vast
inland open water resources in terms of 45,000 km of rivers, 0.3 million ha of
estuaries, 0.19 million ha of backwaters and lagoons, 3.51 million ha of reservoirs,
0.354 million ha of floodplain wetlands and 0.72 million ha of upland lakes. The
estimated demand of fish by 2025 in the Indian domestic market would be around
16 million tonnes (MT) against the present production of 12.60 MT coming from
inland (65%) and marine (35%) sectors. These resources provide employment
and livelihood support to 1.24 million inland fishers. In this scenario, the projected
second blue revolution of the country demands fish production from inland open
water bodies as a promising option for providing high quality protein food,

.H}. | "I e livelihood to the rural populace and doubling the fisher's income. However, over-

il -l—.-.] exploitation of natural fish stocks, ecosystem degradation, man-made

'ﬂ Ll ¥ L modifications for water diversion, pollution, etc. are the major threats for these
1 T

aquatic resources. Further, with increasing pressure and perceptible climatic
changes, it becomes necessary to protect these resources for sustained inland
fisheries and harness their untapped production potentials. In this backdrop,
ICAR-CIFRI has considerably accomplished significant scientific and
technological milestones towards generating knowledge base through
interdisciplinary research for enabling sustainability of their ecosystem services
and fisheries.

The Institute executed a number of programmes and activities resulting in
significant scientific and technical achievements in the year 2018-19. The TiLV
Rapid Diagnostic Kit was developed for the pathogenic Tilapia Lake Virus (TiLV)
reported by the Institute. The Institute has also got trademarks on CAGE GROW"®,
CIFRI GI CAGE®, CIFRI PEN HDPE® and CIFLIN®. The Institute extended its cage
culture programme to the states of Odisha, Telengana, Bihar and Assam. The
modified cages were also installed in wetlands, addressing the diversified climate
resilient species and in-situ raising of fingerlings. Puntius gonionotus was
introduced in cages to clean up the periphytic substrates grown in the cage nets.
HDPE PEN® which was commercialised last year has been popularised through
various schemes namely TSP, SCSP, NICRA, NEH component and NHMPS
programmes to the States of West Bengal, Odisha, Bihar, Assam, Kerala, Gujarat,
Manipur and Arunachal Pradesh.

To strengthen the livelihood of the fishers of the Vembanad Lake, clam culture in
pen was successfully demonstrated. The Institute is involved in the projects
initiated on various aspects of riverine, reservoir, wetlands and environmental
management contributing towards sustainable fishery, ecological alterations,
multiple habitat changes of these water bodies and developing a road map for its
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productivity enhancement. Livelihood is also a complex phenomenon in the
natural water bodies giving an opportunity to about 1.2 million fishers across India.
The Scientists of this Institute are striving to suggest the inter-governmental
bodies, national institutes and fishers for sustaining production from inland open
waters without altering ecological integrity and pollution.

Climate change is the biggest challenge to this sector for which the Institute is
working continuously to provide an alternative species from the rich biodiversity of
India that could restore and feed the growing more than billion population. E-flow
after the construction of large number of dams and barrages is another challenge
in the riverine system and CIFRI is in a quest to provide effective solution. The
Institute in association with Central Water Commission (CWC) provides solution
for the fish migrations in the riverine system. To cater to the cutting edge
researches in the open water system, the Institute works on disease surveillance,
fish genetics stock characterisation, metagenomics in river, nano-remediation,
pre-biotics from natural habitat etc.

In the last two years, the Institute has worked on ecological status, habitat
fingerprinting, fish diversity, pollution abatement, e-flow and emerging
contaminants of ten rivers viz. Ganga, Yamuna, Cauvery, Narmada, Kathajodi,
Tapti, Siang, Chaliyar, Teesta, and Godavari. Continued efforts have been made to
study the wetland productivity, especially six wetlands have been taken for
integrated development of fisheries by adopting CIFRI technologies. With the
funding support of Government of Odisha, CIFRI has installed 110 Gl cages and a
circular cage in reservoirs of Odisha. The Institute has also contributed effectively
for the development of the Sunderban community by providing exposure training,
canal fisheries and products on derelict water bodies involving various
stakeholders and NGOs. In collaboration with GIZ and World Fish, basin approach
of Mahanadi and wetland productivity enhancement has been initiated. During the
year, the Institute conducted about sixty seven training programmes benefitting
more than 1750 fishers and fish farmers and 181 officials from various states.

The Institute organised a number of workshops on fish proteomics, hilsa fisheries,
metagenomics, biosensor technology and open water fisheries management of
Tripura, Manipur and North Eastern States. A massive drive of Swachha Bharat
Abhiyan and coverage under Mera Gaon Mera Gaurav received wide
appreciations.

New initiatives on Hilsa and Indian Major Carps ranching in the River Ganga have
been carried out aiming to help the declining fish stocks in River Ganga. With a
view to provide a strategic planning of fisheries enhancement and livelihood
options for the poor fishers, studies have been conducted on Narmada, Godavari
and Sardar Sarovar Nigam Reservoirs. CIFRI has also executed multiple activities
under Tribal Sub Plan, NEH component, Scheduled Caste Sub Plan benefitting the
fishers community through canal fisheries development, ornamental fish culture,
integrated farming, distribution of inputs for fish culture, fishing implements, pen
culture and wetland fisheries development. The Staff of the Institute have attended

MR AL T—F M ¥, e 9T 2018-2019 L/

a number of capacity building programmes, overseas trainings, workshops,
brainstorming sessions, international and national seminars, symposia and
meetings, etc.

To add on, CIFRI has initiated the smart door system, installed sensor based lights
at campus, developed the Complaint Management System, pensioners' database
and unified code file numbering system for the smooth functioning of the office.
Online Database on reservoir, mobile apps on fish disease and Nutri Fish App are
some of the fisher-friendly digital systems which have been developed.

During the current year new records of fishes like Awaousgramme pomus (Bleeker
1849), Parambassis lala (Hamilton 1822), Plotosus canius (Hamilton 1822),
Takifugu oblongus (Bloch 1786), Thryssasteno soma (Wongratana 1983) have
been documented from certain parts of Indian rivers.

| am confident that our endeavours and persistent research activities will continue
and would yield significant output and decision making tools for developing
effective strategies for sustainable management of inland open water resources.

| have the privilege of acknowledging the constant support and guidance received
from Dr. T. Mohapatra, Secretary, DARE and Director General, ICAR. | am also
grateful to Dr. J. K. Jena, Deputy Director General (Fisheries Science), Dr. Pravin
Puthra, Assistant Director General (Inland and Marine Fisheries) and other staff
members of the Fisheries Division of ICAR for their cooperation and help in our
endeavours. All activities furnished in this report have been carried out by the
scientists and other staff members of the Institute. | put on record my profound
thanks and gratitude to all of them. | also take this opportunity to thank all the
members of Editorial Team for their sincere effort, dedication and commitment in
timely publication of the Annual Report.

e
Dated: 1 July, 2019 (B. K. Das)
Barrackpore Director
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tgives meimmense pleasure and satisfaction that during the last one
year, trademarks of four technologies of the Institute, namely,
CAGEGROW?®, CIFRI GI CAGE®, CIFRI PEN HDPE® and CIFLIN®
were successfully registered. Among them the CIFRI GI CAGE, CIFRI
PEN HDPE and CAGEGROW have already been commercialized.
Eight MoUs have been signed for conducting collaborative research
and development works. The Institute has been awarded and initiated
projects on Antimicrobial resistance (AMR) in fisheries, Ornamental
fish seed production, Ranching of Hilsa above Farakka Barrage and
Fisheries development on Kothia Maun of Bihar. CIFRI has also been
provided with Quarantine facility for aquatic animals in Eastern
Region sanctioned by NFDB, Hyderabad. A total number of 1,25,500
nos. of fish seeds have been ranched in twelve ranching programmes
towards restoration of depleting IMC stock in the Ganga River.
Hon'ble Union Minister of Agriculture & Farmers' Welfare Shri Radha
Mohan Singh Ji visited ICAR-CIFRI, Barrackpore and lauded efforts
of the Institute in research and development in the inland fisheries
sector. The Institute conducted research and development
programmes under fifteen Institution projects, one outreach
programme, fourteen externally funded projects and ten consultancy
projects. Interesting studies have been conducted on fishing gears,
fish biology, fish migration, ecology and fisheries of reservoirs, rivers,
post flood assessment of riverine fisheries of Kerala etc during this
period. He also inaugurated four NFDB funded projects in wetlands of
Bihar. | would also like to mention here that in the last year, our
Institute has imparted training to 1,752 farmers from different states,
204 students from various universities, and 181 Officials of
Departments of Fisheries from various states apart from providing
exposure visit to 973 visitors including students, farmer trainees and
State Department officials. In this context, | am delighted to mention
that the Institute has adopted smart office management systems such
as smart door, sensor-based light for energy saving, and systematic
inventorization of institute file movement. The newly created reservoir
fisheries database, fish disease mobile app and on-line pensioner
database are a step forward towards digitization of existing scientific
knowledge-base and its application.

The Institute successfully organized different workshops such as
Inception workshop of NMHS project, 1 Barrackpore proteomics
workshop and Biosensor technology in inland fisheries. Workshops
on open water fisheries management of Tripura, Manipur and for the
whole North-Eastern region were also organized. The Institute
organized important events like Vigilance Awareness Week, World
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Fishery Day, Agriculture Education Day, Women in Agriculture Day, World
Soil Day, International Women Day etc. with active participation of all
stakeholders. World Yoga Day, Independence Day, World Biodiversity Day,
World Environment Day, National Fish Farmers Day etc. were also
celebrated at the Institute with great fanfare and enthusiasm.

The Institute carried out the Swachha Bharat Abhiyaan and Mera Gaon
Mera Gaurav activities religiously throughout the year, involving local
community and village farmers. The 24" meeting of the ICAR Regional
Committee Il comprising members from the states of West Bengal, Odisha,
Andhra Pradesh, Telangana and UT of Andaman and Nicobar Islands was
successfully organized at Bhubaneswar on 22 - 23rd June 2018. It is a
matter of pride that the Institute's Hindi magazine Nilanjali bagged the first
prize Ganesh Shankar Vidyarthi Purashkar of ICAR. This is the second
time in seven years Nilanjali received the coveted prize. The 73°
Foundation Day of the Institute was celebrated in a commendable manner
on 17" March, 2019 with successful organization of Matsya Samriddhi Mela
on the occasion. A confluence of over 2,500 fishers/fish farmers interacted
with researchers, university teachers, students, representatives of
Industry, officials of NABARD and members of Indian Science Congress.
The QRT team and the Parliamentary Committee on Rajbhasha visited the
Institute, assessed the progress and appreciated the work being done by
the Institute.

The Institute was further strengthened with joining of three new scientists,
nine technical, six administrative and eight Skilled Support Staffs during
this year. | welcome all of them to the CIFRI family and hope that they will
contribute whole-heartedly for the cause of the Institute and the fisheries
sector. | also congratulate the staff who got promotions and awards/
recognitions during last year.

Dated: 1 July, 2019 (B. K. Das)
Barrackpore Director
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Four trademarks, namely, CAGEGROW®, CIFRI Gl CAGE®, CIFRI
HDPE PEN®, and CIFLIN® have been registered.

Fish catch was estimated to be 1.2-1.4 tonnes/km/year in River
Cauvery and 1.0-1.1 tonnes/km/year in River Tapti considering the
actively fished length of the rivers.

Oreochromis niloticus has replaced native fish fauna and contributes
92 % to the fish catch in middle stretch of River Cauvery. In River Tapti
Clupisoma garua and Labeo fimbriatus fishery have drastically
declined.

To maintain the pristine condition of River Kathajodi during lean
season minimum discharge of 4456 cusec at Naraj and to maintain
the river in Class A, B, and C category discharge of 4053, 3798 and
3654 cusecs respectively are required.

Preliminary estimation based on the FDC using Global
Environmental Flow Calculator indicated that to maintain river
Tamas/Tons in slightly modified class of EMC 27.8 % of MAR (1607
MCM) discharge should be released from the Bakia barrage.

A total of 190 fish species, including 7 exotics have been recorded
from River Ganga, with higher fish diversity at Bijnor, Narora, Farraka,
and Fraserganj.

Fish landing from Allahabad stretch of the river Ganga was 158.6
tonnes in 2018 with dominance of miscellaneous group of fishes
(43%), followed by exotics (34%). There is about 11% decline in fish
landing as compared to the previous year.

Better water quality, higher primary productivity, biodiversity and fish
catch were observed in seasonally open Samaguri wetland than in
closed Sibasthan-Potakolong wetland, highlighting importance of
river connectivity on wetland fisheries.

Bishnupur wetland of West Bengal, receiving municipal sewage, has
less indigenous fish diversity and richness and also suffered from fish
mortality due to Aeromonas infection.

Patratu, Derjang, Harangi, Mettur, Krishnagiri, Mangalam and Jargo
reservoirs have rich fish species diversity with dominance of IMC in
Jargo, Derjang and Patratu reservoirs, small indigenous fish
Amblypharyngodon mola in Harangi, Puntius vittatus in Krishnagiri
and Pethia conchonius in Mettur reservoir.
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=#5 Fish production (kg/halyr) in Patratu, Derjang, Mangalam and Jargo
reservoirs were 147, 200, 54, and 51.3 respectively and below their
production potentials. Scientific stocking has enhanced fish production
(kg’/halyr) from 1.1 in 2004-05 to 43.46 in 2017-18 in Indirasagar and from
12.1in2004-05 t0 80.8in 2013-14 in Gandhisagar reservoir.

== A cost effective protein-rich fish feed has been prepared incorporating pre-
pupae of Black soldier fly (BSF). The BSF pupae meal can replace up to
70% of fish meal in diet without hampering fish growth and survival.

=#ir= Labeo bata at stocking density of 50 nos./m* yielded optimum growth in
cages. The species grew well when cultured with Ompok bimaculatus
indicating feasibility of polyculture. Polyculture of herbivorous fish
Barbonymus gonionotus with catfish Pangasianodon hypophthaimus
resulted in higher fish yield, reduced periphyton growth and biofouling of
cages.

=# - Freshwater sponge Spongilla lacustris has been identified as a biofouling
agentin cages in reservoirs.

=#= Water availability in upper stretch of the River Godavari, from Nasik to
Ramagundam, was limited. This, along with effluent discharge, had
severely compromised river continuity and ecosystem health. The river
health moderately improved in Telegana and Andhra Pradesh stretch, and
the lower estuarine zone was the most productive.

=¥ Heavy metal contamination was non-alarming in water and fish of River
Godavari. Organochlorine, organophosphate and synthetic pyrethroid
pesticide residues were detected in some of the water and fish samples of
River Godavari and River Torsa. The detected residue levels in fish were
below the tolerance limit set by FSSAI.

Severe restriction in water discharge has limited the River Kathajodi to
pockets and deep pools during lean period. Effluent discharge from
Cuttack city has further deteriorated the river health.

$

=#= Arsenic level in ponds and floodplain wetlands in the arsenic affected
villages of Nadia district, West Bengal exceeded the permissible limit for
human (10 ppb) and aquatic life (5 ppb). Arsenic contamination in different
concentrations was detected in different biotic matrices also.

Curcumin enhanced survival rate, restored fatty acids levels and
expression of lens crystalline genes, TLR-4, IL 1 B and IL-10 altered by
arsenic exposure in fish.

¢

Bacterial and parasitic diseases were common in inland open water
fisheries. Pathogenic Acinetobacter sp., Aeromonas sp., Edwarsiella sp.
have been isolated from diseased fish from wetlands and cage culture.

e i

3

MR AL T W, s 9RrT 2018-2019 17

-

-

One Step Tilapia Lake Virus detection kit has been developed.

ORF encoded functional genes of Tilapia Lake Virus has been
characterized. A novel E. tarda transcriptome sequence data has
been generated which will allow identifying biologically significant
genes for therapeutic targets.

Through metagenomic applications, 142 antibiotic resistant genes
were identified from sediments of the river Yamuna, mangrove and
non-mangrove soil of Sunderbans.

Essential oils of plant origin exhibited dose dependant antibacterial
activity showing their potential. Polysaccharides of plant source also
showed immunostimulation and fish growth promotion properties.

Meso- and micro-plastic contents in sediment of the River Ganga at
seven sites were estimated for their risk assessment.

Two spatial databases were generated with data comprising (a) water
quality, site characteristics, species richness of fish, phytoplankton,
zooplankton, and benthos of Himalayan river system, and (b) fish
species richness, geo-physical parameters of Arunachal river
network system.

A model-based approach has identified temperature, specific
conductivity, nitrate and dissolved oxygen as key determinants of
abundance of Chanda namain Krishna River.

In reservoirs of Jharkhand monthly income (Rs. 11,093 - 17,548) was
higher for fishers/fish farmers practicing cage culture which
contributed 30% of their livelihood.

Stocking of advanced fingerlings, produced by in-situ pen culture has
increased wetland production from 492 kg/ha/yr in 2012-13 to 1011
kg/halyr during 2016-17. In Takmu Pat of Manipur there was a
significant (p<0.001) difference in the monthly income before (Rs.
6183 +2711) and after (Rs. 9250 + 3318) pen culture demonstrations.

Impact assessment of training given to 3261 fishers/fish farmers from
Bihar during 2012-13 to 2018-19 indicated higher average annual
income from Rs. 17,000 to Rs. 36,000 of trainee fishers/fish farmers
from fisheries. “Model Training Course” has been rated as 'excellent’
by 50% of the trainee officers.

Administration of the oxytetracycline and emamectin benzoate
through feed was found to be safe in Pangasianodon hypophthalmus
without significant clinical outcome. Further, withdrawal period of the
oxytetracycline was determined to be 2 weeks in the catfish.
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Survey in aquaculture farms of Assam estimated that for one tonne of fish
production an average of 6 kg lime, 4.63 kg potassium permanganate, 4.05
L CIFAX were used.

To enhance wetland fish production in Bihar more than 16 tonnes of fish
seed were stocked in Sirsa, Rulhi, Kararia and Majharia wetlands. Pens
have been erected and stocked with fish seed. Nursery ponds have been
excavated in Majharia and Kararia mauns. Forincome generation of fishers
Pangasianodon hypophthaimus was stocked in cages in Sirsa wetland
which gave a harvest of 2210 kg table size fish.

With objective to reduce detrital load and restoration of carp fishery more
than 12.85 lakhs wild bred fingerlings of IMC were ranched in the River
Ganga.

A Hilsa ranching station has been established at Farakka, West Bengal. A
total of 151 Hilsa fish has been ranched in River Ganga above Farakka
during December 2018 to March 2019.

Climate resilient pen system with superior net-pen enclosure was
demonstrated in selected floodplains wetlands of West-Bengal, Assam and
Kerala. In Vembanad Lake black clam was stocked giving production of 2
tonnes benefitting 50 fishers.

Surveillance study identified prevalence of Microsporidian Enterocytozoon
hepatopenaeiinfection in 84.9% of cultured Litopenaeus vennameiin three
districts of West Bengal.

Metagenomic analysis of sediment samples from 10 sites of river Ganga
and Yamuna identified a rich microbial diversity in these rivers.
Proteobacteria were the most dominant bacterial flora, followed by
Acnitobacteria, Firmicutes and Deinococcus—Thermus.

To enhance reservoir fish production of Telangana state, cage culture has
been initiated. Jayanti Rohu and freshwater prawn showed best growth and
can be used as potential candidates for cage culture in the state.

Cent-percent of fishers of Takmu Pat, Manipur were in below poverty line
with average annual income of Rs. 1.0 Lakh. Only 9.8% of fishers had
savings, thattoo in non-formal entity.

Investigation carried out in Teesta River estimated that a discharge of 15-19
cumec from Teesta - IV hydroelectric dam will fulfill the average depth
requirement of 1.2 m and velocity of 1.2m/s in the stretch between dam and
powerhouse during non-monsoon months.
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Tagging experiments were carried out to understand the efficacy of
fish pass/ ladders in Teesta Low Dam - Il and Teesta low Dam - IV.
Overall recovery of tagged fishes was 6.25% within a month of
tagging.

In Gujarat part of Sardar Sarovar Reservoir, study sites were
categorized either as mesotrophic or eutrophic.

In Halali reservoir O. niloticus contribute >90% to the daily catch.
Introduction of tilapia has steadily enhanced total landing but catch of
commercially important indigenous species have been significantly
reduced.

Accidental leakage of fly ash during transportation through the
waterways was observed to have little or no impact on fish fauna of
river Hooghly.

Complete mitochondrial genomic data of Osteobrama belangerifrom
Loktak Lake, Manipur indicated that the species is close to the cluster
of Systomus sarana, S. orphoides, Barbuse burneensis and
Enteromius guiralithan other related Cypriniformes species.

The Institute has created/implemented smart office and research
management systems such as SmartDoor, Censor-based light for
energy savings, Systematic file movement system, Online Pensioner
Database, Fish Disease App and Reservoir Fisheries Database.

The Institute organized 67 training programmes imparting training to

1752 fishers and fish farmers, 204 students and 181 officials during
the year.
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