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Director's Column

The institute organized Mahila
Matasyajibi Sammelan at Kultali,
Sundarbans, West Bengal in which Dr.
Himanshu Pathak, Secretary, DARE,
Govt. of India, and DG, ICAR, was the
Chief Guest. The DG, ICAR
acknowledged the excellent work carried
out by the institute for the livelihood
improvement of women fishers of
Sundarbans. The event was also much
appreciated by the fisheries fraternity and
ICAR higher ups.

About ICAR-CIFRI

Started as Central Inland Fisheries
Research Station in March, 1947 at
Barrackpore, West Bengal, ICAR-CIFRI
has carved a niche in inland fisheries
research. Induced fish breeding,
composite fish culture and other scientific
fish production practices developed
during the sixties by the Institute helped in
bringing the blue revolution in the
country. Reservoirs and wetland fisheries
management technologies developed and
disseminated by the institute resulted in
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During the last six months the institute has
applied for one patent, 6 copyrights and
one trademark. We have signed a
technology licence agreement for "CIFRI
Cagegrow" floating fish feed with
Glaucus Agrochem Pvt. Ltd. for non-
exclusive licence for a period of five
years. Our study has found new
distributional records of 8 macrobenthic
genera in upper and middle stretches of
the River Ganga. Our research has found
promising result on banana pseudostem
waste-based hydrochar as a supplement
for microalgae biodiesel production. First
time study was carried out to investigate
the microbial community composition
and functionality in a constructed natural
wastewater treatment wetland system.

We have been relentlessly trying to restore
the biodiversity of fish species,
particularly IMC in the River Ganga
through ranching and awareness for the
last couple of years. In this direction, we
have conducted 13 ranching programmes
in which over 22.5 lakh fingerlings were
released into the river Ganga.

enhanced fish production from these
resources. By the turn of the year 2000,
the research and development agenda of
the Institute concerning inland open
waters shifted from fish as the only
benefit to ecosystem health and
ecological benefits with emphasis on
sustainability, livelihood and nutritional
security. In addition to the Headquarters at
Barrackpore and research station at
Kochi, CIFRI has four Regional Research
Centres at Allahabad, Guwahati,
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We have organized several important
meetings like interactive workshop on
management of open water fisheries in
Sikkim, national seminar on "Ecology vs.
Economic Development with Special
Reference to the Ganga Basin" with NGB
at Prayagraj, Uttar Pradesh, advisory
committee meetings of NePPA project
and hilsa project. In addition to one
training programme for student, 2 training
programmes for officials; a total of 14
training programmes were conducted for
the fishers/fish farmers during the period.
I welcome Shri Kumar Vivek, who has
joined the institute as Chief
Administrative Officer. I congratulate all
the staff who got promoted and also got
awards/recognitions for the institute. I
wish a happy and healthy retired life to
both the two staffs who got superannuated
during this period.

August 2023 Dr. B. K. Das

Director

Bengaluru and Vadodara, through which
the issues of inland open water fisheries
are being addressed.

Printed at
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Research Highlights

New distributional records of the macrobenthos in upper and middle stretches of the river Ganga

During the winter season sampling of 2022-23, a total of 31 macrobenthic fauna belonging to 12 orders and 22 families, comprising 13
gastropods, 6 bivalves, 8 insects, 2 polychaeta, and 2 clitellata, were recorded from 13 sampling sites of the river Ganga from Harshil
to Balia. Out of 31 genera, eight (08) macrobenthic genera were reported for the first time at different sampling centres. The genera are
Cybister sp., Sigara sp., Antocha sp., Capitella sp. and Caenis sp. from Narora and Haridwar, Segmentina calatha and Gyrinus
sericeolimbatus from Bijnor, Diplonychus eques from Ghazipur.

Gyrinus sericeolimbatus Caenis sp. Diplonychus eques Segmentina calatha

V.R. Thakur, S. K. Verma, D. N. Jha, A. Alam, J. Kumar, S. K. Mishra, D. Verma, R. Jaiswal and B. K. Das

Reproductive characteristics of Mystus tengara from the Brahmaputra River valley

Mpystus tengara, locally known as tengara, is a small catfish belonging to the Bagridae family of the order Siluriformes. M. fengara (50
nos.) from the rivers and wetlands under the Brahmaputra River system was collected every month from July 2022 to June 2023. The
total length and weight of the male fish ranged from 6.8-9.5 cm and 3.6-8.6 g, respectively, and those for female fish, they ranged from
6.8-10.15 cm and 3.5-11.21 g, respectively. Male dominance over female in the collected population was observed with a male to
female ratio of 1.18:1. Gonadal development was observed to start in January, and maturity with gut occupancy of 80-100% was
observed in the months of June and July. At the time of maturation, males are distinguished by an elongated genital papilla in front of
the anal fin, while females have a fuller body. The gonado-somatic index (GSI) ranged from 0.54—1.07 in male fish and 0.45-17.84 in
female fish. The absolute fecundity ranged from 10160 to 16131 ova/fish, and the relative fecundity ranged from 1231.1 to 1455.5
ova/gbody weight.

(a) (b) (c)

(a) Fully matured female gonad, (b) male specimen of M. tengara and (c) female specimen of M. tengara

Sona Yengkokpam, N. Sharma, B. C. Ray, D. Bordoloi and B. K. Das
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Illegal act of fishing endangering aquatic wildlife ecosystems in the Mahanadi River

The dangerous and illegal act of fishing by dynamiting, poisoning
water bodies, and electric fishing were reported by the fishermen
in the middle and lower stretch of the Mahanadi River during a
recent survey in Odisha. The use of explosives not only
endangered some rare species but also polluted the water. The
local fishermen opined that they resort to illegal fishing methods
as getting a decent catch with conventional netting techniques is
difficult. Such fishing methods destroy aquatic wildlife habitats,
killing animals indiscriminately and reducing catches.

Canciyal Johnson, Mitesh Ramteke and B. K. Das

Survey at a fishing village of river Mahanadi

Occurrence of vermiculated sailfin catfish at upper stretches of Hooghly-Matlah estuarine system

Juveniles of P, disjunctivus collected from upper
stretches of Hooghly-Matlah estuary

Juveniles of vermiculated sailfin catfish, Pterygoplichthys
disjunctivus (Weber, 1991), were found in good numbers from
Nabadwip to Balagarh stretch during a recent monsoon survey of
the Hooghly-Matlah estuarine system (upper stretches of the
estuary). This invasive catfish is reportedly having a considerable
impact on the aquatic food base and, as a result, severely affecting
native invertebrate and vertebrate species. The salinity values
from Nabadwip and Balagarh, which are 0.01 and 0.29 ppt,
respectively, clearly show their salinity tolerance limitations.
Because of its resilience and propensity for many spawns, this
species is increasingly displacing local fish germplasm in other
aquatic ecosystems, as reported. To stop the entry of such foreign
invasive species, an adequate legislative framework, community
involvement, and strong management measures must be put in
place.

Dibakar Bhakta, R. K. Manna, S. M. Nair, S. Samanta and B. K. Das

Health of River Tapti based on fish-based Index of biotic
integrity (IBI)

An assessment using a fish-based index of biotic integrity
(IBI) was carried out to probe the health status of river Tapti
based on the fish assemblage data. River health was
estimated by adopting twelve metrics under five categories,
such as taxonomic richness, habitat composition, tolerance
indicators, species resilience, and trophic composition. The
IBI score based on the pooled fish abundance data in the
river Tapti ranged from 33 to 60. The study revealed that

IBI score and corresponding integrity class
of various sampling sites in river Tapti

three-fourths of the river stretch was moderately impaired (25-50% impairment), and the most deteriorated site was Kamrej with 45%

impairment.

Sangeetha M. Nair, Sajina A. M., Dibakar Bhakta, Pranab Gogoi, B. K. Das and S. Samanta
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Accidental catch of endangered turtles at Ken River within Panna National Park Complex

The IUCN Red List categorizes the Ganges softshell turtle, Nilssonia gangetica
(Cuvier, 1825), and the crowned river turtle, Hardella thurjii (Grey, 1831), as
Endangered. Two N. gangetica and one H. thurjii specimens were discovered
during monsoon sampling along the Ken River in the Panna National Park
Complex in Madhya Pradesh. The specimen of N. gangetica could be identified
based on the structure of the carapace and plastron, with a low and oval carapace of
grey-black, green, or grey colour. Typical black reticulations are present on the
carapace. The juvenile had 3—6 dark circular spots on the carapace. The carapace is
considerably depressed with a weak vertebral keel, or a vertebral and two weak
pleural keels are characteristics of Hardella thurjii. N. Gangetica is one of the
species that is most heavily used for its oil and flesh. N. gangetica may reach a
length of 940 mm, while H. thurjii may reach 650 mm. In the sampling sites,

freshwater turtle conservation knowledge is lacking. Since it is illegal to possess Ganges softshell turtle from river Ken
this turtle, as given in Part II of Schedule I of the Wildlife (Protection) Act of 1972, local fisheries, including stakeholders, should be
made aware of this fact.

Dibakar Bhakta and R. K. Manna

Benchmarking of pesticide contamination in river Gomti and its mediated health risk estimate

Pesticide residues mainly originate from anthropogenic activities,
and they are quite often detected in the aquatic environment,
including rivers. The study revealed organochlorine (OC)
contamination to the extent of 52% of water, 30% of sediment, and
43% of fish samples, while organophosphate (OP) contamination
was present in 33%, 25%, and 39% of samples, respectively in the
Gomti, a tributary of the Ganga. The synthetic pyrethroids (SPs)
were not detected in any of the matrices. The concentrations of
pesticides in the water indicate stress conditions to some extent for
aquatic life. The hazard index (HI) was less than 0.1, indicating
chances of low to no risk for continuous exposure to adults and
children. Thus, the present study states that consumption of fish
Pesticide pollution status in river Gomti, India from the river contaminated with different OC or OP residues

would not pose any direct risk to the consumers.
Unclassified

S. K. Nag, Soma Das Sarkar, S. K. Sahu and Sajina A. M.

Viruses Sewage site  Outlet site

Middle zone  Inlet site

Eukaryota

Domain

Metagenomic characterization of the sediment microbiome from east-
Kolkata wetland Bacteria

A metagenomic study was conducted in Sardar Bherry, situated in the East
Kolkata wetland to investigate the functionality of constructed wetlands
receiving urban wastewater. Bioinformatics analysis revealed a total of 57 phyla
and 117 different classes of microorganisms in the east-Kolkata wetland.

Archaea

Percentage

Taxonomic abundance of the microbial community of
East-Kolkata wetland at domain level

05



c‘ﬁm‘ﬁm

I1IFRINEWVW

(January - June 2023) Vol.27 No.2

v ISSN - 0972-0774

Taxonomical profiling of the sediment microbiome revealed that the highest occurrence of microorganisms was observed in sewage
site sediment, followed by the inlet site, middle zone, and outlet site, respectively. Taxonomical classification confirmed that domain

bacteria predominated, ranging from 86.05 to 89.15%, followed by Eukaryota and Archaea; however, the existence of viruses was
only found in sewage sites. Proteobacteria were the most abundant phylum of the bacterial community in Sardar Bherry East-Kolkata
wetland, representing, i.e., the sewage site (63.12%), the inlet site (44.03%), the middle zone (45.28%), and the outlet site (44.66%).
Functional classification through COG (Clusters of Orthologous Genes) categories revealed that most of the genes-nearly 50%-were
involved in metabolism, followed by cellular processes and signalling, and information storage and processing. This is the first study
to investigate the microbial community composition and functionality in a constructed natural wastewater treatment wetland system.

Suvra Roy, Vikash Kumar, Tanushree Banerjee, B. K. Behera and B. K. Das
Banana pseudostem waste-based hydrochar as a supplement for microalgae biodiesel production

Around 80 million metric tons of banana stem waste are being
generated in India, which remains unutilized. In the present study,
the effect of hydrochar derived from hydrothermal carbonization
(HTC) of banana pseudostem as a supplement was investigated
on the growth performance of microalgae, Graesiella emersonii
MNS877773, for biodiesel production. The result revealed that the
addition of hydrochar at the exponential growth phase of
microalgae decreased the pH of the culture medium and
maintained it near neutral. It also showed two times higher
biomass productivity, lipid accumulation, and productivity in
microalgae when compared to the control. The occurrence of
desirable fatty acids for biodiesel like methyl palmitate was also
56% higher than the control. The produced biodiesel also
complied with the national and international standards for biodiesel.

Santhana Kumar V., D. J. Sarkar, Tanushree Banerjee and B. K. Das

Detection of microsporidian parasite, Enterocytozoon hepatopenaei (EHP) associated with White Feces Syndrome in cultured
Pacific White shrimp (West Bengal, India)

Enterocytozoon hepatopenaei (EHP), a microsporidian parasite, was detected at Contai,
Chandipur, and Morghat in East Midnapore district, West Bengal, in shrimp farms. Floating
white feces were observed on the surface of the pond's
water. It was also discovered that shrimp were having
growth retardation, increased size variability, and
were in more advanced stages. The infected shrimp
have soft shells and exhibit lethargy, reduced feeding,
and empty midguts. The shrimp samples were
collected and aseptically brought to the ICAR-CIFRI

laboratory for molecular confirmation. The nested Molecular detection of

. . Enterocytozoon hepatopenaei
PCR assay has been used to screen shrimp tissue, (EHP) using specific primers

feces, feed, and environmental samples for the possible presence of the Enterocytozoon
White feces observed in the cultured water
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hepatopenaei parasite. The results confirm that most shrimp samples were positive for EHP. The findings also indicated the

widespread occurrence of EHP in shrimp farming systems in West Bengal. Currently, there is no effective method to treat EHP. Once
infection is confirmed, very often it will stay, and the only way to deal with it is epidemic control and the implementation of biological
preventive measures from breeding to farming.

Vikash Kumar and B. K. Das

Variability and fractionation study of carbon stored in the Sundarbans mangrove sediment to predict its role in climate
change mitigation

Sediment depth profiles (0-10

cm, 10-20 cm, 20-30 cm, and

30-45 cm) were sampled from

Jharkhali, Dhamakhali, and

Pathar Pratima stations of the

Indian Sundarbans. Results

showed that the mean value of

SOC considering all the stations

and seasons decreases with

depth. Temporal patterns of C

stock showed that pre-monsoon

and post-monsoon seasons have high levels of carbon as compared to monsoon seasons. The highest total sediment carbon stock was
found in Dhamakhali, which is under constant anthropogenic pressure. A substantial quantity of carbon is predominantly associated
with the non-labile carbon since most of the C is stored as resistant pools in mangrove sediment. Thus, this carbon fraction is
sequestered into the sediment of the Indian Sundarbans. Overall, the Indian Sundarbans mangroves act as a natural carbon sink but can
be a significant source of greenhouse gases if the mangrove vegetation is not protected.

Ajoy Saha, Pranab Gogoi, B. K. Das and Pritijyoti Majhi

Fish diversity of Umiam reservoir, Meghalaya

A study in the Umiam reservoir, located in Ri-Bhoi District of Meghalaya showed that the common carp (Cyrprinus carpio) has
established in the reservoir and dominates fish catches, with the indigenous chocolate mahseer (Neolissocheilus hexagonolepis)
occurring in low numbers. Five
varieties or strains of Cyprinus
carpio were recorded viz.,
Cyprinus carpio var. communis
(Scale carp), Cyprinus carpio var.
specularis (Mirror carp), Cyprinus
carpio var. nudus (Leather carp),
Cyprinus carpio var. koi (Koi carp),
and Cyprinus carpio var.
haematopterus (Amur carp).

Among all species, scale carp were ) )
Map of Umiam reservoir, Meghalaya Cyprinus carpio var. koi (Koi carp)

recorded most frequently. We . ;
d y caught from Umiam reservoir

recorded the Leather and Amur carp
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in the reservoir for the first time. A total of 38 fish species have been documented from primary and secondary sources. Highly
carnivorous, Clarias gariepinus is also recorded from the reservoir, which is a major threat to the ichthyofaunal diversity of the
IeServoir.

Pronob Das, B. K. Bhattacharjya, S. Borah, S. Yengkokpam and D. K. Meena

Evaluation of common carp, Cyprinus carpio, silver barb, Barbonymous gonionotus and Rohu, Labeo rohita in mid-altitude
cages

A battery of six CIFRI-GI cages

with an area of 100 m’ per cage (5

x 5 x 4 m’ per cage) was installed

in the Umiam reservoir,

Meghalaya with a total cage water

volume of 540 m’ (90 m’/cage).

Fingerlings of Rohu, Labeo rohita

(20%), Common carp, Cyprinus

carpio (60%) and silver barb,

Barbonymous gonionotus (20%)

were stocked in the cages with 3

Feeding of fish in cage by fisherwomen Cleaned net due to silver barb in cages stocking densities. Fishes were fed

twice daily with CIFRI-CAGEGROW (crude protein, 28%) floating feed at 2-5% of their body weight. After six months of rearing, a

total fish production of 500 kg/cage (average) was achieved. Common carp appear to be the best-performing species in cages in the

mid-altitude region. Silver barb also performs well in terms of growth and acts as a cleaner of cages. So, silver barbs can be used for

summer culture. Common carp in combination with silver barp can be a model for mid-altitude cages in Northeast India as a summer
crop.

Pronob Das, B. K. Bhattacharjya, S. Borah, S. Yengkokpam and D. K. Meena

Eutrophication due to high organic pollution in Ramgarh tal, Gorakhpur, Uttar Pradesh

A study during winter of 2023 in Ramgarh tal

(wetland) recorded a total of 22 phytoplankton

species, belonging to Bacillariophyta (8 spp.),

Chlorophyta (8 spp.), and Cyanobacteria (6 spp.).

The top ten species contributed about 85%, of

which four filamentous Cyanobacteria

(Chroococcus sp., Phormidium sp., Geitlerinema

sp., and Aphanocapsa sp.) together contributed

more than 61% in total abundance. The density of

phytoplankton was recorded at more than fifty

lakh per litre, confirming eutrophication in

Ramgarh Tal. It is also confirmed by the Palmer Ramgarh tal, Gorakhpur, Uttar Pradesh
Index (25), which confirms high organic pollution. Therefore, stocking suitable fish species that can feed on filamentous
Cyanobacteria is recommended.

Jeetendra Kumar, A.Alam,V.R. Thakur, S. K. Srivastava, Vijay Kumar, B. K. Das and A. K. Das
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Accidental record of a zoonotic trematode, Fasciola sp. in the Parvati wetland of Arga Parvati Bird sanctuary,
Gonda, Uttar Pradesh

A survey conducted in the Parvati wetland in Parvati Arga Bird sanctuary of
Gonda district of Uttar Pradesh during the February 2023 resulted in the
accidental finding of the common liver fluke, Fasciola sp. It is a flat worm
documented as a parasite of ruminant livestock globally in all the continents
except Antarctica. It belongs to the Phylum Platyhelminthes and Class
Trematoda. It causes the infection in the liver called fascioliasis which is a
foodborne infection and is of zoonotic important. The life cycle of Fasciola
involves with the defecation of eggs in the stool by the final host (ruminant
cattle), which infects an intermediate host (snail, Family Lymnaeidae),
particularly species in the genera Lymnaea, Galba, Fossaria, and
View of the wet mount of Fasciola sp. Pseudosuccinea.

Absar Alam, Jeetendra Kumar, Dharm Nath Jha, Raju Baitha, Sushil Kumar Verma, Suman Kumari and R. K. Manna
Severe infestation of Isoparorchis hypselobagriin cage cultured Ompok bimaculatus in Maithon reservoir, Jharkhand

Infestation of Ompok bimaculatus with Isoparorchis hypselobagri was
estimated at 42.2% (July), 42.2% (August), 51.11% (September), 60%
(October), 68.89% (November), and 88.89% (December) of 2022. The
intensity of infection ranged from 1 to 10, and the mean intensity was
calculated as 1.68 (July), 2.26 (Aug), 2.73 (Sept), 2.93 (Oct), 3.10
(Nov), and 3.175 (Dec). The metacercarial form of 1. hypselobagri was
spread throughout the body of the fish host, with more concentration in
vital organs like the kidney and near kidney areas. Further, this
investigation also traces the possible source of cercariae to the snails

Microscopic view of Isoparorchis h)épselobagri found
obtained from cage cultured Ompok bimaculatus attache

d to the cage fouling. The occurrence of this parasite has made the |
appearance of O. bimaculatus undesirable for consumption and may
affect consumer preference. To protect against such infestations, the
control of snail vectors is necessary. Further cage culture site selection

and species selection should also consider the potential of parasitic

infestation. Infestation of 1. hypselobagri in O. bimaculatus. A metacercaria
is embedded under skin at base of anal fin of fish host

Manoharmayum Shaya Devi, Gunjan Karnatak, Asit Kumar Bera and B. K. Das

Zero-mesh netin indigenous fish trap 'Dhol': A concern for sustainable fishery in River Kulik, Uttar Dinajpur, West Bengal

'Dhol' is an indigenous fish trap, popularly used by the fishers in the river Kulik, flowing through the Uttar Dinajpur district of West
Bengal. Circular iron frames are used at both ends of the trap, and these frames are horizontally connected by around 10 bamboo
splitters. The metal frames and bamboo splitters form the main skeleton of the trap and prevent it from losing its shape during fishing.
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The outer covering of the trap is fine mesh netting made of
nylon. There is a long wall of zero-mesh netting with a
length of 3.5-4 m tied perpendicular to the open side of the
trap that helps in driving the fish towards the trap and
improving the catch. The local fishermen employ this
traditional fishing gear to catch mostly prawns, spiny eels,
and other native fish. If the mesh size of the netting can be
increased suitably to allow the small fish juveniles to pass
through, these traps can be used for sustainable fishery in the
region.

Sajina A. M., Suman Kumari, Ali Y. and R. K. Manna
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Dhol trap used in river Kulik

Ecological niche characterization of the zooplankton community of a tropical small reservoir in India

Radar chart showing the horizontal distribution
of zooplankton in studied reservoir

Activities Under NEH Projects

A study in Derjang reservoir of Odisha revealed that the density of
Rotifera (Keratella tropica and Brachionus falcatus) and Cladocera
(Diaphanosoma sp.) was predominant in the lotic zone. However, the
groups Copepoda and Crustacean nauplii were abundant in the
transitional zone of the reservoir. Overall, the total zooplankton
abundance was significantly different spatially (p<0.05) between the
dam area and lotic zone. The minimum zooplankton density was
recorded in the dam area or downstream of the reservoir due to regular
water discharge from the dam. A horizontally clumped mode of
dispersion was found spatially for each zooplankton group and niche
separation among the groups to avoid competition. The information on
this spatial dispersion of zooplankton will be useful to state reservoir
health and sustainable management.

Pritijyoti Majhi, Pranab Gogoi, Lianthuamluaia, C. Jana, B. K.
Das and R. K. Manna

Demonstration of pen culture of small indigenous fishes with carps at Takmu Lake of Manipur

Pen culture of small
indigenous fish (SIF)
Amblypharyngodon
mola, with major carps
was demonstrated in
Takmu Lake, Manipur,

Fish harvested from pens in Takmu lake of Manipur in collaboration with
the Department of Fisheries, Govt. of Manipur. Six rectangular pens (individual dimensions 25 m x 20 m) were constructed using
HDPE nets, FRP poles, bamboos, and macrophyte mass (Phumdi) as floating structures. The pens were stocked with the SIF A. mola
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(mola), major carps Ctenopharyngodon idella (grass carp), and Labeo rohita
(rohu). The initial length and weight of the stocked fish were: 0.5 g and 3.86
cm for mola, 206.7 g and 25.6 cm for grass carp, and 61.9 gand 17.33 cm for
rohu. Partial harvesting of fish weighing more than 1 kg was conducted after
5 months of culture. A total of 341 kg of grass carp fish with an average length
and weight of 52.24 cm and 2.27 kg were harvested. The fish were sold at Rs.
280 per kg at the local market, generating a revenue of Rs. 95,480.

Sona Yengkokpam, T. N. Chanu, D. Debnath, W. A. Meetei, N. Sharma,

B. K. Bhattacharjya and B. K. Das

Demonstration of cage culture technology in Dumbur reservoir of

Tripura

Director, ICAR-CIFRI visiting the cage site

Fish harvested from pens in Takmu Lake of Manipur

The institute, in collaboration with the Department of Fisheries, Govt. of
Tripura, conducted two demonstrations of cage culture in the Dumbur
reservoir: one with common carp (Cyprinus carpio) and another with
Grass carp (Ctenopharyngodon idella). In the first demonstration,
20,000 fingerlings of C. carpio were stocked in 10 cages (effective water
volume in each cage: 84 m’). After one year of culture, the average
weight of common carp was 557.5543.32 g with an estimated fish
production of 900-1000 kg per cage. In the second demonstration, a total
of 7,000 fingerlings of C. idella were stocked in 10 cages. After 10
months of culture, the average weight of grass carp was 790.73+18.75 g,
with an estimated fish production of 500-550 kg per cage. Both
demonstrations showed the suitability of cage culture technology for
culturing common carp and grass carp in Dumbur reservoir.

D.Debnath, S. C. S. Das, A. K. Yadav, B. C. Ray, B. K. Bhattacharjya and B. K. Das

Interactive workshop on 'Management of Openwater Fisheries of Sikkim’

Interactive workshop on 'Management of open water
fisheries in Sikkim’

The Institute organized an interactive workshop on 'Management of
Open Water Fisheries in Sikkim' at Gangtok in collaboration with the
Directorate of Fisheries (DoF), Govt. of Sikkim, on 29 May 2023. The
major objectives of the workshop were to apprise the DoF, Sikkim,
about the recent activities of ICAR-CIFRI in open water fisheries in
Northeastern (NE) India, to understand research support requirements
in the state, and to explore collaborative work programs with the DoF,
Sikkim. Altogether, 40 participants, including the Director, ICAR-
CIFRI, Director of Fisheries, Sikkim; DoF officers; Scientists of
ICAR-CIFRI, Guwahati Regional Centre; Professors and M.Sc.
students of Zoology, SRM University; fishers, fish farmers, members
of the Sikkim Anglers' Association; and representatives from local
print and media, participated in the day-long workshop.

Niti Sharma, B. K. Bhattacharjya and B. K. Das
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Field visit to Dikchu reservoir, Sikkim

A joint field visit, represented by staff of [CAR-CIFRI and
the Directorate of Fisheries, Sikkim, was undertaken to
Dikchu reservoir, Sikkim, on 30 May 2023, to explore the
possibility of initiating enclosure culture in the reservoir.
The Director of ICAR-CIFRI, the Director of Fisheries,
Sikkim, along with the scientific team of ICAR-CIFRI and
DoF officers, visited possible sites in the reservoir. The joint
team also visited two commercial trout farms in the locality,
which were supported by the Directorate.

Niti Sharma, B. K. Bhattacharjya and B. K. Das

Field visit to Dikchu reservoir, Sikkim

Technology Management News

Patent filed
e A patent application entitled "Synergistic Immunity Enhancer Compositions of Natural Origin for Fish and Method of

Preparation Thereof™ has been filed with the Indian Patent Office, Kolkata, on 13 May 2023, in the name of the Indian Council
of Agricultural Research. Patent application No. is20233103379.
Copyright filed

e Copyright application no. 6642/2023-CO/SW “eMatsya-an innovative data acquisition system to collect fish catch data from
inland water bodies” on 13 March 2023

e Copyrightapplication no. 7869/2023-CO/L, “Mapping of Inland Water Bodies of Telangana” on 24 March 2023
e Copyrightapplication no. 7873/2023-CO/L, “A Guide to Ornamental Fish Farming” was filed on 24 March 2023
e Copyrightapplication no. 7877/2023-CO/L, “Rangeen Maach Chaaser Pustika” was filed on 24 March 2023

e Copyrightapplicationno. 7893/2023-CO/L, “Alankari Machhli Palan par Sandarshika” on 24 March 2023

e Copyrightapplicationno.7878/2023-CO/L, “Rangeen Maach Chass Margdarshika” on 24 March 2023

Trademark filed

o The trademark application entitled "CIFRI HDPE Circular Cage ™" has been filed on 30 November 2022, under class 22 in the
name of the Indian Council of Agricultural Research. Trademark application No. 5703691




N E SR il SRR IURS

1 RINEW

Vol.27 No.2 (January - June 2023)

ISSN : 0972-0774 v

Commercialization and licensing of technologies

Technology license transfer of “CIFRI Cagegrow feed” to
Glaucus Agrochem Pvt. Ltd., Kolkata

The Institute signed a technology licence agreement for "CIFRI
Cagegrow" floating fish feed with Glaucus Agrochem Pvt. Ltd. On
27 April 2023. ICAR-CIFRI grants a non-exclusive licence for a
period of five years for the manufacturing and sale of ICAR-CIFRI
Cagegrow floating fish feed in the territory of India.

MoU signed

MoU with Department of fisheries, Government of West Bengal

The institute signed a memorandum of Understanding (MoU)
with the Directorate of Fisheries, Government of West
Bengal, on 01 March 2023 for cage culture in Kangsabati
reservoir, Bankura, West Bengal. The MoU was signed in the
presence of Shri Biplab Roy Chaoudhury, Hon'ble Minister in
Charge, Fisheries, Government of West Bengal, at Meen
Bhavan, Kolkata, by Dr. B. K. Das, Director, [CAR-CIFRI,
and Dr. Vishwanath, IAS, Director, Department of Fisheries,
Government of West Bengal.

MoU with Glaucus Agrochem Ltd.
o AMoU signed between Glaucus Agrochem Ltd., Agrinnovate India (Agln), and ICAR-CIFRI, Barrackpore, on 27
April 2023, for anon-exclusive licence agreement of "CIFRI Cagegrow Feed Technology.

Contract agreement with Scatec ASA
o The agreement was made on 09 January 2023 for "Assessment of fisheries and ecology in Kameng basin of
Arunachal Pradesh in relation to proposed hydro-power projects at Gongri and Dinchang". The Scatec ASAis a
Norwegian company which specialises in renewable energy systems.

Success Story

CIFRI pen culture technology package enhanced the livelihood of displaced tribal fishers

Mapithel reservoir located in Kamjong district of Manipur, is a medium reservoir and the largest in the state, with a water spread area of
1100 hectares. The dam has displaced over 12,000 people. All the population affected by the reservoir belong to the Tangkhul tribe.
Fishing is the primary source of livelihood for the displaced people. To support the livelihood of the displaced tribal populace of the
reservoir, [CAR-CIFRI has given two pens (0.1 ha) along with 50,000 fish seeds and 2 tonnes of CIFRI CAGEGROW feed for raising
fish as stocking material for reservoir fisheries enhancement to the society "The Mapithel Dam Affected Fishery Co-operative
Society". Additionally, a motorised FRP boat of 10 m OAL was also given to the society by the institute. The tribal fishers were also
trained at the Institute headquarters and a mass awareness programme was also conducted at Ramrei village, Mapithel reservoir site, to
raise awareness among the fishers on reservoir fisheries management.
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Labeo catla(18.28+0.23 g), Labeo rohita (5.2+0.12 g), and Cirrhinus mrigala (5.5£0.08 g) were stocked in the ratio 2:1:1 at the rate of
250 nos./m’ in duplicate. The fishes were fed with CIFRI CAGEGROW feed twice a day at a rate of 2-3% of body weight. The fishes
were raised for five months, from September 2022 to January 2023. The average weight recorded at the end of the culture period was
283.13+1.70 g, 186.26+47.02 g, and 116.00+0.87 g in L. catla, L. rohita, and C. mrigala, respectively. The survival rate of fish ranged
from 80 to 88%. The specific growth rates (SGR) of L. catla, L. rohita, and C. mrigala were 1.82, 2.56, and 2.03, respectively. The
species-specific net fish production per pen was recorded as 2601 kg, 898.8 kg, and 546 kg for catla, rohu, and mrigal, respectively.
The fish from the pens were released into the reservoir for stock enhancement, resulting in livelihood support for the displaced tribal
fishermen of the affected villages.

This technology was an eye-
opener for the 370 fishers of the
cooperative society, which
yielded 8.1 metric tonnes of fish
from two pens, which could
ultimately produce 36 metric
tonnes in a year from the
reservoir with an additional
average income of Rs. 24,000 per
fisher (at Rs. 250 per kg). Society
is highly motivated by this
demonstration and will
implement it for reservoir
productivity enhancement in the
coming years.

T.N. Chanu, B. K. Das and Aparna Roy

Women empowerment through cage culture in reservoirs: success stories of Chhattisgarh

In the state of Chhattisgarh, cage culture has emerged as a promising

practice for both economic development and food sustainability.

Traditionally, fisheries and aquaculture have been perceived as male-

dominated sectors, with women's roles often confined to post-harvest

activities. Cage culture presents an opportunity for a more inclusive

participation of women, as it involves a range of activities from cage

installation to feeding, monitoring, and harvesting where women can

be employed. In a recent study it was found that in the state, out of

sampled cage culture sites, 20% are owned and cultured by women

fish farmers. A self-help group in cage culture were also formed and

run exclusively run by females. Such activities have allowed women

to generate income and become economically independent. By

Cage culture unit owned by female-led SHG in earning their own income, women gain financial autonomy, enabling
Kuwarpur reservoir them to
support themselves and their families, make financial decisions, and

improve their overall socio-economic status.

To ensure effective women empowerment through cage culture, it is crucial
to address gender-specific barriers, provide equal access to resources and
training, and promote gender equality in the fisheries sector. Encouraging
supportive policies, fostering inclusive environments, and creating
opportunities for women's capacity building and leadership development
are essential for realizing the full potential of women empowerment in cage
culture in reservoirs.

Anjana Ekka, Arun Pandit and B. K. Das
14

Cage culture unit owned by Gayatri Dhruw, in Ballar reservoir




o oE S e

1 RINEW

Vol.27 No.2 (January - June 2023)

ISSN : 0972-0774 v

Awards & Recognition

e Dr. Dibakar Bhakta received the best 'Senior Scientist Award' at the National
Seminar on "Ecology Vs. Economic Development with Special Reference to the
Ganga Basin (NEED-2023), held at Nehru Gram Bharati and ICAR-CIFRI,
Prayagraj, during 25-26 February 2023. He also received the best oral
presentation award for paper on "Ichthyofaunal abundance, juvenile
distribution with special reference to hilsa juvenile fishery at Hooghly-Matlah
estuarine system along the Gangetic delta, India."

e Dr A. K. Yadavreceived the 'Excellence in Research Award 2023' by the Kalash
Research and Welfare Society for his contribution to science and research.

e Dr.S.C.S. Dasreceived the 'Best Ph.D. thesis Award 2023' by Kalash Research
and Welfare Society for his contribution to science and research. He also
received the best oral presentation award for his paper on "Ecology and
reproductive strategies of Cyprinus carpio L. in the River Ganga at Prayagraj,
India" at the National Seminar on "Ecology vs. Economic Development with
Special Reference to the Ganga Basin (NEED-2023), held at Nehru Gram
Bharati and ICAR-CIFRI, Prayagraj, from February 25-26,2023.

e Dr. S. Borah received the Young Scientist Award 2023 by Kalash Research and
Welfare Society for his contribution to science and research.

Dr. Dibakar Bhakta receiving the best 'Senior Scientist Award'

e Dr. B. K. Bhattacharjya, Dr. Pronob Das, and Dr. B. K. Das were the recipients of
the "Award of Appreciation" at the "Northeast Livestock-Aqua-Poultry Expo,
2023 & Conference" during April 18-20, 2023, at the Maniram Dewan Trade ~ Dr. Pronob Das receiving the "Award of Appreciation”
Centre, Guwahati, for their contribution to the development of fisheries and aquaculture in Northeast India.

ICAR zonal sports tournament (Eastern Zone) 2022 at ICAR-IVRI, Izatnagar during 24-27 April 2023

The institute sports contingent won several medals in the tournament. Dr. Suman Kumari won a gold medal in discus throw (women)
and a silver medal in javelin throw (women). Dr. Sajina A. M. won gold medals in badminton singles and doubles. Ms. Anjana Ekka
won a gold medal in badminton doubles.

Dr. Sajina A. M. receiving medals Dr. Suman Kumari, Ms. Anjana Ekka and Dr. Sajina A. M.
with their medals (from R to L)
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Human Resource Development

Trainings conducted for fishers/fish farmers
A total of 14 training programmes were conducted for the fishers/fish farmers during January- June 2023. The details are as under.

SI. | Title of the training programme Date No. of participants Venue
No.

1. | DoF Bihar sponsored training on inland 04-10 January 30 fishers/fish farmers from CIFRI HQ
fisheries management Sitamarhi district, Bihar

2. | DoF Bihar sponsored training inland 01-07 February | 30 fishers/fish farmers from CIFRI HQ
fisheries management Sheohar district, Bihar

3. | Hands-on training and field 08-10 February | Fishers of Farakka ICAR-CISH-
demonstrations on brood stock KVK, Malda
development and fish breeding of carps
under the funding support of NTPC,
Farakka conducted in association with
the ICAR-CISH, KVK, Malda

4. | Training on ornamental fish farming 14-16 February 19 rural women of Kultali, CIFRI HQ
training Sundarbans

5. | DoF Bihar sponsored training inland 14-20 February | 24 fishers/fish farmers from CIFRI HQ
fisheries management Saran district, Bihar

6. | NABARD sponsored training on inland 21-23 February | 25 fishers/fish farmers of Haroa| CIFRI HQ
fisheries management Block, North 24 PGS, WB

7. | DoF Bihar sponsored training on inland 21-27 March 30 fishers/fish farmers from CIFRI HQ
fisheries management Darbhanga district, Bihar

8. | ATMA sponsored training on inland 27-29 March 17 fishers/fish farmers from CIFRI HQ
fisheries management with special Berhampore Block,
emphasis on IFS Murshidabad, WB

9. | DoF Bihar sponsored training on inland 04-10 April 30 fishers/fish farmers from CIFRI HQ
fisheries management Madhepura district, Bihar

10. | DoF Bihar sponsored training on inland 18-24 April 30 fishers/fish farmers from CIFRI HQ
fisheries management Katihar district, Bihar

11. | DoF Bihar sponsored training on inland 16-22 May 30 fishers/fish farmers from CIFRI HQ
fisheries management Munger district, Bihar

12. | DoF Bihar sponsored training on inland 24-30 May 30 fish farmers from CIFRI HQ
fisheries management Bhagalpur, district, Bihar

13.| ATMA sponsored training on inland 06-10 June 42 fishers/fish farmers farmers| CIFRI HQ
fisheries management from Parjang block, Odisha

14. | DoF Bihar sponsored training on inland 22-28 June 30 fishers/fish farmers from CIFRI HQ
fisheries management Jamui district, Bihar

Sitamarhi district fishers/fish farmers Darbhanga district fishers/fish farmers
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Students training
SI. | Title of the training Date No. of participants Venue
No. | programme
1. Fisheries ~work  experience | 21-23 February | 32 nos.of 4™ year B.F.Sc students of CIFRI HQ
programme the WBUAFS, WB
B.F.Sc students of WBUAFS
Official Training
Sl Name of the training Date Participants Venue
No.
01. | NABL laboratory assessors’ 17-21 January | 22 Scientists from 12 ICAR CIFRI HQ
training course Institutes
02. | Demonstration of eMatsya App for 21 February 47 participants from Dept. staff Directorate of
collection of fish catch data from and fish farmers Fisheries,
inland open waters Guwahati

NABL laboratory assessors' training Demonstration of eMatsya App
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SL Title of the training programme Date Venue No. of participants
No.
1. Mass awareness camps on pen 24 May to 4 Baherakhar, Sutiyapath, 340
culture at five reservoirs of June Rabo, Paralkot and
Chhattisgarh Ghunghutta reservoirs of
Chhattisgarh
2. Dolphin and hilsa 6 February Budge Budge ferry ghat, More than 250 active
conservation under the Pujali fish landing sites, fishers, including
‘Namami Gange’ programme Birlapur, and Godakhali social activists, and
fish landing sites students
7 February Burul, Raichak, and Falta
fish landing sites
8 February Diamond Harbour fish
landing sites
9 February Tyangra chaur fish landing
sites
3. Awareness on importance of fish 9 February Lakshmipur Prabartak 90 School students
and dolphins to riverine ecology as Junior High School,

part of the "Namami Gange"
programme

Fraserganj, Sundarbans

At Lakshmipur Prabartak Junior High School

At Diamond Harbour fish landing site
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Exposure / Educational Visits

SI. | Particulars of visitors Date of visit Venue

No.

1. 42 students of TNJFAU, Tamil Nadu 21 February |ICAR-CIFRI, HQ

2. 32 students of Vidyasagar Women’s College, Kolkata, WB 20 March ICAR-CIFRI, HQ

3. 37 students of Santoshpur Rishi Aurobinda Balika Vidyapith, 29 March  [ICAR-CIFRI, HQ
Kolkata, WB

4. 42 B.Sc (Ag) students of CoA, Bhabanipatna, Odisha 04 April ICAR-CIFRI, HQ

5. 36 students of St. Joseph College, Darjeeling, WB 27 April ICAR-CIFRI, HQ

6. 42 students of CoF, Mangalore 01 May ICAR-CIFRI, HQ

7. 23 students of Dept. of Zoology, Ramanuj Gupta Degree College, 08 May ICAR-CIFRI, HQ
Silchar, Assam

8. 8 school students of Army Public School, Barrackpore 16 May ICAR-CIFRI, HQ

9. 16 students of 3™ Year B.Sc students Bidhannagar College, Salt 17 May ICAR-CIFRI, HQ
Lake, WB

10. | 43 4™ year B.F.Sc students of CoF, Lembuchera, Tripura 08 June ICAR-CIFRI, HQ

11. | 13 M.Sc. 4™ Semester Zoology Hons. students of 08 June ICAR-CIFRI, HQ
Vidyasagar College, Kolkata, WB

12. | 36 students of Class IX of Udaypur Haradayal Nag Adarsha 13 June [CAR-CIFRI, HQ
Vidyalaya for Girls, Kolkata, WB

13. | 30 B.F.Sc students of CoF, Gopal Narayan Singh University, 30 June ICAR-CIFRI, HQ
Sasaram, Bihar

< Students of TNJFAU, Tamil Nadu

Students of Vidyasagar College, West Bengal )
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SL Particulars Date Place

No.

1. Krishi Samridhi Mela-cum-National seminar 2022-23 12-16 January Sargachi, Murshidabad,

WB

2. Exhibition organized by Alumni Association, Govt. High 14-16 January Balasore, Odisha
School, Avana, Balasore, Odisha

3. Bajarpore Gramin Pradarshini O Mela 2022 15-17 January Purba Medinipur, WB

4. International conference on agriculture & rural development 27-29 January Cuttack, Odisha
‘AGRI VISION-2023’ organized by SARM

5. National Seminar on ‘Ecology Vs Economic Development 28-29 January Prayagraj, UP
with spl Reference to the Ganga Basin’ (NEED - 2023) by
NGB University, Prayagraj & ICAR-CIFRI Centre, Prayagraj

6. Aqua Goa mega fish festival, Goa 10-12 February Goa

7. Krishi mela-cum-National Seminar at Sashyashyamala KVK 14-16 February Sonarpur, South 24 PGS,

WB

8. Pashu sanrakshan, udyan pradarshani evum atmanirbhar krishi | 18-20 February Piprakothi, Bihar
mahotsav 2023 organized by KVK, Piprakothi

9. “Acharya Prafulla Chandra Roy Smarak Vigyan Mela O 16-18 March Belgachia, WB
Pradarshani” at the West Bengal University of Animal &
Fishery Sciences

10. “Northeast Livestock -Aqua-Poultry Expo, 2023 & 18-20 April Maniram Dewan Trade
Conference” organized by P2C Communications, New Delhi Centre, Guwahati
along with Aqua Post and Smart Agri Post Magazines and
ICAR-CIFRI, Barrackpore

11. | 34™ AICZ organized by ZSI & Dept. of Zoology, Kashmir 05-07 June Kashmir University,

University, Srinagar

Srinagar
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Staff Corner
New Appointments
Shri Kumar Vivek, ICAR-CIFRI Head Office, 30 January 2023
Chief Administrative Officer Barrackpore
Shri Kumar Vivek
Superannuation

Name & Designation Last place of posting Date of superannuation

Shri Mohan Lal Sarkar,

B k 3117 2023
Skilled Support Staff e anuaty
Dr. M. Karthikeyan, Bangalore 31 March 2023
Scientist
Dr. M. Karthikeyan
Promotions
Name & Designation With effect from
Shri Sukhen Das Lower Division Clerk 12 May 2023
Shri Jayanta Pramanik Lower Division Clerk 12 May 2023
Transfers Shri Sukhen Das

Name & Designation

Intra institutional transfer

Shri Rajdip Dutta, Assistant ICAR-CIFRI Regional Centre, ICAR-CIFRI Head Office, Barrackpore
Guwabhati
Ms. Tanuja Abdulla ICAR-CIFRI Head Office, ICAR-CIFRI Research Station,
Barrackpore Kochi
Inter institutional transfer
Shri Biswajit Barua, ICAR-CIFRI Head Office, Barrackpore ICAR-NBSSLUP
Administrative Officer Kolkata Centre
ICAR-CIFRI Research Station, ICAR-CMFRI, RS,

Vadodara Kozhikode
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River Ranching Programme

The institute is executing the National Ranching Program 2023 under the NMCG project. During the period of February 2023-June
2023, a total of 22.52 lakh of Indian Major Carps, Mahseer, and catfishes were ranched in 13 different events in West Bengal, Uttar
Pradesh, Bihar, Jharkhand, and Uttarakhand. The ranching was graced by dignitaries including Shri G. Ashok Kumar, IAS, Director
General, National Mission for Clean Ganga (NMCG) and Shri Shantanu Thakur (Hon'ble Union Minister of State for Ports, Shipping,
and Waterways). Along with the ranching, 824 local fishermen were sensitised about the current river ranching, sustainable fishing,
and clean Ganga initiatives undertaken by NMCG.

At Devprayag, 10,000 Mahseer advance fish fingerlings were released into the Ganga River on 16 June 2023 in the august presence of
Shradhey Acharya Balakrishna ji, Vice Chancellor, Patanjali University, and Co-Founder Patanjali Yogpith, Haridwar. Dr. B. K. Das,
Director, and Dr. Sandeep Behera, Senior Consultant, Biodiversity, NMCG, New Delhi were also present. The event was organised
under the National Mission for Clean Ganga (NMCG) project in association with Pantajali Sevashram, Mulya Gaon, Devprayag,
Uttarakhand.

The institute released 1,80,000 numbers of fertilised eggs and 3000 hilsa spawn in the river Ganga at Ojha Toli ghat, Sahibganj,
Jharkhand on 17 February 2023. The major objective of the ranching of fertilised eggs and spawns is to provide the native habitat for
better larval survival and growth towards adulthood in its natural ecosystem.

Ranching by DG, NMCG at Kanpur Ranching at Varanasi

Awareness programme at Fatehpur Mass awareness among the students
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Mabhseer ranching at Devprayag Releasing of hilsa spawn at Ojha Toli Ghat, Sahibganj, Jharkhand

Activities under Scheduled Tribe Component (STC)

Support to backyard ornamental fish farming

The institute organised stakeholder
consultation, mass awareness, and
ornamental fish farming live
demonstration programme for the tribal
beneficiaries in the Hilly region of
Darjeeling district of West Bengal on 6
February 2023. A demonstration was
organised for the tribal beneficiaries,
comprising 20 males and 10 females
from six villages in Shittong,
Khasmabhal in the presence Dr. B. K.
Das, Director, ICAR-CIFRI.

Demonstartion on ornamental Training on ornamental
fish farming at Darjeeling fish farming at Barrackpore

A training was organised on ornamental fish farming at ICAR-CIFRI, Barrackpore for 19 rural women from Kultali, Sundarbans, from

14 to 16 February 2023. Knowledge and skills on the fabrication of aquariums, natural and artificial feed preparation, feeding

technique, breeding technique of livebearers and egg layers, maintenance and monitoring of aquariums, such as water quality
management, use of aerators and thermostats, selection of compatible
aquarium fish species, etc. were imparted through the training.

Distribution of fishing implements in Jharkhand

The Institute extended support to the fishermen's cooperative societies
belonging to Scheduled Tribe (ST) communities in Jharkhand. Outboard
engines were distributed at Kelaghag Reservoir and fitted to the already
supplied FRP boats. Five nos. of outboard engines were distributed to the
cooperative societies of ST fishers of five reservoirs situated in Ranchi and
Simdega districts during 6-7 February. The demonstration of the motorised
FRPboats was organised at Getalsud and Kelaghag reservoirs, respectively.

23
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Mahila Matasyajibi Sammelan and
'Mission 3000’

The institute organised Mahila
Matasyajibi Sammelan at Kultali,
Sundarban, West Bengal, in
collaboration with Kultali Milantirtha
Society on 19 May 2023. Dr. Himanshu
Pathak, Secretary, DARE, Govt. of
India, and DG, ICAR, inaugurated the
meeting. Other distinguished guests
were Dr. B. K. Das, Director, ICAR-
CIFRI; Dr. Gouranga Kar, Director,
ICAR-CRIJAF; and Dr. D. B.
Shakyawar, Director, ICAR-NINFET.
Dr. Pathak distributed fisheries inputs like fish fingerlings, ICAR-CIFRI Cagegrow feed, lime etc. to 30 tribal women fish farmers and
470 SC women from 38 hamlets under 17 GPs of the Gosaba and Basanti blocks of the Sundarbans. More than five thousand fishers,
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including 3,000 women, participated in the meet. The institute took a target of
adopting 3000 SC women for improving their livelihood.

Demostration of penculture in Chhattisgarh

Pen culture demonstration programmes were held in Baherakhar, Sutiyapath,
Rabo, Paralkot, and Ghunghutta small reservoirs of Chhattisgarh during 24 May
to 4 June 2023. The goal of the programme was to raise fingerlings in the pen so
that the reservoir could produce more fish in a cost-effective way. After the
demonstration, a sensitization programme was organised at the reservoir site to
inform the beneficiaries about the importance of pen culture for fish production
enhancement in the reservoirs. A total of 340 tribal beneficiaries attended the
demonstration and awareness programme.

Activities under Scheduled Caste Sub-Plan (SCSP)

Training and demonstration of ornamental fish farming in Darjeeling district of West Bengal for livelihood enhancement

The institute organized a training programme "Inland ornamental fisheries management for income generation and livelihood
enhancement in the hilly region" from 28 April to 1 May 2023 for 26 people, including 8 females, from Sittong, Manju Gaon, and

24

Hands-on training on ornamental fish farming

Mongu of Darjeeling district, West Bengal. Apart from classroom teaching,
hands-on training and an exposure visit to the ornamental fish market were
included in the training programme.

In collaboration with Hemnagar Sundarban Dreams and Rotary Royal
Bhubaneswar, the institute organised a live demonstration on ornamental
fishery on 5 February at Sukhiya Block of Darjeeling district of West Bengal,
where 50 beneficiaries belonging to the SC community, comprising 32 females
and 18 males, from 4 villages participated under the SCSP and TSP
programmes. The required inputs were distributed to the beneficiaries. During
the mass awareness programme on 6 February, the director of ICAR-CIFRI, Dr.
B. K. Das, emphasized the role of backyard ornamental fishery in empowering
the rural community in making them Atmanirvar.
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Another demonstration on the ornamental fish farming was done on 1 June 2023,

at Mirik, Darjeeling district, for 50 beneficiaries of the SC community of

Kurseong and Mirik blocks, out of whom 15 were women. Each beneficiary was

provided with a startup ornamental fish rearing kit consisting of a 500 Ib FRP
tank, an aerator, a
thermostat, live bearer
fish, fish feed medicine,
etc. A demonstration was
also organised on the spot
for the beneficiaries about
ornamental fish rearing
and its maintenance.

Stakeholder consultation,
mass awareness, and live
demonstration programme were organized on 5 June 2023, at Sukhiya and
Manju Tea Estates of Darjeeling district, West Bengal. 90 beneficiaries of the
SC community, including 60 women, took part in the programme, and received
input during live demonstrations.

Demonstration at Mirik, Darjeeling

Distribution of inputs in Darjeeling district

Meetings and Events

World Hindi Day

World Hindi Day is celebrated all over the world on 10 January 2023. The
institute also observed the day with great enthusiasm. Dr. B. K. Das,
Director highlighted the work done by the institute in the promotion of
Hindi. He said under the patronage of the present regime at the centre, the
Hindi has got global dimension. Now a days, people have accepted the role
of Hindi in our social, cultural, and economic development, and its scope
has increased rapidly in all non-Hindi-speaking states.

First Technical Advisory Committee Meeting of NePPA Project

The institute organized the 1" Technical Advisory Committee (TAC)
meeting of the ICAR-Network Program on Precision Agriculture
(NePPA) on 10-11January 2023 at the institute HQ, Barrackpore. Dr.
S. K. Choudhry, DDG (NRM), ICAR chaired the steering committee
of the ICAR-NePPA program. The program is monitored by a
technical advisory committee, which is constituted involving twelve
eminent experts from ICAR, IITs, and Universities. Dr. Amitabha
Bandyopadhyay is the chairman of the Technical Advisory
Committee. Sixteen ICAR institutes are working under this program.
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Annual Sports for the Institute Staff

The institute organized the

annual sports meet 2023 for

the staff at the headquarters,

Barrackpore on 12-13

January 2023. Dr. B. K. Das,

Director inaugurated the meet

and shared his thoughts about

sports and their importance in

leading a healthy life. He also

highlighted the laureals

brought by the staff in ICAR

sports and encouraged all the

members of the institute to

actively participate in the two days of events. On the occasion, the institute also paid homage to Swami Vivekananda whose birth
anniversary falls on 12 January. The director highlighted the Swamiji's interest in sports and informed that this day is celebrated as the
National Youth Day.

Workshop onIPR issues in Fisheries Science

The institute supported a workshop on "IPR issues in Fisheries
Science" on 18 January 2023 with the goal of sensitising scientists to
the need for intellectual property protection in the development and
commercialization of inventions. The Director Dr. B.K. Das informed
that ICAR-CIFRI has submitted seven patents, four industrial
designs, and eight trademarks in the last five years. The Institute has
commercialised and licenced seven technologies in the inland
fisheries sector, with another six in the pipeline at Agrinnovate India
Ltd., ICAR's commercial arm. The workshop was attended by 55
scientists from the ICAR-CIFRI headquarters in Barrackpore as well
as regional centres in Guwahati, Bangalore, Prayagraj, Vadodara,
Kochi, and Kolkata.

Republic Day

The institute celebrated the 74" Republic Day on 26 January 2023,
at its headquarters in Barrackpore and in all the regional centres
and stations. The Director greeted the gathering on the auspicious
occasions of Republic Day and Basant Panchami. He remembered
the great CIFRIans who made the country pride. Among them, Dr.
M.V. Gupta, who has a long association with our Institute, has
been awarded the Padma Shri this year. Dr. Gupta is also a World
Food Prize Winner.
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World Wetland Day

The Institute organised a brainstorming session on sustainable fisheries management of wetlands at the Guwahati Regional Centre on
2 February 2023, on World Wetlands Day (WWD) in hybrid mode. The theme
for the WWD 2023 is 'It's time for wetlands restoration'. Representatives from
Departments of Fisheries, Govt. of Assam, and WB; Assam Fisheries
Development Corporation Ltd.; College of Fisheries (AAU), Raha; Assam State
Wetland Authority; Gauhati University; National Fisheries Development
Board, NERC, Guwahati; Dept. of Environment & Forest, Govt. of Assam;
Assam Agribusiness and Rural Transformation Project (APART); WorldFish;
Aaranyak (NGO); and progressive beel fishers attended the session. Dr. B. K.
Das, Director, ICAR-CIFRI, briefly appraised the goods and services provided
by wetlands, which are means of livelihood for local people. Scientists and staff
of ICAR-CIFRI, RC Guwahati, interacted with the delegates and came up with a
few recommendations from the session.

National Seminar by ICAR-CIFRI and NGB (DU) at Prayagraj

A National Seminar on "Ecology vs. Economic Development with Special
Reference to the Ganga Basin (NEED-2023)" was jointly organised by
ICAR-CIFRI and NGB (DU), Prayagraj, Uttar Pradesh, from 25-26
February 2023. The Seminar focused on raising awareness of the aquatic
biodiversity of
the Ganga River,
which is directly
correlated to the
economy of the
fish farmers. The
programme got
started with a welcome address by Dr. Dharm Nath Jha, Senior Scientist and
HoC. Prof. R. S. Verma, Director, MNIT and IIIT, Prayagraj, was the Chief
Guest on the occasion. He highlighted the importance of molecular biology
and shared his experience in that field.

Institute Management Committee (IMC) Meeting

The 51" IMC meeting was held under the chairmanship of Dr. B. K. Das
on 28 February. He welcomed all members and briefed them on the
Institute's research and development activities since the last IMC
meeting, overall Institute management, and links established with other
stakeholders. The 51" IMC discussed 17 agenda points of various items
and issues, followed by a scientific presentation on "Arsenic
contaminations in the aquatic ecosystems: its mitigation for food safety
and health," delivered by Dr. Srikanta Samanta, Principal Scientist and
HoD (REF Division).
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Research Advisory Committee (RAC) Meeting

The RAC Meeting of
the Institute was held
on 2-3 March 2023.
Dr. B. Meenakumari,
Chairperson of the
RAC, presided over the
meeting. The meeting
was also attended by
the members of the
Committee, namely Dr.
Madan Mohan, Dr. A.
K. Singh, Dr. V. P.
Saini, Prof. Subhashisa
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Dutta, Dr. B. P. Mohanty, and all the scientists of the institute. Dr. B. K. Das, Director, briefed on the current and past activities of the
institute, including river ranching, automation in cage culture, big data, and drone technology, climate resilient pen culture, outreach
initiatives in the Sundarbans, and the introduction of artificial intelligence (Al) in inland open water research. All the HoDs presented
the achievements of their projects. The Chairperson and all the members of RAC showed their satisfaction with the achievements and

Institute-Industry Interface Meeting on Waste-to-Wealth
Products

The institute organised an Institute-Industry Interface meeting on
waste-to-wealth products on 15 March 2023. The meeting was
centred around the technology of silkworm pupae-based fish feed,
which was developed recently. The meeting was attended by Dr.
B. K. Das, Director, and all staff of the ICAR-CIFRI; Dr. K.
Satyanarayana, Director, CSB-Central Tasar Silk Research and
Training Institute, Ranchi and industry representatives.

activities of the institute. A total of 14 recommendations were
suggested in the meeting. Dr. A. K. Sahoo, member secretary,
proposed a vote of thanks to the chair.

International Women's Day

The institute celebrated International Women's Day on 8 March
2023, on the theme ‘Embrace Equity’. On this occasion, Dr. B.
Meenakumari, Former Deputy Director General (Fishery
Science), ICAR and RAC Chairperson, encouraged women staff
members of the institute and told them that gender equity needs to
be part of every society's DNA. Equality is the goal, and equity is
the means to get there.
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77" Foundation Day

The 77" Foundation Day

of the Institute was

celebrated on 17 March

2023, at the headquarters

of the institute. Since

1947, ICAR-CIFRI has

been conducting research,

training, and extension

programs in inland open

waters to promote the holistic development of fisheries. Shri Avanindra Singh, IAS, Secretary to West Bengal Department of Fisheries,
was present as the Chief Guest; Dr. Dhriti Banerjee, Director, Zoological Survey of India; Dr. D. B. Shakyawar, Director, [CAR-
NINFET; and Dr. Gouranga Kar, Director, ICAR-CRIJAF, were the Guests of Honour. 150 farmers and entrepreneurs and 150 students
oflocal schools were also present on this occasion.

3" Advisory Committee Meeting of Hilsa Project

The Advisory Committee Meeting of the NASF project on Captive
breeding of hilsa, Tenualosa ilisha, Phase 11, was held on 28-29 March
2023, under the Chairmanship of Dr. K. K. Vass. Dr. J. K. Jena, DDG
(Fishery Sciences), and Dr. Ashok Kumar, Principal Scientist, NASF,
joined the meeting online. Dr. S. Raizada and all the CCPIs, including
Dr. Debasis De, Dr. S. Adhikary, and Dr. G. Biswas, attended the
meeting physically. The Chairman and members expressed their
satisfaction with the progress of the project with respect to the gonadal
maturity of the captive stock. The first day of the meeting was held at
ICAR-CIFRI, Barrackpore. A visit to captive stock farm facilities
maintained at ICAR-CIBA, Kakdwip was made on the second day.

Northeast Livestock-Aqua-Poultry Expo, 2023 & Conference

P2C Communications, New Delhi, along with Aqua Post and Smart
Agri Post Magazines as media partners and ICAR-Central Inland
Fisheries Research Institute (ICAR-CIFRI), Barrackpore, as a
knowledge partner, organised "Northeast Livestock-Aqua-Poultry
Expo, 2023 & Conference" during April 18-20, 2023, at Maniram
Dewan Trade Centre, Guwabhati, for the benefit of the region. In the
programme, concerned research institutes, private companies,
government agencies, line departments, entrepreneurs, and others put

up exhibition stalls to display their products and technologies. More
than 5000 people (including women and professional students) from
the entire Northeastern region visited the exhibition stalls and
interacted with the exhibitors.
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On 'World Intellectual Property Day 2023' the institute highlighted the
"can-do" spirit and ground breaking work of women innovators,
creators, and entrepreneurs around the world. Celebrating the innovative
and creative scientific activities of all ICAR-CIFRI women researchers,

a hybrid workshop on the theme "Women in IP: Accelerating Innovation

and Creativity" was held on 26 April 2023. The programme drew 150

scientists, technical personnel, and research scholars from the institute's

headquarters in Barrackpore and regional centres in Guwabhati,

Prayagraj, Bengaluru, Vadodara, Kolkata, and Kochi.

Mahila Matsyajibi Sammelan

The institute organized Mahila Matasyajibi Sammelan (Women
Fishers Meet) at Kultali, Sundarbans, West Bengal, in
collaboration with the Kultali Milantirtha Society on 19 May
2023. Dr. Himanshu Pathak, Secretary, DARE, Govt. of India, and
DG, ICAR, inaugurated the event as the Chief Guest. Other
distinguished guests were Dr. B. K. Das, Director, ICAR-CIFRI;
Dr. Gouranga Kar, Director, ICAR-CRIJAF; and Dr. D. B.
Shakyawar, Director, [CAR-NINFET. Dr. Pathak, in his address,
said that the rural population of Sundarban is suffering due to

continuous natural disasters like cyclones. He acknowledged the
excellent and exceptional work carried out by ICAR-CIFRI for the
livelihood enhancement of women fishers in the Sundarban. More
than five thousand fishers, including 3,000 women, participated in
the meet.

IRC Meeting

The Institute Research Committee Meeting for the year 2022-23
was held on 2-4 May 2023, at the Institute headquarters in off-
line mode. The achievements of 18 institutional as well as
network projects were discussed, and recommendations were
made by the house under the chairmanship of Dr. B.K. Das,
Director. In addition to these, the RAC recommendations, ICAR
regional committee reporting, reporting done by the PME Cell,
KRISHI, animal ethics for experiments, and administrative and
financial issues of project management were also discussed by
the house. Three new projects were also presented at this IRC
meeting.
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Interactive workshop on 'Management of Openwater Fisheries of Sikkim'

International Yoga Day

Yoga is an ancient physical, mental, and spiritual practise that
originated in India. International Yoga Day has been celebrated
across the world annually on June 21" since 2015, following its
inception in the United Nations General Assembly in 2014. Now a
days, it is practised in various forms around the world and
continues to grow in popularity. The institute celebrated this day on
21 June at its headquarters as well as in all its centres and stations.
The event centred around the theme 'Vasudhaiva Kutumbakam,'
meaning The World is One Family and Har Aangan Yog. Shri Sujit
Ghorui, a yoga instructor, delivered a lecture on “The Role of Yoga
in Health and Wellbeing” to raise the awareness of the staff
regarding the benefits of yoga. In the moming, the staff did a
practical yoga session under the guidance of the instructor.

Other Major Events

New year celebration on 1 January 2023
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The Institute organised an interactive workshop on 'Management
of Open Water Fisheries of Sikkim' at Gangtok in collaboration
with the Directorate of Fisheries (DoF), Govt. of Sikkim, on 29
May 2023. In addition to Dr. B. K. Das, Shri N. Jaswant, and Dr.
B. K. Bhattacharjya, the programme was attended by Dr.
Thangapandiyan, Head, Zoology Department, SRM University,
Sikkim; Ms. Niti Sharma, Scientist, ICAR-CIFRI Regional
Centre, Guwahati; officers from DoF, Sikkim; M.Sc. students of
SRM University; fishers, fish farmers, and members of the
Sikkim Anglers' Association. Representatives from local print
and media were also present.

Saraswati Puja on 26 January 2023
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Institute staff attended the post budget discussion on 24 February 2023 Workshop on stress management by Bramha Kumaris on 31 March 2023

FPC Meet on “Capacity building for livelihood enhancement & CIFRI Cage Grow feed technology license transfer on 27 April 2023
Sundarban Dream Krishak Samman” on 29 April 2023

World Environment Day on 5 June 2023
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Eminent Visitors

Dr. Sailesh Kulkarni, Base Hospital, Barrackpore and team
visited the Institute headquarters on 05 January 2023

Dr. Pravin Kumar, Director, ICAR-CCARI, Goa )
visited CIFRI Vadodara centre

Dr Dilip Kumar, Ex-Director/ VC ICAR-CIFE Mumbai and Former
UN (FAO) advisor visited the ICAR-CIFRI, Prayagraj centre
on 25 February 2023

Prof. R. S. Verma, Director, MNIT & IIIT, Prayagraj
visited the [CAR-CIFRI, Prayagraj centre )
on 26 February 2023




(January - June 2023) Vol.27 No.2
ISSN : 0972-0774

Swachha Bharat Activities

Swachhata activities at Guwahati Centre Swachhata activities at Vadodara Centre

Regular campus cleaning activities at Barrackpore

Fumigation for mosquito control at Barrackpore
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UHTd B W9 dralSIviel Sdred & ¢ ArshIvall, dfiaaxal tau=877773 @ faera & ucei= & fou ot w1 off | uRomw I8 gad
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IR RIS AT & AR UTaT 747 B |

AT FAR 41, €. . WHR, a0 S AR 4. 3. a9

wafea tffhe @rse S (URe 9, 9RA) & awe 9d fIgH 9 9 ArssRiSaT wweiidl, veviwrselyT eucidad (Suadl)
CARNE G|

vevlargelo gdclyay (uall) b ArsHeRfSTT urelidl @ o ugell 91k 2004 # aEds @ w0 <R s e Ai-rsa
P A IR Y@ AT AT | 96 9o GueT JioHr (gaeaears) g1 faa aifya gaeadives) axer [ aRISEr @ dg8d 986l AT
R 3k wareed ydue sfEsH & <R uRew dma & gdf fieargr e @& @i, ardyy &k wiveae & s wrf 3 g9
gt Wwaor @t T | 39 S @Y 9fg W oft, 399 seR A uRadefiarar g ¥ off 3k 3 iftre Sa sraver ¥ o | Wwfia
S & @ o sid & 3R ST G, @ 9 =1 IR AL Srd @iefl B141 39T AT | 3a: Wehfhad 3t @ TR vea fay I
3Mx avrfasd gfie @ forg e & yahrenar § ag Y | AIee TRAR uRE &1 SUaT veviwrgely T 8ueld-y ueiid) &) grfad
SuRerfa @ forg i & Sas, e, B 3R wafaxvr & T 3 o B & forg fobar 1 2 | aRom a7 9ard @ & rfererer s
@ TR AhlId e ¢ | adqe ¥, STadt @ gore o fg SIS yardt afier €1 @ | 399 e &1 teara afier weraN o ik
TS ¥ dd) Gl d@ Sifds Frare sural & sraf<aa 2 |

faeTe FAR IR 4. &. ™
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Serary URad< & Y91d & URUEd § AR 3 Yaxad A Y19 aavc d JUfed S1d= 1 uRad 1eiiedr &1 seaa=

WRA GRET B REre), garEd 3R ureRufadn widl 9 dasc T8v0s UHisd (010 93, 10—20 93, 2030 A, 3% 3045
() &1 AT Foram wam o | aRemHAl | gdr Fat S @ reral iR 7l § aase S &1 AEd A1 TS & 9ieT HedT oidl © |
P ip o e ded | uar a1 @ & JgA qd &R Ay ugara A J6gA B o1 3 S &1 W 31 sidn 2 | el
qABE B ST WX 94 AP grrarell § R 7| ST B T 991 951 & ©U A I fdd Sd= 4 G i<t @ :Nfe
St B AUl derve  uferit Yo & wu § GULId ldl & | 39 UDR, Y8 HId 33 ARAIT YR &I deloe A SMET 8l Srdl
2| o ey, AR ez 919 e iefas w1de e & U § o a2 | Afea R Fa gy o war 9 &1 18 @
g W8red A4l &1 U Hew@yvl Iid 8l Hdi @ |

ISy ATel, uoTd s, f4. . <19 3k fifasaifa amsh
SU $1d, Arsih=a $I1ftA, Ricax 91d, qraffra mftaied Sk g, el Afar o1 gea—-gars ard SR’ 9 9req &1 Jeaieo

SR # 100 849 W ufar fioRT (5 x 5 x 4 g9 e ufa fiew) a3 § sz Rfwd—-<hend fioRl @ v ded i o 1 off (g«
g+l @Y AT 540 T4 Y, gfar fioRT 90 w7 1) | 3 AfqAr AfEar (20%), Arsfi s (60%) A= qraf FAamten=ated (20%)
@1 AfABIen &1 3 WifHT a1, Jata 10 g ufd fiwRT, 15 Ao ufd iR siv 20 a@d ufa e o1 <= 9 9fd g7 2 iRy
H @1 4T o7 | #sfera) @ $9d IR & 99T B 2—5% TR CIFRI- CAGEGROW (558 W, 28%) Talfe wis fas 7 <t aR Raaman
AT | B8 WA @ YT & 915, Bl 500 6.1, ufer fioRT (3iad=1) 9ol &1 St ur< g1 | 4ed $HaTs ared &3 4 fUoRl § S
B4 BT IUTGT G494 38T g3IT | Ricar 91 &1 faHra 1 =1 o1 SR Jg yarfa fUeR] # @ifed SHa & &9 $-dl @ ey fierT
|IH &l & | AToHSI A Riedr 914 &1 UTel= (HAT ST qabdT 2 | DI $Id IR Riedr 91d B o1 3 g, &1 f[ab19 yazia o9 q@r
T 2 | Yafa} ARd § AL d1s arel fioRt @ fog fNiwiera § Ricax &1d & A1 9 &1d &1 e U disd 81 adbal 2 |
AEIRe ArER & Aread 9 feR] &1 g66+ 36T 9 8l Gadl © | A—A1% [$Ur 99 & 25 4RI qfgers & uRarl i fioRT
T | UcdeT AT g3M 2 | 78l Wi 9811 @ forg fior #§ wudla wedll (f=a wu A 0g) 9« 3§ sis faam mam or |

M9 a9, . 3. ggEr, . 91, 9. ATeleud, S o, NAr iR 4. 3. T
YT & ST ST &) 7 fafaerar

Tarad & -1 fora 9 Rera Sfam s § |35 aa 9 900 Hier @1 318 W Red 2 | 36 BIT TR &I fawrR 83 500
BICUAX 2| WA A Udl 9ol ® & ®iwa &d (wrsfiaw #1fdg) & Gear sare 7 e w@af gonfa diede #srix
(Fratferatfageiaar e fw) & &4 8 | I & <RI, sy Sifdar &1 uig fee o < fear 2: asfqa siftan sy«
(o i), s s1ffa WagdfRa (e &), wefiag #1ffar 99 (AR o), wrefiag si1ffar #15 (@15 ), 3ix
i SIffat 2uei<eyd (R &1d) | @+ gonfat 3, wod &1 &) 999 Afrs IR < fHar 1 2 5t S semera A aeadf
AT B JATSNfaST § Ae@yel ARG <41 © IS S 3 f[giforalfageliaar Ti-icfie afea @i asfaal o ues § o
TR 2 | Ugell IR ST H oiax H1d 3R PR B1U bl <671 1T @ | fafi= gidl 9 o 38 78l goliadl & sErdsiiaxer faar
AT 2 | IrATD AINTERY, ForRare A¥fa &) W) STy | <! fhar 1ar 8, S Sy &) 7o fafasar @ fog va asT@avr 2 |

e <9, . . g, 9. 9IvT, U, ATeleud, o . AT ik fa. . g«

m



Vol.27 No.2 (January - June 2023)

ISSN : 0972-0774 v

IR YR & IMAE AT (TREYR) H I=d Sifdd 9queT & HROT S Ihd e

ay 2023 31 Gf&AT H IATE AT FMEHA) A Fel 22 UISUwIdD Forfadi gof &1 T3, o IRr@RAT®ICr (8 UWfa), F@iRIGSCT (8
yorrfa) iR arEMadTdRar (6 wonfa) off | wew aiftre <w yonfaal &1 o T 85% ¥gRar <@l WS, R @ AR famcd
AR EIRAT (Pered wad), wiffiffsas gadl., faaReAar gadl, diR vera T vadl) 61% UTC Y | UIeUwdd &I O gard
1@ ufd <fiex 9 Afra << fHar 1, o e ard 9 ggifha e 3R S<a Sifde uguvr @) gie sxar @ | safey, Suygw Aedl
YOIl &7 Gad+ 3R XD S ey AgAIdaIRAT Ry @ 3970 g-cd & HH fHa1 oI g 2 |

Shids AR, T 3ATew, 1. R, STaR, T4, . sfarwa, fasd §aR, ¢ &. s 3k 4. & s
IR YW B IR Urddl vell ARy, Msl & urddl i § SAIe® gHTls &I AMH D RDis

BRI 2023 B IR IR U< & ST fordl & grddl 3rTi vell sy 3 urdd) ams {1 &1 wikRerfas Rerfa & va adeor 4 a4
R eo[@, HBIRIMNERY & MHRAS diIR IR @1 TAT| g U FUC JMHR ST HiA 8ar @ O fI=g X W e feat & sigar
Y HETEIUl 3§ SITell B arel U3l & URS(dl & ®U H <ol &A1 TAT 2 | 39 UReld] & HROT 34 743 & offar A bhleiforaie
S GHAYT BIAT B | BRSNS &1 Shiad g% el $1 dldl A3 @ 7 A Igar @ o =g, Ry ®u @ fa=an, Tar,
BHTRAT 3R FEIYfHH—AT S-:1 31 gonfadl & GHfa oar @ | 39 A & o [oradr avgs] Fr-ferfad arg 1y o, oid
ST a1 — 28.5 U Afewaw; ureRar 130 941; diva 8.4; fa &aiAar — 208 ALy, ufa <Y Ho dolvar 168 LT ufa <l.;
ATADAT 259 199—1; &l gferd o — 121 LT ufar oft.; gfera sdfe ugref 3.835 fiuT. ufa <1.; Arsge 3.5 FLT. ufa <f1; sk
fuferae 3.935 . ufa <fi. |

IR 3T, ST s AR, T A1 31, S 301, JiId FAR 4, a7 FAR, AR. &. 91, 3R 4 5. a9
Ao STaTer, SRES # fioRr ¥ Waf¥a snauls fengecd &) srsaluRRf&w sEAaa ) &1 7+ dHaor

ay 2022 # UG fSTIGeed H sTgwlyRIvGE ETgdald ¥ &1 THIR GHAT T T S 42.2% (S[AT3), 42.2% (IFT¥I), 51.11%
(RrdaR). 60% (3racaR). 68.89% (AGdR) 3R 88.89% (fAHaR) BT BT JATHIT AT AT AT | HHAT Y dradr 1 4 10 619 off 3R
Jitara adr 1.68 (FaT3), 2.26 (30T¥), 2.73 (RIdeER), 2.93 (IATER), 3.10 (AG9R) X 3.175 (RHTR) Tt &I TS oft | TS, TRUAAEN
BT GHAY A8l & YR IR F bl AT A7 IR [T TAT 39S AT A 31fe® & faa o1 | 38 3rarar, fIoR & wrer ot g aray 9
A RAT THHT BT HY var 7T 2 | 399 ). AATgeey & STAT § w4 o Gad) 2 3R a8 SuAIHT &) 96S $ yA1fad SR Ghdr
2 | 3 39 GHHOT 9§ 994 & fog TR wfer Ardrgsd! o1 T Aravae @ | 9@ errar feRT ured ¥ ¥l 99+ AR geirfaal &
AT H GRS FHAT B GG R A AR S 9rfeg | 398 9 & SRer g are snfSe JHar & w49 fear o wear 2 sk
SuHHT greT giafad # o aad 2 |

HATEXHYH AT <41, L BTl cd, ANTT FHAR 917 AR 96T FAR T
REH 99T & SR QAR & FHferd 21 § W AT SITel "Slel” BT FAIT - AR 7R Tl & fel¢ Uy

A’ Th Wl gl ord 2, frasT SuahT uRew §ma & SR fRogR e @ gfears ad) § agaRt g foar oar 2 | 98 e
dATHR HOdl U &1 FRIR 2, Sl 919, 919 @ %4 AR T ofid 9 991 2 | Idd9 A Sl offd & <11 KRRl A MR die &
BH BT AT fHar orar 2 o afast w9 @ T 10 979 @) wufzaal @ 93 8ld 2 | a1g @& B9 MR 919 &) wufeaai srd &1
3 ST 2 Sl A8l Ubsd $ IR AT ReR Y&l 2 | SITel $T 9183 MRV ARG | 991 71 oIl 8147 2 | Sl U Uabel Bl
e 2, S8l U@ JMdRe B AT Y3 §R il 8 o9 aufadl Srd & 8ige Al @ | 38 3.5— 4 WX & dl IJ-—AY oT1d &) Udh
ddt faR 2, o 9Tl & Yo A ¥ dqaa dik w gt gl 2 3k wsferal & ora @ 3R d 9F 3R g@s ¥ Agg o) | @l

m



(January - June 2023) Vol.27 No.2
ISSN : 0972-0774

B AR B AT IR IS 37 ) avE @ Harfard fear omar 2 | 4 & e 3 AR W AR & U A STAT fHar orar 2 |
TGIR SATaTaR 3T, Wis $a 3R 3= AN wsferal & udex @ fory 39 URIRS A8l usrsa & R &1 Sy &vd 2 | af
TIT A8l @ folt SITel &7 AMHR SUYH ©U | GTIT Al G Al 39 STl &I STANT fedhrs; 7eey ure & forg foar s wwar 2 |

ST T G, AT AN, 3l a1s. 3R &R, &, A1
ARd & SWGHCTHI BIC JTE & S(eldd T

STl @Tel Wl 4 Sigwld® &1 U d8<dyll AP © | 39 W1e ded 3R IaR—as1d &l 993 @ iy Ua SWiafeqey
STATSR, SIS A eI+ fooar 3y o | difes 9 A Afew ™ (evrdeanrgAar iR §faalrawred cw) R TS (SRGNHET
vadl) ST B-Icd W AT | BTl b, ST & AAad] &7 A HIUursT AR R it 39 9= § <@ 1Y | Go fames, 9ig 83
IR difed a3 & 99 Gd Sgeiad Tgaral wif-ie ©U 4 s =1 o (ff 0.05) | 9T ¥ Fafia o fdsa @ SR 9lg
&3 /SR & 9819 83 § YAdH STJ<ldd o qol (BT AT AT | Sigeldd $ 59 WD B DI SAHGR] SRR & W@Red
IR fears ueeq o forg Suah Rig 8t wad) 2 |

b wrshl, f). M, faamesmagaman, . o, 8. & 319 3R IR, &. 7=

Manipur's Loktak Development Authority is going
to develop Champu Khangpok as an iconic 4 T4 4 Aa
heritage village. This is the only natural floating EIL\S)H E A@T

village in India made up of floating huts called
Khangpok, built on what is locally known as
Phumdis. It has around 330 hut dwellers, whose
main occupation is fishing.

source: https://www.hindustantimes.com
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