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AMiallions of rural poor people depend
on inland open-water fisheries for
their lives and livelihoods, It offers
income and employment
opporiunities as well as prospects for
food and nutritional secunty. Inland
open waters sre one of the most
significant fisheries resources in the
nation as they have a high potential
for production enhancement and are
the sources of native fish germplasin.
Indiz has witnessed remarkable
growth in fish production in the last
couple of vears and has set @ turget of
220 lakh tons of production in the
post-C0VID era. Our country s
blessed with a huge arcay of inland
open water resources viz. 45,000 km
of rivers, 0.3 million ha of estuaries,
0,19 million ha of backwaters and
lagoons, 3.524 million ha of
fesefvorts, 0354 million ha of
Moodplamn weilands, and 0.72 million
ha of highland lakes. These resources
are the lifelines of the couniry's vast
population and provide water, fish for
food and nutrition, transport, and
livelihood besides oiher innumerable
econormie, social, and ecological

Over the years, the instimie has
generaled 3 vast knowledpe bose
through interdisciplimary research for
ensuring sustamability in the inland
fisheries scetor. The inland aguatic
gcosystems comprising a diversity of
cphemeral, seasonat and persistent
ivpes of lentic and lotic habiiais
maintained by hydrologic variability
have a strong evolutionary backdrop
o provide support to fish species
diversity and fisheries. The
dynamically varyving phyvsical habitat
features, regulated by the magnitude
and mate of change of hydmologic
conditions play the most crecial role
in biological productivity,
biodiversity and production
sustainability, Climatic variability
and responses of stock levels o
fishing efforts include among the
identified areas of research in ICAR-
CIFRI. The significant harm to
ecosystem functions and alterations
to trophic relotionships arising from
the rampent destruction of

unintended and non-targeted species
are a major concern, as they diminish
sugtainable yields in multispecies
open-water fisherics to & large extent.
The trophic relationships, as the
determunants of harvest levels n
-DFI.‘I!IWH[I:I.‘E have attracted attention
for detailed study, In concert with the
contemporary necessity, [CAR-
CIFRI is poised to B&D trajeciony of
Matural Rezource Management 1o sel
the rescarch perspectives and priority
in inland open water fisheries. It
recognizes the deeper connection
between environment and production
and therefore, the imperatives of
gcosyvsiem-based sustainable
fisheres.

During the vear, the institute has
conducted research on Ganga,
Yamiung, Mahanadi, Krishna, Barak,
and Kosi nwvers; Hooghly-Matlah,
Rushikulya, Mandovi-Zuari,
Metravathi-Gurupurand Vembanad
estuaring  systems with  different
objectives. The impact of damming
in River Rangit in Sikkim was
studied. Explorutions of fish diversity
in eight protected areas of four states
were camied out. Hirakud, Panam,
ldukki, Kodar, Poondi, Serlui-B,
Beko, Patlol, Loharsol, Murugumsa,
Futivari, Sunei, Kale, Gavairi,
Karapuzha, Mettur and Manchanbele
reservoirs. were studicd for ecology
and fisheries, A new circular pen of
(1.3 ha area has been designed and put
o fest in deep waters of Mathen
reservioir for grow-out culture of fish
m reservoirs. Carbon sequestration
studies were carmed out m 12
wetlinds of Assam and West Bengal,
Climate Resilient culfure based
fisheries was implemented by
introducing Svetomus sarana, Mysis
gitlin, Lahen bara, in 3 wetlands of
Wst Bengal, Evvoplus sirafensis and
Lize sp. in Wembanad Lake. Spatio-
temporal asynchronous data of 2667
locations and [4 years have been
programmatically retrieved from the
CPCB website, standardized,
synchronized and transferred fo
cloud storage. An exhaustive list of
1428 endemic inland fish species and

227 exotic fish species of India has

been prepared and saved (o the same
cloud storage after validation,

The institute bred and ranched
arcund 24.45 lakh Indian major carp
sieedy for ecosvstem restorabion and
lzheries conservation m the mver
Ganga. Anti-microbial resistance
CRMPAEENS  wiere carvied ouwt at
different locations in India and more
than 10,000 public/farmers and
students were seastbred. [ndwced
breeding of Danio dangila and larval
rearing Macrognaiing grarl, hs alan
been achieved under captivity.

Through research, training,
extension, HRED and ather
development activities the institute
has been attempting to mitigate the
challenges and to enhance the fish
production. The Tnstiute ook the
lead in generating informatien in the
arces of inland open-water fisheries
through m:s.].-'m:m-hued research
and community participation, The
Institute imparted extensive training
to maore than 1322 fishers, officials,
ond students through offline and
anline modes, Under 5TC
programme the Institute has taken up
several inittatives in¢luding
impariing scientific knowledge,
disiributing fisheries 1nputs,
conducting demonstrations
benefitting 1067 fishers and fish
farmers. Institute techoologics
‘products /publications showeased in
1 exhibitions in different parts of the
country. The institute also orgamized
the first Indian Fisheres Dutlook
2022 and also ehserved'celebrated
severdl symposiums, workshops, and
events during the penod. In addition
to the regular mectings and events,
the Institute organized an interactive
meeting with the fishery officials of
Meghalaya, an interface mecting
with farmers- planners and
researchers of Wezt Bengal, national
campaigns on  diversification in
aguaculture, a satellite symposium on
“Hilsa Dialogue: A Bay of Bengal
{(BoB) TPerspective”, Gawth kaflan
senmenedon, tribal pride dav, etc.

Like in previous wears, significant
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attention was paid (o the nontheastem
region,. Following CIFRI's
intervention in T hewle of Assam,
there was 31%  increase in fish
production, Cage culture has been
initiated in Dovang reservair,
Magaland. Cage culture was also
demonstrated in Mapithel reservoir,
Manipur with the locally preferred
common carp (Cyprimes  carpio).
Cage culture of Osfechrama
belangeri (pengha),
Clenopharyngodon idelia and Labeo
bt was demonstrated in Takmu pat,
Manipur. Pen culture of
Amblypharyngodon miola with major
carps or alone was initiated in Takmu
pat in collaboration with the
Deparmyent of Fisheries, Govi, of
Manpur.

The Institute had put more thrust on
the outreach of its recently
commercialized technologies such as

CAGE, CIFRI HDPE PEN to make
them available of field level for fizh
production enhancement,

Dwring the wear, applications for
three patents, two designs, and one
trademark have been filed.
Technologies, namely, '"CIFRI
circular cage', TRP comscle with
sealing  arranpement’ and 'FEP
ornamental tank' have been
commercialized, snd four more are
ready to be commercialized,

[ am conlidenmt that constant
endeavors and persistenl cfforts of
researchers will lead to wider
adoption of existing technologies,
development of mewer technologies,
and protocols for sustainable
production enhancement and
ecosystem health conservation that
would push the inland open water
figheries sector v anew height,

——
________:_:!.
I have the privilege of
acknowledging the profound support
I have recemved froamm Dr. Himanshu
Pathak, Secretary DARE and DG
[CAR. T am also grateful 1o Dr. 1. K.
Jema, Deputy Director General
(Fisheries Science);, Dr. B. P
Mohanty, Assistant Director General
{Inland Fisheries); Dr. Subhadeep
Civosh, Dr. Pravin Putra, Assistant
Direcior Gemnerals (Marine
Fishenesy,  as well a5 (o the team of
scientists and other members of the
CIFRI fraternity for their unstinted
support. The guidelines and
recoimmendations given by IRC,
legrmed BAC, IMC., QRT for
[nstitute's development. and
streamliming the Instituie’s research
and activities are also humbly
acknowledged. The efforis of the
Ediorial team in the preparaton of
this document are commendable.
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Inland open-water fsheres are the
life-line of millions of nparan
population. These natural resources
ofter lhivelithood, Imcome,
employment opportunities and
pulrtional security 1o the resource
poor fishers. The institute continied
its unrelenting guest of research and
development of these resources in
2022, The institute has
commercialized three of its
techniologies, viz, 'CIFRI circular
cage’, 'FRP corucle with sesting
arrangement’ and 'FRP omamental
tank', and applications have been
filed for three patents, two industrial
designs and one trademark. During
the peried, our scienlisls were
honoured with prestigions  awards
such as DrHiralal Choudhury Gold
Medal, Dy, 5. Avyapan Cold Medal
and Prof. AL P, Sharma Cold Medal at
the Indian Fishenes Outlook 2022,
and other coveted awards of the
International Conference on
"Responsible Agquaculivre and
Sustainable Fisheries Interact
[(RASHI) 2022,

For conservation of native fish stock
and to enhance fish preduction
we continwed river ranching
programmes in which we released
24 45 lakh fAneerdings of Indian
major carps and Mahseer into the
nver Ganga. Fish diversity was
cxploredin eight protected arcas of

four states, The mshooie studied
Hirakud, Panam. [dukli, Kodar,
Poondi, Serlu-B, Beko. Patlon,
Loharsol, Muruguma, Futiyari,
sunet, Kalo, Gayairi, Karapuzha,
Mettur and Manchanbele reservoirs
for ecology and fisheries. A new
circular pen has been desizned for
grow-out culture of fish in
rescrvoirs.Carbon  sequesiration
stuclies were carrbed out in the
wetlmds of Assam and West Bengal.
Chmate Resibent colture based
fisheries was implemented by
introducing climate resilient  fish
species in wetlands of West Bengal
and i Vembanad Lake,

Comparative brain tanscriptomics
analysis on chronic exposure o
cypermcthrin revealed upregulation
of 302 genes and downregulation of
229 genes. Liver imanscriptome of
tlapia sourced from river Gangs was
mvestigated to adentify candidate
genes as response mechanisms 1o
pollution, Ouwt of 363 differential
expressed genes, 236 genes were
found to be upregulated at polluted
site and enriched weth 20 Gene
CUntology. A prototype  beo-sensing
colorimetric device has been
developed for detection of P
pesticides in Openwaler resources,
The sensor has been deploved in five
wetlands of Assam for field
vahdation.

The mstitine conducted a series of
anti microal resssiance campagns
and mass awareness programimes at
various locations A tofal of 92
.‘_itnph:.'lnn: oegs spp, 117 E, coli and
112 Aeromonas spp. were isolated
from different fish farms of West
Benpal. About 83% of the E. coli
tsolates harbored TEM-1 & TEM-2
resistance gencs, and 41% isolates
have Amp C resistant genes, About
17% of Acromonas isolates wene
phenotypically reststant bo ESBL.

Bioremediation capabilitics of a
microbial consortium were examined
for potential removal of ammeniuim
from contaminated wateér
bodies. Hydrochar based ammonia

—

remediation material was developed
which also found to enhance the lipid
productivity of microalgace
Gragsicllagmersonii  for  biodiesel
production. Banana  wasie-based
microalgae biofilm wos tested for
arsenie remaedistion and found
convert the metalloid from tosic o
non-toxic torm. Microalgae biotilm
was also found o reduce arsenic
accumulation in fsl.

T'he imstitute wundertook  several
initintives as pant of the SCSP
programme, including  ormamental
fzh culwre, development of pen
culture and other culture-based
fisheries in reservairs and wetlands,
the improvement of backyard pond
production, and capacity buildmg for
more than 5000 fishers amd fish
farimers froam the states of West
Bengal, Odisha, Jharkhand,
Kamataks, and Temil Madu. Far the
uplifiment of ST women, amamental
fish culiure clusters were established
at West Benpal, Jharkhand and
Chdisha.

Linder the NEH Programme, CIFRI
HOPE Pen has been mstalled in the
beels of Assam which significantly
increased therr Nsheries produciion.
Cage culture tmials were mibiated at
Dovang and Mapithel reservoirs OF
Mageland and Manipur respectively,
Cage and pen culture technologies
wore successfully demonstrated at
Tamkur pat (Manipur} in
eollzboration with the Department of
Fisheries, Govermnment of Manipur,
Successful breeding and larval
rearing WERE achieved for two
species of indigenous  Treshwaler
omamental fishes, viz., Danio dangila
{Moustached danie) and
Macrognathusaral (Peacock  cel).
Fishers' Filed School was established
at KhalsiBeel in West Bengal based
on the principle of Farmers' Field
Approach of FAC,

the inherent data
scarcity in potamoplankion
assessment in large rivers, a
framework has been developed using
geastatistical tools which was used to

To overcome

20%L
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generate a Plankton Sustaimability
Map for the entire stretch of River
Marmadia. The existing Web-GIS
portal has been enriched with useful
features such ns mapping of pollution
mdicator parametors, hypoxic stress
and its trend in Indian rivers, and
uger-driven search information
regacding Indian mland fish species,
Under the integrated data discovery
system using BigData concept, am
exhaustive hst of 1428 inland fish
species amd 227 exolic species of
India was prepared and wansferred o
cloud storage.

The institute orgamired several
capacity building programs in
specialized arcazfor imparfing
knewledge and skills 1w 722
stakeholders Apart from  this, the
institute organized seminars,

Duatesd - 0] Jpnwary, 2023
Barrackpore
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workshops and symposiams such as
the inferactive meeting with the
Nishery officials of Meghalaya,
workshop on “Inland Fisheries in
India and the creation of capacity in
the collection and analysis of Inland
Fisheries Statistics”, wehinar o
“Impact of anthropogenic
interferences in nver ecosvstem and
fisheries™, national campaipn on
“Diversification in aquaculture™ and
satellite symposium on “Hilsa
Dialogue: A Bav of Bengal (BoB)
Perspeciive”,

To address the multiple challenges
faced by the Indian fisheries sector
and for the conservation and
sastainable use of Nisheries resources,
the mstitute co-organized and hosted
the first Indian Fisheries Cutlook
2022 titled “Priming Indian Fisheries

in Attoining Sustawinable
Development Goals” durmg 22-24
March, 2022, More tham 500
résearchers, acedemicians, scientisis,
students, representatives of
Industries and 100 Farmers
participated in this conference,

Our team of scientists, technical
officers and research schaolars have
published 117 research papers having
total intermational Impact Factor of
337, Twenty popular articles and 29
hooks'book chapters were also
published, 1 appreciate the efforts of
all the stafl in bringing the Institute 1o
the forefront. 1 also thank all the
Heids of the Divisions and Heads of
the Centres and Admimistration and
Finance for their imputs to bring out
this documant on fime.
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During the peciod under report, the
[mstitute executed 18 Instinne Tunded
and Metwork projects, 16 externally
funded rescarch projects and 4
consultancy projects. In sddition, the
MEH, SC5F, 3TC programimes were
exeouted o several parts of the
country for hvelhood improvement
of the downtrodden fishers through
tcchnology  dissemination, input
disinbution, knowledge and skill
upgradation, etc. Saliemt
achievements of the Insttule n the
year 2022 are summanzed below:

Awards

= The Institutc bagged 2™ prize inthe
exhibition Swundarban Krishtd
Mele O Loko Sonskeidd Usah, Five
scienbisiz were awarded with
prestigions D, 5. Ayvapan Gold
Medal, Prof AP Sharma Gold
medal, Dr. Hiralal Choudhury
Gold Medal and Best Presentation
Award in the Indian Fizsheries
Chtlook 2022, Two scientists got
fellowships of professional
societies.

# The [nstitute scienlisis also
recerved coveled awards n the
International Conference on
'Rr:r-:pnnﬂ'[bln: Aguaculture and
Sustanable Fisheries Interact

(RASHI) - 2022 held at College of

Fisheries, Tripura. In addition, the
stafl members also bagpeed the
Best Presentation Award in 2nd
International Conference on River
Cortidor Rezearch and
Management:International
Conference on Becent Advances
in Apgncultural, Biological snd
Applied Sciences Research™ and
Mational Conference on
“Sustminable Aquaculture for
Atmanirbhar Bhorat™ held al
different places ol our country.
Four scientists also pot Vigvan
Sera Pratibha Award, Best Young
Scientists award, best Ph D Thesis
aeard in differen forum,

Technology Management

# During the year under report
apphications of three patenis, o
designs and one trademark have

<

becn filed, Technologies. namely,
'CIFR] circular cage', 'FRP coracle
with scating armangement' and
'FRP omamentzel tank' have becen
commercialized, and four more are
ready o be commercialized.

Riverine and Estnarine Fisheries

e During 2022, research was

conducted on Gansa, Yamuna,
Mahanadi, Krshna Barak and
Kosi rivers; Hooghly-Matlah,
Rushikulyva, Mandovi-Zuari,
Netravathi-Gurupur and
Vembanad estuarne sysiems and
some of the protected habitats with
different ohjectives.

A total of 122 finfish species were
recorded in pre-monsoon and 136
in mensoon scasons in the
Hooghly cstuary. Six specics viz..
Ariomma  indica, Nemipierus
ramdalll, Priocanthus  profion,
Aluwteruy  monocerps, Serioling
migrafasciarto and Lobotes
sirinamensis were recorded  for
the first time from Hooghly-
Matlah estuary. Biological studies
found positive allometnc growih
af Polvmenms  paradisens with
relative fecundity of 365546 egus

per 2 hady weight in the estunry.

I Bushikulya Estuary, a total of 75
fish species were reconded wath
dommance of Carangidee and
Leiognathidae. The shell fish
catch was dominated by
Fenreropenaeuws  imdices and F
mergwiensis, Gastropoda accounis
for 57-90% fo the total benthic
assemblages in terms of biomass.
The estuary has no significant
metal contamination.

In Mandovi and Zuari estuanics, s
total of 114 fish species were
recorded. Marime stragglers
rmainly, mackerels, sardines and
shads) formed the mijor fishery in
the lower estuarine zone of
Mandovi and Fuari. Shell fishes,
contributed by Pomacuy manodon,
Metapenaoeus dobsomiil,
Fennevopenacus  indicus  and

Parapeneapsis spp. form a
lucrative fishery.

» Waler guality index (WQL)} of

Natravathi-Gurupur  estuary  for
POSI-MONSB0N, pre-monsoon and
SO0 SEa%0ns wene 60, 64 and
42 respectively indicative of fair to
marginal guality in post and pre-
monsoot and  poor quality in
monsoon months. Fish lundings of
3.7 tomnes, 14.5 tonnes, and
4785 1onnes were reconded in pre-
monsoon, monsoon, and post-
monsoon season with
correspoisding CPUE ol 3.8 kg, 2.2
ke and 549 ke Fish catch was
dominated by Siflago sihama and
Ruostrelliger kancgtirta,

Trophic study indicated eutrophic
state of Vembanad lake with
average producovity of 141.9
mgC/m'/h, In pre-monscon,
shrimps (dominated by
Mergpeneens  dobsant) and in
MmN soan 'ETI-Ij FUET-ITLDI'I.!I'L'I'EIH
seasons finfishes (dominated by
Ervaplusyuratensis) contributed
mgximum 1o the catch. Pollution
and habital degradation are major
concerns for austainable Rshery of
the lake.

Three hydropower projects
sifsated i 700 km long siretch of
Biver Rangit in Sikkim were
surveyed, Impact of damming was
evidenced by dismrbed ecology
Just below the dom site. Upsiream
waler was hypoxic due to
sratification in dams, and the
impact extended 10 1wo
downsiream stations next to the
dam site.

Tatal hsh catch from  rvers
Mahanadi, Tapti, Krishna and
Barak were estimated o
belStonnes, 134,43 onnes, 6,945
tonnes, 18912 tonmes, and [593
tonmes, respectively.

In river Krishna innovalive-
fishing crafis made of thermocol
were nsed in Maharashtra while
cordaclez: were common n

Belgaum stretch of Kamataka.

Destructive Tishimg using
dynamite, poisoning water bodics

a1
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and electricity were witnessed in
fiver Mahaiadi and Basak,

Explorations of fish diversity in
eight protecied areas in four states
were carmed owt. Kosheshwar
Asthan Bird sanctuary in Bihar
was identified as the moest diverse
fisherics resource with 72 fish
species, 2 prawn species and 2
erab species.

The Parvati ond Arga Bird
Sanctuary recorded 51 fish
apecies of which 5 are Threatened,
| Endangered (Clarias sragur), 3
Mear Threatened (Ompok
bimaculatus,  Hypophthalmich-
s moditriy, Pavambossiv fala)
amd 1 Vulnerable { Wallago arier).

Craspedacusta sowerbii, a
freshwater jelly fish, was reporied
from the water body of Arga-
Parvati bird sanctuary with
population density of 350-330
individuals'm'im the upper 0.5 m
waler.

At Panna Mational Park, impact of
dizmond mining was evident with
low IO, high BOD and
conductance in Hinota dam, In
Jaldapara Mational Park impoct of
dolomite mining was vivid in
Holong River with high ierbidity,
eonductivity, alkalinity and total
hardness and severely low Ca-Mg
ratio,

In the river Yamuna, total
nitrogen, BOD, bicarbonates,
specific conductivity and
dissolved orgame matter values
were highest at Mathura, The
gross primary productivity  was
higher in middle stretch, while net
primary productivity was higher
nt Pachnuda.

Fish diversity study in the river
Yomung recorded 111 fesh
species, including #  exotics,
belonging to. 13 orders, 32
familics and 76 genera. Fish
landing from Allahabad stretch of
the rver Ganga was estimated to
be 105,155 tonnes during 2022

“ﬁ'ﬂﬂ: R-CIFRI ANMUAL REPORT 2022 ﬁﬁ———-——_——_—=—_—-
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with 17.41 % share of exotic
fished,

Leaf litter decomposition
contributes significantly to
miernal recveling of nuirients in
Indian Sundarbans, however,
decomposition rate of leaf litters
differed for different mangrove
species. 35 juvemle fish species
belonging to 22 familics were
réecorded from the mixed
Ay e stands,

Reservoir and Wetland Fisheries
e Hiakod, Panam, Tdukks, Kodar,

Poondi, Serlui-B, Beko, Patlod,
Loharsal, Muruguma, Futivari,
Bunei, Kalo, Gavairi, Karapuzha,
Mettor and Manochanbele
reservoirs were studied for
ecology and fisheries.

In Hirnkud reservor a total of 68
fish species under 17 families
were regorded from the
commercial catch. Carps and
catfishes contributed maxinmm to
the catch. Caich per unit effon
(CPUE) for gall nets and drog nets
ranged from [.5-19.4 kg/day
Misher and 1H-130 kg/day,
respectively.

About 25 fish species were
documented Trom Panam
reservodr with dominance of
Sperate seenghala, Cirrhinns
niFigale, Labeo rohifa, Svsiomins
sawene and Chevtrinny rebe in the
catch,

Morpho-edaphic index in Idukki
reservoir ranged from 0.256 (pre-
manseon) to 0.54 {monsoon}
indicating allochthonogs  mputs
during monsoon season  thus
enhancing its productivity,
Violume development index
ranged from (.96 (pre-monsoon)
to 1.93 (post-monsoon) m Idukki
regervoir indicating availability of
deep zones for fishery
enhancement schemes,

Three medium reservoirs  viz,,
Kodar of Chhuttisgarh, Poond of
Tamil Wadu and Serlui-B  of

Mirzoram fall under oligotrophic
category with inadequate
stocking, Strengthening of CBF
management with proper stocking
of TMC fingerlings as per the
carrving capacity and macrophyte
management in reservoirs were
sugpested.

The ccology conditions of ¥ small
reservoirs, (Beko, Patloid,
Loharsol, Mureguma, Futiyari in
West Bengal, Sunci. Kalo in
Ovdisha and Gavatri in Kamataka)
are found to be congenial 1o
support good fisheries,

The time dynamic simulation in
Karapuzha reservoir, Kerala
showed that increasing the fishing
effort by 50% will lead to a drastic
decline of Claviay gaviepinus
population which may ultimately
disappear from the reservoir by
20490, Major carps were found to
be overexploited in this reservoir
and regular stocking is required (o
rewvive the fishery.

The simulation modeling in
Manchanbele reservaoir,
Karnataka showed that the mnrrel
stocks are likely w be fully
exploited by 2036 unless fishing
effon is reduced by 4075, Major
carps are under-exploited and the
svstern bas low degree of maturty
in the Metiur reservoir of Tamil
Madu.

Fisheries ccology, macrophytes,
primary productivity, fish
production potential, major
izsues, management guidelines
and fishers' socio-eeonomics of
Dandwa, Lakbanabandha, 46-
Morakolong and Rupahibeels of
Assam were documented.

Ecology and fisheries of
Rampara, Chara. Bellon,
Dasercharas and
Magradahabecelsfrom
Murshidabad, West Bengal were
assessed,  Fish yield potential
ranged from 1335 to 2174
kghasvr indicating a good scope
for enhancement of fish
production inthe wetlands.

——e



« The ecology of Manika, Simra
and Bhusra smoperss in MuzafTarpiir
distned of Bihar were studied
which suggesied Simra and
Manika mroawns are favorable for
culture-based fisheries,

= Studies recorded a total of 57 fish
spexies  from four wetlands of
Uttar Pradesh, while only 33
species were documented from
the fouwr wetlands of Madhva
Pradesh.

Fisheries Enhancement and
Management

& A pew circular pen of (0.3 ba area
has been designed and put 1o Lest
in deep waters of Maithon
reservoar for grow out culture of
fish in reservoirs.

« For grow ouf cige culiure a
stocking density of 10 no./m’gave
best prowth  performances of
Amur carp.

* An experiment has been mitiated
o optimize stocking density of
Indian major carps in composite
cultwre in pens in a wetland,

# Three different feeds have been
formulated incorporating plant
(soybean), insect (silkworms),
and purified protein {casein).

» Lab based studied estimated thar
during culture of Poneasionedon
mpaphithoalmuy and Oreochromis
aleficus use of plani-based feed
cause higher phosphorus loading
in the environment as compared to
animal and punfied protein
source-based diet. The two
specics showed differential
nutrient retepfion pattern from
feeds,

Fishery Resource Assessment and
Informatics

s The contamination of water and
sediments with pesticide residues
was detected at mvery low level in
River Casvery. Residues of TCS
and TCC have been detected in
14% of the fish samples.
However, levels of Pb and Od

&=

exceeded the USEPA prescribed
limits for aguatic community. In  technology and Nanotechnology
gsediments, Cr level indicoted

moderate o heavy
Toxic metals hke Cr, Cd and Ph
were also detected, albeit i low
concentranons, in fish fssue

Arsenic accumulation has been
detected in high levels in Media
beel, West Bengal, Banana waste-
based microalgae biofilm was
tested for arsenic remediation and
found to ¢onvert the metalloid
fiom toud to pon-foxie  form.
Microalgae biofilm was also
found to reduce arsenic
acemulation in fish,

Spatio-temporal  asynchrenous
data of 2667 locations and of
[4 wyears have been programe-
matically retrieved from  the
CPCB  website, standardized,
synchronized and transtferred to
cloud storage, An exhaustive list
of 1428 endemic inland fish
species and 23T exotic fish
species of [ndia has been prepared
and saved 1o the same clowd
storuge after vahdation.

The existing Web-GI5 portal has
been enmched with two useflul
features, viz.,. (a) basic
cxploratory analysis like mapping
of pollution indicator parameters,
hypoxic stress and the drend
hypoxic siress in Indian rivers,
und (b user-driven search and
summarized Information of

Indlian fish species.

Potamoplankion assessment is
often plagued by data deficiency
in a large river, especially in
remcie arcas where sampling 15
difficult, A framework has heen
developed wsing geostatistical
tools o overcome datn defciency,
generating & plankton
sustainability map for entire
stretch of river Marmada using
data collectod at 28 locations, The
framewaork also unravels 8 Tood-
induced zoo-phyvtoplankton
nenlinear relationship which has
rarely been studied in a large river.

Aquatic Environmental Blo-

ollution, * Bioremediation capabilites of a

microhial consortivum was
examined for potential removal of
amumonitm from  contaminated
wiater boudies.

Hydrochar hased ammonia
remediation material was
developed which also found fo
enhance the lipid productivity of
microalgae Graesiedla emersonii
for biodiesel production.

Metagenomic profile of East
Kolkata wetland found that
sewage site haz the highest
concentration of microMrEanisms
including virus and bacteria, The
wetland microbiome has 5080 of
their genes invoelved in
metabolism, 2004 genes in cellular
processes & signalling and 18% of
the genes in information siorage &
MEOCEssing,

Stock charactenratiom of bawo
small indigenous catfish species
of the bagridae family, Mysres
el and My coveaxius from
freshwater and estearine
tesourees have beendome.

Fisheries Sochoeconamics

o A study found that 15 different

small indigenous fishes form a
crucial part of daily diet of fisher
Farmifies of Duma wetland, West
Bengal.

Three types of marketing
channels have been observed 10 be
practiced by the fshers of Duma
wietlanil,

Knowledge on CBF was imparted
ol inputs were given to the local
FFCS of Kalo reservoir of Odisha,
Fish production has imcreased
from 25 tonnes in 2008-19 to 50

tonmes in 2020-2 1 in the reservoir.
A food web model of Beledanga

wetland was developed and
benthos and zooplanktons werne
found to be the most utilized

i
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groups with the hizher ecotropic
efficiencies.

To address SDGs, ornamental fish
culture was introduced in
Jharkhand for women
empowerment through
distribution of Kils, exposure
visits, hands-on training and
demonsiration. The  livelihood
mmprovement program was done
through distribution of pen culture
unitz, fish gecds, fish feed, FRP
biats,

Pen culture wes demonstrated in
Dumawetland of West Bengal for
avgmenting fish production and
populanzing climate resilient fish
species. "Orass carp model” has
alzo been adopted in this wetland,

By employing the Data
Envelopment Analvsis (DEA)
technigue oveérall technical
efficiency was estimated #s
22.2 % for crop farmers, 44.3 %
for vegetable farmers and 63%% for
fish farmers in South Dinappur
district of West Bengal. All the
fish Farmers have efficiency score
above 60 and thus are more
efficient in all the three measures
of techmical efficiencies.

Netveork Projects

A total of 92 Stapliifecoceus spp.,
117 E eoli and 112 deromonay sp.
were isolated from different fish
farmsg of West Bengal, About 63%
af the £ eofi isolates harboured
TEM-1 & TEM-2 resistance
genes, and 41% isolates have Amp
C resistand genes. About 7% of
Aeromonas 1solates were

phenotypically resistant to ESBL,

A senes of AME campimgns and
mass AWALrCNESs Programmes
were camed out at different
locations of India with
participation of more than 10,000
public/farmers and students.

Induced breeding of Danic
dongila hes been achieved n
captivity, Larval roaring of this
ornamental species has been

12

pchieved with 40% survival of
haichlinas.

e Successful larval rearing of
another ormamental species,
Meacrognathus aral, has also been
nchieved under captivity,

Extermally Funded Projects

* Comparative brain
transcriptomics analysis on
chromic exposure 1 cypermethiin
revedled upregulation of 302
genes and downregulation of 229
genes. Similarly, liver
transeriptome  analysis  revealed
1242 DEGs with 323 up-regulated
and 374 dovwn-regulated genes.

s (Chronic exposure to bisphenol A
and diethyl phthalate to Labeo
carla showed a significant wp-
regulation in the expression of
Kiss {, Vra, FSH and LI genes.

# Liver transcriptome of filapia
spurced from river Ganga was
investigated 1o dentify condidate
penes as response mechunisms o
pollution. Out of 363 differential
cxprossed genes, 236 genes were
found to be upregulated at
polluted site and enriched with 20
Crene Omiology.

« A prototype bio-sensing
colorimetric device has been
developed for detection of OFs
pesticides In openwater resources.
The sensor has been deplayed in
five wetlands of Assam for ficld
valdation,

o A prototype deviee based on
colorimetric sensor has  heen
developed for detection of Cr (V)
in water with a linearity range [ (K

ppb i | g,

= Fin fish samplcs have heen
seregned and found negative for
EHY, SVLCY, EUS, TiL¥
pathogens. Shrimp samples tested
were also found negative for
WESY EHP, YHY and AHPND,

o Study showed rapid absorption of
antibiotic florfenscol from zul of
Pangazius with nearly 22%

"'-.'.-__-___-_.___'E'“l“-EIFHI ANMNUAL REPORT 20ZE _______#=ﬁ=—

bioavailability after in-feed
gdministration which is
satisfactory Tor field use,
Pharmacokinetc  parameiers  of
the drug have been determined in
Pangasius.

Study showed that the antibiotic
enrfofloxacin, widely wused in
pruaculiure sector of Asia and
some other countries, has a very
long persistence time of over 6
wecks i Pangasios Hesh and thus,
considering consumer safety, il s
not recommended for use in this
catfish,

Study estimated need for release
of 33.1 cumsec water during lean
season, 162.9 cumec water during
pre-mansoon and 4078 cumes
water during monsoon  from
Garudeswar weir towards
conservation of the Mahseer in
downstream of the wer

To conserve natve fish siock ss
well as for enhancing fish
production, 13 rver mnching
pragrammes were performed
releasing 24.43 lakh fingerlings of
Indian major carps and Mahseer
in river CGanga in Uttrakhand,
Uttar Prodesh, Jharkhond and
Wesl Bengal. A oal of 150335
hilsa brood fish were also ranched
in upstream of the Farakka
barrage in West Bengal and 1921
samples were recovered/caught
by fishers from severzl locations
of West Bengal (above Farakka),
Tharkhand and Bibar.

A todal of 178 hsh species (169
rative and 9 exotics) belonging to
121 gemera, 36 Gumilies, and 20
prders were recorded from the
Ganga River. Distribution of
Megarashora elanga, Danio
rerio, Nemacheiluy corica, Safmo
frafta Jorio, Schizorkorax
peopasties, Clarfas magiur were
recorded in the river for the first
time,

Fishers' Field School was
established ar Khalsi Beel, West

Bengal based on the principle of
Farmers' Field School Approach

of FAD.



&

Rearing of Hilsa brood stock in
ponds resulted o 27744182 8
body weight gain in 20 months
mdicating culture potential of the
high value species. Cronadal
maturity of the brood Mshes was
assexsed by ultrasonography.

Hirakud reservoir wis assessed o
be medium productive in nature. A
total of 68 fish species under 25
families have been recorded i the
reservoir, Fish caich is majorly
coniributed by carps and
catfishes. CPUE wvaried from
kg/day/Tisher during pre-
monsoon. The dragnet operations
in the reservoir has o high CPUE
of 100-150 kg/duy/net.

Climate Resilient Pen Svstems
was demonstrated in § werlands
using climate smart species like
Ayxrowmiey sovara atd Lafeo hara
along with IMCs. Similarly,
Climate Resilient Cage Svalems
(CRCS) was demonstrated in
Media beel using resilient species.

Climate Resilient CBF was
implemented by intreducing 5
sargng, Mysiuy gulio, L. bata, in 3
wetlands of West Bengal,
Erropfuy siradensisand Liza sp. in
Vembanad Lake,

Stakeholder drven vulperability
assessment study was camied out
i wellatds of Assami, Okdisha,
West Benpal and Kerala.
Estimation of vulnerability index
of inland fishery of Vembanad
lake was done for the first time.

Carbon sequastranon siudies were
carmicd oot 1o 12 wretlands of
Aszam and West Bengal. Gréens
house gas emassion studies were
conducted in 3 wetlands of West

Bengal.

Cyprinus carpio was recorded for
first time in the Bichom reservoir,
Arunuchal Pradesh, The species
has well established showing well
developed gonad and successful
breeding,

Four fish feeds of different peller
sizes and nutnent composition
have been formulated using
silkworm (Antheraga mylinag)
pupae meal for various life stages
of fishes.

NEH Frogramme

Fush sieck enhancement in 7 beels
of Assam led to 31% imcrease in
fish production in the beels
following CIFREs intervention.

CIFRET HDPE Pen have been
installed m & beels of Assam for
raising stocking matenials of
IMCs amd Eebeo Balo.

Cage culture has been inmiated in
Dovang reservoir, Magaland.
Cage culture wazs also
demonstrated in Mapithel
reservoir, Manipur with the
locally preferred fish Common

carp { Cyprivms cavpio).

Cage cultare of COsreabrama
Felamgeri- (penghal,
Crenopharyngoedon  idedfa and
Labeg bate was demonstrated in
Takmu pat, Manipur. Pen culture
of Ambppharimmgodon mela with
major carps or alone was mitiated
m Takmu pat in collaboration with
the Departiment of Fisheres,
Crovt, of Manipar,

Ecology and fisheries of Dumbur
rescrvoir located around Gomti
and Dhalai districts of Tripura
were studied with record of 35
finfish species. Cage culture was
demonsirated o this  reservoir
using Cyprinus carpio with
production of 10,7 - 1190 ke
fish/m’,

Ecology and fishenes of Umiam
reservoir, Meghalays was studied.
A total of 38 fish species,
including five vaneties/strain of
Cyprimis  corpie, have been
documented.

Cage culture trial was carried out
in the reservorr, After six months
of rearing (rohu, common camp
and silver barb), an average fish

production of 500 kg'cage was
achieved.

SCSPand STC Programnes

= The SCSP programme was carried
aut in the form of demonsiration
of pen culture and culture-based
fisheries in wetlands and
reservolrs, ornamental fish
cultura, production enhancement
from backyard ponds, capacily
building and mass awareness
creation  bepefiting  more  than
S000 Fishers and Fsh farmers in
West Bengal, Odizha, Jharkhand,
Kamatakas and Tamil Madu,

#  Culiure based hsheres along with
n-situ sced raising in pens were
carried oul in o participatory mode
by imvolving the local 8C fishers
in 11 wetlands of West Bengal.

s The Institute 15 working on
fisheries: enhancement in [0
reservoirs of Jharkhand, Odisha,
Kamataka and Tamil Madu,

« Omamental fish culture clusters
invalving the SC women of West
Bengal, Jharkhand and COudisha
wiere gstablished, Awareness and
honds-on tramning were given to
the beneficiaries before initisting
the ornamental fish culture unit

#= Under STC programme ihe
Institute has tnken wp scveral
inithtives including  impariing
scientific knowledge. distributing
fisheries inputs, conducting
demonstrations benefitting 1067
fishers and fish farmers o five
states,

HRD and Other Activities

* The Institute organized 24
trainings imparting knowledge
and skills to 722 stakcholders.
Five training cum awarcness
programmes were organized
covering more than 600
participants. Instituie
technologies/ products/
publication were showeagzed in |1
exhibitions in different parts ol the
COUntry,

T
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*» The Instituie co-organized and
losted the st Indian Fisheries
Outlook 2022 ttled "Priming
Indian  Fishenes i Anaining
Sustainable Development Goals™
during 22-24 March 2022, More
{han 300 reseéarchers,
academician, scientists, students,
representafives of mdusiries and
100} farmers of ‘West Bengal
participated,

The instinnte also organized’
abserved! celebmted several
SEminars, symposiums,
workshops, evenis during  the

.

v ﬁ'l:...:-..‘." i ’h"-!l'l:! e

ol
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perindd. In addition se ihe regular
meetings and events the nstituie
organized interactive meeting
with the fishery officials of
Meghalaya, workshop on “Inland
Fisheries in India and the creation
of capacity in the ecollection and
analysis of Inland Fisheries
Statistics™, webinar on “Impact of

anthropogenic  imerferences in *

river ecosystem and fisheries™,
interface meeting with farmers-
planners and researchers of West
Benpal, platinum jubilee lecture
series #4, national :mnpn.ign an
diversification in  aguaculture,

satellite symposium on “Hilsa
Dizlogue: A Bay of Bengal (BoB)
Perspective”, webinar on natural
fish Carming, Gorid kalpows
sermirmedeom, solidarity programme
ot old spe homes, W India
freedom run 3.0, trbal pride day,
2ic,

The Institute scicntises, echnical
officers, rescarch scholars have
publishisi 117 rescarch  papers
having total international 1T of
137, twenty popular articles,
twenty ninchooks! book chapters,
[ {

—
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Vision

Sustainable fisheries from inland open waters for
environmental integrity, livelthood and
nuiritional sccunty

Mission

Knowledge based management for enhanced fishery, conservation of
bindiversity, imtegrity of ecological services and to derive
social benefits from infand open waters

Mandate

@ Basic and strategic research for sustninable management
of inland open waler resources

& Develop protocols for productivity enhancement in reservoirs
and wetlands and aguatic ecosystemns health management

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

Human resource development through training, education
and extension

T
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History

Since inceplion in 1947, the passage
of 75 years has been extraordinary,
The blue revolution in the country
hus been possible largely due to
ICAR-CIFREI's contribution, The
Tounders of this great institutien had
a vision of service to the mankind
through guality research for food
and mnuiritional sccurity,
Subsequently many  stalwarts led
this mstitute and with the help of
quality staff, this institute becomes a
doven in the figld of fishenies in the
world, This mstitution not only did
waorld  class research bul also
produces highly competent and
qualified scientists.

Following the recommendation of
the sub-commitice of Central
Government on Agriculiure,
Forestry and Fisheries, the Central
Inland Fisherics Bescarch Station
was bom in Caleutta under the
Ministry of Food and Agriculture,
Ciovernment of Tndia on 17 March
1947, The Station was promoted o
Central Inland Fishenies Rescarch
[nstitude in 1939 shaftmg s location
i Barmackpore, West Bengal, The
Institute was  brought under the
umbrells of Indian Council of
Agricultural Research (ICAR), New
Delha in 1967, Dunng the last seven
andd half decades, the Insttuie has
gatablished itself as a piomeer
rescarch mstitute 1 the field of
mland fisheries rescarch in India and
abraad. The major responsibilities of
the Instiute were to assess inland
fishery resources and 1w develop
strategies to optimize [ish
production in sustamable manner,

The Governmem of India pur much
emphusis on aguaculiure research
and development in the late sixties
and seventies. 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 Institule, besides
several other technologics,
developed induced breeding and
composite fish culture technologies
that ushered blue revolution in the
country  and  laid down o sohd
foundation for development of
freshwater aquaculiure.

Since 1980y, the Institute focused its
research on inland open water
fisheries of rivers, reservoirs,
flopdplaim  wetlands,  estuaries,
lagoons and backwaters. This
resulted in development of fishenes
management/developmeni
profecols for large, medium and
small reservolr and for wetlands,
progressive production
enhancement from these larpe
resources. A vast amount of
informeion was  genersted  on
ccology and fisheries status of nearly
all the mojor river sysiems,
reservoirs, wetlands and  lagoons
with technologies, protocols and
pelicy recommendations for
fisheries management and
development in inland open water
resources of the country. In recent
past, o address the pational need,
focus of the Instiute has  been
mclingd towards MNatural Resource
Management, sustainable
production enhancement and
ecosvatem health with revigion in
mandate and for the fulliliment of
these objectives the mstitute has
priogitized adapiation of the laes
availuble technologies and also
ntroduction of new anes,

Organizational Structure

To address the mandate, the Institute
15 orgamzed m the following

&=

manner: the Headguarters of the
Institute is located ot Barrackpore,
Wesl Bengal: the Begional Research
Centers are located at Prayagraj,
Ciuwalati, Bengaluru, and Vadodara
with Besearch stations at Kochi and
Kolkatz, In 2020 ICAR has granted
twor more Divisions in the Tnstitute,
The rescarch pctivities are now taken
up theough five Research Divisions,

V..

o Riverme and Estusrine Fishenes
Division

o Reservoir and Wetland Fisheries
Division

# Fisheries Enhancement and
Muanagement Division

#  Fizheries Besources Assegsment
and Informatics Division

®  Agquatic Enmvironmental
Bivtechnology and
Nanotechnology Division

Besides these, Socio-economic
research, Extension and Traming
petivities are carmed out through the
'Economics and  Policy Unit' and
'Extenzion and Training Cell’,
respectively, The research activities
of gach division are led by Head of
Division sppointed by [CAR. The
Regional Rescarch Centers at
Prayagraj. Guwahati and Bengaluru
are administered by Heads of
Regional Centers appointed by
ICAE, other research centres and
stations are administered by
Officers-in-Charges. The Institute
has sanctioned cadne strength of B8
Scientists, 81 Technical Dificers, 67
Administrative and 63 Supporiing
personnel.

The head-guarters of the Instituie
has a sumber of support services,
viz, Administration Section, Audit
and Accounts Scction, PME Cell,

: i
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< Introduction

Hindi Cell, AKM Unit, Library and
Informaties Section, Institute
Technology Management Unit,
Stores Section, Vehicle Section, and
Nodal Officers for MGMG
programme, TSP programme, SCSP
programme, TCAR Regional

g LN T

Gruwahat HRC

Kochi RS

|
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Pravagraj B L‘

Commuttee meehings, snd HRD
executing different functions of the
Istitute.

The Director leads the Instinete and
15 responsible for overall research,
financial

administrative and

—

managemen! a5 per the gudelines
and instructions from Institute
Management Committes, [nstitute
Rescarch Committes, HRescarch
Advisory Commities and
Qumngquennial Review Team. The
Tnstitude 15 TSOQ0RM ] 201 2 certifiod.

Vadodam RRC

Kaolkata RS
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RRC : Regional Research Centre
R% :Research Station
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Budget of the Instifute for the vear 2022-33 (up to 31.12.2022) { T in lakh)

Head of Accounts Budget (BE ) Expenditure
Pay and Alowance including Pension 12180000 TS
TA 50100 4470
Chher e¢harge ncluding Equipmemn, Libmary, IT and HRD 1054 45 Bl 1.63
Works 41.53 41,55
Cerand Total 13296.00 1067543

The Budget & Expenditure under Institute for the financial year 202223 (up to 31.12L.2021) (T in lakh)

Budget Head Budget Expenditure
Revenue

Estt. Charges 3260.00 259217
OTA 0.0 0.00
TA 3000 4421
Chiber changes B9 00 442 44
DifAce Huilﬂing | 200 4 66
Residential Building 1.0 0.42
Minor Works 3.0 2497
Misc. Expenses including HRD 25.00 A8l
TSP General 59,00 54.53
NEH General 33.00 50.52
Capital

Equiprnend R0.R0 571.74
Information Technology 20.00 1136
Library Books 500 073
Wesszels / Vehieles QRS .M
Furniture & Fixture 13.00 .09
Works 4158 41.55
Minor Works .00 .00
TEP Capital 34.00 33.31
NEH Capital 30.00 26.34
SCSP Capatal 50.00 17.98
SCSP Genersl 9101 4505
Tutal 4446.00 J4RY.89
Pension RES0.00 718521
Grand Total 1329600 10675.10
Loans & Advances 18150 6682

ICAR-CIFRI ANNUAL REPORT 2022
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Other Projects 2022-23 (up o 31 12.2022) (¥ In lakh)

Budget Head Receipts including opening halance Expenditure Refund
NICRA Ix33 300,20 (1.
CABIN 1500 T8 (L0
NASF Ja91 3254 .00
ITMU 1.50 .16 .00
Fesh Health 1135 6.6 {Lua
Depasit Schemes (3425 1990 LA

(Externally fanded)

Revenue Receipts 2022-23 (up to 31.12.2022) (T in lnkh)

Hend ICAR Institute
Income from Sales ! Services 1954
Fee ¢ Bubseription (.00
Income from Rovalty, Publication etc, .86
Orthet coime 1237 50,98
STD Inerest .00
Snle of Asscls (.00
Eecoveries on Loans and Advances 18.75
CPWD / Grants Refund 329
Total 55.21 ft LR

]
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Institute Funded Hesearch Projects
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Project Code & Title

REF20-23/11: Tempoml assessment of estuarine fisheries resources for
sustainable management (Hooghly = Matls, Rushikulva, Mandowvi = Fuari,
Metravathi — Gurupur and Vembanad lake)

REF20-2312: Assessment of ecological impacts of dams and barrages in
selected rivers with special references o fizsheries

REF20-23/13: Estimanon of fish landings and citch structure in the Bivers
Mahanadi, Krishna, Barak. Tapts and Kosi

REF/20-23/14: Exploration and gsscssment of fisheries in protected inland
water bodies

REF20-23/15: Ecp-variability and impaci study of River Yamuna on Eiver
Cranga with special emphasis on fishenes

REF2(-23/16: Assessment of environment  variabality, outoent fluxes and
biotic communty imeractions of o few mangrove slands of Indism mangrove
ECi-re g

RWEF20-2310;  Understanding  spatio-temporal  variations  of  reservorr
ceasystemn and developing  improved  fisheries  management straftegies for
different coo-regions: A new perspective

RWE20-2311: Eco-orientation approach fiw  fisheries - enhancement  of
Noodplain wetlands in diverse coo-regions of India

EWFE21-24/12;  Sustmnable  production  enhapcement  ond  livebibood

improvement through technological infervéntion [(pen culiuee) in zelected
reservorrs and wetlands of India

FREM/20-23/1 6: Ecosystem health risks and food safety assessment in relation
to chenucal contaminants in inland squatic environmen

FEEMZ20-23'17: Evaluation and management of environmental bealth througl
omlics fechnologics

FREM 20-23/1 8: Fishenes resource assessment and predictions i infand open=
water under Al and Big Data plwtform

FREMZ1-24/1%: Development of ammenmm and  phosphate remediation
technigues using nanostructured materials for refurbishment of polluted
wetlunds

FSE20-23/M: Sustainable infamd fisherics development pathways bo ensure
Sustainable Development Goals

NEH/20-2303; Refingment of monagement sieptegies for opeawarer fsheries
of Morheastern Begion through location and ecosvetem-based approaches

Network Project: Antimicrobial resistance (AMR) in fisheries and aguaculture

Metwork Project: Breeding of indigenous fish species of omamental value from
West Bengal and Assam

[ 8

5. Bamania

A. K. Saboo

B, K. Das

. K. Muanna

D, N. Tha

B. K. Das

L. K. Sarkar
ALK Das

ALK Das

M. A, Hazsan

5. K. Nag
B. K. Beherat
Vikash Kumar
M. Naskar

Lk J. Sorkar

B. K. Das
B, K. Bhattachasva
A K. Sahoo

U, K. Sarkar’
Suman Kumari
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Externally fanded research projects
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Project Title

Fish stock enhancement mncluding Hilsa and  livelihood improvement o
sostmimable fsheries and conservaiion . river Ganga under Namami Gonge
Programme

Impact of climate change in inland fisheries and development of adaptation
siralegic Rescarch component of Motienal [npovation in Climate resilent
Agriculture

MNational surveillance programme for aquatic animal discases

Microbiome meta  fronscriptomics  assessment of Indian mver basing  for
ecoeyslem health moniioning

All India Network Project on Fish Health

Development of Biosensor for detection of fish pathogenic bacteria and
hazardous metalloids in selected walerbodies

Capture Breeding of Hilsa, Temnalosa isha

Environmental and  squaculiire  anomal  bealth monitonng 60 Heeakiind
Reservoir under cage coliene programme

Collnborative research project with WorldFish Centre under Window -3
Prorarn

Assgsement of endoctine disraption in fish production

Empowering women of wetland dependent fisher flock community of lower
Crangetie plon through cost effective technologies

Utilzation and diversification of silkworm pupae products for human & animul
consumpion and composting

Mean: Measuring EDCs and aquatic disgnostics through biogensor networks
with specinl reference to ME Indin

A review of the inland fisheries of India and the crention of capacily i the
collection and analvsis of inland Hzheries sfatistics

Investigation on fisheres and ecological status threats and remedial measures
for enhancement of fish production in Govind Sagar reservoir

Addressing Skill Gap in the FPO Ecosystem in Eastem and North Eastern parts
of hisdia

Fundud by

NMOG

NICRA

NFDB-MNSPAAD
ICAR-TASRI

ICAR-CIBA
ICAR-MAEF

ICAR-NASF

Dhirectorate of Fisheries,
Crowt. of Ckdisha

ICAR-WorldFizh

DBT
DBT

Central Silk Board

Ministry of Elecironics
and Information
Technology, Gove. of
India.

FAD

Cowt, of Himachal
Pradesh

Indinn Council of Social
Setence Basearch
(ICSSR)

—
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Consultaney projecis

sL
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Project Thile

Envimmnmenial flows for fiver """"I'-'E'-a"' with Tocus on downstremm Nshorie of
Surdar Sarovar Dunm (530, in Narammls river

Plannsmyg and design of fsh katchery af Bichom dam site slong with stindies om
reproductive  bology on - Snow Trout  Schfzoshoray  vicfaddssonil  fac
corservalion and ratification propagation in River Bichom, Arunachal Pradesh

“Trspaiting state of on knowledge o fish breeding (o the bocal Asherimaein for

[evelibosod improvement and enhaneme the notive fish popoSition throwgh
ranching programme in river Ganga”

Snxly on “Impoect of water ke due to Gadereara STPP an ecology of
Marmada river™

Funded by
hivlid B

Morth Easterm Electric
Power Carporation Lid.
Shitlong (NEEPCO}
NI

M

35







RIVERINE AND EETU&HI NE FISHERIES

',/,»/"—* —————'———=—_—=====z____-_-.===-'

Project Title: Temporal sssessment of estoarine fisheries resources for
sustainsble mansgement

Project Code: REF /20-23/11
Druration: April 2020 - March 2024
Principul Investlgutor: 5. Samants

Sub-project 1: Temporal assessment of Hooghly-Matla estusnne fishenes
resources for sustainable management

Sub-project I: Assessment of ecobydrological dymimics in relation 1o fish
fauna and their recrutment towards devélopment of sustainable mannpgement
stratenes in Rushikulyva estuary

Sub-project 3: Temporal asscssment of the Mandovi-Luar estuanne hshery
rezources for sustainable Management

Sub-project 4: Temporal assessment of Netravathi-Gurupur estuirine
fishery resources tor sustainable management

Sub-project 5: Temporal pssessment of Vembanad estvarine fisheries
resolrees for sustainable management

Sub-project 1:

Temporal assessment of Hooghly-
Mutls estunrine fisheries resources
forsustainable management

Scientific Personnel: . Bhakia
{Sub-project Leader), R. K, Manna,
Sangeeths M. Nair, Arun Pandit
{wef 01,04.22) and C. Jana (w.e.f.
01.04.22)

ew records from Hooghlv-Matlah
estuarine sysiems

Durmg. 2022, recorded & new eniries

Peracartiry LY

in the fish diversity from Hooghly-
Matlah estuarine system viz., Indian
deififish  Ariowrma  indico  (Day,
1871k Randall's threadfin  bream
Nemipterny randalli Russell, 1986;
Elongate bulleye. FPriacanifus
prodivuy Starnes. 1988, Unicorn
leatherjacket filefish Alurerus
manocerps (Linnpeus, 1758):
blackbanded trevally Serioling
migrofascicta (Ruppell, 1829). and
tripletail Lebores surmamensis
{Bloch, 1790}, Loabotes surinaimens iy
wiis recorded fromthe gill netcaich ai
the Tharkhali fishing ares, rest of

NPTy v rachaiv e

Lonraiboem wrari paaame sy

those speoies were from the bag net

catches from Bakkhali,
Fish and fisheries

A total of 122 fish species during pre-
mansoon and 136 fish species during
monsoon were recorded, From the
Hooghly estuary, maximum species
diversity was recotded from  the
Kuntighat station with 51 species
during pre-monsoon @nd 44 spocies
during monsoon due to operation of
wide varieties in fishing pears. In the
Matlah estuary, maximum species
diversity was recorded at Pathar
Pratima with 42 finfish species
dunng monsoon, and the owestof 15
specics from Sandeshkhali during
PTE-MONS00M SERS0M.

Stoek estimation

Two species such as Polveemus
paradisens, amd  Sefpimaa s
were laken inbo consideration for the
stock assessment stady. For
Palvnemus paradisens, length-
frequency data of 193 samples were
taken with the size rmnging from 84-
23 | mmin length, and 2.00-65.79 g in
welght, The exponent value 'b' waz
whsorved at 3.20] with a correlation
of determination (K) as (.94
showing a positive allometric growth
pattemn for the species. For Setipimua
phasa, length-frequency data were
collected for 145 samples with the
size manging from 61-185 mm in
length, and 0.80-26.50 g in weight,

Srafing pigrofaroiera

| R

Mew reconds from Hooghbe-"utleh stoanme sysiem dunng 2022

. el
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respectively. The exponent value W
was observed at 2,991 with a
correlation of determination (R’ as
0.94 showing an isometrc growth
pattern for the species.

Reproductive biology

For assessing the reproductive
biology, a wial of 13 matured
Pelvnemnus . paradisens, with sizes
ronge 158-192 mom, and 22.70-50.80
e were faken into consideration with
the ponad weight range 3. 20-B.60 ¢
(48841 36). The absolute fecundity
ranged 8155 to 16770 eggs
(1130842590 and relative fecundity
ranged 294 to 462 cges per g body
weight (365+46).

Juvenile fishery

During pre-monsoon, juveniles of
Fudusia chapra were found
abundant a1 Mabadwip, Sperata gor
and Setipinnag phava ot Kontighat,
and P paradisens along with O pama
at Birlapur stretches, Among the
juvenile fishery during monsoon
{June-September) juveniles of
Crudisio chapra, Sperate aor and
Heteroprensies fossilis were [ound
abundant at Nabadwip and Labeo
Bt Eleadris favea, Sevipinng pleiva
ot Kuntighat and Serplong phasa
along with T Hisho a1 Birlapur
stretchies.  Juveniles of Tevmalosa

=1, |l d b o
Juvemiles of Efeniris farca
v i hay

luvesales of Fvminene Alsfi
ot Hirlnpear

T I - W [T O
[y pp—
Lengib-werzlil relattonship of 5. gl om
Hirghly-blasluh estuary

disha, Nisha mepalopiera, Speraia
cor, Mystus gidio, etc, were found
dominant in the BRoychak site;
Terapon jarbua, Escuwalose
Lheovgeata, Chrvsocki aireas, e1¢. at
Kakdwip sites; and Harpadon
neherews, Nisha megaloplera, eic. at
Bakkhali sites, under Hooghly
estuary. From the Matlah estuary
during monsoon, juveniles of
Harpadon neherews, Coilia
ramearati, Hisha megalopiera,
Scavophagus argus, ete. were foamd
1o b the most dom inant specics,

Juveniles of double spotted
gqueenfish, Scomberoides Tvsan
reported from all four fishing sites in
Matlah estwary (Sandeshkhali w
Pathar Pratima), during the post-
monscon season { Dctober) mndicating
its breeding season and probable
breeding ground. A good number of
Pisodon  aphishbora, Muraenesox
bagio, and Himontra margingla

juveniles were also recorded from all

the stations, Record of juvenile
mangrove horseshoe crab
Carcinoscopins refundicouds from
the Pakhiralaya/Gosaba indicating its
suitable breeding grounds,

Physico-chemical analysis
Water and sechment samples were

collected from 10 sampling stations
vix., Mabadwip, Kuntighat, Birlapar,

5

1l K alafwip

loveniles of Chroookiyr e

Roychak, Kakdwip and Bakkhali
{Hooghly estuary] and Sandeshkhali,
Crozaba, Fharkhali and Pathar Pratima

(Matlah estuary) covering
freshwater, intermediate, and saling
zone for study of ecology and
fizheries in Hooahly-Matlah eshoary

Turhidity

Water was highly (urbid during
monsoon doe 10 surface  run-off
espectilly 1 upper Hooghly estuary.
Highest turbidity (755165 NTU)
recorded at Nabadwip during
monsoon sampling. In Matlah
estuary, turbidity was quite low
during post-monsoon months
indicating lack of rivenine discharge.
The lowest turbidity (8.7x1.1 NTL))
was recorded at Jharkhali duning
POSL-MOTE00R,

Water pH

Water pH was olkaline i enbire
Hooghly-Muatlah estuary. Upper
Hooghly cstuary (Nubadwip and
Kuntighat) exhibited higher pH (8.5)
during post-monsoon whereas
middle and lower Matlah estuary
{(CGiosaba, Jharkhali and Pathar
Pratima) exhibited higher pH duning
monsoon, The relatively lower pH
was recorded at Birlapur in Hooghly
estuary and Sandeshkhali im Matlah
estuary during pre-monsoon, &
possible impact of Kolkata city
sewige loading.

Dizzodved oxygen

Dissolved pxypen was > 5 ma'l in
both Hooghly and Matlah cstary.
Significantly higher DO was
récorded during post-moensoon
motth especially in Hooghly estuary
when water became miore transparent

- =

Fveniles of Sitegieoymie paniy
il Bakklinli

Debribatson of juwenile fishery in different siretches of Heoghly-Satlnh esiuery sysiom

ic,
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to ftacilitate higher planktonic
photosynthesis, The lowest dissolved
oxygen [5.140.3 mgT) was recorded
at  Sandeshkhali during monsoon
indicating impact of anthropogenic
loading at the upstream from Kolkata
city sewnge effluent discharge.

Scrlindry reglme

Hooghly estuary exhibited near
freshwater streich in upper and
miiddle estuary with the highest value
of 0.94:4_13 ppt st Roychak during
pre-monsoon.  In Matlah  estuary
higher salinity recorded throughout
the vear with the lowest value of
[LB5L0.05 ppl during post-monsoos
at Sandeshkhali,

Binchemical oxygen demand [BODY

Brochemical oxygen demand was
low except slightly higher values in
Birlapur {1.420.8 mg )} and
Sandeshkhah {23407 me1) durnng
post-monsoon  due to impact of
loading of Kolkata city sewages.

Sail parameters

Among soil parameters, soil pH was
alkaline in all the sites with higher
virlues during posi-monsood months;
highest soil pH (3.94+£0.04) was
recorded al Mabadwip durning
monsoon and the lowest (7.0840.21)
at Pathar Pratima during pre-
monsaon. Soil orpanic carbon was
higher in Bidapur in Hoophly estuary
and Sandeshkhali in Matluh estuary

1%

1

LT TE
= Poonmoaniig

® [mi-rm s
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wii
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due to impact of Kolkata city sewage
discharge.

Plankton and periphyion
assemblage

Phytoplankton communities
recorded under 75 genera, with the
clear dominance of
Bacillariophyceae (40 species)
followed by Chlorophyceae (20
species), Desmidophveeae (4
species), Dinophyvceae (3 species)
und Euglenophyveeae (2 species)
Freshwater sireich was abundant
with the members of Chlorophyceae,
and esmarine siretch was with the
members of Bacillanophyceae.
Dinophyeean members were only
restncted o hirgh saline siretches.
Awlacosiera spp. was the dominant
genera under Bacillunophycene
whereas Scenedesnms spp. was the
dominant ane under Chlorophyceae.
The highest abundance was recorded
in monsoon (221 = |0 nos per litre)
followed by post-monsoon (146 =
I nos per Iitre) and pre-monsoon
{1.15=10" nos per litre). The
occumrence of blue-green algae was
foumd higher during monsoon (1,54
= 10" nos per litre) whereas the green
algae were recorded higher during
pre=monsoon (341 = 10 nos per liire).
The diatoms were abundani and
recorded maamum during monsaon
{1.43 = 10 nos per litre).

Periphyton  population  comprised
five groups; Racillariophyceae,
Cyanophyceae. Chlorophyceae,

SAALSIS PP S

Salunsty dismbution s Hovglily-Satlah extosry

L

Rhodophyceae and Protozoa with the
dominance of Bacillanophyceae

which contobutes 72% of total
periphytic community. The pre-
monsoon survey recorded the highest
density of periphyton at Tharkhali
(1132 nofem’) and the lowest at
Royehak (180 no‘em’). The density
of periphyton was recorded higher at
Kakdwip (2649 ni'em’ ) and lower in
Birlapur (459 no/em’) during
MOESHT,

Benthos diversity

A total of 15 species of macrobenthic
faupa belonging to eight families
compriging gasiropods (13 species,
14 families) and bivalves (2 species,
| family} were recorded during pre-
monsoon and monsoon season of
20122, The bivalve species recorded
are Meretriy coavig and Doxinda sp,
The remarkable observation is
abundance of Tarehia gramifera and
Tarebialineara from Kuntighat, The
other major gastropods are
Neritabalteara, Filupaludina
benpalensiz, Thiarascahra,
Cevitinidlea obiusa, The macrobenthic
fauna was found meximum from
freshwater zone at Kuntighat.

Sub-project 2:

Assessment of ecohydrological
dynamics in relation (o Gsh fauna
and their recruitment towards
development of sustainable
management strategies in
Rushikulyva estuary

Scientific Personnel: 5. K. Das
{Sub-project Leader)., Roshith C,
MASwudy leave 07.04,22-09,11.22),
L. Ruimar (upio 0812221, P Gogo
(wee f 0L0422), C. Jana (wef
(1 .04.22)

Fish and shellfish diversity of
Rushikulya Estuary

In total, 75 fish specwes belongmg o
35 families were recorded. In terms
of spocies richness, Carangidse and
Leingnathidae dominated (8 specics
eachh, followed by Engraulidse and
Clupeidae (3 species each). Marine
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Fish Trophie guild of Rushikulyn estnory

siragelers (MB) namely, Peqmlaia
anea, Nibea mackilala, Blganis favas,
Platvoephalus  indicus.  Choetodon
decuysatus, Strophiodon  sathete
accounted 12% of the totul ecological
fish puild composition, indicating the
prevalence of high saliniy during
miost part of the vear in the esfuary,
Freshwater shark Wallage atie
recorded i significant numbers in
the upper estuary during the late-
monseon peried (Movember), The
shellfish coteh mainly dominated by
Fenneropenaens  indicas  (Indian
white prawn) and F mergiensis
{Banana prawn), Four species of
crabs recorded with dominance of
Sowlla sp, (mud crab) and Porftinuy
sagguwinolenfus. Mugilidae,
Carangidae, Aridae, Lepgnathidae
and Clupeidaes were the major
contributors to the total observed fish
biomass in the estuary. Mzl
cephalvs, Planiliza  swbvirfdis,
Chelon parsia, Planifiza rade,
Caranx igmebiliy, O, papueensiz, C.

Riveripe & Estuaring Fisharies
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Abundoiice and diversity nl'ph:r'tnrl_};nktnn in Bushikubyn estunry

fiprros, Riihdosareus sorba, Aris
artng;, Luifdnus johwifl,
Deveximentim  insidiator, Gerres
spp. contributed significantly to the
overall fish assemblages, The
majority of fish species are of least
concer (LC). Based on the estuarine
use funchional groups, mirine
migrants (MM were the dommnant
group. The rolative contribution of
marine migrants accounted for at
most 54% of the fotal estuaring use
functional groups

Flankton assemblages

Ol of 63 species of phytoplankion
recorded under 48 genera  from
Rushikulya estwary, chain formung
centric diatom Chaetoceros
contributed 28% followed by
dinoflageliate Peridinium  (10%).
Mediophyecese along contribuied
300 of the sssemblage primarcily
dominated by Chateoceros
forenzianus and O decipens.

Speciss nchness under different fish famalics and fish gold composition
in Rushikulye estuary

it
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Phytoplankton abundance was
maximum during post-monsoeon
(9 ATRL208] w1y and lowest in
moensocn  scason | LEADER6G wl).
Contributions of holoplankters and
meroplankiers were between 18-821%
and 25-62%. respectively in total
rooplankton  population. Richness
(') und Shannon diversity (H') were
more than 220, which ndicated
moderate  phytoplankton  diversity.
The H' of zooplankton resulted in
similar values during monsoon and
post-monsoon (.69 and 1.6%,
respectively), implying
comparatively low zooplankton
diversity in the sampling sites,

Bloom of filamentous algae in the
Rushikulya estuary

The filamentous algae formed algal
bloom in the Bushikulya estuary and
ecreated clogging in fishing nets
during operation. It persisted duning
Jonuary to March with peak in
February. Multiple  Spirogwra  sp.
were present with remarkable
dominance of Splrogira varions
{Hassall} Kitzing 184%9; 8 varions
was recorded up to 4.0%.e salmity
regime.

Macro-benthic assemblage

Four functional groups of benthos
were recorded comprising 21 taxa.
Crastropoda accounts for 57% - Wity
to the total henthic assemblages in
ferms of biomass follewed by
Bivalves. The abundance of
macrobenthos ranged from 295 to

t%4 ind_/'m with the maximum during

——
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post-monsoon scason.  Plrenella
cingnlare and Clithonowa famiensis
were the major contnbulars w the
iwlal Gastropod  population.  The
bivalves were mainly dominated by
Merelriy meveiviv in the cstuary, The
sediment properties sand, silt, and
clay (%) were positively associied
with the benthic functional groups,

Water Qruality Analysis

Rushikulva water quality parameters
varied seasonally and some
properties  like salinity was very
much dependent on quantity and
timing of rainfall in the catchment
arca, Jalinity changes in the vears

Firenella cingwlaie

2021 and 2022 wene guite different
due to the rainfall patiern; in 2021,
momnsoon rein was delayed and a goosd
shower was received in winter. 5o,
salinity in monsoon was much higher
than the post-monsoon sSeason
contrary to the common concept.
Mitrate content was 0,00-0.02 mes]
across  the seasons, Phosphate
contents vaned widely ranged from
0.01-0.03 mgl in various seasons,
but in post-monsoon 2022, an
increase o phosphate content upto
0.2 mgl was obscrved in estuarine
part, Mo significant metal
contamination was obscrved.

=== P irnsnon 202
—a— Pl 22T
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== Pres mgiisdion 20I2

—=—Pasl-mmunsenn 2021
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Salimity gradeent in Rushikubyn estunry
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Bub-project 3:

Temporal sssessment of the
Mandovi-Fuarl estuarine lishery
resources Tor susialnable
mansgement

Scienlific Personnel: 5. P, Kamble
(Sub=Prajoct Leader), L. Kumar
(000422 1o OB, E2.22), W, AL Mecte:
(upio 31.03. 22 and Vaisakh{i.

Fish assemblage

Fish fauna collected from Mandowvi-
Auari estupring system represented
by [14 fish species belonging to 25
families. The Marine juvenile
migrants (MM) formed the major
component in the ecological guild
followed by Marine stragglers (MS)
irrespectivie of the season and the
spatial gradient and the higher
percentage of marine migrani
jovenilez clearly indicated the
nuarsery  role of this estuary, The
esfunrine resident species vielded
from the estuary during the study
(ES) were very less (B species). The
gobies formed a major groop 1o the
ES gwld (5 species). The lesser
abundanee of the estuarine species
(ES) compared to the marine species
indicates that a few fish species are
adapied to the flucmating tropical
estuarine conditions as repored in
many previous studies. The
fluctuating salimity in Mandovi-Zuari

— ik
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Salinity profile of Mondowvi and Zvuori estuaring stretch from moath 16 upstremm
i the order of | by 10F {0} monsoon seasma; (B pre<monsoon senson

gstuaringe system  during monsoon
and dry seasons is evident from the
salmity profile study. The higher
gpecies diversity evident in the
Mandovi estuary might be owing to
the high saline conditions in the dry
seaszons, The feeding guild
asgemblage was dominated by CR
(Carnivere) and OV (Ommnivore),
with a relatively low assemblage of
herbivores and  plankiivores, The
dominance of CR may be due o the
lucrative abundance of the young of
several faxa as observed in (he
esluanne systems, which serve as
food for predatory or Carmivores fish.

Fishery

Fisheries in the Mandovi estuary and
that of Zuari esuary are almost
similar, with the comparatively
higher composition of moerine
migrants ond estuanne species in (he
Mandovi estuary. The major fish
groups that contributed to the fishery
in the Mandovi-Zuari estusrine
systems were Sardines- 3 species
(14%), Shads- 3 species (12%),
Croakers- ¥ species [ 10%]),
Anchovies- 4 species {10%), Silver
bellies- 5 species {10%), Pearl spots
(7)), Catfishes- 4 species (T},
Carangids (3%), Mullets- 4 species
(3%, Ribbon fishes- 2 species (4%)
and Gobies= 5 species (d%). The
major single species fishery observed
in the estuaring svsiem was that of
Raxiveifiwer konmeurfa, Sardinella
fompiceps, Sillogo sihamea and Avins
eriny. The catch of Sillagoe sifama
wiks found to be lghly seasonal with
g hiph spatial difference also,
increases in the upper estuary
(oligohaline and mesohaline) during
the monsoon season while in other
seasons the catch waz mamly
concentrated in the lower estuary

it
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(polyhaline zone). The marine
siragglers (mainly mackerels,
gardines and shadsz) formed the major
fishery in the lower estuarine zone of
Mandovi and Zuan irrespective of
the season.,

Shellfishes also formed a lucrative
fishery in the estuaring system of
which the major species that form the
shoimp  fishery  inclhedes. Penoewns
e, .Wﬁf.rr'r.n:-:rru.:'.!r'. eferhsearii,
F;:.‘rr.lru?r'npn:'n.:.le-'r;.:.' fmdfiens and
FParapeneopsis spp. The crab fishery
in the esteary was mainly coniributed
by Porfunuy pelagicus, P
sanguinclentus, Charyvldis feriata,
C. cruciala, Scplla servala and 8
framgeibarica. The fishery of edible
oyster Ovirea sp. (CPUE- 3 Ki'bont)
was also observed in the lower
estuary  durmg the pre-monsoon
SA50TL.

Isopod parasite {(Family:
Bopvridae) infection of
Macrobrachium scabriculum

lsopod parasite (amily: Bopyadaz)
infected Macrobrachivm
seabricuiumy with o léngth range of
25-60 mm were collected from the
tidal freshwater 2one of the river near
Ganjem village, Goa {salinity: (,33-
045 ppi). W seabricnium i a
commercially important freshwater
palacmonid prawn commonly
observed in the riverine systems of
India, The Bopynd isepods are
reported to infect the zocal and post-
larval stages of the prawn and impair
the reproduction and normal growth
of the organism. The parasite was
found attached to the gill chamber of
the infected specimiiens, while visible
lesions were absent in the galls,

Hahitat characteristics

A wide seasonal wvanmafion in the
salinity of the Mandovi-Zuari
cstuaring  system was observed
Though a fall in salinity of both
estoaries (Mandowy and Fasr) wag
observed during Monsoon,
delimitation. of the boundaries of
oligohaline, mesohaline and
polyhaline zones was guite possible.
Euhaline water was observed mn the

Fish caaght ai Pangim [ Mamdovi fiver)
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siations near the mouth of both
estunries during the drv seasons (pre-
monsoon) as portrayed in the salinity
profile.

A similar trend was also ohserved in
other salinity related parameters such
as total dissolved solids, specific
conductivity and total hardness,
Water transparency was high (=80
em) at all stations except for
Banastarim  staton (79.Y cm) on
Cumburjua canal during Post
Monsoon. Major nutrients, wviz.
mitrate and morganic phosphate
found higher during monsoon both
estumaries which wéne attoibuted o
agriculture runoff. A similar trend
was also observed in sediment
mutrients such as available
phaosphoms and availlable nitrogen in
both the estuaries,

Sub-project 4;

Temporal assessment of
Netravathi=-Gurupur estoarine
fisheries resources for sustninable
A gemend

Scientific Personnel; M. Fernz Khan
i Sub-Project Leader), Sibina Mal, A
Saha (upto 31.03.22)and 5. Sahoo

Water quality

Post=monsoon, pre-monscon  and
monseon sampling were condusted
in Metravathi-Curupur  Estuary in
ning sampling stations, Water pH
varied from 709 to 792 The
Gurupur stretch had shightly lower
pH than the bar mouth and Netravathi
stretch  during post monsoon  and
monsonn season. o FI-]'E-TI'II.'!]'.IE-HI.‘H’!I,
the Gurupur stretch had  shghtly
higher pH than the Metravathi streteh.
This may be associated with the pH of
sewage discharge in Gunupur stretch.

Dissolved oxygen (X)) levels were
lower in all three seasons in Gurupur
than the Metravathi streich due to
higher anthropogenic stress in the
former. In post and pre-monsoon, D0
vales for Guropur stretch were <5
mig’]. DO values followed a vertically
decreasing trend toward the hottom.

In post-monsoon and pre-monscosorn,
salhimity levels -were higher
throughout the esuary due o Sel
wler intrusion, whereas, in monseon
the salinity level was wvery less
(lowest wag O ppt in station VT for ]
the stafions caused by terresirial
freshwater munoff., Salinity followed
an increazing  wend twward the
botiom in both post- and pre-
MAONs00N SCASONE,

Mitrate levels in surface water rangzed
between 0.02-0.05 mg'l, 0.02-0.04
meland 0.03-0.1 mg'l during post-
monscan, pre=-monsoen and
MONEaan  Seasins FESJ'.IL‘I:|i"|"I:|}".
Levels of total phosphate varied
between 0.18-0.37 mg/l, 0.01-0.13
mg/l and (1L.08-0.61 mg'l during post-
monsoon, pre-monsoon and
MONS00n  §easons respectively
Higher phosphate and nitrate values
during monscon may be atinbauted to
heavy rainfall, land runoff apd
weathering of rocks liberating
sofuble alksli metal phosphaies,
Lower values of nuirienis during
pther seasons may be due o the
wlilization of these nutrients by the
phyvtoplankton., Sificate
concentration ranged between 3.19-
13,00 mg'l with higher values during
monsoen due to heavy influx of
freshwater carrying silicate and also
from bottom sediments exchanging
with overlying water due to the
turbulence. Low values dunng post
monsoen  suggest that silicate s
notvely removed from the  water
column by the aguatic commumnity,
Spatal vanabon maps have been
prepared using spatial interpolation
(Kngping) technigue i Arc-GIS
platform Ffor water guality
prarameiers.

Water guality index

Water quality index (WOQI) of
MNetravathi-Guropur estuary for
brackizh water fishenes has been
calculated with the guwideline values
of the Canadian Council for
Ministers of the Environment
(CCME} water quality index
calculator, and the permissible limits

&~

!

were replaced with an ideal range of
water guality parameters for brackish
water fisheries. WQI for the post-
monsaon, 'FITI!'—TI'IEII!IS-DEI'.I H.ﬂd
maonsoon were calculated to be 66, &4
and 42 respectively. According to the
CCME guidelines Netravathi-
Gurupur estuary falls under far to
margimil quality o post and  pre-
monsoon and poor goality in
monsoon for brackish water fisheries.
Poor water guality during monsoon
was mostly due to very low salinity
which s unsuitable for
osmoregulanion of brackish water
fishes and also due to higher
turbidity, Wil was also calculated
fior the mdividusl stations. [t was
observed that WOl decreased
towards the upstream of the estuary,
All the stabions were of marginal
quality except station V] which fiell
under poor category, This indicates
that  Methrovathi-Gurupur - esieary
wker quality i5 Tregquently impaired,
and the conditions are often deviated
from desirable levels, The marginal
and  poor water guality of the
sampling stations was due to lower
salinity levels and high turbidity in
maonsoon and higher total hardness in
post and pre monsoon which were
undesirable for brackish water
hisheries.

Fishery

Dunng pre-monsoson, an estimated
11.2 tonnes of fhsh were landed at
various. landing centres in
Methravathi-Gurupur estuary with a
CPUE of 3.8 kg The landings
dectined 10 14.5 tonnes with 4 CPLE
of only 2.2 kg during monsoon

Table WM lor different  sampling
stnsmonsol Metravathi-Cumgmr estmry
Stations WK Catiepgory
MG 554 harginal
MG T 3N Mlarginal
L LERI] 514 hlarginal
o [EW AT 54.3 M arinat
MG Y 4T.7 Pl arzimal

LR | dd.6 Poar

MLs W SHY mlargimak
T W Sib b Ml aurgiminl
[ L B < jo ik Ml argrimal
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whereas in post-monsoon, there was
an increase of both londings and
CPUE o the tune of 47,85 tonmes and

5.0 kg respectively,

Fish catch was dominated by Siflago
gihome (3107 %) followed by
Sevifa verrata (19.47%) Cvnoglossus
orientafis (12.98%) Gerres
Silamentosuy  (9.99%%), Caranzsex
Sazciatus {1.71%0), Mematalosa nasus
(T.08%), Portunus pelagicus
(3.93%), Muei cephalws (2.75%)
Artus jello (2.36%), Erroplns
surgrensis (1.97%) and
Miscellaneons (0.6%0) durng the
U= INCHES 00 wherens In Monsoon

it
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glso Sillago sihowma domunated the
estunrine  fishery forming 34.15%
follewed by Gerves  filamentosus
(23,14%:). Eiroplus swratensis
(12.4%), Latex ealcarifer (B.67340),
Cynogiossis  pancficeny  [3.97%),
Mepalops cyprimoides (3.59%%),
Aring  jello (3.47%), Caranxser

Sirscroius {1.46%) and Miscellaneous

group (8.83%). During the post-
monsoon season Rasteelliger
kanerpurta dominated the landings
forming 20.5% followed by {rerres
filamentosux (15.9%), Etroplus
suratensis (12.1%), Newortadosa
nasus (11.3%). Sillage sihama
(10.4%), Seplla serrara (6.3%)

Lethvinug nebulosa (3.8%), Arins
Jello(3.3%), Penaeus indicus (3.3%),
Caranxsex  fosciatus (2.5%),
Luffamus  argentimaculatur (2.1%)
and Miscellansous (8. 5%).

The sizes of B kanaguriae ranged
from 175 1o 21.5 em with mode at
19.0 cm whereas the sizes of . masns
ranged froom 170 to 2000 oo wath
made at | 5.0 cm. The sizes of Sillara
s tanged from 150 1o 23.0 cm
with modes at 1900 & 20.0 cin.

Fishing effort and caich m the gl

nets wis estimated and the specics
composition is given here above,

-




Riverine & Estuarine Fisheries
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Sub-projects :

Temporal pssessment of Vembanad
estuarine fisheries resources for
sustainable manngement

Sciemtific Personmel: T, T, Paul
{Sub-project Leader) and D.
Sudhcesan

Trophic and productivity estimates

The trophic status estimotes of 66,7
indicated mid-eutrophic condstion of
Vembanadlake. The average
productivity of the lake is estimated

at 14019 meCl/m/hr. The pross
primary productivity was estimated
at 1920 maC/m''h during pre-
monsoon and 91.9 meCim M during
monsoon, Average BOD levels of the
lake were estimated at 248 mal
dumng pre-monsoon and 1.2 mel
during monscon which may  be
atinbuted to the fresh water influs
during monsoon.

Plankton diversity

24 genera of plankion belonging 106
{3ix) groups were recorded from 6

&~

' sampling stations across Vembanad
estuary. Cyanophyceac (30.77%)
was dominant in terms of abundanee.
During pre-monsoon, 22 species
belonmng o 22 genern and 5 groups
of phytoplankton were identified.
During monsoon 15 species
belonging o 15 genera Wwas
identiTied. During mongoon,
Cyanophyeeas (25.6% dominated
plankton diversity

OQuantitative abundance of
phytoplankion ranged Irom 20 to 260
nos'l, highest being ot medium saling
station {Aroor, Aroorkutiv). During
pPra-monsoon @ nd monsoon,
Cyanophyeeae was found to be the
dominant group which constituted
33% and 33.4% of the total
phytoplankton respectively

Salinity gradient based plankton

InVembanadlake, salinity-wise
gradient of plankton study ndicated
that zeooplankton (copepodal
dominated the low saline zone.
Desmidaceae (47, 1%) dominated the
miedium saline zone.

Looplankion density

The gquantitative abundance of
zooplankton ranged from 240 o 220
noel m Vembanadlake. Copepoda
{25.6% ) dominated the plankton
diversity during monsoon.

Plankion diversity index

Plankton diversity indices indicate
that nichness index and Shannon
diversity index is high in medium
saline stations which may be
attnbuted o the high nutrient mfho
from marine environment

Finfish and shellfish diversity

Seazonal differences in the diversity
of finfish and shelifishes wera
observed m Vembanad estuary, Many
freshwater fish species were
abundant during the monsoon season.
Threatened fizhes like the Anguilla
bengalenxizs, Horohagrus
brachyvsoma, Channa diplogramma
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Plonkion diversity of Vembonad Balmity zonewise plankion diversity
were recorded. The exotic species 1able: Flankton diversity mdices i Vembannd cstunry
Oreochromis mossambicus was Margalel"s Piclon's _ Shannon
recorded from all the sampling . nchness index. evenness index diversity imdex
stations and forms one of the major  LoW il 27 073 1.36
contributors to the fishery of Medinm Saline 0.23 0.74 1.59
Vembanad. High Saline 039 161 1.07
Fishery of Vembanad Inke Tahle:  Sewssmal diviersity of finfish and shellGabhof Vembanad kake
) ) Group  Pre-monsoon Munsoon Pt -imoi 2o
In pre-monsoon, shrimps contributed  Finfish 55 species belonging to 51 speeics belonging 10 53 species belonging to
1o 62, 1% while fin fshes were 33% of 35 farmilics 10 famsilies 32 families
the total catch, During monsoon and  Shrimps  Metapenoeus dobsonti M. dobaond M. dabwani
post-monsoon, fishes dominated the M. mramsednay ¥ iniglicus M. avimeceroy
caich with 50.3% and 60.5% Femerapeimcane e M, manocerog F Al
respectively, Among finfishes, Poraeis Mok M. fdella . moales
Errapdiuy suratensiy (20-25%) was the P semiselceny P sevivafeniuy Mizcrnlrrocium
major contributor, and other Muperpbrochium idelia ravenicrgii
important species were  Amthassis M. iidedia
spp. (18%), and Oreockromis Crak Kol servais Syl serrara Soplla sevvoia

mossanthicus { 18%), Hvparfamphuy
limbaiuz, Amblypharymgoedon mola,
Ariux  macrdforux, A, subrosirabus,
Megalops cyprinoides, Stolephores
imgdicus, mullets, ete. In monsoon,
Horabagrws brachysoma 15 a
lucrative Ashery forming 12% of the
catch from the low saline area.
Pepwkingia  flamentoxa, Svstontus
vararia, Amalas tesfvdimens, Clhorng
Eppr., Wallago arny are other imporiant
gpecies contributing to cateh from the
leywy saline zone,

FPoatinims pelagicns Povimt peligriouy Pretieans puligiens
Bivalve Fillaring cpptimoldes Fillorfta eyt Fiifortter cyprelinaiaes

Among shrimps, Merapenaens Project Title: Assessment of
gdohsomi is the dominant species ecological impact of dams and
forming 60-20% of the calch, barragesinselected riversofIndia
followed by Femner openaens

inclicuy (10-20%). Other important  Project Code: REF/20-23/12
species  include M momeceros,

FPereaus semisulcatus, P monodon,  Doration: Apnl 2020 - March 2024
Mocrobrachiivn moserieneli and W

radelit, Principal Investigator: A. K. Sahoo

Scientific Personnel: 5. K. Das, M.
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H. Ramteke (upto 31.03.2021), R.
Baitha {upio 31,03.2022), Sangeetha
M. Mo (woe £ 01042021 )

LEE

Sampling was performed in six sites
o undersiand the impact of REangi
dam on fish diversiy. Ranen River1s
one of the major inbutary of Teesta
river basin located in Sikkim.

Fishdiversity of River Rangit

Pt

Sensonnl pontribution of fishery groups (%) During survey, atotal of & fishspecies
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Mosdipochiie heromeomiepis

were recorded from the selected six
stations of River Rangit. The Near
Threatened species, Neofissochilis
hexagonolepis and vulnerable
species  Schizothorar  vichardsaonii
was recorded frem Manpur and
Toopani  respectively  highlightng
the importance of the swudy 1o
lormulate puidehines foc fizh species
canservation with special reference
to dams as river barricades.  Study
also recorded the abundance of
Juveniles of Schizorhoray progasiig
from Manpur. The species
composition data revealed the
dominance of Cyprinids followed by
silurids  from  the river. Damig
equiginmaingy was  recorded  from
Legship which indicates the potential
of hill stream rivers for development
of eronamental fishery.

The biodiversity indices tubulated for
the vartous sampling sives (51 10 55)
reflected marked variations in Tish

e

diversity with regard to different
siten, Pielou's evenness (1) valoes
indicated the scologically disturbed
fish community structure at 54 which
had the lowest evenness value
(0544 due tw the dmminance of
Horilines bendelisir (Indian hall fwout)

Feb e E
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Sampling sites in Rangil Rivier

which coastituted B7.5 % of the fish
community. Though only two specics
were recorded from 53, the aite
recorded the highest evenness value
(0. 989) since both species were mote
evenly distributed. But. the
mimnpson’s diversity mdex {1 - Djwas
highest for S1 (0699 which can be
atbribustesd o the high species nichness
of the site. The same patlemn was
followed in case of Brillouin,
Margalef (d) ond Shannon indices
where the site 81 recorded the highest
value,

Flankion

In the river Rangit, Bacillariophyeeae
15 the dominani class of
phytoplankton followed by

i4
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Chlorophyeeae and Cyanophyceae.
Dedozonium sp. and Cladophora sp.
belonging 1o Chlorophyeese and
Navicula spp. belonging to
Bacillanephveeae and Oscilfaloria
spp. belonging to Cyanophyceae
were the dominant species,

Diversity index e Simpson (1-13)
was highest (0.6078) in the upstream
of the dum under construction. While,
lowest Simpson ndex was recorded
im the sie 4 indicanng the most
degraded ecosystem. Sile 4 sifuated
below the dam under consiruction.
Therefore, this indicates the
hydropower plant that 15 under
construction is having  significant
impact on the river ecology.

Hydrological impact

In entire stretch, water was slightly
acidic with normal specific
conductivity, The reason for lower
pH might be the presence of higher
concentration of free curbon dioxide
and also lower wvalwes of total
alkalinity, The upstréam wiler was
hypoxic (DO 3.6 mgl) due to
sfrafification and heterotrophic
consumpiion besides lack of filling
from oxic surface; the impact was
extended to i downstrenm stations
just next to the dam site, which were

also oxyveen deficient. There was not
much variation i nitrate (0.01-0,015
mg 1} and phosphate (0.10-0.12
mg 1) cottents; al Tatopani, sulfate
content  was found significantly
higher than other stations, Thers was
a hot sprong m Tatopani amd the
sampling station on Rangit was near
to that; the reason for higher sulfate
content might be attributed to this
proximity.

Sedimem from all sianons  werd
newtral (pH 7.1=7.7), low i omgamic
carbon (0. 1-0.3%), All downstream
sediments are sandy in nature, but the
upstream sediment contaming 40%
silt might be due to-accumulation of
finer particles above the dam. The
study showed lower dissolved
axygen in the sclected streiches
might be of several reasom as
explamned. In addition, the
hydropower plant under construction
might have impact om the water
quality parameters. Results indicated
that the dam under constrection has
significant impact on the ccology.
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Diomimmnng class of phytoptankton in River Rangig
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Project Title: Estimation of fish
lomdings and cateh structore in the
rivers Mahanudi, Krishna, Barak,
Tuptiand Kosi

Project Code: REF20-23713

Duration: April 2020 - Sepiember
2023

Principal Investigator: B. K. Das
(Pl} {wef 01.0427), Rosith C. M.
(Pl upto 31.03.23)

Scientific Personnel; Anm Pandat,
C. Jana {upte 31.03.27) L. Kumar, R
Baitha. N. Sharma {(wef 01.04.22),
M. H. Bamteke {we £ 0109 2021),
C. Johnson (upto 31.03.22)

River Mahanadi

ICAR-CIFEI has conducted an
explocntory study across the niver
Mahanzdi and surveved atotal of [ 46
fizhing villages i which, 90 fishing
villages were from 8 districts of
Chhattisgarh and 56 fishing villages
were from 6 districts of Odisha. The
nver was divided into three regions,
namcly the upper stretch in
Chhattisgarh, middle and lower
stredehies in Ohdisha,

During the present study, the data on
fish landings was collected from the
local fishermen and the fish markets
along the bank of river Mahanadi. In
addition to that, data on fishermen
population, differeat types of fishing
gear, craft and their modes of
operation were collected villoge-wise
and  remion-wise. The fsh caich
structure in rver Mahanadi revealed
that catfishes namely, Walloro afim,
Sperata aor, 5. seenghala,
Eunrropdichthvs vacha ond  Silonia
sifowdio were dominating (36.4%)
followed by mapor carps {22.6%),
murrels {12.5%), minnows (9.3%),
other small indigenous fishes (B.5%),
exotics {8, 3% and prawns (2.4%). In
recent period, there 15 an increment in
the landings of exotic species such as
Oreackromis niloficus and
Pangazianodon hypophthaimus,
which may be due to the escape from
the cultire sites nearby nver bank.

—
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The dada collected on the species
lamding were wsed to study  the
seasonal parterns in fish landings and
and catch per unit effort (CPFUE) The
annual fish landing ranged from
168,93t (Kanker, Chhattizgarh) 1o
256095t ( Jagatsinghpur, Odisha) and
total carch fromy river Mahanadi was
estimated as 15134.43 tonnes per
annum. The average CPLE from
river Mahanadi vaned from 015 1o
984 kpfisher/'day during sumimer;

Mup of miver Mahanndi

1.9 ¢o 6.87 kg/fisher'day in winter
and 1,83 to 1888 kp/fisher'day 1
IO

The Gshimg cmufls operated I river
hahinads weare woiden boats (plank
built and due cut) lecally known as
Diowga or maaw and inflated byre tube,
The tube fMshing was mainly
obzerved 0 the upper stretch of the
river Mahanadi in Chhattisgarh, The
infTatable rubber tube is opesaled by

smele fsherman, manly m  the
shallow region of the nver, Mujonty
of these crofts are emploved for the
operation of gill nets.

Fishing gears operated along river
Mahanadi compnsed of gillnet,
trummel ned, cast net, dragnet, scoop
net, hook and hoe and traps. In the
upper strefch, the fraditional scoop
nel, lacally known as pelnos mostly
used for the prawn fishing. Spear

Uars eolleetion from the zhert of fver SMahanmgdi

i |
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Inflated nibe fishing o upper
siredch of mver Mahanadi

fishing locally called @z chiren or
foha 15 an indigenous gear used mn
miiddle stretch of river in Odisha. The
tishes like Bagarins sp., Chanma sp.
and other cstfishes are caught by
using the spear. Traps are very

Fish eatch from nver Mahanudi Biver

common gear used in the entire
stretch of the nver during monsoon
and post-monseon scasons. Bamboo
made traps 15 cylindncal, rectangular,
squore, and truncated cone-shaped
haskets, which are predominantdy

—

used for prawn fshing and cawching
small fishes. The destructive fishing
method such as  dynamiting and
poriscening water bodics was observed
in middle and lower sweich of
PMahonadi. Such fishing methods
destroy  aguatic wildlile  habitats,
killing animals indiscriminately and
reducing fishing catches.

River Tapiti

In Raver Tapti, atotal of 35 villages
were sampled. Fishing was not
i oul dunng Jone fo September
due W Ashing ban and  rbulent
waters dug 10 incessant rains 10
Madhyas Pradesh (Betuland
Burhanpur), The period from
Oxtober - Febnuary consituted good
season for fishery followed by March
- May. There was no fishing ban
during the monseoon in the
Maharashtra stretch (Jalzoan,
Mandurbar and Dhulel, fishing was
carried oot round the vear in fhis
stretch, August o January wias the
good  fishing months in Jalgoan
districi while it was Movember o
May in Dhule district In contrast,
June to October was the peak fshing
season in the Madurbar district
because of the presence of many

i
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Survey in Wathode villoge, Dlule district, Mohamshirs
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Disimict-wise cxtimated fish cateh from river Tapl

dams that slowed down the water
fow making if congenial for fishing.

Gl net was the most common gear
wsed for fishing mibe entire stretch of
the rver followed by drag net and
haok and e, Cast et was wsed when

waler were furbid, Traps were used in

pivier because major stretch of the
riverin Tapi district was converted
it lentic environment dug 10 Ukai
dam. The estuaring stretch of the river
i Sural distned had muolople
impoiasdments leadimg to absence of
a true estuary. The total Nish cach of
the river Tapti was cstinsated as 940
tonnes year. The average CPUE from
river Tapti varied from 1,52 1o 5.06
kg/Misher /day during summer; Z.86 1o
09.45 kg fisher'day m winter and 0,64
to 3 44 kg/fisher/'day in monsoon.

Fishery resources contributing to the
fishery were Laben ralita, L. catla, L.
oatbany, L. fimbricius, 1. bogea,
Cirkimus mrigala, C. reba,
Notepterns modopterns, Mystus
hleekerd, M povasins, ,'lng:.lr'lr.l'.p
ﬁﬂﬂg:.'.ﬂ'nr.rlt.l'.'.', Tiwe for, Chander neasers,
Pavrcmakhasie ramga, Coricas obrong,
(lxfeabrama calia, £ vigorsd,
Pheviaricr  ehevpiprinmaius, .‘:.'}',ﬂumu:
sarar, (lossogabins grivins, Garma
muftva,  Amblvproryngodon  mala,
{ Fraarmrur siviate, O marwliug, Sperata
g, Macrahesgehivm rovenbergii and
Seelmrastoma spp.

River Kreishng

In tedal, 77 villages were sampled in

Dhule district. The middle streich of River Krishna encompassing the 21

the rver comprized of Mandurbar
(3643 1) and Dhule (1045 {) districts
were most productive. Tapi district
reported lowest fish catch from the

districts, Through the monsoon
fishing ban was oot in place in the
Maharashira stretch howeser, fishing
was nid caried Sut during June 1o

— Frishna River I Maharashira B Kamataks 500 Telangsns B0 Ardhea Pradesh

Mup of rver Krihna
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Riverine & Estuaring Fisharies

metal were obzserved in Bagalkote
and Bijapur disinct of Kamataka,
Boats made of wood and metal were
prominent in the lower siretch of the
river Krishno, The total estimated
hsh catch of the rver was 1ED02
ionnes per annum. The zones in the
lower streich of the Knshna River
such as Palnedu, Guntur, Krshna and
Bapatla were most productive
followed by the middle stretch. The
average CPUE Irom niver Krishna
varied from 4.83 kg to 6.84
kg/fisher'day during summer; 3.83
kg to 6,84 kg/fishermen/dny in winter
and 2.0 kg to 4,93 kg'fisher/day in
ORS00,

Interaction with Tishars in Atkur village, Kamataka Important fishery resources
contributing 10 the fishery were
Labee catlo, L. rohita, L. fimbrictes,
Naotopierns wotopferus, Cirhinns
mrigala, Mvwtus Blegkeri, Anginillo
hengalenyiz, Systomus sarana,
Crlossoeobivs guirins, C. rebo,
Amblypharyngodon mala, Chana
strigfa, Sperato aor, M cavayis,
Lafes calcarifer, Orecochromis

- maszamhicus, € miloticus, Arins
fﬁf#/ff‘ﬁfgff J‘i@/_,,ff . ﬂ{ﬁ"f"f arius, Mugil cephalnx, Gerres
af i fikanrentosus, Tow sppe, Safmostom

o sp., Mecrnhrac g spp.
"

Mistrict-wise estimated fsh catch in Krishne River

Tl [waes'yr)
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River Barak

September duwe toheavy rain abundamt in Mabarashtra while Barak River is one of the major river
conditions. The peak hshing season  coracles were prominent in Belgaum  of Wortheast India after River
in this stretch was from October- stretch of Kamataka, Boats made of Brahmaputra. The study was
February. In the rest of the stretch in
Kamnataka, Telangana and Andhra
Pradesh, the state governments have
imposed monsoon fishing ban, kence
fishing was not carmed out durmg
June and July. The peak fishing
season was from February-May
followed by August-September.
However, in mwost siretch of the river,
fOshing confinued 10 areas  just
downstresm of the reservoirs even
during the monsoon season as the
Aow was regulated doe to the
presence of dams.

Gill met was the most comman gear
operated n the entire stretch of the
rver followed by cast net, hook and
lime and traps. Innovative fishing B T B R e e o e e T T
crafts made of thermocole was Map of river Borak

i,
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conducted n the Bark River
covering 3 districts (Cachar,
Hailakandi and Karnmgan;) of Assam
and surveved 18 fishing villoges
{lower stretches) and 2 districts
{Scnapati, Noney and Tamenglong)
of Manipur and covered % fishing
willages {upper stretches) to collect
fishcatch data and fish landing.

Diata on Gigh landings, carch strcture,
crafi and gear were collected through
persomal observation and inferaction
with shermen of Barak valley, The
resilt showed that fishing gear such
as ol mels, seine nets (shore seing,
purse seines), hook and lines,
bombaoe braps and cast pels were
commonby operated pears, Gill nets
and seine nets are mostly used for
fishing m the River. The peak fishing
season in River Baruk is during hMay-
August months,

The total average monthly fish catch
was pstimated to be 125.0 kg in the
study area with an average CPUE of
(.64 kg'fisher/dayv. During peak
fishing season CPLIE goes upto 1,82
kg/fisher/day. The total estimated
fish catch of the river was 1,593
CTIT TR

Atodal of &0 fish species under 46
sepus gnd 18 family wene recorded
from Barak Fiver during the study,
Fish catch dominated by Cyprinidac
(3693 [llowed by Bagridae
(10.778%), Sisoridae (7.70%],
Memacheilidae and Channidae
(6.15%), Siluridae and
Mastacembelidae (4.62%), Ailiidae,
Clopeidae, Notopteridae,
Schilbeidag (3.07%) and others

m— ICAR-CIFRI ANNUAL REPORT 2
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Fish diversity and cateh eampogition of Rives Barak

1%). Temualosa fisha,

fabout
Crendervia efbapra and Eufrepnchihys
vercha are the major species caughi
from the lower streiches of River
Barak, while in upper stretches Tor

pulitaora, Neolissochilus
hexagonidepic and S1Fs. Although
fishing in Bamk River provides
livelihood 10 the fishers, the River 15
facing several threats such as illegal
fishing (electric [ishing, fsh
poisoning, etc.}, snthropogenic
aclivities,

Project Title: Assessment of fish
diversity and identification of
prioity habitat in protecied nnd
tess=ex plored inland water badies
Principal Investigator: R. K.
Manna

Sub project 1@ Aguatic biodivensity
pssessment and prionty fsh habitat
identification in protected and less-
explored inland water bodics
[Bhitarkanike National Park,
Jaldapara National Park, Fanna
Mational Park, major waterfalls
regionof Chiota Nagpur plateau

Bub-Froject 21 Asscssment of fish
diversity and identification of
prioricy Wahit in profecied and less-
gxploced mland water bodies of
differant eco=regions

Project Code : REF/20-23/14
Puration: Aprl 2020- March 2023

ChaR.

Sub-Froject 1:

Afuatie biodiversily assessment
and priority fish habitat
identification in protected wnd less-
explored inland water bodies
{BhitarkunikaNational Park,
JaldaparaNational Park, Panna
National Park, major waterfalls
region of Chhota Nagpur platean)

Scientific Personnel: R, K. Manna
(Sub-Project Leader), 1. Bhakia,
Sangectha M. Nair, D, N, Tha, A
Alam, J. Kumar (Study leave
0503, 22-07.11.22)

In 2022, survey was made at selecied
five stalions in Panna MNatiomal Mark,
hadhya Pradesh during August and
five stationg m Jaldapara National

Park, West Bengal in Sepiember
Fishery exists i the Rivers and other
waler bodies m the Finge areas of
both the Mational Park. Good fishery
exists m River Ken passing through
Panna National Park. Sampling was
performed to understand ecology and
fishery of the studied protected
habitats,

Water quality of studied protected
aquatic hahitats

Tharbieliny

Water was turbid (129 NTL) at
Madla station in River Ken during
monsoo [ August) survey in and
around Panna Mational Park, In
Jaldapara Mational Park, highes

CIFRI aMMNUIAL REPORT 2022
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= = furhidity (300-337 NTU) was

observed during Seprember in
sations of Torsha Kiver, Higher
g turbidity {364 NTLU) in Holong River
5 oo, bridee may be atiributed (o the
impact of dolomite mining upstream
af Holong River.

Specific conduwctance

In Panna National Park, higher
conductance (236 pSfim) and TS
(108 mg ) were recarded i Hinota
dam located beside dismond mining
areie and henee con be conselered as
on mmpact of moming. In Ialdapara
Manonal Park. sigmificantly hagher
conductanee was recorded m Holong
Phunkion saspling i Rampura dam in Manna Mational Park River (390-409 umS'cm) and

; Chirakhawa River (339 uS/cm) as
compared to that of Torsha River
(9541247 uSlem).

Warer pff

All the sampling stalions observed
alkaline pH {7.44 - 5,98}, a congenial
envircament for fisli. Slightly lower
pH was recorded in Hinota dam at
Panna MNational Park. Higher water
pH (B.73-B098) was recorded in
Holong and Chirakhawa River, o
possible mpact of delomate mining
Significantly higher toal alkalinity in
Holong and Chirakhown Biver (156-
[BE mely may also be attribubed fo
the loading of surface run-off from
dolomite mining greas,

Dissolved oxvpen & BOD

All the statioms of Panna National
Park and Jlaldapara National Park
observed sufficient dissolved oxygen
(=6 mg1) except Hinota dam (4.0
mg/l) in Panna Mational Park. BOLD
wis low af all the sampling stations in
Jaldapara Mafional Park whereas
Hisota and Bampura dam in Panng
Mational Parkl recorded higher BOD
(3644 mgd).

Total havdness & Ca-Myg ratio
Total hardness was low (8-80 mg/1) al

all the sttions of Panng Walional
Park, whereas significantly higher

Highly turbid condition caused by run-ofT foom : .
daslamate: mining at Holong River (5 Mo Bridgs) total hardness (168-200 mg/l) was

71
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Riverine & Extuarine Fisharies
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recorded in Holong and Chitakhawa
Bivers of Jaldapara MNational Park
which might be due to surface run-off
from delomite mining arcas located
al upstream of those two Rivers, Ca-
Mg ratio in water was recorded at |,.2-
|6 except at two stations of Holong
Riverwhere it was 0 0801 X,

Soil guality of selected protected
habitat

Sl pH was alknlme at all the statrons
in Panna National Park and Jaldapara
Mational Park with the highest value
(8.33) in Ken River and lowest value
in Pandav falls in Pannn Mational
Park, Organic carbon (%) was low
(0. 18-0.51%) except for significantly
higher organic carbon (2.58%) ot
Panday falls in Panna National Park
Accumulation of detritus from forest
litter fall around Pandav falls may be
attributed to the higher organic
carbaon al bottom sadiment

PMankton, periphyton and beathos
diversity of Panna Natlonal Park

A todal of 32 species of plunkton were
recorded from Panna MNaotional Park.
Phytoplankion populaiion consizts of
Chlorophyceae (28.45%]).
Bacillariophyceae (26.79%},
Desmidacaca [(1R.43%]),
Cyanophyceae (11.43%) and
Dinophveeae (1.753%), Zooplankion
comprises of 11.38% of the total
plankton population with an
abundance of Naupli and Srachionus
sp. The density of phytoplankton was
Found higher in Pandoy falls (G618 L)
and lowest in Ken River at Madla
(392 1141).

it
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Peniphyton population consists of

three varving classes, wviz.
Bacillariophyceae (46.86%),
Chlorophyceae (16.14%) and
Cyanophyceae (3.153%), The
maximum density was found in
Rampura dam (5163 nodem’) and
minimum was found m Ken River at
Madla (1453 nofem’). Spiregyra sp.
(630 nofenn’) from Panday falls and
Neviculs sp. (591 no‘em’) were the
mest domimant sencra recorded from
Panna National Park.

A total of 4 species of macrobenthic
Fauna belongmg o four families were
recorded from Ken River (Madla)
and Hinota dam, The recorded
species are Filupaludinag
bengalensis, Tadoplanor bizewbis
and Parrepsia coeriilea and Gabbia
AP,

Plankton, periphvion and benthos
diversity of Jaldapara National
Park

The phytoplankton diversity study
during September 2022 recorded [2
species with & contribution of 90 % of
total plankton populetion. The
sooplankion  population  comprises
only naupli and rofifers which
contributes 100 % of plankton
population. The phytoplaonkion
community was contributed
maximum by Bacillariophyceag
(B4%5 ) followed by Cyanophyceae
(12,5 %) and Chlorophyeeae {3.5%),
During September 2022, the
phytoplankton density was found
highest in Chirakhawa river {597
UL} and the least from Holong river
(45 U/L) The phyioplankion
composition comsiats of
Bacillariophyceae (15 species),
Cyvanophyeeae (1 species) and
Chlorephycene (2 species).  The
major species of plivioplankton are
Fragillaria spp, Nitschia spp.,
Pinnedaria spp., Amphora spp..
Calonels spp., Cyelodella sp. and

Dhiploneis spp.

Bacillanophycens 15 the major class
contributing significantly to the twial
periphytic  pepulation among  the
studicd sites. The maximum
periphytic algal density was found in
Chirakhawa river (1453 uniis’cm’)
where the mummum was Tound in
Holong River (5 no Bridge).
Frogiflaric spp. was found abundan
amonyg the periphytic populations.

Tk fimecita

Darmimunt macrobenbic faum collecied fron Chimkhawa Biver in Jaldapam Magionsi] Park
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Nistogsteris nofaplarg
IUICN Red Listed finfish species reconded in Panma WP during monseon

The moximum diversity of benthos
was recorded from Chirakhaws miver
with the dominence of Tarehis
{irecatar. The other benthic fwna are
Indaplanarkis exwstus, Phvsella
acter, Brotte costula, Gabbice sp and
Micmplatia scabra,

Finfish diversity of Panna National
Park

MMonsoon sampling was done &1 hve
stations such as Hinautn dam, Madla
and Ranguwan aitesunder Ken River,
Rampura dam (Ttwan Kalan) and
Pandav falls inside Panna National
Park for the fish diversity stadies.
During the survey, a total of 46 finfish
species helonging to 09 orders, and
19 families were recorded from the
Panna National Park complex, Order
Cypriniformes was found (o be the
most dominant group (20 species)
followed by Siluriformes (13
species), Beloniformes, and
Amabantiformes {3 species each), ete,
Family wise Cyprnidae was found to
be the most species-diverse group( 17
species), [ollowed by Bagridae (5
gpecies), Channidae, Danionidae,
and Siluridag (3 apecies each), efc,

As per IUCN Red List Stams, 36 §

species fall under Lesst Concemn
(L) category, 1 specwes as Mear
Threatened (NE), 3 species as

Endongered (EN), 2 ics a5
Vulnerable (VU), and 2 specics ns
Data Deficient (DDY, (Figure),
Species Boparivs bagarivs, Chitala
chifala, and  Omipok Bmecnlais,
wiere observed to be the Near
Threatened (NT) species in the
studied systems. Tor putitore,
Cleerieey miengnae, and Porgesicnodon
ypophithalmus were the Endangered
species. We could record 4 species of
exotics from the water bodies under

a5 Cypriins corpie, Dveochioemis
wmiloricus, Hypophthalmichihys
wobilis and FPangasiodon
hupapiitherimus,

Finfish diversity of Jaldapara
National Park

During the monsoon survey, a twolal of
47 Nnf=h species belonging o 05
erders, and 17 families were recorded
from the Jaldapars Natiomal Park
complex. Onder Cypriniformes was
Tomenc 1o B the most dominant group
(27 specics) followed by
Stluriformes (7 specicsa),

. Anabantiformes (5 specics  cach),

Synbranchiformes {3 species), ctc
Family wise Cyprinidae was found to
be the most specics-diverse group (13
species), [ollowed by Danionidae (9
species), Channidae, and Bagridae (3
species cach), eto. As per IUCN Red
List Status, 40 species fall under
Lewst Concem (DO} catesory;, 2
species as Meor Threatened (ME], 2
species a5 Endangered (EM), )
species a5 Vielnerable (VIT), and 2
species a8 Data Deficient (DD,
Species wipok pebe, and Ok
pabdg, were observed (o be the NT
gpecies, Flypsefobarbus nur.v.mﬂah
and Tow puetitiora were the EN species,
and Cyprinion semiplofum was the
VLU species,

I
I]I.-ll

el "ﬂ,lﬁlﬁ I,
Etiilf'l’rgg';. i
il

Cypriniicn seminlomm
IUCH Bed Listed finfish specics recorded (o Jaldapary NP

g2l
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Burung. o trap recorded ot Kodalbastd
arca of Jaldapara Matbonal Park

ITKs recorded in studied protected
labitat

In Jaldspara, locally made [ishing
trups like a conical trap (Doksad and
box trap {Burung) are observed to be

used i low-Iyving arcas,

Sub project 2:

Assessment of fish diversity and
identification of priority hahitat in
protecied and less-explored Inland
water bodies of different eco-
reginns

Scientific Personnel: S, Kumar
[Sub -Project Leader), Sajina A, M.,
B. K. Bhatacharjva, 5. Bora, A.
Alam, DN, Jha, J. Kumar (till March
20220, W8, Smgh {upte 30.04 22)

[l
AR-CIFRI AMNUIAL REPORT 2022

o8

e

Ecology and fish diversity of cight
proecied arcas i four sflos wis

| carried out o find the stams of fish

Fauna under protected  habsiat andd
ecological “services, Two sampling
was done from each site during wet

© anddry season,

—

Water guality parameters of
protected area

Water depth is highly variables for
different protected habitats. Water
depth of Napi and Nakii bird
sanciusries are higher compared (o
Kushehwar Asthan and Kulik, Mg
BS and Maku BS are constructed on
Magl river and Makth River which
provide pemunenl  wiler storage
throughout the year. Dissolved
cxygen 15 recorded significantly
highcer i Magi amd Nakti than the
pther PA, Tmpact of bird nesting i
highly noticeable by increass in total
phosphate concentration Jduring cnd
of winter season. In Kusheshwar
Asthon, water resadential period 15 G-
months; water gel almost dred up
durmg the dry season (May to June).
Balinity of water s increnscd 0,063 (o
3.212 ppt from wet scason
(Scptember] to dry sesson. Total
dissolved sohds (TDS) mercased
from $0.% to 343 mg/l for the same
period in Kusheshwar Asthan.

Chmng WP

Provected wrea under stusly

e
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Takle : Eco-hvidralogacl parnmmeter of T '|'\-'r|_|||.'|.'h:-d ares studeed durmg wel e dry seasm

Witter quality parameters

Depth (o)

Transparency {cm)

Water Temp [ °C)

pH

Spectiic conductivity [ us/om)
Dhssolved Oxygen (mgT)
Mitrate-N (mgl)

Tenal Phaosphorus {mgd)

Mt Primsary productivity mg(Cim
PhytoplanktoR sbundance (cell=T)
Zooplankion abundance {ind1)

Nagi and Nakti bird sancluaries,
Jamui district, Bihar

The twin bird sanctuaries, Nag and
Makti, are two profected small
reservoirs Iving close W cach other
located in Jamu district of Bibar, Tt
was declared as bird sanctusries in
1984 and tmplemented o 2009,
Fishing activities are not allowed in
both the bird sanctuaries, Fish
stocking were done occasionally for
the purpose of feeding of migratory
birdz. The two sanctuanes have been
the home aof a wide wvanety of
indigenous and migratory birds that
furn up during the winters from
distant places. Resadential peniod for
the birds is for 3-4 moaths (mid-
Wavember 1o mid-February), Water
is used for irrigation purpose only for
rest of the periods. Fish diversity is
recorded under eipht families
consisting of 29 fish and 2 prown
specics. Most dominant famaly was
Cyprinidae (52%) followed by
Ambassidas (14%), Channidae
{10%). Trichogasteridac (7%},
Mastacembelidae (7%, Cichlidag
(4%}, Cobitidae (3%) and Gobeidae
{3%0). Other than the stocked species,
most native species were small sized
(viz. Chandg moeme, Parambas
sistola, Psewdambassis  rango,
Macrormathus spp. Puntius gpp.
Pethia spp., Salmophasia spp.
Ambdyplaryngodon sp, Ravbora spp,
Aplocheilns spp., ete.) fshes, and
many of them have ormpmental value

Nagr BS Makti BS
|.3-110.4 F9-7.9
152-2530 |65-336
20.7-32.4 20 1-338
1.0745.17 T.26-8.5
210-24% 233-270
T.2-8.8 5.2-B.1
23433 . 13-0.36
(254,58 0.0%-0.24
Yhr)  51.96-6835 41.54-56.34
12300-1 18900 13080-95810
140-1945 3501130

Kulik Bird Sanciuary, West Bengal

Kulik Bird Sanctuary 15 located m
Raigunj, Uttar Dinajpur distnict of
West Bengal. The 1.3 km' completely
protected bird sanctoary suppor
roosting and nesting of around 1 lakh
hirds; the major 4 migratory specics
heing Open bl storks, great white
egrets, litile cormoranis, and mght
herons. There is a network of man-
made canals within the Sanciuary,
which is connected to River Eulik
througls slimce gates and these canals
sipport the feeding of birds while
they roos! and mest on the (ree 1ops in
the Sanciuary. The canals are being
stocked with fishes and apple snatls Lo

Experimeninl fisling at Kulik BS

g

Kulik BS Kusheshwar BS
1.43-1.57 0L.33-350
66-72 15102
JlH-313 22.1-30.8
T.2-743 5.72-791
132, 2-1569 120 3-485
d.5:5.1 5.1-T.6
2]-11] 14053
h.96=1,01 (600,22

4. 160,42 28971965
) 21} | 1 5= ThHN
57 2652270

support the feed requitement of hirds.
The fish diversaty withan the canal
svatem consisls mamly of Tilapias (02,
nifoticuy and . mossambicus),
Amblvpharyngodon mola, Puntiis
app., Pethia spp., Notoplerus
natopterus, Catla catla, Labeo rohita,
Wallago i, Chamea spp., Mysis
spp., ete. The fish diversity of
connected nivers, River Kulik and
River Mager were explored and 62
and 41 fish species were reconded
respectively, though most of the

fishes were small-sized and the fish
catch from the river 15 meagre and do
nol Torm a commercially  viable
fishery.

Thlel™ wraapy bep cotely reostly pravens
and spiny eels

Fish catch from "Cthel’ rap of Kalk Rive

7%
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Clatnig pravciali

Wialleegrer st

Ml faae et Tog enrwroin

Most domimant fish specios foursd in post monsoon (Novemberh il Kusheshwar Asthon Bind saantuary

Kusheshwar Asthan Rird
Ranctuary

Kusheshwar Asthan cfaws  under
Kosi-Gandak basin has been highly
significant from fisheries and
biodiversity point of view and
nolified a5 a Bird Sanctuary by Govi.
of Bihar m 1994 under Wald Life
Protection Act, 1972, The chaur s
rainfed wetland and monsoon run off
with flow from a network of mvers
like Kamala, Balan, Bagmati and
Kareh are the prime source of wator
for the chaurs, This Bird sanctuary
received very less migratory bird and
i a highly wvulnerable ecosysiem,
Water retention period is highly
variable; totally depend on the river
Mow to these wetlands.

In the study, a total of 72 fish species
under 28 families, 2 prawn specics
and 2 crab species were recorded. The
major large-sized fishes in the
capture landings were Wallage am,
Clinria prnctata,  Mostacembelis
crmratis, Lot catla, Laleo voliin,
Clerfilnus mrigala, Svsromies sarona
gle, Kusheshwar Asthan BS is highly
viulnerable and anthropogenically
threatensd ecosystem. The cluster of
wetlands Baces serious threats from
rising urbanization, agricultural
expansion, and population explosion.
Those are shrinkimg gt an alarming
rate without any proper regulatory
framework and action plan to combat
thizs environmental ecmergency.
Proper assessment and monitoring of
ecological, fisheries and other
biodiversity components will provide
s with msights into  long-term

(=T}

& ] ] a3 1]

Parrkor of spoocs

Fish diversity of wetlinds of Kusheshwar Asthon Bird Sanctonry

ecological solutions and mitigating
measures. A sirong kegal framework
with enforceable rules [or the
regulation of wetland-relnted
activities will be crucial for restoring
the decliming lodiversity especially
of avifaunn and [shery 1o their besi
forms and will suppart the
sustuneble hivelthoods for the local

population.

Parvali Arga Bird Sanciuary and
Dudhwa Tiger Reserve, P

Parvan Arga Bird Sanctuary i85 a
permanent freshwater environment
consisting of two oxbow lakes
namely Arga and Parvati. Two
wetlands hiajihar and Jamagra were
selected wnder Dudhwa  Watiomal
Park. A total of 51 fish species

belonging to 35 gencra, 20 families

- ¥ ol

Water get dred up m summer and fishes hads i deep pools

it
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Sl indigemsies fish drving
during div s2ason

Alternate crup Maize' for live maoniks

Twhle: Waler quality parameters of Parvabi Arga Rird Sanciuary dad Dudbwn Tiger Recerve

Sesler unhity paramichors

Farvai: Ao Bnd Sanciuory

Dhsilhwa Tipcr Resern

M Temperaee {"C) 1257 537
Wiater Tewmperatun: ") 1957 29,79
Tmnsparency {em) 20930 14120
pH KN B
Turhdaty (WTLI] 1.3 2.5
LChloride {ppmi| 5.3 1,78
Dassodved Oxygen {(mgd) E47 ]
Bpecilic condugtivity {pSiem] 17267 260,17
TOS (ppm) R k.73
lutnl hardness {ppm) 14287 L (8
BN fppm) 1.3 el ]
COr ippan) 0zl S8R
Plhosplte (gl BOL BDL
Hﬂm‘.l.h:*.mg-l'l 1.5 343
Dhsswlvel ernzans matter {mg 144 .08
Tutal phosphorous {meal ) KRIE (11
Total mirogen gl ) 0,34 1.7
= 'arvetl Argn Bind Sanciuary ® Ddien Tlpor Rosorve
feloridas
bellirn g oridees r
Plasiscombclsda:  EE—
Bohiidny S
i sphronsmadas r
Mandidss
Chean nvadlaen
Anabaniidag
F Amhasaicng  EE—
| Clariidas
5 Hoterapnousiides =
= idh | Bl
Begridas
siariden
Cabirides
Hempoypr didas L
EhE s
Ty el
Clhopeaidse:
Mocgeride: ) : :
£l 5 i} 15 an 25 an
Mumber ol apocics

Fish diversity of Pavati Arga Bird Sanciunry and Dudhwa 'E.:-.J_..'?.'l Reserve

and 9 orders were documented for the
first time in the Pervat and Arga Bird
Sanctuary and of these 5 are
threatened, 1T Endangered
{Claviasmagur). 3 Near Threatened

L mpok Simaculalws,

Hypophthalmichihys molitrix,
Parambassis fala) and | Vunerahle
{Wallazo afre), The family with
highest number of species was
Cyprinidse followed by Danionidae
(3) and Chanmdae (4), etc. under

—_—

—

>~

Some henibie fauna of Porveabl Arpa Bied
Sameruary AL
lutealee, O

Chlerrmenags

Al B, Lintnioesa
Sranchivea  sowerdyy 1)

Parvati Arga Bird Sanciuary while 38
fish species belonging to 16 tamilies
wiere recorded from Dudhwa
MNational Park.

Report of Freshwater Jellviish
from Farvati Bird Sanctuary

A new reporl of Cresmeducosis
serwerhii (a0 (reshowater jelly fish) wars
reported from the water body of
Arga-Parvati bird sanctuary. The
medusae of Craspediciste  genos
was ohserved at the flocded tributary
of Parvall waterbody, During survey
to bird sanctuary in April 2022, the
medusae were ohserved in large
numbers, Medusae were collected
from the upper L5 m of waber
surfaca.

r"r.n-.lrll-.-ﬂ.-n--l.--.l.-.' ceniveahl, a freshawaier
Jelly fish mecorded from Arga-Pareot
tard snnctuary

Kaziranga Nationsl Park, Assam

Kazirangs Mational Park with an area
of 430 kilometre” area is located inthe
edge of the Eastern Himalayan
Biodiversity hotspots in Golaghat and
Magaon districts of Assam. Declared
a5 World Heritage Site by UNESTCO
in 1985, this National Park is the
bome 1o diverse flora and fauna, The

21
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B yponudes ® Hokoptezidan = Silucidar mBagidar
= lamidas = Heteropneustidses Belomidas = Aon b ssidas
B Chermidss o Oigpheronems idae @ o sta oembelidne® Chap eida s

Fish diversity recorded in floodplnin wetlnnds of Kazitanga Nenonal Park

Mational Poark 15 also blessed with
rich Moodplain welland resources,
which harbours nch  aquatic hife
including numercus indigenous fish
species. During survey, a tolal of 28
indigenous fish species have been
recotded from Mihibeel located in
Kohors Fange of the National Park.
These 18 indigenous species
belonged t 12 families under 7
orders. Percentage contnbution of
different families w total species
diversity revealed that Cyprimidae is
the most dominant family
contributing  39.29% of the tofal
number of species, fllowed by
Channidae { 10.7 1%0), Study revealed
that Moodplain wetlands  inzide
Kaziranga MNatonal Park are one of
the major coniributors to wild fish
population.

Froject Title: Eco-variability and
impaet study of river Yamuons an
river Ganga with special emphasis
an Msheries

Project Code: REF20-23/15
Duration: Aprl 2020 - March 2024

Seientific Peérsonnel: D. M. Jha
(EL), A Alam, J, Kumar [ Study leave
05.03.22-07.1122), V. . Thakur, M.
Cupta fupto B8 10,21)

i
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Fish Species Diversity

Fish diversity study in the rver
Yamuna recorded 111 fish species
helonging to 13 orders, 32 families
and 76 genera. Of these, 8 are exotics
fish species wiz. Oreschramis
Aileaticus, f_"|'|t:r.l'|'rr.'r.'r Crrpe, Clavios
pariepinus, Hypophthalmichihys
miolitrix, Hyvpophihalmichihys
noebfiiy,  Clenophovingodon  fdello,
Pangasionodon vpophthalms and
Prerveoplichihys disienctivis, Two
varieties of common carp were
observed vz Cypriney carpia var
cammuniz and Cyprinmus cargio var
specidaris. Fish species richness at

Chapeidoe
ki

Schilbeidne
A%
Simoridas

i Silumiclae

¥ Nowpleridse | Nemsachebidue
Za

Barkot, Yamunanagar, Delhi
(Wazirabad), Mathura, Panchnada.
Hamirpur, Chillaghat and Pravagra)
(Mahewaphat) was 4, §3, B, B3, 92,
91, 91 and 90, respectively . As per
[UCH ped list, oul of the 111 species
recoriled from the rmver, 131 are
threatened. One species, Tor pufitora
15 endangered (EM) 4 vulnerable
| Naziritar chehmaides, Sohizorfhorax
richardsonii, Wallage attn and
Cyvprinus  carpio) and § Near
threatened (Anguilla  bengalensis,
Parambarsis fafa, Dmpok
bimercirloivg, Cmpoak  palde,  Ailia
caila H.rrgu'.nl'ﬁw.'i' J'l'.u_'j;r.r.l'fu.'.'. Lepberan
Penpia k) requiring urgent atention
for their conservation of germplasm
and maintenance of their habitat,

Foo-geographically,  the extant of
freshwater fishes in the aver Yamung
are mainly Cangetic: and therefore
tropical and sub-tropical with
admixture of Himalayan and
peninsular forms. Orders with
lghest mumber of famibes  were
Perciformes and Siluriformes.
Cwpriniformes  was  the  dominant
order represented by 31 species
belonging to 5 families and 33
gener. Most species rich family was
the Cyprinidae comprising 27 species
followed by Danionidae (11 genera
and 15 species), and Bagndac (3
genera and 7 species).
Prerygoplichthys  diviunctivies,  and
Pangasianodon hypoaphthalmus
exoliv catfish was documented al

Ergrairlidae
2%

Cohicidae
L1

1

Fasrmily wize fish species richness along the different sites of river Yamung

—
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Panchnada and Delhi.
Pangasianodaon pophthalns was
documenied for the first tme. Indian
major carp fBshery has considerably
declined in the svstem while exotic
especially Cyprinus carpio and
Creochromis nilotices are showing
an ineressing trend in the middle and
downstream stretehes, At Barkol, the
fishery is dominated by Sohizothorax
rlochardsenl! and Naziriror
ehelynoides. At Yamunanagar, Labeo
dyoacheilus and L, dero followed by
Wallago aitu were the dominant fish
species in Lhe landing., The

BY gy 83
Hi)
0
i)
4}
k11|
20
o | 4
0
contribution of the IMCs ranged

L o o
L L LI
between 3% and B5% and being

Fish species richness aloig the different sitez ol fiver Yamuina maximum  at Delhi followed h:,-'
Mathura, Temuafore ilisha und
Clarias magrr, an endangered fish
has not been recorded from the entire
gtretch of the Yamuna River,
g dh Composition of miscellancous group

L30 | of fishes to the total fish catch was
s | othserved to vary from 45% 1w 60,

This clearly mndicated that
i gconomically and biologically
50 1 desirable species have given ways o
= low wvalue species pointing towards

ceo-aberration of the river Ymmuna.
20

Physico-Chemical paramefers of

ﬁﬁﬁﬁﬁffﬁﬁy e

The average water temperature of all
the sampling sites were ranged from
14.33 o 27.33 °C with minimum
!":iilqnp]rm_{ salg Wise average I|:|r|'|:||h|3,- (WNTL of water o the Yamong Brver average 1ﬂmpl:lil.tu.1": recorded ol
Barkor and maximum st Hamirpur,
The slight viriations were noticed i
- 8 Tpead Hardwges ipen) ®Calciam ippn| @ Magnasurs ippmi g}fn:fﬂ:f:xf:':_cg#a:-]:g:rgﬁargﬂlﬂ
Average air temperature ranged from
1947 fo 33.27 'C. Mimomum wualer
it temperature was recorded ol Barkot

atation that is at higheraltitude near to
5 4 the origin and higher was recorded on
plains of Hamirpur, Chilla ghat and

1 Panchnada .
L The flow of water was high in hilly
. | region and showing decreasing rate

in the plam area bul water flow ot

‘?a«? # F S#’ j@ﬁ %"‘“ #"‘qﬁ, if slightly higher rate after joining

écf’ Ganga River. The averape rate of

Flah spociies richness (n)
L
=]

It;%»*—

i)

Terbichty (NTLT)

Sampling Ses

i

flow of water was maximum at

Lampling otes
Barkot and mimumwm at Mahewa
Sampling sike wise average fotal hardoess (mgl), Ca™ (mgT), ghat te before confluence with
Mg  (mg/l)in the water of the Yamuna River Cranges Biver,

i
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Specific conduchivity [jps'om)

1]
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Eampling Siies

Sompling site wise averoge specific conductivitypis'cm)
in the wnter of the Yormuma Hiver
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Sampling =site wise pverage GPP, NPP and CR in the woter of the Yamung River
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Sampling site wase pvailable phosphoeus (mz P g seil}
in ' the sediment of the Yamuna River

The average turbidity of water was
observed maximum of Homirpur and
mimimum st Diha ghat during the
}'I:E.l'-

Total hardness showed the increasing
trend from Barkot to Mathura then it
was showing a decreasing trénd inthe
lower siretch of Yamuna River.
Maximum average total hardness as
well g5 caleium and magnesiuvm ion
were reconded at Mathura while they
were lowest at Barkot, Calciom ton
cancentration was highest sl Mathura
i.e, 46,49 mg/ that may be because of
ltmie areas found nearthe station.

The dissolved oxygen (IN0.) was
highest at Barkot (8.67ppm) whereas
the lowest was recorded at Mathura
{3.72 ppm) in the Yamuna Hiver,
which may be because of high
torrentiel woter effects ot o higher
altitude at the upper stream, including
Barkot station. D.0. in the Ganga
River was recorded as B.68 ppm at
Shankar ghat (hefore Sangam) while
it was 8.3% ppm at Diha ghat (after
sanignm)y, This indicates that Yamuna
water has lower DO, values in
cu-mpansnn T h.E.I'IEE Wwaler |n
Prayagraj .

The biochemical oxygen demand
{BOD) and dissolved organic matter
(DOMY values were highest at
Mathura (3.0 ppm and 38 ppm
respectively) that may be due release
of partinlly or unirexted sewage
discharge through drains in Mathurz
while they were minimum st Barkot
Total nitrozen was also highest at the
same Mathura site, The reason for
this was alse the high macrophytes
and TDS an Maiburs site.

The highest transparency was
recorded al Yamuna Nagar (39 cm)
because of its pristine environment
and low turbidity and higher water
T, The pH of afl the siles was more
than 8 ic., in the alkaline range
maagme from E401 o 847 with
maximum al Shankar ghat.

—
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Flankion grmnpe

Season wise average number of plankton in the Yamune River

The specific conductivily was
highestan Mathura (963 .8 psiom) and
lowest at Barkot ¢ 1L07 psfom) that
ghowed the prasting environmental
condition of Barkot and  higher
domestic and agrnicultural  waste
disposal at Mathura, Bicarbonates
ion was also highest recorded at
Mathura (261 ppm)

The average value of Gross Primary
Productivity (GPF) was higher in the
middle stretch of the river It vas
highest at Panchnada (106.95
mpC /M hr) and lowest at Yamuna
Nagar (7500 mgCM/he), while
average value of Met Primary
Productivity {NPP) was also higher at
piachnada and the lowest was at
Hamirpur.

Physieo-chemical paraometers of
sedliment

Sand percentage at all sampling sites
wag more than 75% along the niver
Yamuna. The silt concentration was
ohserved 88 highest st Panchnada
(20.17%) followed by Chilla ghat
(1883 %) due t0 merging of the
runo IT from all other ravers that merce
at these siles.

The free calcium carbonates were
reporied highest at Panchnada (1533
o) while lowest at Dika ghat (4.5%)
sampling site, The available average
nitrogen was also highest at
Panchnada site whereas the lowest
was at Hamirpur. The available
average phosphorous was reporied
highest at Mathurs whereas the

lowest was al the Yamuna nagar and
Muhewa ght,

Plankton and Periphyton

A tptal of 61 plankion species
bBelonging to six phyla namely
Bacillariophyta, Charophyta,
Chlorophyta, Cvanchacteria,
Euglenozoa and Cryptophyta were
identificd in three scasons (winter,
surmmer and monscon) in 2022 from
river Yamuna at 10 sampling places.
The highest species nchness (52 no_)
was recorded in the summer season
[ollowed by winter (46 sp.) and
monsocn season (30 sp.).
respectively. The lowest species
richness was recorded in the
monseon  seazon possibly due 1o
precipitation and dilotion of water.
Bacilanophyia was the dominant
phyla in the monsoon season only
while Chlorophyta was dominant in
the other two seasons, The lowest
specics michness was recorded in
Yamuna Maguar during the winter
season, Mathora during the summer
season and Barkot during the
monsoon scason. The highest specics
were recorded an Shankarghat durmg
the winter and summer seasons and
Muthura during the monsoon season,
respectively.

The ringe of density {(noJ/1) was
recorded from 2E.R00 1o 708,000
dunng the sampling perod of 2022,
The lowest densily was recorded
during the winter season (73,000
ml) and summer season {84,000
1) in Yamuna Nagar while Chilla

g

Riverine & Estuarine Fiaheriss %

ghat (28,800 noJ1) in the monsoon
season, respectively. The highest
dengity was recorded in Panchnada
(6,330,000 nol) dunng the winter
season, Shankarghat (708,000 no /1)
during the summer season and
Mathura (28,0000 no/l) during the
monsoon season, respectively. The
lowest density was recorded during
the monsoon season while the highest
density  was . recorded  douring  the
SUMIMET seas0n.

Diversity Indices of Plankiton

Shannon’s diversity index of
plankton ranged from 0,796 to 2.668
(Mathura) recorded durning the
sampling period of 2022, Shannon's
diversity index runged from 1.335
(Mabura) to 2,283 {Chillaghat}
during the winter season, 0.796
(Mathura) o 2252 (Chillaghat}
during the summer season and 1,655
(Mahewaghat) o 2668 (Mathurs}
during monsom season, respectively,
The lowest Shannon's diversity index
was recorded at Mathura during the
winter and summer seasons and al
Mahcwaghat dunng the monsoon
season. The highest Shannon's
diversity index was recorded at
Challaghnt during the wmter and
summer sessons, and al Mathura
during the monsoon sc¢ason,
respactively.

The Simpson's diversity index ranged
from 04105 (Mathura) tw 09215
(Panchoada) during  the  sampling
period. Seasonal wvariation of
Simpson's index was 0.5ES
(Mathura) o 0LES3 (Chillaghat)
during the winter season, 04105
(Mathura) t© 0.8517 (Chillaghat)
during the summer season and 0,77 73
(Mahevaghat) to 0.9213 (Panchnida)
during monsoon season. Tha highest
valug of both diversity indices was
recorded at Chillaghat and the lowest
value was recorded at Mathura during
the winter and sununer seasons,
A total of 71 penphyton species
belonging to nine phyla namely
Bacillariphyta, Charophyta,
Chlorophyta, Cyanobacteria,
Cryptophyta, Miozoa, Ciliophor
and Rotifera were identified during
the samphng period of 2022 from
702k
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Periphyton groups
Senson wiss averoge number of periphycton o the Yamuno Biver

river Yomune. The highest species
richmess was recorded in the
monsoon season {55 sp.) followed by
winter (4% sp.} and summer season
(29 sp.), respectively. The lowest
spevies richness was recorded during
the summer seazon while the highest
species richness was recorded during
the monaoon season. Based onspatial
vartation, the species nichness ranged
from %{Cillaghat) to 26 {Panchnada).
The specics rchness ranged from 14
(Barkot) to 22 | Shankarghat) during
the winter season, 12 (Mahevaghat)
to 21 { Panchnada) during the summer
gepson and 9 (Challaghat) o 26
(Panchnuda) duning the monsoon
seis0n, respectively.

The density (noJcm’) ranged from
23600 (Mahewaghat) to 778,600
(Barkotl) during the sampling period.
The density ranged from 61,000
[ Mahewagzhat) o 2,537,400 (Barkod)
during the winter 36,200 [Delhi) to
778600 (Barkot) during summer
season amd 23,600 | Mahewaghat) to
102,800 {Hamirpur} during  the
ITIONSOC S CaS0N.

I3l 5

bl

Diversity indices of Periphyton

The Shannon's diversity index for
periphyion in river Yamuna ranged
from 099 (Shankarghat) o 286
{Mathura) during the sampling
period, The Shannon diversity ranged
from 2,379 (Barot) 1o 286 (Muthura)
during the winter season, (199
{Shankarghat) te 2.576 (Barkot)
during the summer season and 1,489
{Barkot) to 2.653 (Delhi) dunng
monsoon season, respectively, The
lowest Shannom diversity index was
recorded ot Barkot during the winter
and monsoon  sedsoms while at
Shakarghat during the summer
season. The highest Shanon diversity
index was recorded at Mathura
during the winter season, at Barkot
during the summer season and at
Delly during the monsoon scason,
respectively.

The Simpson's diversity index ranged
from 0.3735 {Shakarghat) to (L9375
{Mathura) during the sampling
period, The Simpson diversity ranged
from 0.8905 [Barkot) 1o 0.9375
{Mathura) during the winter season,
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130 -i

i o

i JI

Fill Jl

a0 =

Hi J

a m il

& K F
-'.ﬁ

[

"qmﬂlr-‘ﬁl AMNNUAL REPORT 2023
GE

0.3735 (Shankarghat) to 09089
{Boarkot) and 006303 (Barkot) o
08115 (Delhiy during monsoon
seasons, respectively. The lowest
Bimpson diversity index was
recorded at Barkot during the winter
amd monsoon seasons and i
Skankarghat during the summer
season. The highest Simpson's
diversity index was recorded a1
Mathura during the winter scason, at
Barkot during the summer season and
at Delhi during the monsoon scason,
respectively.

Chlorophyll-a

The chlorophyll-a {mg/m jranged
froam 1068 10 98.23 during winter,
I.THs o 116 duning summer gnd
o 1281 during monsoon season,
respectively, The lowest chlorophyll-
i valie was recorded ai Barkot in all
seasons while the highest
chlorophyll-a value was recorded at
Shankarghat during the winter and
siwmmer seasons and Mathura dunng
the mansoon season, respeclively,

Driversity of Macrobenthos

A wotal of 16 species of macrobenthos
species {Mollusc 06, Bivalves 04 and
Insects-06) belonging to nine order
ond 13 Family were docunented
from the selected sites of niver
Yamuna coverning whole stretch of
river for the hirst ime,  The benthos
varted from S0-210 M/m’, &60-310
N/ and 10-110 N/im during winter,
summer and monsoon respectively,
The Chirpromons was observed at
a#lmost all sites downstream
mndicating  orgunic  pollution. The
only freshwater sinisiral gasiropods
e Physaacwate were found in
Wazirabad site which prefer polluted
water and mdicator of morganic
pollution. The msect component was
dominant in upstream of rver
Yamuna at Barkot site (Rhyvocophila
g, Agabus gpede) which favours
clear, cold and fast running water of
streams and Tound associated with
bottom sediments, In the downstream
Castropods . such as  Frilupafuding
bemgoaiensis and kivabves Corficwls
strigtellawere domingnt during
summer and menscon period

respectively.




Project Title: Assessment of
environmental varishilitv, nutrient
Muxes and biotle communiiy
Internctions of a few mangroves
stunds of Indian Sundarbans eco-
region

Project Code: REF/20-23/16
Darntion: Apeil 2020 - March 2023

Selentific Personnel: B, K. Das (PI,
wel 01.04.22), B Dam Roy (PL
upto 31.03.2022), Roshith C.M.
(Study leave 07.04.22.00,11.22), L.
Kumuar {upto 081222} T. M.
Chanuf{upto- 31.03.22), H.
Chowdhury (upto 31.3.2021) A. Saha
{w.c.f. DLO4.22), P L. Majhi (w.c.f
01.04.22), P. Gogo (w.e.[.01.04.22)

Surveys were conducted in pre-
monsoon {(May, 2021} and monsoon
{Sepiember, 2022) scason at
Jharkhali, Dhamakhali and
Patharpratima  stations of Indian
Sundarbans ecoregion on
environmental parameters,
mangroves and other biota, Basic
environmental parameters are given
below te understand the
characieristics and the potentials of
mangrove leaf liter m supplying
argenic cathon and nutnients to the
coastal waters, major mangrove
species (Avicemnia officinalis,

Avicennia alha, and Rhizophora
mecriicla) form differenmt mangrove
cepsvstem  (Jharkhali, Dhamakhali
and Patharpratima) of Indian
Sundarbans { Ceriops fapal only from

Patharpratima), West Bengal, [ndia,

were examined in controlled
environmental conditions. This was
o determine the possible species-
specific and habitat based differences
during the decomposition of
mangrove leaf litter through 120 day
laboratory  leaching process. Leaf
mass decreased in all four species.
Dy miass boss at the end of incubation
study was &61.1-68.4% of nital dry
mass m 4. albae, 6005-66.1% in 4.
officinalix, 46.5-54.9% in R.
mpecromaty and 39% for O fagal,
Habital water quality has role on
decomposition of mangrove leal
hitter. as Dhamakhali water showed
slightly higher decompositions
which may be due to low water
salimity.

Incubpted water analvsis indicates
the significant increase of electrical
conductivity (EC) in the leachate
which may be dec o the rapid
leaching of water soluble iforganic
and organic substances. Whereas, pH
of the leached water was shghtly
lower . The decomposition rates for
Avicersia sp. were much higher than
those of the other two species. The

b I i emi
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amounts of hicavailable nutrents
dissolved in the water were also
measured. Although minimal
increpse in Nitfate-M confent was
observed in wakter phase, for the
dissolved Phosphate-P, all Litter typez
showed inereased concentration.,
This i= because M 15 largely stored in
e non-soluble organic form notably
protems in leaves while P ois i the
form of Phosphate-F. Inter-specific
vartations were observed for
lzachable fractions of nutrients gnd
they appeared o be in proporional
relxtion with %6 of mass loss,

A total of sixty-six species of
phytoplankton were recorded from
ihe stisdied stafions with the higher
density at Partharpratima
(44492 046 wl) Species rchness
exhibited higher (44 species overall
dominated by diatoms) in
Patharpratima especially i the
mangrove stands of A, maring, While
comparing the plankion population
Jharkhali and Dhamakhali, revealed
that a total of 34 species were
recorded, The samples collecied from
the mangrove stands of Avicenia
micrrina/Aegicerops sp., and Cerfops
fagal, revealed that all were
dominated by Bacillariophyeeae.
However, the Cyanophyceac
community also contributed
significantly from Cerfops  rageal

M {mgla
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A i ¥

Vanntion in waler quahity porameters e selected stations of Indion Sundarbans;
JTHE :Jhnckhsali, DHE: THampkhali, PF: Patharpratim
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mangrove stands. Overall, the
gquantfitative abundance of
phytoplankton ranged between
(3,746 to 12244 wl). The major
percentage contributors aof
wooplankton were Copepoda {42%),
copepod  mauplii (27%),  rotifera
(13%), clodocern (10%), mysids
{™0) Small-bodied copepods viz.
Clithona sp. ond Bestioling similis
ranked their maximum abundance of
the total Copepoda popilation,
Altogether, holoplankiers
coninbuted maximally to the mnge

L 11]
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between 42-65%, and meroplankters
35-58% of the fotal zooplankton
population.

The relationship between the
gastropods (Liffararia melanosioma,
L. scabra, Nevita articulaia) and the
sele¢ted mangrove species (A,
maring, A alba, C. lagal and
Aegiceras cormiculaium) was
mvestigated of Patharpratima and
Frazergan] station. The attachment/
association of the specics L.
melanostoma with mangrove species

LL=REES 155 19%

250199

LR

Lonpih- it [ -silamesiiowia}

IMstribiation of L. mefanogfems

A maring{9 - 65 nos,tree) was found
to be maximum at both the sites and
their attachment was recorded af a
maximum climbing height of 1.67 .
However, a lower abundance (2 — 8
nos) trec) of Mevita articilate was
observed at a height of <1.0 m,
regardless of the species-specific
association of mangrove species, The
highest L. melanosioma distnbution
(frequency) was for the length group
1 50— 152 mm followed by 20K — 249
mm, while ¥ arficulaie was for the
length proup 249 — 300 mm. The
species-specific  mieractions of L
mefanostoma with the mangrove
species 4. maring’ 4. alba can be
correlated to living on a dry substrate
surface (climbing on the leaf, tree
trunk} above the high tide line.
Owverall, mangrove associated
macrobenthic  abundance ranged
between 26 — 68 ind./m’ with
dominated by Piremella cingnlaie.

The seazonal assessmment of Juvemle
fish assemblage collected from the
mixed mangrove stands was also
performed, In total, 35 juvenile fish
species belonging to 22 families were
recorded with dominated by Order
Perciformes (15%). The specics

i
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melamatiomo attacted 1o leoves L melannytoma in tree ok

richnceas was  maximum 10 the
monsoon - scason (35 specios)
Followed by the pre=monsoon {22
juvenile fish species). Owverall,
maximum dominance was for
Oryzias  doncena accounted for
[53.22%% followed by dnedomo
wtomechaonnde (12,189 and
Mystuy grlio [3.58%), The length
range of O dancena, Amodoniosson

choacawda and Mixviuy pulio vaned
from B8G o 18,57 mm, 8. 70w [(,51]
cm. and 93 cm o 145 om,
respectively. The pattern of seasonal
juvenile fish abundance showed
subtle wvariation with a maxinum
contribution  from Plomilizo ol
(10%%) where the length mnge
recorded betwveen 1405 om and [ 8.598

cm i the monzoon scason, 16 pre-
momsoon, O chmcewa (27.5323%0)
made the highest contribution
followed by drnodonto
stamechociran (200 18%). Siaton
Patharpratima exhibitcd maximam
diversity (H= 3.46) as comparcd to
Jharkhali (H=2.413 and Dhamakhali
(H=1.61].
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Project Title: Understanding spotho-temipaoral variations of reservolr
ecmvitems and developing improved Tisheries managernent strateghes for

different sco-reglions: 8 new perspective

Project Code: RWF20-23/10

Duration: Apnl 2020 - March 2024

Principal Investigator: 1. K. Sarkar (upto [9.10.22), A, K. Das (since

20.10.22})

Sub-project 1 Understanding spatio-temporal vanations of lange reservoir
ecosystems {Hirukud, Panam & Idukki) and developing improved fisheries

management strategics

Sub-project 2: Development of ccosystem-bused fishenes management
strategics for medium reservorrs {Kodar, Upper Manair, Poondi, Serlui B) in

different eco-regions

Sub-project 3: Refinement of culture based fishenes for small reservoirs
(Crayatri, Beko, Upper Khagurin & Sunei) in different ecoregions

Sub-praject 4: Tropho-dynamic modeling of reservoirs for ecosystem-based

fisheries management

Sub-project 1:

Understanding spatio-temporal
varigtions of large reservoir
eepsvstems (Hirnkod, Papam £
ldukki) and developing improved
fisheries management strategics

Seientific Personnel; A, K. Das
{Sub-project Leader), €. Johnson
{upte 31.03.22), D. Sudheesan, T. T.
Paul, A. Meetei jupto 31.03.22),
Yaisakh G., 5. K. Koushlesh (we
0.0k, 22

Hirpkud reservoir, Sambalpur
district, Odishia

Hirnkud reservomr [21°30' & 21250
N, amd £3°30" & 847 05" E) with a
water spread arca of 71,963 ha (FRL)
and productive area 34076 ha is
being utilized Tor Fisheries
enhancement throuph cage culture.
The sampling was carried out at five
sampling points namely, Jarimuli
{Tamdei), Biregnbandh, Kurla,
Mahamadpur and Zeropoini
(Dhomakusum) inmonsoon seasen.

Limnology and ficheries

The transparency of reservedr waler
mepsured via Sechhi depth ranged

from 2 1.0-169.0 cm, pH ranged from
7.2 = B3 with an average of 79,
which s shghtly alkaline, The
average DO value was found 10 be
7.07 mgl, average total alkalinity
was 709 mgl, average specific
conductivity wag 20242 ps/em and
total dissolved solids (TDS) was 142
mg/l. The average nutrient contents
nitrate-N and total phosphorus were
found fo be 000 and 00418 mg/
respectively indicating moderate
productivity of (he reservoir The
gross primary productivity of
Hirakud reservoir was estimated ot

Barhs & e
i

Crieke

145.6 mgC/m'/hr while the ne
primary productivity was 83,2

meC/m fhr. Dominance of
Cymophyceae was observed in the
reservalr during post-monsoon
RAS0M.

The CPUE ranged from 1.5 — [94
kpidav/fisher for gill net fishing
while it was 100-150 kp/day for drag
nets. Hooks and lines were also
operated especially in the lotic zone
of the reservorr with vanable CPUE.
Catfishes contributed around 33% of
the fish catches while carps mcluding
IMC contributed to the tune of 35%
of the fizh catch of Hirnkud reservoir
during monsoon, A total of 68 fish
gpecies under 18 families and 2
orders were recorded from the
commercial catches i Hirakud
rescrvoir, Indigenons species include
carps, catfishes, freshwater ecls, e,
Oreochromiy  nlloticus, Clarlas
pariepinus, Pangasianedon
fvpaphihalmus, Hypophehal-
michtlve malitrix, Hypophithal-
u.u.:'&rk_m wobilly, Cyprimis carpio
and Prerypoplichrhys  disjunctives
were exolics recorded [rom reservoar,

Panam reservoir, Panchmahal

district, Gujarat
Serllewnt fearves of the reservole
Panam dam is constructed in the vear

1971 awver the Panam River
(Tributary of Mahi River) in the Mahi

Cams
Li%

Fish catch composition of Hirnkud reservoir
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Mlean CPUE {gillnety recorded from different zones aof Panam reservoir

Raver basin. The reservor is located
at the geographical coordinates
23053 N; 73.716 E in village Kel
Dezar, Taluka: Shahera; District:
Papchmahal in the state of Gujarat,
The reservor 15 spread over a
cotchment of 23 1446 kmi and 5ts area
at FRL is 8,980 ha.

Ecology and fisheries
The shoreline development index of

Panam reservoir is on higher side in
comparison to other major reservoirs
of country, which indicate a more
irregular shoreline. Water
temperature of the reservoir ranges
from 24-29°C during the pre-
monsoon scason and 28-31"C duning
the monsoon scason., High shoreline
index and low mean depth (<18 m)
could be considered as angmenting
features in reservoir  productivity.
About 25 fish species were
documented from different zones of
Panam rescrvoir during the study
perd, Speroia seanphala, Cirkifmes
mrhirala, Labes rohifa, Sysiowmiis
sarang and  Chrrhimus . reba wene
reported as the major catch from the
reservoir. Among SIFs cateh group
Cordea soborna, Qiteabran cotio,
Porambassis ranga and
Amblypharyagodor mafa were
recorded as dominant in the seine nets
operated at the I[ecustnine zone of
reservoir. The mean CPUE shows
spatial and seasonal difference in the
reservoir, with highest walue
recorded during the monsoon season,
The CPUE of the bag net fishery

i
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ranged from 10-50 kg/Gshenmen and
wis observed mamly dunng the pre-
monsoon.  The plankton community
mainly comprised of 24
phyvtoplankion genera under ning
classes while four genera were founsd
dominant among zooplankion
community. Bacillanophyceae was
identified as most diverse with six
genera followed by Cyanophyeeag
{Four generaland Dinephyceae (three
grepera ),

Idukki reservoir, Idukki district,
Kerala

Seilient feafures of ldukki reservdy

The Idukki reservoir (D.R3ON,
76.973°E) is siuwated in  Idukki
district, Kerala having a catchment
area of 64 km™ with a mean waler
depth of 32m and a momphoedaphic

index of 0.262. The indices based on
morphometric indicated the
suitability of meservair for fishery
enhancement using cage and pen
culture system.

Eeology and fisheries

The mean water depth in the reservoir
is high (32 m}), pH ranged from 6.9 -
E.I, whech 15 near neutral to slightly
alkaline. The average DO value wos
found to be ranging from 7.8-8.7
mg/l, average (otal alkalinity was
very low 0.6-1.1 mgsd, average
specific conductivity was 40.3-T1.E
usem and toal hardness (TDS) was
I6-36 mpe/l indicating low
productivity of the reservoir. The
gross productivity of Idukki reservoir
was estimated at 37.2mgC/m’/hr
which indicates scope for culiure-
based fishery enhancement
pra es. Further, the trophic
extimaies of 41.93 of [dukki reservair
indicates oligotrophic water body
further substantiating the reélevance
of fishery enhancement activities in
the reservor.

Atotal of |3 species, belonging 1o 13
genera were found in the plankton
groups. Average algal count recorded
was 300 nos./| from 6 (5ix) sampling
statioms across Idukks reservoir, Out
of the five algal groups, blue green
algee (48%) were dominant in terms
of abundance. During pre-monsoon
season, blue preen alese were found
to be the dominant growp {160 nos.1)

ey
it

Domiils
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Lirves akzae

1%

Relative abundance of plankton community in Tdukki reservoir
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Fish entch composition uy Tdukki reservoir

which constiiuted 57.14% of the total
plankton, Zooplankton was dominant
foihe tune of 33. 3% during monsoon,

Eighteen fish species belonging o 9
familics were recorded from the
reservodr. Indigenous fish species of
the reservoir include Ompok
bimacwlatus, 0. malabaricus,
Channg maralivs, Tor spp..
Maxtacemhelus ormaiux,

Heteropreustes fosxilis, Mysaus spp.,

Anahas restudineus, Barilius bakeri,
Carra mnliva,  Pelkia  punciaota,
Mesprnoemacheilny  friongnlaris,
Etraplus  maculotms ete.  Exotics
recorded  from the reservoir were
Cuprinus carpio, Clenopharyngodon
idelle and Oreochromis
rRoESsENTRIC Iy,

Catla eatfe contributed  maxinmm
(24.5%) to the total annual cateh from
Idukki reservoir, followed by
Chemeg morrlivg (17.2%), Ceprins
carpiao (14.9%), Labeo rohifa
(11.5%) and Ciremopharyngodon
idella (10.7). The maximum catch
was recorded during JTuly-September
msonths:

Gill nets were recorded as the most
popular  fishing gear among the
native fishers. Labeo caifa, Labea
rishita, Cyprinns  cavpio,  Channa
mrnlius, Crenopharyngodon idello
are the major fish species caught in
gill neta. Hook and line are
pccasionally used by the fishers.

Among crafts three tvpes of fishing
crafts are wsed by the fishermen -
bamboo raft, canoe, and plank-built
boat. Bamboo mit is 15 feet long and
manned by @ single persen. Canoe of
gize 18 ft x 1.5 ft is operated by |
person and that of 18 ftx 2 0 siee s
operated by 2-3 persons. Plank built
boat used for fishing has asizeof 21 ft
% 2.5 11

Sub-project 2:

Development of ecosystem buased
fisheries management sirafegies
for medinm  reservoirs (Kodar,
Uipper Manair, Poondi & Serlui B)

in different ¢co-regions

Scientific Personnel; M, A, Hassan
(Sub-Project Leader upto 31.03.22),
Sajima A. M. (Sub-Project Leader
weef. 01,04.22), M. Karthikeyan, P.
Panikkar, D. Dehnath, 5.C.8. Das,
Ramya V. L, 5. K. Koushlesh, A
Saha, Jesna PR (we £, 00004, 22)

Three medium reservoirs, viz, Kodar
reservoir of Chhattisgarh, Poondi of
Tamil MNadu and Serlui-B of
Mizoram, were studied with an
objective o develop eco-region-
specific fisheries management
strotegies,

Primary productivity and Trophic
status

Gross primiry productivity (GPP) of

Poondi reservoir was 140,62

mgC/m'/hr and the net primary
productivity (MPP) was 37.5
meCimhr. Total fish catch of the
reservoir was 139,48 kg'ha‘yr and the
fish production gap was estimated as
4338 kgha'vr during 2021-22. The
CPP calculated for Serlui-B was 45
meC/mhr., The production potential
iof the reservorr was estimuted to be
118.26 kg/ha'yr. The average GPP &
NPP of Kodar reservoir was found to
bhe ranging from 93.75 w 13625
meC/m' and 41.66 1o 83.33
mgC/m 'hr respectively. Based on
Trophic state index (T51) Poondi
reservoir is can be categorized as

! oligotrophic whercas Kodar reservoir

varied from Oligoirophic 1o
rmesatrophic state.

Plankton and Macrophytes
diversity

The phytoplankton  community  of
Poondi reservoir was dominated by
Oscillatoria and Merismopedia
genera and the zooplankiton was
dominsted by the rotiter, Brachfoms
spp. A total of 38 phytoplankion and
11 zooplankion geners were récorded
from this reservoir. Macrophytes
were present at all the zones of the
reservoir, with dominance in riverine
zone. A fodal of 12 species of
macrophyies were identified from
Poondi reservonr.

Chlorophyceae (42-44%) dominated
the plankion community in Serlui-B
resefvolr followed by
Bacillariophyceae (20-24%),
Cyanophyceae (16-19%),
Euglenophyceae (9-13%) and
Zygnematophyeeae (6-8%). Total
plankton  population  ranged  from
T57-1500 units per litee, Commonly
observed plankton genern were
Chilarella, Microcystis, Amkisiro
dexmuy, Naviewla, Diaromu,
Scenedesnmis, Euglena, Melosira,
Nitzschia, Cvmbella, Cvelotella and

Cr ez o,

Major genera belongmg to emergent
macrophyies were Allermanthers,
Ceolocisia, Cyperis, Commeling,
Tpomiea, Polygomum and  Scirpus,

31
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Eooted floating macrophytes
belonged o Ludwigia, Neptumio and
Nymphoides genern, Free floating
macrophyies were Fichhornia
crossipes and Pistla sfraliotes. The
only submerged macrophyie
recorded was Hydrilla verticillona.

In Kodar reservoir, mfestation of
mquatic plants in the reservoir was
phserved forming a thick bed in the
shallow arcas cansing a problem
during fishing and navigation of
boats, Around 10-15% of the
reservoir was covered by agquatic
plants, The common aguatic plants
were Hydrilla verficillara,
Fallisneria sp.. Cermtopiilliom sp..
Potamegeton crispus, Potamegeton
ap., Ipomea carnea ote, The plankton
community of Kodar reservoir
indicated that blue-green algae
[Micracystis sp.) was the most
dominant among the phytoplankion
and Diaphanosoma sp. was the most
dominant among the zooplankton.

Fish Diversity

Poonds reservoir has been reported to
have 47 species from | 7 families and
T orders. Species richness and
diversity were high i the pre-
monsoeh seazon, with values of 46
and 3.01 (Shannon index]),
respectively, and low in the summer,
with values of 29 and 1.351 (Shannon
index). In the spatial scale, species
richness was more in fivering »one
compared to fironsitional and
lacustnne zone and the values were
47, 42 and 40 respectively. Exotic
fishes like Cyrprinus carpio,
Cienophryngodon [della,
Oreachromis atloticws, O
mossambicay, Clariay  gariepinus,
Pangasianodon  hypophihaimux,
Prervgaplichthvs pevdaliy existinthe
FESETVONT,

A tofal of 46 species belonging fo 18
farmihes and & orders were recorded
frivm Serluni-B reservoin. Five exofic
fish species wviz., (reochromis
nilolicus, Cyprinus carpia,
Hypophthalmichthyvs molitric,
Pangasianodon hypophthalmus and

i
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Crtenopharyngoden idella were also
recorded. Among all the species, one
species (i, Clariay magur) was
listed under Endangered and four
species (i.e, Wallage affu, Opok
Bimacnloinz, Owpok poabdda, Chitala
chitala) were found fo be MNear
Threatened. Dominant fish species
by weight caoght from the reservoir
were Lobeo catle (T0-86 cm range,;
6.00-11.06 kg range), Cirekinus
mrigala (37-68 cm: 2.10-3.00 kg,
Labea rohita (25.5-60 cm; 0.17-1.50
kg, Novopreris motoprerus (22-274
em; 0009-0.23 kg) and Chansa
araryliey (2552 cm; (0 18-3.50 kg).
However, dominant fish species by
number were Racbova dawiconins,
Osterobrama cotio, N, notoplerus,
Chande nama and Xenenrodon
camcila,

42 species under |5 familics and &
orders were recorded from Kodpr
reservoir, out of which, four species
wene exotic, viz. O carpie, O ldelio,
L nobilis and O, wifoficns, The major
landing species were Sperada oon 5
seenghala, Labeo gomiws,
stenbrama vigorsil, Wallago ati,
L. colbagu, Chvhinus mrigala, L
rakita, Notopterus noloplerus,
Siwtomes varamd and Oveochromis
MElaticts.

Practice of CBF and impact of fish
seed stocking

In the three studied reservoirs,
culture-based [sheries (CBF})
management was in place. The state
fishery department annually stocks
the Poondi reservoir with major carps
and common carp seeds from July to

FI000
Ll L v, 1219 99 "
R = 02624
165000
[ ]
3 110000 n
= |
55000 <
!
ad
o 175000 350000 250 TOO000
Stecking {mos'yr]
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A view of cage culture setap in Serloi-B resgrvoin Kolasib, Mizoram

Simpling sl Poondi reservarr, Tamil Madu

September. Currently, 809 licences

are provided for o monthly charge of

T 100, The reservoir was siocked
primarily with Leben ool L refifia,
Cirrfrines  mvipala, and  Cyprivas
vaupie, LUsing regression analysis, the
reletionship between stocking
density and yield was detcrmined

be y=0.1763x + 43.85 (R'= 0.39463).
The Pearsen corrclation study
revealed a substantial positive
relationzhip between stocking
density and fish vield (¢ = 0.60),
Serlwi-B  reservoir 1= under the
Department of Fisheries, Govi. of
Mizoram, Reportedly, during 200%-

=

— = S 'l— - = i - :: -
—— Tensrvor gnd Willand Hl“'______-_____—--'..H" =

1, the Deparmment stocked 30 lakh
fingerlings of Indian major carps &nd
exotic carps in the reservoir. The
reservolr 15 leased out (o individuals
and  groups for fAshing on annoal
lease svsiem. The amnual lease
amount was ¥ 1.2 lakh during 2021-
22, The lessee enpages pbout 20
number of fishens groups who catch
fish by il net (7 and 19 cm mesh
sized and hook and lines. Fishes
caught are gathered by fish vendors
fusually from Silchar, Aszsam),
wieiirthed at the dam site in front of the
lessee, packed inoice in thermocoal
boxes and transporied to Silchar in
the evening.

The Eodatr teservorr 15 umider Lhe
management of Chattishgarh Matsya
Mahasangh Maryvadit (0G Co-
operative Fisheries Federation Lid,)
which periodically carries oul
stocking of [ndian Major Carp
ozerlings 0 enhance the [ish
production and productivity of the
reseTvoin Al present, the fishing right
of the reservoir is given o a leased 1o
Jai Patsi Mats primary (izheries
cooperalive society Lid, for 10 years,

Ecosystem based fisheries
management of medivm reservairs

The (isk catlch analysis aml studies on
impact of stocking pointed towards
inadequate stocking ol reservoins.
Henge, there is need of strengthening
of CEF management of mediim
reservoirs with proper stocking of
IMC lingerhings in ideal stocking
densily as per the carrying capacity of
reservoir,. Macrophyte management
was an inportant issue in Poomdi and
Serlui-B  reservoirs as i1 affects
lshing operations and fecus o be
given 0 reduce their enty o
reservidr area from the river o
channels.

The suudy recommended te increase
the lease period In Serlui B reservoir
which will indirectly reduce fishing
pressurc in the reservaoir; to prevent
prevalent destructive fishing methods
such as dynaimile and elecirie Gshing:
repair and  utilization of cages

i,
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Samplimg work in Koedar Reservoir, Chhattisgarh

mstalled during 20013-15 under
MMPS schemme;, provide training to
departmental officers and fishers of
Mizoram on reservair fisheries
management m gtn:nil and cape
culture techoology i particular and
1o control the disposal of domestic
waste generated from mnearby
settlements strictly,

For Poondi, it is recommended to
practice target fishery of murrels at
nivering site of the reservodr, since
this zome s domimeted by muomrels.
The stocking of IMCs o be
strengthened in both Poondi and
Kodar, to reduce the dominance of
exotic specics especially Mile tilapia.
Advanced fingerling stocking (~120
mim in siee] 15 essential, which meay
ensure better survival and susiainable
yield. In Kodar reservoir, the
stocking of grass carp in higher
numbeni than major carps i not
recommended as  the macrophyie
cover in the reservoir 18 insulficient o
enhance the fishery. Further ensuring
the sustained fishing effort via
engaging native fishers is essential in
order o achieve the potential yield
froam the neservoir.

it
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Sub-project 3;

Refinement of culture-based
fisheries for small reservoirs
(Crayatri, Beko, Upper Khaguria,
& Sunei) in differént ecoregions

Sclentifle Personnel
Lisnthuemleaia (Sub-Project
Leader), A. Saha (upto 31.03.22),
Sibina Mol (leave since 2K.11.22),
Sajina A, M., 5. Kumari, H. 5. Swain
(upto 31.08.22), H. Chowdhury,
Mishal P, P. Pankkar, Jesna P K,
(woel. 01.04.22), P. I. Majhi (we.f.
(h.04.22)

Seasonal sampling was carried out in
B reservoirs covenng 5 reservoirs
(Beko, Patlod, Loharsol, Murguma,
Futiyari} in West Bengal, 2 reservoirs
(Bungi, Kalo) in Okdisha and |
reservont (Crayatr) o Kamataks to
nssess the ecology and fishernes,

Fisheries status

In Gayatri reservoir 32 fish species
were observed during the sampling
peniod. Among the mdigenous fishes
Notopterus notopterus, Salmapharia

belacki and Ompok bimaculatis
were commonly ohserved in Gayatr
reservolr, Oreochronls nifoticuns wWas
the most abundant exofic fish in the
reservoir. Some predatory fish fike
Charng  steiala, Channa  maridies
and Wallege aru were available in
the reservoir, As per the rarcfaction
curve of the fish abundance data of
Gayalri reservoir the fish species
richness and diversiy were higher in

monsoon scason.  The average
fish vield for the last |5 years (2(08-
2022 was 122 kg'ha'vr. The
estimated fish yield potential
caleulated wsing MEI was TIB
kg/halvr, which indicated a
significant  difference between the
actual fish yield and the estimated
fish vield potential.

Ealo reservoir of Odisha  harbor
diverse small indigenous fishes
among which Safmophasia plulo,
Chandg nama and
Ambfvpriiyngodon miele were the
most conumonly available species
Gill net was the main fishing Eear
operated in Kalo reservoir for
catching small indigenous fish as
well as the large fish, The estimated
fish yield potential in Kalo reservoir
wis around 365 kpha‘yr which
indicated & hoge gap between the
actual fish yield and the estimated
yield potential providing a good
scope for further enhancement of fish
prodhuction i the  reservoir. The
stocked fizsh (IMC)} contrnbuied
around W% of the fish production
which clearly indicated that culture-
based fisheries (CBF} have a
profound impact on the fish
production. Apart from the stocked
fish many indigenons hshes are
available in the reservoir. The most
common small indigenons Nsh were
Safmophavte  phade and  Chonelo
mama. Among the mmor camps
Syvsramus sarana coniributed
significantly. The peak fishing was
mainly in the month of May, June and
July,

The fish species richness i the
selected reservoirs of Porulia, West
Bengal was ranged from 21 in
Futiyari reservoir to 27 in Beko and

—
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Loharsol reservoir. The fishery of the
selected reservoirs of Purualia was not
managed scientifically, no proper
stocking was done in the reservoir
and the fish catch was depending on
the matural fish of the reservoir
Ample scope are available to hamess

the natural productivity of the small
reservoirs of Purulia throogh
scientific interventions.
Environmental parameters

Seasonal sampling in the studied

wetlands indicated that the water of
the reservoirs wis neutral o shightly
plkaline with the pH manged from
7.33 in Loharsol reservoir to 8.44 in
Sunci reservoir, All the reservoirs
were well oxveenated o support
pood Tisheries with the dissolved
oxveen (DO value ranged from 5.7
mg/l in Futiyan reservoir to 8.8 mg/|
m Kalo reservoir. Alkalinity was
comparatively lower in the Sunei and
Kaloreservoir of Odisha but higherin
Gayain reservoir with 107 mg/l.
Specific conductivity which is one of
the most commaonly used parameters
for productivity estimation was
higher im Cavatri reservoir (463
psfem) bl was lower in Suns and
Kalo reservoir. Nutrients ke nitrate-
N and phosphate-P* value indicated
that most of the reservioirs were
enriched with nutrients for enhancing
plankion density which is the mamn
naturil food for most of the
commercial fsh.

This study examined the distributions
of phosphorus fractions in the
sediment of macrophyte-dominated
mesotrophic  Gayathri reservoir,
Kamataka, India. Sampling was
carned oul during monsoon, post-
monsodn and pre-monsoon season
from non-infesied, moderately
infested and moderate to heavily
macrophyte infested sites.
Exchangeable-P did not differ among
sites, Iron bound (Fe-P) was less
affected by the macrophvie, may be
due to the formation of Fe plagues in
the root zone of macrophytes. It was
observed that macrophyte
communities along with dissolved
DAYEen concentration in bottom
water can effectively control the
sediment P fractions in the reservoir,

Plankton diversity and abundance

I eotal, 98 apecies of phyvtoplankton
were recorded (41 species belonging
to 82 genera in Kalo reservorr; B3
species belonging to 74 genera in
Sunei reservoir) from the two
reservoirs of Odisha. Four algal
groups, viz, Chlerophycewe,
Cyanophyceae, Bacillanophycens
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Zooplankton abundance in § selected rservoirs of Punlin

and Trebouxiophyceae dominated
the total phytoplankton population in
hoth the reservair, contributmg-87%
of todal phytoplankion, In Kalo
reserviorr, the mean phytoplankion
density was maximum duning pre-
monsoon (3,51 = 1 cells1) followed
by post-monsoon (2.46% 10 cells).
However, Sunel reservoir, the mean
abundance was at the maximum
during post-monsoon (245 = 10
cell=1) follevwed by monsoon { 1L.B6 =
10 cells1). The Chlorophyta was
ranked first in terms of specics
richness and numerical abundance in
baoth the reservoir.  Concurrently
altogether 28 rooplankton taxa were
recorded throughout the study period
with the predominance of Rotifera. A
total of 10 species amd 6 genera of
Rotifera, 2 orders of Copepoda, 4
genery of Cladocera, 5 senern of
Protozon  and Crustascean  Nauplsi
were demtifised from  the studied
reservoirs, Rofifers was the maost
irportant fraction among four major
zooplankton groups 0 lerms of
species richness and numerical
ghundaree i both the reservoir. The

i
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mecan scasonal zooplankton
abundance was at the maximum
during pre-monsoon 1022.75 =
T, T ind ] and mamimim i the post
monsoon season B302S 4 5343
ind’] i Ealo reservoir. However, in
the Sunci reservoir, the menn
abundance was maximum in post-
monseon 984,635 12110 ind1 and
minimmn ino e mOonseon  Season
(35254 11236 0nd/1.

A total of 31 phytoplankton
genera/apecies belonging to
Bacillariophyceae, Chlorophyceae,
Cyanophveene, Euglenophycene and
Dinophyceae were recorded from the
five reservoirs of Purulia. Highest
density of phytoplankion was
recorded in Loharsol with the
abundance of 16920 cells] followed
by Futiyari 11065 cells/l and
Muruguma 10560 cells’l during dry
season, Mozt dominant
phytoplankton recorded during
monsoon was Wesrella sp. in
Futiyvaria and Microvvsny in other
reservoirs. fooplankion awbundance
was at the lighest in Loharsol

Phytoplinkion abundance m 5 selecied reservoirs of Panilia

reservoir duning dry scason and in
Murguma during wet scazom, Most
dominant zooplankton species was
Keratella coclfearis and Brochionus
SFalooatus,

Sub-Project 4:
Traphodynamic modelling of
inland open water bodies for
ccosystem based lisheries
munaemeni

Scientific Personnel: Preetha
Panikkar, Feroz Khan, Sibina Mol
S.(Leave since 28.11.22), 5 K.
Koushlesh

Modelling tools for ecosystemns can
help analyze and sdentify polential
appropriaie options g0 that
sustainoble fisheries and the
protection of healthy agquatic
coosystems coexist, Given the fact
that changes associated with fishing
petivities in Karapuzha, the reservorr
ecosvatein showed a slight rise in the
mican trophic tevel of the catch during
the decade 2010 - 2020. The basic
input parameters of Karapuzha that

—
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had dats-based on uncertainty,
confidence intervals were assigned (o
reflect the plausible range of
parkmeter estimates. Thirty thousand
mass-balanced model runs were
produced for cach scenanio using the
EcoSampler plugin and 95%
confidence intervals. After
addressing the uncertainty,
simulation w the next wo decades
with ecosim revealed that the mean
trophic level has shown similar
pattern and continued the trend
although there was no skeep rise.
Large piscivore and mvasive catfish
such as Clariay gariepinus  was
among the main species caught at the
beginning of the time senes and was
replaced by two other  mdegenous
piscivores such as Choanng mormidin
and Chanma punctams that also
oocumed  high wophie  levels.,
resulting in mo much change in the
mean trophic level of catch.
Furthermore, from 200100 onward,
there were ng expressive alterations
in the composition of the main
species caught n the Kampuzha
Reservoir that could explain the
stable mean trophic level of the carch,
The decline of mean trophic kevel of
the catch higher than .15, indicates
ecologically significant fishing down
the food web process, which was not
obgarved in the Karpuzha Reservoir,

The L index depicts the theoretical
loss in secondary production due 1o
fishing or climate, Though this
indicator did not change considerably
throughout the vears, it signals that
there 15 considerable risk in terms of
ecosyatem effects due to overfishing
(between 25 and 50%).The L-index
trend shiows that the scengrio in futare
shows ccosystern 15 not W bhe
sustainably fished over the vears,

With regurd 1o the slight increase in
biomass diversity (Kempton's index),
such increase probably  happencd
because of 8 decrease im some
domingnt species, which moreased
biomass evenness. The Kempton
index () 15 a measure of biomass
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diversity that describes the slope ol'a
cumulative group abumdance curve.

The € index measures the effects of biomass  diversily in ecosystem
martality, from fishing or climate, on  simulation models.
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Biomass rends for commercially important stocks in the Karnpuzha EwE model, Solid lines indicote model predictions and dots
represent ehserved date, Predictions ane sirmounded by 95% confidence mtervals calculated using 8 Monte Cazlo
gencrating 30,000 models within the mnge of plassible input estimnies, Modg! predictions were penerated using feld duta
collecied. The shaded arcn indicotes 95% confidence intervals based on Monse Carlo simulations varying Ecopaih basic input
parnmeters { Biomass, Production/Bilomazs and, ConsumptionBiomass )
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Project Tile: Eeo-orientntion approach for Nsheries enhancement of
Nosdplain wetlands in diverse ecoregions of Indin

Project Code: RWF20-23/11
Duration: April 2020 - March 2024

Principal Invéstigator: A K, Das

Sub-project 1: Eco-crientation approach for fisheries enhancement of

flocdplain wetlands in NE States of lndia

Sub-project 2: Eco-onentation spproach for fishenes enhancement of

floedpliin wetlinds in West Bengal

Sub-project 3: Eco-orentation approach for fishenes enhancement of

Noodplain wetlands in Bihar

Sub-project 4: Eco-orientation -approach for fisheries enhancement in

Nocdplain wetlands in UP/MP

Sub-project 1:

Eco-orientation approach Tor
fisheries enhancement of
flond plain wetlands in NE Stutes of
Indin

Scientific Persunnel: [y, Debonth
{Sub-project Leader), S, Borah, S,
Yengkokpam, 5, C. 5. Dag, P Das, A,
K. Yadav, B. K. Bhattacharjya, N.
Sharmafwe L0 2021)

Baseline information, Ffsheries
ecology, macrophyies, primary
productivity, fish production
potential, major issues, management
guidelines and fishers' socio-
cconomics were documented from
four floodplam wetlands (beels) of
Assam dunng the past couple of
years. Dandua{50 ha) and
Lakhanabandha {16 ha) beels were
cloged’ and 46-Momkolong (&0 ha)

and Rupahi(75 ha} beels were
‘seasonally open' beels. Dandua beel
of Mongaon and Lakhanabandha
beel of Nagaon disinict lost their
riverine comnectivity and hence they
are categonzed as closed besls, On
the other hand, do-Morakolong beel
of Morigaon and Rupahi beel of
Magaon are flooded during the
monsoon  season and hence  are
seasonally open beels,

The air femperaiure vared from
22.73 1o 35.50 °C, whereas the water
temperature vared from 2027 to
34,60 °C, pH of the heels was nearly
neutral except o Lakhanabandha
beel, in which it vaned substantially
hetween seasons (347 to §.24). The
range of other parameters
considering all the beels was:
dissolved oxvgen 5.09-835% mgl,
electrical conductivity 11.33-138.67

pSiem, total dissolved solids 6.67-
102,67 me/, total alkalinity 26.67-
136 67 mg/l, Secchi disc
transparency 0.33-1.52 m and water
depth 1,37-6.81 m,

The phytoplankton diversity analysis
indicated that Bacillariophyceae
dominated in all the beels and ir=
contribution was higher in seasonally
open beels  (46-Mormakolong and
Fupahi beels) compared 1o the closed
ones (Dandua and Lakhanabandba
beels). On the contrary,
Cyanophyceae contributed more in
closed beecls compared to the
seasonally open beels. Average
number of plankton per litre of watcr
was also higher in closed beels
compared to the seasonally open
beels apparently becausse of maore
sfable condition in closed beegls
Eichhornio crassipes was the
dominant floating macrophyte
covering 3-1 074 of the surface in the
beels, The bottom of Dandus beel
wis completely covered with
Fallisneria, Cerarophyllium and
Hygrillo species az alzo Rupahi beel.

The maxunum number of fish
species, number of orders and
number of families were: Dandua
beel - 51,49, 21; 46-Morakolong beel
— 435, 8, 16; Rupahi beel - 55, 12, 20
and Lakhanabandha beel - S0, 10, 18,
Average pross primary productivity
(GPP) and fish production potential
were estimated i the four beels over
three seasons, This GPP was
calculated purcly based on plankton
using dark and hght bottle method.
Considering 1% of this GPP, fish
production potential was estimated,

Tahle. Primary prisductiviiy {based on phyloplankion ) and fish production potential of four Aoodplom wet linds (beelskof Mogaon

and Momgaon, Assam { Meant 500

Parameters Dadun beel 46-Morakolong beel
Laross primary productivity
(meChn o) 150 242 100 10334120
Present fish production (2020 -21)
1047 452

(kg/hay)
Fish production potential

3], 76209 269.264309
Ueghay)

.

, Lukhimnbanilhi
Rgsshi bl beel
211334804 F17.29418.1

05 534
6479122741 . 24476
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Tablg. Major ssues faced and prevalent managemient interventions practiced in four Aoodplain wetlsnds {beels)of Nagaon and

hlorigacn, Assam

Parameters Dandus beel

Major issues Submerged
maAcrophyie
Fallisneria coverimg
the botioam of the beel

Mitigation/ Need-based desibing

adaptation can be done m

MEASUNES shallower areas

46-Momkolong beet

Orecurmrence of
frequent Moods
dunng monsoon
season leading to

exeapement of fish

Reuring of seed m
pens cage for
stocking after floods

Rupahi beel

Escapement of fish
during miomsoon
Aoods through an
unbanked side of
the beel

(1) Beanng of seed
in pen/ cage for
stocking after
floods and (1)
erecting bambao/
net screens for

stock protection

Lakhanabands beel

Accumulation of sily
miud) muck (up o £-5
ft depth} in the bottom
hindering fishing
the beel

Meed-based desiling

Production potential estimated in the
present study based on
phyvtoplankton only; these values
would be higher il macrophyie and
detntal food chainswere considered.

The major issues faced {and

practiced by the fishers in four
Moodplain wetlands of Assam are
presented in the table.

Socto-economics of wetland fishers

The figures presented below show

rating in the four floodplain
wetlands (heels) of Assam. Family
size, average age and education
levels were differemt for fishers
pperating in the four beels. Majority
of the fishers were caming up 1o T
20,000 per moenth from fishing and

mitigation/ adoptation measures) and  the salient socio-cconomie and  subsidiary occupations.
prevalent management interventions  demographic paranseters of fishers
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Sub-project 2:

Eco-aricntation approsch for
Tisheries enhancemeni of
Moodplain wetlands in West Bengal

Sclentific Peorsoancl: A, K. Das
{Sub-project Leader), 1. K, Sarkar
(upio 19.10.22), A, K. Bera, Md.
Aftabuddin, Lianthusmluaie, P J
Majhi{w.e £.01.04.22)

Fish diversity and Fisheries

Assessment of ecology and fishenes
of the five wetlands viz. Rampara,
Chhar, Beloon, Daserchak and
Magradaha of Murshidabad, West
Bengal was carmed out duning 2022,
Rampara wetland was managed by
stockimg by the leasee of the wetland
Shaktrpur Rampara Fisherman
Cooperative Society Lid, The species
siocked in Rampara wetland were
Hypophthalmichthvs malifrix
{average sizc 200g), Labeo bota (20
£ Labeo rokita (30g), Lobeo corla
(30} and Cirrfimes mrieala (25 g).
In this wetland 50-60 members are
actively  fishing in the wetland,
Stocking is coarmied out durning post-
monsoon and completely harvested
during April-May. The average fish
vield in the wethind was around 4540
kg'ha'yr. Hypophihalmichihys
miadfirix (Sibver carp) dominated the
fizsh catch in the wetland, The main
fishery or the commercial hshery 15
mamly dependent on the stocked
fish; however, the wetland also
harbors a rich diversity of indigenous
fishes. Some of the important
indigenous fishes observed during
the sampling were
Amblvpharyrngodon mola,
Parambassis  lala, Macrognalhes
pancalus, Gedisia chapra,
Glossogobivs ghuriz, Puafius
sephare, Uhanna punciata,
Trichogaster lallus, Pefiia phvinio
and Badis baeliv. Chhar beel 15 also
managed by Shaktipur Rampara
Fisherman Cooperative Society Lid,
The average fish vield was around
6N kp/ha'yr mn Char beel. The main
fish stocked in the wetland were
Clenopharyngoedon  idella (grass

carp) and Indian Major Carps. The
commercial fishes was entirely
dependent on the stocked fishes.
Girass carp dominated the fish caich
in the wetland, The fish were
generally stocked in the post
monscon and complete harvesting
was mainly done during Mayv to June.
Drag net 15 the main fishing gear
operated for catching the fish catch in
Rampara and Char wetland.

Beloon wetland is a large wetland
hawving an area of 335 ha There wis
noe proper fish stocking management
where the fisheries are mainly
dependent on the natural fish stock.
Due fo the high infesiation of the
wetland with marcophytes gill net is
the main fishing gear operated in the
wetland. The most common floating
mucrophyte in the wetlonds was
Eichhormia craysipes, Since the
wetland exhibited high fish vield
podential {1967 ke'ha'yr) there is a
good scope of miroducing the
culture-hased fisheries by
scientifically stocking the fsh to
increase the fish production in a
zustainablé manner. Stocking of grass
carp is recommended as the wetland
15 highly infested with aquatic
macraphyics,

Daserchak wetland iz a closed beel
with an area of around 42 ha, [tisa
productive wetland having a fish
vield potential of around 1691
kp/ha'yr based on the MEL The
wetland fishery s managed by the
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local fisheries cooperative society
Daserchak Matsyajibi Samabay
Samiti, Around 100 members were
lishing regularly in this beel. Besides
mujor carps, important indigenons
fish observed during the sampling
were Pethia phitunio, Badis bodis,
Parambassiz ranga, Macrognaihus
pancalus, Puntiuy sophaore,
Clossogokius gleris, Pellia
corchonins, Parambussis Tala,
Parambassis ranga, Aplecheilus
poanchiar, Chamre peanctida and
Lelodon epientia. Macrophyvies cover
approximately 30% of the water,
making drag net operation difficult.
Gill nets and traps are frequently used
with no mesh size regulation.
Stocking of fish was done at the size
of 100 to 200 g for major carp and 30
g for minor carp {Labeo Bola).
Among the fish catch
Hypopitialndchthys nobilis (big
head), silver carp
(Hvpapdfthalmichehyy moliteic), bota
(Leben haral, catla (Labeo catia) and
roditl {Eaben rehiva) were the majpor
fish commbuting the fish catch.

Environmental parameters

The analyszis of waler guahily
parameters indicated that the studied
wetlands were suitable for fisheries.
Dissolved oxvegen (DO which is the
minsl important parameter was above
5 mgT in all the wetlands indicating
good quality and productivity of the
water for fisheries, The pH of was
around ¥ in all the wetlands which
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also indicated the productive and
healthiness of the wetlands for
fisherics. Specific conductivity, an
important parameter for productivity
wus also above 250 pSiem in all the
wetlands indicating the prodoctive
nature of the wetland. The alkalinity
was also above 100 mg in all the
wetlands which clearly indicabng the
buffering capacity of the pH
Muctuation, The available phosphate
(00302 mg/0y clearly indicated
sufficient puirients to support the
proliferation of the plankton
populaticn which 15 the main food of
the commercial fishes, Net primary
productivity (MPP} analysis using
light and dark bottle method clearly
indicates the productive nature of the
wetlands. The NPP was higher in
Chhar wetland a5 compared to the
ather wetlands,

Plankton dynamics

Spatio temporal dynamics of

i
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plankton were stodied in five
wetlands namely Chhar beel,
Rampara beel (seasonally open),
Beloon beel, Daserchak beel and
Magardha beel (closed) from
Bhagirathi-Hooghly stretch of lower
Gangetic basin. In total, 112 species
of phytoplankton were recorded (109
species belonged o 91 gemera in
seasoially open wetland, 86 species
belonged o 74 genern for closed
wetland), From these, 92 species
were common to five wetlands; 27
species occurmed only in seasonally
open and 14 species only in ¢losed
one. In the seasonally open wetland,
the mean phytoplankton density was
maximum during post-monsooen
(3.26 = 104 cells/l) and minmmum m
monsoon (2.13 = 104 cells/1),
However, in the closed wetland, the
average abundance was maximum
during post-monsoon (2,17 = 104
cellsl) followed by monsoon {196 =
104 eells1). Beloon beel was found

with dominance of Cyanophyvoese.
while Char bee]l with
Bacillariophyceae and Ramparabec]
with Chiorophyceae. Concurrently,
46 and 35 zeoplankton species
belonging 10 six groups were
recorded from seasonally open and
closed beel. Among zooplankton,
Raotifera accounted maximum in both
closed and seasonally open beel. The
mean seasonal zooplankton
obundance  was maximum  during
post-monsoon 2340175 &£ 168104
and minimum 1 the monsoon season
1022.25 = 18242 /| in scasonally
open beel, However, in the ¢losad
beel, the mean abundance was at the
masimum in monsoon 14363 &
145.10 1 and mimimum in the post-
mHNs00n season 98525 + 123,36 /1L
Margalef specics richness index
indlicated higher plankton diversity in
the seazonally open beel,

Sediment enzyme activities in
wethand ecosystem

Wetlamd ecosvalem is very prong (o
patural and anthropogenic changes.
Long-term changes in wetland
ccology are the result of adoption of
different fisherics management
protocels like stocking manmagement,
pen culture and macrophyte
management. The present study has
been conducted to study the changes
in microbial scdiment nutrient
eyveling potential to ascertain decadal
changes (2003-2022) in weiland
coosvstem usmg sedimenl enzyme
activities as indicator of changes. The
data revealed distinet lower activities
of phophatase and glucosidase
producing  potential of wetland
sediment, However, dehydropenase
activities indicating general
microbial metabolic activities
decreased to lesser extont, This
distinct changes in sediment
macrobial activities may be due
removal of submerged and foating
macrophytes to promote fsheries
enhancement protocaols. The data also
indicate less  availability of hio-
logical material for microbial
decomposition,

—




Sub-project 3:

Ecuo-orientation appreach [or
fisheries enhancement im
Nosdplain wetlands in Bikar

Sclentific Personnel: A. Sinha (Sub-
project Leader), G, Chandra. P K.
Behera (woe £ 01 .04.22)

The ecology of three flood plain
wetlands (maung) of Bihar namely
Munika, Simra and Bhusma was
studied in 2022, Peoples of
sun'nunding villages are dependent
on this maun for their livelihood and
piher needs, Although, the ownership
of this water body is with the state
fishery department. the lease nght 1=
with the Primary fisheries
cooperative socicty of the three
Blocks, Biotic and abiotic samples
were collected from the selecied
wellends viz. Simirn, Bhoshra, and
Manikn (sebected two stations from

cach maumn ).

Manika maun is & seasonally open
wetland, during monseon @ e
comnecied o Budhn Gandak River
through a narrow channel. This maun
15 located in the Muzattarpur district
of Bihar with an average water area of
120ha and a average depth of 3 meter.
The recorded fish zamples of thas
maun durng expenmental fishing
were Chrhinus reba, Labeo rofita,
Hypophthalmichthys nofilis,
Crlvmsopobiuy givvis, Chovnag sivrtala,
Trichopaster fasciata, Parambassis
ranga, Macrognathus pancalus,
Nandus mandus and Prawn. Among
the benthos samples, gastropods are
the dominant groups with
Filopaluding  benpalensiz and
Lymnaea acuminate being two major
contributors. The guantitative
spectrum  of benthos was  50-300
individuals'm” with a Shannon
diversity valee of 1.82, Among the
plankion Chelorophyeeae and
Cyanophyceae are the dominant
groups with Coelastrum, Microcystis
and Amnabzena as the dominant
genera.

Simra maum 15 also o seasonally epen
wetland having a connection  to

SirmTa mnn

Budhi Gandak river during the
monsoon period. This wetland has
wler spread of Bl ha with an average
depth of 3.5 meter. 160 fishers'
families of the surrounding villages
were dependent on it. Fishers are
generally using drag nets to catch the
fizshes and the average catch is 23 kg
Sdavidragnel. Among all the studied
mauns, this wetland exhibits a
comparatively good biodiversity of
fishes. The recorded fishes in
experimental  fishing were Labio
rofiity, Labeo balg, Labeo gorius,
Labeo calbasy, Cirvhinus mrigala, C
reha, Puntius sophore, Piintins chola,
Peshia ticte . Puniius ferio, Nandes
nandus, Anabag fesiudinens
Parambassizs lala,  Xenetodon
carcila,  Amblvpliaryngodon ol
Mvstuy tempava, Mystus  cavasius,

Chanda mama, Parambassis ranga,
Trichopasier fasciala, Colisg
dissamyf, Oxteobrama coflo,
Salmophasia bocaila, Lowbica
lawbuwea, Gudusia chapra,
Neotropiug atherinoides and Channa
srefata, Im case of benthos, the
quantitative Specirum wias 122-634
individuals/m” with a Shannon
diversily index 226, Some of the
recorded benthos samples were
Beliomyva fengalensis fndoplanarbis
exnsins,  Gyeronlns  convexinsonlus
and Ohgochagie worms, Among
plankion communify
Coscinediscophycecae and
Cyanophyceae were the dominant
groups with Microcystis and
Aulacoseira as the dominant species
111 ST s,
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Bhusra mwaun a scasonally open
wetland is located along the bank of
Baghmati Biver in the Gayghat block
ol Muea ffarpur district of Bihar. This
maun haz an area of T ha with a
water depth of 2,85 m. Low
biodiversity has been observed in this
welland. Howewver, this maun
exhibits & good benthic population
with a biomazs &0 - 500
individuals'm” with a calculated
Shannon hi-::di'.'n:-mi:'_-.- 1.9, Although,
fish has been stocked in this wetland,
gspecially the carps, but complele
harvesting has been practiced by the
fishers. Also, sporadic incidences of
disease-induced fish kill have been
chserved in this mauwn, In case of
Plankion Cyanophyceae and
Coscinodiscophyeeae are the two-
dominant ¢lags with Coelastrum, and
Anabaens as dominant species,

Water Quality

The study indicated that the aguatic
environment of two maun {Simra and
Mamka) were conducive for culiure-
hased fisheries, Dhssolved oxygen,
one of the most critical water quality
parameders for Asheries, rmnged from
5.2 10 £4 mg/l with the highest
Simra and the lowest in Bhisra maun,
Simvlarly, the water of all studied
wetlands  was neutral to slightly
alkaling, with the water pH ranging
from 6.9 w 9.1. Other water quality
paremeters like specific conductivity,
total alkalinity, total hardness,

salimity and TS were also calculated
and i most of the cases, the highest
value of these parameters was found
in Manika maun.

Small indigenous fish of selecthed
wetlands of Muzaffarpur, Bihor

ICAR-CIFR] team wisited the
Manika and Bhusra maun. A
considerable loss of important small
mdigenous fish diversity was
observed in catch of local
fishermenin Manika and Bhusra
mauns, They were nieresied only to
caich major camps for their income
and left the small fishes as non
profitable fishes. They were not
aware ebout the Inss of prized fish of
their wetland, A mass awareness
programme is highly recommended
i arrange in collzboration  with
Department of Fisherics, Govt of
Bihar for comservation of
biondiversity of the wetland,

Brahmapurs Maun

The Brahmapura Maun is situated mn
Sikandarpur on Morth West of the city
of Muzaffarpur. The L-shaped
wetland of Sikandarpur is the city's
largest watercourse. I is conmecled (o
the Burhi Gandak River by a sluice
gate. The surface area is 60 ha and the
length of the shore lane is 8.1 km. The
wetland maintams a resource-based
integrated practice combining
Tarming and agquaculture which

supparts the hvelihoods of a lopge,
economically deprived population of
thousands of |ake-dependent
Families, mainly fish and vegetables.
The lake is currently undér pressire
from wvarious anthropological
activities in the area, including water
diversion, land wse modifications,
waste water discharges and dumping.
The lake has many environmental
problems imcluding euntrophication, Tt
pets unfreated sewage and 15 poorly
mangged which oeeds scientific
intervention for its development to
protect the livelihood of the fishers
COMUTILIAIEY,

Fish mortality in Manika maun: in
carly October 2022, due to run-off
water from agricultural field of
adjoining catchment area, there was
mass mortality of fsh in the maun as
well as in cages. Fishers of the maun
informed us that all the fishes stocked
in cage died instantly. Apant from it
arcuind 40 quimals of fishes died in
maun water, The water of the maun
was of pinkish colour for alimost two
dayvs. [t came 1o its natural state after
almost seven davs, The stocking in
Manika maun was delaved due to this
incidence and completed only till 31°
Cretober 2022, Stocking with Robw,
Catla, Mrigal, Grass corp was caried
out with a stocking rate of | B00-2004
advance fingerlings‘ha, The
harvesting of fishes will be mitiated
only afier the last week of February
2023,
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Sub-project 4:

Eco-orientation approach for
fisheries emhancement in
floodplain wetlands in UP/MP

Scientific Personnel: A, Alam {Sub-
project  Leader), M. Gupta (upto
03.10.21), V. Thakur, J. Kumar
{(Study leave 05.3.,22-07.11.22),
Shravan K. Sharma (w.e.F 01.04.22)
and V. Kumar (w.e.f.01.04.22)

Fish Diversity and Cuatch
compaosition

Thie ecology and fisheries of the four
wietlands each in Uttar Pradesh (UP)
(Kitaman, Jatiyva, Bakwa, and
Ramgzarhtals) and Madhva Prodesh
{MP) (Govindgarh, Devendra MNagar,
Lokpal Sagar, and Man Sagar} were
investigated in 2022. The fisheries in
all these weilands are managed by
Conperalive sociehies except Kitaman
and were stocked with fingerlings of
Indian Major Carps and exotic carps
(Hpophthalmichthys  maolitrix,
sohilis,  Clenopharvngodon idello,
Cyprimus carpio) by the stale
cot. The stocking rate
wetland of Uttar Pradesh is 4000-
S000ha‘yvear, while the stocking is
arbitrary @@ 2-3 fakh fngerlings/vear
inwetlands of Madhyva Pradesh,

Fish and Fisherics

In all the wetlands, the major camps
except in Crovindgarh dominaied the
fisheries. Lobeo caifla (B0%)
dominated the fishery in Ramgarhial,
Labea rohita (40%) m Jatiyatal,
Cirvhinuy mrigala (50%) in
Kitamantal and Hypopfthalmichishvs
nobilis (43%) in Bakwatal in Unar
Pradesh. In wetlands of MP, IMC's
contrbution ranged between 47 &
78% barring Govindzarh which was
dominated by catfishes (65%0). A total
of 37 fish species belonging to 37
genera, 20 families and 9 orders were
recorded from the wellands in Uttar
Pradesh, and of these, 7 were exolics
Hypophthalmichihvs nabilis, 1.
modirix, Crenopharyngodon idella,
Cyprinns  carpio, Orecclromis
ailoticus, Prerygoplichthys

eiwfumetivies and Clarioas goviepims,
The vermiculated sailfin catfish,
Prorvpoplichtines  divfimoiivis wis.
recorded for the first time in Ramgarh
tal during the summer month. The
recent invasion of 0L wiloticus and P
dixfurciivies bas been the threat o the
native species of these wetlands, The
most species-rich order was
Cypriniformes (24), followed by
Siluriformes (13). The most species-
rich family was Cyprinidae followed
by Daticnidae (6) and Bagridae (5).
The wetloands of MP were
documented with a total of 33 fsh
species belonging to 28 genera, 14
families and £ orders. Only the
Cyprlnuy corpio, an exotic  fish
species was recorded [rom  the
Govindgarh whereas
Ctenapharyngodon idella &
Hypophthalmichihve  nobifis were
recorded from Man Sagar, The most
species-rich order was
Cypriniformes (18} Tlollowed by
Perciformes {(3) and

Synbranchiformes (3).

Water quality

The analysis of water quality
parameters in the wetlands of Uttar
Pradesh revealed alkaline nature of
wiler with a average pH of B.6 (7.1-
9., 1ol alkalinity (TA) 159.3 (70-
238) mg’l, dissolved oxygen (DO)
7.3 (2-13) mg/1, total hardness (TH)
115.% (58-268) mg/l, and
transparency of 436 {12-115) cm.
The ether mportant waler quality
parameters have been given in the
figure. The gross and net primary
productivity of these wetlands vaned
from 49.99-166,7 (av,97.03)
meCim'Mr and 25-104.17 (56.9)
meC/m'ht. The turbidity ranged
fronm 2,946-152 NTU being highest in
Ramgarh tal in winter season. BOD
was more than Imgl' i all the
witlunds irrespective of the seasons.
The Ramgarh tal located in the heart
of Gorakhpur city receives bath
domestic and indusinal discharges
and showed comparatively higher
values of almost all the parameters.
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Water quality parameters in wetlinds of MP

The wvorations in the key water
quality  parameters of wetlands of
Uttar Pradesh depicted in the Figure,

The examination of water quality
parameters in wetland of Madhya
Pradesh sugpested the alkaling nature
of their water with o mean pH of 7.89
(7.2-8.6), TA 1029 (45-183) me1,
DO L6 (4-11 mg'dl, TH 77.19 {3]-
1909 mgdl, and transparency 57.61
{17-133) cm. The other significant
water quality parameters, S8C, TDS,
chloride, DOM manged from 33-357
(119) psicm, 23-165 (55) mel, 3.5-
SR(IT) mg/l and 1.2-4.9 (2.4) mg.
The nuirient status of water of
silicate-S1, mitrale-N, P hate-P
ranged from 0.1-4.0 mg/l, 0.24-15.63
meg/l and O0.10-0,79 mg/l,
respectively, The gross and net
primary productivity of these
wetlsnds varied from 66-138 (av
84.9) meC/m'hr and 36-99 (57.1)
meCim ‘hr respecltively. The

i
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vanations m the key water quality
parameters of wetlands in MP are
depicted in Figure,

Suoil guality

The soil analysis indicated alkaline
charscter of the sediment with an
average pH of 7.93, being the highest
in Ramgarh tal. The texture of the soil
predominated with sand as & major
component ranging from 64 to SEY%
suggesting sandy loam nare, The
mean valies of nulcients in terms of
available-M and available-P in soil of
Kectaman, Jativa, Bakwa, and
Ramgarh were 344.4 and 266
mePkg, 207.9 and 2044 mgPike,
121.92 and 133.4 meP'kg, 168.4 and
177 mgPEg respectively, The soil
analysis showed the alkaline nature of
the sediment with a mean p of 8.1,
being highest in Man Sagar wetland,
The texture of the soil was sandy lowm

in noture with send content 700 o
0%, The mexn values of nuiments in
terms of available-N and available-P
in the soil of wetlands of MP were
194.3 mgN/kg and 140.4 mgP/hkg,
156.3 meMNke and 326 mePlke,
1646 mgN'ke and 147.3 mePhke,
2007 mgNke and 134.3 mgPkg in
Govindgarh, Devendra Magar,
Lokpal sagar and Man sagar,

respectively.
Chlorophvll-a

Chlorophyll-a concentration ranged
from 5. 5340-T0.067 m in winter,
22.784-100.46 mg'm summer and
5.34-239.588 mg/m’ in monsoon
semson inoselected wetlands of UP
The highest Chlorophyll-a
concentration was. recorded at
Famgarh tal in all the season while
lowest concentration was recorded at
Kitamantal, Jativatal, and Bakwatal
in winler, summer and  monsoon
season, respechively,

Chlorophyll-a (chl-a) concentration
ranged from 1.602-27.41 mg'm’ in
summer, 2.492-26,700 mg'm’ in
mansoon season in wetland of MP
The highest Chlorophyll-a
concentration was recorded in
Govindgarh in monsoon season while
the lowest concentration was
recorded st Man sagar in summer.

Plankton diversity and assemblage

A total of 57 genern of plankton,
comprising 23 Bacillariophyta, 22
Chlorophyta and 12 Cyanobacteria
with 19 plankton genera in winter, 30
m summer and 48 in monsoon
semsons wene reconded from  the
selected wetlands of UP. Plankton
abundance. manged from 2812 @
79,0860 wl, The maximum abgandance
was recorded in Ramgarh tal in
monsoon  and the minimum at
Jativatal in winter. The planktonic
pepulation was dominated by
Bacillanophyta {17433 w1 from
Bakwatal in summer to 1733 w/l at
Jatiyatal). The highest abundance of
Chlorophyta and Cvanobacteria
42700 wl and TODEG wl) was
recorded in Ramgarh tal during
monsoon. Bacillariophyta group was




dominated by Navicula, Crelotella,
MNitzxehior, Gomplonema, Meloziva,

Cymbelle, Fropillaria, Frusolia,
Swiedra, and DNatora, whereas
Chlovophyia groups were dominated
by  Monoraphidium, Pediostrum,
Desmadesmus, Plewrococcus,
Spirogvra, Tetraedron and
Cosmrariwm. Among Cyvanobacteria-
Anahaenag, Phormidivm,
Ozcillaroria, Ceitlerinema, and
Merizsmopopedia dominated.

A sum of I8 plankton geners in
winter, 23 m osummer and 15 in
mymsoon season with a mwial genus
being 23 was recorded  in selected
wetlands of MP. Plankton abundance
ranged from 3,560 u/] to 66,415 o/l
The maximum abundance was
recorded in Govindgarh in all the
sedasons. Bacillariophyta was
dominated by Naviculs, Cycloiclla,
Melosira, Cymbella, and Fragillana
whereas, Chlorophyta was
dominated by Monoraphidium,
Fediastrum, Golenkinia,
Kirchneriella, and Cosmarium
Anabacna, Phormidiaom,
COscillatoria, Chrpococews, and

Merismopopedia dominated the
Cyanobacterial proup,

Feriphyton

A tdal of 55 penera of periphyton
belonging to 28 Bacillariophyta, 12
Chlorophyta, 11 Cyanobactena, |
Euglenophyta, | Rhodophyta, |
Rotifern, and | Arthropoda wers
recorded in the selected wetlands of
UP. The peniphytic abundance ranged
from 20,200 to 5, 42,067 w/'cm” with
maximum  af Kitamantal in the
mensoon and & mmimuem at Ramgarh
tal in winter sesson. Periphyinic
population was dominated by
Bacillariophyta (8200 wem from
Ramgarh in summer fo 3, 16,233
wiem™ at Kitaman Tal). The highest
gbundance of Chlorophvia was
recorded in Kitaman Tal (1,135.200
iwem’) in monscon, The highest
abundance of Cyanobacteria was
recorded at Ramgarh Tal (1, 49000
w'em’) in the summer secason.
Domrmant genera of Bacillanophyia
were Manowla, Cvelorella, Nitzsohi,
Comphoneme and  Melosiva, while
Monaraphidiym, Pediasirum,

Reservoir and Weliand Fishe

Dezmadesmur, Plewrocaccus,
Spiroevra, Tetroedron, Cosmrarinm,
Erucloring, and Scemedesmy was the
foremost in Chlorophyvta and
Anabhageng, Phormidiwm,
Dscillatoria, Geftlerinema and
Merismopopedio among
Cyanobacteria,

A total of 27 genera of periphvion
belonging 2 10 Bacillariophyta, 12
Chlorophyta, 04 Cyancbacteria, and
1Charophyts were recorded from the
selected wetlands of MP. The
penphytic sbundance ranged from
23,543 10 4,631,533 wem' with the
miximum at CGovindgarh in sunimer
and minimum at Man Sagar in winter.
The dominant genera of
Bacilluriophvta were Creclofello,
Cymbela, Nicschia, and Melorira,
while Muonoraphidivm, Pediasiram,
Plewrococcus, Teiraedron,
Cosmarium, and Scenedesmus were
the dominant in Chlorophyta. Among
Cyanebacteria, Spirnling, Anabaena,
and Csciifororiawere dominant,
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FISHERIES RESOURCE ASSESSMENT AND INFORMATICS

Project Tide : Ecosystem healih risks and food safely assessment in
reliation Lo chemical contaminants in inland squatic éovironment

Project Code : FREM/20-23/16

Durathon : April 2020 - March 2023

Sub-projecil: Monitoring of fargeted pesticides ind emerping contaminants

in selected water bod ies

Sub-project2: Monitoring of heavy metals and arsenic in selected inland

waler bodies

Sub-projectl: Monitoring of targeted pesticides and emerging
contaminznis in selected water bodies

Scientific Personnel ; 5. K. Nag (P.L & Sub-project leader], 5. K. Manna, 5.
Dag Sarkar (on leave | 5.09.22-31,12.22) Md. Afabuddin, K. Kumar (Jeave

2208.22-31.12.22). A, Suha
Pollution status of River Cauvery

The River Cauvery is one of the
miajor rivers of the Indian Peninsula
flowing through the states of
Kamataka and Tamil Nadu. The total
length of the river 15 800 km and the
catchment arez of the river hasin 15
esnimated to be BI,133 square
kilometres which extends over states
of Tamil Madu, Kaemateka. Kerals
and Union Territory of Puducherry.
There are many industries in the river
basin including steel, textles, and
other engineering projects. Different
reports point out about pollution of
the nver with mefals and a range of
different emerging contaminants,

Sampling points

Five locations along the middle and
Iower stegtch of the river viz., Metour
dam, Bhavani, Mavanur, Gramd
Amicut and Kollidam, (M1P48'35" —
Wil 20" 'and E77°47'56" -
E79°42'58", Elevation ranging from
243m o 4m) were selected for
sampling .

Characterization of water amd
sediment quality of Cauvery River,
South India

Spatio-temporal varintions of
phvsicochemscal parameters i the
water and sediment gquality of

P I8 m I'___ i‘l 1 b rmm ::

iy

i

wr

Sampling #ites along the river Cauvery

Cauvery River was evaluated at Tamil
Nadu state covering  lower stretch
(Metur Dam, Bhovani, Mayonur,
Girand Anicut & Kollidam stations)
during pre and post-monsoon. The
Hll.ld:.-' revealed that high algal bloom
and stoimulation of phytoplankion
produces more oxvgen a3 oa by-
product of photosynthesis which
resulted in high DO at Mettur dam
during post-monsoon period. High
BOD at Bhavani station may be due to
dizcharge of temple waste, mass
bathing and it is the confluence aof
Bhavani and Cauwvery nver. Higher
value of hardness, chlonnity and
conductivity indicates the
anthropogenic influences and influx
from its iributaries. High nutrient
(Mitrate-M and phosphate-P') content
al Bhavani station may be due o
recent entry of waste water which
gives necessary indication of water
quality deterioration. The resulis
supgoest that appropriate treatment of
trban and industrial wastewater and
governance of anthropogénic
pctivities in the Cauvery River
catchment are essential for
controlhng the potential pollution af
this important fver.

Sediment characteristics of

Cauvery River

The pH of the rver sediments varied
from B.1 o 8.7lapd B.1I7 to B.75
during post-monsoon and pre-
Monso0On =Cason, FIZ!-JFII'HHI'l."l:|.:|-'r
implying alkaline nature, Grain size
distribution i the Cauvery River
sugpests that this nver is o low
pradient and coarse-grned system
except Mettur station. The sand
fraction is the dominant fraction.
USDA textural c¢lassification
ndicates  that sedient texmure of
Bhavani, Mayanur and Kollidam is
sandy in nature, while Mettur
sediment 15 loam and Crand-Anicut
sediment 15 loamy sand 0 nature,
Drganic carbon content of the
sediments showed ranges of
0. 12-2.89 %0 and 0.21-3.04 %, during
|'I-I.'I.'-'|1—EI'L-I.'IT!I.‘]IZIII.'!II'I. Eﬂd ]"ll‘t-l.'l'l-l.'l-l'l.‘-ili.'lﬂn
period, respectively, Comparative
higher organic carbon confent  at

22
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Tahle: Seasmal &l spatinl vanation in basie water parameics of the Cauvery River

—

Prod-mnisnan-H1
Parametan Trasspesancy Water pH D0 SpeCond  Alkabnity THI La Cl HiHE % Niraed FhompheieP
[m Tanpeninae mpll  dpwemd {rp'Ti izl (mpdd el (mpll (mall dmadd {mpTi
[N
Metinr nmn 3 L ] 145 138 10 L L1 44 (£8] aqll (1R
Bhavimi 116 AR am 54 T8 I 1T L8 L 44 15 RIET 4
Myt 114 13 T34 Tid QA5 3 1730 a5 (RIRI] 43 IE1 s [T
Kalliila=s 5% I L h 5T 147 1412 RANY (E11NE] 14 44 =01} ] 1T L]
Fro-masnssn-1111
Mgt L2E nay Al 215 434 1 1744 [k} 4l a4 K aa (=Lt 1]
[Lhavami 128 I 11 kR 3u) 1145 (L1 . 1K L] | QET (ki
My | 1K ik al £1 b 1513 152 fi2 515 1E4 217 RLIL 110
Grand Aot 124 25k 1 73 514 186 153 i Tib 105 3o L1 ) 32T
Kodidem 142 i | T4 il i 1h% 1550 S lopER T 14 1.5 [RLLTEY IR
Mettur Dram indicates the degree of | AT joe Post rermron
pollunon in the aquatic environment, | me |

Specific conductivity {EC)H of nver
bottom sediment varied from 246 to
IRA0 pe/om and 209 1o 3730 psicm
during post-monsoocn and pre-
monsoon period, respectively,

Spatiotemporal variability in
phosphorus species in the sediment
of Cauvery River

Phosphorus is both o nutnent and 2
kevy factor responsible for
eutrophication of freshwater
ccosystem. Knowledge on
geochemical forms of phosphoros is
one amoeng the proxies o monitor the
quality of an  agualic  ecosysiem.
Sediment samples were collected
from the Cawvery River and
fractionated mto five namely,
exchangeable P (Ex-P), Fe-P, Al-P,
Ca-P and Org-P for siudy. Todal
phosphorus {TP) confent vaned from
290 21-386.06 mgfkey and 372.6-434.6
mg'kg in post-monsoon and pre-
monsome, respectively, The mean
values of P fractions indicate that Ca-
P was dominated in-all the station
except Mettur where Fe-P was pre-
dominant. It implies P had a
preferential association with Ca.

(S8

e

]

E

e | MG R REEDY RGOV RGYE NG M T 1
W WIE LCERL LT R LA R DR i T
mUre-i' o Ex- W AL-P . e-P .ia-P

Spatto-temporal viemation in perceniEge confribulion of phosphoroiss foction o Tl

P the sediment of Ciuvery rover.

Pesticide residues in water,
sediment and biota {fsh)

A total of 34 compounds. imcluding
pesticides and their metabolites
belonging (o throee groups iz,
orgunochlorines [(OC). organd-
phosphates (OPF) and synthetic
pyrethroids (SP) were targeted for
residuc amalysis,

Water samples

The contwmination of water m the
selected stretch of the river with
pesticide residucs was at a very low
exient and level. Among the OCs
analysed, only pp DDT (0.0235-7.65
pel) was recorded in water samples
of Grand Anicut and Mayanur.
Among the OPs, residucs of

Tubliz: Spetsil amf lemporal varistions of different sediment panmmeters of Ciaovery River

chiompyrifos (0051 weT n Mettur
dam, malathion (0069 pd) in
Mayanur and me-parathion {0,063
pg/l) in Kollidam site were detected.
In regard to 5Ps, cypermethrin
(0390182 pedy in Meltur,
Bhawini, Mavanur samples and
fenmpropathrin (0.155 pg) in
Mayanur samples were detected. The
concentrations of pesticides in water
were mostly within the critical
maximum concentration (CMC) bt
higher than crlerion  continuoos
conceniration (CCC) as
recommended by USEPA for aguatic
life.

Sediment samples

In sedimenis sccumulation of OO
residue was negligible, Omly tracesof
op DD and pp DDE were recorded
in Mayvanur sediment samples.
Among the OPs, only chlorpynfos

: Ral CHT % - .

" ol mm:::ﬂ;:':;;:-l Solumem LGS Tewwnl dusificnlies o o mgike) was detected in one
Slinge PN PHM PLIM PHM P PR P FEM :‘.H.ITIE!ItIHI_lI; slle 1.e. ME}'ﬂ!‘HJL 3|FI'I'.‘.II'IH
Meihir £ 38 0 | 217 1K A Loesm Lesm the 5Ps, cvpermethrin (0017 pg'ghin
Hiwvan R A e :LHI bes 7. e gend g Mavanur, cyfluthrin (0001 pe's) and
Magwmar, W OHT A R Qb et el fenvalersite (0,002 up/p] in Bhawind
Cimmd Azl B 2% 2 Lisasttyy Saul : Tl ¥
Koliidam AL &M 103 ke iz 021 - Sand Sand were recorded. So, pesticide residue

load in sediments was very meagre.

—
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Biota (Fish)

About 12% of total fish sunples
collected from different sites were
found 1o contain residues of OCs,
particitlarly DDE isomers. In few
instances, HCH 1somer and
endosnlfan were also recorded. Total
DDT remidues in fishes vaned from
0.002-1.69 pe'g which was much
lower than the FS5A1 (FS5R)
lerance limit of 7 ppfe Total
endosulfon  resydues  varmed from
0.002-0018 pg'o which was also
lower than 0.2 ug's iplerance limit
presenibed by FSSAL HCH isomers
were recorded at much lower
concentration (0L007-0,007 pg'gh In
regard to OF compounds,
chlompyrifos was detected in many
fishes al concenirations varying from
0.003-0641 pe's. Other thin ths,
malothion (00820358 pg'e) and
guimalphos (L 167-0,698 pgg) were
also recorded in few fishes, Owerall,
15% fishes were contaminated with
O resicducs. 5P residues were nlso
present in about 15% samples.
Cypermethrin was mainly defecied
(0.005-0.447 pp/g), particularly in
fishes from Grand Anicut
Cyfluthrin, fenvalerate, fuvalinate
were the other SPs detected m [sh,

fish. Fish samples collected from
Cauvery river sites were processed
for estimation of fwo impaortant
members of Phthalate  esters. viz,
dicthyl phthalate (DEP) and dicthyl
hexyl phthalate (DEHP) in GC-MS,
DEP was recorded at concentrations
(LO4H-0E1R pe'z in different fish
specics vz, (hreoclvomiz ailatico,
Mystus  punctatus, Labes bata,
Pumtivs  sarana collected from
Bhavani and Grand Anicut. DEHP
(0.033-00.39 pg/eh was alzo detected
in fishes like Netopiteius notoplerns,
Etroplus sweatenisis, P sarana, O
fiafetico obtained from Bhavani and
Giramd Anicur sites,

Triclovan and Triclocarban

Triclosan (TCS) and Triclocarban
(TCC) are two antimicrobial
compounds used widely in different
personal care, hygiene and
domestically used products. Both of
these chemicals are highly toxic to
ppuatic organisms, particularky algoe,
crustacesns and fish. Besidues of
TCS and TCC have been detected in
14% (n=3T) of the fshes sampled
across study smes. TCS was detectied
in muscle tisspes of Chreochmmiy
rifoficas (0148 pgig) and TCC in
Mastacembelas  armatus (0,272
pg'g) from station Bhawamni collected

A
— Fisherins Rescurce Apssssment and Infsrmatics —

Pollution monitoring of Cauvery
river in Tamil Nadu stretch of by
scediment enzyme activities

Sediment microbial functional
analyvsis. i ferms of sediment
eneymes revealed distinctly higher
activities in dam and barmage sites
than normal river course for all four
enzymes. Mettur dam  sediments
wiere charactenzed by hagheralkaling
phosphatase, acid phosphatises and
plucosidase activities  and lower
pencril  microbial activities  than
Girand Anicut Hamrage site, Of the
four river sies, Bhavani and
Kollidam have higher enzyme
activities excepd acid phosphatase.
Preliminary findings revealed more
phosphorous and carbon
mineralization in dam than river sitcs
which may be due to higher sediment
OTganic matter and moisiure, Among
river siles, sites having more
mmthropogemc activities i form of
city sewapge, apricultural and
industrial wastes showed higher
mineralization patential

Effect of Cypermethrin on wetlnnd
sediment enzymes

Experiment was conducted to
undersiand effect of cypermethrin on
welland sediment enzyvmes plaving

Emerging contaminants during post-monsoon season. Both L e okt :
the TCS and TCC with concentration  T9'¢ 1% PROSPROTOUS  CYEANE
Phililoe estors of 0,721 po's and 0366 pge, (phosphatses), carbon eyeling

Phthalatc esters (PE) are commonly
used as plasticizers and i many
personal care products. These are
also known as endocrine disrupting
chemicals and distributed in difTferent
covironments including air, water,
sediment and also bivaccumulate in

respectively were detected in Mgl
cephafes from cstuanine site of
kollidam. In additton, TCS was also
detected in Cavover sp. (104 pefo)
and Elestheronema  tetradactvltm
(0436 pe'e) from the same aren
However, the compounds could mot
be traced in water matrices.

(glucosidase) and general microbial
metabolism (debvdrogenase) by
treating sediment of Khalsi wetlands
for 7 and 14 days with 10 and 100
ppm cypermethrin. Date on 7 days
incubation revealed marginally
increased activities of both the
phosphatase enzymes in [0 ppm

Table : Chansesin 2oil engyme nenivity of wetland due w ireatment with eypermethom

River Stretch Dehydro-genase Acad Phosphatase Alkaline Phosphatase f- Glucosidase
(pg TPE/g dry soilh}  {pg pNPlg dry soilh)  (ug pNP/g dey seilh)  (ug pNP/g dry soilh}
Dum  Metur 24T HikZ K 44 S50 Sk
Crrand Amiknt M4t 07 4 |39 76 41.43
above Barrape
River  Bhavam 1.0¢ 1380 TH03 2023
Kalldam 2.13 T.55 3057 1308
Cirand Anikut k27 |3.86 40,89 .14
Below Barrage
Mayanur (12 hh8 20,13 073
43
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Tabde - Chaonges 10 smil enzyme setiviey of wetland due fo treniment with cypermethrin

Treatment Dehydro-genase Acid Phosphatase  Alkaline Phosphatase B-Gluco-sidase
iue TPF/g (pe pNPL (g pNFg {pg piNPip dry
dry soil/h) dry soilh) dry soilh) soilh)

[ncubetion; 7 duys
Methanol (controf) 15.28 7887 | &0, 20 40,52
Cypermethrin 10 ppm 15.91 8912 | B7.88 4009
Cypermethrin 100 ppm 20.24 1 99.07 295.02 58.90
Incubation: 14 days
Cypermethrin 10 ppm #2856 20002 258,89 07,68
Cypermethrin 100 ppm 25.89 44,28 266,31 50.78

concentration and significantly
higher activities in 100 ppm in
compurison fo control, The
debydropenase and [ glucosidase
activities increased in 100 ppm only.
Acid phosphatase was the maost
impacted enzymes at 100 ppm
concentration. In 14 davs incubation,
dehydrogenase activities increased in
both the conceniration with
significantly higher im 10 than 100
e, In 14 davs activities of hoth the
phosphatase enzyme and p
glucosidase  mcressed significantly
at 10 ppm while in 100 ppm
phosphatase activities decreased,
without anv change for [§ glucosidase
a5 compiared 10 7 davs, The pesticides
enriched enzyme producing
population of microbes by providing
the carbon source for microbial
growth that increased their gencral
metabolic activities and improved
enzymes associated with maintaining
sediment health in eligo- and
mesotrophic wetlund ecosvstem.

Sub-project 2:

Monitoring of heavy metals and
arsenic in selected inland waler
bodics

Scientific Personnel ¢ 1. ), Sarkar
{Sub-project Leader), 5. K. Manna,
Santhana Kumar V., P, B, Behera, T.
Bera, 5. Samanta, 5. Das Sarkar {on
leave 15.08.37-31.12.23), A K. Bera
{w.ef, 00.04.2021)

Metal pollution status in River
Cauvery

Water, sediment and fish samples

G4

collected from the miver Cauvery
were analvzed i ICPMS for Tinding
the pollution of the nver ecosystem
with heavy metals like Fe, Mn, Zn,
Cu, Cr, Cd and Ph. In water phase, the
level of Ph and in few places Cd
concentration exceeded ihe USEPA
préscribed limit for aquatic
community. In sediments. Cr level
indicated moderate to heavy
pollution, Deposition of metals like
Cr, Cd and Pb were also found in fish
tissue but their levels were very low,

which apparently would not pose any
health risk to the conswmers,

Trophic level distribution of
arsenic in Media beel, West Bengal,
India

Arsenic (As) contamination in the
wetlands of West Bengal is & serious
problem and is a very critical issue in
view of the luman health nsk. Dug o
bioconceniralion and
bromagnification carcinogenic As
distributes in the wvarious biotic
compartments of the wetlands and
ultimately bBioaccumulate in the
fishes, Hence in the present siudy As
contamination level and s
dismbution mechanism was studied
in a typical oxbow lake, Media Becl
which is simated in & highly As
comtaminated belt of West Bengal. Tt
was found that the wetland
ecosystem i highly contaminated
with As and in the wetland water it
ranged from 20 to 45 pphb, whereas in
thee tubee well water the contamination
rirge was found higher (46-1 36 pph),
In the sediment As was found n the
concentration range T0-352 pph. Not

only abipdic comparimenis As was
also estimated in the various bionc
compartments of the wetland
(macrophytes, crustaceans,
gastropods snd finfish). In the aguatic
weeds (Ceratophyviium spp., and
Eichhornie crassipes) the As
conceatration runged from 124 o
2050 pp/p, and the value was found
to be dependent on the accumulation
behavior of As in the various plant
pariz. In the benthos (Pily globosa
and Bellamyo bengalensis) the
conlamination ranged from 019 o
099 pir'. In the fin fishes { Cirriimes
mrigala and Netopterus notopterus),
the concentration of As was ranged
From 0.43 1o 0,59 pg'e on dry weight
hasis.

Banana waste-based microalgae
hinfilm converts arsenic inte non-
toxic form

Banona pseudostem waste was used
1= u substrate for growing microalgae
bicfilm (BSB) and its arsenic {As)
removal capacity was examined.
BSB treatment removed 97.6% of
added arsenite [As{lI])] and
converled into less toxic forms like
arsenate and dimethyl arsenic acid
within 5 days, The toxic mechanism
might he the functional groups and
EFS of the microalgae biofilm binds
As (I} from the contaminated water
and oxidized it inte As (V)3 Afler
oxidation, As (V) entered imto algal
cellz through the phosphate transporn
pathway and transformed them into
first MMA and then imo DMAs.
Finally, DMA was excreted by the
microalgae biofilm into the treatment

—
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[able : Arsenc concentrotion in the shiotie and biotic compariment of the Medin beel

Stotion- |

Station-2

Station-3

Staton-4

Siation-5

Stotion-6

SLaTIOn=-7

Biotic compartment
Fish

Cirvleiveiae wefpafn
‘l.-'ralr.-lnr.rr.lr.\' REREHAEETS
Henthos

Pila glaliose

Beilmmve berpalensls
Avquatie Weed
Cleventophwdliem &5,

Etefrharnie o wlpns

Flant
Salwnum melongens

®,
-

[
|
|
|
|
|
|
|
1
1
1
|

(present study) _

As valus: 13857 ppb

As In water (ppb)
TE RS 4 520
20,89+ 5,12
60 £2.42
2T £ 624
2195+ 4.58
&332 £ 6,35
2000 £ 345

As content (ppm)

0159 4 010 (Musche)
(43 = (o0 Musele)

(.99 = 0.02 (Flesh)
L LA Jﬁhl.'ll:l
058 & 0010 (Fleshy

3,546 = 065 {Leat)
.24 £ .06 {Leaf)
(.55 £ (121 {Shoot})
20b.90 = 345 [ Rosot]

005 +1.02 [Frnit)
255 10T {Leat)

__Siation.1 | Samity office |
Station-2 Rabindranagar |
Station-3 Duburighat |
Sation-4 Bndge I
Sation-5 | Mikinpara beel |

| StationB | Tepul beel |
Station-7 Tepul beel |

Fisheres Rossures Ausgcomand and infarmakics

As o sediment (pph
246, M) & 25,54
13540 8 56
[ 4495+ 1496
TT3 1 2 .TE
3524+ TH 36
et S e
123,63 & 57,96

SWARUPNAGAR

water. Interestingly, banana
pseudostem itself accwmulates
70.4% of the wial As (T added, out
of which 86% of As (V) and 4% of
DMA, As exposure alzo led 1o 4
change n microalgae Ccomomunity
composition owands more wlerant
species (e, ¢lass Chiorophyceae and
Bacillariophvoeae) that  produced
more proteins ond lipids facilitating
the hinding of Az and amelioration of
induced siress, respectively. The
study alzo paves way for providing
(e concepl of “waste inlo wealth”™ by
withzing the agri-wastes for a
sustainghle mnd more cconomical
WAEr reatment process,

Microalgae biefilm reduced
arsenic avcumuolation in fsh and
human health risk

Microalgae biofilm was grown on
mesh fel w ameliorae the WK
properlics of arsenite [As (111)] 1o a
madel fish 1,2, Labeg rokite and also
assesses Lhe sk as foml. Fighes ame
introduced to As (111} contaminated
water (0.3 amd 3 ppm) along with
microalgae biofilm and fish healih
was assessed (gprowth, biochemical,

SWARLIPMNAGAR

Gram Panchayat KAJURI G P
Source Id- B165-0532

Os value: B4 ppb

[4E6.08 ppb present study)
Depth 1150 F1

Category India mark dl Type
Handpump Tube well

As value: 59 ppb (present study)

Gram Panchayat TEPUL MIRZAPUR

Source it B169-195
As value: 62 ppb

{68.68 ppb present atudy)

Depth: 826 Ft

Category. India mark -l Type

Handpumg Tubewell

.l';a.illl'||1ll'|li: sies gl Medm beel and arsemig concentration i the wwbe well waler
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bacmatological, newrological and
physiological parameters) after 30
days of exposure. The humin health
risk was also evaluated via estimated
daily intake, Target Hazard Cuotiend
(THOY) and Target Cancerrisk (TCR )L
Fumher, As bioaccumuolation  and
their bioiransformation in fsh tissues
S e e and periphyton were analyzed
i it - llLruu;h 5.'pi::ci::ui1.:rn studiss usingrl_E-
ICP-MB&, Microalgae biofilm
incorporation  greatly improved
(P=0.03) the As (111) induced
supprission in respiration, NH,
excretion and brain AChE activity in
fish via the meduction m oxidative
stress and As bicaccumulation, [talso
improves the hacmatological
parameters {RBC and WEBC), serum
and tissue biochemical parameters,
specific growth rate (0.83-0.85 o day
'} and figed conversion ratio (1.8-2.0)
a5 compared 0 control. Specialion
sludhies using LOC-ICP-MS confirm
high accumulation ol As (V) by the
peniphytic system (5-31.9 g g ) and
loww mecumulstion m Fish muscle. Ti
was also observed their conversion o
less toxic excretory forms [As (V)
and DMA]. The present study
signifies the usage of microalgae
biofilm-bassd aquaculture system in
As contaminated regiop for

f} I h i} i producing safe fish with improved
Mish vk,

Microalgne comnmunity present in the hiofilm grown on bonama pseudostem. aj
Soenedesmiug 5., (b) Seanedesang 5p., (e Scamadesniis sp,, {d) Seemedlesmn sp., (e
Stenedesmny Miupa, (1) Nitzechio sp. (g) Fragellardg sp () Nevicefe s (1)
Svnedra 3., () Chlprella sp

L
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Changes in ACHE eamyrie activity of Osh (L sefiing] brobn cxposed e difTemmi
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Project Title: Fisheries resource assessment and prediction in inland
open water under Al and Big Data platform

Project Cade: FREM/20-23/18

Duration: April2020-March 2024

Sttentific Personnel: M. Naskar (P.L) B, K. Das, A K. Das, 5. K. Sahu, C,
Jana, N. Chanu, Arun Pandit, 5. N Singh (upto 30.04.22 ) and D. s

Data ingestion and munging: These
Two ferms are the most important
steps in the workflow of Bigdata
analytics. The present data ingestion
entails extensive web-zearch for
relevant data to fulfill two objectives
- creation of nabionwide map of
aguatic life suitability in Indion rivers
and enlisting all inland fish species
endemic and exotic (o India. The data
it Ministry of Jalshakio and CPCE
wehgites are in different formats,
especially in text and pdf files. A
python program that converts tahles
in pdf wias used o retrieve the data.
The retrieved data were available for
14 vears (2007 to 2020)
asvnchronous at 2667 location
distributed  over Indian rivers

mcluding canals. The converted data
wite then saved o the cloud
siorage Tor application developmeni
nsing Big data tools, Again a python
program has been developed for data
munging that includes discarding
outliers, filling missing wvalues,
synchronizing peo-location,
paramefer filiering, data
concatenation, basic exploratory
analysis. A python program has also
been developed for web-scraping
using 'Beautiful Soup’ and ‘selenium'’
modules. It automatically searches
o main websites - FishBaze and
Catalogue of Fishes, and {hen
downloads fish species list from both
sites, matches two list and Anally
enlists all the freshiwater fish species
along with the altermative names, The
IOSTLMMINE error was assessed by
settmg the benchmark of the manual
list. Finally, 142 inland fish specics
{28 orders; 118 famihies; and 49
penera) were listed amd saved in a
cloud storage. It is somewhat higher
than those listed by FishBasc, as
because we mcluded all fish species
that spemd some period in inlamd
waters during their life cycle, An

extensive literafure survey was
carried oul for exotic fish species; i
entailed 21 rescarch and popular
griicles, websites of ICAR-NBFGR,
NMFDB, MPEDA, aguarium Fish
India {www.aguarimfishindia.com),
resulting in 227 specics belonging to
126 genern, 41 families amd |5
orders. The futyre aim is 1o correlate
species distribution with
envirenment-specifically  derived
frosm remotely sensed images and on-
field secondary data,

Feature add-ins tp Web-GIS portal:
Three very useful features are added

in the existing Web-GIS portal, as
follows_ A feature add-in exploration
of CPCH data through online GIS. A
total of sevenm parameters-
temperature, DO, pH, Conductivity,
BOD, Witrite and Feeal Coliform -
were  presented on the Web-GIS
plitform. 1t displays the maximum,
minimum and mean values of cach
parametsr. A timeling (vear) slidebar
is placed in the web pages that an
interested user can wvisualize the
spatial -and temporal trend. The
second feature is the online GIS
mapping of hypoxic siress of the
Indian nver systern, which is the first
cver attempd in India. Hypoxia is an
environmental phenomenon wherein
DMssolve Oxygen (0] concentration
in an aquatic system falls below the
minimum threshold necessary for the
propagation of aguatic life. IUCN set
the threshold DO of 5-6 me'l, while
CBCR conservatively set this
threshiold of 4 mgl. The present
eiploratory analysis used the
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Treod in the nsk of hypoooc stress inthe Indian Rover system

mimimum D0 value as the mdicior
and defined the hypoxic stress of a
site when the yearly minimum DO
level falls below the threshold values
mentioned above, The Web-GI1S map
produces hypoxic stress map for both
the thresholds. 1talso bas the omeline
slide bar to see the spatio-temporal
changes the risk of hypoxic stness in
the Indian river svatem. The feature i3
very useful 10 the managers to
location-specific  decision-making

Marirsia Walai

m different  minnd
their interagting

Species nchness
walers and in
eivITOTmenl

for remedial measures and  low
coforcement. A Polsson-Gamma
mixture model predicted increasing
trend of hypesic stress risk in Indian
reiver system for both standands,
[UCN and CPCB.

The third feature allows & user to
navigate aspatial speocies
mformation. It readily displays a
Yenn disgram of the species nchness
of two interactive habitats:
freshwater and brackish water.
Besides, it offers other oplions of
view, such as alphabetical lisg, habita
type, taxonomy type and their
intersection, Indian fish axonomic
richness can be explored with a few
mouse click, which is not available in
Indiatill date.

The #ooplinkton community is o
widely used biomdicator for the
biological assessment of nvenne
aguatic ecosystems. Phyto-
rooplankton mieraction and spatially
varying river environment

parameters percervably govern their

spatial distribution m a large niver,
This invites the challenge of
predicting zooplankton abundance
along the river channel. The present
giudy has proposed & peostatistical
framework to predict zooplankion
ghundince alome the river course
while decoupling phyto=zooplankion
relationship from spatial dependency.
The strength of secondary data on the
river Marmads-a large tropical nver
in India-hazs been utilized (o
gocomplish the goal. The nonlinear
logistic regression knging has been
found to be the most cffoctive
framewaork. The phyto-zooplankton
relationship captured 66% of
zooplankton vanamlity, having
maderate (37%) residual spatial
dependence. The results have shown
fongitudimally  fluctuating  spatial
variability, which supports the rver
serial  discontinuty  concepi. The
proposed [ramework has generated
smocth zooplankton abundamce and
sustainability predictive maps that
have allowed detection of the change
point  locations of zooplankion
gbundance. The map has precisely
tdentified the most productive zone
of rzooplankton sustamability, The
study also has appraised obtaining
approximate data in the arcas where
sampling is infeasible, which will be
helpful for location-specific
management strategies on a lower
spatial scale, Albough it does not
replace actual sampling data, the
approximate augmented data are
helpful for bétler management-eyven
on a low spatial scale, It is a
significant step forward for better
Fiver management concerning
potamoeplankton.
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FISHERIES ENHANCEMENT AND MANAGEMENT

Project Tite:: Diversification of fish species for enclosare culture in Cuoliure of X,

reserviirs and wetlands
Project code: RWF'] 7-20/19

Douration: April 2017 -March 2022

Scientific Personnel: B, K. Dag {PL), A. K,
Sarkar, 5. Kumari, Mizhal P, 0. Das, M. A, Hassan,
Swam, T. Tayung (upio 03, 10.21), 5. P Kamble, A. K,

Debnath, 8, Yengkokpam, P, Das

Evaluation of different sabstrates
for periphyton based cage culfure
of Systomus sarana

The study aimed at evaluating
different periphyion substrates
(quantitative and qualitative) and
their mmpact oo the growth and
survivalof 8. sarama, The study was
conducted for a period of 120 days.
The experiment was divided into four
treatments based on the tvpes of
substrates used, namely C (control
eroup — without substrate), BM
{hamboo-based substrate). SB
(sugarcanc-based substratch, MN
imosguito net-based substrate). The
fingerlings of 8. sarana with ave. size
20,8741 35¢ stocked @20 nos.m” in
all the cages. The result showed that,
the maximum Final Body Weight
(FEW) was recorded in BM
(143, 80+£3.35g), whith was
significanily (P=0.03) higher than
control (123 5043 490 and 5B
(1274044 . Tog). Similarly, the
highest Weight Gain (WG) was
observed im BM ({122.93£3.35g]),
which was significantly higher than
control (102632349 and SB
i 106,534, T6z), but nod significently

Sahon, M, H, BEamicke, 1. K,
R. Das, G, Karnatak, H, 5.
a5, V. B, Thakur, I3,

different from MM (114932455 £),
Highest Specific Growth Rale{SGR)
was recorded in BM (1L 60=0.01%4),
which was 7.5% higher than the
control [ F.4820L02%). The highest
survival was recorded in BM
(B2 75209200 followed By MN
(78,0641 06%), SB (75.25+1.30%)
und control group (T0.46&1.64%)
respectively. The wield attribute
analysis reflects that the highest viekd
per cage was obtained by BM
(199,912,023 Kkg), which was
significantly higher than other
treatments. With the incorporation of
periphyton m the treatments, the
vield of SB (161,052, 7%z ) and MM
(I TEORE2 43ke) was increased by
1% and 21%, respectively, in
compartisen to control
(146193 41kg). The lowest FCR
value obtained was 1,2320.07 in BM
which mepresents the best form of
feed wilization by fishes in the
presenl study. Thoueh the FCR value
of BM did not vary significantly from
SB(1.57+0.09) and MN (| 40:0,08),
it wvaried significantly from the
control [ 1.740.08), The highest
vield waos recorded in BM than the
other reatments.

saramg with
periphvton substrate and different
graded level of artificinl feed

[he study was conducted to evaluate
the growth and survival of 5 sarana
under the bamboo substrate and
different level of artificial feed. All
the treatments were suppleed with an
equal surface area of bamboeo based
periphyton substrate and the
commercial feed were reduced at a
graded level and named CFI100
{100%% feed), BM-+CFTS (75% feed),
BMACFSD (50% feed), BM+CF25
{25% feed), and BMECFO (0% feed).
The third experiment was conducted
for 180 days. All the treaiments had
three replicates, and the cages were
assigned as per a complete
randomized  design [CED). The
fingerlmgs of 5 sarana with avg. size
200,57 + 1.35 g stocked @20 nos, m”
in all the cages, The growih attributes
of 5 sergne reared for 130 day
showed thit, the FBW of BMACFTS
did not vary significantly, although it
was higher {164.35 + 6.06 g) than
CF10f, A gradual decrease in
cominercial feed supply resulted in a
significant decrease in FBW in
BM+CF50, BM+CF25 amnd
BMACF0, Lowest FEBW (5374 4
B.92 g) was recorded in the treatment
with no commercial feed along with
bambope periphyion subsirafes
{(BM4+CFO). SGBE woas naol
significantly affected up to 500
commercial feed reduction e,
BM+CFES0; however, it was reduced
in BM-+CF30, BM+CF25 and
BMACFD, The FCR in the present
stugdy was in the range of 1024008 to

Bambog. subsatraie

Sugnrenne based subsirare

Different periphyvion based substrates

g

Moasguitn net-hased subgirae
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Crroieth ol surveval of Amiur carp ot different stocking denstoes Growth indices and feed conversion efficiency of

Amur carp at different stocking densities
obtaimed 10 CELO0, which was
sipmificantly different from the other
treatments. The lowest FOCR  was
obiained i BMHCF25 (1.02L0.08)
followed by BM+CFS0 (1.2420.00)
and BMACFT5(1.5840.08).

erow-out culiure of Amur carp in
floating cages at different stocking
ilensities

Armir e hispvested (o cagey

2634014, The highest FUR was
obinined n CF100, which was
significantly different from other
ireatments, Highest vield was
obtamed m BM+CF75 (21560 4

)

3.27 kg) with no sigmiticance with

Ic
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CF100, the vield gradually declined
with o decrease in the commercial
feed supply from BM+CF350
onwards. The FCR in the present
study was i the range of 102408 to
2634014, The highest FCR was

The present shudy was conducted 1n
Maithon reservoir, Jharkhand India
The fingerlings of Amur carp
(1227403 em, 35623, 10g) were
stocked in CIFRI G model cages{5m
% 3m % 3.5m) im triplicate at three

N
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Varyn sillkworm popae

(LUT [

Tlestimal 'I|.|.'.-!|.|1-'.r|'\-||q'-l-.'1:r'.
inflammution when meplacement level

goes bevond 5006 af protein level, with
ihe ingorporsilon of vanya silkwomm
pupae meal in the diet led 0 P
.'||'||l:-,lll'.'.l'.l'r...l'r.l.'.'l.'- FEared iR nat cages

different stocking densities viz 10,
20 and 30 no=s./m’ designated as low,
medinm, and high stocking density,
Fhe fish were fed with CIFRI
CAGEGROW feed at the rate of 3.
6%a of body weight teiee o day. The
study showed that stocking density
significanily aflects the  growih
performance. survival, and feed
utilization of the fshes. After 240
doys of culiure, the higher prowth in
terme of weight gain (358,64 + 10,03
gl. absolute growth rate ( 1.50 £ 0,05}
and specific growth mte {1.00=0.01)
iid -feed whihzahon and Feed
cfficicney (FCR: 1.71 £ 0.23) was

. i

- T
Flsherios Enhancomant and Mansgement

achicyved n luwer siocking density of
S0 10 folioared by 50 20 and lowest
vilue recorded in SDx 300 Poo
survival raie reported m highest
siocking density. The B:C ratio was
sienificantly higher in lowest density.
The present study suggests that the
optimum stocking density of Amur
carp {10 nos/m’) ensured the best
growth performances in terms of
welght oain, survival and feed and
profein ufilization

Evaluation of silkworm pupae as
protein source in diet of cope
reared E hypopltfalns

The present cage culture trial was
carried out at Maithon reservoir for a
period of 20 days. £ hypophthals
(16.1+1.25g) were stocked in cages
(75 m} al the rate of 33 oumbers m™
and fed withvawya silkworm pupac-
basad fish feed replacing fish profein
(28% in feed) in feed with non-
defatted pupoe meal (0, 23, 3, 75 and
[00%4). Fish were fed (2 3-5% of body
weight. The fish protein in dict was
partially replaced by the
incorporation of pupas meal protein,
thus both the ingredients served as the
nain profein source holding a nearly
equal amount of c¢rude profein
cotiftent individually, Final weighi
ranged from 36,2 - 43,62, SGR (%]
ranged from 992~ 99.8%, PER
ranged from 2.0-2.82, and FCR
ranged from 1.27 to |78 The sudy
indicated non-defatted non-mulberry
silkworm pupag protein can
effectively replace the dry hsh
protein incorporating to the level of
50% m the chet of sinped catfizh n
cages. However, as the replacement
level increages feom 75 - 10%s the
average body weight of fish declmed
Hi_l_..'r'lil'u_'ﬂl'|1|:r' (= 0.05%vin I_'q.i-I'I'IEEII'jh-ﬂI'I
o the rest of the diet frestment
groups. Intestinal hstomorphology
revealed when
replacement level goes boyond 50H4G
lewvel, the
incorporation of vanyas  slkworm
pupac mecal in the diet fed to B
frppeedrtha o reared innel cages

inflaommation

al |,1:-.|||,.'i:| with

i
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Live metacercana igolated from O Meragenlates

First report of [separarchis
hypsedobagr (Billet, 1898) infection
in cage cultured Ompek
bemaculofs

Oecurrence of metacercariae  of
{yopararchiis  Avpselobagri was
reported in Ctwpok  bimacularis
cultured m cages at Maithon
reserveir, Indii. The metacercarial
parasite was imitially identified
morphologically. Molecular
identification through partial
amplification of 185 rRNA ond
evtochrome oxidase sub-unit 1 {CO0)
gene and sequencing Turther
confirmed the parasite species. The
prevalence of melacercaria ranged
from 42.2% to BH.8% and intensity
from 1 1o 10, Host size influenced the
intensiy of infection. The ocewrrence
of the first infermediate host snails
indicaied that they might be the
possible source of cercaria in the
cazes, The presence of parasites not
aonly affierts growth and survival bt
also  leads o reduced consumer
acceplance. The control of sl
vectors might play a significant role
in prevention of parasitic diseases in
cage oulture system.

Encysted metaccrearin in mascle of O fimocnilodn

Projeci Tithe: Susfaipable Production enbancement and livelihood
improvement through technological intervention (pen culturée) in selecied

riservalrs and wetlands of India
ijl.'u!.{.'urjr:: RWEF21-24/14

Durwtion: April 2021 -March 2024

Sclentifie Personnel: 8. A, Haswan (PL) 5. K. Monna, [, K. Meeia, B
Baitha, H. S, Swain (upto 31,08.22), 5. Kambile, B Das

Pevelopment of 2 new pen design
for grow-out fish farming

A mew pen has been designed and
developed for installation in deep
waters for grow out culture of fish by
overcaming the problems of receding
wiler levels and wave actron in large
water resources, The pel pen was
fabricaied using polypropylene net of
Jom mesh, polvpropylene rope, high
density  polvethylene  drum Toat,
sand-filled Mexible polyvinylchloride
pipe and metallic snchor and installed
at Chogna, Maithon dam., Jharkhend.
Polypropylene (PP) was sclecied as

nel material for its long durahility,
Nexibility and high tensile strength
thatt make it suitahle For long durstion
pen culture in dynamic ecosvstems of
reservoirs and wietlunds.

Consdering greater physical stabality
arid least amount of material aeeded
for construction, the pen was
construcied in a cincular shape and
inszalled m Maithon reservoir. The
penmeler of the pen was 210m o
cover anangs of (L3 ha. The pen sile in
the metervodr was selected based on
seasonal Muctuation of water level
below 10 m, rosd accessibility, pentle

Installateon of pen 1o progress

i
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il . o Cx
Stocking of TME fingerloge in pens ot Balipames lheel

Table. Hahitat paramelers of watcr ingide pens

Location

Ade Temip (C)

Water Temp ()
Deeprh (i)
Transpasency (cm)
Dk (g1}

pH

Conductviny {jpscm)
THE (mgtl

Free COx{mg )

Tuital Alkalinity (mg'l ]
Total Hardmiss (mgd )
BOD (gl §

CIPP imgCimh)
Avvaiiable POyl mg] )
Total Chloraphvll (mgian')

245072433 N BRI T 00.44™ E
268

24.8

1.0-1.3
30-33
.6-6.0
7.33-7.64
612-627T
443447

Mil

208-220
J06-314
2.8-3.6
TE.13-80.35
0.023-0.28
16.19-1798

Input distribution cum swarsness programme of the Katpanss wetland

==
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slope, muddy and feast undulating

hattom free from bowlders, and active
fishers' group,

The pen wall was allowed to catch
silt, gpet softened and develop
periphytic community for a fortnight
hefore seed stockmg. Slaked lime
i 2 30k ha was applied in the éntine
pen area. Advanced fingerhngs of
935 T4e were slocked i the pen ot
stocking density of 1278(0Vha after
acclimatization and prophylactic
weatment in kMnO solution. Fish
were fod with supplementany feed (@
3% of body weight m fecding tray
made up of PYC pipes and fine mesa
to resirict the floating feed to escape
cutdide of pen area. The experiment is
being conlinwed and pros and cons of
the new system are being recorded,
with monitoring of fish growih and
health.

Optimization of stocking density
for composite culture of Indian
mnjor carps in pen

Wetlands are hotspots of aquatic
biodiversity that supports livelihood
and nutritional security 1o the rparian
commurities, despile  sub=opiimal
levels of fish production. Fishenes
enhancement 15 8 recommended
practice to bridge the fish vield gap in
wetlands. To develop a standardized
protocol of rsing  Indian Magor
Carps { IMC) fingerings forstocking,
u pen culture experiment of IMC in
three different stocking denaities
have been initiated in Katiganga
wetland located at Berhampore
(Murshidobad) of West Bengal. The
present experiment 15 of its first kind
to evaluate the performance of
composite culture of IMC in pens in
witland in Gangetic plaina.

Sin CIFRI-HDPE pen, each of 0,1 ha
arca. wore installed st penphery of
the wetland. Slaked lime (@
250kgha} was applicd in the entine
pen arén. The weed and unwanted
fishes were removed by repeated
nctting. Afler 2 weeks, physico-
chemical parameters of water and
sediment of the pens were mieasyred
and Tndmn major caps fngerlings

7
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Fizharisn Enhancement and Management

{average body weight 4.31 + 1.20 gj
wiete stocked at stocking densitics of
2 lakh, 3 lakh, and 4 lakh szeds per ha.
Healih of fish was assessed before
stocking. Stocked fish were offered
feed 3% hve 1.-.-|_'13|11. Frshan: bomy
regularly momiored for health and
growwtn,

[he cage culture was conducied with

active participation of the wetland
fishers, An awarensss program wis
wrganized for members of the Fishers
Co-operative Sociery at the wetland
siteon pen culiune.

iC .
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Development af protocol for
feeding amd fish health
management in winter

Fish being potkilothermic animals,
winiler impars IMmMense siress
leadimg 1o low feed intmke, poor
growth and higher discase
ocourrences, An experiment 15 under
way o examine efficacy of a plam
preparation in maintaining feed
intake and health of fish
during winter. Stripped catfish

—

Pangasionodon  Bypophihalmus 6
very sensitive o winter and was
selected for the study, The plant
extroct, in different doses, is lop-
dressed on feed which is offered to
the fish ooce & week; [eed infake,
behaviour, weight gain, overall
health, haematological and blood
biochemucal parameters of fish are
measured &t regular intervals. Final
results will be obtained at the end of
the winter.




Project Title: Evaluntion and muansgement of environmental health

through omics technologics

Project Code: FREM20.23/17
Duration: April 2020 - March 2024
Principal Investigntor: B. K. Bechera

Sub-project 1: Metagenomic profiling of oodplain wetlands for scosysiem

health for monitoning

Sub-project 21 Stock characterzation of two bagnd specics ( Mysfus cavayiny

and M. guifo) fisheries munagement

Sub-project 3: Efficacy of fish epidermal muces as a biomarker for the
envifonmental stress and potential antimicrobinl agent against (ish pathogens

using ‘omcs’ technologies

Sub-project 1:

Metagenomic profiling of
floedplain wetlands for ecosystem
health monitoring

Scientific Personnel: B. K. Behera
(Sub-project Leader) V., Kumar
(w.ef (1. 04, 21), N. Sharma (w.e.f,
01,04, 213, T, Bera, 5. Roy (w.e. L 01,
04. 223}

Metagenomic profiling of Sardar
Bherry (East Kolkata foodplain
wetland)

Since comventional culiure-based
approaches fall short of revealing the
full extepi of the txovomic and
funcleomal diversity of the microbial
community. the metagenomic
approach has become the method of
choice for analvzimg in-depth
taxonomic profiles, functional
assesament, and interactions  of
microbial communities, Microbiome
community  structure  studies
wastiewaler wreament construcied
wetland zediments can provide mew
insights o the potenbal bio-
indicator species and biomarker
communities. To address this, we
underiook the Sardar Bherry East
Kolkata foodplam wetland as the
model system for a metagenomic
investigation. We collected zamples
from the Sardar Bhermy Wetland at
four different locations: RP
(reference point, which is the infake

L

gitc), A, B, and C (outlet site),
respectively, Wetland  sediment
microbial community structure and
diversity were examined using
Hlumina high-throughput sequencing
lechnoliopy and calculated using
MEGANG software and the MG-
EAST web server, The existence of
large numbers: of bac<terial
communitics wes confirmed by
taxonomic classification, followed
by mimor ahundances of archaes and
cukarvotes in all of the sampling
sites, although the occurrence of
viruses was only noted at the RP
{reference point) site. Profecbocieria
wius the most prevalent bactenal
phylom in all sampling sites,
followed by Bacteroideles,
Firmicutes, Chioroflexi, erc., as
determined by the Sardar bhemry
wetland sediment metagenomd
analvsis. The RP location had the

microorganisms present. The major
gemera found in the metagenome of

Sardar berry sediment include
Bacilfus, Condidatus, Coptotermes,
Burkholderia, Acidithiobacillus,
Dehalococeoides, Methanolinea,
Meothanozaera Aminohacterium, and
Coxfella ete, Tt is inferesting o note
that several bactersa and viruses have
only been found at the RP sampling
location, including  Arsemophonms,
Bagcteraldey, Methanoxiaelda
Aeromonay, Psendomonas,
Nitrativuptor, Desulfobulbux, and
Flavabacierium, The Ffenctional
profiling of COG analysis revealed
that nearly 50% of the gencs were
invidved in metabolism (inchuding
carbohydraie, amino acid, lipid,
nucleotide, and coenzyme transport
& metabolism), followed by nearly
2000 ol genes in charge of cellular
processes & signalling (mcleding
cell division, cell cyele control, cell
wall/membrane biogenesis,
miraceliular trafficking, and signal
transduction mechanisms, eie.), and
158% of the gemes in charge of
mnformuation  storige & processing
(replication, transcription,
translation, RNA processing,
chromatin  structure and  dynamics
etc.). Owerall, these findings offer
better understanding of the microbial
diversity, dynamics of the
community structure, and function of
the Sardar bheny sediment from the
east-Kolkata wetland, which is
anticipated 0 open up opporfunities
for the investigation of novel
functional penes and/or enzvmes
with potential applications in

highest concentration of bioremediation and human health.
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Development of microbial
consortinm for the potential
removal of ammonium from
contaminated water hodies

Chermcal treatment includes directly
igecting  chermical  oxidonts  mio
contaminated sml and growndwater,
often pssociated with olterafion in the
native squatic chemistry and biology.
Bioclogical treatment
iBioremediation) most  commonly
involves the breakdown of
contaminstion into oontoxic forms
uzing microbiological processes. The
process utilizes living organisms fo
remove environmental pollutants
from seil. water and gases. The
advartages of emploving mixed
microhial cultures as opposed o pure
culres in bicremeadiation have been
widely demonstrated, It could be a
attribated te the effects of synerpistic
mteractions among members of the
pasocEtion, |1 ois possible that one
species remaves the texic
metaholites  (that otherwise may
hinder microbial activities) of the
species precedmg it It is also
possible that the second species arc
ahle o degrade compounds that the
first i= able 1 only partizily, Our
research was directed toward
understanding the roles of individual
members in influencing the
effectiveness of a microbial
consortium  and removal of the
nitrogenous  compound  from  the
puatic ecosvstem, Based on the
survival and growth compatibility
wasays, 8 group of 4 baclenal strains
which were able o elfectively
remove ammonia from the system.

Lr] mn Pt =0 &0 =0 ]

()

I’hfilrgum:.llc iree af f:L'.wm.?nn_'rl'ﬁrr_."Mvill'rjr'.'rr:r isHI 1A, L. waaevaiales 1mHI) I:Fl].
Baeltfoes smbific (100 (), B safessdiy (14 (D) & sebnilix (I8) (E) and
Citrahgerer fivandii (50) (F). Baged on 165 fRNA meleotide sequences following
masimum eomprsaie lockihood method by the MEGA | software
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nitrification product, MO -3 dnd MO, -N were shawn Torcach nos-pathogenic sivac (L, Selfrnis (SHLL L secreicdes (SH2), B

stilfllis (10pand B safeeads (14))

Microbial diversity and pollution
status of Himalayan Lake {Mirik
Lake)

The Sumendu Lake often referred to
a5 Mirik Lake, 12 a body of water in
the Lesser Himalayas that is 1,25 km
long. 110 ha in size, and has a
maximum depth of 8 m. The fish,
water and sediment samples were
collected from  difTerent sites o
estimate  the microbial diversity,
physicochemical parameters and

=

By metal concentration. The water
and sediment chemistry of Mink
Lake exhibits distinctive variability.
Inductively Coupled Plasma Mass
Spectrometry was used to describe
the concentratbion levels of the heavy
metals (Fe, Mn, Zn, Cu, Cr, Co, Cd,
Ni, Pb, and As) and 1o estimate the
pollution quality mdicators for the 33
oo, of water and sediment samples
that were taken from |1 gites during
June 2022, The level of heavy metal
contamination in the water was found

to be within scceprable  bounds,
Sediment samples were found to be
fow lo moderately polluted sccordimg
to several pollution assessment
mdices (Degree of Contamination,
Contamination Factor, Ecological
Risk Index, cte.). Pethia conchonius
and Cyvpeinns carplo were collected
from mirik lake. The concentration of
heavy medals was found o be within

acceptable limits,
spatial distribution pattem of heavy
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metals in sediment s depicted in
fipure. Cr concentration mnged
between 32,1 pgle- 84,7 pg/pwith an
average concentration of 644 po/g.
Co concentration ranged between
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4 84 - 17,5 pe'e with an average
concentration of 133 pe's. Ph
concentration ranged between 3.79
po'g - El}._ﬁ ng'g with an average
concentration of &00 upgfj. The

highest concentration of Ph was
found in the station outlet point (20.8
ppfa). Fe concentration ranped
between 12980 - 61032 pg's with an
owverall average of 37823 g,
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Sub-project 2:

Efficacy of fish epidermal mucus as
# biomarker for the environmenial
stress and potentinl antimicrobial
agent against fsh pathogens using
"omics’ technologies

Scientific Personnel : P Maurye
{Sub-project Leader), M. 5. Devi (On
leave since [0 10.22), K. Kumari (On
leave 22.08.22 1o 3)1.82.22),
Santhana Kuamar

Fish epidermal muocus
AMPs/proteases as specific
hiomarker for environmental
SIress

Biomolecules in fish epidermal
miucus make a froni-hne defence
barrier apainst pathogenic/non-
pathogenic microbes residing in
aguatic cnvironment. AmMmong Yarious
kev constituent of nnate immune
svatem, the epidermal moecus of
fishes comprises the AMPs for
antimicrobial activity and proteases
for activating immune mechanisms
to efficiently degrade the potent
pathopens, An mdiscnmimate wse of
antibiotics and increasing  diverse

pollutants i the fshponds leads 1o
redistance in pathogens and affecting
fish immunity, respectively which
resulicd in the down-"up-regulation
of many mucus protens peplides
senzyvimes of innate immune defence
svstem. Broadly classified mucus
components exhibit broad-spectrum
of antimicrobial/meutralizing
activities against wide range of
pathogens in stressed  ecosystem
Local fishponds (East Kolkata
Wetland or "Fery') were engrossed
with wide range of stress factors due
to ncoming lanneres waste. Many
commercially important Cyprinid
fishes (familv: cyprinidos) were
extensively cultured in these nutrient
rich fishponds by residential fish
farmers after implementing  mild
waste/disease management
stratesies. Eprdermal mucws of eight
different fish species belonging 10
three groups of Cyprimidae (Indian
major carp, Exotic carp, and Minor
carp) inhabiting in the same fishpond
wis simiilianeously analvsed using
subsirate gel elecirophoresis
techmigue (SGET)Y in search for the
potential biomarker of aquatic stress
and for analysing significant actions

En#l Kolksta We sl

af potent AMPs mainly cathepsin D
and serine/cysteine proteases. Fish
mucus Zymograms (1D2)
demonstrated the presence and
activity of proteases expressed by
each fish species which ranges from
low 1o high molecular weiglit (30 ta
66 kD) with varving intensities and
rumber. Presence or absence of some
distinetive transparcni bands in
celatin-pymo-gel (12.5% with 4%
stacking) images showed higher level
of Cathepsin [ expression in some
fishes as detected by degradation of
specific substrate in gel.
Heterogeneily in the expression
pattern of bioactive molecules in the
epidermal mucus has also revealed
the  adaptation differences among
these fish species in same aguatic
ecosystem. Tolal protein
concentration (m mgml and prodein
profile {ne. of bands) of the
epidermal mucus also showed
variations within and among the
group of fishes. Fish mucus prodein
content, mucus volume and mucies
viscosity were varving at different
level with highest m Loabeo rofifa
fLr} and lowest in Creochronis
niforicus (Om), but this may be not an

Ephlermal Prangin
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accurate depiction due to
uncontrolled environment. In this
regards, the lab experiments were
done, mnd results were under process
o provide concrete conclusions.
Protein SDS-PAGE (12% and 15%)
gels showed that exotic carp
(Cyprinus carpio (Ce) cxpressed
miny proteins (42 no.) in epidermal
mucus as compared 1o olther Gsh
species {(Indian major carp and minor
carp) which suggested that the
expression of moces proteins showed
the imterspecies wvariation,
Comparisons werne made between the
gels that showed the apparent
differences among the species in
relation to protein band width and
bund intensities, According to the
similanties in the gel position and
neutralizing  activities, two AMPs
were classified in the Labeo rohita
(Lr) and Cyvpwings corpio (Ce). ZDE
analysis was done only for Cyprinu
carpio (Ce) to obtain the reference
gel of mucus protemns. Few of these
fish species have previous records of
expressing proteins of mucosal
immune response in different
capacities, Our results showed that
some Tishes (Cvprinus carpio (Cc),
Fhpoptithalmichilns wolitric (Hm),
Crenoparingodon idelfa (Ci), and
Chvevchiromniy  nifovicay (0N have
higher capacity to neutralized
puthogens whereas other fishes
{Laber catla {Le), Laleo rohifa (L),
Cirvhismes mrigala (Cm), and Lalbeo
Bbarg (Lb) were susceptible and does
nod provide much protection against
pathogen invasion. With these
results, # was concloded that the
unsuiiable environment triggers the
infection and mortality inthese fishes
due to insufficient activity of the
innate immune components of
epidermal mucus. Other emsvmes
including metallopmieases are also
the mapor maucus constifuant of these
fishes. As per the MW of the resolved
proteins with transparent bands in
substrate specific zymo-gels, some of
the bands were embarked as
metalloproteases (MMPs) Among
these Cyprinid group of fishes, Lafeo
pohiita (L), Cveochromis miloticws
{On), and Cyprinus covpio (Co)
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shows high expression of MMPs as
compared to other fish species. So,
the intra and inter species varialions
woore observed mothe expression of
micus enEvmes of the studied fshes
S0 there were variations/similaritics
in the expression of major immune
proteins/engymes including major
protedses and AMPs; elaborating
their significant role in the fizsh
primitive defence system, This study
will be helpful in making strategic
planning for eradication of important
fizh diseases thal are making havoc i
many Lqualic ecosysiems,

Molecular identification of fish
epidermul mucus gencs

A challenge experiment was
performed to study the fish mmune
mechamismm  and to evaluste the
expression of enzymes/ AMPs for the
possibilities of biomarker. A briel
infection  (infection™ ™ ™ 1/10" and
/100" of LD30) of the most
opportunistic pathogen 4.
fdrophilla i the zebrufish  wos
setup with control ™™™ 1o establish
the efficacy of the infection, The skin
samples {avoiding  muscics/scales)
from the control™™'"*" and
infected™™ ™ fishes were dissected
out under lab conditions for
transcripiomic study, [amina SEQ)
{2 =150 bp)} pair-end sequence
technology gencrated 25.489828-
26,860, 806 raw reads in the
control ™ and infected™™ ™™™ fishes,
respectively, Afler pre-processing
and the removal of the adaptor
sequences,  low-guality  seguences
and reads with poly-N sequences,
total 22,449 680 - 26758932 clean
reads were obiained. Estimated 87%
of the reads were successiully
mapped to the reference genome of
Zebrafish. In order w identify
differentially expressed
transcripis’penes { DEGs) among the
skin transcriptomes of control™™
and infected' ™™™ fishes, a
comparative analyses revealed that
the total 1,36.871 gencs were
differentially expressed i these two
group of fishes,

Bivchemical analysis and protein
prafiling of fish epidermal mucus

Arsenic [(dx) contaminations is
reported from all parls of India
including the Indo-Cangatic plxin
which affecting millions of people.
The Cyprinid fishes showed
remarkable adaptability after
inhabitimg in Ay contamimated
environment bul up 0 8 cerlan
extent, As in aquatic environment
directly interact with the mucus layer
of these fishes and it 15 foremost
important to identify the
known/unexplored biomarker
(mainly protein/pepiide) for
revealing the adapiability strength of
these fishes with mnovel
enzymes/AMPs. Similarly, the
changes in the biochemical profles
ofepidermal mucws of the Hzhes from
Ag affected gites provide information
about the aguatic health status after

ing with the non-affected
fishes of the same family. In this
study, the fish epidermal mucus was
collectied from twio prominent aquatic
water bodies of West Bengal, India:
(1) Media beel (MB; As+ level =10
ppb) and (2} Natun Chara Beel {(NC;
As - level <1lpph). After analysing
the biochemical and protem profiling
of all the fishes, the epidermal mucus
samples of Cirrhims meigala (Cm)
collected from MWCAs- showed
differences in the total protein
expression and  decreased o the
carbobyvdrate content a3 compared o
the non-affected samples (MBAst+).
Partial shift/modifications were
observed in the protein bands of 102,
48, 25 kDa in the MBAs- spmples out
of observed 14 proteins bands which
may bhe dug o PTMs. A significant
varations in the protein bands (13 to
250 kida) with similar position in
slab pel showed differences i the
band wadth and intensities showing
thie high expression of some proteins,
Therefore, the protein profile of
Cirvhinus  meigala (Cm)  from
studied sites (NCAs- and MBAs+)
showed the differential expression of
some important protein bands {mot
vel identified) which are considered
for characierization and
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identification of possible
biomarker(s} specific for Ads
coniamination in aquatie waler
bodies. Activities of the MMPs
{metalloprotease) are dependent on
the presence/absence of few 1ons in
the fish epedermal mucus, Therelfone,
ionic composition comprising
sodiwm {(Ma), caleium (Ca),
potassium (K}, and magnesium (Mg)
in epidermal mucus samples of

MBEAy+ and NCAs- were estimated
uging ICP-MS, WNearly five-fold
increase in the Mg three-fold
increase in the Ca: two-fold ineroase
in the Ma; and no significant change
in the K were observed in the samples
collected from the MBdAs+ as
compared fo NCdz=- mucus samples
Mormal level of few ionse
components of the hish epidermal

L

mucus were affected by the ds
contarnination whereas others were
undiffectad,. These resulis showed that
the antibacterial properties of the
epidermal fish mucus were
compronmised at certoin extent in the
NCAs- fishes as compared 1o MBAs+
fizshes which directly inffuences the
e inechanism,
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ICAR-CIFR| ANNUAL REPORT 28

111



& I T '.1'“;.:-;.-" — —
nolsgy ana Nenetechnslog) s

ey

= e
—

———————

Sub-project 3:
Stock characterization of iwo
bagrid species (Mystuy  covasins
and M. gulio) Tor Tisheries
management

Scientific Personnel: P K. Paride
(Sub-project Leader), 5. Roy (Sub-
project Leader wef 21,1222y (In
the project wef, 01.0422). D
Bhakta, V. L. Ramya

For fisheries management, the
characterization of populations or
stocks of a species is a crucial aspect.
The management of fish wild genetic
reseurces depends on an accurate
assessment of penetic  variability
Hence it 15 imporiant to charsctenize
the genetic stock of fish species with
an emphasis on stock management.
[n the curment sfudy two small
indigenous catfish species of the
bhagridae family, Myerus gulio
{commonly known as long whiskers
catfish/mons-tengra) and AMyssus
cavasiny  (commonly  known as
Cangelic mystus/golsha-tengra)
were considered for the stock
characterisation,

Length weight relationship (LWR)
stady

M cavavine and M. gulin samples
were collected from both Treshwater
and estwarine resources Tor the stock
characterisation study. During the
year 2022, a total of 19 M. covasiis
were collected from lower stretch of
the Ganga River (Nabadwip,

Kuntighat). The size of the specimen
ranged from 91-162 mm
(128.00420.79), and 4.70-31.10 g
(16.05£7.58), respectively. The
citablished length-weight
relationship showed that exponent
vilue 'b’ was observed al 3.113 witha
comrelation of determination (R) as
0987 showing a positive allometric
growth pattern for the species in the
collected  environments. For the
species Moewlio a total of 52 fresh
samples waz collecied Trom
Hooghly-Mailah estuarine zone
{Sandeshkhali, Pathar Pratima,
Bakkhali, ctc.). The size of the
specimen ranged from 62-188 mm
(125742004}, and 2.20-62.H) =
(22,56+]13.51), respeciively. The
estahlished length-weight
relationship showed that exponent
vilue 'b" wis observed at 2. 819 with a
correlation of determination (R) as
0968 showing a negatve allometnc
groneth pamern for the species in the
collected environments.

Grenetic stock characterization

For the genctic stock characterisation
of Mysfus species, M cavasing
samples (dorsal fin} were collected
from the rivers Ganga, Krishna, and
Cauvery, while samples of ML gufio
were taken from the nver Ganga as
well as hatcheries (MNathats}, Total
genemic DNA was extracted from all
the samples following Asahida et al
(1996} with minor modifications.
The mitochondrial Cyth gene was
amplified from ecach sample using

PCR (forward primer LI14841: 5-
AMAAGCTTCCATCCAACATCA
GUATGATGAAA- 3" and reverse
primer H1514%9: §'-
AAACTGCAGCCCCTUAGAATG
ATATTTGTCCTCA-3"). PCR
amplihcation was carmed oot 50 ul
reaction volume contining PCR
reaction buffer (10mM Tris-HC1 pH
9.0, 50 mM KCIl, and 0.01%
pelatine), 1.5 mM MgCI2, 0.2 mM of
each dNTP, 10 pmol of cach primer,
L.5U Tag polymerase and 100 ng of
template DNA, PCE wag performed
using thermal cyeler {(Applied
Biosvstems) with following the
cedire nitial  denaturation  at
047 foor 5 mun Followed by 35 cyveles
of M°C for 30 5 and st 36°C
annealing temperature for 1.5 min,
elongation at 72°C for 2 min, with a
final elomgation at 72°C for § min.
The amplified PCR products (1140
bp) were purified using GenelET™
Crel extraction kit (Thermo fsher
Scientific) following the
manufacture’s instructions and the
purified PCR products were then
sequenced using PCR primeers in both
directions for greater agcuracy, Total
96 sequences mitochondrial Cyib
of M covasiug were submitted

to WCB] with gene accession number
MZIO1061-MZ1 91062, MZ436915,
MZ463197, MZS6RR02, MZST74438,
MZST4438, MZ501200, MZ516518,
MZSA0027, MZS46614, ONT153T6-
OMN715380, ONIT0386-0M3 10394,
OPATI216-0P5373218 from the rver
Canga, OP503683- DP5S036E9,
DP535407- OP335419, OP546036-

A° g o & B n - PHE'E?;;H _
0 4 w=oses | a0 - e
55 -‘* n- ;1 T
EHH i En a’
15 4 = 10 4 ;
] . i
10 4 20 :
LE * 0 - m«‘
@ - : : . o —= — : \
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Lingth(mm) Lengih{mm)

Langth-aeight relationship of (o} M covavins fromm the freshwater habrtat (Hooghby-Matinh estuany) and (b1 M gufie from the
estuaning hobatot{ Hooghly-Matleh estuary)
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The illustrated map of complete mitochondnal penome of (o) M covaster and (b) W galio. Actoral of 37 genes including proteing
coding penes (POG), rRMNAS, iIRMAS and D-loop conrel region representing their lecsiion and fentunes are disploved elockwise.
Ohster circle of cireulor map represenz genes inhedvy/positive soramd and bvsee part represents genes in Lighynegative strmnd.

OP5346047 from the river Krishno,
ONEEIAZ]- OMNBRIZEE, OPSEE455-
DP3ER439 from the nver Cauvery.
Furthermore, a tatal of 42 sequences
mitochondrial Cvib gene of A4, malic
were submitted to NCBI. with gene
gecession number ME229470-
MZI29471, MFIES05- MZIIRES0E,
OIS TT- ONIS9E], ONIEZ2TT-
DN9R2223 from the niver Ganga and
OPE514%1- OPR51493, OPR7102-
OPETEL], OP985171- OP9851TY
from the hatchery,

Complete mitochondrial genome
of two Mystus species (Bagrid
cutlishes)

The mitochondrial genome 18 o
potent molecular marker for
ichthvological studies that can reveal

phvlogenctic links and molecular
evilution. In the present study, for the
first tome we have used Nexi-
gencration [llumina sequencing
technology to characterize the whole
mitochondral penome of W gwlio
and M eoveesiy, The mitochondrial
genomes of Misins  covasing and
Misiuy  gulio are circular DNA
molecules of 16,334 bp in length,
weoll within the range of a typical
vertebrate mitogenome size of
| 5-20Kb. The complete
milochondrial genome sequences W
canvasies and M gulie bave becn
submiited in GenBank with an
accession number. (ORO1E997  and
984891 respectively. The total
bage composition for M covasie A
31.94%, T 25.7%, G 14,93% amd C
2TA43% and M, givlic was A 31.88%,

T 26,01%, G 1505% and C 26.]6%
respectively. According 1o our
findings, Mpstusy species
mitagenmmic tipanization consisied
of 37 genes in total, including 13
protein-coding genes {PGCs), two
ribosomol RNA (TRMA), 22 transfer
EMAzs (IENAs), and a D-loop
regulatory region which is
comparable to that of tvpical
vertehrate or ather fish mitogenomes,
which indicates that mitogenomes
may be highly conserved throughout
the evolutionary process, In addition
Lo providing unique genetic markers
for the sudy of conservalion genetics
and specics identification, the current
work provides significant insights
into the vanability and evolution of
fish mutochondrnal genoimes.

2
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Project Title : Development of nmmoniom and phosphate remediation
fechniques using napostructured materials for restoration of polluted

waler bodies
Project Code; FREMZ21-24719
Duration ; - April 2021 - March 2024

Principal Investigator: D. I Sarkar

Scientific Personnel; 5. Roy (w.e.f 01.04.22), T, Bera, Santhana Kumar V.

Metal oxide carbonacesss material
composite for phosphate removal

Anthropogenic activities especially
agriculiure, wrbanization, mdustry
led to phosphate pollution to vital
freshwater resources. Untreated
domestic and indusirial wastewaler
are main point sources of phosphate
pollution. Though phosphate binds
very strongly in soil through various
hvdrological processes bike leaching,
runoff eie, it gradually builds up into
asquatic belis leading o algal blooms
crepting anexic condition cagsing
death of fish ond other aquatic
crestures. Hence, efforis are taken in
the present project to develop a
phosphate remediating material the
application of which will lead 1o
reduce the available phosphate
concentration in these aquatic bodies.
A simple method for synthesis of
char-based material (HCAL) was
developed leading W free-flowing

gl inlis

+
I' Fydezchar
i

Lomgdie [HLAL(}

powder with a capacity to adaob free
phosphate 10 non gvailable form. A
series of materials (HCAL A 10 F)
were prepared by impregnatimg metal
oxides in o char material with
different welght ratos {0; Z;0.25; 2;
0.5: 500752 B 2and 1.5: 2), Itowas
Found that at 10 ppm PO,
concentration the char metal oxide
ratio of 0.5; 2 (HCAL-C) pave best
performance with highest phosphate
adsorpiion capacity (4805 gg'z) with
incybation fime of 20 hr. Hence
HCAL-C was used Ffurther m
subseguent  studies, To study the
etfect of phosphate concentration on
the adsorption capacity, different
phosphate concentration (3 ppm fo
LMD ppm) was incubated with HCAL-
C for 4 he It showed that the
adsorption process 15 dependent on
the witial phosphate concentration
with gradual increase of adsorption
with increase of initial phosphate
concentration Wl 30 ppm. The study
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Composie motenal pregansd from metal oxide and hydrochar for phosphate removal
(A Effect of leedrochar mid metal oxide ratio on the phosphate semoval capacity (B)
nnc effect of initel phosphate concentraton on the phosphale removal capacity {C)
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also showed that incubation time had
effect on the phosphate sdsorption
capacity with gradusil increase of the

sams with incresse of meubation
time. The efficacy of the developed
material has been tested i the
phosphate  spiked  distilled  water,
pond water and wastewater. Inall the
different water types, (he material
wis found to remove phosphate with
pood efficacy.

Characterization of carbonaceons
nanoscale material for ammonia
removal

In the project carbonaceous
nanoscale material was synthesised
for ammonia removal through
cationmic sdsorption. The synthesized
material was  chameterized with
Zetasizer wnstrument wsimg  the
principle of dynamic light scattering.
The average diameter was found to be
1128 nm and the zefapotential was
found to be <20 my. The negative s1gn
of the retapotential indicate the
carbonaceous nanoscale matenal s
highly negatively charged hence
could effectively bind with the
positively charged ammomium ion,
Further the material was
characterized with FT-IR
spectroscopy which indicate
PTESENee VATIOUS FENCLion groups viz.
-0OH (3334/cm)y, C-H (2978/cm,
2897 /em), >C=0 (1703/cm), -COO
[Laldiem) and -C-0-C- (103 Vemp,
Fhis spectrum indicate that the
aynthesized material is rich in acidic
moieties a5 compared (o hvdroxyl
and ether moieties present in the
pareii material. The presence of
mare goiche maoeties idicates the
generation of pH dependent negative
charge which helped m effective
armamomiim binding

Cyviotoxicity and dcute foxicity
assessment of carbonacenus
nanoscale material

Ii 35 essential o assess the potential
toxicity and negative  impacts of
nanoscale materials on the aguatic
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Hydrodymamic diometer { A ), zetapotential (B) and FT-IR specira () of tle synthesised carbonacecus nanoscale material

orpanisms and ecosvsicms, Acufe
toxicity festing allows for the quick
investization of different chemical
impacts on species and ecosystems,
Taking this into consideration, i
vifro fish cell lines and fish in vow
bioassays were used 1o evaluate the
aciote toxicity of developed
carbonaceous nanomaterial
compound, At first, the aculg
cytotoxicity of carbonaceous
nanomaterials was assessed uging a
stable cell line derived froim the gill of
Zebrafish (Dawio revia). Zebmafish
gill cell monolayers were cxposed in
the carbonaceous nanomaterial at
vanous concentrations {20, 50, 108,
250, 500, and 100D ppmd on E-well
plates. The cell viability is evaluated
after 24 hours cells exposed 1o the
nanomaterial product using
Muoreseent cell wiabiliy  indicator
dves (0.4% Trvpan blue). The
findings are used to colealate the
effective concentrations (ECS0

value) result iy a 30%% decrease in cell
viabelity. The examined
carbonaceous nansmaterizl prodeoct’s
ECS0 value weas determined to be 100
ppm. In the next experiment, fish
fingerlings were usad in an acute
toxicity boassay of nanomatenal at
varied dosages. In accordance with
OFECD padelines, the acute toxicity
af carhonacenus nanogmalenzls was
examined in IMC Lobecr wohiia

(1EE£2 2g) for 96 hours al various
nanomaterial exposure
concentrations { 20, 50, 100, 250, and
500 ppm). At the examined dose. no
mortality or hehavioural
abnormalities was observed. It i3

imporiant o oote that though we
observed acute cytotoxicity of
carbpnpceous nannmaterials el
line (EC30 value at 1(0 ppm], fish
didd nod exhibit any  mortality or

Zebratish gl cell line used i the study

Microscopic images of carbonoceous nonoscale material treated mdcronlzas
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sublethal effects even at
comeentrations of 300 ppm, which i
pearly 10-fold grester than the field

application rate,

Carbonacenns nanoscale material
enhanged the lipid productivity of
microakgae

Huge availability of banana
prewdostem wasie leads us to ufilire i
for microglgas growih and lipad
produciion. Al [irst, bapana
peeudosiem fiber was converted into
carbonsceous nanoscaele matenal by
hydrothermal carbonification, and
the same was vsed as a supplement
for growing microalgae Groesiella
gmtersonli for bodiesel production.
The carbonacecus nanoscale matenal
was added of concentrations of 100,
250, end 500 ppm at the initial stage
and expenential phase of microalgae
culture followed by an analysis of
biomass prodectivity, lipid
productivity, and fatty acid profiling,
and compared with only BG-11
medium-grown microalgae. The
study  revealed that carbonaceous
panoscale material supplementation
significantly (P<0.U3) improved
biomass productivity and 1t was 2-3
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W Exporeniial phase

1000 pm 250ppm

B inkial phase

Confrol

500pp

Lipad productivity of & enmersiei MNETTTTI grown in-differenl reatments

timies higher dsan the conrol group
There was i 23% increase (P=0,05)in
Lipid conotent at 500 ppm
supplemeniation. Similarly, lipid
productivity was also improved, and

the maxunum lipid productivity of

0.4 g/lday was achicved in 500 ppm
supplementation dunng exponential
phase. Furtber, thi: Gaity acid profiling
revealed the presence of more
amount of desirable fatty acids such
as methyl palmitate, methyl
linclemate, and obcic acud i the
freatments as compared to the

control, The biodicse] olwained from
the microslzae also complics with
both national and  inolernatvonal
standards of biodiesel. Interestingly,
it was atso complying with the fuels
of boat fishing at coastal scas. Hence
the present study concludes that
supplementation of the carbonaceous
naroscale matenal preferably at 500
ppm concentration stimulates more
production of quality lipids in the pest
microalgee which could be furte
wlilized  for  sustainabic  biodieaed

production,




FISHERIES SOCIO-ECONOMICS

Project Title: Sustginable Inland Fisheries Development Pathways to
Ensure Susininable Development Goals

Projisct Code: PSE20-2314

Duratiom: Apnl 2020- March 2024

Scientific Personnel: B, K. Das (P1), P K. Panda (up to 20,1222} AL Roy, P
Debroy, Lianthusmlsia, M. H, Ramieke, Satish Koushlesh, T, M. Chan, M,
AL Hissan, Arun Pandit, H. 5. Swain (upto 31.08.22), R. Beitha, 5. P. Kamble,
A K. Das, G. Chandrn, P, R, Behera (wef 011221} 5 Kumin {(w.e.f,

(04,22}
The inland fisherigs sector is
important for achieving the

Sustmnable Development Goals
arpund the world, This stems from the
fact that this sector provides food and
nuiritional security 1o billions of
people and  caters to livelibood
functicns of millions of people in the
world. The Project emphasizes on
harnessing the relationships between
inland fisheries, nterventions of
ICAR-CIFRT o address the SIS
through flagship programmes,
sustainable [sheries resource
managrement and the wreets of SDGs.
With this aim in view, we have
worked on SDG 1 (Mo Poverty:
Reduce Poverty by Involving PFCS,

SHGs, NGOs ete), SDG 2 {Zero
Hunger: Ensure Household

Mutritional Sccunty through SIFs);
SDG 5 (Gender Equality: Women
Empowerment through Omamental
Fish Culture); SDG 8 (Decent Work

Farmers' Income through Production
Enhancement Strategy), SDG 12
(Responsible Consumption  and
Production: Suestamnable Fish
Production); SDG 13 (Climate
Action: Cultwre and Pnpul&rwc
Climate Resilient Fish Species); amd
SDG 14 (Life Below Water:
Conserve Fish Diversiy with Special
Beference to SIFs). The following
interventions are not only helping m
achieving individual targets but also
resulting i mutually beneficial
synergies across the DG,

SWOT analysis of the fishers of
Sagar Islands, Sundarbans

Sagar island 15 inhabited by more
than two lakhs of indigenous people
mostly associated with the fishenes
and agriculture sector. 56 thousand
people of Sagar [sland belong to 5C

and 5T communities, constituling

and Economic Growth: Imcrease  25% of the whele population. which
POSITIVE
i
!
i
PRESENT s+=rormrmumemen . byt s b e s FUTURE
MEGATIVE ©" =M% _

belongs 1o the vulnerable, poor and
marginalized pant of the populace, A
study was conducted 1o assess the
ROCO-coonomic status, and SWOT
pnalyvsis. to know the baschine
mformution towards socio-econonic
uplifiment. The resulis of the SWOT
analysis was given in Fig.. Tromning
pnek capacity building for altematives
source of meome would Be  an
effective sirateey for improving their
livelihoods,

Enhancing houschold nutritional
security of fishermen through SIFs

Data abput role of S51Fs in Duma
wettand for the nuiritional secunty
was collected from 101 fishers. It has
been found that the 15 types of 81Fs,
namely pool barh, mola carplet, glass
fish, banded gourami, long-
whiskersd catfish, stinping caifish,
rig-rap eel, pangetic mystus, bromee
featherback, bullseve snakehead.,
spotied snakehend. rice eel, climbing
perch, dwarl smakehead, tank goby
were mainly consumed by the fishers
and their families in Duma. Further it
has been obscrved that 71.45% of
their fish harvest comprized of S51Fs.
The price of 5IFs 15 highest in the
summer season during the months
Apnl through June, There is no catch
or profit sharing mechanism with the
Fishers' Co-operative Society  for
=1Fs. The aversge monthly moeome of
the Tishers of Duma wetland s about
F0.750 per month,

S1Fs are a very crucial part of the diet
of the fishers and their families of
Duma wetland, 33% of the SIFs
caught was consumed by the fishers
in thetr families. The remaining 67%:
is sold in nearby the markets. SI[Fs
consumplion i fsher lomilies have
been also observed o vary according
b the availability and supply of SIFs
in the wetland.

Three types of marketing channels

have been observed to be practiced by

the fishers of Duma wetlund, These

are:

(1 Fisher Consumer {37%:)

(it} Fisher Wholesaler
Consumer (21%6)

Retarler

- |'_|'_1

11T



(iii} Fisher Commission Agent /

Wholesaler / Retailer
representative / Retailer
Consumer {125

The matkets where the Duma

wetland S1Fs are sold are Tan Basar,
Mew Market, Rail Bazar, Chand
Parn Fish Marked, Kali Tala and
Angral Fish Market in and around
Dumawetbond.

Fish production enhancement for
improving the livelihood of the
tribal fisheries in a small reservoir

The Kalo reservoir 15 a small tropical
reservair in (idisha with the
submerged area of 5335 ha Around
130 fishers we depending on the
reservolir fisheries for their
livelihood. Because of poor reservior
[igheries management, figh
production in the reservoir was only
25 tonnes i 2018-19, ICAR-CTFRI
intervened by stocking large size and
good quality fish seed produced
through in-gitu s2ed raising with the
participation of the local fighers. FRP
hoat and six coracles were disinbuted
i the local Primary Fishermen's
Cooperative Society for fishing
aperation. Integrated reservoir
fisheries development training
Proerammes conduciad in
pddition to fechnical puidance and
input support. Because of the

LUULY
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indervention of ICAR-CIFRI, twdal
fish production incressed from 25
tonnes o 2008-19 1o 530 tonnes o
2020-21. The increased fizh
production  in the reserveir has
ingreased the income of the fishers
wha rely o the reservorr Pishieries for
i lrving, This was targeted todoubled
the fishers ncome m o community
participation from the natural system
as por the national goal of doubling
farmer's income.

Developed food web of Beledanga
wetland

A mass-balanced ecopath model for
the Beledanga wetland has been

developed, Considering the
i
k- — — el At
ol

@

bioaliversity and wvailability of fish
catch data, the inhabitant community
of this wellind has been categporsoed
mte 12 numbers of functional groups
viz “Other piscivorous”™, “IMCs",
“EMCs", “Other camivorous”,
“Ommivore fshes™, “Planktivore
fishes™, “Henthos”, “Zooplankton”,
“Bichhomia"”, “Other macrophytes",
“Phytoplankton™ and “Detritus™. The
mass-balanced ccopsth models arc
well-known as one of the best
available tools for Eeosystem-hased
fishery management strategy a5 it
illustrares and also quantify the flows
(hoth matter and energy) in bebween
the funciional groups, Moreover, iis
mbuili ecodogical network analvss
indices, indicate trophic stafus

i 8

The Food web of Beledangs Wetland

(The arches were denoting the Tows and the cirenlar nodes denole the scological
groups dnd the gize of the circles indicates the magmimdesofihe biomass ol ecolngical
grogps. The IMCs amd EMCs denate the Tmlian Major cims snd the Exatic Mujor

LRIl s respecthiy '.-'I'r I
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integrily, system reserve and
production eycling process within an
ecosystem,. In the developed
Beledanga wetland proups like
“Benthos™ and “Zooplankton™ were
found as the most utilized groups
with the higher ecotropic efficiencies
(EE) value 0.7, whercas groups like
other piscivorous fishes, Eichomia
were the least utihized groups with EE
value of 1, Also, 3 lesserutilization of
plankton productivity is also
ohsarved as the caleulated EE value
was 0.2; All ecological groups of this
wetland ecosvsiem are placed within
trophic level | (the primary
producers) o 3.516 {Other
Mzciverous sh), This system
showed a less transfer efficiencies
(3.414%) and a low Finn's cyeling
index of 0.33%. Although, this
sysiem found as an immature system
or developing towards maturity, but it
has a good system of reserve to
withstamd the extermal perturbations.

Women empowerment fhrough
ornamental fish coliure

The state of Jharkhond shares 38 39%;,
of the country's SC & ST population
(Census India 20001}, Even thoupgh
great strides have been made in the
eradication of poverty, however, SC
and ST peoples are still among the
poorest of the poor. The ICAR-CIFR]
cncouraged small-scale backyard
ormamental fish culiure enterprise by
swiodnan togam additional livelihood
in the siate of Jharkhand throwgh
distribution of ornamental fish
culture kils, exposure visils, hands on
traininz and demonstration. Under
this program, 95 woman (30 from
Simdesa, 25 from East Singhbhuom,
13 from Bokaro and 23 from Ranchs)
of 8C amd ST commumity were
benefitted. The ornamental
benefictanes i the other places hike
Bhubaneswar, Bhadrak, Kultali and
Jamshedpur  have started caming
from this initiative, After 5-6 months
of rearing, women stared fish selling
and their camings started at Rs. 300-
200k month and are growing
continususly. The women of Amioli
and Kultali of Sundarbans have also
started marketing i local areas

Increase in larmers income
throagh production enhancement
strategy in small reservoirs

Forest product, fishing, sgriculire,
animal hushbandry amnd hunting are the
important  sources of  hivelihood
gmong iribal communities of
Tharkhamd. But shrinking arable Land,
persistent faeilure or lower
agricultural productivity, high
population pressure, climate change,
socio-political and economie
circumstances are threatening factors
for their sostammable Livelihood
sources. The mstitute extends support
to the fishermen cooperative
socicties belonging o Scheduled
Caste and Scheduled Tribe
communities of 17 reservoirs situated
of 5 districts, The livelihood
improvement program was done
threogh distribution of 34 pen culture
umits (CIFEI HDPE Pen). 2540 wons
of Tish seeds (Indian Major Carps), 36
toms of fish feed (CIFRI-
CAGEGROW) and 12 mechanzzed
moteniged and 5 non-mechanized
FRP boats (12 f OAL)Y to fishers of
the Schedule Caste and Schedule
I'mibes community. The beneficianes
were trained through demonstration
of the pen culture activities with their
participation. About B0%

i

beneficiaries (SC-316, 5T-493) with
gender representation of Male-799
and Female-10 from 22 cooperative
societies under 13 blocks of hive
districts, Sehagini Sakhi Mandal,
Farahiva, Hasnbag s exclusively
femule cooperative society benefitied
through pen culiure activity, The
estimated cumulative volume of fish
sceds ratsed through pen culture
activities in 34 pen unit was 1223
toms, considering 30% loss due to
martalities during culture perod

Pen culture demonstration in
wetland and to cullure and
popularize the climate resilicnt
speches

[uma is onc of the largest horseshoe-
shaped wetland of Asia having an
area of 257 ha with a water depth of B
= |7 [t The hsherfolk families of 9
villages surrounding Duma wetland
are fully dependent on this wetland.
For augmenting the fish production
froim this wetland through pen culiure
fisheries inpuis like HDPE pen, fish
feed, fish seads of IMCs, Spstonms
saorang and grass carp were
distributed previous year, With all
thiz suppor, the co-operative society
has raised the fishes in the pens and
after attaiming the stee of 35 - 40 g, the

- I0TE
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fishes have been released into the
welland for better production with
less mnvestment. Inthe vear 2021 they
have harvested about 79 ton of
commercial fish of value arcund 82
lakhs apart from ihe small indigenous
Tish,

In continuation o previous year
activity, this vear also a “Penculture
demonstration cum awareness
programme” was conducted on 17th
June 2022, About, 780 kes of fish
seeds were stocked in the six pens.
Being a weed choked wetland, the
'‘Grass carp model' has alko been
adopted in this wetland. In the mass
owareness programme Nshers were
gensitized about different aspects of
integrated wetland development
approaches including the in-situ
reising of the fsh seeds through
pﬁl'u.,ulll.lfr o reduce the cost of
investment. Besull demonstration of
the penculiure was done to motivate
the fishers to adopt the pen culture for
development of wetland fishernies.
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The diversification, security and
resilience of fishers' livelihood in
floodplain wetlands of Lower
Cranga Basin

Livelihood diversification 15 8
process . which the houscholds
receive their means of livelihood
from multiple income sources. In the
present study, Simpson index
meazures will be used to study the
diversification. The multiple linear
regression analysis will be emploved
to identify the factors affecting the per
capita income of the fisher
houscholds. Development of
liveliheod security index is one of the
maost iunportant social indicators for
assessing the quality of life, coupled
with meeting the basic oeeds of
human-beings. In the present study
the scale to measure the livelihood
security of the fishers developed by
Binkadakat (2003) and Pandil ef al
(2021} was used Subcomponents of
gach livelihood capital were
identificd. Resilience of'a system, ina
broad sense, 13 the capacity of it 1o
adapt 1o changes and how quickly the
system bounces back 1o the nonmaley.

h-.

Thee Framework of Beng et al, {2000
and Pandil et al (20210 10 az=ess the
resthience of the fisher families
agaimst climate chunge will be taed.
The five pillars of resilicnee, namely
natural capital, physical capital,
fnancial capital, buman capital, and
infrastruciural Fecilites were
introduced. Altogether 12 varables
under nine indicators and five pillars
of resilience were developed
following  the  literaiure. Three
threshold criterin: crisis. stable and
desirable have been developed. The
present status of resilience of the
fisher households was  assessed
against ihese thresholds,

Primary data are being collected by
personally interviewing the
fishermen using survey schedules, A
total of 00 fishers from 4 floodplain
wetlands i lower Ganga basin of
West Bengal are boing inlerviewed.
Deata are being collected on the
different livelihood capitsls wviz.,
natural, physical, financial, human
and social capital and sub-
components under them.
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Project Title: Breeding of Indigenous fish species of ornamental valoe

from West Béngal and Asssm

Funding agency: ICAR

Scientific Personnels 5, Kumari (PL since October 2020-May 2021, 20,1022
totll date), L. K. Sarkar (P.1, 01.06.21-19.10.22), A, Sinha (P.L ull 30.2.20),
5. Yengkokpam, S. Kumari {w.e.f, 01.06.21), HS. Swain (1l 30.08.22), N,

Sharmaf{w.e £ 01.09.21)

Morphometric and meristic
characteristics of Punde danglla
(F. Hamilton, 1822)

Danie dangila which 1z also known
as chain damio, moustached danio or
dhani in Bengal. 1t is one of the
popular mdigenous ermamental fish
in India, These are bemthopelagic
freshwater fishes found in
Bangladesh, MNepal, Myanmar and
India particularly in Ganga

Brahmaputra  drainage system of
Bikar, North Bengal and North East
parts of India. Brooder fish were
collected from differemt parts of
wetlands of WB, acclimatize n
cement tank and maintained in a glass
aquarium of size 30 x L3 = 156
The aguarium was provided with all
essential accessomes including filter,
air stones for continuous OXYECH
supply, The fishes were fed with live

feed (tubifex) two times a dayv along
with this regular monitornng of water
guality to ensure pood health of
brooder fish under captivity.

Male and female brooders were
identified based on colour pattern,
presence of large cleithral spots-and
pattern of dark and light rings appears
to be In #& continuous chain.
Morphometric and meristic
characteristics of 10 samples were
recorded as given in the table,

Induced breeding and larval
rearing of Danie dangiia

Male and female of I3, dengils were
separated based on sexual dimorphic
characters such as females are larger
than the male, belly is round m
female, while slender in male and
streamlined,  Matured male and

female were checked and separated
by simppmg method, i case of
matured female oozing out cggs were
found while in case of matwred male
milt oozes out on slight press of vent.
The selected matured brooders were
injected with homone SPAWN PRO
in the momth of September. The
mature brooders were selected for
tnduced breeding & 022 (female:
male) ratio and kept v glass
pquaniems (206 x LOA x L0#R).
Intra-penitoncal  pdmimistration of
synthetic hormone was done to the
male and female @ 03ml and
D4mlKeg body weight of [ish
respectively. Spawning was
ohserved [0 hours post hormonal
injection in glass squarivm at a water
temperature of 27-28°C, The
spawning fecundiny was around 250-
2RO epes/female and o ferthization
rate of T0%% was achieved. Hatchimg
of fertilized epps were schieved in
36-40 hrs and volk absorption was
completed in 47 day afier hatching
with 40% survival, The larvae
pecepted the external Tood from §°
day onwards and two batches of
larvae survived during the trial. %
gurvival of larvae 5" day to | momih
was 11% of hatchlings and no
moriality after reaching 1 monih, At

Collected brooder mmintmined in 3 glass agquamum

Table: Morphometric and merizstic charcters of Darito demgifa collected firom Morth Bengal

Muorphometric Meristac
Charactenistics M Range Chuaracteristics Fange
Weight of fish (g) L1 3-18.5 Dorsal Morays (DFR) 11-13
Total length (cm) 10 2.3-11.1 Caudal fin rays (CFR) 19.22
Standard length (cim) 10 1605 Pectoral fin rays (PcFR) [
Eve diameter{mm] 10 34 Anal fim ravs (AFR) [6-18
Head lengthicm) 1 1.5-2 Laoteral line scale {LLSY 3536
Body depth {cmi) [} 1.9-2.6 Transverse scale (TS} 10-11
e —— —— ICAR-CIFR| ANNUAL REF
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Larval devetopment of I airmnifar epps Inid in breeding tmk, one week larvae and three month old fmgeriing (lef-nghi)

the end of 3 months length range of
fishwas observed 3 9-6cem in snoe,

Successful larval rearing of
Macrograthis aralln captivity

Macrognathuy aval also known as
one spiny eel porthole or peacock eel,
distributed in Pakistan, India,
Bangladesh, Nepal, and Myanmar,
This species live m fresh and brackish
water bodies mostly in funmng and
stagnant  water. It could reach
maximum length 63.3cm in length.
Its body is long clongated and looks
like el baving a fleshy snouwt and
round caudal fin separated Trom the
dorsal and anal fins. The colour of the
fish 15 brown to yellow, ventrally
marked with two long dark bands on
both sides. The number of ocelli
varies in count from 3-11{false eve
spot) at the base of the dorsal fin,
Apart from being the table food fish,
they also have high omamental value
becawse of their beautiful body,
different shape and colour, Brooders
of M aval were collected from the
wetlinds of Nedia distriet of west
Bengal and induced breeding was
performed in captivity but larval
rearing is ¢hallenging. Successfully
larval rearing in caplivily was
achieved for two baich of breeding of

M. aral, Six Glass aquarums of size

MEAR-CIFR Apnual REPORT 2022

12 % B x & inch’ was set in series with
different combination of waler in
replicates (2) Green water, Ganga
water and filleres water. Highest
survival was achieved in green water.
At 4" day of hatching egg yolk was
completely shsorbed and first food
was provided. Difterent tvpes of food
wis fed o the M. aral larvae which
includes; preen water, infiisorians
and boiled egge volk, the larvae were
fed 3-4 nmes a dav, It was observed
that the most accepted fond was
infusoria among all, the acceptance
of micro articulated shrimp powder
increased afier 15-13 days.
Microparticulated shrimp  powder
was continued for next one and a half
month. Later switch to large size food
tubifex was fed to the larvae and
continue with same food for further
provwih and survivel. The larvae attam
length of 10.4¢m and weight 4gmoin 5

maonth.

Reproductive biology Indigenous
Ornamental Dwarl Chameleon
fish, Badis Sfmyrus (Kullander &
Britz, 2002) from Brahmaputra
River System of Assam

Reproductive traits of indigenous
ormamental dwart Chameleon fish,
Badis blesyrus was studied duning
this period, Altngether seventy five

wild fish specimens were collected
from the Brahmaputra River, streams
and wetlands of Assam. Important
parameters of reproductive biology
ingluding sex ratio, gonad weight,
malurily  siatus, ponadosomatic
Index {GSI), absolute and relative
fecundity, end egg diameter were
estimated. Sexual dimorphism was
well noticeable by their colour
pattern, adult males display bright
colour and larger 1o size than the
females. Monthly sample was
collected and found females were
predominant over males in every
month of sample size 30, The highes
percentage (T1.43%) of female fish
wits observed in the month of January
and the lowest percentage {60%) was
obszarved in the month of March and
Ociober. Male fish sample was
recorded highest (40%) in March and
October and  lowest (28.57%) in
January. The sex ratio of the fish
ranged from 1;1.3 o 1;2.5 with an
overall sex ratio of 1;1.77 {M: Fiwith
no significant differences, The G5
for the females ranged from 101 o
1782, The ebzolute fecundity vaned
from B42 to 940 cggs per fish while
the relative fecundity ranged from
142 to 150 epgs per gm. of body
welght, The fish due to its afiractive
pnd unmigque eolour pattern have high
demand inomamentasl fish market.
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Table 1: Details of species distribution, prce and conservation staius of three endemic snakehesd of NE India

sl Mame of the species
M,

I Citeraies drarenniimacinali

el . s

3 . tiehari

Market trend of high valued
endemic smakeheads

A study was carted oul w study the
market trend of three endemic
snakcheads of Northeast India 1.c.,
Chanma craniimacuiois, T bleheri
and C. siewertll, These three
snakeheads have high demand
international ornamental fish markets
after the Channa barca. C.
aurartimaculata is exported in large
gize and occupies majorty of the

Food! Ornansental Price per BOierce Conservation
phece ALatus
Ormarmestal 00 - [500 Brahmapatra River DD
Basin of
Omamental 150700 e LC
Ac=am and
Cimamental LB Anmnchal Pradesh MT

trade, it is onc of the highly
demanding snakehead in export trade
followed by O srewerrtl and O
Dlehers. All the three snakeheads
hive been recorded  from wpper
stretches of Brahmaputra River basin
in Assam and Arunachal Pradesh,
The price of the fishes changed
suddenly from price per kKilograms (o
price per piece. The detals of species
distribation, price and conservation
status is mentioned in table below. In
recent years, as the people become

Project Title: Metwork project on Antimicrobial Resistance (AMR) in

Fisheries and Aguacaliure

Funding Agency: ICAR

Setentfc Personneél: A K. Sahoo (P and A K. Bera

Antimicrobial Resisiance (AME)
surveillance was carried ot in 128
freshwater farms representing 128
fish of different species Labes molita,
Labeo catla, Chrliinus sdgala and
3 mitarieay from Burdwan, Korth 24

Parganas, Hooghly, East Midnapore
and Howrah districis duing Janoary
o December 20237, As per the
Standard (SoP), Aeromonay spp.,
Eseherichia coll and Stapinvlococus
arurey were isolated and identified

e - e

acquainted about the demand for
these fishes, few of the traders started
caiching these fishes illegally from
the wild and as a part of conservation
measire appropoatc achon wgamst
the poachers used to be taken by
[MOF, Assam. The price of fish vanes
greatly due to various factors such as
demand, colour, size, marketing
chain wholesale or retail, local or
export efc.

by both biochemical and molecular
methad, OF 128 isolates, 117 E coli,
112 Aeromonas spp. and 92
Staphylococcus spp. Were 1dentihed.
AmpC type P lactamase are
commonly isolated from extended
spectrum  cephalosporin resistant
gram-negative bacteria.Dut of
I TE eoli 1solates, 74 isolates were
carryAmpC type of B lactmmase. 48
isolates were screened for TEM 1 &
TEM 2 ie. the nesistance gene for
Ampigillin and found to be positive
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AST for devvmanar spp.

and amplified at 800 bp. While.of 112
Aeromonay spp. 19 wsoldes were
phenctypically showed positive for
ESBL production and 12 isolates
Were resisiance o letracyeline proup
of antibiotics, Those isolates which
were showed ESBL  production
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phenotypically, further screened for
different  B-lactamase resistance
genes fike bia., and bla,. These
genes indicate Class A tvpe of broad
spectrum  f-lactamase  production
which is mediated by either plasmid
or chromosome, 3 solafes were

—

found positive for carrying bla,,
gene and 8 isolates cammying blo
uBene. Among tetracyeline resistant
isofates, tet A (1), tet B (2) and fet E
(1) genes have been standardized and
showed positive.The resistance
pattern of deromonas spp. indicated
that, anbout %1% isalaics were
resistance w0 ampicillin-clavulanic
acid, 61%% isolates were resistance o
ampicillin/sulbactam and 50%
polales were resistance o celoxilin
which revealed that most of the
isolates were ESBL producer, OF 128
fish samples, 92 Staphylococcus spp.
were isolated. Both biochemical and
molecular showed that all isolates
were Cownpgulase Negative
Staphylococcus (CONS).
Antimicrobial susceptibility fosting
of these isolates revealed that 1002
isolateswere Penicillin resistant, 00
and T6% were Oxacillin and
Cefoxitin resistant,

In addition to the surveillance of
AME, awareness among the
fishermen, and peneral public have
been found as an effective method
ggainst the misuse of antibiotics. A
gel of awareness pPropramme was
carried ot at different places in West
Bengal state. The Warld
Antimicrobial Awareness Week
(WAAW) was celebrated during
1E-24 November, 2022 with a theme
“Prevenling Antimicrobial
Resistance together”, Along with the
celebration of World Fisheries Day
by ICAR-CIFRI, WAAW was
celehrated amongst farmers, students
and Subject matter speciabist from
different KVEK saround the West
Bengal om Zist Nov, 2023, An
Aawarenags prugramme Wik
conducied im association with
Mandigram Agquafarm Welfare
Society at Gangrachar, Mandigram-1
(East Medingpore. During the period
2022, more than 1,000 people have
been involved in AME awareness
[rrOEramIme,

An innovative concepd towards AMRB
mitigation has been introduced by the

——t—cq
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ICAER-UCIFEL The mstitute 15 towards improving the bwvelihood provide medicine to hsh with the
invelved in providing suppons to SC utder the SCSPand TSE programme, technical guidance of Fish
and 5T communitics in terms of Fish - Dunng the mput distnbution like Microbiologists or Pathologsts or
secd, Feed and Fish medicing medicing, fishermen were advised to Vetennary professional.

.&ﬂ_g Spread Awareness Stop Resistance
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AWARENESS WEEK _»
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Waorld anfimicrobial swareness week celebrared at Chandannagore College, West Bengal
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Project Title: Fish stock enhancement including hilsa ond livelihood
improvement for sustainable fisheries and conservation in river Ganga

Funding Agency: National Mission for Clean Ganga (NMCG), Ministry of

Jal Shakti, Governrment of Tadia

Seientific Personnel: B. K. Das (P L), A. K. Sahoo, D N. Jha, D. K. Mecna,
5.C.8. Das, R. Baitha, J. Kumar, T. N. Chanu, H. 8. Swain {upto 31,08.22), M.
H. Ramieke, Canciyal 1., Santhana K.V, A. Saha, D. Bhakta, and V. Kumar

lchthyo-diversity of river Ganga

Holy river Ganga, the major lifeline
of North and Eastern India, was once
rich m fishenes but 15 fast depleting
the food resource. The project aims to
enhance fish stock of the nver so that
the ripacian fishers community earn
their liveliheod and the Aver ecology
also improves. In the year 2022, a
total of 178 fish spocies (169 native
and -9 exotics) belonging to 121
genera, 56 families, amd 20 orders
were recorded. Fish species richness
was highest at Bijnor {97, followed
by Marora (B3], Prayagraj, (76). and
Varanasi (75). Among the exotic
fishes, Common carp domimated in
the entire middle streteh of the nver
Swock assessment study of five native
fish specics, viz. Tor puiitora,
Gldwsia chapra, Rita rifa, Seripinng
Phasa, and Rafmomogll  corsifa
showed that the levels of exploitation

were marginally higher than those
recommended Tor sustainable
fisheries in river Ganga.

The study, for the first ime, recorded
Megarasbora elanga, Danio rerio
and Nemacheilus corica from Bijnor,
Sedne freatta farie {Brown trout) from
Harshil, and an albinoid  Clavfas
magur from Bhagalpur, A specimen
of Schizothorax progastus
(MeClelland, 1839}, locally known
a5 Bnew trout, of 2635 mm length and
1T pm weizht, was recorded - at
Huarshil, Utterakhand. Four manne
species (Murgenesox bagio,
Pisodonophis cancriverus,
Crvermoiivereer Sife, and  Chelomodeon
patocal, reporied earlier, were also
recorded from Fraserganj, a
brackishwater sechon of the nver
suggesting  establishment of these
marine species in the Hooghly
estuary.

AL AT
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Wop showing fish ranching sites i Biver Ganga

Ranching and awareness building

To achieve dv-sitn conservation for
restoration ol the indi 5 Mish
stocks, o total of 75 lakh Indian major
carps (IMC) seeds were produced
through induced breeding of rivering
wild fish. Fish ranching programmes
were carmied oul 1o merease fish catch
and restore the native fish species
(IMCs and Mahseer) in nver Ganga.
The Institute launched & massive
"Mational Ranching Programme-
2022" in Unarakhand, Urnar Pradesh,
Bihar, Jharkhand, and West Bengal
wherein 2445 lakh fingerlings of
IMCs and Mihseer were ranched in
I8 nccasions.

Beside ranching. a total of 358
HWHTENELE PTUE_I'HI.'HTI'.I':.‘E- wers
organized to raise awareness of
sustainable fisherics among the
stakeholders, The negative impact of
operating zero-meshed nets and other
destructive hishing technigques such
o5 the wse of wxie chemicals for
fishing were also addressed and
discussed with the local people,
fisher folks, e1e, A total of 3413
fishers were aware through different
AWATENess campaigns in
Uttarakhand, Utter Pradesh, Bihar,
Jharkhand, and West Bengal.

Mapping of weilands associated
with Ganga Riverin West Bengal

Mapping was done to identify how
many weilands associated with the
Cranga River are still connected 1o the
maim river chonnel and how their
connectivity is changing over time.
The study would identify surtability
of the wetlands as breeding and
ursery  grounds during  monsoon,
Mapping of the wetlands, done in
pre-monsoon  {February, March,
Apnl and May) and post-monsoon
[(COctober, Movember, December and
January) scasons, identified 46
wetlands situated close to the main
river channel.,

Among these, the northernmost
wetland is Sheal wetland near
Farakka, and the southernmost

‘t%w
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Eanching at differsnt sites across river Ganga, A- Belur Math, Howrah, B- Chandennagore, Homehby, West Bengal, C- Sangam

Mose, Prayvagra), Livar Pradesh, [ Dakshineswar, Norh 24

witland 5 Rabindra
Barowvar in the oty of
Kolkain, The MNorih-
South span of all the
wellands  Iogether 15
more than 200
kiloneters and oll ame
withim A km of the main
nver (River Hooghly).
Ol of 46 wethands,
only 4 have retamed
their connectivity with
the main river. The
largest among these is
the East Kolkata
Wetlands [EKW)
(101136 hay and the
srnallest 12 the Krishna
Sali (3,88 ha) wetland.
he highest seasonal
‘:hHTIL'I:' In watcr arca
wias noted for Biltelkar
1239.03 ha} and the
lovwest for Krishna Salt
{33 hapwetlands.
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Hiksa and Dolphin conservobion awnrenes programims

Ranching of Hilsa for its re-
establishment in middle stretch of
river Ganga

Catch of high value fish Hilsa
[ Tenwalose tlisha) has been severely
depleted above the Farakka barmpe,
This project has attempted to re-
establish Hilsa in muddle stretch of
the mver. Arifictal fertilization of
hilen from the wild collected
brooders was camed out at Farakka
with B5-90% fertilization rane. Two
innovirtive approaches were adopted:
about 3074 of the feruilized eggs were
transporfed in oxygen-packs and
transported and ranched at selected
sites above Farakka barrage, Rest of
the fertilized epos were reared for
more than 20 days and transporied for
the ranching. Habital characieristics
of the ranching sites were studied to

ensure hatching of released eggs and
larval development. A total of 5.8
lakh hilza spawn were ranched in the
river Ganga in the vear 2022
Towards cage culture of the prized
fish, circular cage of 1om dimeter
was installed and Live Hilsa collected
from downstream of the Farakka
hirmage were released o the cape
for brooder development,

Adotal of 1,055 hilsa brood fish were
also released in upstream of the
Farakke barraze during the period, of
which 1304 fish were tapged to study
their migration behaviour, A total of
227 awareness programimes  were
held among the riparian
communities. More than X326
fishermen of Bihar, Jharkhand and
West Bengal were provided scientific
knowledge on the Iife evele of Hilsa,

==

Rescue and release of a Uangetic
l:I||||'|I|||| ol Farakka

its conservation, and the procedure to
tag Hilsa. A total of 1921 oumber of
Juvenile Hilsa were recovered from
several locations, including
Murshidabad and Malda {West
Bengal), Jharkhand and Bihar, based
on interactions with fishermen and
miLilliple awareiness programimnes.,

Gangelic dolphin conservation
AWATENESS

Gangetic dolphin, endemic 1o the
fiver, 1= threstened and feed (o be
conserved. Fishers of niver Ganga
were made aware on Gangetic
dolphin and need for their
conservation, Due to the fishermen
awareness, 2 river dolphing were
rescued Trom the fAshermen neds and
released mio the iver Ganga.

i
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Project Title: Impact of climate change in inland fisheries and
ﬂn'ﬂﬂwmﬂnfwmﬂeglu

Funding Agency: NICRA ICAR

Seientific Personnel B, K. Das (PL).U. K. Sarkar (P1. 4ill 19.10.2022), B. K.

Bhattacharjya, S. K. Nag,

MMEM&MWTTM&-

Kumar, L, Lianthuamlusia, P Mishal, G. Karmatak, K. Kumari, . Johnson

Climate chamge is an emerging threat
te inland fisheries and ecology
impacting livelihood of fishers across
the ¢lobe. To reduce climate
vulnerability in inland openwater
fisheries sector, the instituie is
conducting research on assessment of
ecological and stakeholder driven
vulnerabality, impact of climate on
wetland fisheries, reproductive
vulnerability, development and
demonstration of climate smart
adaptation strategies, assessment of
carbon sequestration and greenhouse
gas emission from 0 floodplain
wetlands,

GE| wo. s(Rainfall)

Vulnerability assessment of
Nandus nandus in floodplain
wetlands

Asian leaf fish, Nondus nandis, 15 a
small indigenous fish (SIF) with high
foud, and conservation imporance.
Impact of regional climote vanablity
for on population attributes and
breeding phenology of this fish from
lower Gangetic floodplains and
Brahmaputra floodplain wetlands
wias studied using GAM. MNarmmow
GSlspawn,, temperature window
indicated that the species 15 more
vulnerable to climate change in

Assam compared to West Bengal.
Temperature and rainfall were
significantly correlated with gonadal
maturity. Based on 14 designed
attributes the population was found to
be moderate to highly vulnerable to
chimate change. An innovabtive
vulnerability framework was also
developed for assessing resilience of
the species.

Time series analysis of climate
vulnerahility of floodplain
wellands

Time senes analysis of climatic and
environmental parameters was
carried out in 67 wetlands in the Indo-
Crangetic plain for the period 1985 to
2020, The study indicated temporal
variability in rainfall pattern. Trend
anabysis of mindall patiern showed a
deceasing trend and temperatune
showed increasing wend in 1ast two
decades influencing diMesent types of

G5 we, s(Temparature)
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different types of wetlumds




U H
Rip 4
i)
¥

Carboan m WMpha

Charan Inhugin

Wi

47 Muorekal s

B, I,‘ i

mii5
LR
8-

Chaitki Lirmal

Carbon accurmukbation at differeot deptlss of soils mowetlsds

wetlands differently. The sewage fed
wetlands and macrophytes infested
closed wetlands with reduced depth,
low transparency, high nutrients andd
primary  productivily  were  more
vulnerable to climate change, The
open wetlands showed better
ecological status in the comtext of
climate change.

Aszpssment of carbon
sequestration potential and GHG
emission from wetlands

Five wetlands of Asrsam were
aszsessed for estimating carbon (O
capture and its accumulation mn soil,
The mean concentration of dissolved
organic carbon (DOC) was highest in
Chatla (17774412 maT) followed
by Jaluguty {E.40=2.5 mg), Charan
(750227 mgT), Ummal (7.4+1.2
/) and lowest in 47-Morakolong
(3.45:0.78 ma/l) wetlands. The C
content of wetland soils at different

depths varied widely. In 0-15cm layer
the C content was 1.31-6.61% while
m 15-30.cm layer it was 1-5.94%. It
was estimated that 76.93 MpC/ha has
accumulated  at 30 om sediment
depth in Chatla, followed by Urmal
(61,81 MgC/ha), Charan (32.22
MeCrha), Jaluguti 27.91, and 47-
Morakolong { 12,65 Me(C'ha).

The emission of Green House (Gas
(CH, C0, WN.0O)} was studied in
Khalsi {open type} and Bhomra
iclosed type) floodplam wetiands of
West Bengal. The average emission
of CH, was 9182324 1o 953426220
CH,-C/ha/day in Khalsi and
1836+286 to 711724148g CH,-
C/ha'day in Bhomra wetland. The
Bhomra wetland is estimated to emit
102482611 o 1572588796g CO,-
C/ha/day while Ehalzsi wetland
ermitted 121121090 w 38584201 Te
CO-Cihadday. The overall emission
of N0 was 0.73-1.1g N.O-Nha'day

Stockmg of elimate smiart hish seed 0t CRPS of vemous wetlands

gas=—

in summer and 044-088x MN.O-
N'ha'day im winter months with
higher Mux rate from wetlands as
compared o upland reference sites.
Emission of GHG was higher in
sumimer months than that i winter
moiths,

Climate smart adaptation

technologies

Climate Resilient Pen Systems
(CRPS: 11 nos., 0.1ha ecach), was
demenstrated 5 wetlands using
climate simar species like Spafomus
sarang und Labeo bata along with
IMCs, 5 sovanaand L. bava achicved
a final weight of [124438.82g and
0518, 20 respectively in 180 days
with more than 73% survivality.
These mature fish produced in CRPS
were released i wetlands for stock
enhancement snd as an mput for
culture-based fisheries,

Chmate Resilienmt Capge Svsiem,
Hoating Gl cages (6 nos, B7.5
m cach) were implemented in Media
wetland with resilient species hike 5.
savara, L. bato along with [IMCs.
Fish bhiomass of 2322 kg was
harvested from cages and released in
thie wetlond as mput for culture-based
fisheries CRCS can be used in the
weilands to examine the growth and
reproductive pattern of stocked
fishes, production and conservation
of indigenous species, and holding
fishstocks in case of Mood and stom,

Chmate Hesilient Culture Based
Fisheries (CRCBF) was
implemented in Media and Chand
wetlondsof West Bengal and
YVembanad wetland of Kerala.
Climate smart fish species were
stocked i wetlands of West Bengal
L.e., & savane, Myvstus gufio, L. bata
along with IMCs and exotic carp
Crenopharyneodon idella, C. idella
is @ biological control agent 1o a
varicty of macrophytes and an
efficient converter of carbon 1o blue
carbon. A total of 6000 Eropdis seeds
were stocked a5 an input for CBF in
YVembanad lake,

a2
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Ecosystem services provided by the studied wellands

Assessment of ccosystem scrvices
and stakeholder driven
villnerability assessment

Stakeholders’ perception on wetland
fisherics vulnerability to climate
change waz surveyed in different
states. Data was collected from 15
wetlands from 3 districts of West
Bengal using structured
queestionnaire. The study documented
2] ecosystem services directly or
indirectly influencing livelihood of
the farmers. Climate change and
anthropogenic activities have highly
impacted the wetland ccological
HErVICes.

Actotal of 24 different wetlands were
selected within the coastal streteh of
West Bengal. A coberént scenario-
based approach combining physical
assessment, perception of local
peeple and field expens was wsed.
Many coastal wetlands had buffenng

i
"%E‘"‘”' CIFRI AMNUAL REPORT 2022 _____———_______——_:——————__'_———-

132

capacity o adapt the climate change
but extreme climate eventls such as
food, storm, cyelone in combination
with anthropogenic impact had
signiflicantly impact. The study
shows chmate chanpe 1mposes 70-
§0% lossg in fishery sector, 60-75%
loss in agriculture gector, 45-55%
loss in infrastructure and 40-45% loss
in domestic animal sector,

Stakeholder survey conducied in Bor
beel, an open beel conmected with
river Dihing in Assam, revealed that
the wetland experienced & reduction
i the deep poel arca which provide
shelter 1o brood fishes In summer
months. It was also evident that depth
amd ransparency  of the wetkand
decreased mothe past 20230 vears.
Survey reported reduction in number
of sh species with reduction in
CPLUE in present times. The majority
of respondents said that reproductive
behaviour 15 mosily influenced by

Vulnerability index of Vembanod lake

macrophyte infestation [{(25%)
followed by temperature (73%),
rainfallprecipitation (70%), food
(43%), habitat modification (38%)
siltation (25%) and wind intensity
[13%).

Vulnerability mdex of inland Ashery
of Vembanad Lake was assessed for
the first time identified relative
fecundity as a major Factor
contributing to the wvulnerability
(11.03%), fallowed by temperature
tolerance range (L.99%) and
peneration time (10, 2%%). The study
indicated 7 species, namely, Nandus

nandus, Pundivs melanostigma,
Bunaka gyrincides, Parambassis
ranga, Chaonna orientalis,

Mastacembelusy armatus and
friacanihuy  Sigoulcatus 1o be
wvinerable in the lake.

Coastal wetlands of Ganjam district,
Dudishe were assessed for climate
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Table; Public wwaneness builiding scirviiie: on climats changes

5L Name of the program [kate Mo, of Venue
N, participants

I, Awarcness compign on “Clirnae-Resiliont. 29 April, 2022 35 Mecia wulland (Norih 24
Inland Fisheries™ Pargnnas. West Henpalh

2. Awareness campaign on “Climate-Resilient 30 Al 2022 35 Punchpota wethimd {Merth 24
Intand Fisheres™ Pargimas, West Bengalh

i Um-field ficher's sensriization programme 4 Maw, 2022 Sl Fataipur snd Chand woetland
vn “Adapiaiion Stregics For Wetland i™ndsn, West Bongal )
Fisheries in Changing Land Use and
Enviro-glimstee Conditioa”™

4. Om-fiehl fisher's sensimzation programane 5 Mfay, 2022 50 Eatiganga and Blemdardala
an Adspration Strstegics for Wetland svitland { Murshidabad, West
Fisheries in Chuonging Land Use and Bengal)
Envira -climatie Condition™

5. Wulnerability asdsessmcnt and sensilizstion 12 Tuly, 2022 130 Astirangd (Puri, Odishay
programme o0 alimate changes impaci on the
coasial wellamc

b, Clirdate resilicnt technplogy 19 August, 30 Medin wietland (Maorth 24
Memonsirstion and Fish karvesting 2022 Parganas, West Hengal
programine

T.  Harvesting of Eiroplfus sireiensls  from b September, 25 Vembandd ke, (Kemla)
chimate resilbenl subtire-hased fisheries 2012

amaciated with Vembanad lake

pr

R
Chaver 13 70

FMoational in L m
. .mﬂ-ﬁnlrilhh:;;'rml;};nlﬂn

Climate sensitization workshop ot Astarangs, Cdisha

change valnerability. On an average, Were destroyed resulting in low fish

[O00 boats are operating 0 the
Ganjam ecoast and estuary in the peak
fishing season {March-June). After
frequent extreme climatic evenls
maximum number of nver-cstuary
associated bheries, boats and gears

g

carch/landings forcing migration of
fishers to other states for lhvelihood,
About 33% reduction in primary
dependence on fisheries has been
observed m Gopalpur coastal fishers'
Ccommuminy in the last decade.

People’s awareness building 8 &
strong tool to survive chimate change
impacts. The Institute organized
seven awareness and  semsitization
programmes in 2022 in this direction,

1
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Project Tithe: Mational Surveillance Programme for Aquatic Animal
Disenses: Phase 11

Funding Agency: Pradhan Mantri Matsys Sampada Yojans { PMMSY)

Selentific Personnel: B, K. Behera (P1L ), B.E. Das, PE. Parida, Vikash

Koumar

Active surveillance has been
conducted in the farmers’ field of East
Medinipur, Howrah, South 24
Pargnmas districts of West Bengal for
dizeazes of shrimp, Indian major
carps, omamental fsh. ete. Fish
pathogenic bacteria viz, Aeromanas
vernnie  Aerogronas .i.'_l.u'rrr;_lhr'.".:u_
vibrio parahaemolyticus and
Frrerndurefor clooeae were ident Bied
from the diseased fsh samples. The
fish parasites iz, Thelohaneflus,
Myvzobolous, Argeidus spp., were also
reported from discased fishes in West
Bengal and the detailz ofthe farm and

M = T rv

The SEM mmages ol

Jrmmpapy

EMT = 1800 AV CHNM hw.'l o BEY

= oD

TR

farmerswere submitted in NSPAAD
database. Furthermore, a total of 89
fin fish/ormamental fish samples
recerved from the Animal Cuarantme
Critice, Kolkata, Government of India
were lested Tor pathogens such as
TiLY, KHV SVOV EUS and WSSV

Aeromonas  veronll isolated from
Labeo rohita from an asquacoliure
farm in East Medinipurwas further
charsctenzed through hiechenucal
assavs, Scanping Elcctron
Microscopy (SEM), 165 rRNA gene
scquencing and phylogenetic
analysis. Pathegenic potential of the

e Bl s ool
T [R4TH

WD = 0.0 e

L
-t R
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B = o L0 e

Thelphipmelfes,

EMT = T3 00 A CRNH Sipal A = 5
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isolate was studied throngh in vive
challenge in L. rofita, histological
changes 1n chellenged fhish and
virulence pene characterization. Fish
physiological response such as
H5PT0, HEPOO, IgM and coizol
Levels were also studied o investigate
the immune-siress response in L
reHiti

A freld daw was organized to sensitize
the Farmers and local entrepreneurs
about the importance of carly discase
diagnosis and surveillance in health
management and control of
production loss, The fish and shnmp
Farmers of East Medinipur and South-
24 Parganas districts actively
participaied wn the program and
pamphiets both in Enghsh and

Bengali were distributed 1o sensitize
them aboul emerging fish pathogens
and the need for proper management
of ponds,
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Project  Title: Microbinme meta-transeriptomics ussessment of Indian transcriptome of Tilapia Ffishes
‘river hasins for ecesystem health monitaring

Funding Agency: CABin, I[CAR. New Dethi

Setentific Personnel: B. K. Behera (P
Rarkar, B. K. Das

Creochromis niforicas (Tilapia) is the
second most impartant farmed fhish
specics and cultured in over 10N
countries, It is an excellent candidare
for the aguacolure due to its high

L. P K. Parida (upto 20.12.223. D. 1.

talerance o environmental changes
and survival against pathogens.
Diespite all, pollution i riverine
consysten affects the growth snd
production of Tilapa. Hence, liver

sourced from river Ganga wag
mveshigated o idenbify different
candidate genes to expand our
understanding on the response
mechanisms. to different pollution
fevels, A total of 51392582 and
JIRO08E3 RNA-Seq aw reads were
obtained from liver transcriptome of
Tilapm collected from non-polluted
(Barmackpore) and polluted (Kanpur)
sttes of mver Ganga, respectively.
About 3686AT49 and 62342 148 reads

7
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The enriched KEGG pathravipes displaying the fianctionnl modes and edges shared between DEGs

were found aligned to the reference
genome of Tilapin, Out of 363
differential expressed genes, 236
penes wire found 1o be upregulated in
polluted site and enniched with 20
Gene Ontology. The pathway
enrichment analysis disclosed that
moztly up-regulated genes were
significantly enriched with 16
pathways (p valiee< 0,05 ) outof which
metabolic pathways were the most
frequently affected. Furthermore, it
wis found that uprezulated four
candidate genes were participated in
several pathways like ghyveerolipid
metobalism, beta-alonine
metabolizm, histiding metabolism,
eie. Overall, this franscriptome
investigation provided a
comprehensive overview of pollition
mduced trunseriptional patterns in
Tilapia liver and would enhance
understanding molecular responses to
pollution,

Project Tile : All Tndia Network Project on Fish Health
Funding Agency: ICAR {Network Project)
Scientific Personnel: 5. K Manna (P.L), 5. K. Nag. P. Panikkar, A. K. Bera,

[y, Diehnath, P.._Bqﬂl:n
Pharmacokinetics of Florfenical

A good number of antibiotics are used
globally for fish health management,
sometimes even in absence of
pharmacological data, Florfenicol, a
wide-spectrum antibacierial agent. is
approved by FDA and EMA foruse in
hoth fresh and saline water
aquacylture for treatment of bacterial
diseases of fah. Phammacokinetics of
the drug was studied in
Pangasiorodon  hypophihalmus, a
catfish of hoge aguaculture
significance. The drug was
administered once in-feed @10
mgkg body weight and blood and
tissue samples were collected for up

te 5 davs.In a separate experunent,
the antbiotic was administered by
injection @10 my'kg body weight
for comparison, The drug
concentrations were measured in
ihfferent tisswes ot different time
intervals using LC-MS/MS. Upon
oral administration, the antibiotc
attained the highest concentration in
blood in 4 h showing Fast sbsorption
fromm the gut; there was a second and
lesser peak ot Bh, followed by a
higher peak at 10 h indicatng
enterohepatic recirculation. A similar
drug behaviour was observed in
kidnevsand to lesser extents in liver.
Following in-feed adminisirafion,
about 27% of the drug is
bicavailable, which 1s satisfactory.

i
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Withdrawal perind of antibiotic
enrofloxacin

Llse of annbiotics pnd other
antimicrobisls, pesticides etc_are fast
increasing globally in the aguacalture
sector, sometimes ignoring national
and internationnl regulations, posing
sk 1o 1he health of environment and
fish consumers. We determined
withdrawal period of enrofloxacin, a
commenly wsed antibiotic n
veterinary and squaculiure seciors, in

Pangasianodon  Inpophthalmes for
human health safety. Following in-
feed administration of the drug af the
recommended dose of [ 10meke
body weight for five days the drug
residoe levels 1 fish fesh were
monitored by Liguid
Chromatography coupled to Mass
spectrometry (LC-MS/MS) for
another 44 dovs, Results showed that
the concentrations of enrofloxacin
and 1ts denvative ciprofloxacin

Exlermally Funded Praj ot

declined gradually with the days of
withdrawal; howewver, even afier 44
davs of withdrawal fish flesh had a
residual drug concentranion ol 212 97
+3 8 pe'ks, which is over the
Moximum Residue Limat {100
Hgikg) in fish for hWuman
consumpiion. This, the antibioticis
retained m fish Hesh for long penod,
and considering consumer safety,
canngt be recommended for use in
Pangasinxy  spp..  Longer duration
gtudy is needed 1o establish
withdrawal period of the drug in
FPamgavins spp.

Winter fish health camps at
Tripura

Diseases are mapor consfrainds in
fisheries ond  aguaculture causing
massive loss 1o the sector. Fish health
and [hsease Management Camps
were ofganized under the under the
project in West Tripura, South
Tripura, Gomati, Khowai, Sipahiila
districts of Tripura for awarcness
generation cum  training on  fish
discase management duning 21 — 25
February 202Z. Dr. Raju Baitha,
Scienfist led the team in the hOsh
heslth camps. The meestings were
psed as a bidircctionsl knowledee
sharing platform among the
scientists, State fishery officials and
farmers. About 250 fish farmers and
fishery officials participated. Sho. A
Debbarma, Joint Director of
Fisheries, Deputy Directors of
Fisheries and District Magistrate of
Belomia, Tripura extended their
[acilities 1o organize the programme.

CHampsees ol fish health camps com iraiming m Topara

2%
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Projeet Title: Development of biosensors for detection of fish pathogenke
bacteria and hazardoos metalloids in selected waler bodies

Funding Agency: NASF, ICAR

Seientifle Personuel: B. K. Behera (BL). D. . Sarkar, P. K. Parida {upto

201222),8.K.Das.

Pariner Institutes; CDAC-Kolkata, [IT Kharagpur

Nonoparticles mcluding gold and
gilver were symihesized and
examined for their suitability w
enhance the signaling efficiency of
the developed Molecular
Becogpnition Element (MERE) A
sensor has been developed for the
efficient detection of Cr (V1) in water
with a linearity range 100 ppb to 1
ppm. The UV-Vis absorbance
intensibies gradually increased with
ingreasing concentration of Cr (VI
The sensor can detect Cr (Vi) up to
[ 08 ppbowhich is the permizsible fimit
notified by US EPA. It does not show
any cross-reactivity when checked
with other heavy metals like Cr (11},
Ph, As, Hg, Ba, Cd and jons (S0,
C0.", HCO,), The sensor has been
imcorporated into a hand-held
profolype device,

Further, a raspberry pi based
colonmetric prototype GEN 2.0 has
been developed with the
incorporation of an image analysis
software naimed "“Cr-Detector™ with
RGE  caleulation-based precision
algorithm towards data collection and
analysis,

An aptamer-based  Nano-bioscnsor
has been developed for the detection
of fish pathozenic bacteria
Aeromomas veronii, The sensor can
specifically detect Aeromonas
veronil and shows no cross-reactiviry
with other bacteria such oz A,
hvdrophilai AH), Prewdomonas
ageruginose (PAY end Klebsiefla
preumonice (KP). The sensor can
detect the bacterial cell upto a
concentration of 1PCFL ml.
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Project Title: Captive breeding of Hilsy, Tenpalosg ilisha: Phase 11

Funded by: Natonal Agneultural Science Fund (NASF), [CAR

Sctentifie Personnel: 5. Sumante (Consorfium PL)., B, K Bebers, B K.

Manni, A K. Sahoo
Lead Invtitute: ICAR-CIFRI

Partner Tnstitutes: ICAR-CIBA, ICAR-CIFA and ICAR-CIFE

Captive breeding and rearing of
highly prized Indian Shad Tenualoss
iisha are major objectives of the
project. Ponds of mver-water fed
intermediate systems were sel up at

Hisrchareny | 517

iped Migamad Tas
Faakiad, | 58S

Spmp Eles, 167,

Lo R ]

i mprpada, §la0

Kolaghat, West Bengal where
experimental ponds of 0,17 ha and
0,40 ha size are used for rearing of
Hilsa brooders under captivity. The
ponds were stocked @ 2000
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Stomoch content (% volume) of Pre-Adult Hilsa (23,7 cm. 177,80 g) at Kolaghat

Project Tithe: Environmental & squatic sobmul health monitoring in
Hirnknd reservoir under cage culture program

Funding Agency: Directorate of Fisheries, Government of Odisha

Setentific Personnel: B K. Dag(P.L) 5 K. Kouslesh, T, Johnzon

Hirakud reservoir plays a strafegic
role in the economic and social
structure in Eastern India and may
offer opportunities to mitigate food,
nuirittonal and livelihood security
threats  faced by the dependent

commumnities, Chdisha has |38
reservioirs with a water spread area of
nearly 1.4 lakh hectares, which are
underutilized from a fish production
perspectivé, The [hrectorate of
Fishenies, Odisha s leasing out

&~

fingerlings'ha (10.0£2.7 g} and

[F6]1.0 g} respectively in two
ponds, Cultare for 7 months and 20
months resulted in 954150 g and
27744189 g body weight gain,
respectively. Ciut content analvsis of
pond-reared juvenile and adult hilsa
was performed: zooplankion
constituted the major share
(Copepoda 47.67%., Rotifera
12.2%%, Cladocera 4.87%) of gut
content of adult Hilsa; whereas,
phyvtoplankion alse confributed
significantly [(Cynophycese 2B%,
Chlorophyceae 4%) besides
zooplankton in juveniles,

To maintain sufficient zooplankton
density {about 1000 nos1) in pomds,
mass culture facilites for Chioredla
and mixed zooplankton have heen
developed at pond site and need-
based supplementation of
zooplankion was done in the pond.
The water quality parameters of hilsa
ponds are momtored to maintmn a
uniform environmental condition for
the stocked hilsa, Fertilization of
ponds on forinight basis werne
performed using MPK fertilizer. In
addition, organic juice (mixture of
mustard oil cake and groundout oil
cake along with yeast and molasses)
i also used fortnightly as plankton
hooster, Proliferation of Microcysis
sp, in the culiure ponds was
controlled with the wuse of microbial
consortium. In addiion to plankton,
daily feeding of ariificial feed was
practised,

reservoir sub-zonmes 1o privale
entrepreneurs i Hirakod reservorr
for cage culture. Hirakud reservoir
can accommodate 1875 circular
cages or 500 Rectangular cages
with production potential of 45,000
tonnes. As per the existing
governmental gpuidelines, it is
mecessary 1o lake cenvironmental
precautions and perform assessments
for overall sustainability of the cage
aguaculture, Presenmtly there are lack
of scientific data on the impact of

ik
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cage culture operations on the

Hirakud rpeservoir ecosystem, The

T aC Mms:

#® Tomonitor the water nnd sediment
qunhty parameters in the reservolr
keeping in view the need for long-
term environmental health of the
Teservorn’

® To inke up the aquatic amimal
health survesllance i the cage
culture and in the wild population
of e reseryoir

# To conduct Environmentul impact
assessment (ELAY with an sim of
profecting agquaculiure operations
from detriment of excessive
nutfient load m water and
sedimenis amd also to protect the
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environment from the harmtul
effects of cage culture
{Euntrophication and
chemical/pharmaceutical inputs).

Environmental attributes of
Hirakud reservair

Bepular samplings were carried out
in five different sites of the reservoir,
namely, Mahamadpur meluding cage
culture as well as reference sites,
Kurla, Tamdei, Birenbandh, and
Zeropaint, The sediment was acidic
o shightly alkaline pH (pH 545-7 4)
with moderate specific conductivity
(0. 235-0_. 568 mS5%/cm),
predominantly sandy in texture (49-
2%, moderste available nitrogen
contents (9.8-19.6 mg/| (g andwith
low to moderate available
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phosphorus contents (b4 — 7,53
mg/ 100g). The reservoir water has
neutral o alkaling pH (7.2-B.3),
maoderate dissolved oxygen content
(6.0-86 mpe'ly, moderaie totol
afkalinity (52-98 mg7), available
nitrogen [(0.010-00033 mg/l}),
phospiate-F (0.008-0.0385 me'T) and
total phosphorus (L0125 - 0.097]
me/ly which indicated medium
productive nature of the reservoir,
The mean anmual values of GPF, NPP,
and CR revealed medium
productivity of Hirakud reservoir
with values of 12585 meC/m'/h,
66,14 megC/m'/h and 59.71
mgC/m/h, respectively. Spatial and
seasonal - studies in the reservoir
revealed Chlorophyllae content in the
reservolr water in the range between
1.562 and 7.884 ma'm’,

Fish and fisheries

The fish species richness in the
reservolr was represented by 68
species under 25 families and 9
orders. This higher species nchness
wits attributable to family Cyprinidag
(22 species), Bagndae (6 specres),
Danionidae (5 species), Ailiidae (4
species), Chanmidae (3 species) and
Ambassidae (3 species). The
remaining families were found to be
represented by either ongé or two
species. Among different sifes
studied highest species fichness was
ohserved at Leropoint {59 species)
while lowest at cage =sites {23
specigs), Shghtly higher specigs
richness was recorded at
Mahamadpur reference site (33
species). Exotic fish species like
Crenchromis  wiloricws, Clarias
gariepinyy, Pangasiawodon
fvpophithalmus, Hypophihal-
michihvs  maolieeix, Hypophthal-
michifvs nobilis, Cyprinws carpic
und Prervgoplichthvs  disfunctivies
were recorded from reservoir.

Bulk of the fizh caich from the
reservedr was contribited by carps
(35 %) and catfishes (33%), followed
by perches (B%), clupeids (&%),
barbs and minnows (6%), freshwater
eels (3%) amd Featherbacks (4%).
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Project Tithe: ICAR-WorldFish Collaborative project under Window-3
programme un 'Soall scale fisheries in wetlands for lvelibood and

nutritional securicy”
Funding Agency: ICAR-WorldFish

Sclentific Personnel: B, K. Das (P1), B. K. Bhatinchurjya, A. K- Das, Amun
Pandit, B. K. Behera, A, K. Sahoo, A. Ray, P. K. Parida {upto 20,12.22), G.

Kamutak, 8. Borah

Fish consumption pattern and
Socio-economic stafus of Nshers of
Thekera beel

A survey was carried out on beel
dependent communities of
Thekerapun beel, Mongaon, Assam.
All the beel fishers belong o
Scheduled Caste category, Majority
of households preferred fresh fish:
£.5% consume fish once a week,
32 5% twice aweek, 37, 1% 3-6 times
a week and 1.69% once every 2
weeks, About 38% of the total
s ents consume fish products

{e.g., fish pickle, dried fish etc.) once

o

a month, 3% once in every I weeks
and the remaining 6. 7% does nod have
any specific routine of consumption.
About 57.6% of the people agreed
that they buy fish as it is affordable
and fits in theie budget, 23. %% like the
taste, 11.8% for freshness and good
queality, 5% for health reasons. About
6y % of households have TV and 34%
have other gadgets like mobile phone
and radio, About education, 61%
have primary, 13% secondary, 17%
higher secondary and 9% graduate
level of education. The survey
revealed that 66% of total surveyed
households has total monthly mcome

There were spatio-temporal
variations in catch per unit efforts
(CPUE). In caze of gillnet fishing the
CPUE wvaried from 2-10.9
kg/dovifisher with highest valoes ot
Birenbandh (10.9 kg/day/fisher) and
lowest at Zeropoint (2 kg/day: fisher),
The CPUE ranged from 2.5-4.5
kg/day/fisher at cage site while it was
2.75-32 kpidayfisher ot reference
sibe,

Estahlishment of health
manitoring nboraiory

The “Environmental and aquatic
animal health monitoring laboratory™
fior regular monitoring of fish health
and ecosystem health of (he reservoir
hos been established at DDF office in
Sambalpur District of Odisha. Mot
of the equipment have been mstalled
atthe laboratory,

in the range of T3000-10000, The
high-income group households have
members engaged in other activities
in addition to fisherics, 62.7% of
surveyed houscholds had family size
of less than 5 members and 37.2%
had 5-10 members. Among fishers
the male:female ratio was skewed
towards males compnsing 64% and
rest 36% were females indicating that
females were less represented in the
sector. Age group analysis of full-
time fishers showed that 5.8% are in
age group 18-25 years, 22% in 26-35
years, 56% in 3643 years and 15.2%
are greater than 535 vears.

Contribution of wetlands fo
agriculture and livelihood of the
riparian communities

Wetland ecosyvstems provide
numerous ecosysiem benefiis.
However, many of the eccosvstem
services such as groundwater
recharge, flood control, nutricnt
eyeling, storm protection, pollution
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abetmenl, evaporation, eic. which are
net fraded in the markets and
consumers don't pay for i1, thereby
the traditional cosi benefit analysis
fails to wdequately walue the
COORYSIEM  SOrvices in economic
terms. Inpresent study, valuation was
attempied for some of the
PrOVISIONING SETVICes, Crops growT,
fisheries and aguacalture, livelihood,

emplovment generation and
nutritional security of the fishers.In
this regard an attempl wes mede (o
evaluate the contribution made by the
wetlapds {(ox bow lakes) tao
agriculture and  livelihood of the
riparian communities, Four watlands
[rom Madia and Nosth 24 Parpoanos
destricts of West Bengal (Beledangn,
Chamin, Smdram and Khalsi) were

Tahle Contribotsen of el Asheries 1o velihood of the Ashers

Comiribution 1 liveliheod (%)

Hre & above
il 10U,
ELROR
<3P

i
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Beledanga Chamta
4 f
8] e
I8 32
4 4

selected. Fisher families are members
of fishermen cooperative soCieties
and are directly dependent on these
walerbodies.

Contribution of beel fisheries on
liwelihood of Gshers

In the Chamta, Beledangy and Kholsi
beels fishing contributed 100%
livelihood to more than 4%
households and below 30%
livelinoad to 4-6% fisherz. In
Beledanga around 64% ol the
honzsehalds drew 60-20%4 livelihood
from the waterbodies, Hence,
fisheries constituted an  imporiant
gontribuer to liveliliood of fAshers it
ill thebesls,

Consumption of animal protein

The study shows that the fsher
households ae 20-28 kg fish per
capits per vear; amounl of chicken
and mutton consumed were -4 kg,
and 0.9-1.7 kg respectively. per
capita egeg consumpiion was T0-144
per vear. The consumpiion of milk
was 2441 ml in all the households.
Every household consumed [ishes
that mostly came from their own
catch,

Further, abowt 90% of (e fishers
dou't purchase fishes from markes,
they rather collect them frvm beel
Hence, the beel fishes were
extremely imponant i providing
nuiritional securily (o ibe fishers in
both the states.

Employment generation
Theoraeh fstiing

Four beels generated around 12550
mun days of labour m a year only

Sindrani Khaolsi
2 L
4 24
i i
4 6
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Table: Consumption of high value food ems pee capita
Food item

Fizh (kg /yedr)

Chicken (kg /vear)
Mutton/Chevon (kg ‘year)
Eges {number (vear)

Milk [ ml/day)

Tuble: Cieneration of employment through fshing (mandays/year)

Fishing of stocked fshes
Fizhing of un-stocked fishes
Total

Table: Employment generation through erop farming (mandays per vear)

Pame of the beel

Beledangn
Chamia
Sindrani
B haalsi
Todal

through fishing. It was highest in
Khols: beel, followed by Beledanga
and Smdrani. The average number of
fishing days ( for stocked fishes) in a
vear panged from 40 in Chamia o 70
in Kholst. On en average 20-44)
numbers of Bshers fish on those days,
The contrbution of unstocked fishes
on employment was also significant,
being 322135 man days ina year, Inthe
latter case women participation is
significant.

Through crop farming

In the agriculture sector, the total
mandayvs was 27411 per vear where
contribution of family labour was
more (around 58% ). Hence, the beels
under study generated substantial
employment opportunities for the
Tiparian Comiminiies.

Beledanga Chamita Sindrani Kholsi
2293 1a.T3 28 .46 200 6y
2,92 4,34 423 1.82
0.%] el 1.6% k9]
14437 13716 T8 34 T50
A B 345 2548 24 14
Beledonga  Chamita Sindrani Kholsi
21N 800 1925 2800
1750 625 1750 1100
3850 1425 3675 3900
Hired libou Pamily iabr Total
265 2600 T2
354 3297 3%l
A0 3175 G195
2710 690 9400
11639 15772 17411

Coniribution of wetlands in
agriculiural economy

Crops cultivated in vicinity of the
beels wse beel water in varying
degrees. The area under rice was
pround 118 acre while the jute and
pilseeds were grown on 57 and 3
#cres, respectively, The water of the
heels could also be used in prowing
vegetables and other miscellaneons
craps in the area of 57 and 45 acres,
respectively. The beel-wise area
analysis showed that the total area
under crops in the vicinity of
Beledanga beel was 80 acres,
producing around 2590 quintal of
crops. In the Chamia beel the figures
were |0 acres and 3690 guintals,
respectively. The Sindrani and Khols:
beels support production of 2580 and
2303 quintal of crops from 97 and 23

nores, respectively.

Crops differed on quantity of water
consumption from the beel. Rice
grops uscd 50-70% of the imigation
water from the beel. During rahi
sepson many farmers depend upon
the beel water for their full imgation.
The jute was grown only m khanf
scason, hence, the beel water
requirement was less. Similar to the
rice crops, water consumption of
oilseeds, wvegetables and
miscellaneous crops were around 50-
T,

The gross values of the agriculbtural
crops were also estimated
wonsidering market price at which the
farmers sold their produce, 1.6 the
farm gate prnces. It was found that
289 lakh worth crops per year was
produced in the vicinity of the beels
which use beel waters for their
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Tahle. Aren (acres) and production (quintal) of crops

Narne af Rice Jute Oilseed Vegetables Mise. erops
tebel  Aa  Production Area  Podution Area  Production Ara  Production Area  Production
Beledanga 250 &i0.0 133 1800 1E.3 2850 13.3 L1250 104y AH0,0
Chamea k[ BI5.0 .y | [iwH 217 3500 20 I TR 1.7 L0
Snglrani 26.7 Shs.0 20 Bs0 23.3 4500 13,3 B0 1 13.3 oo
Khasa LR .0 133 1750 el X 2900 THL b Tann 1040 4500
Taial 118.2 2a840.0) 5.3 T45.0 833 13750 56T 44750 450 195400
Tohke: Extent of brigntion water drawn fromn the bieels (as % of the ttal fmigation required)
Name of the beel Rice Jute Oilsced Vegetables Misc.
Beledanga b3 £l iR 63 65
Chamta T0 41 70 70 70
Sandrani Gk 45 45 %] 725
Khaolsi 50 s 475 525 515
Table: Value of the crops grown (% m lakh'year)
Ménme of the heel Rice Juie Dilsged Vapetahles Misc. crops: Testnd
Beledanpn 1200 . (x) | 282 2138 10,60 65,20
Chainta 17.50 8.25 1575 M40 15.00 41,50
Smadrni 10, L4 I1:25 el | e 1840 1250 J2.10
Kholsi 1k, 03 %75 1 5.5 1540 11,25 62,05
Tistal 53,60 3735 il B2 BH. 38 48,75 28585

culture, Among the 4 beels, Chamita
produces - crops worth 91 lakh,
followed by Sindrani (372 lakh),

Beledanga (I65 lakh) and Kholsi
(®ol lakh) Thus, crops worth TI71

Project title: Assessment of endocring disruption in fish regroduction

Funding Agency: DBT, Govt, of India

Scientific Personnel: B, K. Das, 5, K. Nag, K. Kumari

Biochemical alterations induweed by
bisphenal A

Under experimental conditions
exposure to bisphenol A (BPA) at
sub-lethal concentrations [1/10" (0.4
mg/1) and 1/50° (0.073 pg/l) of LC,,
dose| for a period of 30 days to Labeo
catfe there waz a decrease in

*az’ﬁ""‘-:ﬂ'"’m AMNUAL REPORT 2022 -
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antioxidant enzyvme S0 and CAT
activities in serum, liver and kidney,
An ingrease in concentration of
reproductive  hormones, vz, 17p
estradio] and 11 ketotestosterone and
decrease in CmBEH content were also
observed in serum and brain samples
of BPA exposed Catla. Comparative
gene expression analyvsis by gPCR

lakh was produced using waler from
these four wetlands,

showed n significant up-regulation of
genes associated with the HPG axis
(Kissl, Vig F5H, LH)

Biochemical alterations induced by
dicthyl phthalate

Experimental exposure ofdiethyl
phthalate (DPJ)at sub-lethal
cofcentrations [L/IMth {162 mgT)
and 1/50th {032 mg/1) of LCS0 dose]
for a penod of 3 days to Labeo carla
caused @ decrease in antioxidant
enzyme SOD and CAT activities in
senim, liver and kidney tissues. An
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Relative expression anelysis of genes related o HPG s (Kise 1, Pig, FEH, LE)
in Lefes carfa exposed to sab-lethal doses of BIPA

in¢rease inconeentrations of samples. Comparative gene Molecular docking studies of
reproductive  hormones, wiz. [T expression analysis by qPCR showed  selected EDCs on Vig and other
estradiol, 11 kelo testosterone and  a significanl up-regulation of proteins of HPG axis

GnlH,were observed in a dose selected penes associated with the

dependent manner in serum and brain - HPG axs (Kiss [, Fre, FSH). Moleeular docking studies were

i
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carried out to onderstand the (C.H,0) on taget receptors of  with the amine acid residues of the
inhibition process of EDCs such as  vitellogenin and essental proteins of  target  proteing, the compounds
triclosan {C,H,C1LOL), cypermethrin the HPG axis ie.. FSH and LH. The exhibited significant inhibition omn
(C..H,.,CI,NO,), bisphenol A target protein-ligand interaction  the target promins recording binding
(C,H,, 0. diethyl phthalate study revealed that these ligands bind  energy ranging from -4.72 to -7.99
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Twodimensional and 3-dimensional interaciion map of Cypermethein (CYP) with imterdctimg residoes of profeing
assecinted with HPG axis (A)CYP-LH (B) CYP-FSH (Cy CYP-¥TG

Keal'mol and also compounds
registered hydrogen bond,
hydrophobic interaction,
clectrostatic  inferaction, van der
Waals interaction, total polar amd

pon-podar bonding mteraction with
protein aming acid residues, many of
which formed strong hydrogen
bond(s) with the target protein thus
inhikiting it. Some non-cxyigenated

molecules because of sirong
hydrophobicity alse strongly
mnhibited the protein.

Among the four EDCs, cypermethrin

r
M
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Volcano plot showing DECS, up-regulated and down-régulnied genes in Brain (A and Liver(B)

showed the best bind ing affinity with
target proteins FSH, LH, Vig and
bind with the proteins perfectly, The
docking resulis indicate that
cypermethrin showed lower scores af
docker enerey, pood active hvdrogen
bond interaction as compared to other
EDCs studied. Therefore, molecular
docking studies showed among the
EDCz siudied, cvpermethnn as 4
potent EDCs that can easily bind (o
the ligand-hinding sites of these
important protems of the HPG axis
and thereby ecavsing endocrine
disruption by further blocking the
downstream pathways.

Brain and liver transcriptomics
study following exposuore to

cypermethrin
Cypermethrin, a pesticide belonging

to synthetic p:,'rl:lhrmds is
extensively used in agriculture,
aquaculture and fisheries, and public
health. As a sesult of unrestricied
usage, it has become an
environmental stressor posing
toxicity 1o non-target  organisms
including human bheings. To
understand the overall molecular
mechanizm involved in cvpenmethrin
IORICilY, Nex-meneralion sequencing
(M5} of the bramm and liver tissue of
Laber catla was camied out by
Illumina HiSeq after chronic
exposure at sub-lethal dose (1/10° of
LC,) for 30 days which generated
125918244 and [ 38489904 pumber
oof total resds i brain of control and
treated fish respectively, and
|45347058 and 192563686 number
of total reads in liver of control dnd
treated [sh. Comparative  brain

Project Title: Empnm:lﬁg women of wetland-dependent fisherfolk
community of lower Gangetic plain through cost-gffective lechnologies

Funding sgency: Department of Biotechnobagy, Govt. of India
Scientific Personnel: A, Roy (PL). A. K. Beru, Arun Pandit. P, K. Parida

(upto 20.12.22)

Khalsi beel iz a closed ox-bow lake
spread across 62 ha area in
Hannghata block of Nadia Distriet,
West Bengal. Fisheries of the wetland
is operated by Khalsi Udbastu

‘-===__=I‘:""“-=1Fm ANNUAL REPORT 2022 -
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Samabay Samiti with 226 members
and almost 85% of the members
belong to SC/ST. The beel is
surrounded by eqght villapes, out of
which five were selected, namely

transcriptomics analysis revealed
that 531 genes were differentially
expresszed [(DEGs), with 3032
upregulated and 220 down regulated
penes. Sumilarly, liver transcriptoms
analysis revealed 1242 DEGs with
323 up-regulated and 374 down-
regulated genes. Kyoio Encyclopedia
of Genes and Genomes (KEGG)
pathway analysis revealed significant
enrichment of steroid biosynthesis
pathway, butanoate metabolism. fatty
acid degradation, fatty acid
metabalizm ete. The DEGs identificd
will further help in identifying
potential biomarkers for assessing
the effect of EDC: wn fish
reproduction.

Khals, Mathpara, Uttar Brahmapur,
Kanapukurdangn and Satshimulia.
The project is multi-component
collaborative project aimed to
empower the wamen of the fisherfolk
community by aniroducing cost
effactive technolories.

To promote the ccosystiem-based
Integrated Wetland Management, the
project  inimated a Fishers' Field
School., based om the prnnciple of
Farmers® Field School Approach of

—



Tahle: Traming end capacity building activitics organkzed

Cupacity buikfing Mumber of Number of Bumber af
[Frogramime e ficiary WikmeR SCI5T
beneliciary heneficiary
Fishers" Field School T T 42 8L
25T
Laseneral 3
Bensitization programime on b 11t 5C 176
Empowering Wonsen of ST 121
Wetland dependent Comimunity General 19
ihragh Cost-elTestive OBC 25
Technobogies
Warkshop on Pensalinee in A8 28 b B
wellird 5T19
Laemerl 2
Harsils on training an Backyvard Bl Bl 50 63
poulicy furmmg ST 18
Training on Mushsopm A= 35 SC 14
cultivation 5T 9

FAQ, a1t Ehalsi beel. The Fishers
Field School received recormition
from ICAR and was scknowledged
and appreciated by Ministry of
Agnculture and Farmiers welfare,
Gove, of India; Press Tnformation
Bureau, Govi, of Tndix; My Govindia;
DD Kisan; and Dept. of Fisheries,
Animal Hushandry and Dairying,
About 77 women bepeficiaries are
being trained through Fisher's Field
School,

Dunng the yvear, 346 farmers were
trained or scnsihzed o0 vanous
agriculiural components viz. fish seed
paising in pens, backvard pouliry
farmung, kitchen pgardening and
mushroom cultivaton, The 20
selocted  farm familiss genersted
employment of 62 mandays/
fmilyyannum, About 42.53% of the
beneficiaries have produced
marketable surplus  that will help
them to upscale their socio-economic
status. Further, fish health was
regularly monitored in pen culture
and in wetland, amnd 11 bacteria were
izsolated as etiological agentsof fish
ihzeases. The boaclena have been
identified by 165 rRNA sequencing
method and the sequendces have heen
submitted to NCB] GenBank.,

Mumber of  Increasein income’well
sell heing af heneficiaries
employed
TS

- T nckditional income
58, 13.3% merensE in
EMEETE M 0 VeAr

17 TU2d 2 adduitosal income
L I incresse m
Comse in-a year

i % 2600 addstsonal income
firom n simghs i
(3 momthe}

Project Tile: MEAN: Mensuring EDCs and agquatle disgnostics throagh
biosensor networks with special reference to North East India

Funding Agency: Mmistry of Electronics and Information Technology,

Ciovt, of Tnclia

Sclentific Personnel; B. K. Behermn (P L) D, ). Sarkar, oK. Panda {upto
20.12.22), B. K. Das, 5.C.8. Das (P L, NE Component).

Partner Institutes: CDAC, Kolkoata; [T, Hyderabnd

Prototype bio-sensing device for
detection of OF pesticides in inland
open waters

Inland aguatic ecosvstems such as
rivers and lakes of North-East India
are considered to be recipients of
industrial, wrban and domestic
efffuents and agricultural runoffs
contdining Endocrine Disrupting
Chemicals (EDCs), thus polluting
aquatic ccosystems siznificantly.
ICAR-CIFRI in collaboration with
CDAC, Kolkata and IIT, Hydcrabad
developed a prototype Bio-sensing
colorimetric device or detection of
EDNCs, like OF pesticides in inlansd
open waters. The biosensor  was
deployed in five wetlands
{Borsolabeel, Bharalu river,
Samaguri  begl, Charan beel and
Damal beel) of Assam and feld

=

Biosensing prototype device fos OFs
pesticide detection (A) and Deploymend
of provotypee device at wetlands of Assam
{B)

2%
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validated, The oulcomes of the
project would be useful 1o different
stakeholders like fishermen

community, cxport and guality
control agencies, Government
agencies eto. for formulation and

FAO-CIFRI Collaborative Efors:A review of the inland Mshéries ol India
and the creation of capacity in the collection and wnalysis of inland

fiaheries stathitics
Funding Agency: FAD, Rome

India has rich and diverse Inland
fisheries resowrces in the form of
rivers, canals, ponds, lakes,
reservalrs, upland lakes, and
floodplain  wetlands that support
livelihoods, income, and nuirition of
penple from ime smmemorial. Infand
fish production systems i the
country comprise the capture
fisherics of the rivers, estuanes,
lagoons and lakes; aguaculture in
ponds: and wvarious forms of
enhancements [mainly culiure-based
fisheres and stock enhancemient)
being practiced in rescrvoirs, lakes
and floodplain wetlands. However,
like many other developing
countries, there are several gaps in
the data and mformatien on mland
witler resources in India, The highly
dispersed and unorganized catch
disposal and marketing system
impede the attempis o collect

reliable data on fish yield. As aresuly,
an updated datmbase on resouroe size
and fish wetion trends of inland
fisheries s stll ehsive. Improved
documentation on different aspects of
these resources is essential net only o
hring under the foid of development
puckages. but also for munsireaming
the principles of sustainable and
equitable utilization of inland open
waler resources into the policy and
legislative instnements in the country,
This FAQ-CIFRI collabarative report
1% an atternpt W Al this obvious gap
and document the mapgnitude,
richness and potential value of these
resources primarily aimed at
informing the sational aitempds {o
achieve utilization of these resources
in susiaingble manner.

The document attempted to collate
the exhaustive information on inland

Froject Title: Investigntion on fisheries and ecological statos, threats, and
remedial measures for enhancement of fish prodactivity of Gobind Nagar

reservoin, Himachal Pradesh

Funding Agency: Department of Fishery, Govi. of Himachal Pradesh
‘Scientific Personnel B, K, Das (PL), UK. Sarkar (61l 19.10.22) A, K. Pas,

Lianthuamluaia, Mishal P,

Gobindsagar reservoir 15 a  large
category reservoir located in Sutlej
river in Himachal Pradesh. A year-
long detailed study was conducted to
invesigate present fisheries stams,
eaplore the factors infleencing fish
productivity and to come out
with suitable measures and
recommendations  for fisheries
enhancement it Gobindsagar
Reservoir in the context of declining
fizh uction.

The water and sediment quality

fi

160

perameters indicated that the
reservinr 1% medium productive. The
highly Muctuating water-spread arsa
in recent years is one of the maost
probable reasons for declining
fish production. The water [ewvel
fMuctuations can have a big impsct on
fish breeding grounds’ habitats which
mfiluence the natural recruitment of
the auto-breeding populations and
also the natural food availability. The
fish production was positively
inffuenced by the waler spread area as

CAR-BIFRI aMNUAL REFORT 2022

implementation of effective fishenes
and aqueaculmre in the region.

fisheries in one place. The national
data on resource size of rivers, canals,
reservoirs, floodplain wetlands,
gstuaries, lagoons, lakes, and
mangroves are estimated based on
the  data collected from  federal
agencies including the Ministey of
Water Resources {(Jal Shakti),
National Remote Sensing Agency,
Fisheries Ministry and the survevs
conducted by the Cenirtl Inland
Fisheries Research Institute and
vanous state departments. Collection
and reporting of resource data have
been standardized across the states
umder the guidance of the Institute, [n
the docoment the area under rivers,
eslugries, reservoirs, foocdplain
wetlunds have been estimated to be
1,64,118 ki, 4,853,185 ha, 34,060,301
ba, 5,64,286 ha, respectively and the
inland capture production has been
eatimted at 21,44 428 tonnes,

shown by regression analvsis and
sufficient water 15 needed for
sustainable fish production. The fish
apecics richness was |17 based on the
experimental fishing and 21 based on
the smkeholders' perception which
indicated that the species nchness hos
reduced as compared to previous
records. Habitat disturbance due to
the wide fluctuation of the water
spread area and chmate change
impact could be the poszible reasons
for the loss of fish dwersity in the
reservoir. The fish catch data analysis
for the last decade (2010-20)
indicated that the exotic fish
Hypophthalmichibivs  maiitrir and
Cvprinugs carpie bed the fish catch
followed by Labeo catfa. The fime
series data alye mdicated that &
mroffvic was the most dominant fish.
However, the catch of A moditrix
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Map showing the spatial wasiation of anousl fish production
in Gobind Sagir reservoir during 2010-20

decreased drastically after 2013
opwards and kept on decreasing
which greaily impacied overall fish
production.

Canonical comesponding  analysis
(CCA) indicated that nutrient nitrate-
M and phosphate-P' were the most
influencing parameters for silver
carp, the most dominant fish caught
in the reservoir. Alkalinity,
conductivity, dissolved oxygen were
the most important parameters
influencing the abundance of
commen  carp and minor carnp.
Transparency and pH were the most
important parameters mfluencing the
productivity of mahseer, rohu,
mirigal, catla, grass carp, calbasu and
seenghala. The study clearly
indicated that stocking has an impact
on the fish production but other
interventions like identification of
and profecting the breeding ground
can enhance the fish production n a
sustainsble menner. The potentiol
fish yield was estimated m the range
af 136-153 kg'haiyr (average 145
kg'ha'vrl on the basis of the algal
bicmass medel, The fish vield ranged
from 23-149 kpha'ye with an average
of 72 kpha'yr during the last decade
indicating that the actual fish yield in

=

the reservoir is quite less than the
potential yield,

The Schaefer's model estimated the
MSY for the reservoir to bhe 101,42
kg/ha'yr and the fishing effort 1o
attain the maximum sustainable
fishing effort (VMSY) 10 be 2053 il
nets license per year, The Fox medel
estimated the MSY for the reservoir
to be 9704 kg'ha'yr and the fishing
effort to attain the maximum
spstainable fishing effort (IMSY) 1o
be 3141 gill nets license per vear, In
order 1o re-establish Gish production
in the reservoir in a sustainable
manner, the major recommendations
of the present study are: i) stocking
of large size [MC and common canp
fish seed of =1 mm regularly and
consistently @300 fingerlingsha, i)

B
Y
E [BEver Carp CHEH [ In T
[ [ECFT
T
. -
[ BT

Spatial venution of Hypepfhifdsiclfys sreliiris production
during 200 8-19 o 202 1-22

stocking of silver carp vigorously
(A0 fingerlingsha (= 100mm} for 3
years (o develop auto-breeding
population, i) menitoring of the
water spread arca, maintaining the
fishing effort of 2953 to 3141 gill nets
license per yvear and iv) identification
of the potential breeding grounds and
profecting those habitats, The long-
term studies on recruitment of sthver
carp and identification of breeding
ground along with climate change
impact and ecological modeling are
proposed for sustainable Gzheries in
Gobind Sagar reservoir, The study
entified the crntical 1ssues and
demonstrated explicitly the need for
implementing suggested
management strategies for
sustainable development,

Fish catch from Gobind Sagar rescrvoir

2%
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Project Title: Addressing skill gap In the FPO ecosystem in eastern and

north castern purts of India

Funding agency: Indian Council of Soeial Science Research {ICSSR)

Project Director: B, Saha, WBUAFS

Project Co-Mrector: Anm Pandit
Estimatipn of technical efficiency

Techmical efficiency has both input
and oulpul orientations. The output-
oricnted approach measuores the
ability of a production unit to get the
maximum outputs possible with a
pwen combination of mputs and
production technolopy. The second
approach measures 1ts ahility to
achieve a given output level with the
smallest quantities possible of inputs.
In this stedy, Data envelopment
analysis (DEA), a non paramefnic
technique of fechnical efficiency
estimation is employed. It uses a
mathematical program fo estimate
the efficiency frontier.

A comparative study has been
conducied to assess the techmical
efficiency of crop farming, vegetable
Farming and fish farming. The case of

single output, which is the gross
return and five inputs was
considered, All the inpuls were
converied mto money  for using
across different farmers. The inputs
were field/pond  preparation, seed
{including seed treatmentd, labour,
fertilizer/feed/chemical/
micronutrients and others. The
technical efficiency obtuined in DEA
model consists of pure technical
efficiency and technical efficiency of
scale. Pure fechmical efficiency
reflects the way i which production
unll rFesources are managed while
scale efficiency or scale technical
efficiency determines whether
production unit operates at an
optimal scale or not. The opiimal
secale s understood here as the best
situation that can achieve the
production unit by increasing
proportionally the guantity of all its

Table: Disdribution of farmers by TE seores under VRS and CRS assumptions {% of

factors, 1f for a given farm, there is a
difference in efficiency ratios
reasured by these two tvpes of DEA,
this indicates that the finn 8 mot
operating et anoptimal scale,

The average measure of overall
technical efficiency was estimated at
22.2 % for crop farmers44.3 % for
vegetable [armers and 63% for fish
farmers. Average scale efficien
wis estimated at 794 %, 96,8 % and
086 % for the above categories of
Farmiers, respectively. The resulis
eadicated that the fish farmers were
more efficient in all the three
measures of technical eficicneies,
Further, the minimum TE score was
also low in crop sector. The average
efficiency scores indicate that pure
technical inefficiency was primarily
responsible for overall technical
inefficiency in crop and vegetable,
All the Tish farmers have efficiency
score of above 0060, The analysis
indicates crop, vegetable and fish
farmers can, on an average, increase
their output by T8%, 56% and 38%,
respectively by operating at an
optimal scale and by eliminating pure
technical inefficiencies.

Computation of scale efficiency
sgorcs proves that on average the
Farmers suffer from scale ineflficiency

i at a level of 21%, 0,04% and 0.01%,
Orverall TE Crop (N =30)  Vegetable (N=20)  Fish{N-3)  respectively for crop, vegetable and
Boed il % 100 & ) fizh, n:ww:l}l. Hath nu.ﬂiag::ln:nt

pracfices (pure technical
Soore > 0.5 0 33 &0 inefficiency) and production scale
1 the freomtier scome = | i 5 0 [acale inefliciency) affect efficiency
Pure TE level.
Acpre <D # i i All the nce farmers and a sizeable
Spore > 0.5 7 35 T population (35%) of vegetable
Cin The fromtier deone = ¢ 0 5 3 farmers were operating under sub-

pptimal scale, All the crop farmers

Table: Efficiency measures of farms
Particubar Orverall technical efficiency Seale efficiency Pare technical efficiency

Crop Vepelable:  Fish Crop  Mepetable  Fish Crop Wegctable:  Fial
Average 22 {1343 (L& MR 0,754 (L96GE LR (287 {452 {2
Minmmisimn (.08 {108 (L35] 0357 088 LTI oy 132 (.354
Mo, of fams with 0 24 20 20 30 3 T i)
efficiency seore 504
and albove
Stundard Deviation LREL L 01,206 154 0114 IR LIS 00, 160 0203 LLRE,

Hi
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were operating below L5 efficiency
level, whereas, majority of the
vogetable and fish growers were
within the growp of 0.5 and above.
The same tremd was Tollowed for pure

technical efficiency. Owerall, the
study indicates that the fishfarmers
were more efficient than crop and
vegetable farmers, Technical
meMiciencies. could be improved

Project Tithe : Utilization and diversification of silkworm pupae products
for human & animal consumption and compasting

Funding Agency: Central Silk Baurd (CSB), Minstry of Textiles, Govt. of
India

Scientific Personnel: B, K. Das(P.1), M. A. Hassan, D. K. Meens, R, Das

S5ilk production gencrates a
significant amount of wastes amd this
progect aims to utilize the silkworm
pupae waste in Gsh feed development
for waste to wealth conversion. In
this direction, four fish feed of
different pellet sizes and nutrient

silloworm (Ancheraea myditta) pupae
meal for vanous life stages of fishes
fior location specific feeding tnals,

Afier lab-based experiments, a 150

davs grow out feed tral with
silkworm pupac-based fecd (SPBF)

contents were formulated using and commercial feed on
200 - 143 26 131.93“1} 7
(=) 1.8
Py 1.6
i—“‘“ I 1.4 ﬁ
1.2
=100 - i ~E
E 0.8
‘E 50 - 0.6 §
= 04 3
s o2
= 0 o E
COMM. FEED EXPT. FEED
Treatments

Growih performances of pupas based feed in
arow ouif culhure of P fnpodtiamny m coges

Reshmeen

Reshmesn Ami

Reshmeen Crold

through adoption of best practices of
the efficient farms. Hence extension
efforts need to be enhanced to
educate farmers regarding scientific
production practices.

Pangasionodon vpophthalnmes was
conducted in capges. The study
revealed a significant (p=0.03)
difference in terms of growth,
rutrient utilization, flesh quality, and
survivability of Tish, The live weight
gain percentage (WG %) and Feed
Conversion Ratio{FCR) of silkworm
pupae meal based feed and
commercial feed were 132,93 % and
143,29 %, L.5% and ].51,
respectively. [n anotber 90-davs trial,
gilkworm pupae meal-based
experimental feed exhibited better
nutrient  utilization and  growth
performance in P Fvpopfrhoders
juventles compared (o the
commercial feed in feld condition.
The WG % and FCR for SPBF and
commercial leed were recorded as
231.02, 1701.74, 1.59 and 2.00,
respectively. Thus, silkworm pupas
meal showed better growth
performances in juvenile culture ag
compared to commercial feed in
grow out culture of £ hvpothalws in
cages, A I0-days feeding irial with
Certler cotla, COrpachecnis nlloficus,
and Cyprinus carpie  indicated
highest WG % (5838 %) i O
mifoticts followed by mixed culture
of € carplo (51,43 %), L rohite

Reshmesn Gold+

Fish leeds prepared using slkwomm pupac wasie

e

w
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{(47.05 %). and C. carpio
moncculiure (44584 %) The FCE
Also followved the seme tremd.

It was alzo observed that the
experimental group fed diet
containing 50:50 non-defatted
Antherasa mviifia and defalled
Bomiry more pupac meal as a major
profein soures, yiclds significanily
betier nuirient conversion and growth
performances in case of L. maira
compared to the other two fish
species ({). wifoticus and P
Mypophthalmuz), Morcover, an
irorporation of 73% defatied Bamnes
mort with addition of 25% of
Anitheraea myliffa papae meal n feed
for O wileticus and £ Avpaphthalmies
showed similar growth performances
and nutrient utilization efficiencies
among themsealves,

Based on the mdoor and fizld tnals,
four commercial leeds have been

i
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Creatmg poblic awareness abont the feed

developed with different sore and
nulrent guality for vanous life stages
of stages of fishes. These are: (1)
Reshmeen: Imm pellet for fry (38%
ciude protein and 6% crude Hpad}, i)
Reshmeen Amrit: Imm pellet for
fingerling { 32% crude protein and 6%
crude lipid). ) Reshmeen Gold+:
Smm pellet for grow-out (28% crude
protein and %0 cnude lipid}), and v
Eeshmeen CGold; dmm  pellet for

grow-oul and brood stock (25%
crude protein and 5% crude bpid).
The feeds have been released in
Nahonal Symposium on Vanva
Sericulrure; Opportunities Galers in
the presence of Padma Sha Dr 5.
Ayyappan, Former DG, ICAR and
Seoretary DARE in Ociober, 2022
Efforts. have been faken towards
popularization ofthe feeds.
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Project Title: Environmental flows for river ec

ology with focus on

downstream fisheries of Sardar Sarovar Dam (S50} in Narmuida River

Funding A gency: SSNL, Gujarat

Sefentific Personnel: B, K, Das and A, K. Sahoo

Fish diversity of river Nanmada in the
stretch from downstream of Sardar
Sarovar Dam (S5D) to the estuary
mouth was stodied with a major
objective of environmental 1mpact
unalysis. For estimation of
environmental flows two sampling
sites viz. Kevadia, and Gamdeshwar
were selected below SSD. The study

HE - ]

recorded presence of large bodicd
fish belonging to Tor spp.. Sperata
spp... Notoprerns spp. and Labeo spp.
in the sreich, OF these, Tor o
(Mahseer) was recorded inpre-
ITRCH SN Hﬂd IMOASCKIN - SEAS0NS,
Though detailed study on the
breeding migration could noi be
studied, juveniles were recorded at
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Diaaky Mow release pattern from the Gamdeskwenr weir for differcnt EMCs usin

PN mpmlysis fir any typecal veai

Project Title: I"h;lulq and design of fish hatchery ot Bichom dam site
along with studies on reproductive hiology of snow traut, Seddzothorax
riviardswedd Tor conservation and srtificial propagation in River RBichom,
Arunachal Pradesh

Funding Ageacy: NEEPCO

Scieniific Personnel: B. K. Das, B, K. Bhattachariva, A, K. Sahoo, D. K,
Meena, 5. Borah

the selected study stretch. The river
strerch of approx. 10 km  was
surveyed in May, 2022 representing
pre-monsoon and September, 2022

Towards conservation and artifieial
propagation of snow trout
Schizathorary richardeonil in river
Bichom, Arunachal Pradesh the
project has the Tollawing ohjectives:
17 planning and design of fish
hatchery at Bichom dam site, 2 ) study
on breeding season and maturity
slages of the targeted figh species in
River Bichom, 3) stdy on water
avan labi ity and cuanlity ofwater a1 the
dam site, 4% study based
recommendations towards
improving snow trout population in

g

water depth of 0,5 10 0.8 m and water
velocity of 03 to 0. 3m's.

Basied o the preliminary data on fish
diversity collected from the ficld and
secondary data on the hydrological
fime =erigs datn amd river cross
gections, environmental flows was
estimuted both by hydrological and
hydruulic simulation methods.
During the estumation it has heecn
recorded the siresch between
downstream of 550 and Garndeswar
witr 48 Jentic ecosystem due 1o the
crest level of the weir ot Garudeswar,
Extrapolsting the similar fver bed
habitat between wpsiream and
downstream of the Garedeswar weir
and considering the key fish species,
Tor for, the estimples are
recommended based on FDC and
habitat simulation method. As
Mahseer migration reguires water
discharge dunng early momsosn and
posl-monsoon, minimum prescribed
water discharge from the weir 1%
cstimated o be §3.1 cumec during
lean season, 162.9 cumes during pre-
madisoon and 4078 cumee during
IR0 SEA500,

representing  mwnsoon season and
five sampling siles. For construction
of hatchery, site selechion was made
after Imvestipuling  waler spurces
availabihty and water quality.

Sultability of fishk hatchery
establishment

Schizothorax  richardsenii, Carva
poaftvia, Neolissochilus
hexagonolepts, Schistura ripecido,
Cyprinns carpio, and Glyptothoray
cavia were recarded in the Bichom

Sclizentivoery richovaleondl o the Bichom River

il
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Bachoam Beservioir, Arunschil Pradisch

river. 8 richardvonil was found o be
the most abundant m the lobe zones.

siream omd downstream of the
dam, followed by N, bexagomolepis,
Garra potvie, and in lentic zone
exotic Cyprimes carpie was Toumd 1o
be the most dotmunant. Gravid males

and females of Cypriews carpio were
observed in the caiches indicating
that this species has established wself
in the reservolr, Gonado-somatic
index, fecundity, and sex ratwo study
showed that 8 richaredsonii was in
immature and mamirs’ pre-spawning

Project Tithe: Imparting state of art knowledge on fish breeding to the
Weal fisherman for livelihood improvement and enhancing the native fivh
population throogh ranching programme in River Ganga

Funding Agency: NTPC, Farakka

Scientific Personnel: B, K. Das, A, K. Sahooand D. K. Meena

Fisheries & Farakka, West Bengal
majorly dependent on the capture
fisheries from the nver Ganga, feeder
canal and river Padma (lower siretch
of fver Ganga a1 Farakka), Looking

M II|1"'|I! ':.'fl'-|.!I-'4l1l,-fl|;;|}':|!‘\ "-,'_:'-:..-I”I i

into liveliheod of fishers. it was
rcalized that wtiation of the fish
culture through scientific method
wonld be o good option for the local
vouth, fisher women and men,
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Rearing brood-stock of IMC m pers i river Giongn
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Chyprlmes corpio caphured
from the reservair

stage before the breeding seasan.
This indicales mousoon season s
ideal for the brood-stock collection
und reanng in lamge tanks for the
breeding/artificial propagation in
hanchery condition.

Therefore, siate of ar the facilities
and traiming to the fish farmers was
developed/organized. Under the CSR
scheme of WTPC, Farakka ICAR-
CIFED carried out the societal
developmental activities with major
focus on 11 Developing state of ant
knowledge centre (small scale) on
hish breeding and reanng units for
Indisn Major Carp for ranching. 2)
providing handson training to the
local fishermen on fish breeding and
rearing for the livelihood
improvemeant, 3) ranching the notive
fish fingerfings developed through
captive breeding for a peniod of 3 yvis,
During 2022, suitable site for
establishment of the small scale FRP
carp  haichery oear the Farakka
barrage was demarcabed, A tal of 12
pairs of Labeo mkita, Labeo catla
and Lomeo calbary brood fish were
stocked 1n pens in river Ganga for
brood stock development. Towards
conservation of native fish species
germplasm in river Ganga, onc lakh

e
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fingerhngs of IMC were ranched,
During the awareness, fishermen
were advised not tr cateh small 2ize

Bunetiing of TL

fishes and to allow hrooders to breed
in the mver, Mare than 50480 fishermen

Project Title: Study on impact of water intake due o Gadarwara

STPT on ecology of Narmada River

Funded by: National Thermal Power Corpomiion

Scicntilic Personnel: B, K. Dax, 5. Samanta, 5. K. Das, A, K. Sahoo nnd

Vasakh (i

SUrVvey-cum-sampling was
conducted dunng December 2022 ot
4 sampling sifes at Kekraghat pump
houses ond setthng tank of NTPC,
Sangam-Sokalpur, Usray Ghat-
Tuiyapani, and Sitareva river -

discharge site of NTPC, Gadarwara
Puring the survey po apparent
adverse effect of the Chadarsvara
Super Thermal Power Project was
noticed on the river Narmada. As per
the set=up. Gadarwara STPF 15 a zero

fimperlings int Biver Ganga ol Farkka

have besn educaied on the MO

bresding, and ranching.

effluent discharge system. Water
gquality parameters were at its normal
range with 8-12 ppm of dissolved
oxyvgen. A total of 46 fish species
belonging to 12 families were
recorded from the siudy sites with
dominanee of bark, minpow  amd
knaches, The atrech containg smne of
the IUCN threatened species
meluding Tor tor,. Wide vanatsons
pmong the sampling sites were
recorded on fish species diversiy.

ey
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The following research and development acuvities, im form of 4 Borkona, Ghorajan, Hiragota-
comprehensive project, were carried out by the Institwie under the NEH  Rowmari-Dighali, and Duamara-

programme:;

Project Thtle: Reflnement of manapement strategies lor openwuater
fisheries of Morthesstern India through location and ecosystem-hosed

npproacties
Project Code: NEH/20-23403

Praject Coordinator: B. K, Das

Principal Investigator; B, K. Bhattacharva

Sub FI"E]i.'I:i I Ssustainablic utilizatinn h[ﬂplzﬂﬂfﬂlf:l' fisheries in Assam and
Nagalapnd through community participation

Sclentific Personned: 5. Borah [Sub-project Leader), A K. Yadav, P Das,
5.C.5 Doz . Baitha, Aparna Koy {w.e L. 01.04 22}

Impact of fish Stock enhancement
on fish prodoction in beels of
Assam

Impact of fshsteck enhancement on
fish vield after intervention by ICA K-

]

| ek e 20 RS20
ol i il 20100

iy pr rion {iomman |

—rduction 2002
b e el B |

CIFRI was assessed in 7 beels located
i tive districts of central and lower
Brahmaputra valley of Assam. A folal
of 2.82 lakh advanced fingerlings of
IMCs and minor carps were stocked
in Rowmait. Rupahi, Kapla,
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Hipeis
fmpagt of fsh aock enlancement on fish prodeution m beels of Assam

JH‘

-

Batamara (40000 ne.) bheels.
Following the supplementary
stocking average fish catch of the
beels has increased frome 20,90 tonnes
dunmg - ZO019-20 1w 2740 fonnes
during 2020-21. Average fish yield of
the beels has increased from 372,50
kg/hasyr dunng 2019-20 to 458.60
kgharyr during 2020-21, Maximum
incresse in fish production was
recorded for Duamara-Batamam beel
fallowed by Kapla, Borkona,
Ghorajen, Hiragota-Rowmar,
Rupahi and Rowmari beel. Thus, fizh
stock enhoncement hos led 1w 11%
increase in fish production following
ICAR-CIFRI's intervention

Pen culiure in beels for raising
stocking matcrials

CIFREI HOPE Pen (44 nos.; (L05 ha
each) were installed in 6 beels locoted
in Dibrugarh (Mer beel, Pand beel and
Matun Bolar Erasuti beel}, Tmsukia
(Maguri beel and Dhelakhat beel)and
Dhemagt {Boruahghuli beel and
Kuhimari beel) districts of upper
Azzam, Fish seed (frv) were stocked
in these pens and will be reared till
fingerling stage which will be used
for stocking for stock enhancement in
the hecls. The stocked species
comprsed of three Indian major carps
andminorcarmp Laheo hata.

Cage culiure in Dovang reservoir,
Nagalnnd

Doyang (26%13'10" N and 947 7o0"
E) 15 3 medium reservorr (2258 ha)

Stocking of fish sced (Try) i pens i wetlands of Assam

y,._/,-'—_—
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Stocking of fish deed 1 cages in Dhegang reservoin, Wagalamd

located in Wokha district ef Mazaland
and has potential for augmenting [sh
production in the state. The reservorr
i5 being managed by Depariment of
Fisheries & Aquatic Resources
(DoF&AR), MNagiland. Total fish
production from the reservolr was
Y58 tonnes durmg 2016-17. More
than 230 fisher families mcluding
150 full-time fishers depersd on the
reservoilr for theiwr livelihood.
However, fish yield rate in the
reservolr is slighily on the lower side
(157.2-158.5 kg/havr), ICAR-CIFRI
initiated culture of Pangas
(Pamgasianodon  hypophthalmis),
Commmeoa Car (Cvpwins Corgsoa ) anid
Silver barbh (Barbonpmas
ponionofuy) in cages mstalled m the
reservalr i collaboration with the
DoF&AR, Nagaland 1o augment fish
production. A total of 21,60H
lingedings of Pangasius, Comumon
carp and Silver bark were stocked in
len cages during October 2022
Fishes were stocked in three different
ratios of G300, T2k 10 and
BO-L0: 10 (Pangasius: Commaon carp:
Slverbarb)intripheates.

Sub Project 11: Eoclosure culture
in openwaters of Manipur
incorporating lacally  impartant
fish species

Scientific Personnel: Sona Y. (Sub-
project Leader) . Debnath, T.
Nimupada Chanun, M. Sharma, {(wef
D10 215, ™. Samarendrea  Singh
[ upro 30004235

Demonstration of cage culiure
techmology in Mapithel reservoir

Mapithel reservoir located i the
misb-altitode region (899 m ASL) ai

I
- LR AMMULL REPORT 2022

Kampong district, Mampur 15 a
medium reservolr with 1182 ha total
water-spread area, ICAR-CIFRI
successfully demonstrated cage
culture In the reservolr with the
locally preferred common carp
(Cvprinns  cavpio). Approxinsately,
25000 numbers of commen carp
fingerlmgs (avg. weight 35.65 g)
were stocked in the cages in five
different stocking densities 1.e., 10,
20, 30, 40 and 50 fingerlings/m’ for
rearing them (0 marketable szze, Fish
were fed with pelleted feed
comtaining 28% CP i@l 3-5% body and
reared for 3 months, Growih of the
fish was sumilar ai stocking density of
[ 20, M fingerlings m while a

lower prowth was reported at 40 and
$0 Mngerlings m'. The specific
growth rate at the different stocking
densitics were 108, 1.07, 100, .88
and (.84 respectively. High survival
rate (E1.7-93.5%) with fish
production ratging from 200 ke'cage
it |low stocking density to 550
kg/cage at high stockmg density were
observed,

Demonstration of eape culiure
technology in Takmo lake of
Manipur

ICAR-CIFRI in collaboration with
e Department of Fisheries, Govl, of
Mamipur has demonstrated cage

Hunmnl ool € ormiemsnin CHEITY resred m CRECE 1N '|.1.||1|II||.'| FEseTVinr
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Cages in Takmu pof, Manipar

culture technology in Takmu pat
(luke) of Manipur since 2020, In the
first trial, moooculiure of
CXteatwama belamgeri (Pengba) was
carnied out and a stocking density of
30 fingerlings'm was found to give
pood growih. In the second irail.
monoculture of pengha,
Ctenopharyngodon  idefla (grass
carp) and Labea Buzia was carmied oul
to comipare growth and economics of
iz production m coges. The three
species were sftocked ar 30
fingerlings'm’ and fed pelleted diet
contaming 28% CP a1 3-5% body.
After rearing for 2 months, grass camp
was found 1o have the highest growth
followed by pengha and L. fote. The
specific growth e and  weight
gains were 2.26 and 287.3% for
gross carp, L8R and 209.3% for
pengha and 1,29 and 117.45% for L,
hala,

Fen culture of Amiblyphanmgodon
mola and major carps in Takmu
ke

Pen culture of small indigencus fish
Amblypharyngodon mold s
moneculiure and along with major
carps was mnitiated 1n Takmu pat of
Manipur in collaboration with the
Department of Fishenes, Govi of
Manipur, Six reciangular pens
(ndivadual dimension 25 m x 20 m)
weere gonstrected using HDPE nels,
FRP poles, bamboos and macrophyte
mass {phumdi) as floating structure,
The pens have been stocked with 4

molg  (mola), Crenopharyngodon
el (grass carp) and Lober rofita
{rohu) im menoculture or in different
combinations. Expenment 15 gomg
on 0 fimd best pen culiure option in
the lake

Sub Project 11: Refinement of cage
culture and species enhancement
in Dumbur reservoir of Tripura

Scientific Persomnel: 5. C. 5, Das,
[ Sub-project leader), 1. Debnath, A
K. Yadav, M. Shayva Devi (on leave
0. 10.22-3F,12.22), P. DebRoy
(w.e LOL04.22)

Ecology and fisheries of Dumbuar
reservoir

[he Dumbur reservorr, the only
reservolr in Triputa, wis constructed
acrass the nver Gumts in the year
1977 for generation of
hydroclectricity, Depariment of
Fisheries, Government of Tripura is
the apex hody for overall
development of fishers and fishenies
of this reservoir. Presently, there are
six fishermen cooperative socictics
pperating in the reservedr with abou
23573 licensed fishers.
Investigations were carried ouf
seasonally from the lacustrine,
transihonal and rrverine zones of the
PESETVOIF

Water pH wus shightly acidic to
alkalime (6.8-7.2). Water has low Lo
maderste specific conductance (37-
115 us'cm) and total dissolved solids
(24-73 mg/1}; high dissolved oxygen
content (6.3-8.6 mg/1), moderate total
alkalinity (42-50 mg/1). A total of 15
(Fifteeny macrobenthic fauna
comprising of 2 insect, 4 bivalve, and
0 gastropods were recorded from
different sampling stations and their
populations ranged from 354-378
nosm’, There were paitches of
macrophyies infestalion near the
narginal area of the reservoir. A total
of [4 mecrophyles comprising of

Pen with macrophyte moss as loatmge structure 10 Tokma lake, Monpur

ga—=

Ambiypraryngodan mong stockesd in pens

i
w

161



HEH Pro i

emergent { Tvphur sp., Colocasia sp.,
Ipomed sp. and Scivpes sp.), rooted
floating  macrophyies [ Nemefaioes
sp., Nelumbu sp.). Submerged
miacrophivtes [Hhvdriflo sp., Naras sp.,
Fallismeria sp., Potamiogeion sp.,
and free Moating macrophyles
(Etchhornia  crassipes  and  Pisiia
stratiofes, Lemna and Adzellal were
recornded.

A total of 55 finfish specics werc
recorded from the reservoir
belonging to 9 orders, 23 familics and
#1 genera. The maximum fish specics
richness was coniributed by
Cwpriniformies  {(23), followed by
Perciformes (12}, Siluriformes (10,
Synbranchiformes (4],
Ostenglossiformes (21, Clupeifommes
(1), Cyprinodoniiformes (1),
Tetradontiformes (1), and
Beloniformes (1), Among the fifly-
five fish species, five exotics vie.,
Cvprinus carpio, Cleropiarimgodon
idelfa, Hyvophthalmichihyvs molitrix,
(heochromiv  niloricws, H mobilis
were documented.  The maximum
fish species richness was observed in
monsoon (48 species), followed by
summer {(37), and winter {364).
Riverine zone showed highest
diversity {46 species), followed by
transitiondl (40) and lacustnne zone
{37y, The projected fish species
richness expected for the eniire
meservolr by Chaol, Jacknifel,
Jacknife2, and Bootstrup techniques
were 58, 625, 635 and 58.94,
respectively.

Trophic guilds amd conservation
status of fishes

In the reservoir camivoreus fishes
(58.18%) were the man trophic
guild, lellowed by planktivores
[2545%), omnivores (14.55%), and
detritivores { 1.82%). Based on [UCH
standords, three species (Ompok
bimwaculmus, O pabda, and Chitala
chitala) were near threatened (NT),
while Wallago artw and Clavias
magir were vulnerable (VL) and
endangered {EN), respectively; other
species were in lcast concem (LC)
category.

Cage culture demonstration in
Dumbur reservoir

ICAR-CIFRI has demonstrated cage
culttre techmology with  commaon
carp (Cyprinus  carma) in the
reserwrly, A total of 20,0410
fingerhings of f:_r,-ar.:nn.w Coe Were
stocked (@ 30 noJ/me ineight cages {6
% 4 x 4 m each) installed in the
reservoit in winler season. The
stocked fishes were fed twice-a-day
with CIFRI Cage Grow Noatmng feed
i@l o body weighi lor inital 3
moaths; afterwards it was reduced o
5% of body weight. The health and
erowth of stocked fishes were
momitored. The average weight of
coanmon  carp after one year of
culture was 557.5523.32 g with
estimated growth rate of 34316.7%,

¥ Makizore Sihmes  ® Dertiese @ Cormems

Trophac guilds of fishes from
Diarnbur reservoir

specific prowth rate of 160 and
survival of B6%. On an average, 900-
[0 kg fish was harvested from each
cage with yield of 10.70-11.90 kg
fish'm . Another demonstrateon/
experiment on grass carp,
Ctenopharvigodon idella to
determine ats suitability as & species
for cage culture in the reservorr has
hoen initiated, A total of 7000
fingerlings with initial weight of 8,19
= 144 g have been stocked in 10
cages. Reportedly, there are 3B
cages in the reservowr amd it is
expected that the fishers will take up
the cage culwre technology as a
profitable venture,

T4
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Sub-project 1'V: Refinement of cage
squaculiore technology in
reservoirs of Mizoram

Sclentific Personnel: . Debnath
{Sub-project Leader), 5. C. 8. Das,
N. Samarendra Singhf{uptao
34 225, Lianthuamlumio

Status and prospect of cage culture
in Mizoram

Mortheast India has 23 reservoirs
with 283510 ha water-spread arca,
which are amenable to fisheries
enhancement amd cage culture, Cage
culture is vel to make an impact in the
region mostly because of limited
adoption and low-level of
management, Status of cage culture
in the reserveirs of Mizoram wis
studied to address low fish
productivity of reservoirs. Seven
batteries, cach with 16 cages were
mstalled in Serlui-B reservoir in
Koolasib district i 2001 2-1 3 and 2014-
I3 wnder REVY scheme of the
Department of Fisheries, Govt. of
Mizoram. Reporiedly, after
installation one production eycle was
completed with Pangasies sp.; affer
fhat the cages were lefi umutilized
likely due 10 low focal demand of the
catfish, Hence, species selected for
cage culture should depend on market
demand, high value and seed
availability. Later. grass carp
{Cenopharyagodon idella) was
cultured in cages in Mizoram,
reportedly  without remunerative
retims, Meed to train departmiental

stafl and prospective cage fishers
betfore imitiation of cage culture was
feltduring the survey

Ecology and fisheries of Serlui-B
FESCTVOEE

Water quality in the reservoir was
found to be productive with water
temperature ranging from 2290 to
31.23°C. pH 680 10 7.23, dissolved
oxveen 7.02 and 7.57 me'l, electrical
comductivity 25,40 to 125.60 pS/icm,
ial dissolved sclids 33,35 w0 39.67
el total alkalimby 3900 fo 42,30
mel and Sechhi disk transparency
290 o 360 m. The depth of the
reservoar ranged bebween 263 and
12,60 m. Soil was mostly sandvy loam
in texture and was porous with poor
witer holding capacity. Soil was
peidic in nature with pH4.5-6.10,

Tiovtal plankton population in Serfui-B
reservolr ranged from F3T-15000
unitsAitre, Chlorophyceae (42-44%)
dominated the plankton community
followed by Bacillamophyceae (20-
24%), Cyanophyceag {16=-19%),
Euglenophyceae (9-13%) and
Zvenematophyceae (6=-2%). A odal
ol cight macrobenthic f(duna
comprising of only pastropods
namely Helloma bempoalensis, Pila
globosa, Melanoides mbercufata,
Hrotia coxivla, Tarehia lineata,
Lympaea acuminata, Cyrawlus
conmvexiuscalus and  Paluaorrs
conica were recorded with
population density ranging from 22
to 333 nos./m,

A todal of forfy-six (46) fish species
belonging o & orders, 18 families and
35 genera were identified thai
included fve exotic fish species, viz,
veochromis nilotiows, Cwprines
carpio, Hypophthalmichthys
maelitriz, Pangasianodon
hyvpophithalmus and
Crenopharyngodon idella. Large size
hishes such as Labeo cartla {T6-86 cm
range: 6.00-11.06 kg range),
Cirrhinus mrigala (57-68 em; 2.10-
3,00 kg), Labeo robita (25.5-60 cm;
0,17-3.50 kg), Netoprerus noroprerus
(32-274 em; 009-0.23 kg) and
Chigmng maenfipy (25-82 cm; 1L18-
3,50 kgh were dominani, However,
dominant fish species by numbers
were Rasbora daniconius,
Ekteredwamia cotle, N, molopteris,
Chanda pnama  and  Xenemtodon
eereif,

Baselime information on  Tuirial
FESErviir

Tuirial HEP iz a 60 MW plant built by
NEEPCD duning 1998-2004 on niver
Tuirial and stared finclioning in
2019, ICAR-CIFRI made an
exploraiory visil to the reservolr for
the first time, The reservodr is about
4000 ha in size, similar 1o Serlui-B,
however, lisheries were nof a formal
activity i the reservoir as vel. It has
ol vel been feased for utilizanon of
fishenies resources. Reporedly, there
are few fishermen in the upstream
areas who catch fish from the
FESECVONT.

State of previously mstalled cages in Serhn-B reservoar

| i

A view of Serlui-B peservaonr

' Jp
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lihsla, Sahenl sl 1||'.:|I'I':.-' of Tuirial reerar [ Mesn=510)
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Exploration of edible Treshwater
cribs and molluscs in Mizoram

People of Mizoram have special
preference for freshwater crabs and
spails which arc considered as
delicacy and hence are highly priced
he Institute conducted a survey to
azsess diversity of the commercially
harvested crabs and snails in
Mizoram. Il was observed that
fishermen collected crabs from rocky
stresmss. Three freshwater crabs from
Stalsuk village (23°24' 020" N &£ 92°
45' 47" ), Atzwal district, namely,
Mavdelliathelphusa  Tugubris, M.
faleidigisis (locally called qitoam) and
Sartoriana spinigera (locally called
dum chakal) having high marker

A wiew of the Tumal reservmr

Mervaelliathelphusa falcidigis M. Tegnbris Sariorigna spinimere

9=

Broficr ozt Pty comlicg Meiareiaes inberruluta

Cimmercind by ymporton crmbs mnad mnlluscs reconded 1o Mieomm
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demand were identified. These crabs
were mosthy canght using a trap made
of bamboo (tocally called atmer)—the
crabs are lured with cooked or fried
cam and wheat flour inside the trap.
Crabs are normally marketed live in
bamboo  baskets 0 banana  bark
wriapped cones. A total of B=10 M
fucriebers wnd M. fdelalioitis packoged
live were sold st 250, Three
malluscon (snmil) specwes, nomely,
Palwdomuy comica, Srofia costula
fchenghaw! bial), and Melanoides
fuhercuiain (chemmbaw! sawl] were
collected from Tut River in
Dapchhuzh village (23°46'17" M &
$2=31°18" E) in Mamit district, These
snails were sold i Hive condition as
portions — ahout 230 g would be sold
at Ti0-30. Considering its high
consumer preferemce and demand,
one progressive fish farmer in
Dinlui Zau in Kolasib district had
initiated crab farming i 2020 wath
financial assistance from Department
of Fisheries, Govl of Mizoram.
Indmaduals of Maydelhathelphusa
spp. were collected from nivers and
stocked in cemented ponds. As per
information shared by the fishermen,
there was [imited success o crab
farming =0 far as large-scale
mortalitics were reported.

Sub Project ¥V: Sustainable
uiilization of reservoir Misheries of
Meghalaya  through community
participation

Scientific Personnel: P. Das (Sub-
project Leader), Sona Y., 5. Boreh, D.
K. Meena

Ecology and fsheries of Umiam
reservolr

The Umiam reservorr located in Bi-
Bhoi District of Meghaloya at an
altitede of 900 m ASL is a small
reservoir with water spread arca 500
ha, The reserverr, commissioncd in
1963, falls under junmsdicnon of
Khasi Autonomous District Council
Study  was conducted o as=ess
ecology and Nsheries of the reservoir
in monsoon (Jun-Augl, posi-

Aowiew of the Limiom reservorr

Ligrnd
B Umiam Reservai
Yeate Heandaries

£

Sop of the Llminm reservoir

mansoon (Sep-Nov), winter (Dec-
Feb) and pre-monsoon {(Mar-May)
SEAS0NE,

Most of the cntcal water guality
parameters such a8 lemperature
(16.50-28.55 "C), pH (5.98-8.9),
dissolved oxygen (5.62-B.68 mg),
dissolved oxygen(1.5-5.5 mg/1)L total
alkalinity (22-56 mg/1). transparency
(1.65-2.27 m), total phosphorous (45-
125 pg/) cholorophyil-a (22-45
pgd), specific conductivity [38-87

gaee=—"

pSemi and ol dissolved solids
(1544 mgl) were 1n favourable
conditions for fisheries, Sediments
are sandy loam in nature witl ighesi
coninbution by sand (65-753%)
followed by silt (15-23%) and clay
{10-20%0), The sediment pH (5.45-
6257 was acidic. Phytoplankion
population was dominated by
Bacillariophyceae (47.15-74.34%),
followed by Chlorophycens §16.76-
29.73%), Desimidaceac (2.74-
14.11%), Myxophyceae (4.07-

e iy &
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Whter qualmy study at Lndaim resesyvodr

9.01%) and Gonatozygacese (2-
I.81%). Penphyvton population
dominated by Bacillariophyceae
(47.60-62,13%) followed by
Chlorophyceae {14.5-20L63%]),
Myxophyceae (14.16-13.52%),
Gonatozvgaceas (6,.29-8.17%) and
Desimidaceae [1,29=3.45%)
Plankton (663.64-848.4% no.1) and
periphyton depsing (365975 no.fom’)
were moderaiely  high and varied
prmeng stations and seasons. Ciross
primary productivity (130-250
melim’/day), assessed using lizht
pnd dark bottle method, indicated
productive ecosystem for
fishenes.

There is no organized fishery in this
reservoir and i1 has remained an
open-access capture [ishery.

Subsistence fishing and limited
commercial fshing (using gill nets)
by some local people (hefonging 1o
Khasi tribe) in an unorganized
manner is being carried owl in the
reservidr, (il met, cast net and
angling are major fishing gears used
for fishing. Angling has Been major
tourist atiraction m the reservoir as
sports fishing, The comman carp
{ Cxrperinny corpia) hag cstablished in
the reservoir and dominates the fish
calch from the reservoir with
indigenous chocolate mahseer
(Nealissochellus kexaganaleniz)
ocouming i low numbers. A total of
3R fish species has been documented
from primary and secondary sources
with dommnance of members of the
Cyprinidae family. Highly

carmivorous, Clarias gariepins was
alzo recorded from the reservoir, and
%= 0 l11:|.j|:}r thical 0 i-l;lh:,-'l.||'|||..|u|'|.|
diversity olthe reservoir,

Varieties / strain of Cyprinus carpio
recorded from Umiam reservair

Different wvarieties / strains of
commomt  carp  (Cvepriny corprio)
have estiblished and dominate fish
catch from the reservorr, Dunng the
study, five variehies'stroms of
Cyprimus carpio, viz. Cypripms
carpio var. communts {Scale carph,
Cyprings carpio var. speculans
{MMirror carp). Cypeings carpio var
nudus {Leather carp). Cyprinus
carpiv var. kol (Koi carp) and
Cyprinws cavpic var. haematopterus
{Amur carp) were recorded. Among
them, scale carp was recorded most
frequently and contributes
significantly to livelihood of the
fishers' population in Umiam
reserveir since the catches of the
mmdigenous Tish including
MNeollssochilis  hexaeonolepis has
been declining inthe reservodir.

Evaluation of Cyprings carpis,
Barbonymous gonionofus and
Laben rohita in cages at mid-
altitude

A baftery of 2ix CIFRI-GT cages were
installed in the reservoir and
[ingerlings of Bohu, Labeo robifa
(20%), Commen carp. Cyprieies
carpio’ (60%) and Silver barb,
Barbonymous  gonionaius [ 20%)
wers slocked al 3 stocking densities
vz, 10, 15 and 20 nossm’.  Fish
fingerlings were brought from Fish

Cyyreipns carpie var speculans {3Mimor camp)
cauglit [rom Umiam reservoi

i : ——
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Cuprinmr carpie var kon (Kod comg)
copphit from Umiam reservr

188



Capge culiure i Umianm nessryod

form of 1C AR Rescarch Complex for
MEH Begion, Umiam. Fishes were
fcd twice dmily with CIFRI-
"AGEGROW (Crude proteim- 28%)
floating feed [@2-3% of their body
wederchs,  Growth and water guality
are being monitored regularly by
ICAR-CIFRI Regional Cenire,
Guwabatt and ICAR-RC-NEHR,
Umiam, whereas daily feeding is
being done by the local fisherwomen

of Ri-Bhoi Farmers Union. After six
months of rearing, an overnge fish
production of 500 kg'cage was
gchieved. €. carpic was the best
performing specics in cages in mid-
altitnde region. £ goniononns also
pertormed well n terms of growth
and act as cloaner of cages; growth
performance of L. rofite was
cognparabively low, Thus, Common
carp in combination of Silver carp

Frecilipg by fslwrwomen in coges

may be o model for cage culiure in
mid-altitude NE Indiz o5 o summer
crop. Manngement of cages through
community participation 1s the key to
good result and sustainability. The
fimal harvests of the cages would
directly benefit the 25 fisherwomen
familics of the locality under Ri-Bhoi
Farmners' Ulnion,

7
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Trihal Sub-Plan (TSP} came into
enistence in 1974-75 as astrategy for
the development of areas hoving
tribul concentration. Afler merger of
Plan and Mon-Plan, the TSP was
repmamed as Scheduled Tribe
Component (3TC) by Ministry of
Finance. The TSPSTC aims to
bridge the gap between the Schedule
Fribes [5Ts) and the general
population with respect to all socio-
economic development indicators in
a timye-bound manner. [CAR-CIFRI
has taken several initiatives to impan
seientific knowledge, distributed
fisheries inputs, conduct
demonstrations with the objective to
improve the livelihoods of the tribal
popalace of the country,

In the vear 2022 [CAR-CIFRI have
iundertaken several activities
covering around 1067 beneficiaries
in five states mamely Jharkhand,
Chhattisgarh, Gujaral, Manipur and
West Bengal.

Introduction of ormamental fish
culture In Tribal villages of
Jamshedpur and Bokaro

The ornamental fish ndustry
provides a pgreal altermative
Ivelihood opportunity o the mural
people a5 well as the women of inbal
villages, Jlamshedpur, o city of
Jharkhand has approx. 64 retail and
wholesale omamental fish shops
depending on the supply of
ornamental fishes from Kolkata
market, West Bengal, To sustain the
omamental industry from production
to marketing. 1WCAR-CIFRI in

']
i Omamesmi kstary "E

B Pons ceitur
K Poncuturs
SCALE
E- O _MEI 0110 1488 rE
Locotion of 5TC Progmmmes
collaboration with the Department of  of Bast Shinghbhum, Jamshedpur
Fisheries. Gowvt., of Jharkhand, and 15 tribal women from Keshodi

initiated ornemental fisheries
backvard units (o support the
livelihoods of tribal women of
Jamsedpur and Bokaro, Jharkhand,
DoF, Gove. of Tharkhand idenified
25 tribal women from rural villages
1.2, Punsa, Naga, and Shiling villages

village of Bokaro. An off-campus
tramming was conducted at the distrct
headguarter. Under the leadership of
Dr. B. K. Das, Director, imnitially,
CIFRT distrbuted inputs for the
ornamental unit, including 4001 fibre
tank, fish seed, fish feed, acrator and
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accessones, D A, K. Das, Pnncipal
Scientist, and Dr. Raju Baitha,
Scientist coordinated the
programme.  The programme was
cobducted at Jamshedpur and at
Bokarp, The ¢fforts iaken by ihe
CIFRI for the first time in (hese fwo
districts of Jharkband will immsensely
help the envisaged wvision of the
Hon'ble Prime MMinsier and can boost
the rursl ecopomy in the long run as
well as the target under the PMMSY.

Fish production enhancement in
reservolrs of Chhatlshgarh - A
virtual stakeholders' meet

[CAR-CIFRI umdertook reservoir
production enhancement progranume
ina participatony mode involving
Department of Fisheries,
Chhartisgarh, Tribal-Fishermen
Cooperative Societiesat ten selected
reservoirs, domimated . and managed
by tribal community. Under the
leadership of Dr. B. K. Das, Director,
[CAR-CIFRI has provided 2 nos of
pen, bost with engine and 2 tons of
fish feed for the penculture in the
reservaer for fn-sine raising of fish
eed 10 be stocked in the reservors.
D o pandemic COVIDY siiuation
and to speed up the process. o virbual
meeling was orpanised o discoss the
plan of action. The meeting wis
attended by Shra M. 5. Nag, Director
of Fisheries, Chhattisgarh; (welve
Mlicers (ADF, Fisheries)State
Fisheries Department; and the
members of ten numbers of Primary
Fishenmen Co-operative Socicties
(PFCS) of Chhattisgarh. Dr. B. K.
[Das greeted the participants and
narrated the importance of pen
culture in improving fish production

e
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levels and productivity of inlagd
open waters of Chhattisgarh. He
remarked that twenly model pen
demonstrations will be caried out in
10 different reservolirs of
Chhattisgarh with CIFRI's
intervention for the first time. Dr, O,
E.. Das, Direcior, CIFR] and Shr N,
5. MNag, Director of Fisheries,
Chhattisgarh both agreed that PFCS
members hove a greater role in the
planned activities of pen culture in
the state, Shn K. 8. Nag, Thirector of
Fisheries, Chhattssgarh, assured in
the mesting that they are ready for
pen installation o the nland
openwater bodies and o provide
fogistic support to ICAR-CIFRI in
this planned activities. There were
interaciions:  bBetween members  of
PFCS, ADFs of the State Department
and Scientists of ICAR -CIFRI on
pen culture management practices
that would be carmied out in the State

] 7] Loz
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"~ ICAR-CIFRI Intervention
far nhh-rﬂsgnm Tribal Fizshors
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demonstration cum

Pemnculture
awaremess prograimme nl
lawrenga, Gariabad, Chhaitisgarh
kll 1.'1';']..'!“' ﬂ'illll Ij‘} F.|
Chhaitisgarh

wills

ICAR-CIFRI hss undertaken bzh
pmdu-;tinn enfancement progrommes
i amall reservoirs in Chhatlisgarh
thivugh paficipatory mode by
imvolving the Primary Fishermen Co-
operative Societics [PFC5) of
aclecied reservolrs under the
leadership of Dr. B. K. Das, Director,
ICAR-CIFR] on 13 May 2022, The
Institute has provided tweniy
mumbers of pen, ten boats with
enging, twenty coracles and twenty
tennes of CIFRI Cage Cirow féod 1n
ten  selected small rescrvorrs of
Chhattisgarh vz Taurenga, Boahers
Ehar, Sutin Path, Matamots dam,
Koserteds, Babo, Ghunghutta, Gej,
Eesavanala. [CAR-CIFRI organized

- —~—




a Penculture demonstration
propramme  in collabomtion  with
DOF, Chhattisgarh at Taurenga
Reservomr on 13 May 2022 with the
objectve to raise fn-sir fingerling in
the pen for enhancing the production
of the reservoir in a cosi elfechive
way, Director, CIFRT and [hrector of
Fisheries, Chhattisgarh released the
fish seeds im the pen installed inm the
reservoir. After the demonstration, a
sensilization programme was
organized 0 the reservor site. D
Das addressed the gathenng and
imformed about the importance of
Penculture For fish produciion
enbancement in e reservoirs. A dotal
of 56 mbal beneficianes participated
in that programime.

Capacity building programme for
Uritval Fishers of Chhatrisgarh

As a part of the mission muode
velihood improvement imitiated, a
capacity building program on
“Production Enhancement in small
reservoirs through pen culmre™ has
been ofganized i [CAR-CIFRI,
Harrackpore during 24-27 May 2022,
In this progrem, a total of 29
participants. including Fisherics
imspeciors and PFSC members of
selected reservorrshave participaied.

[uring this S-doy training program,
hey interacicd with Dr. B. K. Das,
Director, WCAR-CIFRI, on sclentific
fish Farming fish production
enhancement in small reservoirs, D,
Das emphosized the is-sifermsing of
the fish seed through pen culture for
enhancing fish production in
reservoirs and also advised them o

adopt the Orass carp model 10 agquatic
weed-chocked reserveirs. The
trainees were tinght differant aspects
of pen culture such as sile selection,
water quality management, feeding
managemeni in pens, discase
management in ciltured species, and
ovenill small reservoir mana gemenl,

- :'_l.'_!

Tribal
irained for colowred fish Murming

wamen from Jharkhand

Prof. Chanchal Guha, WVice
Chancellor of West Bengal
Unrversity of Animal and Fishery
Sciences (WBUAFS) imougurated
the five days long skill development
fraining programme on omamental

AR
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fish culmre for the mbal women of
Tharkhamd on 30 May 2022,

[n the inougurntion programme of the
training Dr. B. K. Das, Director,
[CAR-CIFRI informed that &0 units
of ormamental figh rl'llrI:I.EHE kit :1.||.1|:|.g
with FRP tanks have been distnbuted
among the beneficiaries in
consultation with Departiment of
Fisherics carlier in which the niral
woinen bave started the farmiing
pracuee, This raiming progreame was
designed both on 'hand holding™ in
the amamental fish hatcheries, visit
ey the ormamental fish farming village
s well as classroom demonstrations
and solving their problems during the
rearing pencd. In the traming, the
irainccs learnt the process of
fabrication of aquarum, handling the
ornamental f{ishes, brecding of
different omamental fishes like live
bearer [guppy, molly, platy and
swordiail) ond egg lavers (Gold fish,
koi carp) were demonsirated. They

also learnt akour the feed requirement
(both  pamral and  artificial) amd
Feeding time of Gsh; common disease
and their treatment. They were also
taught on common management
prectices in squarium such as watel
:..‘.;,1.:|I.:||:||._:F|;._ use of thepmostat,
selection compatible aquarium fish
specics to keep them together in
pquaria ete. Addittonally, a local visit
wis also amanged for them o one
pmamental village near Howrah to
motivide them for omamental Tish
farming.

In this program, s toml of 28
participants have participated out of
which 25 were women (including
two fishenes officials). Among the
women benchciary, 13 women are
8T and rest of are under 5C
catepones. The benelicianies belong
torural villagesi.e., Punsa, Maga, and
Shiling villages of Exst Shinghbhum,
Jamshedpur und Tkii. Ranchi.

Livelihood support to fishers of
Jharkhand

ICAR-Central Inland Fisherics
Research Imstitule, Barrackpore
extends is support o the fishermen
cooperative socicties belonging to
Scheduled Caste communities for
their livelihood improvement
through distnibution of fisheries FRP
boars. Three boats were given to the
couperalive societies {Schedule
fribas) of the reservoirs, namely
Getalsud, Karanji and Lobtwa, The
demonstration of the motonsed FRP
boats was organised om each
TESErvoirs,

[raining programme for displaced
tribal people of Manipur

Muanipur state 5 sileated m the
eastern-most comer of India and
about 41 % of population of the stte
i5 scheduled Trbe., More than %3%
of the populace of Manipur consumes
fish, Despite the state is having
production potential but, o bas 1o
impaort fish from other states of India,
Construction of Maopithel Reservoir
in Kamjong District Manipur caused
dispiacement of more than 160K
tribal households and the agrculiural
land of the tmbal populace was
submerged. The primary occupation
of the mbal populace was agriculiure.
ue to submergence of land, they
compelled o shift to other
occupation, Keeping thiz in mind
ICAR-CIFRI has initaled reservoir
fisheries development programme in
selected reservoirs of Mampur to
suppart the livelihoods of the tribal
pepulace through alternative
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hivelihood generation i fizhenes, An
on-campus capacity building
programme on 'Reservoir fisheries
managemeni for production
enhancement’ was organized at
CIFRI, HO) during 22 - 28 July 2022,
foor selected fishers of the ressrvoir.
[he capacity building programme
contained sessions on sodl and water
chemistry, basics of fish farming, pen
culmire, cage coliure fich feeding, fizh
health and Msease managpemenl, el
imcheding hards on traimeng on fish
feed formulabon and analysis of
basic water quality parameters
followed by a feedback session from
the trainees. The programime s
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oriented to strengthen the practical
skills of the farmers for enhancing the
fish production in open walers
through on-fizld exposure visits o
Khalsi wetland, and Maithon
reservoir. Gill nets were also
distributed among the trainees in the
valedictory session,

Livelihood improvemeént
initiatives Tor dam-affected tribal
fishers

ICAR-Central Inland Fisheries
Reseiarch Institute undertook
reservoir lisheries production
enhancement programme nvolving
the Department of Fisheries,
Government of Manipur, Co-
pperaiive society ol the reservoirs gl
three reservoirs iz Mapithel in
Kamjong distnict, Khoupum 1n
Money distriet and Khuga in
Churachandpur district of Manipur
managed by the trikal community.
The main objective of the programine
wis o improve he livelibood of the
dam affected tribal community of the
rescrvoirs through fisheries
enhancement programme. The
programme wis imibaled through the
demonsiration of pen cuoloore
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technology for in-sitn rausing of Gsh
seed ko be stocked in reservairs,

ICAR-CIFR]I HDPE Pen, 2 tonnes of
CAGEGROW (ced, 50,0040 fish seed
of Indian Major Carps to the sefected
sovicties of these reservoirs. The
reservoir fisheries enhancement
prograomme was iraugurated on 02
September, 2022 at Khoupum
reservolr wieder the leadershap of Dy,
B K. Das Dhrecior, ICAR-CIFRI in
the presence of Shr Agwilung
Gangmei, Former Additional
Direcior and Dusirict Fishery Officer,
Tamenglong, District, Shn Loveson
Golmed, Fishery lnspector, DFOD
Tamenglong, Simuliancously, s mass
AWarchness programme on TESCrvoir
fisheries management was conducted
with the pamicipation of abeut 30
fishers. of Khoupum wvallev. In
contineation of the flagship
programme, Shr Leishive Keishing,

Hon'ble MLA of Phungvar AC
initiated the pen culture 1 Mapithel
rescrvoir, Kamjong District on 03
September 2022, On this occasion, a
IMEASS AW ATCIWSS PrOPERmImE wis dlso
cofducted a1 Ramrer villize to raiss

————______5#_";"-“11 Trilve Compenent (STC) Pregramme T —=
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reservor fsheries,

The programme was started with the
stocking of Indian Major Carp seed
[":[i_ﬁl-lﬁ nlnrl]‘ﬂ:m] in the i|1~:|.:|]'|u|.|.
pens, followed by the disinbution of
CIFR] CAGEGRROW Feed to the
members the fisheries co-operative
society. In the mass
programme, Mz, Thangjam Minspada
I:'h:l.11|:|._ :".'H,'H!rllihl_ lf'.-‘l.ﬂ-f'”"ﬂ:l
welcomed the participants and
hrieted the activities to be undertaken
and aleo explained about the pen
culture technoelogy as well as
reservoir [isheries

AWATENDRS

The pen culture in Khuga reservoir
was mitiated by 3hrn Paolienlal
Haokip, Honlile MLA, Satkot AC on
04 September 2022 with the stocking
of MO geed and distriboton of
CIFRI CAGEGROW fish feed A
mass awarcness on the reservor
fisheries management was
successfully comducted with the
participation of more than the 100
fishers of Kuga Beservoir

Fish production enhancement Trom
backyard pond of Sagar Iskand

The 5T heneliciaries supporied
through the STC programme in the
previous year were also revived in the
sensitization  programme, fish seed
and fish leed were dismboted for
livelihood development through
fisheries om 29 September 2022
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Fishery mpuis viz, fish lingerlings,
fish feed, linte otc. were distributed 1o
150 5T beneficianes at Cranga Sapar
towards livelihood development and
empowering Sagar Islands
fishers. The initiative of ICAR-CIFRI
for tish production enhancement
rom back vard ponds was haghly
appreciated by the Hon'ble Minister
In Charge, Depariment of Sundarban
Affairs, Shri Bankim Chandra Hazra,
He alzo emphasized thit the cvclone-
prone Sinderban needs this type of
intervention for their lvelihood
improvement,

ICAR-CIFRI demonstrates
'CIFRI HDPE Pen Technology” af
Dy Divm, Fanchmuhal, Coujarat

Yudodara Rescarch Station of ICAR-
Central Inland Fishenes Research
Instituie (CIFRIY on 13 October 2022
demonstrated ‘CIFE]I HDPE Pen
Tecchnology' at Dev Dam,
Panchmahal to the fnbal fishers of
"The Dev Dam Asargrast VYikas
Matsva Uchher Sahakari Mandali
Lid', Bhamariva Village. Aboud
30,000 fish seeds of catla and robu
were released in the 0.1 i CIFRI
HDPE Pen for production of
sockable size fish fngerdings for
Dey Dram. Availability of stockable
size fish fingerlings is one of the
bottleneeks in increasing fish
production from reservoirs in India,
Durimgthe programme tribal Ashers
of the worakeli were trained on
stocking of fsh seed, feeding and
other manogement aspects of the
CIFRIHDPE Pen.

Initiatlves o gemerate aliernative
livelihood options for tribal women
of Mualkda

[CAR-CTFRI, Barmackpore has taken
a new indtiative o upscale the socio-
economics of tribal women of 8
villages wnder Habibpur Gram
Panchayvet of Malda District, West
Bengal in eollaboratum with CISH-
KYE, Malda on 21 October 2021, A
iptal of 1530 wribal women were
selected for livelihood improvement
programme, oul of which 120 were
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aglecned hackyard pond  culture
mtervention and 30 women were for
oropamental fish farming as 2
ivelihood option to boost ther
household ceonomy and  scourty.
These women groups formed a FPO
o hoost up their economy.Din, B, K
Das, Director, [CAR-CITRI
distributed 1 2.6 tonnes fish feed, 360
ke fish seed and 2.4 tonnes lime to
20 tribal wornen to support their
livelihood theough pisciculture in
their househeld ponds and  also
conducted a mess awarencss
programme at Habibpur Gram
Panchayal ofloe.

ol
through ornameninl

Empawering trilal
Jharkhand
hish culiure

Wlmen

Empowering women throogh
amarmental Lish cultore has been
mode involvng 30 tmbal women
benchiciories of Simdega  district,
Jharkhand, a dovwn trodden district of
thi State with distribution of ome 0
L mnk each, ornamental fish culiure
kit camprising one thermostal, hand
bet, ome kg feed, aemtor, suchion
cleaning pipe, acralion ACCCESOFICE,
discase control chemical etc and
arnamental fsh 1o be grown further
utilizing these supports, Director D,
B, K. Doz ook o lesd role in
demonstrotimg through hand holding
processes a8 how to make ample use
of these motenials, including how 1o
groy such gpecees in their backyard
areas 1 those women beneloaries,
Ihe beneficiories were enlightensd
on knowledge strengthening as well
as capacity building by the Director.

Input distribution programme st
(cevcuba, Sundarbans

ICAR-CIFR] u{gum:‘-cd an input
distribuiion programme at
Rangabelia wvillage under Gosaba
block, Sundorban on 2R October
2122, Fifty fwo tnbal bensficieries
were piven (sheries input for their
livelihood support. Ench beneficiary
was given 5 kg figh fingerlings of
[ndizn Major Carp, 20 kg lime and
14 kg CIFRI Cage Grow feed for

cubture of IMCs mn their housghold
ponds and that will meet their
nutrition demand and also help them
porcarm betier livelihoods,

Input distribution at Palotghat,
Kakdwip, South 24 parganas

To commemoraiec the birth
anmiversary of Birsa Munda, one of
the preatest Inshian freedem fghters,
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ICAR-CIFRI reached the remote
vitlages of Sundarbans of West
Bengal on 15 Novernber 2022, On
thiz secasion, Dr. B K. Das, Direcior
along with scientist. technical staff
anid rescarch schoelar organized a mass
dwareness - cum - imput distribution

178
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programme at Palotghat, Kakdwip.
On this day, Dr. Das distributed 750
kg fish seed, 1 5 tonnes fish feedand 3
tonnes lime o 150 aumber of tribal
families. The overall programme was
conecplualized and conducted by
ICAR-CIFRI in collaboration of a

Input Distribution and A h'-'*
Htmﬂhthpmﬂ‘ of Trik

.....

Blabider 10 o
]

MOGO pamed as Sagar
Krishnanagar Swami Vivekananda
Youth Cultural Society. In totality, the
programme imbibed the local tribal
fishermien with lats of motivation for
scicmtific fish farming towards
hivelthood improvement.

local




SCHEDULED CASTE SUB-PLAN (SCSP) PROGRAMME

The Scheduled Cast Sub-Plan
(SCSP) has been implemented with
an aim of developing skills through
various capacity-building programs
and improving the sociocconomic
status of Scheduled Coaste fishers by
demonstrating fishery-related
technology. The SCSP programme in
the form of demonsiration of pen
culbture and culture based fisheries in
witlands and reservoirs, ormamental
fish culire, producton enhancement
from backvurd ponds, capacity
butlding and mass awareness
campaign was benefited by more
than 5000 benehcianes from ihe stale
of West Bengal, Odisha, Jharkhand,
Eamataka and Tarms] Madu,

Pea culiure and eulitvre-based
fisheries For enhancement of fish
production in wetland

Culiure bazed fishenes (CBF) along
with in-situ seed rmsing through pen
culture is one of the best options for
development of floodplain wetland
fisheries, WCAR-CIFRI 1= promoting
this technology for uplifting the
socio-economic status of the SC
commumity by increasing the fish
production. The pen culture
technotogy amd CBF was carried out
ifi @ participatory mode by involving
the local SC fishers mthe L1 wetlands
of West Bengal. Fish feed and fish
seed were provided to the adopted
wetlands for fish seed rasing. In
Duma wetland, a pen culture
demonstration and awareness
prozram wias conducied, Fish seed of
520 kg waos stocked in six pens,
including TMC and Grass carps fir
raizing the fish seed o advanced
fingerlings for CBF demonstration.
With the active support of the
cooperative society, [CAR-CIFRI
has orpanized a Fish Harvest Mela
where 250 kilograms of fish
including IMCs and other indigenous
fish was harvested on this occasion.
Approximately 15 tons of fish was
harvested over the course of two-
month harvesting periods from the
wetland. Six HDPE pen along with
fish seed was provided to the fishers
of Katiganza wetland, Murshidabad
for in-situ fish seed rmising o the
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Fish seed distnbutia i wetind

wetland, A tofal of 125 kg of IMC fish
seed with an average size of 2,5-3g
were stocked in the captive nursery
pond adiacent 1o Beledanga wetland.
The fish seed were ruised till they
reached an average size of 20-30g
before beng réleased into the open
wetland for CBE,

Reservoir flisheries management

ICAR-CIFRI is continuously
providing techmical assistance  for
reservelr fish production
enhancement in different parts of the
country, The institute is presently
working on fisheries enhancement in
10 reservoirs in different stales
covering Jharkhand, Odisha,

="

Eamataks and Tamil Moduo under
SCSP programme since last few
vears. Demonstration of culture
based fisheries with pen culrure was
pomg on since last few years in the
pdopted reservolrs, Seven FRP boats
with owthosrd motors were
distribuied 1o the cooperative socicty
of the reservoirs of Tharkhand namely
Perkha, Bonda, Keredari, Ghaghra,
Jarahiva, Kanke and Hatsa. The
demonstration of the motorised FRP
boats was organised on cach
reservolrs, The FRP boat was
efficiently uzed in monitoring fishing
and Nsh cullure activities in
enclosure syvstems of the reservoirs.
The Institute also gave technical

iy &
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under SCSP programme at Sargachi,
West Benpal The programme was
carned oul with the assistance of
Dhanvaganga Knsh Vigvan Kendra,
Sargachi to provide exira imcoms o
the rural women. Another cluster of
ormamental hah culture comprising
SO women was developed in Kuliali
West Bengal, Each woman was
provided with ornamental fish
cutlure unit consisting of FEP tanks,
perator, heater, aguatic plant,
medicines, feeds, covering nets,
exlension wire and omamental Osh,
The Insttute developed omamental
fish culture cluster in adopied
vilkages of Mimpith with the help of
Ramknshng Ashram Krshe Vigyan
Kendra, Nimpith by adopting 50
Scheduled caste women, The
Institute distributed 30 ynits of FRP
ommamental tanks with fish-feed,
ormamental fG=h and other accessorics
i the 5C women. The [nsutute also
initigled ornamental fish culture o
Darjecling district of West Bengal
under SCSP programme,  Besides,
negd-hased technical assistance and
marketing support were also
provided 10 omamental fish culture
cluster previously developed in West

Bengal, Oxdisha and Jharkhand.

Phsiribndion of fishing nets

assistance for the fisheries
management of Manchanbele
reservoir in Ramanagara  district,
Eamamka snd Poondi reservoir in
Tiruvallur district, Tamil MNaduw.
Fishing nets were distributed to the
8C bheneficiaries in bhoth the
TESEIVOLIS.

Dronamental fsh culture

Ornamental fish culture is an
mmportant option for generating exira
income for women in the rural areas.
Under SCEP program ICAR-CIFRI
s exlending  support lowards the
estublishment of ornemental fish

culture units amaong the SC women of

West Bengal, Jharkhand and Odisha,
Awareness and hands-gn iraming waas
even to the beneficianes before
initisting and establishing the
ormamental fish culture unit.
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The Institute developed an
omamental fish culture village by
clustering 30 women beneficiaries

Dhisirtbotion of amomendal fish coliore units
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Fish production enhancement
from haekvard ponds in
Sunderbans

The Institute develeped the backvard
pond fishenes in Sunderban ares
Fisheries input including fish seed,
fish feed, medicines and lime was
distribaed fo TN peaple in Kultali,
sundarbans fo provide extra income
and nutrittonal scourity by uitlizing
their hackyard ponds For fish
production. The 5C beneficiaries
supparted by the SCSP programme in
the previous yearwere also revived in
the sensitization programme, [zh
seed nnd fish feed were distributed
for Trvelihood development through
hshenes, Fishery mpuls vz Osh
fingerlings, fish feed, lime ete were
dismbuted to 250 beneliciaries ot
Gungs  Sagar fowards  livelihood
development and empowering Sagar
Islands fshers. ICAR-CIFRI is
tirclessly extending need-based
support o the mural distressed Dish
farmers of Sunderban by providing
VRTIONS I,l,.ﬂ;lin-:lll,:lEil,‘:u.] i||J1IiI|!1. fom
rejuvenating their bvelibood under
the SCSP programs, The initiative of
ICAR-CIFRI for fish production
enhancement from back yerd pomeds
was  highly appreciated by the
Hon'ble Mimister In Charge,
Department of Sumdarban  AfTairs,
shn Bankim Chandre Hazra, He also

Distnbution of Hsheries mpls for backyind pond fish production enhsmeement

!
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Echoculed Baste Sub-Plas (SCEA) Programme

emphasized that the cyclone-prone

Sunderban needs this type of

mtervention  for their
improvement

Irvelibood

Capacity building of Gshers

For capacity development of fishers

in

WO ON-CAMpUs (FAining programmes
and three hands onm Iraining
programmes were conducted by the
mshitute under SCSP programme,
Around 300 fishers were trained by
the institute on fish production
enhaneement m inkand water bodies,

W =
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ornamental fsh culivee and pond
management, Besides these, more
fhan 1000 Asher were sensitized on
mland fisheries development by
conducting cight mass awarcness
programs and two stakcholder
mestings.

- e i
Tradning on Inland Fisheries Management with
Special Referance to Hill Fisheries Developmant
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NEW INITIATIVES

Conservation of pengba in Loktak
lake of Manipur

steaframa betfargori (locally called
penghal is a near threptened meadium
carp endemic o Manipur of MNorh
East Indes, Mvanmar and Yuman
provinces of China, Towards
conservation of this specics, 1CAR-
CIFRI has taken imitiatives through
ranching of the seeds in the depleted
stretches. In this regard, a8 mega
ranching progrummewas organized
by the institute i collaboration with
the Department of Fisheries (DoF),
Manipur and the Loktiak
Development Authority {LDA) af the
Lokiak Fake on 11 May, 2022 which
was graced by the Hon'Ble Chief
Minister of Manipur Shri M. Biren
Singh. Shri. Biren Singh Ji praised for
the initiatives towards the
conzervation of state fish.

Exploration on the diversity of
cdible freshwater erabs and
il im Mbsoram

An exploration was inibated o
document edible freshwater crabs in
Adrwal district of Mizoram. During
the survey three species namely
Mopdelliorhelpfnie  Tnpubris, M

Jaleidieiny (locally called afkawe) amd

Sartoriana spierpera (locally called
cimechakal) having high market
demand were recorded. In addition,
three molluscan (znail} species
namely FPaludiwus comlca, Brovia
costula {(chengkaw! bial), and
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Melanoides proxinate (chengkaw!
xerwl) weere recorded in Tur River in
Dapchhuah village (23°46'17" N and
92°31'18" E) of Mamit district. These
recards would help and catalogues
the shellfish diversity in NE states.

Hilsa comnservation amnd
propagation through circular cage
culture in river Ganga

An initiative of s first kind (o
develop captive hilsa brood stock
was made through circular cages
installed in nver Ganga, Cireular
cages of | 6m dianeter and & m depth
were specifically designed for the
hilsa was used. Todal of 87 aduli hilsa,
with imitial avg. weight of 275g and
avy. length of 18.9 cm were stocked,
Artificial feed was supplemented in
gddition to the aveilable natural feed
from the rver. The preliminary
resulis showed that accelimabisation of
hilsa brooders ploys cntical role i
deciding fumure hilsa aquaculture in
caprive conditions including cages

MNovel macrophyte-based Moating
pens for rearing high-value
Amblypharyngodon mola along
with major carps in Takmu Pat of
Manipur, NE India

Fluctuation in waler levels is
comimaon in natural water bodies bke
fAoodplam wetlands especially
during the souoth-west monsoon
season. Floating mocrophyvie mass,
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locally called plemdi in Mamipur,
wias used to modify the floating
pensto overcome the problem of pen
submergence in collaboration with
the tocal Meitei fishers community.
Six rectangular pens  {individual
dimension 25 m x 20 m) were
constructed in Takmu Par, Bishnupur
district of Manipur wsing CIFRI
HDPE nets supported with phumdis,
ropes, bamboopoles and  anchors,
Phumdis present in the wetland was
cut and used to form a floating
rectangular structure on 19 which nets
were fastened and suspended using
plastic ropez, The height of the net
wall was kept sufficient so that the
structure can tloat up with the
increase in water levels during ramy
months. Amblypharvegodon mola, a
locally preferred and  high-value
small indigenous fish (SIF), was
stocked i the pens for monoculture
or 1o combination with major carps
Clenopharyngodon  idella (prass
carp) and Lebee refita (robu), Initial
length and weight of the stocked fish
weres (L3 g oand 3.86 em [or mola,
2007 g oand 236 cm for grass carp
and 61.9 g and 17.33 cm for rohu.
Afier 5 months of culture, grass carp
reaching marketable size of 2 kg or
ghove was harvested. A total of 341
kg of fish was harvested and sold in
the local market generating a revenue
of Rs. 9548(0/-, Final harvesting of
the pens will be conducted in a period
of two months.
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Activiny

& [nierfree meeting on "Encouraging fish culiure technologies in lorge water
haodies with special emphasis on enclosare culture in Andhra Pradesh®

#  Eoosysem heabh card For ecological management and fsheries enbancemens off
Nuagarjusasspas reservoir (Andhra Pradesh and Telangana)

s Foosystem based fishenes monagement strategics in Upper Manair reservair

] 1._'41|‘,q:||,:i't'_l,- I'u,llld'ing ORI Om tunk hasad fizh Flrudur:lim'l maclel for 258 ois.
DaF efficanls of G, of Andhra Pradesh

& Planning aid desion of fish letehery st Bhelsom dam site along widh sudied on
repriluctive baslogy of snow trout, Schisathore richerdumd for comsevation
angl artificial propagation i River Bichom, Aninschal Pradesh

8 Nulnerability asscssment in Borbeel, Namsai disirict

= Estimation of fish londing and catch stmiciurs inoriver Bamak

#  Fishdiversity in Mihi bel located in Kohom Range of the Karirangn National
Park

*  Beology and fisheried of Dandus and d6-Mesakolong in Morigson distreen and
Bupahi gnd Lakbansbands beels in Napson district
"'."I.:Ihﬂ'lhilil}' il Naratus merdier in wetlmedls
Assessmant of C-sequestration potential and GHG emission from 47-
Momkolong, Fakiguti, Charin, Chatla, Unmal besls

#  Fish comssimption paticm and socio semmomee status af beel Rshets of
Thekerabaal, Morigann

*=  Penculiure demonsiration in 3 wetlands (1., Mer, Pom and MotanBolaiEmsui
h&u‘hhﬂ'ﬂihmﬂ:rh thisbrict.

= Pen culture demonstration in Magun beel of Tmsukin distrct,

#  Dastmbuigion of CIFE] HDPE Pens in Kabiman amd Borushghul beels of Dhsmagl
District

*  [strbution of CIFRI CogeGrow feed for pen culturs inwetlinds Barpeta,
Marigeon, Mbnggarh, Dhemaji and Nagson disinicts {24 benclicianes)

*  Fizld day on “Pen culiire as o climage-sesilient technalogy for beel fisheries
enhancement” af 4 7-hMornkelong besl, Morigaon disinct (no. of paricipants: 34

o World Wetland Day i Kamrup {Rural) disinet (oo, of pasticipants: 20)

= Pencobure for livelibeod impreyemenst of tribal fishess in Charan, Bammi,
Lirpil, Saren, E¥hama beels off Assam

o Assesied the effecivencss of stocking-of Indian maper and inimaer carps in 37
Noodpluin weilonds

= Pish stock enhancerment activities were carrbed out i 11 Nosdplain welkands

& (Culture based fsheries for livelibood mprovement of fishers in 4 beals

#  Ciemtation on Pradhan Mamn Masvs Sampads Y ojanain Eamrap (Rursl)
district

#  Trilning programme on “Ecosystem based integrabed wetlamd management” §i
Cruwalioti

#  Skill development treining progneam on “Inland Fisheries Monagement” in Barpet
distrie

#  Training programme on "Backyvard omnmental fish farming for livelilood

imprevemsnt and mral development® in South Salmam Mankachar

Usirs” meeel on “Bi-acnsons for aguatic coosysten™ i Cuwahar

Infemctive mesting oo “Chpepwater fisheries development i Assom™ in Guwahati

Training programme on fsheries and aguaculiure ininband waterbedies of Assam

Motional campaign on *BMon-conventisnol pquoculiure systems” in Cachar district

National Fish Farmers' Day 2022 cum National campatpn on “Emerging

Aquaculiupe Systens and Practices™ at Charan beel. Baken district

Awareniss programme on public paricipation i Deepor beel, Crwahati

= Awareness camys on ‘Sustamabde production of clirmate-resilien! muri-fish froo
wetlands in Koanarugp {Rumal} district’

= Awareness capoon Lavelibood enbanceovant oplions sn beel Gshenes m Barpeta
district’
Study om market tremd of three endemic snakeheads of Northeast India
Capacity builifing on ecosyvrtem modelling foe management of inland fishenies for
22 nos, of officials fram Wiest Bengal, Assam, Thorkhnod, Bemla

- O O W @
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Chhattlsgark

Lamn
{imjara

Haryaia
Himachal

dharkhend

Reservair

Wesland

HET

Estuary
River

Estumtuen af fish landing and catch strocture m Kos

Assessment of fish and fisheries of the Ganga river system through NMCG
ProraTm e

Breeding of wild fish germplasi and rsching in depleted sreaches of rver
Cipnes

Hilsa fisheries awareness and sctivities m Patna, Bhagalpar, Sahehganj
Explomtory survey and assessmenl of fish diversity in prolected hababals -Magd
Hirdl sancruwary sl Nakil bird saactery, Tanol $isrc

Assessment of eoodomicnl ond fisheries status of Jargo reservoir

Exploratory survey on aqutic hindiversity in prodected wetlands of
KusheshywarAsthan Bird Sactuary, Darbhonga

Aumeasment of input cost and farm gate prices m o wetlond fisheries taking 1
wetlinls

s Asgessmenl of ecobisgy and fisheries of Manika, St and Bhusra wetlasds

Capazity butlhng on Inland Fisheres Manpgerment fo 139 Rshesfish formers of
kaitlsar, Bhagalpus, Munger, Gopalgan) and Sheikhpura districts

Exhibition sialks at KV K, Piprakathi, East Champaran

Estemation of fish landing and caich structure in Mahanad

Investigston an slatus of fsheries 1 Kadar reservoir

Demonstiation of pea culiung in dbese five redervoins of Chhatisgash vie,
Towwarengn, Kemvanaly, Gej, Koserieda,

Matsamot dam, Parallot

Fich production enhuncement in 10 reservoirs though distribution of pan, hoat
with engine nnd fish feed For the pen cilture in the reserveir for in st raising
o fish seed

Pencubbare demenstrahion cusm awarensss programine al Toursnga, Gacabod
TESETViNTH

e Camacity busldomg programme for Trabal Fishers
s Capacity development of 29 fishers’ farders on production enhancement off

amsall peservoirs throueh pen calhine

Ansessment of the Mandovi-Zuan st fishery feaourees

Fish canch estmamon of river Tapti

Asseasment ond spatmal database for ecology, bodiversaty, ecobydmlbogy of
fver Marsmada

Ervironmgmtal Aows for mver ecolegny with focuas oo dosmstréam fishenes of
Sandar Sarovar Dam (5507, 10 Narmada Roeer

Study oa impact of water intake due to Gadarwars STPP on Ecology of
Nurmals River

Assegsment of coslopy and Misherics of Panam seservaar

Cage culiure activily -t dafferent resenvoirs

Demonsimies “CIFR] HDPE Pen Technobegy® af Dev Dam, Panchnanhal, Gigra
Eco-variability stady of fver Yamuna

Assessment of scolopy and fisheries and impacs of stecking of Crobmd Sagar
TESETVOI

Exploraiory survey o siats of Tsh and fisheres of Koldam reservoir
Augessmenl of cootomic loss from disesses in cage culiure

Effiency of Noating feed CIFRL-CAGEGROW was tested in o fimner’s coge
installed in Chandil reservoar

Fish discase imvestigntions in Fairata, Tenughat, Chnndil and Getalsiid reservoins
Asiensment of fisheries potential, soco ecomemic study of Pairte reservar
Livelthond improvement progranumes of fishers of Getnlsud, Koranjeand
Lotwathrough distnbation of FRP boats to the cooperative socictics

Carow-gut culiare of amier canp in cages at Maithon reservair

Experiment with new design of pens o Maithon reservoir

Production enhancessent throwels per and feed distribution m 13 blocks of five
districts

Livelthaml support to fishers of Jharkhand  cooperative societies {Schedule
teibes) of tee reservoin nageely Cetalsud, Karangi and Eotwa

FRP boats with outhoard maoters were distrituted ard demonstrated 1o the

epaperative saciety of Perkha, Bondn, Keredard, Ghoghra, Jorahiva, Kanke and
listan reservakes of Tharkhamd
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Siute Resouroe

dharkhand Backyard
armamental
fishery

HEL¥

Karnataka River

Estasry
Reserveir

HEL

Aiqupcul ure

Kerala | Fish Feed

Estunry

Reserviir

e

Ermporwering fribal waoamen of Ihaskhimd throusgh ornamental fish culture in
Jumshedpur, Bokano snd Simidega districis

Women empowerment throusgh arnamental sl caltuee in Simdeza, East
Singhbhuim, Bodaro and Banchi

Capacity developmen on inkansd ornamenal fishenes management (or incoms
gemeration & hivelikbod enbancement of 25 Hshker women

Training on inland fisheries management 10 16 nos, M Sc. Zoology (S0 Fich
o Fisherhes) students of Yinoba Bhave University, Hazaribag

Truaiing on nland aheoes manogeaenl @45 nos. M.Sc. Seclogy (5, Fish
& Fighiries) shidents of Rinod Hihari Mahio Koyalanchal University,
Dhanbad

Capacity udlding o ecosystem modelling fer management of infand fisherics
Tor 22 mos- of odficials from West Bengpil, Assam, Jharkhamd, Kemkn

Truaming of 25 tribal women from of East Shinghbhwm, Jamshedpur and Tk,
Ranchi of o omatmsenta] fab farming

Inveshigntion an guu-lﬂ: stk charactersention of Miwh cavasive of Biver

Asseas el qu-l:m]'rﬂ.ti.-El.uupl.:r eofuarne Nshery respurces for sustunnble
MENagEeng

Tr-u-;ll:n-d}"rmn'in' modelling of Goyathri reservoir for ecosysfem based fishenes
(=TT

Exploratory survey on staug -of fsh and fisheres. including habis
churscteristics and Hish assomblage of Gayathn reservoir

Sensitization progmmme and distibation of fshing

implemaents an Reservolr Figkeries Management st

Muanchanbele reservalr. Ramanagars district, Karataks

utider SC-5P programiri

Participatory manngement for sustninable fisheries and

brosliverstty comservitso, for fishesmen foomes a1l Kakola

village

Senaitization of inland fish farmers and fishars on the “Antimicrobinl
Resistance in Cultuse-based Fisherios" & YViavilassagor amd Gayatha reservon
MNFDB sponsered Skill developmen progranme on “Reservoir Tsheries
management for employment generation™ in Horangs and Manchonbelke

PSS ETyaars .
Mnse pwarenass andd pen culture demonstration in Horangi reservoir under TSP
prorsrim

Mutienal Fish Farmers Day and Matlonal Campangn on

Emerging Aquaculture Systems and Practices at Vanivilas

Sagar Reservoir, Knrnatukn

Auaiiretiess programme an Teservolr Figherdes Managerisenl for Sustaniable
Development™ ot Monchanabele reservoir, Ramnnagars district

Demomstration of Biofles aguaculiung, nom-comventson

spunculiure system, for firmers of Singanayakanahalh village, Bangnlore
rural, Kamataka

Demonstration o6 mass production of Black Soldier Flw fox
ulifization = fish leed ot Goat fish seed hatehery, Peech,
Kermla

Temporal nssessment of Vembanad esiuarine fisheries resouroes

Dyaanse modeking i Karapuzha resarvoar o

simulabe the fisheres und fish ciich in the reservoir on g
e soale

Status o hsheres, s aasemblage structure and
ecologicnl statws of [dukkl reserioir

Established linkages with migor stakeboldees of [dukki
reservoir for implementing fisheries enbancement practices
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Keraln Backwuters
W etland
HRD
Madhy River
Fradesh
Wedkand
Retervonr
HED

Muoharashira  Biver

Roseryvonr
HRID»

Manipur [iver
Wetlnnd

Activity

-
-

Demonstration of climate resilient culture based fishery of

pearlspat (Etoples sircfensic}in Vembanad Iake under

SCSP progranas

Estmation of vulnerabality index of inland fishery of

Vembanu Inke

Diszribated G000 seeds of penrtspot { Efemplns suraenit)

and 262 kg fish feed to fishermen of Ochanthumth, Vypin for culiune based
fishery under MICRA-SCSP programime

Study on impact of climate change and developiment of

ucluptation strategies 1 Vermannd lake

Pen culture activitics. in Thycauttasermy and Mubamma in

the Alleppy district

Explorabory surveys in constal backwaters for ecological

gasesanmand in relution t elimeste clange

Demanstration of Climate Besilient Pen Systems (CRPS)

for fish riasiag in Vembanod lake )
Capacity buildang on coosystem modellmg for management of mland figheries
far 22 nos. of officials from West Bengal, Assam, Fearkhand, Kerala
AA@ieness progrnTmne on Cemerging

aguacaliore dystens and practices” a3 aliermative

livelihond optione for fishers of Chollivar and %eenkara

reservoirs, and fish Farmess

Fish catch estimation of river Tapei

Bty of fisheries and sociceconamics of rver Tapt

Studies in Ben river and azsociated water bodics anousd Panna Mational Paek
for ecology amd Nish diversity

Fesource ssseasment and pen culture in Loni wetlnnd of Rewa district
Assasment of soodogy and Rsheries of Covindgarh, Devendra Nagar, Lokpal
Bagar, and Man Sagar wellands

Fish diseaze investigation ineage culiure

Stnbus of fish diversity, abundonce and population dynamics of tilapes in
Hilali reservoir

Investigabion en scclogical status, conservation amsl enhancement of fishenes.
i Maclbya Pradlesh part of Samlar Sprovir resemamr

Iepact of fngedhing stocking iy enlzupsng fsh vield 1o Indicasagas, Bansagur,
Barna, Haluli reservodrs

Exhibition sialks a1 Shalsdol

Figh catch esmmanion of river Tapti

Tovestigation on habitat chamctenzation, Dsheres and sociseconomics of River
Taph

Dhisease investigatons m Pench and Bor reseryvoirs

Assessmient of econpmic Foss from diseasss in cope culture

Capacity development on infand Fisheries Managerment of

i nos. ML F. S {FRM) students of CIFE, Mumbai

#  Acagssment of beavy metnls and migro-plastics in Imphal and Nambul rivers

®  fdeps mnching-cum-mass pwnoreness programme in Lokiak Ipke iowhich | Inkh

fmgerimgs of Penghba (Chvtegbrame holmagers) were released.

Cage culture of Clengpueswgodon  della (orass carpl, Labes Sl and
Osteabwvaima belargery {penghal in capges st Takmu lake, Bighmapur districe
Dhistribution of 18 no, cage nets o the cage coltiunsis of Lokiak ke

= Fen cultuse of the small indigenons fish Amblypleravigodon mela along with C

fdeliye and Lanbea raiitr ing HERPE pens in Takmu lake

Diatribubion 6f & no, CIFR] HOPE pers o flabers of Takimo lake, Bishnupur
district

Distribuled 5 fonnes CIFR] CageGrow fieed o 50 pen cubtunsts of Hishnupur
sl
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Meghalaya

Nagaland

Ofisha

HRD

Reservadr

HEL

Resersoir

HEEY
Reservoir

Hiver
Fstuary

Reserveir

Cage culture of commen carp (Cypeimis carmio) i cages af different stocking
densities in Mapithe] reservair

Dastrvbution of M me cage nets to the cage culiunsts of Mapathel reservor,
Distributed § tonnes CIFRE CageGrow fised 10 cage caliurisis of Ramjong
Distnct {4 beneficiaries),

Field dny on the occasion of “Final fish harvest From cages at Mapithel Dam"™
in Kampoog disiricl.

Azsegament of fizh and Meberies of the Maopithel dam

Provided inputs like pen, foeds, seed of Indian Mnjor Carps to the socicties of
reservoirs Mapithel, Khoupum, Khege, Khoupem, Khogs

& Pen culture i demonstation in Khnsgs reservoir
= Awarencss progrimme on CResponsible fishing o8 Mapithel reservoir for

sustamalnle fisheries™
Capagity develapment oo reservoer Ralers mamgemenl (or prodaction
enbancament af 13 fehers

* Tmining progmmme for the fishers of Mapithel Reservoir
® Siudies on ceobsay ond fisherics and demonstration of cage culiure in Uniiam

FCSCTVOIr

= Distrbotion of CIFRI CageGrow feed to cage oultunsts and fishers
& Frebd Day on “Cage culture in seservoets of Meghalava' in Ri-Bhol digirict
= Interactive meeting on prospects of cage culturg in Meghalsye o Umiam

EsErvoir
Aareness-cum-fead distribation programime in Ri-Bhod district
Brainstonming sesakm on “Fish production statistics in the stale of Meghalaya®
for fishery officials of the state 2t Shillong

Assessment of eoolegy, fislerbes and feasibility of coge coliure in Serlus-B and
Tuirial reservoirs, Kalasib destnigt,

Fish diversity study inSerlul-B reservorr of Kolsds

Expleratory survey conducted in rivers of Mamit and Atren] districtd and
recorded 6 edible amd conmercially important specics of crabs and saails

= Awarencss poogranme on cage culters i Dovangreservoar, 'Wokho district
»  Cage culnme of Comimon corp (Cyprimis carpio), Pangss | Pangorsamndon

Aok thatmar) and Fava puthi | Barboarmiey ponionsei) i cages ab dilTerem
stocking densities n Doyang resesvolr (i 1D cages)

= CIFRI CageGrow feed distributed bo cage culturists of Doyang Reseryoir
=  Estimation of fish landing and cateh streciure in Malanadi
& Study of ceolydraboegical dynamics in relation w Gsh fauma and deeir

recrubtoment i Bushikulya estuary
Fish diversity study ot selected siretehes of nver Beabimont snd Baitaran
astuanne complex (Bhitackamko}

» Fisheries and ecological stans of Himkud reservair

=

Fmpaet of stocking and effectiveness of CHF practices in Hirskd reservoir
Fial diverssty and status of fisheries i Sunet and Kalo neervars of
Maywrbhanf Eristrict

Impaet psscssment of stocking and <ffectiveness of CBF proctices in Sune
TESErvIbr

Assessment of ecology and hsbenies and the frophic stabe mdex (F31L fish
prodisction potential and impact of fish seed stockig on vield of Derjang, Sabia,
Kalo and Budhabudhiani reservoirs

Technieal mudanee on cage culiuse inSalia dam

Tribal Sub Plan netivitics with disteibution of imguats, traming 1o the fishers in
Kalo reservair

Circular cage installatson m Hirakud neservor

Coge culture and scological sssessment of Balimeka réservoir
Drempnsiration of seed mising i pen in Salin and Kalo reservoom
Dremcnstration of production enhascement m reservoars of Kalo, Salia, Baghus
Training. mwareness, installation and demanssrotion of pen culiare in 67
resarvaird in 15 districts umdsr World Fish project

Environmenisd & ngustic animal health memtomng in Himked reservoir

w
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State Resaurce Activity
Dlisha Wetland #  Demansration of cultune based fisheres and pen calture m Keshpum weilamd,
Ialeswar
*  Valnerhility assessment il sensitization programme on chimade change
smpact on the cosstal wetland Astarang (Purl, Odisha)
Ormanwntal — »  Distrbution of FRP tanks to 5C women of Bhadrak for ornamentul fish

Fiaherbes culmre
= Women empowenmend through omamentalfish culture in Bhobaneswar,
Bhadmk
HRE &  Exhibition stalls of Baleswar and Pun
Bikkim River & Impactof Rangin dam oo fsh diversity
Tamil Nadu  River = Mooronng of pesticides and emengng contaminants m River Cauvery
Reservair *  Ascessment of eoologicn] ond fisheries status in Poondi

reservoir, Thiruvallur district
&  Ecosystem health cnrd b restore and mainiain the
eocdogricil balance of Metiur resermair in Salem distnet
& Feosystemn headth card for pollubion mtgation ansd
ecmyslem restortion in Krishnagin reservols, Krshnagin district
Evaluation of impact of stocking in 62 reservoirs in Tamdl Madu
Demanstration of Electronic Thata Acquisition Svetem (eMatsya) & Chennad
Agsessment of ecolegical ond fisheries status in Metiur, Knshnapin reservoirs
Technical assitance for the Asheries monagement and net distribution in
Poonsli reservair
HED *  Bensitization progromme on fisherics enhancement and
distribution of fishing implements under SC-5P in Poondi reservsic,
Thiruvallur district
« NFDR sponsored Skill development programme on “Reservoir fisheries
management for employment generntion” in Mettur, Krishnngiri reservoirs

@ & @ @

Telangaia Resarvoir # Assgsament of economic boss from discases in capge culture
Collaborntive enpe culiure programane with DoF, Telangann
®  Fish disense investigotion in STTAMasogor ressrvisr
= Implementation of eMatsya For ish cateh data collection
o Dissemination of in sit fish seed rearing technology in cages and pens.
Tripura Reservodr . .n'nhi:;:ta'mmt of ecodogy und fishenies of Dumbur reservoir, Gom ansd [Hhali
distneis,
o Cage culivre of grasy carp (Clemapbanmpodin fdella) in Tumbur reservolr
HRL¥ o Iledavs frining programme en Cage colbture technelogy for enbancing reservoir
productivity in Dhalai disiricl for officials of the Dept, of Fisheres, Govi, of
Tripura amd cage fishers of Dumhar reservoir
& Awareness progrumme on “Cage cultere 1nresenvolr for enhascing fish
production” in Dhala destrict
# Fish healih and disease managemint camps in West Trpura, Soath Tripura,
Goman, Khowaa, Sipahijils districts of Tapus
# Exhibiton szafl i CoF, Lembuchoma
Uttar Pradesh  River o Assessment of ecobogy and fish and fisheries of river Ganga
o Breeding of wild fish geomplosm and sanching in depletisd strevcles of river
Cranga
# Eco-variability aed impsct study of river Yanuma on river Ganga including
environmental parameters and fish diversity
& Envirommentz] flows for the river Bamganga
Wetland # The coslogy and fisheric of ihe four wettands m Uttar Pradesh viz Kitnman
(Kushinagar), Jativa, Bakwa, and Eamgarh {Gorakbpus ) mls
Provfeciesd #  Diocumentation of nguatic assels m Dusdbwa National Park of Lakhrmpur
Area Ehen distict wnd Parvati Anga Bard Sanctuary of Gonda Eistrict off Ustar
Pradesh (involving wetlands of Arga, Parvat, Majibar and Jainagra)
ICAR-CIFRI AMMUAL REPORT 2022 =

190




West Bengal  Hiver

Estuary

Beservoir

Crenamieivial
fish wmits

Sty of fisheries of Gamgs under NMCG

B¢ vmvariatibily amil imnpact slisly of fver Y s on river Ganga
Brooding of wili fish germpladim and rancling o deplowsd 2renches of fver
Ciampga

Survey of Fish diversity m Gorganea River in Minsivan, Pithoragadh disinct
of Untrnkchand for Uitarmbdsand Jol Vidyui Wagom Led.

Exhibidion stalls a1 Paninager and Bhimial

Miazs awaremest during ranching i the Ganpa river

Ensestigation oo @serging cotaminoms i fiver Torss ood Teesta
Assesament of fish und fsheries oM the Gunga river svstem for developing
stibtnkle comservation and reiforation plan

Breeding of wild fish germplpsm and ranching in depleted stretohes of rver
{ian

llilsarﬁdimn-mﬂdug s awareneix aned activitbes under NMOG
Investigation on fish diversity in river Torsa (Jaldapars sivetch)

Banching of hilia sl Faraicku

Dolphin swareness programme among fishers m rver Gengn

Microbiome metatranscrptomies ssesanent of Gangn fiver basins Ffor
ecpsyelen hendih moniionng

Fish and shellfish assemblase shudy m retation o ecologiesl vamabihiny o
Hooghby-Mullah estuary

Study of environmental paramcters, mangroves and oflser biota ar Tharkbali,
Diharekbali and Patharpratima stations of Indian Sundarboes

Input dissributicn progranune among ribal fshers of Rapgahelia villoge
unider Uicsaba block, Sundarban

Celebrutbon of Trikal Pride Day ot Sagor islands

Distribution of G=heries input incleding fsh seed, sh feed, medicings and
limne For the backyard pond fishenes in Sunderban m Euhali, Sundarbans
under the SCSP

Siuily of arsenic conturmination in nine poads and sis wotands of Naorh 24-
Parganas digrict

Sercening for selected pathogers for ontibiotic resistance in fsh culture farms
Input destribution, capectty building progrmmmes m Gosuba, Sogar [sknds,
PalotCihat of Sundarbans -

Antimicrobial Resistance surveillance in 128 freshwaier farms of Bundwan,
Morth 24 Parganas, Hooghly, East Midnapore and Howrah disiricts
Antipeerabial aoareness week was celebrated ot Chandannagose, Hooghly
Rearing of hilsa in the poads of river-water at Kolaghat, West Bengal
Provigon of inputs for aliematiee Ivelibood options for sribal women of
Malda

Explomtory survey m five small reservoirs of Punadin districl, viz, Boko,
Futivori, Paloi, Loharshal apd Murguma to assess the ecobogy and fishenes
potzngial

Developed amamentul fish colture villages by clustering 30 women
beneliclaries under SCSP progrmmmae o1 Sarpachi, Minpith, Dageeling and
KEualtali

Cirmamental frsh exploratory surey

Sensitenfion of 30 woemien and distribution of FRP tnks ond omamental fish
sged in Amioli und Kaehukhali in Indian Sunderbon aod Khals welland
Women empowsrment through ormamentalfish culiure i Amiboh o Kuftals
inf Samfarbans

i
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Siale Hesairoe hclivEly
Wesit Beagul Wellnad =  Demonssaration of Climate Besilieit Cultune based Systems of sneall
inligenons fishes {51F) along with Indian major carps in Media begl

= Siock enhancement of Chond boel of Madia disiric by siocking Indigenous
carpe like Lol fata, Svsrannes sevana nmd IMC,

&  Exploriosy survey aind stakeholder valnerabdliny azseaament at fout
estugring comstal gites (Sahidpur, Kulti, Diamimd harbor, Modongenj, Bhansa
and Harwa)

= Carbon sequessirnbion and reproductive vulserability studees in Ratiganga,
Mutijhil, Paharpur, Bhandardaka of Murshidabad disirc

= Exploration of temporal variations i abundance of key fish species like
Mocregwertins aral in Gangetic floodplain weelands for sssessing ther
CorseTyAlion prioTity

& Sty of the emerging contaminants in East Kolkata Wetlands

=  Explotatory surveys i four Deadplain wetlands for ecological asgesament in
relation o elimate change

& Demonstration of Climsie Bedilien Pen Systems (CRPS) for fizh mesing in
Mathuro and Rhomm becks

& Apserde comtarmination o Khald and Chandanis beels and Arsenle
cotamination in surface water and its aceumulation in fshes in Daokarpur and
Mo viltages of Habra:=11 Mock of Morih 24 Parganas district

= Monitonng of ersenic and other beavy metils in denkaeg wites wndl sisd in
Bleufin bec|

=  Disease investigation in Klsalsi, East Kolkata and Movia wetlands

= AME explomtory survey

= Asscssment of fisherics potential at Mayechara, Salseljani, Katigangn,
Bishnupur wetlands

=  Climate vesilient pen systemn and sulnerability assessment., trophic stafus
studies on Mathura and Bhomea boel

= Demonstration of cultuse based fisherses and seed mizing of fish secd in peb in
Beldanga, Chamardaha, Dumas, Sindrani and Chamta wetlands

= Matioonl campaign on antimicrebinl resissance i fsh for fishers of Ensi
Kolkntn wetlanc

& Monitoring aquatic eiviromanenta] pollusns in water, sediment and bloga of
sewnpe fod East Kolkota wetaknds (Borochoinavi and Bhen no. 4) and
freshwater wetlunds [Borti beel ol Bain beel),

= Monitoring of heavy metals in Bl Mo, 4, Boreshoinavi beel and Bort bel

& Carbon sequestration and green bouse gas (GHUS) eodssion sady in Kluals
and Bhamra besl

& Agiesginent of toolegy and Geherey of the Ave werlawlys vie. Rampara. Chliar,

Beloon, Dagsrchak and Magradaha of Murshadsbed, West Bengal

Setigenomic proliling of Sandar Bhemy (East Kofkat wetlamd)

Microbial daversity and pollution states of Mink Lake

Socip-ceonomica of fishars of Sagar [sland

Pen eulture demonstration b popolanze the climate resilient species anid study

it putritsenal security of fishers in the Duimna wetland. Provided seod and fred

Developed food web of Beledinga wetlond

Mapping of wetlands associated with Ganga River

Vulnerability of Nerdus memdher in wetlands

Teme series analysis on ehmati and environmental pammeders in 67 wellonds

in the Inxlo-Ciangetsc plain

& Agsesument of ecosystern services and Stmkeholder drven vulnembility
assessmend in 15 wetlands from 3 distncts of Wesl Bengal

# Surveillance has heen conducted in the fammers” Geld of East Medinipar,
Hivwraly, South 24 Purganas distoct of West Bengal for diseases

& Upscaling of the sock-ccomomics of iribal women of villages ursder Hahibpur
Cirnm Punchnvet of Maldn Dhstmet Hm:ru@ armumeniol fish Fl:m'qirlﬂ

& The pen culiure technelogy and CBF was carried out inthe 1 wetlonds under
SCSP

= HDPE pon, fish seed wias provided 1o the fishers of Katigango wetlarsd,
Murshidabad for in-situ fish seed mising in the wetland

= Fish seed stocking mthe captive ugsery posd sdjacen to Beledanga wetland

& Fighers' Field School af Khals Beel, Harmghais, Madia

& & & @
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ﬁ - TS0 8nd resoarca-mise reach of ICAR-CIFRE in 2021 9K
Sty Hesouree Activity
Yest Beagal HEL ¢ Capacity buibding on ' [nlund Fsheries management with special reference o

Hill fisheries devetoponsent’ to farmers | farmices Trom Wik, West Bengal
¢ Capaciny buibifing on ‘Inlamd Mshorics mansremen G Byeliboel
mmproveancnl’ (shemy! G fom sl populecs of Suodarban
Capacity buibling progrmas: on “Inled fshencs ingnagenent” of 23 oos. fnal
year BUF. S0, studemts of The Neotn Universaty, West Benual
Capacity development on advenoed methodilogical approach on benthes s s
inlend opan welcrs w18 nes. stodents from Kerale ond West Benyal
Capacity huibifing on ceosydem modellmg for munagement of inlind fshenie
fier 22 mos, of ofTicils from West Bengal, Assom, Jharddhand, Kemla
Fahibitton stalls w Chatapapulia, Kook, CIFRE Harmkpone
¢ Stkeholder mestmg com awareness program on pen culture techankaay for
antegrded wetkend sanagement wl Beledang beel amd ot Chamin beel
v Awqreness campsigt on “Clinmsate-resiliant inland fisheriesan Media and
Yanchpita wetlands

v
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Bemonsiration of cage culture of
common carp in reservoirs of
Manipur, Meghalaya and Tripura

The [nstitute demonstrated cage
culture of Ciprinus carpio (common
carpd in Umiem  (Meghalayva),
Mapithel (Manipur) and Dumbur
(Tripura) reservoirs of Northeast
India, In Uminm reservoir, commaon
carp in combination with
Barbomymons  ponioreiis (silver
barb] amnd Laben rodfita (rohu) in
60, 20:20 ratio showed superior
groowth with total fish producton of
S.6kg'm' m 6 menths culture period.
Cage cullure of common carp for
production of table fish was
demonstrated in Mapithel reservoir
in differend stockmg  densitios. A
stocking density of 30 fish/m’ was
found w be optimum for cultunng
common carp, Marketable size of the
fish (250-300 g individual weight)
was achieved in 2 months culure
period with production ranging from
3-8 ke/m’. Demorstration of cage
culture of common camp was also
carried ouf B Dumbue reservorr A
iotal of 20,000 Angerings were
stocked in the cage ar a stocking
densiny of 30 fish/m and reseed fi
o year. Fish production o the cage
was estimatedat 10.7-11.9kg/m’,

Clege cultige of common carp in Dumbur reservie

A ———_

Stocking programme at Mapitbe] reservolr

Demonstration of culture-based
Misheries inwetlands of Assam

ICAR-CIFR] Regional Centre,
Guwahat - demonstrated  culture-
based fisheriez in Bamuni and
Charan beels of Assam. Fingerlings
redring wos carried oul fn-sivte in pens
crected in the becls, Advanced
fingerlings rased was then released
i the beel for further growth. Rohiu
was raised in Bamuni beel and mrigal
in Charan bheel, Successful
mplementation of pen culture and
CBF in Bamuni and Charan becls bed
o 117% and 64% increase in fotal
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fish production and 133% and [06%
moréase o onet EI.I1!:II.I.EI.| IECME of
fishers respectively.

Demonstration of penculinre at
Taorenga, Gariabond,
Chhattisgarh

ICAR-CIFEI has taken mitintivies to
uplifi the socio-economic stams of
the tribal populace of Chhattiagarh by
Jomming the hands with Department of
Fisheries, Chhatiisgarh,

ICAR-CIFRI organized a Fenculiure
demonstration programme in
colloabaration with DOF,
Chhatiismarh al Taureniea Reservoir
on 13" May 2022 with the objective
by raise i satu fingerling in the pen for
enhancing the productuon of the
reservinr in a costoffective way.

fowlture-based hshenmes i Bomum beel

Demaonstration of climate resilient
fisheries (CRF) al Panchpota and
Media wetlands, West Bengal

The instituie has usdertaken Climate
resilient pen systems in wetlands of
West Bengal, Assam and Kerala for
farming of fish and shellfish and
conservielion of SIFs. The climate
reziliemt pen svstems (CRPS) and
cage system (CRCS)Y have high
tensile strength HDPE net matenal,
provision o withstand flood, wind
action and 15 used for culluring
resilent indigenouws species.
Stocking of climate resilient
indigenous fish species are
encouraged in pen and cages ty adapt
to changmg clomate.

Demonstration of Fearl spot
[ Erroplis puralensis) culture based
fishery (CBF) in Vembanad lake,
Keralks

The aim ol the demonstraion
progrimme was o improve the
adaptability of the climate resihent
y technology and o boost fish
Climate resilicnt pen systems in Media beel, West Bemngal production. About 6,000 secds of

L
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climate resiliem fish species vie
Etrapius suvadensis and Liza sp. were
stocked and reared in the climate
restlient culture-based fisheries
(CRCBF) pond and harvested on 30°
September 2022, This multi species
stocking system using E surafeass
snd Liza sp. ensured complete
ptilization of the niche of the
peoaystem, Mearly ) kg of climate
resilient specios and 22 kg of muinor
fish warieties worth T 37,000 were
harvested from the CRCBF
techirology of which E. swrofensis
carmed an ameunt of 30,000 alone.

Demonstration of Pen technology
in ey Dam and Ukai Reservoir,
Gujaral

The Vadodsra rescarch slation
demonstrated the CIFRI HDOPE pen
msiallation 1n a small reservorr
named Dev dam and a larpe reservoir
in Ukai, Gujarat for the purpose of
rearing Ongedings of Indian major
carps for stocking in the reservoir
The (shers were made {amiliac with
method of pen  installation and
siocking of fish seeds in pen.

Demonstration of “CIFRI

ARGUCURE™ for argulesis control
in cultured fishes

The institute has developed a nano
formulation of antiparasitic molecule
(CIFRT ARGCURE) for effective
pomiral of amzulosis in freshwater
cultwred fishes. “CIFRI ARGCURE"
ws esied in freshwater cultured
fishes of Odisha, West Bongal and
Bilwr. The recotmmuended dose of 40-
B0 mlacre-m water depth have been
found effective with applicanon of
second dose of same guantity after 5-
T days. 1f not cradicated. The
application performance of the
developed formalation was found
better than conventional antiparasitic
formulations with their highly

vanables dose = 100 ml‘acoe-m) and
application requencies,

i
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Farmers' Training Conducted

B

I

1.

i3

13.

e

Name of the training

Orentasion on Pradhon Manim
Matsva Sampada Yojana
(PMMSY}

Egosystem based infegrated
et land manapement {Cnling)

Inland Fizheres Manogemsendt.
Kanbar disirice, Bibhar

Skl devetopment trming
program o Inkand Fisherics
et

Managem
Cage  culure  technalogy  for
enhnicing reservolr prodactivity

Inland fisheries manogement
wilh special refenees Wy Hill
fizheries devilopment, Mink,
West Bengzal

Inlamd Fisherses Managetment,
Bhagalpur dhstrict, Bihar

IntasdFisherizs Manngement.
Munger distrect, Babnr

Inland Fishiries hManagensem,
Gopalgnnij district, Bihar

Backyard omamentl fish
firming far livelibood
mmprovemient ansd rural
developiment ;

Intanst Fisheries Managemend,
Sheikhpura

distriet, Biliar

Production enhancemenl in
smnall reservines through pen
culmre, Chhattisgarh

Inlansd amimental Gsheries
enangeatent for income
generation & livelibood
enhnncement, Jhirkhand

. Reservoir Fisheries

Mamagemeiit For Production
Enhancement, Manipur

. Inland Fisheries Managerment

for Livehihood Improvement of
Raral Populace of Sundarbans,
West Bengal

Demanrtration and Harvest-
mcla of CRCAF {Clhimate
Resihent Culiure based fishery)
(umder MECHE A and SCSP
programmn)

Fisheries and asquaculiare in
iland waterbodics of Assam

[ sama

[ Febhreary,
2022

15 Februmry,
i | P

15=21
Febivary, 2022

16-14
Febiuinry 2022

i3-17
Febnuary 2022

| 2235

February, 2022

25400138
Ilarely, M2 2

fig-144
March, 2022

14-25
larch, 222

TE-3March,
022

36 April, 2022
24-27 May, 2022

i3 june 2032

T2-1%
Fune 2022

054
September 2022

i Beptember,
22

=24
Movember, M2

Ve

Hirngodn- Raowmari -Dighali
beel, Kamrup (R}, Assam

ICAR-CIFRI Regmional Cenbre,
Citnwahats

1 ARCCIFRT Barrmekpore

Hawkana beel, Barpeta, Assam

AF Oiffice., Ganlacharm,
Tripura

CICAR-CIFRI Barmckpore

ICAR-CIFRI Harraekpisde

ICAR-CIFRI Barrackpose

ICAR-CIFRI Barrackpons

South Salmara Mankochar,
Assmnm

TCAR-CIFR| Barrackpore

ICAR-CIFRT Harrackpisre

ICAR-CIFR] Barrackpore

ICAR-CIFET Barrackpore

ICAR-CIFRI Barrackpore

- Dchanthunathy, Vypin, Kochi

1CAR-CIFR Regional Centre,
Givwahati

30

St

A0

Ell

A

3

0

29

13

24

15
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Students’ Training Conducted

8L Title of the trainieg  Dote Yenme Mo, af participants
Mk, PCBEELEE
| Inlamel Fishenes |22 [CAR-CIFE] FE{M . Sc .'-".n:u.ll,lg}' {Ard, Fish o Ficheriesi
Mariegeme Tume 2032 Basrackpare gludents ol Visaba Bhave University,
Hizanbag, Jharkhend)
2. Inland Fisheries =1 [CAR-CIFR] 23 {Fual vear B.F.5¢. atuclenis of The TNeotin
Ty HES L e September.? | Bamackpore LUirdverniy. West Dengzal)
a2
3 Inland Figleries (k=1 ARCIFR] 45 (M Sc. Zoolagy [5pl Fizh sind Fishernes)
hManagenen Movember,? | Bamackpare stodents fepm Binod Bikam Mahio BEovalanchal
022 Universily, Dhanbad)
d.  [Inland Figleries (=200 [CAR-CIFE] 6 (WLF. 5 (FEM b students of CIFE, Mumban)
Managemen Movember,? | Bamackpan:
22
5 Advanced 2728 ICAR-UIFE] LE [kerala and WWest Hengal)
it obogical December,2 | Bamackpore

appeeach on benthos (a2
im the inland open
withers

Trulnlag Frigramine nn belasd
- . Ty i weewsy o

—— Ny
S — Vil
-

Ifﬂ.ﬂiﬂ i Wt el e o e A
1 Truping Frograrews: &6
| Toabictien Eibamrmmce! i Small Resiroobn aiagh Pop Calass

Rdin T S&asy, PEED
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L
Cificial's Training Conducted

Al %o Mame of the training Date Venue Mo, of Participants
i, Ecvaystem moedelling 27-02 ICAR-CIFEL 12 (Wesl Bengal, Assam,
tossnis management of ﬂugusl.lt?.'-!l‘ IlnmL:;i:[u:-'rE Markhand, Kerala)
Inlund Fisheries
az, Tank based fish production 20-24 Seplember,  ICAR-CIFRI 25 1DoF officials of Govl of
o] AF2 Rarrackpooe Andhra Pradegh)

Doline Training, Awareness and Capacity Building Programme sponsored by NFDB

&l Same of the training Date Mo. of Yenue
i, PFarticipants
I Wihinar on "Susteimable Reservoir Fiaberis 14 Febiuary 2022 (KUK Bangakor

Mlamagzemenl Towonds lncome Gencralnn™
{Training}

EE

Wishinar on “Ecosystcme=hased fntegred 15 Febraary 2022 LU Cruwakat)
Wieetlind Manngement for Doubling Farmers®
T Pt

. Webinar on “lrapact of anthropogenic I'T Febrzany 2022 1o Barmackpore
imterlerences i mver mxyxiem aml [ishene™
{ awadencss)

4. Webinar on "Susimmable reservoar Oshenes 22 Febrmare, H022 M0 Borrackpore
far employment generion™ (TaT)

X Wibkmar on “Wietland Fislerie Masageinent 135 Fetvuary 222 L1 Barmackpore
Towards Livelihood lmprovement™
{ WPTTRERE|

@ HewE=T e R
carmoers of okl
13 May, 202

Wigh ihdmsial Wi
Y o

2
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Exposure / Educational Visifs

al.
Ma
1.

P

3

4

3

it

Particulars of vasstors

26 studenis frome Dept of Zoolopy,
Ralear] LUniversaty

Hemmandin Bahugnma nder College
visited the ICAR-CIFR] Prayagrai

28 students Erom CoF, Gumiln,
Tharklangd

13 BF.Sc stlents from CoF, AALL
RAHA, Assam

43 atugens from Bhubaneswar, Chifisha
{48 students)

b M5, Zoology stedents from Bargan)
Linnieraity

14 W Se. foalogy students Mo
Howoghly hMohsin College

28 Sandents froen ColF, Gamls

T fishers andl Presicent, Baachur
Dhigtrict Fisheries Co. Qperative
Soiety, Ukkutts, Baichur

2T wluglenis Froan BEC cLﬂIuH,q_'

9 stuslenies Tiom Zoslogy Dept, DU,
1'|:-II.-|:E.‘. [mph.:.l

i.5e. Masters studemis from Mehen
Girmm Bharti University (Deemed to e
Linmverzaty ), Pravagma

33 aps 4% vear BF.Sc students from
CoF, BPCAU, Dholy, Brhar

16 nos. B.5c, Lookogy Hons, 17 year
stistdeniz ol Heghun Cidlege, Kolkitn
19 nos 4* year BF.5¢ students from
thie Cial”, Uidpir, Latar, Maharashtn

Diate of vesit

14 Mwrich, TE¥2
14-15 March, 2022
0 April, 2022

25 April, 2022

17 Mlay, 2022

26 May, 2022

02 Fone, 2022

21 September, 222
13 Oclober, HI22
03 Miwvenber, 2022
Y Mowizmber, 2022

16 December, 2022

20 December, 2022
20 December, 2022

21 December, 2022

Yenue
Barmachpece
Fryagra)
Barmckpoee
Harmckpone
Bamackpres
Barsickpora
Barmackpose
Harcack pota
Bangalore
Rurmsckpare
Barrickpoae

Priyagraj

Barmckpong

Barrackpose

Bamckpoos

,’t'uinﬂl
Oraming |

o i

o ICAR-CIF i PORT 2022
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Training snd Capacity Bulding VI

g,

3
Participations in ExhibitiensTela

Al Same of the Exhihition Date Venin

Mk

B Manmmehem Meln o Loke Samknt Llisay 20 Febnuary, 2002 Chotogugulm, WH

.4 Eoailvode Bonsli o Sanskenbh MeLA, WE 24 I'I-Eh'lltr:, 222 Kultoly, WhH

3 Seaan Aqua Eape Indsa 2002 (=015 Blarch, 2022 Haleswar, (hfisha

4, Tl first Indian Fisherics Outbook-2022 2224 hfarch 222 CIFRIL, Barrackpons, WEH

& Fashin Aryogys Mela orgonized by De RPCALL 15-17 Apnl 2022 KEVE, Piprakothi, Easl
Fesa, Bihar Chamsparan, Bihar

&, Meaticnal Seminar on “Conlismpeary 150 10 149-20 by, 2022 Paniesigar, Lintarakhaned

fisheries nnd nguaculture” orgnniesd by CoF,
GBEPUAT, Pantnagar, Uttarakhand

7. [3™ Krishi Fair- 2022 organized by Shrikshetr 2024 Jume 20722 Puri. {hdisha
ST
=, B A ard Mational Semmrar on “Emerimog L0 2 Angmist, 2EED Lhahaclal, dMP

Trends in Biological Scwemee in the Light of
Enveronimental Degradalion and Life
Sedamability” orgamzed by dhe Dem. OF
Zoolpgy, Pendit 8. N Shukla Unoversiy,
Rkahdal, MP
4 Matiomal Symposmmoan Frsherses and I'H-19 Mpvember, 20022 Hhamtal, Lltamakhand
aguseulture for livellwood ool nulrisoal security
crganized by ICAR-DCFR 10 association with
CFAL Bhimtul, Linsmkhand

14, 37 hMonomohan Melo o Lokosanskriti Tisav 1 1-18 Decemiber, K22 {'.hmrl-Jug'l.ll'm._ Morth 24
organized by Srijeii Sanaclks PGS, West Boangal

i1, Eebernatsenal conferan on Responsible 13-16 Becember, 2022 CaF, Lembuchein,
Aquacuhure and Swestainsble Fisherses Intersct Tripur

(RASI ergamized by Colf, Tripor in
colluboration with COFLAA ued WNESFA

- o fae ek
SN e







MEETINGS AND EYENTS ORGANIZED
..,.a-"'"'"___ e

vy e Db LA h"ll'-p'n-rr-l- Vogr Bpdmr Bad o
mil bl [maray v Erdonaes ToSew i 5ot re Fredeify
G s i

Interfnce meeting with Nishery
uificials of Andhra Pradesh

Dre. Poonam Malakondaiah, 1AS,
special Chiel Secretary, Agriculiure
gnd Cooperation, AHDD &
Fisheries, Govt ol Andhra
Pradeshalong with Shri K. Kanna
Babu., 1AS5, Commissioner of
Fishevies, Govi of Andhra Pradesh
visited [CAR-CIFRI on (08 January,
2022, An nterface mecting on
'Encouraging Fish Culture
Technologies in Large Waterbodies
with Special Emphasis on Enclosure
Culiure in Andhra Pradesh’ was held
I'he Special Chief Secrotary pointed
out the major arcas of concemn for
fisheres in Andhra Pradesh.The
Commissioner stressed on (he
partnership with CIFRI for
promoting cage cullune in reservoirs
of Andhra Pradesh, Dr. B, K., Das, in
his presentation, focused on the
importance of cage culture and
production enhancement
programmes a5 well es thepotential
of [Indian reservoirs. He cxplained
the guidelines for cage culture
andinstallation precedures in
reservoirs and also discussed the
CIFRI Gl cagze, CIFRI Cagegrow
feed and CIFR] Pen HDPE.

] S raanog S el R

Mational girl child day

ICAR-CIFRI has celebrated National
Criel Child Day on 24 Jamzary2022,
The day has been created by (he
Ministry of Women and Child
Deevelopnent 0 make awareness on
gender-based  discrimination in
society and to bring abouta change in
behaviour towards girls in this male-
preferred world, 1CAR-CIFRL has
prepared a beautiful collage of the
photographs and hes alse felicitated
six young achievers of exiended
CIFRI family.

Mavional s
[ =511
| Child
= T
b1 k]

Repuhlic Doy

The 73" Republic Day was observed
on 26 Janwary, 20221 ICAR-CIFRI
with great enthusiasm and jov, Dr, B,
K. Dias, Dhirector hosted the National
Flag and addressed the stuff, [He

A
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cmphasized thal the Institwte
progressed in spite of difficultves and
limited resources during that COVID
period, He praised the staff members
for their untiring and sincere fforts
s well as encourged all iowork hard
to keep the Instituie’s success on the
higher note. Coltural progranume wis
lso organized on the occasion. On
this spocial Day, the Institute
awarded the best acientific, technical,
administrative, skilled support stafl
and research scholars,

World wetiand dav

World wetland day was fervently
ohserved by the institute al Boribes],
N 24 Parganas distmct of West Bengal
unsder the themes "Wethonds action for
people and nature’, A total of &0
stakeholders took active part. DrB K
Dasz, Director, CIFRI urged all the
sipke holders Tor wise-use of wetland
towards sociefal bensfits. D U K
Sarksr, Head. BWF Division, D A.
K. Das, [n-charge. Traiming &
Extenzion Unit addressed the
pathenng, The Ciowahan Regional
Centre of the Institule celebrated this
day al Gagan-Bullujanbeel, Kamup
district. A=eam in collnboration with
the Assam Fishenes Development
Comporation (AFDC) Lud. D, B K
Rhanackarjya, Head, dwscussed the
importance of wetlands, their
valuation, management, restorabion




and need for curing these precious
water resources. Mr. Himanshu Bora,
Manager, AFDC Lid. was also
presemt on the occasion

Imteractive meeting with the
fishery officials of Meghalaya

Mr 5P Ahammed, LAS, Poncipal
Secretary to Govt. of Meghalava
{Fisheries) visited the cage cultune
site in Urmam reservoir on 03
February 2022 along with the Smi
AL, Mawlong, MCS, Director
{Fizhertes); Mr. Paul Tariang,
Superintendent of Fisheries, Ri-Bhai
district and other fisheries officials of
Meghalava. On this occasion, an
interactive meeting on prospects of
cage culture in Meghalayva' was
organized at the cage culture gite at
UmnivhiKhwan village. Scientists
and techmical personnel of the ICAR-
CIFRI Guwahati regional centre and
NE Centre of NFDB participated in
the imteractive programme. The
programme was also attended by the
local tribal fishers and farmers
{including 18 women) under the Ri-
Bhoi Farmers” Union,

Workshop on “Inland fisheries in
India and the creation of capacity
in the collection and analysis of
Inland Fisheries Statistics™

This FAO & ICAR-CIFR] workshop
was organized on 08 Februany 2022
for discussion on inland fisheries
documentation  strategies and 1o
provide critical réview and eéxpert
opinion on the frst draft report on
"comprehensive docament on inland

fisheries resources of India’, Dr V.
V.Sugunan, Senior Expert, FAOQ-
CIFR] project, Dr B. K. Das,

Drirector, Dr. JohnWalbo-forgenzen,
Fisherics Besource officer (inland
fisherics) of FAO, Dr. Ferge-Smith
Simon, FAQ representative, Dr. M. V.,
Gupta, World food Laeurette,
Representative of NFDB, Fisheries
departments of Andhra  Pradesh,
Tripura, Assam, Chhattisgarh,
Madhva Pradesh, Mizoram and
ICAR-CIFRI scientists were present
in the meeting. The participants
provided crtical mput and expert
opinion on the drafl report

Webinar on “Impact of
anthropogenic interferences in
river ccosvstem and fisheries”

The nstitute orpanzed this webinar
sponsored by Mabional Fisheries

o

_—_——_——_—_z______'_"'ﬂ'llng! anid Ewgnls I:quuni.:li-ﬂ_________..--"

Development Board (NFDRE),
Hyvderabad on 17 Febreary 2022, Dir,
B.K. [¥as stressed on the present fish
diversity in river CGanga and major
activities undertaken by ICAR-
CIFR] towards fish specics
conservation and restoration. Dr, 5.
Karketta, Advisor, MoEFCC, Dr
M.N Rai, Director, CWC, Dr
Sandeep Kumar Behera, Biodiversity
consultant, NMCG, Dr.. Hemant
Bherwani, Scientist NEERL, Dr. 5.
Somanta, Head, REF Dnvision of
ICAR-CIFRI delivered lectures on
the occasion. Mone than 100 persons,
includingefficials from State
Fisheries Department, researchers
from warious colleges and
universitiespartigipated in the
programme,




Fishers field school for ecosystem-
based integrated wetland
management

The wstiute vrganized Fisher Freld
School ol Khalsiboul, Hannghata,
Nodin West Dengal under a DBT
scheme o promote soosysterm-hised
stegrnied wotland management on
18 February 2022, The Fisher Field
School i hased on the principle of
Farmer Ficld School Approach of
FAO, which is a group-based adult
fearming process. Forty women
beneficiaries from fishermen
community were selected for two
intéractive learming schools,
Components like Pen ealre, Colture
Based Fisheries, Omamental Fish
Culture, Backyard poultry farmung,
Kitchen pardentng and Mushroom
cultivation have been discussed for
economic empowerment of the
fishermen communiiy, A
multidisciplinary team of scientists
wis constituted to establish Fisher
Field School at the beel area. The
team was led by Dr. Apama Row,
which also includes researches from

BUKV,

Annual sports

The institute organized the annual
sporisduring 16-17 February 2022 at
Bamackpore Head OQuarfers. The
eveni wag inaugurated by Dr BK
Das, Director. He encouraged all the
staft mcluding contractual and
rescarch scholar to mvolve i sports
cvents with troe sportsman spant and
develop kinship among others,
Vanous sports ke fug afwar, 100 m
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race, badminton, chess, TT and other  women's participants including team
outdoor sports events (athleties) were  events like ericket, vollevball, ste.
conducted for beth the men's and




Interface mecting among farmers,
planners usnd rescarchers, West
Bengal

[he institne is collaboration with the
Sundarban Dyéamns (NGO hosted an
interface meen Tor 24 Farmers
Froducers Organizations of &
districts [(Madia, Malda,
Murshidabad, Birbhum, Busdwan,
North 24 Parganas, South 24
Parganas, Darjecling] and 20 hill
fishcrs from Darjecling  of West
Bengal and 30 farmers from Bihar on
26 Febroary, 2022 at imstitute HOs,
Barrackpore. A total of 125
stakeholders participated in  this
interface meeting, The key
discussions were made for therr
livelihoods, povernanes pattern and
nef econmomis returns from  the
pgricultural practices incleding
fisheries. Dr, M. Y. Rao, Additicmal
Chiel IRl;u,:l'l_'r:":,I Govi, of West
Bengal addressed the gathering
through online mode, The occagion
wis graced by Shey Santhosha Gubbi,
1FS, Additional Sceretary, Panchayat
& Fural Development Depariment,
Shn 8§ Jones Justing Deputy Field
Mrector, Sundarban Tiger Reserve,
Shn 5. Nivogi, DGM, West Bengal
State Corporative Bank Limited. Sho
Radhakrishoa Mondal, Asst
Drirecior, Deparment of Consumer
AfTzirs, Governmnent of West Bengal
and D B. K. Das, Director, ICAR-
CIFRL. On this occasion eleven
farmers from vanous parts of the
West Bengal were felicitated for ther
outstanding coniritbution 1n
agniculiure and allied sectors.

Internationnl wamen's day

[he institute orgamzed 4 seminar on
hybrid mode w celebrate the occasion
of Intermational Women's Day on 08
March 2022 on the theme of “Gender
Equity for a Sustainable Tomomow
Special Relcrence 1o Inlamd
Fisheries", D, B. K. Dhas, Director
highlighted the role of fisherwomen
i the imland {ishenes, He also
mcitioned about CIFRMR role
cimpowerment of women in the form
of encouraging their invelvement
canal fishenes or lisherics based
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rain-fed pond and also through
SHGs, Dr, Yijayva Lakshmi Saxena,
President, Indian Scicnce Congress
Association, graced the progrumne
ard Chief Guest. Prot. Baskaram
Manimuran, Former YO, TN Dr
Jaylaltha Fishenes University and
Chairman BAC. Dr. 5 K. Jain,
Member RAC was also present.Dr
(amt.) Leela Edwin Director { Acting}
ICAR-Central Institute of Fisheries
Technology and Prof., Sohrita
Chakrabarty (Das), Professor and
HOD, Bidhan Chandra Krishi
Viswavidvalaya delivered lectures, A
total of 114 participanis partscipaied
inonline or offline maode,

Research Advisory Committee
(RAL) Meeting

The Research Advisory Committee
meeting of ICAR-CIFRI was held
during 08-09 March 2022 ihrough
kvbrid mode. The Chairman Prof
{Dr.) Baskaran Manimaran and
Members of RAC, D, Sharad Kumar
Jain and Dr. B, P Mohanty attended
the meeting physically while Dr,
K.G. Padmakumar, and Dr. 5, C.
Pathak participated in the meeting
through online mode. Dr. B. K. Das.
Director appraised about the various
research and developmental
activities of the Institute highhighting
mew  research nitmbives, rescarch
achievements, owtresch proprammes,
technologies and products
developed, gh impact publications
and infrastructure  development.

Chatrman, Prof Menimaran
sppreciated the achicvemenis of the
institute. He urged the scientists of
the Institute to play pivotal role in
providmg  technieal  guidance  and
mansgemeni plans m the confext of
incrensing focus on inlond fishenes
for production enhancement and o
pricofise the research activilies in the
context of emerging challenges,
Heads of Dhwvisions, Heads! [n-
charges of the Regional Centres
presented achievements made under
different institute projects and other
activities at their respective
DivisionsCentres, The Chairman
and Members made temarks with
critical reviews and suggestions

towards rescarch activities and made
recommendations of RAC,

Platinum jubsiles lecture series &4

The Insiituie omganized the fourth
lecture of the series by Prof
BRhaskaran Manimaran, Former Vice
Chameelbar of Tamil Wado Dr, ]
Jaylalithaa Fisheries University,
Magapartinamaon % March, in a hyhrid
made. He deliversd his lecture on
"Productivity enhancement in open
water fisheries development:
Strategics for improved ceological
und carbon foot prints. More than
|46 persons participated i the
lecture sessi0m.
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National campaignm on B
diversilication in aguaculiure - ! el Bt s A st e
To commernorate India @75, ICAR- : s eYe elad
CMEERIL jointly with other [CARE
fishery instinuies viz. CIFRI, CIFE,
CIFT, ClFA. CIBEA, MBFGR and
DCFR organized & webinar as 4 pan
of Mational Campaign on
Diversi fication in .'5|-.i:|||-._:u|[||r|._: o 1l
March, 222, A =eries of fhree

B s b b

leciures was delivered by the eminend S .
reseirchers  across ihe globe, Dir
Krishna R. Salin, School of F"] N .
Environment, Resources and W —~-

=

Development (SERD), Asian
Institute of Technology (AIT).
Thailand on “Aguaculiure sysicm
drversification: Successtul examples
from Asia™ was the first lecture. The
seeond  lecture was on “Towards
Industrial Microalgas production for
food and feed application” by Prof
(D) Bene H, Wijffels, Wageningen
Uhniveersity, The Netherlinds and the
third was by Dr. Jomge Diag, Co-
founder & CEO and Producton
Manager, Sparos LA, Porlugal on
“Umlocking the potfential of
Microalgae in aquateeds™, Scieniists,
techmical officers of CIFRI, HO)
along with the cenires aitended the
wehinar.

76" Foundation day of the instimte

The Institute celebrated its 76"
Foundation day on 17 March 2022 a
Institue Headquarter, Barrackpore,
Dr. B. K. Das, Director recalled that
the mstitute has played a pioncering
rale in wshering fisheries  amd
aquaculture revolution in India
through its research and technology
development that has enabled the
country to morease the prodection of
fish by |2 times, since 195(0-51, thus
making a wvistble impact on  the
metsomil food and nuirnonal secunty,
Swami Mahadevanand Maharaj Ji,
Asiistant Secretary, Bharat
Sevashram Sangha, and Chief Guesi
of the foundation dav stressed upon
the impomance of integrated fish
farming lechnology  and expecis
more collaborative work among all
institwres 1o explore more
opportunity. Shri Rajiv Kamar, GM,
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Metal and Stecl Factory, Ministry of
Defence, Prof. AP Sharma, Former
Director, ICAR-CIFRI, Prof 8. K.
Sanval, Former WYiee Chancellor,
INDIAN FISHERIES OUTLOOK 202 Bidhun Chandra Krishi
. Viswavidyalava, Kalvani, Dr.
Gauranga Kar, Direcior, 1CAR-
CRLIAF, narrm::‘:pn:'m._' alzo E‘n-]l,'l_!ll the
occasion, The medals o the winners
of annual sports events were
]':ll'vl..--u_'rlli!'-c‘l I ;'l'-.-':'ll'(|¢|_':». h:,-' Chaef
Ll_lu.':q:h andl e £ of honors, Medical
cards for stalf members were
distributed by the dignitaries

Indian Fisheries Uutlook 2022
“Priming Indizn Fisheries in
Alfaining Sustainable
Development Gonls™

The institute, in colloboration with
Inland Fishernes Society of India
{(IF5I} and Professional Fisheries
Graduate Forum (PPGF), Mumbai
organized this mega event during 22-
2a March, 2022,

The inaugural funclion was graced by
Shri Bankim Chandra Hazra, Hon'hile
Mimister of Sundarban Affairs and
Development, Government of Wesi
Bengal While Swami Suparnanada
Maharaj, Honarary Secretary,
Ramaknshna Mission Institute of
Culture, Kolkata, De. Riji John, Vice
Chancellor, Kerala University of
Fisheries and Ocean Studies
(KUFO&) were the Guesis of Honour,
The inaugural function was presided
over by Dr. ). K. Jena, Deputy
Director Geperal (Fishery Science).
Dr. B. B. Nayak, General Secretary
PFGF, briefed about the conference
while [Ir. B. K. Das, Directar, ICAR-
CIFRI, highlighted the importance of
the theme of the conference.

Dr. 1. K. Jena, DDG (Fishery
Science} ICAR, Mew Delhi and Chief
Cruest in his address emphasized on
the imporiance of hsheres sector 1n
Indian agriculiural and rural
cconoany. He highlighted that for
fisheries and aquacolivee 5D ooal 2
zero hunger, goal 3 good health
&well being, goal 14 life below water
and goal 15 hife on land are more
relevant




Shrn Bankim Chandra Hazra,
Honourable Mimster of Sundarbuan
affairg, Government of West Bengal
in his address highlighted the
imporiant role plaved by Nsheries
sector in the economic development
of West Bengal and India. Swamm
Suparnanada Maharaj, Homorary
Secretary, Ramakrnizhna Misgion
Institute of Culture, Kolkata
delivered the 4° P. C, Thomas lecture
on Civilizabion, Culture, Science and
Religion. On this occasion,
Honourary Fellowship of Inland
Fishenes Society of India (IFS1) was
awarded to Prof. P C. Thomas, Ex
Director, College of Fishenes, (UAT
andd De A, Eknath, Ex Director
General, MACA, On ths accasion
coenference seuvenir, book of
sbsirmcis and several books wene
reléased by the digniaries. More than
300 researchers, academician,
scientists, studenis, represenfatives
of industries and 100 Farmers of West
Bengal participated in the
conference,

Satelfite symposinm  on “*Hilsa
Dialopue: A Bay of Bengal (Bol)
Perspective™

ICAR-CIFEI, Barrackpore
organized a satellite symposium as a
part of 17 Indian Fisheries outlook
2022 and Azadl ka Amelt Mol
on 23 March 2022, The symposium
was- concepiualized to develop a
regional policy and management plan
townrds Hilsa conservation and
propagation through e¢xchange of
scientific intellectuals among hilsa
experts representing India,
Bangladesh, Myanmar and Norway,
Dr. B. K. Das, Director, briefed the
hilsa research activities carned out by
the institute in recent vears including
tagging o understand the migratory
path, cvro-preservabion of halsa
spermatozoa. Prof. Abdul Wahab,
Advisor, Worldfish (Bangladesh),
presented the current status  and
policy of hilss in Bangladesh while
Dr. Michael Akester, Couniry
Director  (Worldfish), Myanmar
highlighted the management policy
towards hilsa fishing in Myanmar.
Dr, Atle Mortensen, Norway shared

——
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the scientific knowledge amnd
experiences on Salmon breeding and
captive blogdstock development, D
P. Knishnan, Direcior Bay of Bangal
Project, India, bricfed the role Bay of
Bengal Project in hilsa fishery
mianagement,

Dr. B. P. Mohanty, Assistant Director
General (Fishery Science), ICAR, Dy
Md. Jalilur Hahman, Scientist
{Ecofish 11) Worldfish, Bangladesh,
Profl Ashim Kumar Math, Professm
of Zookogy, Sudhokanho Universily,
D Arnab Biswas, MD, Director, Alo
Eve Hospial, Kolkaia, were also
present. D, K. K. Yass, [ormer

Director of ICAR-CIFRI, and
charrman of the symposium browght
ol importanl sugsestive measures
and recormmendations.

IRC meeting

Institute Research Commitice
Meecting for the vear 2021-22 was
held durmg 21-23 April 2022 at the
Institute headquarters i off-line
mode. The meetmg was started with a
welcome address by D Arun Pandir,
Member Secretary [RC. He briefied
the house regarding (he areas of the
projects being executed ot the

= "Ll ¢
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mnstitiite. The Director gave a brief
overview of the recenl developments
in the research, extension, linkapes,
und other areas of the Instfute, The
Chairman maotivated to bald rapport
with Forcign researchers working in
the same field and for exchanging
wleas. He urged that & close contact
may he maintaned with the staie
depanment while sampling. Dr. A, K.
Dz, Member Secretary, RAC
highlighted the recommendations of
EAC mestings conducted in this vear.
The Chairman instrected that the
recommendations shoold be included
in the curent projects. Head of
Divizions snd Heads of Centre also
offered their comments. Following
this Scientists presented ther
achievernents and future work plun
for discussion. New pmject proposals
were also presented inthe TRC.

Welidnar on natural fsh farming

The institute orpanized a national
webinar on natural fish farmisg as a
part of the campaign “Admwodeio
Devo Bhove” under the aegis ofdzod
Ka Armrit Mahotsav on Z3April 20212
i hybod mode, The webinar was
organized to recognize the role of the
fish famers snd the mportance of
natural fish ferming practices in the
making of a sustamnahle sacety 1m
termes of food and I'I1[|.l'|1l-|.'l.'|..||.f‘|-1:a'_|.ll.'l1."-.

B B K. Das. Director, ICAR-CIFR]
ecmphasized on ncorporating  our
ancient traditional practices in
current scientifie fish culiture
activinies, Dir, Das also elaborated the
benefits of matural fish farming in
preserving the aquatic environment
A total of 228 participants incleding
GE sciendists, 32 studenis, 21 farmers,
|7 technical officers participated in
offline mode while B farmers,
stidents, Demns of the College of
Fisheries participated through onlins
mode.

CIFRI CAGEGROW Tecd
distribution among wetland fshers
of Dhemaji district, Assam

A tota]l of 325 tomnes of CIFEIL
CAGEGROW feed was distributed
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—
o



o
S — _—=—;—.__________M_c-r_l.lrEand Evenis Organized T

among 30 wetland fshers of by the
Guwahati Regional Centre aon
27April 2022, Shri Pradan Barvah,
Hon'ble Member of Parliament i MFP},
Lakhimpur, and Dr. Banej Pegu,
Hon'hle Mimister of Education and
WPTBC Department, Govt. of
Assam graced the feed distnbution
program.  The Honble MP urged the
people 1o adopt scientific fish
farming practices and highlighted the
role of fisheries in rural emplovment
und livelthood. Mr Lakhinath
Lagachu, DFDO, Dhemaji, D Ranog
Pepu, Hon'ble Minister of Bducation
and WPTBC Depariment, (ovi. of
Assam also addressed the gathenng.

Fish harvest mels ot Duma wetland
of West Bengal

Duma in Morth 24 Parganas of West
Bengal 15 one of the largest
horseshoe-shaped wetlunds of Asia
having an arew of 257 ha with a water
depth of B-17T A, The Osherfiplk
families of 9 villages surrounding the
wietland are fully dependent on this
walerbody, The institule has adopred
this wetland for produciion
enhancement demonstration and
started pen culiure demonstrebion im
February 2021 with a tanget of
mncreasing the fish production up to
1000kgha'vear within three vears
period. Six numbers of CIFR] Pen
HDPE" of 0.1 ha were msialled in the
wetland snd  fineerlings of Indian
majer carp and prass carp wer
stocked in 5 pens, One pen has been
stocked with fish seads of small
mdigenous fizh (SIF) Svsions
sarang, WCAR-CIFR] 13 promofing
the Sarangs Model in ihe werland
fisheries 1o enhance the SIFs
production and to provide additional
nuiritional sccurily B0 the rural
howscholds. Besides technical
support and guidance, the instine is
providing inputs like fish feed and
fish seed to the society, On 18 April
2022, the 63" day of harvesling, a
Fish Harvest Mela hsg been
organiaed inthe presence ol De. B K,




Hluﬂ-l-ll-l-lh FElml-r-iﬁlr -. I8

H-nH-imnllsn-lr

Das, Director, Inspite of losses due to
wiler flooding the fshermen
harvested a todal of 79 wn fishes as
compared o 73 tonnes during the vear
2020-21,

Release of Kisan Samman Nidhi
instalment by Honourable PA

The stare level programme was
organised by ICAR-CIFRI in
collaboration with Eastem Railway af
Railway Indoor stadium, Behalz,
Kolkata, Shri Ashwini Vaishnav,
Hon'ble Minister of Railway,
Communication and Electronics & 1T
wag the chief guest and Shri Suvendu
Adhikar, the Leader of Opposition,
West Bengal Legislative Assembly
was the guest of honour. On this
occasion Honoumable Prme Minester
also released the 117 instalment of the
Kisan samman Midhi to more than 10
croce farmers. At Kolkato the Hon'ble
Minister and other Dhgnitaries
interacted with the  benefcianes,
tarmiers and other stakeholders. In
addition o the beneficiories, stafl
il of ICAR institures locaned
in and around Kolkata, staflT members
of Eastern, South Eastern and Metro
Railway Kolkata, (Hficers of
Department of Post were présent on
1his occasion.

National fish farmers day

The mstituie celebrated the National
fish farmers' day at Moyna fisheries
hub, East Medinipur, West Bengal in
collaboration with Moyna
Ramknzhnavan Association, On this
day ICAR-CIFRI also celchrated the
MNational Campaign on ‘Emerging
Aquaecultare Systems and practices’
with the sub theme of intensive and
industrial aguaculture systems
promote inmovation and
enireprencurship imitiatives in
suwenlture sectorn, Every vearon July
107, Nutional Fish Farmers' Day is
observed to honour the path-breaking
accomplishment of the nduced
breeding technique by Dr. Hira Lal

Chaudhury and D, K. H. Alikunhi,




Interactive mecfing on "Chpen
waler fisheries development in
Adsinm

ICAR-CIFRT Barrackpore and
Directorate of Fisheries (DoF ). Govt,
of Assam jointly orgamized an
interactive meeting on 'Open waler
fisheries development in Assam’ on
21 July 2027 st Meen Bhawan,
Guwahati. It was insugurated by Mr
Hakesh KEumar, [AS, Commissioner
& Secrctary to Govt  of Assam,
Fisheries depariment. He apprecinied
past collaborative activities by both
the organizations and urged them w
continue o work together for open
water fisheries development for
enhancement and conservation of (he
TESCHIEDES,
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A Hindi workshop on *Development
of Science and Technology in India™
was organized by ICAR-CIFEL
Barrackpore durimg 29-30 July 2022,
It was aimed at showcasing the
developments in the field of soisnce
and techmoloey in the countrey in the
lagt 75 wears and to highlight the
latest research and developmiend
schemes and technologies in the
inlond fishenes sector. The Workshop
was attended by Dr. (Mrs.)
Vijayalakshmi Saxena, Gencral
President, Indian Science Congress
Association, Kolkats, Indian Science
Congress  Association; De Ashok
Kuomar Saxens, Former General
President, Indian Science Congress
Associabion, Kolkata; Mr, Privankar
Paliwal, Secretary, Town Official
Language Implementation
Committee, Kolkata (Office-2),
Depariment of Official Language,
Ministry of Home Affairs,
Crovernment of India, Kolkata; Shr
Eamakhya Namyan Singh, Assistan
Director (R.1.), Deépartment of
Bcience & Technology; New Delhi;
Revered Swami Vishwamavanand Ji
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Maharay, Bamakrishea Mission,
Saragachhi, Murshidabad,

Participatory manasgement for
snstninable fisheries and
biodiversily conservation

TCAR-Nitional Bureau of Fish
Cresictic Resources (ICAR-MNBFGR)
joimtly with seven [CAR Fisheries
K escarch Institutes (CIFRL CMERL,
CIFE, CIFT. CIFA, C1BA & DCFR)
has orgamized a Mational Campagn

Immnguration of the Hindi Sangoestin -
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on 'Participatory. Management for
Sustainable Fisheries and
Riodiversity Conservation' on 04
August, 2022, On the occasion a
Kisan Gosthi was orcanized o
Ramghat, Yornosi, U, P, Fourleen
lMshers participated in the
programme, Bangalore Rescarch
Centre organised the campaign at
Kakolu village, Bangalore North on
4 Avgust 2022, Abowt 24 fishermen
and stakeholders of the Kakolu
vilkage had attended the programmis,
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76" Independence Day “Har Ghar
Tiranga”

The institute celebrated 76"
Independence Day on 15 August

2022 with gremt fervour. As part of

Aazaendi Ka Amrir Mahoisav, Har
Ghar Tirgnga campaign was
launched from 13-153 August at
Institute headquariers Bamackpore,
Kolkata and all the regional centres,
The Independence Day celebration
initiated with the march past by the
members of security siall from the
Director’s pesidence to the mun
butiding of the mstiiute. Culural
programme was also organized cnthe
0cCasion,

sSolldarity programme ol old age
homes

The staff of the instinote led by Dr. B,
K. Das, director, visited the old age
home run by the Ramakrishna
Mission st Bamackpore onl4 Augus:
2022, Siall meeracied with them, tied
rakhi digstributed sweets to them. The

Stall st Headguarters al Use caripaign

Mational flag was also handed over to
unfurl in the premises, The mstitute
also distributed bed covers and
entertained them by plaving games,
narrating stories, enlertainment
videos and short movies, fddles, e,
The objective of this activity was (o
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sertsitize the staff about the problems
faced by the elderly, leamn how o
respect them, care for them, and listen
to thewr experiences and their advice.
The some programme was also
organized at an old age home,
Aparpard, Nomh 2 Parganas, Wost
Bengal on I3 August 2022,

Fit [nadiza freedom run 3.0

The imstitule organizod Fir foofio
Freedum Ruwn 3,0 under ihe acgis of
Azl Ko Amew Moshrivay on 14
Aupust and 02 COctober 2Z0ZZ at
Barrackpare. The institute staff
resalved to include physical activity
of at least 30 mimwtes dagly in their
fives, The run was also aimed at
making the general public aware of

Ty AT
—

Fit Indin freedom rum on 14 August Fit Trdin Mrcedom mum om 012 Cletober

thi= noble imitiative. The Run
commenced at .00 am from the
Imstitute Has. at Fishenes Gate,

Mumimmmpur and came back after
reaching Chinamore, Barmmackpore
which is around 3 kmi from the
pstituie headquariers, All the staff
members {including  contraciual)
joined the un The Director bed the
team and encouraged the general
public - make fmess activities a
daily routine intheirlife,

Workshop on fish production
enhancement throngh cage culiore

On 17T Aupust 2022, TCAR-CTFRI
conducted one-day workshop with
the objectives to discuss the potential
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for increasing fish produection in
West Bengal reservoirs through cage
culture and 1o train Dol officials in
WB on different aspects of cage
cubiure. D, B, K. Das, Direcior
emphasised that improvement of fish
production from the state’s reservoirs
and wetlands i possible. through
seienific management and wechnical
mntervention. He promised to provide
BoF with all necessary assisianee,
technmical suppor, and handholding
for the implementation of cage
culture programmes. Detailed
discussion ook place on design,
construction, operation, and culture
protocol of commercially important
species, food, feedingand fish bealth
maEnagement in cages.

Hindi Sapiah

Hindi Saptal’ was orpanized from
14 to 200 Sepiember 2022 at the
ICAR-CIFRI, Barrackpore, It was
impugurated on |4 September 2022
at the institute headgquarers in both
offline and online mode. The chief
st ol the function, Mr Maveen
Kommar Prajapati, Senior Advisor and
Officer-in-Charge, Central
Translation Bureau, Kolkata,
explamned the importance of Hindi in
his specch and discussed the role of
Forcign writers in the promoten of
Hindi. Various competdions were
organized on the occusion, The
winners were given prices in the
concluding ceremony.

Waorld rivers day

World cvers day celebruted o the
fourth Sunday of Seplember every
year to mmcrease public awarensss
about rivers and o cncourage their
conservation. The theme of this year
World Rivers Day waszs “the
impartance of rivers for
biodiversity”™. The Institule
celebrated the Dav on Z5 Seplember
2022 at Karela Bagh ghat, Prayagraj,
Uttar Pradesh & Sonia Vibar, Delhi
on the bank of nver Yamune and
Kodalbasti, Subhasini area on the
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bank of river Torsha in Jaldapara
National Park Complex, West
Bengal.

Mahila Kisan diway

ICAR-CIFREI <elebrated "Mahila
Kisan Dwas' with the prescoce of
Swami Wishwamayanandaji,
Sccrciary, Ramakrishna Mission,
Surgachhi, Murshidabad as a chicl
guest om 15 October 2022, Anound
100 progressive women farmers from
varipus agriculiure and allied seciors
weere invited in this propramme many
of whom shared their experiences. A
scientist-farmer women  mteractive
sessions was organised, The day was
celebrated by ICAR-CIFRI with an
aim to empower and leverage farm
women with fisheries sector to bring
second blue revolution in the country.

Mational dolphin day

Dolphins are the ideal ecological
indicators of a healthy aquatic
ecosysiem, On 15 August 2020, the
“Project Dolphin” was launched by
the Hon'ble Prime. Mimister Shri
Marcndra Modi to include both river
dolphins and marine dolphins in is
conservation program. Hon'hle
Environment Minister Shr
Bhupendra Yadav declared October
Sth as “Mational Dolphin Day”, 1o be
observed annually to raise awareness
for dolphin conservation. The
Institute commemorated MWational
olphin Day' on 05 October 2022 at
Farakka, Nebadwip, Tribeni, amd
Balagarh on the bank of river Ganga
unider Namami Gange Prograom. On
this accasion, more than 2040
persannel mchiding active fishers,
social activities, and students
pathered,

Vigilanee awareness wiek

The Inshifwe observed "Vigillance
Avearengis Wesk” durmng 321 October
o 06 Movember 2022 focusingonthe  wdministation of mtepnty pledge to posters, banners, placards  were
theme arca "Cormupion froe Indiafor  the officials and staff on 31 October  chsplayed af the campus premises. On
a developed mation”. The wecklong by the Director. Many of the staffalso  the next day all the statf formed a
observance was started with ook e-pledge. Large numbers of human chain showing the solidarity

;
— e ICAR-CIFR] AMNUAL REPORT S

221




B - = o
AR A newAHa A=
| e ] R & T o e
g Dvenriation. g Soevarson Fragirmig b
m'"'?""!".""‘" Funnerr at Serdarh e

Ly

" .
R T e . .

“45r Ry o1

uricl umty an fighting the corruption.
The human chain was followed by a
walkathon up to local ferry ghat, a
busy commuting point. The weook-
long celebration was culminated
through a concluding ceremony on 7
Movember im which Shri Alok
Rajoria. [PS, Commissioner of
Paolice, Barrackpore Police
Comimissionerale was  the Chief
Ciuest

I'ribal pride day

[ commemorate the hirth
anniversary of Birsa Munda, one of
the greatest Indizan freedom fighters,
ICAR-CIFRI resiched 1o the remioic
villages of Sundarbans of West
Bengal on 15 MNovember 2022, On
this occasion, Dr. B. K. Das. Director
along with his team comprising
scientists, technical staftf and research
scholars organized o mass awirenass
— ¢tim- inpul distribation programme
under the Scheduled Tribe
Component in the wvillage of
Paloighat, Kakdwip. The [irector
distributed T30 kg fsh ssed, 15
tomnes fish feed and 3 tonnes lime 1o
[50 moumber of tabal families  for
improving their Invvelihood.

World fisheries day

World Fisheries Dav is observed
every vear on 21 Movember te show
solidarity with all fisherfolk, Gsh
farmers, and concerncd stakeholders
of fisheries throvghoul the world. To
commemorate this day and rass
iveareness about sustainabibity in the




e e Meslings and Evenis I:Ingar'-l
= — — . —

- — _—

management of fisherss of inland
waters in the country, ICAR-CIFRI
celebrated World Fishenes Dayon 2|
Movember 2002 a1 its headquarters
(Baorrackpore)., Shn Swami
Shivapumananda, Asstt. Adminis-
trative Head, [RDM F/C and Vice
Charrmian 35KVE, and Chairman
REMVERT {Ramakrsshng Mizzion
Vivekananda Educationsl and
Research Institute} was the Chicf
Guest and Prof. Ashis Kumar
Panmigrahi, Pro-Vice Chancellor,
Universtty of Burdwan was the {uest
ol Homouk

World antimicrobial resistance
awareness week

The tnstitute celchrated the World
Amtimicrobial Awarenecss Week
(WAAW] with a theme "Preventing
pntimicrobial resistance together™ at
different locations of West Bengal
during 1% to 24 Movember 2022. The
gim of the programme was to create
pwareness among the fishermen and
fish farmers o reduce the misuse of
gntibiotics/chemicals 1n the
squmculture and open water lisherics
and to encourage best management
practices for sustainahle fish
production. More than 250 farmers
participated the programime.

Communal harmony campaign
wieek & flng duy

The institute observed Communal
Harmooy Campaign Week from |9-
25 November 2022 and the Flag Day
on 25 MNovember 2022 to spread




message on peace, harmony and
national integration and to foster
and reinforce the spirit of
3 communal  harmony  ameng  the
e RSN staffs of the organization. The
ConaaeEENEE_—— [CAR-CIFR] obscrved this
campaign as periner of MNational
Foundation for Communal
Harmony, MNew Delhi, an
autonommons srganization with the
Ministry of Home affairs, Govt. of
Inedem.

Warld soil day

The mstriute celebrmted "World Sail
Day-2022" with the theme “Sols:
Where the food begins™ on 03
December 2022, Dr. I, C. Tarafdar,
former Mational Fellow, and
Prinvipal Scientist, ITAR-CAZRI
wits Ouest-of-Honour, and Dr, B. K.
Basak. Retd. Professor, BCKV was
Chief Ciuest of the programme. The
programumie wiltnessed mora than 50
farmers, scientists and non-
acientifie st Tof ICAR-CIFRI

Hon'hle Minister of Fisheries,
Geove. of Manipur visited the
CIFRI cage culture site
Dombur reservolr

Hon'ble Shri Heikham Dingo
Singh, Minister of Fisheries, Social
Welfare, Skill, Lahour,
Employment and  Entreprencu-
hip, Government of Manipur
along with Shri Heisnam
Balkrishna Singh. Didrecter,
Department of Fishenes, Govt. of
Manipur visited Dumbur rescrvodr,
Tripura on |4 December 2022 to
see The cape coliure expenments
cotducted m the reservoir. He
appreciated the efforts of ICAR-
CIFRI in developing the fisherics
sector i the Narth-Eastern States,
especially Manipur and constructad
fhe state deportment o adopt the
CIFRI technologes for inland open
water fisheries production
enhancement in the state
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OTHER IMPORTANT EVENTS

Field day-ar 47-Morakolong beel of Azsam on 31.00.22 World wetland dav ot Caman-Bollotjan beel, Kamrup, Aszam

Mational campaign on fish for beabiy asi prospering on 1607 2022 Mecting of animal ethics comumitiee on 18072023
- . 417 T QLT
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non-conventiomal squacliural systems on 27,07 2022

[ (hies b Vipnvalakshmd Saxcenn, Geneml President, Induon Science Conpress Assocition, Eolkntn an 15, 00,2022




AZADI KA AMRIT MAHOTSAY

g
The Government of India has
launched the Azadi Ka Admrit
Mahotsav to celebrate amnd
commemorate 75 yvears of the
country’s illustrioows ||1sl1.1:r3.. culture,
ond aceomplishments. 1t is dedicated
o the Indians who have contributed
significantly to the development of
[ndia, All Departments and
Ministries, including ICAR, are
hosting a seres of programmes and
cvents o commemorate the event,
The official journey of "dzadi ko
Amerid Maboisoy" commenced on 12
March 2021 which starts a 75-weck
countdown to our 75" anniversary of
Independence and will end on 15
August 2023, ICAR-CIFRI has also
conducted o series of events,
mcluding workshops, webinars,
COMpiigns. ewireness, sensitlization.
lectures efg. 1o commemonate Azaal
Kt Admieit Mahotsav in the year 2022,

Platinum jubilee lectures #4 and #5

The Instsiwie organized the fourth
lecture of the series by Prof,
Bhaskaran Manimaran, Former Vice
Chansellor of Tamil MNadu De ]
Javlalithaa Fisheries University,
Magapattinam in a hybrid mede, both
eiline and off-line on (8 March. Asa
Founder Yice-Chancellor, he is an
grchimect of State funded Fisheries
University, first of its kind, m India
imparting professienal education
research and training to enhance fish

Lecture by Prof.

Lecture by Prof.

production and i3 wnlization by
following SAU pattern and :,.]rllﬂhi
He delivered his lecture on
Productivity enhancement in open
water fisheries development
Steategies for improved ccological
and carbon foot prints’, The lecture
was very informative and a vibeamt
intersction session was held afler the
lecture. More than 146 persons
participated in the lectune session.

Om 17 March, on the occasian of 76
Foundation Dav [CAR-CIFRI
organized apother platinum jubilee
lecture by Prof, Sarod Sanyal, former

Vice-Chancellor of Bidhan Chandra
K.rizhi Vmwm-ulgr.mn_', 1, West ch: al

— i
1
—

Saroj Samyal

{(BCEVY} on "Armsenic contaminarion
of ground water, Build-up in soil-
crop=human continuum system and
mitigation', Around 87 participanis,
including scientisis, technical
officials and students were enriched
by his lecture,

Mational webinar on Natural Fish
Farming *Annadara fevo Bhava™

ICAR-CIFRI organized a WNational
Webinar on Watural Fish Farming aza
part of the compaign “Aencdata
Deve Bheva” under the Azl Ko
Amrir Mechotsory on 23 April 2022 in
hybrid mode. To celebrate and to
pcknowledge the contribution of the
farmers in securing the outntional
needs of the nation, the Crovt. of India
called for this nation-wide campaign.
On this occaston, [CAR-CIFRI
organized the webinar o recognize
the role of the fish famers and the
importance of natural fish farming
practices in the makmg of a
sustainable society in terms of food
securtty and nutritional  security
while keeping the environmental
infegrities undishurbed

Dr. B, K. Dasg, Director, ICAR-CIFRI
delivered a highly informative
lecture on Natural fish farming’. He
glso highlighted on the significance
of community participation in
adupting natural Garmimg
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A total of 228 FiHTlii:]rnll'm-: |I1|."||.H|:|I|E,
69 soientists, 32 students, 21 farmers,
17 technical officers participated in
offtine mode while B% fanners,
stisdents, Deans of the Collepe of
Fisheries participated through onlins
mode. It is expected that this
programme will have a positive
impact on the attendees and therefore
encourage the adaplaon of natural
fish farming practices at an
individual as well as a community
level.

Activities under "Kisan Bhagidari,
Prathmikia Hamari'® Azadi Ka
Amril Mahotsay

ICAR-CIFRT orgamcecd a Quiz
competition for 129 number of
stiedents and 21 npmber of firmers at
the institute Head CQuarters, on
oramental fisheries and nutntional
impontanee of fish on 23 April 2022
ds @ part of 'Kisan Bhagidari,
Frathmikta Haman cempaign under
"dzaddi Ka Amrli Molsdsan” from 25 to
30 Apnl 2022,

The Mimstry of Agnculiure and
Farmers Wellare adwiscd For
prganizing  variowns. farmer-centme
campaigns, workshops, programmes,
semingrs, webinors, e, 10 treal
b R E.r.r At Afohoteail” 48 &
people's paricipation fesiiv al.,

. B, K Das, Darector, CIFRI
presided over the programme. In his

Lecture by D B. K. Das

ICAR- CIFRI ANNLIAL REPORT 2022 —

address he expressed his view upon
the importance of organiemg the
'Kizan Bhagidari, PrathmiktaHamart'
campaign to fulfill the Hon'ble Prime
Mimister's vision of "Bharat 2.0 for o
self=reliant India. The quiz campaign
ended with prize distribution
Programine.

Ciarib Kalvan Sammelan

As part of the Azodi ko Amvit
Meaheatsay, which celebrates the 75"
vear of Indian Independence,
Hon'ble Prime Minister Shri
Marendra Modi interacted with
heneficianes of sixieen schemes and

progammes launched by
Government of India in last 8 years at
o national level event “Gorilr Kalvan
Scemmiedan” held at Shimla throagh
vidko conferencing on 31 May 2022,
The state level event wis organized
by ICAR-Central Inland Fishenes
Roscach Instiule, Barmckpore in
collaboraion with Bastern Rmlway,
Eaolkata at Railway Indoor stadium,
Eastern  Railway spovls  complex,
Behala, Kolkata.

Shri Axhwini Vaishnay, Honcurahls
Minister of Failway, Communication
and Electromics & IT was the chief
gucst, Shri Suvendu Adhikari,
Homourable Leader of Opposition,
West Bengal Legislative Assembly
was guest of howour. Az part of the
cvent, Honourable Minisicr and other
Dignitarics interacied with the
beneficiaries of differcnt schemes.
Afier the interaction scssion, Main
programme event at Shimla
Himachal Prodesh was brogdcasied
hve @t the venwe, More than 25(H)
participants  maluding 3 MLAs,
public representative, 2004 Farmers,
beneficinries of varoms schemes,
Officers & stafl” members of [CAR
imstitutes  located in Kolkata and
adjoining districts, (Mficers and staff
members ol Eastem, Soath Eastern
and Metro Railway Zones, Officers
of Department of Post were present
an this necasion.

Shri Ashwini Vashney, Honourable Blinister of Railway, Commumiciuiion and
Flactrapics & 1T nt Garib Ealyam Sammelon
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Mational campaign on "Emerging
Aguaculture Systems and
practices’

The TCAR-CIFRI conducted n
Matipnal Campatgn on 'Emerging
Aguaculture Systems and practces’
with the sub theme of intensive and
industrial aguaculiure systems to
promote innovation and
entreprencurship initistives in
aquaculture sector at Moyna, Purba
Mrdinipur. Approximately 3500
farmers including 50 women,
sitended the progprmmme. A Farmer-
scienfist inferachive session was
orgamuzed i1 which the expens
dizeisssed the prospects and problems
of mband Mshery scctors and
mitigation challenges,

A Fadio talk in the community rudio
was delivered by Dr. B, K. Das and it
was regched o around 50,0040
audiences,

Thie camipaign was also celebrated by
the Guwahati Remonal Centre at
Charen beel, Baksa districe, Assam.
The prosramme was atlended by
more than 60 twibal fishers/Tarmers
(inc luding 13 wormen) of the localiny
ander the Dhulabari Charanpar
Janajati Unnayan Samity, Deulkuchi,
An awarengss programme on
‘Emerging aguacullure sysiems and
practices’ held at Chullivar Fish Seed
Farm, Palakkad, Kerala on

thisoccasion, Around 6 peoplc

including fishermen belonging to the
Chulliyar and Mceenkara Fisheries
Co-operative Socictios. fish farmers
of the locolity and officials of the
Kernla State Fishenes Depariment

participated im the progrmme,

National campaign on “Fish for
health and prosperity™

ICAR-Central Institute of Fisheries
Technology (ICAR-CIFT) led the
national campaign under the theme,
'Fish for health and prosperity’ on 16
July 2022, along with ocher ICAR
fisheries research institutes. MPEDA
chairman Shn K. M. Raghavan, [RS

inaugurated the campaign, Dr,

.‘.-.-:1-:"—'—.'1

Shivakumar Magada, Dean of the
College of Fisheries in Mangalore,
highlighicd the cfforts wnder the
Pradhan Mantrt Matsya Sampoda
Yogamn { PMMSY], which might lead
o India producing 20 mallion fons of
fish by 2025, Duning the campaign
Dr. Chudag ¥V Mohon, Prmcipal
Scientist, World Fish, Malaysin,
advizsed the effective incorporation of
aqquatic items in daily meals through
vanous initiatives, More than 193
ICAR-CIFRI staff, including
scientisiz, technicnl officers  and
students participated in the campaign
through online modse.

National Campaign on Non-
conventional aquaculiure svstems

T commemarate 75 years of Indion
Independence TCAR-Central
Marine Fisheries Research Institute
jointly with seven ICAR fisheries
research  instimses (CIFE, CIFRI,
CIFT, CIFA., CIBA, WBFGR &
DCFR) organized this National
Campaign on “Non-conventional
aquaculture  systems” on 27 July

2022

O this oceasion, TCAR-CIFRI
organized a webinar at CIFRIHO on
Smmr Agqua farming n a0 hyhod
maode. Dr. B. K. Das, [Hrector, [CAR-
CIFR| delivered a lecture on 'Smart
Agua farming'. Aboul 63 scientisis
from HO and Centres parmicipated in

-
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the programme. Other than that,
about 23 technical officers, and ¥
students from ICAR-CIFRI and
eulzide CIFED participated in the
Programme. AN exposure visil was
conducted to Mithon reservoir,
Jharkhand for grving an orientation to
the framers of Manipur (17 trainces)
regarding non-conventional way of
aquaculture system { Cage culture)

Un this oecasion, a demonstration
programme wis conducted by RRC-
Bangalore on the ofilization of
bicfloe system for fsh sesd rearing.
She 1, K. Solanky T.0. delivered
lecture among the salf of ICAR-
CIFRI Vadodara ,

Nationual Campalgn on
Participatory Management For
Sustainable Fisheries and
Biodiversity Conservation'

To commemorate 75" Anniversary of
Indian independence — “Hzadi Ko
dmrir  Mahkotsav™, 1CAR-National
Burcau of Fish Genctic Resources
(ICAR-MNBFUR) jomtly with seven
[CAR Fisheries Rescarch Instituies
(CIFRL CMFRI, CIFE, CIFT, CIFA,
CIBAE& DCFR) organized a National
Campaign on "Participatory
Management for Sustainable
Fisherics and Biodiversity
Conservation’ on (4 August 2022,
Abput 62 staff from CIFRIL HO

__ICAR-CIFRI ANNLIAL REPORT 2022 e
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including 29 scientists joined the
programme. A wdal of 12 56T frem
ERC Guwahatl, B staff from REC
Banpalore, 5 staff from RRC
Prayagraj, 4 staff from RRC
Vadodara also jeined the wehinar.,

O ihe occasion A Kisan Gosthi was
orizanized al Ruamphear, Varnasi, U P
on 04 August 2022, Fourteen fishers
participated in the programme.

ICAR-Central Inland Fisheries
Reszarch Institote, Bangalore
Rescarch Centre, successfully
organized the MNational Campaign at
Kakoly village, Bangalore North on
04 August 2022, About 24 fishermen

and stakeholders of the Kakolu
vilkape had apended the programime,

Institute Tabbean on Azedd Ko Amrit
Malorsay

A Tablesu displaying activities and
achievemeits of ICAR-CIFR] was
prepaned and displayed o diflerent
paris of the Barrackpore city dunng
14-1%6 August 2023 w enhance
people's awarcness on the Instituie
gctivities and 10 commemaonie Ao
fcr A it Merfhop g of the ftiod,

KisanSamman Sammelan

Kisan Samman Nidhi (PM-KISAN)
through Direct Benelit Transfer. The
Hono'ble Frime Minister, Shri
Naremdra Modi  maugurated PM
Fasan Samman Sammelan 2022 at
ICAR - Indian Agricufturel Rescarch
Institute, Mew Delhi on 17 October
2022, He also imaugurated o600
Pradbhan Maniri Kisan Samruddhi
Kendras (PMKESK) under the
Minizstry of Chemicals & Fertilisers.
Furthermorz, the Prime Minister also
laumched Pradhian MMantri Bhariya
Jan Urvarak Parivojana - One Nation
One Fertiliser. During the event, the
Prime Mimister also relessed the [ 2th
instalment amount of K 16
croves  under the Pradhan Manin
Prime Minister also inaueurated the
Agri Startup Conclave and
Exhibtion. 250 Fish Farmers, form
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women of Morth and South 24 Prime Mimister address at the organized af Indian Agriculture
Parcanas disinicls of Wesl Bengal  Instifute dunng PM Kisan Samman  Besearch Instiiuie, Pusa New Delhi
witnessed live web cast of Hon'ble Sammelan and Agn startup conclave  on 17-18 October 2022
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Mera Gaon Mera Guursy (MGMG) s
flagship programme of Indian
Couneil of Agricultural Rescarch,

with the objective o propagate

serentilie know=lwsw From lnbomiory
o the end users.

Ten mult-disciplinary teams was
formulated incorporating five
scientists in each team and ten
clusters of villages (comprising 5
villages each and 50 villages in total)
covermg five district of West Bengal

AR

were sclected 1o implement MGMG
activities. This year ICAR-CIFRI has
covered where 28 villages, more than
one thousand farm families were
covered; among them 76% belong to
SC/AT and majority nre landless and
small farmers,

The instiluie has also provided
technical literatures to the farmers of
the MOGMG adopted wvillages.
Advisories were extended on impact

of ¢limate change in inland walers;
pen culure technology; biodiversity
conservation; small indigenous fish
culture and conservation, ctc. The
farmers were also sensitized on
various agpects of management such
as fish disease control, soil fertality
management, hilsa  conservabion,
climate-change and adaptation, eco-
system-based ntegrated wetland
munegement cle.

!
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Success story under MGV

Ashadullapur village of Srmketan
block, Birbhum was adopled as
ML village by the Inststute. Un-
farm demonstration was condueted in
the willage to motvate the village
population (o adept fish culiure
practices as an alternative way [oeam

their livelihoods. Ulnder the Institute
support and guidelines, airibal
women-SHG, named Chandusakab
SHG, of this village has adepied
scientific fish culture practices in o
conununity pond (1 Digha) and
harvested 3 1% more fish than the last
vear, Each ol the SHG members
received aroutid Hs. 9104 as fet

retum from fish culturs none season,
Moreover, the quantity of fish
eonsumption by the SHG members
and thetr families has also increased
significantly providing quality
protein, Mow the SHG is planning 1o
inprove their fishing enterprize with
support and guidance from 1CAR-
CIFKL
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SWACHH BHARAT ABHIYAN
L
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Houtine Swachhia program i the Institute HOs Awcareness programmme of ferry ghat, Barackpore regarding
during the menth of Aprl 2022 clesmliness, conserving groenery and curbmyg plostc
peilhtacn om Wearld Envairomment Dy 20022

T e
—
-

Leaflet distribation for awareness pgams! single use plastics Routine Swochhta proprom af Crawohab centre
at Barrnckpore Ferry Cihnt

Glhimpses of special Campaign 2.0 during 02 Ociober 2022 1w 31 Oetober 2022 and Swachhata Pakhwada during
[5-31 December 2022
e : _-_1*|__‘ Tt SRR
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L

Pavang hosmes ta the Father of Mation by the Darector Awateness al CIFRL campus 10 Oetober 2022
am 02 Oetober 2022
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Swachiva pledpe at Kolkat Ressarch Stition Swinchhits campaign ai [TOLUSEFED Complex, Girashati

1 :|h.'|r.'|'nrg.' |,'I|,'.||'i1'.|_l ul Harrackpore Awrareness at Sundarbans

Pledge ot Barmukpore on 16 Devember 2022 Avareness ot Dinmond Harbowr, West Bengal
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.f: Swachh Briarsd Abhiyan

Swyaclihita campaign l Mogithel reservoir, Mandpur swinghhta cianpaign by Prayagr| cenkre
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LIBRARY AND INFORMATICS

. J
—
—

—

Library and Informatics section iz
the main repository  where  the
publications from ICAR-CIFRI,
2.4, annual peports, newsletters,
bulletins, lcoflets cte. and relevant
publications reccived Trom other
agencies/instiiutes gre kepl. The
prescent tofal holding of books in the
library is 12,737 95 new books
including Hindi publications were
purchased darimg 2022, Besides,
library subseribed 15 Indian joumals
aimd recesved 16 leaflets and 00

ICAR-CIFRI publications covering
a wide arca of subjectmaticr. Library
has alse dispaiched many of these
publications to SMDs, important

government offices, other institutes
and  omwversities of the country,
hesides the libranes of insimiie’s
own régional ¢entrés, Libracy
section also has modemn gadects like
berok scanne and an Android Smar
IV with Wi-0 intetmel conpection.
Maostof the journal subscriptinns are
continued for the current vear also,
Physical verification of books and
oiher dociments in the library was
completed for the periods 20109-20,
2020-21 and 2021-22 by the
designated committes,

The Library and Informatic section
is divided inte four segments for

case in management or archiving
books, journals, 1CAR-CIFRI
publications and Hindi hooks The
digitalized catalogue of the library 15
managed by KOHA Open-Source
Library Management software and is
aceessible through ICAR-CIFRE]
website as well as through
AGRICAT, a Umion catalogue
avallabie to all MNARS mstitutes.
Being an active member of CelA
Consortium, [CAR-CIFR] has sem
M documents to different KNARS
institutes through Document
Delivery Request (DDR).

s
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Pateni

Three patents have been filed by
the Institute in the vear 202L The
details are as under :

The patent application entitled
“Fish anaesthetic/sedative
formulations of plant essential pils
and methoed of preparation
thereof™ has been Oled 1o the
Indin Patent Office, Kolkatn on
02 March 2022 in the nome of the
Indian Council of Agriculiural
Research, Patent application No, is
202231011331,

The patent apphcation entitled "A
Remoie Controlled Drone Based
Water Sampling System" has been
filed to the Indian Pabent Offee,
Kolkata on |7 December 2022 in
the name of the Indian Council of
Agricultural Research. Patent
application Mo, is 202231073303,

The patent application  entitled
“Sensor Device o detect fox
metalloids o water and theseol™
has been filed to the Indian Patent
Office, Kolkata on 249 December
2022 in the name of the Indian
Council of Agriculiural Fesearch,
Patent application No. is
20223 10T6REE.

Design Registration

s~

The design application  entitled
“Fibreglass Remforced Palymer
Coracle” has been filed on 04
March 2022 in the name of the
Indian Council of Agricultural
RBesearch., Designapplication Mo.
15 350R08.-001.

The design application entitled
“Fibreglass Beinforeed Polymer
Ornomental Bréeding and Rearing
Tank™ hos been filed on 04 March
2022 in the name of the Indian
Council of Agricultural Research.
Design apphcation Mo, is 3398049.
001

Trademark

» The irademark application entitled
“CIFRI HDFE Circular Cage™™
has been filed on 30 Movember
2022 under ¢lass 22 in the name of
the Indian Council of Agricultural
Research, Trademark application
No. 5T03691.

Commercialization and Licensing
of Technologics

In the year 2022, three technologies
have been commercialized and
licensed on non-exclusive basis by
the institute for five vear duration.

« CIFRI Circular Cage: The
Circular HDPE cages are
structurally sturdier and therefore
can withsiand a higher degree of
wave action and storms. CIFRI
circular cage structure with 16
meter diameter and 5 meter depth
has S0 cubic meter water area for
cage culture. Trademark
application “CIFRI Circular
Cage™ filed with application no.
5703691 dated 30 November
2022, under class 22 in the name of
Indin Council of Agricultural
Research. The product is
commercialized through
Aprimnovate Indim Lid. and
licensed to Mis, Das and Kumars,
Varanasi, Uttar Pradesh on 27
September 2022,

« FRP Caoracle with seating
arrangement: The facility (FRP
coracle) created with sitting
arrungements will provide easy
and fazt (ransport than a wooden
boat i well as the live fish can also
b transported without much more
additional investment. FRP
coracle with seating arrangement
design application Mo, 359898
(1 dated 04 March 2022, The
product is heensed to Mis. M. R
Aquatech, Bhubaneswar, [disha
on {8 March 2022,

« FRP Ornamental Tank: A single
breeding and rearing tank unit is a

bagic reguirement for cural
ornamental fish Tarmers. To
overcome the difficulties m a
single tank breeding and rearing
process, o specially designed fank
will help in providing two separate
spaces for breeding and rearing
and also helps in overcoming the
excessive cxpenses in the
breeding. The product is licensed
to Mfs. M, K. Aquatech,
Bhubaneswar, COdisha on 03
March 2022,

Technology Ready for
Commercialization

Four technologies of ICAR-CIFRI as
mentioned below have already been
approved for commercinlization
through Agrinnovate India Lid.,
commercial arm of Indian couneil of
A gricultural Research.

« BSF Moating fish feed: Black
soldier My (BSF), Hermetia
iffwcens meorpomated feed s a
cost-effective feed formulation
suitable for successful rearmg and
production of Pangas, GIFT
Tilapia and Amur camps in cages.
This feed has good acceptability
and palatability, This feed will be
made available with 24, 26 and
28% crude profein. An average
FCR of 1.4 is obtained in cpges at
the temperature range of 18-
32°C.The technology was
developed by ICAR-CIFRI and
ICAR-NBAIE. The product is
ready for licensing through
Agrinnovate India Pvi Lud., Mew
Delhi.

= CIFRI Fish Tamavhari: CIFRI
Fish Tanavhariz a unigue sedative
and anestheticplam essential oil
formulation used for fish handling
and transporiation under
laboratory and field conditions,
Thas solution does not possess any
side effects on fish health and has
quick recovery to normal
conditions. The formulation is
repared from plants, particularly
edible plant-based materials soitis
environmentally safe and very
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much cost-effective, The product
5 ready for licensing through
Agrinnovate India Pvi. Lid., New
[elhi.

# Tissue Embedding Machine:
The machine 5 uwser-friendly
equipment for histolegical
laboratories with extremely low
cost i comparison o automatic
tissue embedding machines, Much
gkill is nof required to operate,
unlike an automatic lissue
embedding machine, The machine
can handle more than 300 samples
ol o time due to the hirge volume
(81) of the paraffin reservoir. The
prodect is ready for licensing
through Aprinnovate India Pyl
Ltd., Mew Delhi.

¢ CIFRI Portable Assembly for
Submersible Echo Sounder: The
portable assembly of an
echosounder will make it easy to
attach and unlateh the
cchosounder with pre-determined
lodgmg positions. The progress
made by this assembly will serve
to use this application effectively
and be more wser-friendly. Using
this assembly pre-set lodging
positions of the lodging

mechanism can be engaged. The
product s ready for lcensing
through Agrinnovate India Pwvt,
L., New Delhi.

Memorandum of Understanding
(MollpSigned

o A Moll was signed between

ICAR-CIFRL Ha?ratkpn‘m: and
NTPC on 16 July 2022 for
imparting state of knowledge on
fish breeding 1o the local
fishermen for livelihood
improvement and enhancing the
native fish population through
ranching programme im river
Ganga

Mol? was signed between ICAR-
CIFRI, Barrackpore and Amndhra
Pradesh Fisheries Department on
21 Movember 2022 for
development of sustainable
fisheries model including
Eeservoir-wise management plan
and Desipgn amework Tor Cost
Effective Laboratories at RBE
level nnd wvisionm building for
Fisheries University.

s Moll was signed between [CAR-

CIFRI, Barrackpore and M. R.
Agquatech, Bhubaneswar on 0¥
March 2022 a1 Barrackpore for
non-exclusive License agreement
of "FREPCORACLE" Technology.

Mol) was signed between ICAR-
CIFRI, Barrackpore and M. R.
Aquatech, Bhubancswar on (8
March 2022 ai Barrackpore for
non-exclusive License agreement
of "FRP DRRNAMENTAL
BREEEDING & REARING
TAME" Technology.

Mol) was signed between Das &
Kumars, Varanasi, Agrinnovate
India Ltd. (Agin) and ICAR-
CIFRI, Barrackpore on 27
September 2022 at Barrackpore
for nom-exclusive License
agreement of "CIFRI CIRCULAR
CAGE" Technology,

Mol) was signed between ICAR-
CIFRI, Barrackpore and
Hemmagar Sundarban Dream on
26 July 2022 for capacity building
of Hemnagar Sundarban Dream
frainers and progressive farmers
on fszheries-related activities
through providing training.
EX[RISLIEE,
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PUBLICATIONS

Research and Review Paper

Adam A, Kumar 3, Tha TN, Das SCS,
Thakur VR, Gupta M and Das BK
(2022). Spawning scason,
fecundity, and size at first maturity
of a freshwater muller, Minimugil
cascasta (Hiamillon 1822 from &
sub-tropical Fiver Ganga, India
National Academy of Science
Letters43: 219-221.

Adam A, Kumar 1, Sarkar UK, Tha
DM, Daz SCS8, Sovastava SK,
Kumar ¥V and Das BK (2021}
Assessing the influence of
environmental factors on fish
assemblage and spatial diversity in
an unexplored sub-tropical
reseryoirof the Ganga River basin.
Aguatic Ecosystem  Health &
Manggenment 244} 46-533.

Ahrwal 5K, Sarma K., Jaiswar AR,
Chakrabory 5K, Kumar T, Singh
J, Gopol P and Behers PR (2022}
Are, gprowth and mortality
parameters of Indian oilsardine
Sardinella longlceps
Valenciennes, 1847 from Mumbas
waters, of Maharashira, India.
Fndvan Jowrmal of Fisheries &80(1):
22-26.

Basu 8, Gogoi P, Bhattacharyya S,

as SK and Das BE (2022}
Vamability i the zooplankton
pssemblages in relation 1o
environmental vanables in the
ticlal crecks of Sundarbams
estuarine system, India.
Environmental Science wnd
Paflusion Revearch 20( 3045081 -
46002,

Behera BK, Baisvar VS, Rout AK,
Paria P, Panda FK, Meena DK,
Das P, Das BE and Jena JK (2022).
Cenetic diversity study of three
Indion Major Carps from  four
nyerime ecoosystems.  Aguaiic
Ecosvstern Health &Management
22} 15-24.

Behera BE. Parha J, Debury B, Bout
AE, Khater A, Devi AL and
Mandal SC {202Z), Molecular
characterization and structural
dyvnamics of Aquaporinl  from
walking catfish in hipid bilavers.

g

Internagtional Jowrnal of Bhakta D, Das BK, Kamble SP. Das

Biological Macromoleciles 19
-7,

Beheea BE., Pavia P, Das A and Das

BE (2022), Molecular
identification and pathogenicity
study  of vimulent Citrobacrer
Jrewndli associated with mortality
of farmed Loheorshine (Hamilion
1822}, in India. Aguccaltere 547;
7374357,

Bera AK, Dus BE, Mohanty [

Chukesborty M, Dey 5, Malick
RC, Manna REK., Majhi P,
Liasithoamiluams, Tasso T, Swain
HE, Sahoo AK, Chowdhury H, and
Sarkar UK (2021). Multiple
eticlogical factors led septicemic
disease with mass mortality of
fishes in a freshwater reservoir of
Dlizha, India, Aguaculture 548:
TATHH,

Bera T, Kumar v, Sarkar D). Dev

M35, Bebera BE and Das BRK
(2022], Pollution assessment and
mapping  of potentially  toxic
elements (PTE) distribution m
urban wastewater fed natural
wetland, Kolkata, India,
Envirenmental Sclence and
Polltiionr Research 2% 6780]-
GTEI0

Hera T, Kumar SV, Devi M5, Kumar

Y, Behera BK and Das BK (2022},
Effect of heavy metals in fish
reproduction: A review. Jowenal of
Emvdronmental Biologme 43: 83 -
G2,

Bhakta I, Das SK, Das BK, Nagesh

THand Behera BR (2022}, Fishery
and population dynamics of
Chelithoddespama (Hamilton,
1822) from Hooghly-Matlah
Estuary of West Bengal, India.
Agquatic Ecosystem Health and
Mernirgenrent 2321 36-43,

Bhakta [, Meetei WA, Kamble SF,

Chanu TN, Suresh VR and Das BK
(2022). Length-weight
relationships of seven small
indigenous fish species from the
Tapti River in peninsular India.
Lakes and Reservoirs27(3):

124110,

SK, Samanta S and Mitra 5 (2022),
Mew record of two isopods
Alitropus trpus and
Tachaeaspoangillicola from
rivering freshwater fishés in the
river Tapti. Soweral of Parasinc
Ihreases 46 1423,

Bhakta D, Das BK, Kamble 5P
Solanki JE, Sah RE, Kumar L,
Sahoo AK, Pandit A and Samanta
S (2022), Morphological and
meristic fepiures of vulnerable
Tennalose folf  (Valenciennes,
1847} from Nammada estuary,
Cujarat, India, fdian Jownal of
Gea Marine Sciemces 51(3): 275-
279,

Bhakta D, [Das HEK, Kamble 5P
Solanki 5, Map [, Saboo AK and
Samanta 5 (2022}, Systomus
spilurus (Gu'nther, 18638}
Cyprinidas, A npew distribution
record from Marmada rivenine
biodiversity, Gujarat, India.
Narvonal Academy aof Science
Letters, Indie, Secfion B
Biodogical Sclences 32195197,

Bhakta D, Muanna RE, Ray A, Nair
SM, Kumari K, Samanta 5 and
Das BK (2022). A new record of a
spot-fin porcupine fish,
DNodarfystric Linnacus, 1785 o
the Hooghlyv-Matlah estuary of
Wesl Bengal, India. Thalossas 38,
T73-T78.

Bhakta D, Meetet WA, Kamble 5P,
Vaishak G, Solanki JK, Chanu TN,
Koushlesh 5K, Gogoi F, Das 5K,
Samanta 5 and Das BE (2022},
Extension of distributional range
with & new record of Gvrroan
narselaries Hora, 1921, from River
Tapdi: drainage system of the west
coast of India. Notonal 4cadeny
of Seience Letters, India, Section B
Bilogival Seiences 45: 139143,

Bhattacharjya BK, Saud BJ, Borsh

5. Saikia PK and Das BE{2021).
Status of biodiversity and himno-
chemiziry of DeeporBeel, a
Ramsar site of international
importance; Conservation needs
and the way forward. Aquaic
Ecaspstem Health & Manogemeni
24:64-74,
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Bhattacharyya S, Roy A, Som §,
Saha A, Das BK and Das AK
(2022). ldentifying training needs
in indand fisherics management for
the fishers in the state of Bihar,
castern India. Indian Josrnal of
Fisheries 601 154-161.

Bisai K, Behera BE, Navak SK and
Pati MK (2022}, Effect of di4{2-
Ethylhexyly phthalate on certain
haematological and histological
parameters of common carp
(Chvprines  carpiéo),  Toxicology
Iterniational 2R QY 217-237.,

Bisai K, Pati MK and Behera BE
(2022}, Hazards of phthalate
exposure on fish reproduction—a
review. South Asian Jowrnal of
Experimental Biology 12(2): 184-
191,

Borah 5, Vaisakh G, Jaiswar AK,
Bhuattucharjva BK. Sahoo
AK . Dezshmukhe G, Behera
BE. Meena DK, Das P and Das BE
{2022). On the population
characteristics of anadromous
Tentados fliska (Hamilion, 1E22)
occurring from River
Brahmaputra, India, Agumiic
Ecosvarem Fealth & Monagentent
25(2) 44-52,

Borah 8, Vaisakh 0, Jaiswar AK,
Bhattacharya BK, Deshmukhe G,
Sahoo AK, Gogol P, Meena DK,
Mohanty D and Das BE (2022).

Food spectrum dyngmics of

anadromous Hilsa,
Tenpafosailishe (Hamilton, [822)
inhabiting River Brahmaputra,
Iniha curtmlng apprehension of
feod selectivity: An insight into s
domestication, frafan Jograal of
Marine Sciences 51 67-T7,

Boral 8, Sarkar UK, Das PYadav
AK, Puthivoitil M, Pame D,
Bhattacharyya BE and Das BE
(2022), Managing floodplain
wetlands  through  culture-based
fisheries (CBF)} for hwvelihood
gecurity and sustainable
development: a study from a

hiodiversity hotspot region of
India. Arabiar JSowrral of

Greasciences 15: 1245,

Borah 5, Vaisakh G, Jaiswar AK,
Bhattacharjya BK, Deshmukhe G,

4
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Chakraborty H,

C, :
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Sahoo AK, Gogoi, P, Meena DK,
Mohanty D and Das BK {2032),
Food spectrum dynomics of
anadromous Hilsa, Tenualosa
dishe (Hamlion, 1822} inhabiting
River Brahmapulra, India
curtailing  apprebension of food
gelectivily: An insighl into 11
domestication. fndian Sowrnal of
Crev-Marine Sciemces 5101)% 67
T

Borah 5 Vaizakh G, Jmswar AK,

Bhattacharjva BK. 5Sshoo AK.
Deshmukhe G and Das BE (2022,
Cn the population charactenstics
of anadromous  Teswalosailisha
(Hamilton, 1822) occarming from
River Brahmaputea, India, Aguetic
Ecasvstem Health & Managemcnt
25{2): 44-52,

Kayal T,
Lianmthuamiuaia L, Sarkar UK.
Das AK, Chakeaboriy 5, Sakwoo
BE, Maondal K, Mandal 5 and Dras
BK (2022), Use of geopraphical
information systems (GIS) in
assexsing ccological profile, fish
community structure and
prnl:lul:u'nn of a large reservoir of
Himachal Pradesh. Environmenial
Monitoring and Assessment
[ 34643,

Chakraborty H, Manna RK, Mandal

5. Sahoo AK. Sarkar UK and Das
BE (2022). Assessing growth
performance and survival of wald
shad Tenualosa ilisha fry in two
carthen ponds with different
feeding remme: A new insighl for
conservation. Jewrnal of

Aguaculiure and Marine Biology
LI Ipa-15

Chakraborty L Mondal 8, Nag SK

and Dus BE (2022, Assessment of
toxic heavy metals indrains sludge
and sediments in the lower mozt
stretches of nver Ganga, Jownol

o Rexearch in Envirowmentad and
Edrrth Scfences Bla):8-12.

Chakraborty L. Mondal SNag SK

andd Das BE (2022). Assessment of
physicochemical quality and
heavy mefals stafus in some
selected drains discharge into the
lower streich of the Hooghly
River. [nfernational Jowrnal of
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Crrrent Research 140110 22804
2IR0E.

Chakraboriy N, Das BE, Bera AK,

Borzh 5, Mohanty D, Yaday AK,
Kumar J, Koushlesh SK, Chanu
TN, Panda 5P and Vallangi
Ri2022). Co-prevalence of
virulence and pathogenic potential
in multiple antibiotic  resistant
Aevomonas spp. from  discased
fishes with in silico insizght on the
virulent protein network, Life 12
| %749,

Chanu TH, Mag 5K, Koushlesh SK.

Devi M5 and Das BK (2022}
Greenhouse gas emission from
inland open water bodies and their
estimation process— An emerging
wssue in the éra of climate change.
Agricudtural Scfences 13(2): 290
3k,

Chrispin L, Ananthan PS5,

Ramasubramaniam Y, Sugunan
VYV, Panikkar P and Landge
AT(Z022), Rapid reservoir
fisheries appraisal (r-RAPFISH):
Indicator based fmamewark for
sustpinable fish producton in
Indian reservoirs. JSewrnal of
Cleaner Production 379(1 )
[ 34435,

Daniel Ty, Satriani 5, Zudi SL and

Ekka A (2022). To What Extent
Does Indigenous Local
Knowledge Support the
Social-Ecological System? A
Case Study of the Ammatoa
Comimunity, Indonesia. Resoueces
FRET2Y, 106,

Das BE, Mandy 5K, Gogoi P Sahoo

AK. MNaskar M and Kunui A
(2022). Unravelling the
phytoplanktion alivtudinal
dvaoamics in relation to
environmentil wvariables in a
Himalayan River, Teesta, India.
Aquatic Sciences B4 3 ): 38

Daz BE, Koy A, Som, 5, Chandra (i,

Kumari, 5, Sarkar UK,
Bhattachanya BK, Das AK &and
Fandit A (2022). Impact of
COVID-19 lockdown on - small-
scale fishers (85F) cngaged in
floodpluin wetland fisheries:
evidences from three states m
Indin. Ernvirommeniol Science and
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Das BE, Bhakta D, Lohith K. Nair
M, Koushlesh 5K, Sajina AM,
Roshith ©M and Samania 8
(2021). Ichthyofaunal diversity of
the major Indian rivers: A review.
Jownal of the feland Fisheries
Society of fndia 53 (1 &2): 22-35,

Das BK, Sahoo AK and Meena DK
(20221, Expansion of mew host
range of isopod Tachaes
spongillicola infestation 1o fsh
specics could pose & nsk 1o
aquaculture food industry in
southeast Asian countrics.
Atgurculnre Asia 2601):9-10.

Das BK, Bhakts I3, Meetor ‘WA,
Solankn FK, Sahoo AK, Kumar L
und Samanta 5 (2022). First report
of near threatened Arabian
Carpetshark, Chiloscy!linm
araticum Gubenov, 1980, from
Marmade Estuary, India. Natfonal
Academy of Science Lettersd5:
155159,

Das P, Bhattachagjva BK. and Das
BEK (2022}, Strategies for
sustainable utilization of
openwater fsheries resources of
Meghalaya: A wav forward.
Revearch Biotfca 3 124-131.

Das 8CS, Tha DN, Kumar W, AlemA,
Srivestava K. Sahoo A K and Das
BE(2022), Fish diversity,
community structure, and
environmental variables of River
Tamas, & tributary of Biver Ganga,
Inddia. Agwaric Ecosvetem Health
& Managenent 24 2): 62-69.

Drag SCS, Tha DN, Alam A, Borah 5,
Kumar ¥, Sovastava K, Thakur
VR, Sahoo AK and Daz BK
(2022}, Assessing assemblage
pattern, heéalth status and
environmental drivers of
macrobenthic invertebrate
community structure for
sustamable management i a
tropical mbutary of River Ganga,
India., Swsrainabhle Water
Resaurces Management 3{5): 128,

Das 5K, Mondal B, Sarkar UK, Das
BE and Borah 5 (2022).
Understanding and approaches

towards circular bie-cconomy of
wastewater reuse m fishenes and
muaculture in India: An overview.
Reviews in Ageaculture: 1=12,
DO 101111 rag. | 2758,

Dras 5k Monna BR. Gogoi P Rosith
CM, Sajina AM and Das BE
(20221 Quanbification of liter
fall and estimation of nutrient
release through in-situ
decomposition of leaf bitter from
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= VT
ICAR-EIFRI AMNUAL REPOAT 25

281



— Pulbilicatiorns ——————

fish arc power banks, Agriculture
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Sinha A, Roy A, Gogoi P, Tayung T,
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and Das BK (2022). Exploration
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Sinha A, Roy A, Gogor P, Tavung T,
Ramteke MH, Mitra A, Mondal A
and Das B K {2022). Exploration
of canal resources as a potential
source for fish production in
Indian Sundarbans. Aquaculture
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seenario; A new horizon in the
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techmologies, Springer Nature,
Singapore, pp. 5%-85.
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AEK, Raman RE and Kartikeyvan M
(2022). Concept building in
fisheries data analvsis, MNoremdra
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river Couvery, Indin In: Recenf
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and Dutta 8), Springer, pp. 85-109,
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Manma Sk, Bera AK, Baitha R and

[Fas ™ (2022}, Fish discases and
their management in inland open
waters. In: ddvamces i fish
research: Inland aguatic
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{Ed=, Mohantv BP, Das Sarkar 5,
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Narendra Publishing House,
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pp.337-345,
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Mukherjee A and Kumar L2022}
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D). ICAR-CIFE. Mumbai, pp. B-
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Springer, Cham, pp. 63-79,
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AWARDS AND RECOGNITIONS

Awards 1o the stall members

o D AL Alam, senior scientis

awarded the Fellow of Kalwsh
Rescarch & Wellare Society
Award-2022 on the occasion of
MWatonal Semimar on  “Bhoon
Suposhan: Approaches and
practices to enrich Soil and
domestic anmimals for sustainable
Rural development” on 0%-09
January 2022 at Mahatma Gandh
Chitrakoot Cramodayva  Vishwa
Vidhyvalaya, Chitrakoot, Sataa, M,
P

[, AL K. Sahoo, Senior Sclentis
received Padmashri Dr 5.
Ayvapan Gold Medal Aword from
Infind Fisherwes Socicty of Indis,
Barrackpore in 2022, The Award
wiga conferred in '1Y Indian
Fishenes Ouwtlook {TFOY held
ICAR-Centrn]l Inland Fishenies
Rescarch  Institute, Barmrackpore
dunng 22-24 March 2022

Dr AL K. Yaday, Senior Scientist
recerved Best PhD thesis award by
Society of Bintic and
Environmental Bescarch (SBER),
[ripura for cutstanding research
and quality of PhD thesis during
*2° Bioue Congress 20227 and
“Iotemational Conference on
Recent Advances in Agncultural,
Biological aml Applicd Scicnces
Research™ held at Nowgong
Collepe, Magaon, Assam during
O8-09 Aupust, 2022

Dre. hhakar Bhakta, Scientist
received the hest oml presentation
award for paper on "Winier
migratory  bag net fishery in
Hooghly-Matlah Estuany: present
predicament and prospeciz"  al
International Conferemce on
‘RBesponsible Aquacultare  and
Sustwinable Fisheries [nleract
(RASHIN-2022 held at College of
Figheries, CAU {Imphal), Tripura
during 13=16 December 2022, Ha
hims alzo secured 17 position i the
mternational photography contest
pt this con ference,

[rr. Dipesh Debnath, Senior
Scientist received Life Feliow

ey,

D, Dibiiknr Bhakiu receiving Best Oral Presentotion smd
Infermational Photography Comtest awand
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F"lls- L Rozegniions

Mward of CFSL for his research
contribution during the National
Symposium on Fisheries and
aquaculiure for hvebbood and
nutritional security”’ held st [CAR-
DCFR, Bhimial during 18-19
Movember 2022,

Dr, 1), N, Jha, Senior Scientist was
awarded the Best Oral
presentation award i [FO-2022,
organized by ICAR-CIFRI,
Barrackpore durimg 22-24
Miarch, 2022,

Dr, Divuba Jvon Sackar reccivid
the Vigvan Sera Pratibha Aovacd at
the Vigyan Lisav on (4 December
2122 on the occasion of Silver
Juliles yvear m co-operation with
Department of Scicacs  and
Technology and Bistechnology,
Government of West Bengal
organized by Central Calcutta
Science and culiure Organizabion
fot Youth,

Dr. Dhruba Jvot Sarkar recemved
the Best Oval presentation Award
undger the theme m 17 Indian
Fisheries Outlook 2022 on
"Praiming Indian Fisheries in
Allaining Susiaimable
Development Goal™ heldat [CAR-
CIFRI dunng 22-24 March, 20232,

Dr. Dhruba Jyvou Sarkar received
thie Scientist of the Year Avward
from ICAR-CIFR]I on the oceasion
of the 73" Republic Day of India
a1 26 January 20022,

Mr. Mitesh H Ramteke, Scienist
recerved Appreciation Award for
remarkable contribution in
conducting | Imdian  Fisheries
Cutleok, 2022 held ai [CAR-
CIFRI, Barmackpore during 22-24
March 2022,

Mr Mitesh T Ramieke, Scientiss
recerved first prize i Hindi poetry
competition m Hindi Sapiah 20022
held during 14-20 Sepiember 2022
al ICAR-CIFR], Barmackpose.

M=, Miti Sharme, Scientisi
recervied best presentation award
for a paper enfitled 'Assessment of
Ichthvofaunal diversity and
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habitat varmwbles m Himmalayan
Brahmaputra River of Assam,
Morth-gasiern India' authered by
Bharma, M. Bhattacharjyva, B. K.,
Debpath, [, Das, 5.C.5., Kakai,
A amd Das, B, K ol the 2nd
International Conference on Hiver
Corridor Research and
Management held during 30th
May to O June 2022 organized by
IT, Guwahat and [IT, Jammu,

* Mr. Pranab Gogoi, Scientist

recelvad Appreciation Award for
remarkable contribuiion im
conducting 1° Indian  Fisheries
Cutlook, 2022 held mt ICAR-
CIFRL Barmackpore during 22-24
Mlarch 24122

¢ Dr. Preeths Pamnekkar received the

Best presentation wward for the
paper on Food web struciure and
frophic inferacticns i Stanley
reservolr, Tamil Madu at the 17
Indian Fisheries COutlook 2022
ICAR- CIFEI, Barrackpore, West
Bengal held dunng 22-24 Murch
202,

« [, Pronobh Das, Senior Scientist

recetved “Hesearch  Excellence
Award 20227 awarded by Society
of Biotie and Environsmental
Research (SBER), Tripura for his

coniribution i the held of

Fisheries and Aguaculiure
Research during 2" Biotic
Congress 20227 and “Internatiomnal
Conference on Recent Advances
i Agriculiural, Biological and
Applied Sciences Rescarch™ held
at Mowgong College, MNagaon,
Assam during 02-00 Appust 2022

# [Dr. Pronob Das, Dr. B. K.

Bhattacharjya and Dr. B, K. Duas
received Best oral presentation for
a paper “Strategies for sustainable
ufilization of ppen waler fisheries
respurces of Meghalava: A way
forward” at the 2" Botic
Congress 20227 and “International
Conference on Recent Advances
in Agnicultural, Biclogical and
Applied Scicnces Research” held
at MNowgong College, MNagaon,
Assam during (E-09 August 2022,
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Dr. Preatha Panikbkar receiving the best presentation aowarnd

Dr, Promob Pas recerving “Research Exceilence Award Hi22

s Do Raju Baitha recerved “Young

Scientist award and Young
Extension Scientist Award” in
“Fisheries and Life Science
Awards: 2022" from Socicty of
Fisherics and Life Sciences,
College of Fisheries, Mangaluru,
Kamataka, [ndea,

D, Bayju Banha received “Best
Oral Presentation Award” in the
Mational Conference (Hindid on
“Bustainable Aquaculture for
Atmanirbhar Bharat™ during 23-24
September 2022 jointly organized
by [CAR-Ceniral Instifute of
Freshwater Aquaculmre [(ICAR-
CIFA), Kausalyaganga,
Bhubaneswar & Association of

Aduaculiurists, Bhubaneswar,

Santhana Kumar V. received Profl
A, P Sharma gold medal for
putstanding  contribution im0 the
field of fisheries science at 1*
Indian Fisheries Outlook 2022 on
“Priming Indian Fisheries in
Altaining Sustainable
Development Goal” held at ITAR-
CIFREI during 22-24 March 2022,

Dr. Srikanty Semanta, Head, BEF
Division recerved the best oral
presentation award for paper on
“Conservation aquaculture
mitintives for profecion of hilsa
fisheries in India™ under the theme
'"Fishecries Resources and
Sustainability’ at International
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ST Awards £ Fgcsgnitions

Conference on 'Responsible
Aguaculture and Sustainable
Fisheries Internct (RASHD-2022
held at College of Fisheries, CAL
(Imphal}, Tripura during 13-15
December 2022,

Dr. Srikanta Samanta, Head, REF
Dhvision recetved Dr. Hiralal
Choudbury Gold Medal Aseard
from Inland Fisherics Society of
India, Barreckpore in 2022, Award
confierred on the eventof™ 1 Indian
Fishenes Chitbook” held at 1CAR-
Central Inland Fisherics Rescarch
Imsittute, Bamackpore during 22-
24 March 2022,

Dr. Suman Kumari got Best
Prosemtation Awardat  Notiernal
Conference on "Sustainable
Aqguaculiure for Atmanirbhar
Bhatat"{Tindiy held & ICAR-
CIFA, Bhubaneswar during 23-24
Sepiember, 2022

D, Sumian Kumar zod Padmashs
D 5. Ayvappan Award by Inland
Fishenes mociety of Indin on the
oecasion of 1° Indion Fisheries
Cuflook beld at ICAR-CIFRI
dunng 2I-24 March 2022,

D, Suvra Roy received the D M.
.. Bhowmik Award for Best
Young Scientist-2022 for the
contribution in fisheries rescarch
gt Iniernafional Conference o
Responsible Agquaculiure &Lamp;
Sustainable Fisheries Interact
(RASHI) 2022 College of
Fishenes, Lembucherms, Tripura.

Mz T. M. Chonu, Seientist wos
awardad 3" best oral prrésentution
avward in the Technical Session VI
of the 6" Infemational Confierence
on “Current Issees in Agncultoral,
Biological & Applied Sciences for
Bustainable Development
(CIABASED-2022Y" held at
Kalimpong Science Centre durning
11-13 June 2022

D, WVikazsh Kumar reconved Best
hl!l-."ilk\:l award at the 3"
international conference on
Agquaculivee and marine biolegy
held on 24:25 March 20232
organorad by Conterence mind
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Dr. Arun Pandit acted as advisory
committee member of Ms.
Waghmare Sneha Dadarao, for her
M.F.5c. (Fisheries Economics)
thesis 'Eoosystem valuation and
rophic structure dyvnamics for
sustainable fisheries management
in Dimbhe reservoir, Maharashira'
submitted to [CAR-Central
Instituie of Fisheries Education,
Bl uimiban in July 2022

Dr. Arun Pandit reviewed thesis
and conducied viva voce for Shn
Sagar Sitaram Fathod, and Shn
Suresh Patmo, MFSc scholars of
ICAR-Central Instiiute of
Fishenes Education, Mumbai,
August X022, He also meviewsd
PHI} thesis of Sh, Dhande Eranth
Kumir of ICAR-Central Institufe
of Frsheres Education, Mumbai,

DBr. Arun Pandit acted as
commiiiee  member for career
pssesstent scheme of Sh Ankush
Lula Kamble, Scientist, [CAR-
CIFE anline. on 24 June 2022,

D Arun Pandit acted as the
member of selection commitice
for selecting Ficld investigator and
Eescarch Assistant for "skill gapin
FPO} ecosystem' project of WH
University on Anomal amd Fishery
Seienceson 27 July 2022,

Dir. Arun Pandit acted as Reviewer
for Journal of the Inland Fisheries
Society; Inland Journal of
Fisheries, Frontiers i Sustainable
Food Systems; Frontiers in Marime
Scicnoe.

Anjana Ekka served as invited
speaker 1o 'International
ﬁ-}'I'I'EFI-DEiIJ!I'.I'I omn water
sustainabifity, Challenges,
Technology and opportunities’ on
22-24 March 2022 organized by

Swargs & Hecognitions

UNESCO Chair on Experiential
Learning for Sustainable
Innovation and Development,
Amnta Schoel for Sustamable
Development (AST), India.

Dr. A. K. Sahoo, Senior Scientist,
served as the Guest Editor
Frontiers in Marine Science Hilsa
Shad: Progress in Science and
Management and Science and
Culture, 38(11-12)

D AL K. Bahoo, Senor Scientisl,
served Bs the Associte Editor:
Environmenial Science and
Pollution Research Envirommental
Science and Pollution Research |
Call for papers: special issue on
valerization of agromdustry and
seafond  waste towards blue
cconomy: 4 wastc io wealth
concept{ YAITWASFP-2022),

Dr. A, K. Sahoo, Sentor Scientist,
served as the Guest speaker In
Warkshop on E-flows training on
“Introduction W Enterlinking of
Hydraulic and Habitan Conditions
Hosted by MNational Water
Academy, Pune during 05-07 April
2022 on Fish ES&-‘.-I'.‘!I'I'Ihl:IIEE life cycle
and habitat characterization and
their imponance and use in E-
Flows assessment™.

Dr. A K. Sahoo, Senior Scientist,
served as the External examiner
for M. Phil degree in Fisheries
Science, Vidvasagar University,

Dr, A. K, Sahoo, Senior Scientist
has been nominated a8 Techmical
Member: EAC, River valley
Projects, MoEFCC, Gol. He has
ulse been nominated as Techmical
Member: 150, Biodiversity TC
331, Gal,

Dr. A, K. Sahoo, Senwor Scientist,
served as the External Examiner in
M.F.5c. Thesis evaluaton [rom
Depariment of Agquaculture,
Managalore Fisheries College.
KVAFSL.

Dr. Archamz Smha acted as the
Editor on "Omamental fishing
industry” for Frontiers i Marine
Sciences.

e

Dr. Archana Sinha acted as an
Chutzide expert for Five Yearly
Axsosgment of Technical Odfficials
of Category 11l under the Field &
Farm Techmician Group for
considering them for promation to
the next higher grade or grant of
advanee ncrement{s) on 22
December 2022,

Dr. Archana Sinha was nominated
by ASRB, New Delhi as outside
expert for Five Yearly Assessment
of Techmnical (Hficers under the
Field and farm Grroup {Growp 1) for
Category Il for next higher
grade/Promotion on 22 July 2022,

Dr. Archans Sinha acted &5 an
examiner fo sei a quesiion paper
and evaluate answer scripts for
examination of the M.F.Sc.
programme for Course No, AQC-
505; Fish Nutrition and Feed
Technology (2+1).

D, Archana Sinha evaluated the
thesis entitled “Studies on
morphometric analvsis and siock
stafus of Pila globoso {Swainson,
1822} from Manika Oxbow Lake,
Muzaffarpur, Bihar” Submitted
by Dnikeshwar Prasad, M.F.5c.
student, Department of Fishenes
Resource Management, College of
Fisheries, Dhali, RPCAU. Pusa,
Samastipur, Bihar as an External
Examinmer and conducted Viva-
Vooe examinstion on 05 December
2022,

Dr. D. Bhakra, Scientist acted as
mvited speaker in & training
programme at the Falia
experimental Farm, Bose Institute
o L6 MNovember 2022

Mr. Mitesh H, Ramieke
participaled in discussion on river
ranching of IMC & noative fish
species in Tamil Nadu under
PMMSY with Commissioner of
Fisheries and other officials of
Tamil Nadu fisheries department
i virtwal modeon 31 May 2022,

Dr. Prectha Panikkar has been
pominated by the Mimistry of
Bcience and Technology for the
project evaluation submitted fo
Technology Development Board,

ICAR-CIFRI AMNUAL REPORT
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® [, Preetha Panikkar as a lead

speaker on Sustainable fisheries
development in infand fisheries:
prospects and challenges at the
national conference an
Interdisciplinary Approaches -The
Keovstone Towards Sustamable
Future” in Bangalore on 22

September 2022

D, Preetla evaluated the thesis on
“Azgessment of litter with special
reference 1o plastics and 11s Empact
on the biota of Vembanad wetland
ecosyitem, Kerala, India
submitted to Cochin University of
Science and Technology, Kerala,

Dr. Preetha Panikkar delivered a
Plenary Leciure speaker ai the
Annual National Conference on
Sustainable Ecoavstems,
Aquaculture, Fisheries and
Fisherfolk (ANCOSEAFF, 20223,
arganized by the Department of
Aquatic Biology amd Fisheries,
University of Kerala at
Kanavattom campus of University
of Kerala, Thiruvanunthapuram
from 29 Januwary 2022,

Dr, Pronob Das acted as expert on
Fisherics and Aquaculiure in
Krishi Darshan Program of DD,
Cruwahati on 09 November 2022,

Oir. Promob Das acled as an
Editorial Board Member of “Acta
sciennfic Agriculiure™ jourmal of
Acta Bcientific Open Intermational
Library,

Dr, Pronob Dus acted as Heview
Editor oo the Editorial Bowrd of
Production Biology (specialty
section of Frontiers in
Aquaculre) of Frontiers.

Or. Pronob [Das acted as Review
Editor on the Editonial Bourd of
Freshwater Science (specialty
section of Frontiers im
Environmental Science) of
Fromiers.

O, Pronoh Das received Letter of
appreciation  from  the  Elsevier
Journals Leadership Team for my
Peer review of Elsevier Joumals

on 31 January 20232,

Dr. Fronoh Das acted as reviewer
of peer reviewed joumnals wiz,
Aquaculture, Aquaculture
Research, Aquaculture Nutrition,
Aguaculture International,
Turkish Joumnal of Fisheries and
Aguatic Studics, Fish Physiology
and Biochemistry. Journal of
Tropical Agricaliural Science,
Joumal of Applied Aquaculiure
ar] Aquacilure, Fish & Fishenes.

Mr. Pranab Ceogod, Scientist acted
as an Expert Faculty in the training
programe in Ecosystem
Modelling: Towards Management
of Inland Fisheries orgamized by
[CAR-CIFRL, Bamackpore during
27 July to 02 August 2022

Mr. Roshith C. M., Scientist acted
as invited apeaker on “Coral Reef
Management” in the NFDB
Sponsored Awareness Webinar on
“Biodiversily in Protected
Ecosystems: Assessment and
Conservatton” organized by the
Division of Fisheries Respurce
Muanagement, Faculiy of Fishenes,
SEUAST = Kashmir, Jammu and
Kashmir.

Mr. Roshith C. M.. Scientist acted
as invited speaker on “Integrative
Taxonomy - Concepts and
Application in ldentification of
Fishes™ during *“Hands-on-
Truining on Besic Tools for
Taxonomy and Biological Studies
of Fishes”, Orpanceed by ICAR-
Central Institute of Fisheries
Education, Mumba from 22-26
August 2022,

D 5. K. Das, Dr. K. K. Manna, Dr,
A. K. Sahoo, Mr. P Gogoi of the
vision acted as Observers for
conducting online Computer
Based Test (CBT) for the post of
Azsistant and T1 held at different
centers of West Bengal durmg 29
July 2022 and 28 February o (5
Maorch 2022, respectively,

Dr, %, Samanta, Head EEF
Mivision served as a memberof the
Evaluation Committee of 1CAR-
CRLIAF, Barrackpore for [nstiture
Awards for the Best Scientist, Best

————
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Entreprencur, Best Farmer, Best
Self-Help Group on 28 Jomuary
2022 and for Best Technical Staff
on 29 January, 2022,

Dr. 5. Samanta, Head REF
Division served as an Extermnal
Member in the Seleciion
Committee constrtuted Tor
selection of Besearch Associale in
the DST-SERB project, Govt. of
WH sponsored project at ICAR-
CRLIAF, Barrackpore on 21
Mareh 2023,

Dr. 5. Samanta. Head REF
Divizgion acted for providing input
o Unied Kmgdom based Food
Journalist Ms. Mallika Basu on
hilsa production, export and
consumpiion associaled aspects,
The Journalist published the
document on the topic 'How hilsa

became one of the World's priciest
fish'on 23 November 2022

De. 5. Samanfa, Head, REF
Dhivizion =erved as the Guest

Editor for 24¢4) 2021 and 25(2)
2022 issues of the Jouwrmal Aquatic
Ecosystéem Health and
Management.

Dr. S, Samanta delivered lecture
on Anthropogenic inferferences in
rvers wis-A-vis its impact on
ecosystem and fsheries in the
NFDBR sponsored webinar on
Impact of anthropogenic
inlerferences i fver ecosysiem
and fishenes.

Dr. 8. Samanata Head, REF
Drivision is serving as a Member,
Wetland Management Authority,
Govt, of West Bengal

Dr. 5. K. Das, Pnincipal Scientist
acted as a Member of Judging
Committee for evaluation of
papers presented in the Mational
Webinar on 'Managing Agro-
Chemicals for Crop and
Environmental Health' organized
by the Society for Fertilizers and
Envirenment during 23-26
February 2022,

Dr, 5 K. Manna acted as the
Chairperson in poster presentation
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seasion (Theme 4, Healthy aguatic
for wealithy Tshy in Inicrmat ol
Conference on Responsiblc
Aguaculiure. and Sustamable
Fishenes Ioteract {RASHI 20232)
hield at CoF, Lembucherra, Tripurn
during 13-1% December 2022,

# Dr. 5. K. Nag was a member of
judging committes for evaluation
ot papers presented in the National
Webinar on 'Managing  Agro-
chemicals for Crop and

Environmental Health: orgunized
by the Socicty for Fertilizers and
Environment during 25-16
February 2022,

£ 7 SILVER JUBILEE YEAR Ce.c.cerion 8

..r' I'I

INTERNATIONAL
CONFERENCE
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i MaFatsir 13-16 Ded
Jdointly Drgsniz
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# Dr. 5. K. Nag was an External
Screening and Ewvaluation
Commttes: Member ol ICAR-
CRIJAF, Barmuckpore for shor
listing of ideas received under
MSME iden Hackathon 2.0

o D S, K. Nag was a Member of

Judgmg Commattes for evaluanion
of papers presented in the National
Webinar on 'Mandaging Apro-
chemicals for Crop and
Environmentil Health; orsanized
by the Socicty for Fertibizers and
Environmeni during 23-26
February 2022,

Aw:rﬂ-g.ﬁ":ngmhnnl: e

Dr. 5. K. Mg was an External
Screening and Evaluation
Commtiiee Member at [CAR-
CRIAF, Barackpore f[or shor
listing of ideas received under
MASME idea Hackathon 2.0

Dr. 1), K. Sarkar, HoD was
appoitnted o act as external
caminer for PhD vive-voco by
Guru-Nanak Dev University.
Amritsar, on 23 Juby 20232,







LINKAGES DEVELOPED

—

Linkages help to transmit knowledge
and skills betweesn the linmked
organizations. ICAR-CIFRI has
established its linkages with several
orgimizetions [or research and
development, extension, education,
gutreach activilics, seminars,
warkshops, publications, efc,
Linkages are important in the spread
and diffusion of Enowledge,
innovation, and developmental
avtivilies,

During 2022 the Institute
maintained linkages with the
following organizations

International Muoltilateral

Chreanizations

# Food and Agriculture
Oirganization, LN

# Bay of Bengal Programme Intes-
CGovernmental Organization

* lnternational Union for
Conservation of Nature,
Indonesia

¢ Metwork of Aquaculiure Centres
m Asia-Pacific, Bangkok

¢ World Fish Centre, Malaysia

¢ Deutsche Gesellschaft Fikr
Intermationale Zusamimenarbeil
(L h, Crermany

#  Fremch Embassy

Forvign Universities

¢ Ghent University, Ghent,
Belgium

¢ Unmversity of Manitoba, Canada

=  University of Ottawa, Canada

& Umiversity ol Walerloo, Canada

o  Wagenimgen University,
Metherlands

s  Freie Uiniversitiit, Berlin,
Germany

« The Lintversity of Arizona,
United States

» RMIT University, Australia

# Svlhet Agricultural
University, Bangladesh

International Secieiies and

Humanitarian organizations

¢ Aquatic Fcosystem Health &
Management Society, Canada

TURRAT AL GnikisnFaTiomi

lirrasatisn iraimos Sociveen

LINMAGES
DEVELOPED
with
ICAR-CIFRI

Rotary International
[nternational Collective in
Support of Fish workers
Wetlands Intermational Sowth Asia
World Wide Fund for Mature,
Imdia

Linkages within India

Central Departments, Boards and
Aunthoritles

o Agrinmovate India Lid, New
Delha

e AkashVani, Kolkata

¢ Brahmapuire Board, Ministry of
Jal Shakti, Govi, of India

¢ Boreau of ndian Standards, New
Delhi

¢ Central Water Commission, New
Dl
Department of Animal
Husbandry, Dairyving and
Fisheres, Mew Delhi

# Departmient of Biotechnology,
Mew Dielhi

» Farakka Barrage Authority,
Murshidabad, West Bengal

# [ndian Science Congress
Asgociation, Kolkata

¢ Mimstry of Eovironment, Forest
& Climate Change, Govt, of India,
Mew Dellu

# Marmada Control Authority,
Department of River
Developmenit & Ganga

Rojuvenation, Mimstry of Jal
Shaku, Gove ol Todia, Indone

=

—

EATHIRIE
Tuzariripaly

DERANIZATHINE
& iPmiFiasy, BV S @i

sgus, Mrancis
dimiing

#  Mational Bank for Agriculture and
Rural Developmient
Mational Biodiversity Authority

# National Fisheries Development
Board, Hyderabad

¢ Mational Mission for Clean
Ganga, Department of River
Development and Ganga
Rejuvenation, Mmistry of Jal
Shakti, Govt, of India, New Delhi

#  MNatonal Statistical Organization,
Mational Accounts Division, Min,
of Statistics and Programme
Implementation, Govt. of Indin

s Zoological Survey of India,
Kolkata

e Central Silk Board-CSRTI,
Mysore and CTR & TI, Ranchi,
Ministry of Textiles, Govt. of
India Central Pollution Countrol
Bord

Mational Centrnl Universities &
Instiiutes

# Aszsam Agricultural University,
Jorhat

s Benares Hindu University,
Varanasi

s Bihar Animal Science University,
Pama

o Ceptre for Development of
Advanced Computing, Kolkata

e Central University of South Bihar,
Patna

« Chaudhury Charan Singh
Mational Institute of Agriculiural
Marketing, Jaipur

RT 2022
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College of Fisheries, Central
Agricultural University,
Lembucherra, Agartala

Department of Zooclogy,
Uiniversity of Calcutta, Kolkata
Dr Rajendra Prasad Central
Apricultural University, Pusa,
Samastipur

G.B. Pant University of
Apriculture & Technology,
Pantnagar

Indian Institute of Technology,
Hyderabad

Indian Instinute of Technology,
Jammu

Indian Instilute of Technology.

Kharagpur

# Ipndian Statistical lnstitute,
Kolkata

s Visva-Bharati University,
Santimiketan

o Wildlife Institute of India,
Chandrabani, Dehradun

ICAR Ovrganieations

ICAR-CIERI ANKUAL REPDRT 2022

Dhaanyaganga KVE, MNorth 24
Parganas, Madia, West Bengal
Ashokenagar KVK, South 24
Parganas, West Bengal

Crayeshpur KVE, Nadia, South 24
Parganas

ICAR Research Complex for
NEH Region, Umiam
ICAR-Agricubiural Technology
Application Resecarch Institute,
Kolkata

ICAR-Central lostitute of
Brackishwater Aquaceliure,
Chennai

ICAR-Central Instituie of
Freshwater Aquaculture,
Bhubaneswar

ICAR-Central lnostitute of
Fishenes Education, Mumbm
ICAR-Central Institute of
Fisheries Technology, Kochi
ICAR-Central Institute of
Freshwater Aquaculture,
Bhubgneswar

ICAR-Ceniral Institute of Sub-
tropical Horticuliure, Regional
Research Station Malda, West
Bengal

ICAR-Indian Institute of Soil and
Waier Conscrvation

254

ICAR-Central Marine Fisheries
Research Institule, Kochi
[CAR-Central Fesearch Institute
of Juie & Allied Fibre,
Bammackpore

[CAR-Directarnie of Coldwater
Fisheries, Bhimtal
ICAR-Indian Agricultural
Statistics Research Institute, Mew
Drelhi

ICAR-National Academy of
Agricultural Rescarch
Management. Hyderabad
ICAR-Mational Bureau of
Agricultural Inscct  Resources,
Bengaluru

ICAR-MNational Bureau of Fish
Cienctic Resourees, Lucknow
Krishi Vigyan Kendm, DREPCALL
Piprakoths, East Champaran,
Bihar

CHIS-Krishi Vigvan Kendra,
Mulda, West Benpal

Rathindra Krishi Vigyan Kendrm,
Visva-Bharati, Srimiketan,

Birbhum, West Bengal

State Departments, Boards and
Anthoritics

Assam  Fizheries Development
Corporation Ld.

Assam Roral Infrasirecture and
Agricultural Services Socicly
{ARIAS)

Chilika Development Authority,
Bhubaneswur

Department of Fisheries &
Aquatic Resources, Nagaland
Department of Fisheres, Govi, of
Ciujarai

Department of Fisheries, Govt. of
Mantpur

Department of Fisherics, Govt, of
Tripura

Deparumeni of Fisheries, Gove, of
Lintarakhand

[he il of Forest, Govt of
Cijarat, ks

Department of Environment,
Forest and Climate Change,
Government of Bihar, Paina
Department of Forest, Govt. of
Cxdisha

Department of Forest, Govi, of
West Bengal

¢ Department of Forest, Govt, of
Madhya Pradesh

» Directorate of Fisheres, Govl,
Andhra Prodesh

« Threctorste of Fisheries, Govt,
Arunachal Pradesh

o Directomte of Fisheres, Govi.
Assam

= [Directorate of Fisheries, Govi,
Hihar

o  [hrectorate of Fisheries, Govt.
Chhattisgarh

& [hrectorate of Fisheries, Govt,
Himachal Prwdesh

¢ [Mircctorate of Fishernics, Govt.
Jharkhand

#  [rectorate of Fisheries, Govi,
Boirmiitaka

s Directorate of Fisheries, Govt,
Kerals

Directorate of Fisheries, Govt. of
Madhya Pradesh

= Directorate of Fisheries, Govt,
Maharashira

&  Directorate of Fisheries, Govt,
Meghalava

o Dircctorate of Fisheries, Govl,
{hlizha

# Directorate of Fisheries, Govl.
Telangana

& [hrectorate of Fisheries, Govt,
Tripuira

e [hreciorute of Fisheres, Govi.
Lttar Pradesh

¢ Directorate of Fisheries, Govt, of
West Bengal

e East Kolkata Wetland
Management Agothority,
Department of Environment,
Giovt. of West Bengal

e Gujarat Maritime Board, Bharnuch

¢ Marmada Control Authoriby,
Gujaral

e Marmada Control Authority,
Indore

s Marmada Water Resources, Water
Supply and Kalpasar Department,
Crandhmagar

& Sardar Sarovar Noarmada Nigam
Limmited

s Sundarban Development Board,
Wist Bengal

& Sywome Vivekimanda State Police
Academy, Barrackpore

e West Bengal Biodiversity Board
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Rural Livelibood Misswon, West
Bengal

ATMA, Bhagalpur

Krsht Vigvan Kendra, BALL
Sabour

stute Collepes/Universities

Bidhan Chandra Krisghi
Viswavidvalava, Mohanpur,
Malia

Bihar Apgncultural University,
Sahaur

College of Fisheries, Kishangang,
Bihar

Fakir Mohan University, Balasore
Mutiger University, Bihar
Liniversity of Kalyvani, Kalyani
West Bengal University of Anmmal
and Fishery Sciences
(WBLUIAFS), West Bengal
Mlanpur University, Imphal

Litkal Liniversity, Bhubaneswar
Vidyvasagar University,
M dnapare

Coellege of Fisheries, CGumla,

Fharkhand

" @ = &

Vidyasagur College for Women,
Eolkata

College of Fisheries, Raha. Assam
Hooghly Mahzin Collepe

B. K. C.College, West Bengal

D M. College, lmphal

D, Rajendra Prosad Central
Agrigultural University, Dheli,
Bihar

Coliege of Fisheries, Udgir,
Maharashiva

Tamil Buadu Dr 1. Javalalithas
Fisheries Liniversity, Taoml Madu

Central Fublic Sector Unbis

Mabional Hydroslecinic Power
Corporation (NHPC) Limited
Morh Eastern Eleciric Power
Comoration (NEEPCOY) Limited
ity Jal Widvut Wigam (STWN)
Limited

Mationa! Thermal
Corporation Ltd.. Farakka

Mational Thermal Power

Corporation Lid., Gaderwara

Fower

Diher Drganizations’ NGOs

# (Tlaucus Agrochem

#® 8 0 =

Assam Agribusiness and Rural
Transformation Project (APART)
BAND charitable trust, Odisha
Pvi, Lid.,
Eolkata

ME Aquatech, Bhuhanaswar
NIRMAM, Ohdisha

EEMVERI Belur

Orhlialan Enviromment Sociely
Pradan

Ram Krishna Mission Ashram,
Sargachi, Murshidabad

Ram Krishne Mission Ashram,
Ranchs

R amakrishng Mission, Bhadrak
Ramakrishnmavan Society of
Moy na, West Bengil
Ri-Bhoit Farmers'
Meghalaya
SKEVYCS, NGO, Sundarbans,
Sundarban Dreams

Union,
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TRAINING AND CAPACITY

L

The Anmual Traming Plan (ATP] of
all cateponies of emplovees of the
[nstitute for the vear 2022-2023 was
prepared based on the traiming need
assezsment and submitled through
TMIS. There was 69% realization of

scienbists attended tranning, but due to
non availabiiity of soitable training
for the administrative and techmical
s1afT, the target could not be achieved
for them. As per the plan, all six 555
grade employees attended the
exposure visit, Two traiming

BUILDING OF ICAR-CIFRI EMPLOYEES

programme viz., “"Ecosysiem
Modelling; Towards Management of
Infand Fisheries™ and “Advanced
m::lhnduligiml approach on benthos
in ihe inlamd open walers” were also
organized at the instituie by the HED
umil,

rainings planned during the yvear.
Calegory wise, as per the target 93%

Annual Physical and Finsncial Targets and Achievemenis {April - December 2022)

AL Physical Tarpets and Achievemenis

sk Categuory Todal Mo, o Mo, altranings planned [or Totnl Mo, of dmployees
Mo, Employess:  each category diming 2022-23  underpons taining during April
ds per ATI 2022 1o [evember 20232
| Selentis 77 15 I
(! Techmenl 43 i E|
3 Admimistrutive & Finance 52 T 0
4 555 22 & 6
Tatal 174 L] 24

B. Finangial Torgets and Achievements (April - December 2021)

BE 2022-23 for HED Actual Expenditure " Ltilization of
(% in kakh) (up to 31 December 2022 (T in lakh) allotted budget
2.04 103 505

[T ——————
e L]

T o o i g o
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MEETINGS, WORKSHOPS, SEMINARS ATTENDED

SL Mo, Mame of the progranime

L5

12,

L

Review Meeting of Officers and
Saff of WOAR Hgrs, Inatituies of
ICAR, ASRE mnd DARE
Reorienting the sieategios
towards sustpinable aguoculnre
gnd fisheries

Mecting of Rezearch and
Extension Council of 'West
Bengal Liniversity of Fishenes
and Anjmnl Sciences

Wehinar om Microbial
Riotechnology for Movel Food
and Food Ingredienne

21 Meeting of the Expen
Appraisal Commmiltiee for "River
Valley Projects"™

Ergrorwered Committes Moeting
of the MASF project 'Captive
Breeding of Hilsa,
Tenualosailisha; Phase [17
Meeting with CGIAR

Cenders chaired by Secretary
DARE & DG ICAR o duscuss
aead selivitles of CG Cenres
with [ndia foeus as well e futare
plans

F i and 1CAR-CIFRA
Warkshop on “Inland fisheries of
Indis and the: cremtion of copucity
in the collection and analy=is of
miland fisheries stanshes™
AViIreniss cum fraining
programme on “[isease and
Helth Management for Betlier
Prosluction of Fish™, onganized
by College of Fishery Science,
Jubalpur

Technoe Commenceal Asseasment
and Expent Coamrnittes hMeeting
of [CAR-CIFR] technologies

Mceting for cluster development
of Brahmoni rver bazin ond Site
visit i Barkot, Culisha

EAS Waorkshop on Combating
Slarme Pollution with o focus on
Harme Plastic Debris

Name of the Official{s}
All Staff of ICAR-CTFRI

Thankam Theresa Faul

U K. Sackar, A. B Ths

Soma Das Sarkar

H. K Das, Darecton

%, Samanta, R, K. Manna,

A K. Sahoo

B.K Dias, Director

B.K Das

Malay Maskar
Ao Pandit
Aparna Roy
DuEpn Suctheesnm,
B K Dhas, Director

B. K. [ras,

Cuingsh Chandra,
Prectha Panniknr,
Hemsant chowbhury,
LK. M=,
Slishal P,

Axit Bera, Preeiln
Pamikkar

BE ras, Dirceior

B.E D=, Director

[kate
0 Rapuary, 2022

4T Jamsary, 222

08 Rapesry. 2022

L1 Jaruary, 2022

28 Jameary, 2022

{Hl Febmary, J023

7 February, 2022

(4 Fetwuary, 322

09 Fehmary 2022

11 Fetwuary, 222

12 Felsmary, X2

14-15 February,
wx

Organlecr & Venue
AR, Mo [eelb:

Virtual mnde
RLUFOS. Eeraln

ICAR-CIFRI

The sgnealture and food
svddems inslinte,
Washimgton DC
Biatech consortium ol
Imadia L., Mew Delli,
Virtoal maoede

2022 Y irieal mode

ICAR

Virrul miode

ICAR-CIFRI, Borrschpore,
viriual made

Wirmual mnde

Apn lnnovate. New Dalhi

Oidishia

Virrual minsde

7T
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5L Mo,
13,

14,

18,
19.

21,

B=F
T

f

272

Mo of the progeanmie

Co-3patinl Analysis u=ing
QGIS &R

Mational webinar on
"‘Mational Surveillance
Programme for Agquatic
Anmmal Diseases: A Elup
towands Establishmg
[isease Governance Svsiem
ity s

Laurich Mesting ol LK -1adia
Aqquaculure lnsevaton Club'
Semmmar on “The Bole of
Siienod tn the [hevielopanes
of Inelins Agriculinre:
Challerges and the Future”
by Frod: B. Ramakumar,
Professor ind Former Deéan,
Sebwool of Developrent
Studies. Tata lnstitite of
Socinl Seiences. Murmbai
Scrvenmg cmnilice mocling
of praject proposals to
Technology Developmen
Beoqrd

7" Foundation Day of
ICAR-CIFRE

Platinasm Jubiles Lectuse
Series #5 by Prof. Samj
Sanval, Former VO, BCKY
West Bengil on® Arsenic
Clomntarmiration o
Goundwater: Bulld-up [o
Sofl-Comp-Human
Continuum System &

Mt patyn”

Executive committes meeting
of Tnslinn sebence Copgress
Assncinbion

I* meeting of Biodiversity
Sectional Committes for
registration al BIS portal

1% Inslinm fisheries Chutlook
2022 On “Priming Indian
Fishenes in Atlaimng
Suatpinable Develbopinent
Conls”

Infermutiaal Syenpasicim
wiker sstinabiliy,
Challenges, Technology and
opporiunities arganized by
UNESCO Chair on
Experental Learting for
Sustnmable Insovaton and
Development. Aminia School
for Sustninable Development
(AST), India,

=]
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Mamie of the Offickals)
Vateakh Gi

P Das, BK. Bebera

U, K. Sarka
Mishal P,
Arun Pandin

Prectha Panikkar

Al stodT members of the
insirmbe
Al s1aff menybers of the
insinbe

B.K Das, Direcior

B.K Das, Direcior

Adl staft members of
I AR-CIFRIE

Anjana Ekka

Date

| 4-1% February,
2022
1% February, 2022

1% February, 2122

28 Feelwuary, 222

11 Macch, 222

|7 March 2022

|7 March, 2022

21 Miarch, 2031
22 March, 2022

22-24 Muasch,
22

2224 March,
2

Organkeer & Yenue

MAARM, Hyederabad;
virtual msde
Deparimeent of Fisheries,
Crovernment of India

Wirtial mode

Wirtial mode

Deparirent of Sekeie and
Tochnology, Mew Delhi

ICAR-CIFRL Barmckpore

CAR-CIFRL, Barmckpore

Foolkatn

Wirtal mode

Professional Fishenes
Liraduates Forum {PFGE)
aned ICAR-CIFRIL at
ICAR-CIFR], Barrackpore

yirmual e




Sl Mo, Name of ke programme

14,

fea
L

9,

My,

3L

3z,

¥,

.

Catetlne E}Tnm:.iu'rm. o]
Hilez dialogue: a Bay of
Benpal perspecive

3 Iitermsutranid Agusculiune
comfereeg on marine
hiology

Indugiry-Inststute Inter-facia
mee on policy inpemmtives,
research nesds nnd
MARPEFYEr Tequiremenis of
the spuaculinme sscor n
[T P

Annual General Mesting of
[CAR socsely

Idemutionol Conference on
“Recent Trends in Science,
Toclmalogy, Management &
Himeanitica™
Implementation and raimmg
af SFPARROW in ICAR
“Lrabhsation and
[Hversificatien of Silkwonm
Pupac Praduciy for Hurman
& Animal Copssrmgition asd
Compesting ™

Adlvisory comemities
meeting of NASF Project on
*Coplive breeding of hilsa,
Temralnse sl Mhase 117
Su=tninable Health Science
fior fiature Cenermtions from
420 Apri] 2022 in ISCA
Koidkeata 'I'_"hupl.u'r at H.u.lj-zmi.
Wiest Bengal. Delivered a
speech on “Fish in Hunssm
Mutntion™

Mational Rusal Livelihood
Mission {\WH chapter)
meeting an survey schedule
finalization on *Infegrated
Farming Cluseer’

| 2% Indizn Fizshenes &
Aguacublure Forum

Mueting with the Team
Leader, COFAD an Inlnnd
fizsheries development in
Assam, Manipur, Tripum,
Chlisha, Chhanisgarh and
Andlra Pradesh under
prposed Tnglo-Crerman
Financinl Cooperation
TI"'.'IIE]?.IT!THE

L

Mame of the Offickalis)
Scientists of REF Divasion

Yikash Boummiar, Suvra Boy
B_ K. [Das, Ganesh

Chanidra

B.K Das, Director

&, K Yaday

5. Manoharan, PV, Shajil

B.E Das. Director

5. Somsamin. B K. Mapna,
ALK, Saboo

BK Dhas, Director

Avrun Pardit
Aparns Boy

Kaju Baitla,
Vijaywkunar M, E

B. K. Dus,
Cranesh Chandm

EBtings, Workshops, Semndrs atlended

Erate
X3 Manch, 222

2425 March.

F. | ¥

X3 March, 322

26 March, 2022

29 March, 2022,

1% April, 2022

26 Apal, 2022

26-27 April, 2022

18 Apnl 2022

I8 Apnl, 2022

05417 Mlay, 2022

07 My, 222

Organbeer & Venwe
ICAR-CIFRI, Barrackpore

Wirtal mode

ICAR-CIFR], Barrackpors:

wirtunl mode

Japamnnth Lniversity,
Haryars

ICAR, Mew Delhda; virtoal
inoide
CTETL Ranchy

ICAR-CIFRL Barmekpors

University of Kalvani.
Eonbyani

ICAR-CIFRI Headquarter

Taml Madu D 1
Tayalalihas Fehemes
Urnivesity ( TRIFL )y &
Axian Fisherics Soclety
Inidian Brapch (AFSIR); &t
Chennai, Tnml Madu
ICAR-CIFRI, Barrockpors

7T
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Sl Mo, Name of the programme

3.

L)

18,

39

41

42

43

45

47

5.

S0,

51.

Statutory Meeting of the
Executive Committee of the
Indism Beience Congress
Association

Matipnal Symposium on
Salf-Refiant Coastal
Agricultizs

Wehinar o Enhanceng
Competitiveness by
Investing m Techaolagy,
Inmovataon il Rescarch
Progeet evaluation compmtles
miecting of Techaology
Drevelopancin Baogand,
Crepartment of Scicnes and
Technology, Mew Dethi

PM Gariby Ealyan Sammlan

Modisnal Syrposiom on
‘Indinn Agpriculiare after
Independancs’

Fimal Mecting for finalization
of the FAD-CIFR] document
on mland fisheries striistics
SEMID Mecting relnted to
fechnology

2% [niepnationol Conference
on River Comicdor Research
amel Maraemeni

Hon"ble PM's imeraction
with farmers and other
stakcholders

13* Azinn Fisheries and
Aquacelivre Forum-20212
Lectnre #5% ander Axadi Kn
Amrit Mabotsay, “Indiz's
Pricle im Cireen Revolution
amel way forwind™ by Prod,
G.5. Khush

Eerrsystem .".Flpr'l'.‘l:m‘.'ll
towards susdninable agquatss
hig-diversiny conservation
and management

ath Intemational Conferenc
on “Current [seses in
Agriculral, Biological &
Applied Sciences for
sustameble Devebopment
(CIABASSD-2022)"

Wik fish W3 meetng

Vislon JKT far prepanng
strategic rodtdarsp m Oalverees

2]
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Mume of the OTelal(s)

B.K. Das, Dpector

Sojing A b,
Buman Kuman

Cranesh Chandm

Preetha Pk kar

B.K Das, Dhinecoor & all
Seennfie and techmeal

=l ol HO
Aurun Pandii

B K. Das and Anm
Pandit
B, K. Tas, [hrecror

it Sharma

All stientists of ICAR-

CIFRI, Barrckpore:

Apama Roy
Mibukaor Bhaken
Arun Pandil

. K. Das, Dareetor

T. Mirugraca Clata

B, K. Dins

ALK, Das

Arun Pandi
Agrarna Roy

B. k. Das, [Mrector

Dhate
07 May, 2022

1 1-13, May 2022

12 May, 2022

19200 My, 222

23 May, 201
24 May, 2012
24 May, 2012
A0 My, 2012
34 Mny-Lluse,
Uz

31 May, 2023
31 May-Llume,
2032

i Jane, 20732

O Junse, 20232

[1-13 June, 2022

A1 Jane, 2023

21 Juame, 2022

Organizer & YVenue
Koolkata

[CAR-CCARI Goa

Crpanized Be C1T, virnl
mia

Mudhsl, Karnstaka

Kalkala
Sirmal moda
ICAR-CIFR] Barrackpore

Yirtual mode

1T, Coanbiati and 11T,
Jamimui.

Sirmual mode ot Indeor
staclmum, Enstern railway,
Hehnln, Kalkstn

Tainan City T, Taiwmn;
Wirtizal miode

Sintunl mode

Wirtal mds

Baalimprang Science Centre,
Crarecling

ICAR-CIFR] Bumackpere

Wirtual mode




S1 No. Name of the programme

i

33,

54,

S

58,

P

£l

6.

Meeting on Challenges nnd
ﬂp[ﬂu‘lurril:i:s in Faad
Sautems werdss the Eastern
Giangetic Phains

Technn Comesercial
Acsdsarment and Expen
Committes Meeting

Lecture #63 under Azadi Ka
Amrit Mabobay, “Fammers”
Righis — 2 comerstane for
fiad secunty and the
mnanagetcht of seed
diwarsity” by Ms, Svanbild-
[zabelle Battn Torheim
Techno Commercial
Assessment and Expent
Commities Meeting of
ICARCIFE

Meeting with debegation of
Fremich embassy fir

cxfl kabartson wath [CAR-
CIFR]

Town Dificinl Longuage
Implementabon Commitee
(.00 -1 Habl =Y early
Meeting

Meeting with the Priscipal
Soecretary, Depanment of
Science & Technology umi
Biatechnabegy, Guvt. of
Wisst “t:'ll..‘lE

Workshop on Conservation
of Fish Biofiversity ond
PPVERA

Modipnal Wihinar on
SCurrent santie of Tiver
ecnmystern-and future
strategy For conservation™
on the eccasion of World
Mature Conservation Dy
Webanar by SPINCY
BIOTECH with [ARE Mew
Dielhi on Pesticide analysis
with Food using mnss
HFEL‘U"L‘IIEEI:Er

Ecosystem Modelling:
Towards Management of
Ininmd Frshenes

L

T of the CMTicial(s)
B, K. Das, Darector

B. k. Dns,

L K. Sordkar,
Ceanesh Chandra,
B. K. Behera,

A K. Snhino,

FE, 5. S
Avrun Pandit

Cramesh Chandm

[ridier Baboisson,
Actache de i:.rnpu'r.llinn
scientifiguee et
universitaire Morth East
Lone Mr Baptisie
Fondin, Chorgé de
sk, Darector, Halls,
In-charges of ITMLI,
PME &nd B & T Celk
AR Yoy

K. Samantn

Cramesh Chandra

5. Snmamin

Soina Das Sarkar

Vaisakh G,Dibakor
Bihakta, Sangeetha M MNair

Woelings, Werhishops; Siraumrs aianded

Fute
23-23 hume, 20232

M Jane, 20122

30 June M2

0 July, 2022

L1 July 2022

I3 Jaly, 2022

14 daly, M2

23 July 2022

28 Jaly, 20322

29 July, 2022

a7 Jaly o 02
Aongesr, 222

(hpankeer & Yenoe
Wirtwal mode

A Innovaie, Peew Dethi

Sirmual mode

[ICAR-CIFE amd Apri
innowvase [nden

TCAR-CIFR]. Barrackpors

o the Primcise] Clhoed

Comrmassaoner of Income

Tax, WE Regron, Guwahati

Wigyan Chetana Bhowan,
Salt Lake

ZTMC, ICAR-CIFT;
Wirtual mnde

[, MG R Fisheries
College and Reszarch
Instriate, Ponmer,
Tamil Madu

SPNCO BHOTECH with
[ART New Dielhi;
Wirtizal mnds

[CAR-CIFRL Barrackpors

i
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SL Mo, Mame of the progranime

a3,

.

Gy,

GE,

71,

T2

!

278

Mame of the Offickalis)
Tty W75 ol g wew A All geaff af ICAR CLFRI
firgrt oty eifivnr w1 ey
T o= Tt iy

Teclna Commercial
Assgssaient and MNational [1*
Awoareness Mission

“3d Ryt Congress 2021
and *Internsional
Conference on Becen
Audvanees i Agricalturml,
Biological and Applied
Srrences Hesireh™
Seownar by Dr T Mohapatce,  Acun Pasalit
{ormer G, ICAK om

*Seaemce Tor the Society:

Cianesh Chanedr,
Shreva Bhamacharea

Proweh Das,
ALK Yaday

Agriculiurn] Imperatives’
Wiorkshop on “Fish Y. Samonfn
ponluchion enhancement Arien Parsbit

through cape culfure in
reservirs of WH'

Meeting on Reseanch
Collaboration For Five
Eeglogy Studies with 11T
Crwihot Reseanch Tesm of
(3. Bubashisa Dusita, Waler

K esource Erpinoering

B K. [, Direcior
amd il scientisis

Creparimsend
Wglsinar an Emengiing B K. Das 5. Samanta,
Pollutants in River Ganga 5. K. Mag s I ). Saskas

Bridnshrming Sesxion an B. K. Dhs, Ddrector
Agpriculivrmd Water
Management in West
Bengal: 155umes and
Strategies, Organized by
Matinal ﬂ.r.ulqn:,r il
Agriculiurl Seiences, aid
[CAR-Central Research
Lrsstifute for Jute aisd Allicd
Fibres on August 27, 2022,
iaven pmmurinn o
“Munaging waler in
wetlnnils: Problems and
prospocts”

Special Meeting of the
Executive Comimites [ndion
Science Congress
Assocriaion

Confercnce on Conecting
Wietlond Marratives o Action
Plam: A Stokeholders
Coadogme. Cirgamised joimtiy
by SCOPE, IMSHA and
Tischavpier Uliiiversiny

B K. Das, Ddrector

5. Somsamin

=1
AR-CIFRI ANNUAL REPORT 2022
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[ate
2030 July 2022

01 -5 Aungust,
M2l

0809 Apgust,
|

12 Angust, 2032

1T Augus, 2023

24 August, 2022

15 Augus, 2133

3T August, 2022

20 Augusd, 2122

31 Awgust,
2z

Oirganizer & Venue
ICARSCIFRL, Hatrackpose:
wirtual modse

Intellcetml Property
Oiffice. India with NAHEP

Mowgong College, Magaon,
Assam

Yirtanl mode

ICAR-CIFRL, Barmackpore

ICAR-CIFRI

Ceneral Folluton Contral

Board, Delhs

ICAR-CRIIAF,
Barrschkpore

Koolkata

Jadavpor Universiy,
Eolkits




5L Mo, Nameof the programn

T3

T

T6.

T

V.

A,

1.

=3

ad.

Ba

L

Sir Patha Dasgupta Jecuune
on ' Ecomomies of
Bindiversity' organieed by
The Erilish High
Commisaon and Momstry of
Earth Scremoes, Goviemiteii
of India

A meeling of Fisheries
Dravalopinent Commities
orpanized by the
Tungubhadra Board, TH
[Cram

Mestmg of Research and
Extension Council of Wesl
Eengal Lniversity of
Fiheries and Amirnal
Sewences

Mamonal Conharsnee On
“Sustamable Aquaculitine
for Atmanirbhar Blarat™ (in
Hindi} y

Mol Confierencs (Hinds)
on “Eussainable Aquaculiue
for Atmanirbhar Bharat™
Mieeting of the Breculive
Committes: of the Indian
Science Clongress
Association

Workshap on preparation of
resiomitien plans o the
Ashtamudi and Vembanad
Lakes

Mesting of ICAR Regional
Compttie-1FE comprising the
States ol West Banpil,
Cufasha, Telangana, Andhry
Pracesh s the Linson
Temiory of Andamun &
Picobar Isinnds

Hoa'ble Pi Kissan
progrmme

CAPAM-FAQ Workshop on
Fisheries Stook Asserement
Ciood Pructices

Mestmg with Nextyn Micms-
Consalimg Agniech {Inland
Fisheries)

Mational Symposium on
“Wanya Serdculiure:
Crpportunities Galope™
Mlisstimg with World Fesh

Name of the Offfcialis)
Arun Pandic

Preetha Pamkkar

U K. Sarkar

B K, s, Dieesctar

Baju Baltha

BB Das. Direiar

Dizepn Sudbveesan

I3, K. Das, Enrecior

All scientists of
ICAR-CIFRI

Deepn Sudbeesun,

5. Borah, Sajinn AL M.,
Saman kuman,

. fohnson, P. K- Pasida,
4. K. Koushlesh

i K, Drs, Dhirecior

1. K. s, Director
AR D

B K, Das, Director

EBtings, Workshops, Semindrs atlended

Date
31| Augus, 2122

3 5eplember,
pad

14 September,
2022

23.24 Septesber,

Hix2

13.24 September,

2022

DCretober, 2003

12 October, 2022

4 Dioher, 2022

1T October, 2022

24-28 Oeaober,
L P

IT Dclober, 2022
ZH=29 Beioher,
.|

0 Movember,
| el

Organkzer & Venae
WVirnaal mode

TH ko

WBUAFS

ICAR-CIFA, Bhubaneswir

ICAR-CIFA,
Bhuobaneswar; virinal
maide

RTM University, Mogpur

Kerala State Pollinien
Contred Board, Regrmul
Oifice, Ermakalam

ICAR=Nahonal Rice

Besearch Ireanute, Cumtack,
Cadizha

Yirmanl mode

FAD, Rome; vimuanl mode

ICAR-CIFRI, Rarrackpore

emtrnd Tasar Besearch &
Tratwing hstiiute (CTRTITY
Ranchi, Jhark hamd

Virtaal made

2%
ICAR-CIFR| AMNUAL REPORT 2¢
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S Mo, Name of (s programme

bl

87,

E.

Ha.

L.

o

fa

k]

ICAR Regional Comiiltee-
IV Mot ng under the
chatrmansldp of D,
Himansho Pathak, Secretary
DARE ond DG, ICAR. Mew
Eielhi

Presentation on " Adivities
anid aspirations of ICAR™ by
DG (Chreop e, DIDG (AR
Enggl DDG (An, 5e.),
DING (Ag Edn). DDG
(BRAD, DDG (Hor), DD
(Hort) and FXO0G (Fy, 8e)
Mational Svmposium on
“Ficheries and Aguasaculione
for Livelihood and
Mudrtianal Secarty” in
association with Cobdwater
Fushenes Society of India
(8 ]

B Cilolal Canlerenee un
Gonadir le Aguaculiure &
Frshenies (GAF 1)

239 (digha Brgyan “0F
Panibesh Congress as (uest
i Honour,

Midberm review mvocting of
ICAR Regioonl Committse ¥
Webinar on Llsed YWater
Mansgement For India -
Challenpes & Cpporiunities
FTMIC imeeting of BCAR-
NBFGR

Blidterm meeting af 1ICAR
Rugeonul Conumittes 2
Presentation by D, J, K
lena, Deguty Dorector
Cremeral (Fisheries 5.1,
ICAR

Intermational Conference

on “Responsibde Aguaculiure
ond Sestminohle Maheries
Interact (FASHI X35

Name of the CiTicialis)
B, K, Das, Drechod,
Aren Pandin
b I R

All Seiemisis

B K. Des, Director
ALK Das

Aparms Roy
Theankam Theress Paud

R. K. Das, Drectos

Anen Pandid

Wigesh Ramicke

Linmeah Chanadsa
Aoren Panitin

All stafl members of
ICARALCIFRE

B K. Das, Dircoior &
mast of the scientisis

Daie
07 Mhryermbne,

L LN

13-17 November,
21-25 Movember,
(1345 [ecember,
] |

1819 Movambsr,
26023

21-23 Nuveiniber,
2033

2627 Movember,
2625

30 Movember,
2m2
e Diecernber,
1

08 Decender,
a2
11 Decembers,
222
13 Dscember,
Apaa

13-1h Deeember,

2022

Drganieer & Venue
ICA R-Indiaa Instilute of
Vegetable Rescarch,
Voarmmisg, Ublar Pradesh

Virtaml mode

ICAR-Directorte of
Cobdwater Fishémies
Research (DCFR), Bhimen),
Litrakhasd

ICAR-CIFT Kochi sl
SOFTL Kemlo

Cirasa Environmeaial
Sociedy and Sambalpus
University, Burly
ICAR-CIFRI; Bamackpore

ICAR-CIFRL, Barmckpone:
Wirual made

ICAR-MBFGR

Wirtsal made

ICAR, Mew Diellar; virual
rade

Ceniral Agricultuml
University, Lemilwchenms,
Trpumi, virtund and offlise
made

—

—
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Sl Mo, Nanwe of the programmg Name of the Officialis) Dafe Organkeer & YVenue
Ly Mesting with Shei Heikhami | BOK. Dk, Directos 14 Decermber, I'rpaiea
Dingo Singh, Hopeursbie 2022

Mimdster of Fisheries, Social
Weltare, skall, Labour,
tumplayment and

Emiregqu l.'.'||.'-.||'.h|'.i|!|.

LW EmImeETH Ol "-||||'||I'|I1| and
Shn Heisonm Balkrishna
Singh, Drirector, Deparment
ol Fishizries, Crowl. of
N3P [or reservise
fishivies production
enhancement especially the
coge vuliues expermnenls
conducted m Durihur
TEHEry T

(1 ITRAC mmeeting of BCAR- Dumesh Chandra 16 Desterbes, ICAR-CRIIAF
CRITAF 20232 Harrackpone

[T Iovoewy CHTacinl I.=||'|_l||:4|rm & K. Yadas 0 D oo, O the Principal Chisf
Implementabon Commities 2022 Coimmissioner of neome
17N, =0 Hal =Y eardy lax, NE Regnon, Guavweshaia
hesting

| {H1 Mphional r"r:|||-'|'.n;.__' of Trainess B K. Dess, Dhirector 2124 December 1C5F, Sevn Kendm.,
INEYE ".".'::-llv..-.|||:;| {Inland (anmesh Chandra 2022 Kolkath, W, H
Ficheries| on The S5F & Arun Pamdit

Chieldelines orgamlzad by
HCSF Chennai

Sooz 157 |NDIAN
1" IHDIAN FISHERIES
FISHERIES ! DUTLODK
OUTLDDMK == - . | 2022

202 i r - - y
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Brig. Rangrej Sett and Col. Sajan Joshl, Baze Hospital, Bamsckpore, Kolkata

. #

L]

=y

A o il

Shri Asok Kumar G, A&t Sccrctary & [0, Nationml Mission for Clean Ganga, Mimstne of Jal Shoakt., (rovt, of nds (Right)
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F.oUliE Hins

o | FITTOEETS AIS[ETEITST SERTat
B 1 20, T Wi

Dir. Vijay Laxmi Savena, Gencral President, Indian Scsence Congress Associntion, Bollats (Extrerma Lefip

T T T T e S -
| T

Dr. Ashok K. Suxenn, Former Gieneral Pressdent, Incdwmn Seence o onpmess Associdion, Kolkain

i
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Sr.
Ma,
K

£ i

M

=T B

i
i1,

|1

kX

a3
It

Wisitor

Dr (Smi), Poonam Malkendiah , 1AS, Special Chief Secretary (Animal Hosbandry,
Dy and Fisheries) Govt, of Andhr Pradesh

Shri. Kanna Babu, 1AS, Commissioner of Fisheries, Fishenes Department, Govt, of
Amidlira Pradesh

Brig. Rangrej Sett and Col, Sajan Joshi, Bise Hosprtal, Barrackpore, Kolkota

Mr. Jones Justin, 1F5, Deputy Field Darector, Sundarbun Tiger Reserve

Mr. Santhosha, G, R, IF5, Additbenal Secretany, Panchayat & Rurl Development
Diepartment, Kolkatn

Shri Sanmdt Neagi, DOM Credit, West Bengal State Electricity Board Lunited

Dr. Sharad Komar Jakn , RAC member

Dr. B. P. Mohanty . ADG (Inland Fishery), ICAR, Bew Delhi

Prof. Bhaskaran Manimuran, Former Vice Chancellor of Tomul Nadw Dy )
Jaylalithaa Fisheries University, Magapattinam

Swami Mahadevanand Maharaj Ji, Assisiant Secretary, Bharat Sevashram Sangha
Shri Rajiv Kumar, GM, Metal and Steel Factory, Ministry of Defence, Gowvi. of
Indin

Frof. A. P. Sharma, Former Registrar, GEPLAT, Pantnagar

Pref. 5. K. Sanyal, Former Yice Clancellor, Bidlkan Chandra Krishi Viswavidyalava,
Fonlvumi

D Gauranga Kar, Dhirector, ICAR-CRLIIAF

Shri Bankim Chandra Hazra, Hon'ble Minmsier for Sundarban Affairs &
Development, Govi. of West Bengal

Dr Bijl John, Vice Chancellon, Eesaln Universaty of Fisheries and Ocean Studies
{KUFOS)

Swamd Suparnanada Maharay 15, Honorary Secrefary, Ramakrishns Mission Institue
of Culture, Kolkais

Dr. ). K. Jena  Deputy Director General [Fishery Seience), ICAR

Prof. P. C, Thamas , Former Dhirector, College of Fishertes, OUIAT

Dr. A: Eknath , Former Director General, NACA

D Dileep Kumar, Former Diregtor, [CAR -CIFE, Mumhal

Dr. M. Sinha, Former Director, [CAR-CIFRI, Bamackpore

Dr. Gopalakrishna, Divcctor, ICAR-CIFE, Munilsai

Dr. V. ¥, Supunan, Former ADG (Inland Fishenes), ICAR

Dr. W. 5, Lakra, Former Director, ICAR-CIFE, Mumbm

Dr. K. Sathyanarayana, Director, Cendral 5ilk Board-Cenirnl Tasar Research
Traiming Instriwte, Konchi

Shri Asok Kamar G, Additeonal Secretary & Director General, Moticon] Mission fior
Clean Ganga, Ministry of Jal Shoksi, Govt, of [ndia

Dr Didier Raboisson, Attache de cooperntion scientifigue of universataire North East
Zone; Mr., Baptiste Fonadin, Chargd de mession, North Eost Zone; Dr Mecnakshi
Singh, Chargée de mission de cooperation scientifique Morth East Zone & Scientific
Coordingter French [nsttute in Indin, Fremch Embassy in Indig, Mew Delh and My,
Amitava Das, In chargee of University and Scientifis coopenstion

Dr. Vijay Laxmi Saxens . General President, Indian Science Congress Association.
Kaolkata

Dr. Ashok K. Saxena. Fonmer General Presudent. Indian Seience Congress
Asspcmtion, Kolkata

D B, L Sreenivasa, Director { Technicsl) & Director, CSGRC, Central 5 ilk Board.
Mindstry of Testiles, Bengalury

Shri Mavin Kumar Prajapati, Sr. Consultant & Centre-in-Charge (Kolkata), Central
Translatson Bureau, Bajbhasha Bibhag, Mimsiry' of Home A Mg, Got. of Indis

u
Deate of visi

0% January 2023
0 Jonuary 2022
(# Februpry 2022
26 Febrary 2022
26 Fobruary 2022
26 Februnry 2022

(8 hlapch 222

% harch 2022

(8 March 2022

17 March 2022
17 March 2022

|7 March 2022
|7 Marcly 2022

|7 March 2022
23 March 2022

22 Mapch 2022
22 March 2

22 March 20122
22 March 2022
a2 March 2022
22 March 2022
22 March 2022
22 March 2022
22 March 2022
22 March 2022
26 Apnl 2022
14 May 2022

11 July 2022

29 July 2022
29 July 2022
06 August 2022

14 September 2022

RIAMNMUAL REPOET 2022 — —— -



-.:-‘T'-f__.:._-_._ - - - . : Distinguished 'l.ﬁm

CIFRI, Pravagraj

=r. Visitor Date ol visit

N,

1% Dr, P. K. Sahou . Principal Scientst, [CAR -TART, (% Fehruary 2022
M Dl

2 Dir. A, R Rao, ADG (PIM), ICAR | New BDelh 03 September 2022

3 D 5. 1L Gupta , Former Pnncipal Seienbist, [CAR-CIFA 12 Movember 20022

ICAR-CIFRL Benpaluru and Kochi

Sr.  Visitar Drate ol visit
No.
l. Dr Pravin Puthra, Assistant Director General 28 February 2022
(Marine Fisheries), ICAR, New Delhi
2. Dr Saroj Knmar Swain, [nrector (Acting ), a0 May 2022
ICAR - Central Insiitute of Freshwater Agquaculiure
1. Dr. Parveen Komar, Director, [EAR-Clantral Coangstal I T September 2022

Agncultuml Besearch Institute, Gon

WITN SPeic L

T i T
e e T

M. {Smf). Ponnanm ¥alnknnadiah Shri. Knana Babie, 1AS, Comemessioner of Fishenes, Fesheries
LAS, Special Chaed Sécretary { Animal Huoshandroy, Datry and Depariment, Giovi. of Andhm Pradesh (2nd from right)
Fishernes) vl of Andhra Pradesh

Me Santhosha, G. R, IFS. Additional Secetary,

Dir. A, Ekunth, Former Direetor Creneral, MACA Panchayal & Bueal Developamient Departiment, Kolkats
i
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. DisEnguished Yisilors B _-——_EHH'

Freen Ll D, Aparro Bivy (10 ARSZCTFRT Me Ansdfavi Das, ncharge of Lmverssly and Scembllic cooperatses, U, S K, Mg (HOARCTTFRILL
Dap. Arun Paadet (FCAR-CIFRTE, e Didier Babasksom, Adtsche de cooporalion seenpbogue el uneversimee Mol Eest Sone; De B K. Deis
(ICAR-CIFRD, Mr Baptiste Fondin, Clarge de mission. Marth B Zone; e Meeuakshid Singh. Chargée de mission de cooporaiion
st flgue Miwrih Eass Zone & Scleniafle Ceondingtor French Inseinigs in indie. Freech Embassy o Indbe. Mew Delhi. De 5 K Masna (10 A 1-
CTFRL ol 5. Gianes s Chapedon | 1 AR-CIFRT)

Dr. B. ). Seecoivasw, Derecior {Techmcal) & Director, CSGRC, Central 51k Baard, Mimstoy of Textiles, Bengalu (Rizhi)
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1420 Frreare, 20072

Shri Navin Kumur Prajaputi. Sr. Consultant & Cemre-in=-Chonge (Kolkuai), € eni il Tr m*—'mu.*n Burziu, Rajbhashi Bibhap,
Mimstry of Home Affuirs, Gosi. of India (4th from lef

Vi Jones Jusdin, [F5 Ucputy Fiekd Dhrecior, Sungtarban Figer Reserve (Lefh

2
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Dr. K. Sathyanaravana, Director, Centml 3ilk Bopnl-Central Tesar Research Traimmng [nstituge. Bancla (Right)

W

 p——
F.:',.'.l'-'- d
|
li

Shri Swnmit Neogi, DM Credit, West Bengal Stade Elecinory Board Linvited (Raght)
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STAFF INFORMATION

e

s~

Category Sanctinned Strength Filled up
RMT | |
Scientist HH 7
Technical B6 43
Admimistrbive il 32
Skilled Support Staff 65 23
TOTAL W 176

STAFF POSITION AS ON 31 DECEMBER 2022

RECRUITMENT - NIL

NEW JOINING - NIL

Yucant

1
43
34
42
130

TRANSFER :
Inter-instltutional transfer — &
5L No.  MName of the stalT From To
l Shri Wikambam Anand Megrei, ICAR-CIFRI, NEH Research Station,
screniist Barmackpore Imphal; Momipur
2 Shri Mingthoujam Samarendra Singh, CAR-CIFRI, [CAR-CISH,
Screniist Begional Centre, Giuwabati Lucknow
3 Shri Shravan Kumar Sharma, ICAR-CIFRI, [CAR-CIFT,
Scientist, WCAR-CIFT, Repional Centre, Research Station,
Research Station, Vashi Prayagrs Vashi
4 Dr. H. 5. Swain, ICAR-CIFRIL Barrackpore  ICAR-CIFA,
Scientist Bhubaneswar
5 D, U. K. Sarkar, ICAR-CIFEL, Barrackpore  [CAR-NBFGE,
Principal Scicntist Lucknow
L] Shri Sudipta Gupia, ICAR-CIFRL Barrackpore  ICAR-NINFET,
AL Kaolkata
Intra-institutional transfer
Sk No.  Name of the staff From To
I D, Ajoy Saha, ICAR-CIFRI, ICAR-CIFRI,
Scientist Reésearch Centre, Bangalore Barrackpore
2 Md. Quasum, ICAR-CIFEI ICAR-CIFRI,
Chuef Techmcal Officer Barrackpore Repional Centre, Prayagra)
3 Shri Bavi Kumar Sonkar, ICAR-CIFREL ICAR-CIFRE,
Skilled Support Statt Barrackpore Regional Centre, Prayagraj
4 Shri Anits Gawate, ICAR-CIFEL ICARCIFRE,
Skilled Support Staff Barrackpare Resparch Centre, YVadodara
5 Shri Dhvakar B, ICAR-CIFRI, ICAR-CIFRL,
Skilled Support Staff Barrackpaore Research Centre, Bangalore
b Shri Bijoy Kumar Roy, ICAR-CIFRL ICARACIFRIE,
Assisiant Barrackpore Regional Cenire, Cruwahati

i
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T Etaf nformation

SCIENTIST = 31

PROMOTION

AL %e Mame & Deskzradion Promuted 1o With effect from
[ Dor. Ajiry Saha, Senbor Sclenthst with RGP T 8000/ (Rs. 13600-39100-) 27. 04, 2020
Hewmrisi Revised Pay Level -12 & VI CRC y
~ D, Dhruba Iyt Sorkor, Seninr Scienthst wiil RGP FROML- (R, ) 560039 .| 23, 01.302]
Scaentisi Bevised Pay Level -12 & VI CPC
L% Shri Vikss Kimur, Scienmtist with RGP T TOHER. | Ba DS000- 500 81-) . 0] 2021
Beienrisi Revised Pay Level -11 as VI CPC
&, Ms. Suvia Ray, Belentlst with RGP £ 70005 (Ra. 1560033100/ 0. 012019
Seamris Revised Pay Level <11 as Wil CRC
5 Bde, Miti Sharmu. Seiemtist with RGP ¥ T (B | 5600-55 10} 4, 01202
Sehentisi Revided Pay Lével -11 a8 W11 CPC
fi, Shrioa. KL Wk, Scientist with RGP T 000 {Be FAAML R0 a2 11, 2019
Boientist Revised Pay Level -12 &5 VI CPC
o M, Chayna Tana, Scicmtist with RGP RO0y- [Ros, ] 5600035 )=y 15 12 2019
Scsentisi Kevised Pay Level =12 2 VI CPC
- [ir. Aparma By, Senior Scientist with RGP ¥ 90000- (Rs, 37867000 21, . 2021
Sepior Geisntist Revised Pay Level =13 Aas ¥ CPC
g, Dr. Amiya Kumar Sahoa, Senior Scientivt with RGP 2 SO0 - {Re 3 TA0H-GTIHKL-) 10, G2 2021
Senior Scientist Revised Pay Level -13 Aas VI CPC
1 0, Or. Soma Yenpookpam, Zeninr Sclentlst with RGP ¥ 9000v- (Rs. 374000700 <) 47, 0] 201
Semior Scientis Fevised P‘.a:.r Lewvel -13 Aps ¥ CPC
I E. . Depesh Dehnaihy, Senior Lenior Scientist with ROP ¥ aniv- | Bs, 1700670000 I, 02 2020
Soientisi Revised Pay Level =13 A s ¥ CPC
2. B, Josmn B RO Sciemtist with RGP & 7000 (Be | SA00C X000 . 0] 2020
Seientisi Revised Pay Level -11 as W CRC
|3, Shri Mitesh B Bamicke, Sciemtist with ROP © 700K (Bs | 560035 015 . 0], 2021
Scrntisl Rﬂisﬂ-ﬂ: Pq:.-' Lavel -11 as V11 CPC
[ 4. Dr. H. 5. Swam, Heiertist with RGP T 7000 (B, | S600: 301 1 . 0], 2021
Scentisi Revised Pay Level =11 a5 Wl CRC
| 5. Shri Tasmo Tavumg, Seieatizt with RGP F TO0. (Erx | S600- 25T (1<) . O] 2021
aciantis| Revised Pay Level -11 us Y11 CPC
16 . Ahsar Alim, Reninr Scientist with RGP § 20000 (Rs. 1560039 [0V <) L, DR 2019
Sceentist Revised Pa:,r Level =12 as VI CPC
I7s Sk Roshetlh O, M, Sciemtist with RGP F ROV [Fis I SH00-39] 01y 15, E2: 2019
Sceentisl Revised Pay Level =17 a8 VI CPC
Ik I Deepa Sudlhoedin, Senior Scientist with RGP ¥ 20000 (Rs. 15600-39 10 i, o9 2019
Srientisi Bevised Pay Level <12 &= VI CPC
[£'5 Dir. Sajimia A, M. Senior Scientist wiilh ROP ¥ 20000 | Rs 15639 [EHY-) .09 2019
Sceentisl Hevised Pay Level =12 as VI CPC
L . Soma Dos Sorkar, Senior Scientist with RGP T 80000 (Rs, 15600-391000-) oL, o 2019
Sceentisl Bevised Pay Level -12 25 VI CPC
21 Dr. [V K. Meenn, Sciemtist with RGP ¥ B0 (B | 360030001 ) 15 82,2019
Senior Sclentis Revised Pay Level <13 as VI CPC
( Desiprnied as Semior Seientiss we 05,11 2020 )
13 D 5,0 Sukla Dias, Senior Scientist wilk RGTE 20k (FLs | SO 20 Ol 15, 0% 2021
Seeentisi Revised Pay Level -12 & VI CPC
glas Dir. Prrooob Dos. Senior Scientist with ROP $ S0000- (Rs. ] 560039 1000-) 15 09 20720
Heienkist Revised Pay Lovel -12 & VI CPC
o Dir, Sibima Mol 5., Belemtlst with RGP F 700 (b TRt A R &1, o], 2030
Sckentisl Bevised Pay Level <11 as VT CRE
15 Ibr. Vozsakh i, Sclentist with RGP # 7000/ (B, | S600 30 )=y .ol 2020
Scientisi Revised Pay Level =11 as W1 CPC
16 Skri Jeetendrs Kamar, Scivntist with RGP € TOK- [Ba. PAAO0L X012y .01 2010
Seciantisl Revised Pay Level =11 o5 Y11 CPC
ZT . Simanka Borash, Scientist with ROF 700 (Ros | S600- 351 )= ) i, o], 2020
Sceentisi Ruevised Pay Level -11 08 W11 CRC
IR Shri Wakambam A Blectai. Scientist with RGP ¥ T [Re | S600-301 -) a4l o], 20X
Scientis Revised Pay Level =11 a5 %11 CRC
1% Mlx. T, B Chune, Scicntist with ROP & 7o)y (B | SO0 3E K- ) .01, 2020
Eceentisl Fevised Pay Level =11 as ¥I1CRC
ML Smi. P B, Swaimn, Sciemtist with RGP T 70000 (B, 1560039 D<) . 0] 2027
Scientisi Revised Pay Level -11 o YT CPC
11, Sk Prenab Ciogai, Seiemtist with RGP F 2000 - (s, A5 60035 00 . o). 20X]
Sekentisl Revised Pay Level <11 as V11 CPC
"= [CAR-CIFRI ANNUAL REPORT 022 _______————— —_—_-—‘::;:*
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FROMOTION
Adlminisirative — 4
5l M, Mame & Designation Promated fo
I, Shri Sudipta Gupta
I Shiri Biswajit Ba  tfus
¥ Shri Bamieah Sarkar Promoted o the post of AAD
4, Shei C, O, Pamaar Proanoted o the post of AAD
Technital - 3
51, No. Name & Designation Fromoted to
1. Shr Sobhendy Mandadl I"rnrrnr.r\d 1o Technrend l','lfﬁl:gr{'-l'—":-p
£l Shr Asimn Bxumar Jana Promoted to Technical Officer { T-5)
3 Ml Yiousul Al Sk,

Skilled Support Staff - |

Sl M Mg & Designation Prosmoted Lo

Prowseted 1o Techmbeal Cfficer (1-5)

I Ms. Shibani Bhattacharya Promoted to the post of LDC

SUPERANNUATION — 04

5l No.  Name Designation  Date of Birth
Dy, Kalpoma Srivastova AT 25, 0F. T2
i M, Gopal Chand 555 1201, Tha2
a4 M B, Magarrajan SRS 13, 05, [962
4, % (o " oy Fechatician 08, 05, 1962
i Mrs. (. Vinoda Laxmi Ps 03, 07, 1962
6. M. Subhiendu Momdal 5TA 7. 07 14a2
i b At Dis T 26, 10 1862
. M. Aranmvn Mitra Ty 16, 11, 1ia2
OBITUARY

SL Mo, Mame of the Offlicial Deslgmation

l. Mir, P{ii}mn: Shaw

e — —,
p——

==

Proanoted 1o the post of Administrative Oflicer
Promated 1o the podt of Adminiztrative Officer

Drate of Retirement Flace ol posting

3l.
A

il

3.
3l
2.
il

1.
i,
05,
s,
a7,
07,

1]

A 11

Assisiant Adminisirative O1hcer

2023
2022
2022
2022
a2
2022
2003

- 2003

Prayagraj
Prayagraj
Bangalore
Bangalon:
Bangalore
Hirrackpore
Barrackpose
Kolkatm

Date of demise
(8. 03,2022
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ACRONYMS

Abbreviaiion

uy
us
II_E-
AFDC
avg.
Avl
B
C
CaCo3
CoC
Cd, Cr, Cu, Ph, Zn, Fe
CF
Chl-n
Cm
CP
CPUE
[0
(B8]
O
EC
EMN
ESBM
EAL
FCE
FCR
FRL
g'gm
Girp
;|

hr
IMC
[LICN
ka

km

L

LC

m

mg
gl
Mm
Mn
MO
MP
m5
MT

M

ME
nos,

MNP

Expanded form
Micro gram
Micro Siemens
Degree Celsius

Assam Fishenies Development Corparation

Average
Swvailable

Brochemacal Oxyeen Demand

C'arbon
Calcium carbonate

Crferion conhinuous concentralion

Cadmium, chromium, copper, lead, zing, iron

Cat Fishes

Chlorophyll a

Centimetre

Crude Protein

Catch per Umit Effort

[Jata Deficient

Drissolved Oxvizen
Dissolved Organic Matfer
Electrical Conductivity
Endangered

Estoarine Set Bag Net

Fish aggregpating device
Feed Conversion Efficiency
Feed Conversion Batio
Full Reservoir Level

Eram

Gross Primary Productivity
Hectare

Hour

[ndian Major Carps

Intermational Union for Conservation of Nature

Kilogram
kilometre

Litre

Least Concern
Metre

Milligram
Milligram carbom
Millirneire
Manganese
Monsoon
Mudhva Pradesh
Specific conductivity
Metric Tonnes
Mitrogen

MNot Evaluated
Numbers

Mational Park
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Abbreviation Expanded form

NT Mear Threatened

WTL Mephelometric Turbidity Linit
O Ohrganic corbon

i Phosphorous

P2005 Phosplaus pentoxide

FCA Principal Component Analysis
PER Proigin Efficicncy Ratio
PFLCS Primary Fishenmen Cooperative Society
PR Post Monsoon

Ppt Parts per thousand

FEM Pre monsoon

R+ Coeffhicient of determination
RA Relative abundance

Rs. Indian Rupees

RC5P Scheduled Cazie Sub Plan
s Standard Deviation

T fon

TDS Total dissolved Solids

TSl Trophic State Index

L LIt

| Linit/litre

P Littar Pradesh

VL Yulncrable

WREF Winter Bagnet Fishery
WhBN Winter migratory bag not

Y Year




Dr. B. K. Das, Director

[ICAR-Centrul Inlamd Fisheries Research Institute,
Barrackpore, Kolkata - 700120, West Bengal
033259200 TTO): 033-25920020R)
(33-2392038R(FY; 033-215450997(F)
direcior.cyfrieicar. govandirector cafridpmail com
Fttpfwwwecafnres.in

D, 5, Samanta, Acting Head

Rivering Ecology and Fishenes Divizion [REF),
[CAR-Central Inlend Fisheries Research Institite,
Barrackpore, Kolkais - TOO120, West Bengal
033-2592 01 [ W91 (0N); Ext - 229

033-2337265TH: 830849303 M)

sameantac frigmail com

Dr. A. K. Das, Acting Head

Reservorr and Wetland Fishenes Dyvimon (EWF),
ICAR-Central Inland Fisheries Besearch Institute,
Barrackpore, Kolkot -7 20, West Bengal
D33-Z50Z 0TSO, Exd-23 1, 943224 T L)
archundas@yahoo.com

Dir. M. A, Hassan, Acting Head

Feshieries Enhancement & Mamgement (FEM),
ICAR-Cantral [ntand Fizsheries Research Instinite,
Barrackpore, Kolkats-700 120, West Bengal
33-2592 1191/ M0, Ext~ 210, %674 IERMGHM)
ma_hassanieredifmail.com

Dr. 5. K. Nag, Acting Head

Fishieries Resonree Azsessment ond Informatics {FRAT),
ICAR-Centrul Inland Fisherics Rescarch Institute,
Bamackpore, Kolkata -7 20, West Bengal
D33-Z502 11 MWD L0N); Exd - 20, B2 E M)
nmagsk 6T Eredifimail.com

Dr. A, K. Bera, Acting Head

Aguatic Environmental Biotechnology & MNanolechnology (AEBN ),
ICAR-Central Inlind Fisheres Besearch Instiute,

Barrackpore, Kolkota <7000 20, West Bengal

D33-2592 1 1HRD{0); Ext - 20K, GIIEI ORI M)
astmed HHM S vahoo.com

Dr. I N, Jha, Officer-in-charge

ICAR-CIFR] REeogional Centre,

24 Pannalal Road, Allalabad - 211002, Uskay Pradesh
D532-2461 520/ 0); D332-246053 1(0), 99566 10404(M)
dharmnath. thatgmail.com

Dr. B. K. Bhattacharjya, Acting Head
[CAR-CIFRI Regional Centre,

Henseheed Complex, Central Buaglsfing,

4" Floor, Beltola Basistha Road,

Drispair, Guwahati -TRI006, Azsaim

(3612224803 0 0361 -2225486(00, MI55532T4(M)
bkbhattachagyaEyahoo.com

|

Dr. {Ms.) Preetha Panikkar, Officer-in-charge
ICAR-CIFEI Regional Centre,

Hassarghatta Poat, Bengaliru - 360089, Karnataka

DR 2R249559000), NR0-2Z320363%( 1), YR45536TIR1{M)
precthn2 el pma Leom

Bh. Kamble Suhas Prakash, Officer-n-charge
ICAR-CIFR] Regional Research Centre

¥ Noor, New Administrative Building,

GERI Compound, Behind Yash Comples,

Giotr, Vadodmm- 3900021

(0265)-23 716010 and F); 9004D57233(M)
cifrivad iy nhoo, coum; subaskamible 1 4% prail.com

Ir. Deepa Sudheesan, Officer-in-charge
ICAR-CIFR] Research Station

CMFRI Camprus, Ermaboulom Moxth PO,
F.ochi - 6EM 8, Kerala

DAB4-2305073( 0, RORLO40RIM)
deepasudhessan@gmail.com

Dr: A. K. Das, In-charge

Extension & Training Cell,

ICAR-Central Inland Fisheries Research Institute,
Barrackpore, Kolkata - 700120, West Bengal
D33-25927 | D0k] (O): Bxt- 23]

033-25229978: 4432247 M)

archandasiEyahoocom

Dr. Arun Pandit, In-charge,

Econormics and Policy Unat

ICAR-Central Inland Fisheries Besearch Insiitute,
Barrackpore, Kolkata = TO01 20, West Bengal
03325021150/ (0); Ext-213

9o03136521(M)

orunpanditT4E pmaileom

Dr. 5. K. Manna, In-charge

Pricritisation, Monitoring and Evaluation Cell,
ICAR-Central Inland Fisheries Research Inatitute,
Rarrackpore, Kaolkata =T 120, West Bengal
033-25921 190/ (O); Ext - 235

D434 TEO1 HM)

snanyibmannaEyaho.com

[r. 5. Samanta, In-charge

Hindi Cell,

ICAR-Central Inland Fisheries Rescarch Institute.
Barrackpore, Kolkata 7001 20, West Bengal
033250211091 (0; Ext- 229

03323572657, SRI0RADT9(MG
samantacifrifmgmail com
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