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Director’s Column

The current period assumes great importance as it coincides with
beginning of XII Five Year Plan. Number of deliberations took
place during last year to formulate Draft of Planning Commission
document for fisheries and aquaculture development during XII
Plan. The research programmes of CIFRI for the plan were
prioritized through a National Consultation at Barrackpore. The
research focus of the institute was broadened from fish based
research to Natural Resource Management. Therefore, the
institute has to gear up to address new challenges in inland
fisheries research and development.

The small and medium-sized indigenous fish species are

extremely important for the poorest and vulnerable section of

society. It forms major source of food and nutritional security for
them. CIFRI estimated the nutrient composition of some of these fishes collected from
Bramhaputra river. It was found that these fish species are rich in crude protein (11-19%) and
minerals (2.18 to 8.03% ash) and have moderate quantity of fats (2.33 to 12.5%). A model
developed for Karapuzha reservoir described its food web and trophic flows using 15
ecological groups and identified the reservoiratlow degree of maturity. CIFRI investigations
confirmed pouring of endosulfan formulations in large quantity for mass fish mortality in two
kilometer stretch of the river Karola from Dinbazar to King Sahebarghat in West Bengal. The
optimum stocking density of Cirrhinus mrigala fry has been standardized (300 fry/ m') for
cage aquaculture in Charan beel in Assam considering the growth and survival. CIFRI also
studied the habitat variables, biotic communities and fisheries of Takmu and Ungamlen pats
(floodplain wetlands) in Manipur. Web-based GIS maps were prepared for showing
distribution of fish species in major rivers of North and South India. Fish species database for
60 families belonging to 14 orders has also been prepared. During this period CIFRI
discovered two new aquatic species, Pinniwallago bhagirathiensis sp nov. (fish), and
Macrobrachium hooghliense sp nov. (prawn) in Bhagirathi river. The holotypes have been
deposited with the Zoological Survey of India, Kolkata. Similarly, a sea horse, Hippocampus
kuda, an endangered fish species in Schedule — 1 of Indian Wildlife (Protection) Act, 1972,
was reported for the first time in riverine section of the Hooghly estuary.

Institute scientists have published many research papers, two training manuals, one
compendium and one technical bulletin. The institute successfully organized Winter School,
Workshop of CIFRI/CDA — ICZM consultancy project, RFD nodal officers meeting,
Consultation on fisheries and aquaculture of Hilsa, Inception workshop on 'Scientific
Fisheries Management of Wetlands and Reservoirs of NE Region, besides the regular
meetings of RAC, IRC and IMC. The institute celebrated with great enthusiasm the Republic
Day, CIFRI Foundation Day, Sunderban Day and Golden Jubilee of Bangalore Research
Centre. The Hon. DG, ICAR launched a mobile research laboratory under NICRA project and
mnaugurated Biochemistry Laboratory. All the events were grand success and highly
appreciated by the participants. Number of training programmes, mass awareness campaigns
and exhibitions were also conducted across the country. Few of CIFRI scientists were
honored at different fora, while many of the staff members got promotions and transfers. One
scientist and Administrative Officer have joined the institute. I cordially welcome them and

wish good luck. However, number of scientific, technical and administrative staff

superannuated during the period. We wish all of them happy post retirement life.

Any suggestions from our learned readers for improvement of this Newsletter would be
highly appreciated.

Barrackpore,
August, 2012
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A. P. Sharma
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CIFRI developed the Food-web model

A food-web model was developed for Karapuzha reservoir in the
Wayanad District of Kerala using 15 ecological groups to describe
the food web and trophic flows. The Tilapia - Oreochromis
mossambicus, the most dominant fish in the reservoir ecosystem,
was observed to play important ecological role and have evolved as
important fisheries. The fishery is generally targeted towards the
tilapiine population. Lindeman spine analysis revealed trophic
pathways up to five levels in the model. The trophic aggregation
routine showed that most of the biomass and flows were
concentrated in trophic levels [T and I11. Biomass associated with the
highest trophic levels (TL IV and V) were very small, 0.733 and
0.35,1 respectively. The energy flows are concentrated in the lower
part of food web. The mixed trophic impact matrix indicated only
fractional changes in biomass of Clarias gariepinus. It would have
negative effects upon eels and snake heads. Similarly small changes
in O. mossambicus biomass also had negative impact on
planktivorous fishes. The gross efficiency was lower for Tilapia,
Minnows, Eels and crustaceans, because of the low quality/density
of their preferred prey. It is generally much lower than 1.0. For the
Karapuzha model the value obtained was 0.1944 indicating a
fishery in the middle of the food chain. Eels have negative impact
on most of the fish groups and even the aquatic birds. The network
summary statistics computed for the model suggested an overall
picture of the Karapuzha reservoir as a system of a low degree of
maturity.

P. Panikkar, M. F. Khan and B. C. Jha

Proximate composition of from river

Brahmaputra

indigenous fishes

The people of Northeastern India relish small and medium-sized
indigenous fish species of river Brahmaputra. Proximate nutritional
values of these indigenous fishes was assessed. Samples of
Aspidoparia morar, Chanda spp., Ailia coila, Gudusia chapra,
Anabas testudineus, Channa striatus, Labeo gonius and Labeo bata
were collected from Uzanbazar (Guwahati) during October to
December, 2010. Among the species, A. festudineus had
significantly higher (P<0.01) protein (18.38% on dry weight basis),
lipid (12.48%) and ash (8.03%) contents together with lowest
moisture content (59.79%). C. striatus also had higher protein
content (16.78%) compared to the other species. Proximate
composition of different sizes of 4. morar, Chanda spp. and A.
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coila were compared. Moisture content decreased with
increasing size in all the three species with just the opposite trend in
case of lipid content. However, protein contents were similar
except in case of A. coila, where larger fishes showed significantly
(P<0.01) higher protein content. It could be concluded that the
selected small indigenous fish species are a rich source of protein
(11-19% crude protein), moderate quantity of fats (2.33 to 12.5%)
and also rich in mineral contents (2.18 to 8.03% ash).
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Crude protein content (% dry wt.) of the different fish species

D. Debnath, 8. Yengkokpam, B. K. Bhattacharjya, K. K. Sarma, P. Gogoi
and A. Kakati

CIFRI solved the mystery of mass mortality of fishes in Karola
river, West Bengal

The fisheries of River

Karola, West Bengal

provides valuable food

and livelihood security

to a sizeable population

of the Jalpaiguri district.

During November, 2011,

mass fish mortality occurred in a two kilometer stretch from
Dinbazar to King Sahebarghat. Investigation was conducted by a
team of Scientists from CIFRI to ascertain its causes.

The analysis revealed that physico-chemical properties of water
samples were absolutely normal and also no microbial infection or
abnormality was observed. There was also no abnormal
concentration of heavy metal elements like Fe, Zn, Cu, Mn, Cd and
Pb in the water or in fish tissues. However, analysis for pesticide
residues revealed presence of a high concentration of endosulfan, an
organochlorinated cyclodiene group of insecticide and well known
fish poison. The concentration of total endosulfan in water went up
to 0.113 mg/l, while in fish tissues it was as high as 22.8 mg/kg. The
water samples collected from upstream and downstream stretches
of the affected area were free from any endosulfan residues. Thus, it
established pouring of large quantity of endosulfan formulations
into this stretch to get huge catch. The institute submitted report to
the State Fisheries Department with recommendations for
restoration of fisheries in the river.

S. Samanta, M. A.Hasan, S. K. Nag and B. K. Behera

www.cifri.ernet.in
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Stocking density of Cirrhinus mrigala fry in floating net
cages has been standardized

A cage culture experiment was conducted in Charan beel, Morigaon
district, Assam for standardizing stocking density of Cirrhinus
mrigala fry. A battery of twelve cages (2x2 x2 m’) were stocked with
C. mrigala fry (av.length4.18 £0.07 cm, av. weight 0.71 £ 0.03 g)
at six different stocking densities, viz. 50, 100,150,200, 250 and 300
fry/m’ with two replicates each. Reared fishes were fed twice daily
with a formulated mashed feed (34.61% CP) for three months. The
feed was formulated using fish meal (10%), soyabean meal (25%),
mustard oil cake (25%), rice bran (20%), wheat flour (6%), wheat
bran (12%) and vitamin mineral mixture (2%). It was found that the
stocking densities of 100 and 150 fry/m’ yielded better growth
performance compared to other groups in terms of final weight,
weight gain percent (WG) and specific growth rate (SGR). Higher
stocking density of 250 and 300 fry/m’ had statistically similar
growth performance as that of the lowest stocking density (50 fry/
m’). Feed efficiency ratio (FER) and protein efficiency ratio (PER)
showed the same trend as that of growth. Stocking density had some
adverse effect on the survival of the reared fish with the highest
survival observed in stocking density(50 fry/m’). Statistically,
survival in lowest stocking density was not significantly different to
that of 100 and 200 fry/m’. Survival in 250 and 300 fry/m’ was also
not statistically different. Considering the growth and survival, the
highest stocking density tested in the experiment i.e., 300 fry/ m’
may be considered optimal for rearing C. mrigala fry in Charan
beel.

D. Debnath, B. K. Bhattacharjya, S. Yengkokpam, A. K. Yadav,
K. K. Sarma, P. GogoiandA. Kakati

Habitat variables, biotic communities and fisheries in Takmu
and Ungamlen pats of Manipur

Habitat variables, biotic communities and fisheries of Takmu and
Ungamlen pats (floodplain wetlands) of Bishnupur district,
Manipur were studied. Takmu pat was under the administrative
control of the Department of Fisheries, Government of Manipur,
was moderately infested with aquatic macrophytes (app. 15%)
mainly with water hyacinth. Some of the edible aquatic plants
having economic importance to human beings were Zizania
latifolia, Carex sp., Saccharum spp., Setaria pumila, Alpinia nigra,
Hedychium spicatum, Narenga, etc. These are usually associated
with floating mats (phumdis) in the pat. Other non-phumdi edible
plants were water chestnut (7rapa natans) and Makhana (Euryale
ferox). The water quality parameters indicated water temperature
(27.8-28"C), Secchi disc visibility (85-95 cm), pH (6.6-6.8), DO
(6.8-7.4 mg/l), CO, (3.8-5.4 mg/l) and alkalinity (28-30 mg/l).
Ungamlen lake was moderately infested with water hyacinth (app.
35%). Encroachment of the marginal areas of the pat for cultivating
paddy, construction of fish and horticulture farms resulted in
shrinking of water area of this pat. Major economic plants in this
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pat were E. ferox, Nelumbo nucifera, Nymphea pubescence,
Nymphoides indicum, T. natans, etc. The water quality parameters
assessed were temperature (27.5-28.2 °C), Secchi disc visibility (83-
90 c¢cm), pH (6.7-7.2), DO (6.3-7.1 mg/l), CO, (4.2-6.0 mg/l) and
alkalinity (25-30 mg/l). In both the wetlands, the fisheries comprised
of common carp, grass carp, bighead carp, tilapia, IMCs and other
small indigenous fishes. Some of the indigenous fishes with low
abundance in both the pats were Anabas testudineus, Anguilla
bengalensis, Acanthophthalamus punctatus, Channa orientalis,
Botia bagarius, Barilius dogarsinghi, Garra graveli, Ompok
bimaculatus, Osteobrama belangeri (artificially stocked by the
Fishery Department in Takmu pat), etc.

8. Yengkokpam, D. Debnath and B. K. Bhattacharjya

ACIFRI developed Fish species distribution map of rivers

Major rivers of Northern and penninsular India, namely, Ganga,
Yamuna, Chambal, Betwa, East Banas, Sone, Ken, Rupnarayan,
Ajay, Subarnarekha, Kangsabati, Tapti, Narmada, Godavari,
Krishana, Kaveri, Tawa, Tungbhadra, Hemawati, Mahanadi, Pennar
and Subernarekha estuary were delineated using TNT Mips
software for preparation of their species distribution map. Fish
species database, for 60 families belonging to 14 orders has been
developed in MS-Access. In the database most of the species
belonged to fresh waters except a few. Database were populated
using fish species data for rivers Ganga and Narmada in a stretch-
wise manner and for others like Brahmaputra, Kaveri, Krishna and
Godavari, river wise. Database was populated from published
literature and bulletins of CIFRI. These maps are available on Web-
based GIS.
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Fish species distribution map

8. K. Sahu, D. Karunakaran, D. N. Jha, A. K. Yadav and S. Majumdar
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Discovery of new species of fish and prawn and first
record of sea horse species

prawn Macrobrachium hooghliense sp nov. were described and y -

One fish species, Pinniwallago bhagirathiensis sp nov., and one : wz 85 3 “
/ 4%
3

reported for the first time. The holotypes have been deposited in the

National Zoological Collections of the Zoological Survey of India, :
Kolkata with holotype IDs ZSI FF4488 and ZSI C5914/2 s/

AR

respectively. From Kakdwip area, an endangered sea horse species,
Hippocampus kuda, (listed in the Schedule — I of the Indian Wildlife Macrobrachium hooghliense Hippocampus kuda

Protection Act, 1972) was collected. This is the first record of sea

horse from the riverine section of the Hooghly estuary.
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PRESENT STATUS OF HILSA
N
HOOGHLY-BHAGIRATHI RIVER

Roshith C. M., R. K. Manna, U. Bhaumik, B. B. Saipathy,
A. Roy Chowdhury and A. Mitra

CIFRI Compendium on Sundarban: Retrospect and prospects

The editors A. Sinha, P. K. Katiha and S. K. Das compiles 15 articles on various aspects of Sundarbans and its
development strategies. The compendium covered aspects of mangrove structure and functions, environmental
sensitivity, faunal diversity and conservation, diversified agriculture, impact and adaptations of climate
change, arsenic problem, valuation of goods and services and alternate livelihoods and their sustainability The
compendium was released on the occasion of Sundarban Day, June 3,2012.

Training Manual on Inland fisheries development

This training manual “Inland Fisheries development™ twas edited by Ganesh Chandra, M. K. Bandyopadhyay
and A. K. Sahoo. This manual was prepared for the students, covering a wide range of topics like potential of
wetlands and reservoirs, fish seed production, fish disease management, nutrient requirements of fish,
planktons and periphytons, benthos, water and soil quality, integrated fish farming, processing and preservation
of the harvested fish, fisheries extension and economics, efc.

Present status of Hilsa in Hooghly-Bhagirathi river

Considring the decline in Hilsa fisheries, it is one of most important issue in fisheries of Inidan estuaries.
keeping this fact in mind Utpal Bhaumik and A. P. Sharma portrayed an overview of Hilsa fisheries in the
Hooghly-Bhagirathi river systems vis-a-vis conservation strategies in this publication. It was released by Dr. S.
Ayyappan, DG, ICAR on June 27,2012 at CIFRI, Barrackpore. The bulletin is expected to be useful to students
researchers and other concerned agencies towards enrichment of their knowledge besides policy makers to plan
effective conservation measures and harnessing Hilsa fishery in sustainable manner.

Piscine Diversity of river Brahmani- A checklist

The river Brahmani is one of the east flowing rivers of India. The Brahmani delta is the site of famous
Bhitarkanika wildlife sanctuary. The piscine diversity the river is hardly reported anywhere. To fill this gap, M.
K. Das, M. K. Bandyopadhyay, A. P. Sharma, S. K. Paul and S. Bhowmik compiled their observations on fish
biodiversity of river Brahmani by collecting fish samples from different river sites and landing centres.

Central Inland Fisheries Research Institute ( www.cifri.ernet.in
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Name of the training

Date

Venue

Participants

Fisheries management of floodplain wetlands

January 17-23, 2012

CIFRI Regional
Centre, Guwahati

10 students, Industrial Fish
and Fisheries, Cachar
College, Silchar, Assam

Inland fisheries production and resource
management

March 12-17, 2012

CIFRI,
Barrackpore

15 ATMA fishers,
Samastipur, Bihar

Inland fisheries development

March 20-26, 2012

CIFRI,
Barrackpore

21 B. Sc students, Industrial
Fisheries, S.K.M.College,
Begusarai, Bihar

Inland fisheries production and resource
management in Bihar

April 20-25, 2012

CIFRI,
Barrackpore

39 fishers, Madhubani,
Bihar

Aquaculture management, fish seed raising,
wetland management and management of
coldwater fisheries

April 23-26, 2012

Kokrajhar,
Assam

175 Bodo farmers,
Kokrajhar, Assam

Stock assessment of Hilsa

April 30-May 1,
2012

CIFRI,
Barrackpore

35 scientists and research
scholars, ICAR institutes

Cage and pen culture in open waters for
fingerlings and table fish production

May 7-11, 2012

CIFRI,
Barrackpore

16 State fisheries officials of
Chhattisgarh

Production and management of inland
fisheries

May 20-25, 2012

CIFRI,

Barrackpore

30 fish farmers, Nalanda,
Bihar

Ecosystem modeling for reservoir fisheries
management

June 21-27, 2012

CIFRI,

Bangalore Centre

2 Scientists, CIFE, Mumbai

Field visit of trainees to
Manchanabele reservoir, Karnataka

NFDB sponsored training programme at
CIFRI, Barrackpore

Central Inland Fisheries Research Institute

Certificate distribution to the
trainees of Bihar

Bihar fisherman receiving training certificate

By

Cak!

Trainees from Nalanda district of Bihar

Students, trainees of
Cachar College, Silchar, Assam

www.cifri.ernet.in
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Name of the Camp

Date

Venue

Participants

Save Hilsa seeds in Hooghly river

January 12,
2012

Bawali, 24-Parganas (South),

West Bengal

50 fishers and 60 general
public

Conservation need of indigenous wetland
fishes

January 07,
2012

Thakurnagar, 24-Parganas
(North), West Bengal

60 fishers

Conservation of economically important
freshwater fish species

February 22,
2012

Cuttack, Odisha

100 fish farmers

Propagation of inland freshwater
ornamental fishes

March 16,
2012

Rajchandrapur, 24-Parganas
(North), West Bengal

60 fishers and 20

fisherwomen

Reservoir fisheries development -
problems and prospects

March 20,
2012

Wayanad, Kerala

400 fishers

Reservoir fisheries management and cage
culture in association with Department of
Fisheries, Govt. of Karnataka

March 20,
2012

Mallaghatta Reservoir,
Tumkur, Karnataka

30 fishers

Conservation of small indigenous inland
water fishes

April 15,
2012

Jagulipara, Burdwan, West
Bengal

60 fishers

Fisheries management in large inland
wetlands

May 30,
2012

Taldi, 24-Parganas (South),
West Bengal

50 fish farmers

Conservation of small indigenous fishes
in oxbow lakes

June 20,
2012

Bhomara beel, Nadia, West
Bengal

60 fishers

Restoration of Hilsa fishery in Hooghly
river

July 25,
2012

Netajinagar, Hooghly, West
Bengal

100 fishers and 30
fisherwomen

Central Inland Fisheries Research Institute

rvoir fishery development
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Date

January 7-16, 2012
January 8-15, 2012
January 14-17, 2012

Place

Thakurnagar, 24-Parganas (North), West Bengal
Chotojagulia, 24-Parganas (North), West Bengal
Satjelia Village (Sunderbans), 24-Parganas
(South), West Bengal

Taldi, 24-Parganas (South), West Bengal
Raipur, Chhattishgarh

Bhopal, Madhya Pradesh

Guwahati, Assam

Name of the exhibition
Puspa,Krishi-O-Silpa Mela

Monmohan Mela —O-LokoSanskriti Utsav
SAFE Agri Mela 2012

Subhas Mela 2012

Fish Festival

Fish Festival

North East Agricultural Fair

January 23-29, 2012
January 27-29, 2012
February 4- 6, 2012
February 10-12,
2012

February 18-19, 2012

Agricultural Scientists and Farmers
Congress Exhibition (BIOVED)
Eastern Zone Regional Agricultural Fair
Pusa Krishi Vigyan Mela

Allahabad, Uttar Pradesh

Cuttack, Odisha
New Delhi

February 21-23, 2012
February 29- March
04, 2012

March 16-17, 2012

Challenges and Opportunities in
Aquaculture
ITVR Exhibition

AQUASHOW

E‘"‘M@.m_m .
Y

Bhubaneswar, Odisha

March 17, 2012
March 19-21, 2012

Varanasi, Uttar Pradesh
Wayanad, Kerala

|

| 1

.

District Collector visits CIFRI Stall CIFRI Stall at Wayanad, Kerala CIFRI Stall at Gokhale Road, Kolkata

(Wayanad, Kerala)

Awards/Recognitions

Central Inland Fisheries Research Institute

Dr Utpal Bhaumik, Head, Riverine
Ecology and Fisheries Division and
Dr K D Joshi, Principal Scientist &
Head, Allahabad Regional Centre of
Central Inland Fisheries Research
Institute received Fellowship award
of the Bioved Research Institute of
Agriculture & Technology,
Allahabad in its 14" Indian
Agricultural Scientists & Farmers
Congress held at SIEMAT, Allahabad
from February 17-18,2012.

Dr B P Mohanty, Senior
Scientist chaired a Session in
the World Congress on
Biotechnology 2012 at Leonia
International Convention
Centre, Hyderabad on May 4-6,
2012. Dr Mohanty also
delivered a talk on 'Application
of proteomics for identification
of species-specific peptides for
fish food authentication' on the
occasion.

www.cifri.ernet.in
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Name & Designation

Last Place of posting

Date of superannuation

Dr. A. K. Chattopadhyay, T-8

CIFRI, Kolkata

January 31, 2012

Shri M. Mahadeva, SSS

CIFRI, Bangalore

January 31,2012

Shri P. P. Ghosh, LDC

CIFRI, Barrackpore

January 31, 2012

Shri I. R. Balmiki, SSS

CIFRI, Barrackpore

January 31, 2012

Shri G. Pathak, T-9

CIFRI, Barrackpore

February 29, 2012

Shri H. C. Banik, T-5

CIFRI, Barrackpore

February 29, 2012

Ms. Anjali Neogi, Assistant

CIFRI, Barrackpore

February 29, 2012

Shri Ananda Biswas, SSS

CIFRI, Barrackpore

February 29, 2012

Shri Rajendra Ram, SSS

CIFRI, Barrackpore

February 29, 2012

Shri B. Hazarika, SSS

CIFRI, Guwahati

February 29, 2012

Shri L. K. Halder, SSS

CIFRI, Barrackpore

March 31, 2012

Shri M. Anjanappa, SSS

CIFRI, Bangalore

March 31, 2012

Shri Sukumar Saha, T-7-8

CIFRI, Barrackpore

April 30, 2012

Shri T. K. Roy, Private Secretary

CIFRI, Barrackpore

April 30, 2012

Shri Bablu Mondal, SSS

CIFRI, Barrackpore

April 30, 2012

Shri S. S. Bondre, SSS

CIFRI, Vadodara

May 31, 2012

New Appointments

Name & Designation

Place of posting

With Effect From

Ms Sandhya K.M., Scientist

CIFRI, Barrackpore

May 02, 2012

Shri Navin Kumar Jha, Administrative Officer

CIFRI, Barrackpore

June 12, 2012

Transfers

Name and Designation

From

To

Shri P. K. Nayak, AF & AO

NRC on Pig, Guwabhati

CIFRI, Barrackpore

Shri Rajesh Sahay, SFAO

CIFRI, Barrackpore

IIT, Gandhi Nagar

Shri A. K. Yadav, Senior Clerk

CIFRI, Barrackpore

NRC on Litchi, Muzzafarpur

Dr. K. K. Goswami,
Principal Scientist

CRIJAF, Barrackpore

CIFRI, Barrackpore

Mr. S. B. Roy, AAO

CIFRI Regional Centre, Guwahati

CIFRI, Barrackpore

Mr. Pronob Das, Scientist

CIFRI, Barrackpore

CIFRI Regional Centre, Guwahati

Mr. S. C. S. Das, Scientist

CIFRI, Barrackpore

CIFRI Regional Centre,
Allahabad

Central Inland Fisheries Research Institute
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National Consultation on “Prioritization of
programmes of CIFRI for XII Five Year Plan”

research

CIFRI organised a

‘National consultation

on 'Prioritization of

Research Programmes

of CIFRI for XII Five

Year Plan' on January

18, 2012 at CIFRI,

s Barrackpore. Dr. R. K.

Sinha, Chairman,

RAC, €1FRI,

Barrackpore, Dr. A. G. Ponnaih, Director, CIBA, Chennai. Dr. P. C.

Mohanta, Director, DCFR, Bhimtal, Dr. P. Das, Former Director,

NBFGR, several scientists, fisheries experts, NGO representatives

and progressive fishers/fish farmers attended the meeting. The

major suggestions included ecosystem based approach for

monitoring of the natural ecosystem, generation of water recharge

data for rivers and wetlands and estimation of water requirement

for sustainable fisheries in important river systems like Ganga and

Yamuna. Experts urged upon the scientists to carry out research

work on environmental flow, restoration of rivers, wetland river

connectivity, fish taxonomy, hydro-geo-morphology,

hydrodynamics, sustainable fisheries enhancements in reservoirs

and wetlands, fish behaviour. institutional arrangements, valuation
of goods and services, socio- economics, efc.

Winter School on *Resource and environment assessment
through remote sensing and GIS”

The institute organized a 21 days Winter School on 'Aquatic inland
resources and
environment
assessment through RS
and GIS application'
during 10-30 January,
2012. Twenty five
participants from
various universities,
research institutes,
state departments
across the country had
participated. The

scope, applications and intricacies of GIS and remote sensing

formed the content of winter school. Many senior level scientists
and academicians from the Institute and other institutions were the
resources persons. They included Prof. R. K. Sinha, Dean,

Environmental Sciences, Central University, Patna, Prof. Dillip

Kumar, Chairman, Working Group of fisheries, Planning

Commission, Dr. D. Dutta, Coordinator, Regional Remote Sensing

Center (RRSC), Kolkata, Prof. Sugata Hazra, Director,

Oceanography School, Jadavpur University, efc. In the valedictory

function, Vice chancellor of Ramakrishna Mission Vivekananda

University addressed the participants and distributed the

certificates.
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Launching Workshop of CIFRI/CDA — ICZM Consultancy
Project

The institute organised the

launching Workshop of

CIFRI/CDA-ICZM

Consultancy Project on

“Post-restoration

assessment of ecology and

fisheries diversity of |

Chilika lake™ on February

10, 2012 at Barrackpore.

The workshop was

attended by

representatives from Chilika Development Authority and CIFRI
Dr. AK. Pattnaik, Chief Executive of the Authority made a
presentation to flag the issues. Dr. V. R. Suresh presented the project
work plan. The modalities and proposed research work was
discussed in the meeting. Prof. A. P. Sharma and Dr. B. C. Jha gave
their expert comments on the project and its implementation.

RFD nodal officers meeting

The RFD nodal officers of w____’

all institutes of Fisheries

Division participated in a

meeting organised  on

February 22-23, 2012. Dr.

B. Meenakumari, DDG

(Fy) presided over the

meeting. Dr. Madan

Mohan, ADG (M. Fy) and

Shri Anil Agarwal,

Principal Scientist,

Fisheries Division, ICAR., New Delhi also participated in the
meeting. The meeting focused on the finalisation of XII Plan RFD
document of [CAR Fisheries Division.

International Consultation Meeting on Hilsa

First consultation meeting on ‘“Norway-India-Bangladesh
Consortium for Hilsa Aquaculture in South Asia™ was organized at
CIFRI, Barrackpore on March 5, 2012. The meeting was attended by
Dr. Rama Bangera from Nofima, Norway, Dr. Arun Padiyar from
Aquaculture Industry, India and CIFRI staff including Prof. A. P.
Sharma, Dr. Utpal Bhaumik, Dr. B. K. Behera and Dr. A. K. Sahoo.
Dr. Michael Phillips from Worldfish Centre, Malaysia, Dr William
Collis, Country Director, Worldfish Centre, Bangladesh,
Dr Velmurugu Puvanendran from Nofima, Notway and Dr. Anisur
Rahman from Bangladesh Fisheries Research Institute, Bangladesh
participated in the meeting
through Skype
teleconference. Different
issues related to Hilsa
aquaculture, viz. breeding
and seed production, food
and feeding, aquaculture,
genetics and market
potential etc. were
discussed for preparation
of Dhaka Workshop,
Bangladesh.
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Research Advisory Committee Meeting

The Research Advisory Committee for the year 2012 met during
06-07 April, 2012 at CIFRI, Barrackpore. Under the chairmanship
of Dr. R. K. Sinha. The committee suggested to develop appropriate
technologies and package of practices to cater to the need of various

stakeholders. He also urged to modify and initiate programmes to
face the challenges during the XII Five Year Plan. Dr. S. D. Singh,
ADG (I. Fy). ICAR, stressed upon the sustainability of
technologies. Prof. A. P. Sharma, Director assured the house that the
recommendations will be implemented.

Brainstorming session on Sunderbans

A brainstorming session
was organized in
Sunderbans at Pakhirala,
Sajnekhali, on April 08,
2012 on Mangrove and
Fisheries of Sunderbans.
The programme was
attended by many
renowned scientific
personnels like Prof. R. K.
Sinha, Dr. P. Nautiyal, Dr. W Viswanath, Dr. L. L. Sharma and Dr. S.
D. Singh. Prof. A. P. Sharma, Director, CIFRI and Heads of
Divisional and Regional Centres of CIFRI. Several problems like
destruction of juveniles, siltation, destruction of mangroves for
tourism or aquaculture, recurring cyclonic storm, killing of
fishermen by wild animals, efc were highlighted. The in depth
studies on organic matter in water along with detrital food chain
dynamics, role of mangrove as nursery ground of fish and prawns
and socio-economic status of fishers were suggested. Director
CIFRI desired to have biodiversity of estuaries on GIS platform. He
also opined for acollaborative study on this mangrove ecosystem
with other organizations.

Institute Research Committee Meeting

The annual meeting of
IRC was held during
April 09-11, 2012 at
Barrackpore. Prof. A. P.
Sharma, Director
presided over the
meeting. Dr. S. D. Singh
represented the ICAR
Fisheries Division in the
meeting. All the Heads of
Division and scientists participated in this important meeting. Since
this IRC meeting was the last meeting of the XI Five Year Plan, the
Chairman requested all the project leaders to present the
achievements of XI plan. Scientists also presented their future work
plans and proposed projects for XII plan.

Authors workshop on 'Ecosystem health of major rivers of
India’

India is endowed with rich water resources. Among them, the river

Ganga occupies a unique position in history, culture, religion and
civilization of the Indian subcontinent. However, data available on
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fishes, fisheries and health

of these rivers are

fragmented and scattered.

A concerted efforts to

collect, compile and

integrate the available data

on the majorrivers of India

are being felt necessey. In

this direction an authors

workshop on 'Ecosystem

health of major rivers of India' was organized jointly by CIFRI and
Aquatic Eco-System Health and management Society, Canada at
Barrackpore on April 22 — 23, 2012. As a result of this workshop
several papers were submitted to the AEHMS for peer reviewed
publication.

Inception workshop on 'Scientific fisheries management of
wetlands and reservoirs of NE Region’

CIFRI Regional Centre,

Guwahati organized an

Inception workshop on

'Scientific Fisheries

Management of Wetlands

and Reservoirs of NE

Region' at Guwahati on

June 20, 2012. The basic

objectives of the

workshop were to prepare

an action plan for

scientific management of

selected wetlands and reservoirs of the Northeast region as well as
development/ refinement of model for pig-cum-fish farming through
active collaboration of various related agencies. Prof. A. P. Sharma,
Dr. B. C. Jha, of CIFRI, Barrackpore, Dr. M. Sinha, Advisor,
Department of Fisheries, Govt. of Tripura, Dr. A. K. Roy, IAS,
Secretary (Fisheries), Govt. of Assam were among the speakers on
this occasion. It was felt that effective dissemination of CIFRI
technologies/ management guidelines could bring appreciable
changes in fish productivity scenario of NE region with effective
collaboration among various stakeholders. Prof. Sharma requested
all the stakeholders (State Fisheries Departments, AFDC, College of
Fisheries, Lembucherra) to bring in synergy for making effective and
functional partnerships with community participation to achieve
tangible results. Directors/ officials of State Fisheries Departments
of Arunachal Pradesh, Meghalaya, Manipur, Assam and Tripura,
BTC, AFDC and a few farmers were also expressed their views in the
meeting.

Consultation on fisheries and aquaculture of Hilsa

A National Consultation was
organized at Barrackpore on
“Fisheries and aquaculture
of Hilsa” on June 27, 2012.
Dr S Ayyappan, Director
General, ICAR was present
in the consultation. In
addition, various experts of
fisheries and aquaculture
like Dr. S. D. Singh, ADG (I.
Fy), ICAR), Dr. J. K.Jena,
Director, NBFGR, Lucknow made valuable contribution to the
meaningful conclusion of the consultation.
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Blood donation camp

CIFRI Recreation Club organized a
free medical and blood donation
camp in collaboration with
Chitranjan Medical College, Kolkata
and BMRC Nursing home,
Barrackpore on 6 January, 2012.
Twenty seven CIFRI staff and their
family members donated blood.
General check up, blood sugar level test and ECG were also done
on this occasion.

IMC meeting
The 40" Institute Management Committee (IMC) meeting was

organised at CIFRI, Barrackpore on 12 January, 2012. The meeting
was attended by all the members of committee including Dr. S. D.

Singh, ADG (1. Fy), ICAR, New Delhi. The action taken report of

last IMC was presented and the committee expressed satisfaction
on the progress. The committee members visited different
laboratories and interacted with the scientific and administrative
staffof the institute.

Union Minster of State for Agriculture visited CIFRI

:ﬁ'. Dr. Charan Das Mahant, Hon'ble

« Minister of State for Agriculture

@' and Food Processing Industries,

Department of Agriculture and Co-

operation, Ministry of Agriculture,

Government of India, New Delhi

visited the institute on January 20,

2012. He showed keen interest in

institute research and other activities on reservoir fisheries

management, cage and pen culture, mapping of inland water

resources, aquatic bio-diversity, fish conservation in natural

waters, biotechnology, efc. He interacted with the institute

scientists and praised the institute research work and leadership
with high words.

Republic Day

The institute celebrated republic day
on January 26, 2012 with great
fanfare. All the institute staff and their
family members attended the
function. Prof. Sharma unfurled the
National Flag in front of all the staff
and their family members. In his
motivating speech, Prof. Sharma,
urged the staff to perform their respective duties to their potential.
Small cultural programme was also organized on this occasion.

CIFRI Annual Day

CIFRI celebrated its 66" Foundation Day on March 17, 2012 at
Barrackpore. A number of events were organized on the
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occasion. Dr. Brij Gopal,
Coordinator Centre for Inland Waters
in South Asia and former Professor
Jawaharlal Nehru University, New
Delhi was the Chief Guest and key
speaker. Dr. Dillip Kumar, Former
Vice Chancellor, CIFE, Mumbai, Dr. P.
Das Former Director, NBFGR,
Lucknow, Dr. S. P. Ayyar and Dr. M,
Sinha, Former Directors of CIFRI Barrackpore were the Guests of
honour. The lecture by Dr. Brij Gopal was highly appreciated. The
other dignitaries also gave their opinion on R&D in fisheries sector
of India. A Brainstorming session was also organized on sustainable
inland fisheries.

Golden Jubilee of CIFRI Bangalore Research Centre

The Research Centre of
CIFRI, Bangalore celebrated
its Golden Jubilee on April 14,
2012 with great enthusiasm
and fanfare. Dr. S. Ayyappan,
Secretary, DARE and DG,
ICAR; Dr. B. Meenakumari,
Deputy Director General (Fy),
Prof. A. P. Sharma Director,

CIFRI, Dr. C. Vasudevappa, Chief Executive of NFDB, Ms V.

Manjula, IAS, Principal Secretary, Department of Animal

Husbandry and Fisheries, Karnataka, Ms C. A. Latha, IAS,

Director of Fisheries, Kerala, Dr. A. S. Sidhu, Director, [IHR, Dr. P.

Jayasankar, Director, CIFA, Dr. K. V. Devaraj, Former

Vice—Chancellor, UAS, Bangalore, Dr. P. S. B. R. James, Former

Director, CMFRI, Former Directors of CIFRI Dr. S. P. Ayyar, Dr.

M. Sinha and Dr. K. K. Vaas, and Dr. D. S. Krishna Rao, Head of

Bangalore Centre were among the dignitaries in the function. They

shared their experiences in reservoir fisheries research. In his

presidential address Dr. Ayyappan reiterated that during XII plan the

focus is on natural resource management and efforts should be

intensified to increase fish production from reservoirs on a

sustainable basis. An interactive session on 'Reservoir Fisheries

Development and Aquaculture - Issues and Challenges'

organised by CIFRI and CIFA.

Experts from different parts of

the country participated actively

in the interactions and panel

discussions. A number of

documents related to the centre

were released on the occasion,

including its Golden Jubilee

logo, Past, Present and Future,

Souvenir and Bibliography of

Publications.

was

Exposure visit of Executive members of
Autonomous council, Assam to CIFRI

Thengal Kachari

Fifteen executive members of Thengal Kachari Autonomous
Council of Assam visited CIFRI, Barrackpore on May 3, 2012. Prof
A. P. Sharma, Director along with Heads of Division apprised them
about the activities and research achievement of CIFRI including
that of Regional Centre, Guwahati. They visited various labs and
interacted with scientists.
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Sundarban Day

Sundarban Day was

celebrated at CIFRI

Barrackpore on June 03,

2012 to commemorate the

birth day of Sir William

Roxburgh, the Botanist par

excellence, who worked

extensively in Sundarbans.

A brainstorming Session

on “Sundarbans: [ssues and

Threats” was organized.

Distinguished Scientists Prof. Dr. Amalesh Choudhury, Prof. C.S.

Chakraborty, Vice Chancellor, WBUAFS and Dr. P. Das, Former

Director, NBFGR, Lucknow, Dr. A. K. Ghosh, Ex-Director, ZSI,

Dr. S. N. Biswas, Deputy Director, State Fisheries Department, Dr.

Anindya S. Ghosh, Sunderban Development Board, Dr. Dipankar

Saha, NGO, Dr. S. D. Ghosh, Entrepreneur, Dr. B. K.

Bandyopadhyay, Dr. Dhiman Burman, CSSRI, Canning, Dr Chand,

WBUAFS and several other members of research organisations and

NGOs were present. Several new records of fishes in recent studies

have been reported by CIFRI. However, participants were

concerned about loss of mangroves in increased salinity scenario,
loss of biodiversity,
decline in daily income
and migration. Co-
ordinated approach was
emphasized with
involvement of different
stakeholders for
adopting farming System
Model and diversification
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of agriculture towards wholesome development of Sundarbans.
“CIFRI Compendium on Sundarbans - Retrospect and Prospects”
was also released on the occasion.

Launching of mobile research laboratory under NICRA project

A Mobile Research Laboratory, -

was launched under the NICRA ;

project by Dr. S. Ayyappan,

Hon'ble Secretary (DARE) and

DG (ICAR) on June 27, 2012.

This state of the art facility is

equipped with essential

equipments and facilities like

water storage and purifier, long

life battery and UPS, generator,

fridge, incubator, centrifuge, weighing balance, multiparameter

water analyser, UV-Vis spectrophotometer, water and sediment

sampler, efc. to perform long field based research. It will enable

scientists to conduct essential

tests in field and provide facility

for proper storage and analysis

of research samples. Prof. A. P.

Sharma, Dr. Samir

| Bhattachariya, INSA Professor,

4 Vishwa Bharati, Kolkata; Prof.

Amlesh Choudhary; Dr. M. K.

Das, Principal Investigator of

the project and scientists of

CIFRI were present on the occasion. The DG (ICAR) also

inaugurated the biochemistry lab on same day. He interacted with

the institute scientists and inspired them to do quality research to
compete with the best in the world.

Fish do not feel pain as they lack
well developed brain system or
enough sensory receptors in the nerve
cells. Fish do not even suffer when they
are hooked and fighting for their lives
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Vol 17, Neo. 1

ﬂdﬁ:ﬂ. & &R

Ayrfmuimﬂm T uman fouch

ISSN 0972-0774 % LL 3 o Nae' January - June, 2012

3 a4 @1 T 74 B BIfdS U |

3l 2012 | 124 T=radia AISTHT $T WA T3 © | $9 UHhA H Tior1 ST & SU—a7 @) P dopi
@1 3aTer fobar T Rt Seeg 1241 ety Ao # FifcRI® td Todiy el Yol f daR &R & |
T WHED ol Dl 8 ¥ WY & AT DIAHA| DI YIS FHERT 9 T8 | TR & SRET Bl
ey HIfRIe! I & | Wb FRE YdE I 1 @1 T 2 | 3 Wi & dHe Sfawefel
AfoRre! ST g faer Heell 713 gt 8 o ford Hvelr MRaT 9 JaeRd & |

BIS] U4 HEIH ATHR dlell Q2 AR yorfadl @ At § weayel yfAdr e 8 | /e
feryan, e TeT & ford 3 yomferdl |xehl Ui &1 U I 91 & | 6T g1 91Y 741 H Suerey O
HO YTl & WIS U Bl Aiber fhdl 7T | ATEUM | Ig urn 17 fob g yorfadi § wié 11—19
yfcrere (Srenferd), g 2.33—12.5 e Ud WivS ded 2.18-8.03 U & | IRITTS RoTel & SR STelre
% TS 99 A &1 e wRReftd v & S 15 @it g1 fban man & Rier s2w 2ifhs il Ud ths 99 & IR & Ga1 5
&I & | 39 e 3 et Sidel @ Hisdl U8 qaTdl & [ SRIGA TAr ¥ AIs! Ua faare o1 GHIaT S & Iy 781 & |

TaRR 2011 H TREH §M16 & TATRTS! @ e HRIa 741 @ 2 6. & 3 9ga & 7o yonfordl o 9y 88 8 | e @
difel g1 b T Sfegae ¥ I8 uel T o 59 &9 # (Ui & fAuTed YaTe @ BRYT A6ferdl @ 4 §% o | WM A oW
NIV TRBR & GHeT U favgel RIS Yl iR I8 aira foan @ fob AReTia & == diet 3 o1 urer 8 Avie7d 7707 @1 §U8Y Bcd
S (300 TS /3 AY) BT @fed | RUTe o/afdy & IR A =1 AfigR & fawqR forel # airdersl, aam Sik STHer uIe & Siard
fafaerer, Sia TR Ud Hifcera! o ofeqg foa |

Sl S TH BIRIBAATY  3diid l U <l A HiTediR gR1 SR U4 #edl R &l Wi A1ed] ol Hoidd YT faaor 0% 79 g
T 2 | 3 YBR 14 AR B 60 I P 7R Yol BT U SCId 911 3T & | 99 o1 378 U gRT fIf= 718) e &1 #o
yoAIferll UR AR U @1 718 & | I8 98 BY & 91 & b 9 IR URed darel @1 AriRed 98 # <1 78 yonfon, Pinniwallago
bhagirathiensis sp nov. (7o YSilfd) W& Macrobrachium hooghliense sp nov. (Eﬂ‘ﬂ ‘RGTFFT) @I @Il Bl T3 & | 39 yanfadl ol
BIAICISY DI PIADIA & YOS HaeloT § STHT o (a1 7T & | 391 WhR PHIdHa H 3¥aHH a1 U faval Uolld, Hippocampus
kuda 1 YA 9 | I8 TS HRAIY TIeilg GRe70T ST, 1972 B G-/ # Aftafera a1 11 2 | §eh WRAeq@ | 39 gl &1
Yo R U3 far T g |

RIS sy & SR 3 g G, IR HTel, Tebriin! gerfe 3MfS BT Yeprer b1 47 & | AR H 3 dodi ol
AT fobar T — Hiarel YR, CIFRI/CDA — ICZM Wi URITSHT Srdenen, Fred Jfeier] 4o, Afcda! vd feew
B TR RIRID 6, "STR—Yd! &3 $ A& Ud Tl 3§ de1e TGt § Afca! J6eH, FHur GaeaR i dod ud
R YaE WA 46 N |

SR H Y HEqY feadl Pl B¥ical & T HA1T 741 — VI o, eI HeIoT fRaw, grava fiaw ik weerH &
SR BT @0 T GHARIE NS | S0P el GeIH & REGUeH 79 gR1 Ua Taae RIfdR vd Fiees wared gdewr d9 a1
% 31 UReg gRI febar |

T SR ORI H Bg U BRIGAT, W SITHdT S, YS! 3fe o1 3ot fbar 7ar forgd 291 & dH—oH 9
3T FRTEOTRR = AT for | BB AD B [RHRUG AL TG RIS TR W THA U1 G 8 | GAMF & g b1l T
FHAIRAT @ R & T 2 2R 7B AReERAl vd FHREl $1 W @ 37wl § WM g3 | U dsie Ud yeaiie
afi'rfﬁrﬁaﬂwmﬁﬁgﬁﬁg‘ﬁ%lﬁaﬁ?ﬁrﬁ‘mwwdnwﬁﬁgdswﬁwaﬁmmg T & Hartg g2 siftraial
Vd FHATRAT & GRARTe Sffa & fordl S¥a¥ ¥ Hrei] et | -

T ~guielex 3D THET YR &, 39 3 41 ST Td ATy a1 & AID Geid ATHT 2 |

RER
T, 2012 31fel garer It

_‘l{_{ ‘\lef‘llw\f

Central Inland Fisheries Research Institute @Y www.cifri.ernet.in



are fored @ A $ B$ 99 Hisal Pl fdb
yRRufaa! fiva & S 15 971 gRT fhar T & SaT 329y
It Tell U4 0e 99 & IR ¥ G Y ST & | 39 TR al
L2 YT U, Oreochromis mossambicus & foTa@!
qiRRerfas! vd Aot § Feaqel qHaT & | forema wWiEH
feeisoT I8 9aTd & b SRIYS STererd died H gifthd UrId gid
TRI TP © | b WY S I8 fewmr & b same vd welr
&1 Aigdl ¥R 11 U4 111 T 2 | Sifthds & Szadd &R (S gl IV
3R V) SRR 980 BH 8, HAL: 0733 T 0351 | SHoll FaTg Bl
IS BS 99 $I (el TR H 2 & | Fia Sifths wma & Higaw
I8 fe@r & & Clarias gariepinus & IEMR # MG
URET B FRT 5o IR Fhes Taradl IR Yfidhe J1d Tedl & |
=il UBR, O. mossambicus & TAHN ¥ 6 IRadq &
HRY YIGY Hioll Jolfadl R Wide 9Ha gedr & | foertoa,
e, o1 9 wecRr yonfodl & o &Har 9 E @ Fife
T BRI T8V B N Ael TSI @Y TorE /aE a9
(T 1.0 ¥+ &) | FRIGY AiSel H TE AT 01944 @1 AT
forerT aref & @l Sl & e R H AR | $of Tt o
IUARIT H 3 A Yorfadi 3R Seid ufddi W o gfed
TG TSdll & | edd SHidel | Ul Fefdl & fb SRIGS Aarerd #
AforIa! T fadT a1 WHTaT SN & 300 2l & |

e ufae, TH e @ o & e
FEIGA T4 DY 3 Yol & WA W B IO

FEIY3 FT&l | UG Bl 9 HHH AR el ol GSiiodl @
83 & AN gRT U {1 91T 8 | $7 9§ &9 Tufa
[ $ U9 dcdl & Mder  ford 37 UIfdgie Jea1 &I
faveror foar | e frld aage ¥ fawmR 2010 @
3R ® SUM dNR  ofeT w9

Aspidoparia morar, Chanda spp., Ailia coila, Gudusia
chapra, Anabas testudineus, Channa striatus, Labeo

gonius T4 Labeo bata G2 :I“Fﬁl Bl UHA fbar 7T | 39 :IIfﬁ H
T8 <@l T & A. testudineus H UEH (0.01 ¥ fe®, Gl
#oell A 18.38 Ufaer), foifte (1248 wforera), vor a 8.30 wfowra
3R 4 59.79 ufcrerd oft | 3¢ UBR C. striatus § N BT 9137
3 yolfoRdl a1 e H o 1678 Hfrera o | fafd=t amdR

_. Central Inland Fisheries Research Institute

Vol 17, No. 1

arell A. morar, Chanda spp. 3R A. coila & WfdHE G
1 foreeryoT faam T | T @ faveryy 9 g uar gen i g A
goTfadl @ g1 JBR dTell HBforal § =4 &I A3 HHI: HH 3R
ferfrs arfdres ram 72 | W 91N B 7 9 U T | A A
coila @ 9! ITHR el Gollfal | WIS B 701 3ifdy ot | 31
BB TG Ul goiadl § 9ieE 11-19 ufoer (srefee) vd
@ T 2.16-8.03 TR W 3R T GHRT 2.33-125
yfoerd eIt 2 |

m.mm.ww.mwmmm

gf¥e dTet i BRI T4 7 Aeferdi B 7Y

IREW §T B HRIAT 4! FAURTS! B (GG B Wi Ud
STotifaeT o Heaqul I & | TR TaHR 2011 & SR AR 6
febtr wrgaRETe a9 2 fb AL @ 7€ | 98 RS weA § aufor
P Y TS | GRAH B dFDI 7 8D DRV BT Tl AT B ford
I foha | SeaTe ® Wt & 9w wrae (§ va, 3 3, e,
HARAT, &t 31 S, W 3 B, Agee, Bivwe aNfe) T AR T8
fodll off yBR & geolidl T A1 3 fhddl YHR & YguT |
RfEd I T | Sl H W argail o Fe, Zn, Cu, Mn, Cd 3iR
Pb T STH1d ¥ AT <@ T | TR UUSIehI oie DIeeIdl &
Sidl H SUGE 89 @ BRY 39dT wurd Auferdl @ ford v fig
37T | STt 3 QUSIe® &1 9A1d 0.113 AT ufdy oft. <war a1 &
#oferal & Iadl H 22.8 BT ufd fb.am. o1 | R vvse® i @ dd




e FHER - Vol 17, No. 1

SR 3R foel TR H T U T | 3O I8 9 9 I fob
I | it Aeferal @ RieR o forl tverges 94 fagy &5
H STETl 7T T | TR 3% RUIe Bl oy WRBR BT o8] B o
2 3R I8 g9 o © & 39 & o wifceuas) &1 g fosan
I |

AGT T, T4 Y &6, YR & A1 Ud oy & 989
R g IR % RRfe7d F77c @ W18 WISV T T A1l

I B ARG forel @1 a7 a7 oxd g R A Rivfeg
AT D1 TS DI AUV D HITHIBRYT o [ord] GRS o T3 | 12
¥dl g4 TUSRT (2 x 2 x 2) ST AR T | YA o # RReer
F77 D1 WTg (AT oFas— 4.18 + 0.07 4. A1, 3Rd IRIRS
YR— 071+ 0.03 Y1) BT HYBY B: AAT—3(el7 B H fobar a1
— 50, 100, 150, 200, 250 TS 3iR 300 | T PR & 2 IR} BT
w1 fdar | wufda Feforal @t fom1 & <1 aR Ao oW wém1
azﬁﬁmwaT|W=ﬁm=rafrH%ﬁamna(mufﬁmﬂ),@Irﬁsﬂ:ﬁm
(25;[%%) WAl B Tell (26 wfaw), Araet o g (20
ﬁ‘gmeﬂm 6 ufcrerd), 15 @1 A1 (12 wfoera) v ferfie
7 @l et aﬁ’rﬁammwwa%é@wﬁamoaﬂ?
150 TS aTel GV fioRt # weford @1 gfg & vd fiem swM
83T | Qe &HT 3JUId (Feed efficiency ratio)@@'éﬁ&mﬁ'f
UM (protein efficiency ratio) A1 57 fUoRI ¥ SRET T T |
1 iRl # Srfcoiifadr % # 31t SR &l Urm 14T | 37d: TROT
det ¥ AR g2 ORI # RIRTET 5776l T A1 FIEY <X 300 T8
yfcr fiiowt fAfeee fhar mar g |

@ g™, § & wgrEr, W Frereu, A § g5, @ @
T UE T Sapret

AR & TH AR ST UIC B Jard fafdear, 9 wqe™
T4 HIfcege! BT e

4 2012 % <R ARG B RO Rl @ e, g 3k
ST UIe &1 s fafderr, o9 g mggﬁ &l
eI fobar 11| Gy uIe il AR UST WAR B Ao
fETT @ eI €, STelld Hshiwige | ARG (T 15 foRrd) 9
g7 | g9 YIe ® g ol &l ‘Zﬁ\‘:ﬁ Zizania latifolia, Carex sp.,

Saccharum spp., Setaria purmfa Alpinia nigra, Hedychium

spicatum U4 Narenga &1 3R R Fariw &
%ﬁﬁa@ﬁmmw?lﬁﬂﬁﬂﬁgﬁmﬁﬁwﬁﬁu
UG (phumdis) & 7T o1 &1 & | SR T8 o S arel i
& IR (Trapa natans) 3R AT (Euryale ferox) | Sl D
yrael o aTaH 27.8—28 f&f 9, Wl feve urefdfar 8595 W,
A1, 4 U9 6.6-6.8, gford ifaviio 6.8—7.4 AAT /ol Bl S8

JFTSS 3.8—5.4 AT /. 3IR ratigar 28—30 a7 /ol g

I Inland Fisheries Research Institute

o 1T | ST YPR SHTHEH UIE ey ABIBIEE 9

IR (T 35 FITere) UTaT 77 | R 9 UIE & &7 H 19 9 Wl
3R A1 U4 BN BT 7 B BRI SHHI STelers 4 &1 91 ] | 39
ue ¥ e #ea ael Well U™ § - E ferox, Nelumbo
nucifera, Nymphea pubescence, Nymphoides indicum T T
natans 3 | $9 U & ST & Yradl ofd Ao 27.8-282 &
H, Wl % UReRiaT 8390 wAL, d w@ 67-72, Hferd
JffIor 6.3—7.1 A /. 1 SIS SifeTgs 4.2-6.0 A /an.
3R SRt 27—28.2 faT /. & foar | < omsierE A
BT P, fares ard, fredar, R R a1 vd o BId
¥ woford] @ weiTfaral <l 1% | <1 81 ure | BIc) < Hoforl
@ GOl S Anabas testudineus, Anguilla bengalensis,

Acanthophthalamus punctatus, Channa orientalis, Botia
bagarius, Barilius dogarsinghi, Garra graveli, Ompok

bimaculatus 3R Osteobrama be langeri UTg TS W §9T T
&9 T | 7 1 ISTTTCRIT 7 B3 UTel 151 SRR g7 fohan 11
2|

T WIS, St <91 U4 & & FeErt
it & sy yonfer faeRor #g

I A ST SR wrafgiy e i A, T, T, derar, gt
19, |, B, WUARIAY, 3{o1d, Yo, HHrad, dreh, T,
TRTaR], BT, BTN, TG, GG, 2Had], Ferd), U=R 3R
GAURET SRR ¥ ST Aok I @ Ao 37 B & 7
&1 A TTedaR EIRT 91797 | AISshITe—Verid WIT o 14 3TeY &
60 T AT HeRd FTIrdl & Sfiebel IR ST AR fba T 2 |

T 99 oft 371 U Sy ¥ < & fafi= afeal @ see yonfoat
& 37T oA TR € | ofel vd A2 el urarel & sifF—etge Seed
& forRI MY SQL WeR STd¥ H Ud ST T dheR 11 T & |

TH P WIg, S HHINHY, S U4 91, T F U1<d Ud U0 AGAER




Vol 17, No. 1

TSl Ug ST Aol B 1S yonfadl B @l

uf¥ey g @ wrfRel ¢ ¥ |1 7% DGTTT:CW\T Pinniwallago
bhagirathiensis sp nov. (Ac YSTfA) Td Macrobrachium
hooghliense sp nov. (3‘:‘1111 Wﬂ%f) O G DI TS | 37
et Ermasu (e IDs ZSI FF4488 3R ZSI
C5914/2 ) B Bictdrar & oifasm qder § S o a7 1
2| 3 UYPR PIPHeY H IGHNE B Uh R YW @I
Hippocampus kuda &1 Ydl dcll| I8 golfd MRA a=goird
e g, 1972 @1 G- | ¥ Afnferd g | SIRAGHY
W 5 IR BT G m%—:\fﬁmﬁ & TR T gﬁlcm 3 foban %@W,m%w.wmﬁﬁ.ﬁﬁwqa&m@(
TATE | '

GrRaT AR g0 faer weel Suri |
s A= Tg il W & & &1 JaeH
fasar T & | $9 JEIP H Gl 15 A |
3O qYi9, waferor, yeifa fafdear @

Macrobrachium hooghliense Hippocampus kuda

SUNDARBANS

Wetrospeet and provpects

% {99y AR @ ©Y H S e 2| 20
Wﬁf{?@ﬁg«ﬁw?ﬂ?ﬁm R oG A
U 3, WfTd, By FEeE g R

PRESENT ST?JUS OFHILSA
HOOGHLY-BHAGIRATHI RIVER

Training Manual

%

Inland Fisheries
Development

ot of badunar il | it & 0 lehasis
S K. Mahils Cullege

a1 wvev, fafay HfY, Searyg oRac &
YT IR SR, SR W G, ST
3R Wl T IRERG JRET Td

SqD! FARERAT &1 Jelid e W S

- STell AT 8| 39 WR—U @1 faured

gava fagd, 3 O 2012 &1 o 1 |

AaRig Aifcd) fder W ImRa
yferor gReaer H1 wures greronfial &
Wﬁmaﬁ%ﬂw%|mmma
e, A 4l g Scared, Aol W
y§ed, #Oel @ fod UNe d@l @
wqwac;m Gy ©ad g URBIIE, Wt d

Ui, Ublpd Ao e,
Eg%ﬁr BT YRR U9 ReToT, Hifoea!
favar vg anffat anfe uv smenRd oral &1
TR o T R |

famT e wetfvaere, 1. . 3, URYg &

~ W27_f12012EﬁT§GHIQT§FF%—"IEHI

festies 17 9 18 BRaN] 2013 & SR ATIHoTT

b o T R e U
ARG B D AR AR UTefed HIUH Bl
144} arfdrae # e @ T wRRefe! 9

IS Y9RT & YMTTTEe, €. Scdel A
IR AWM & SARER AU Tw @
JTITTERE, ST & I SiIEl B Belll¥d bR

q g fobar |

Central Inland Fisheries Research Institute

9 B, Gag BT 3R
WWWEHHH?@WE{WW?
forey feoar @1 wweor vd wioorferd
IaTeH &l W1 9 |

SR < <9 @& gdi &1 ¥ 98l & | 39D
SocTe 87 ¥ ufig HIaRadT 979 Sig
IRRYY & | TR 39 Aol H SURT A
Tol B | 3 39 4 @ "o Yool @

| U4 AR B UHH dX 9D g
fafaerr o §9 qRTd BT gerer foar
Bl

HRIF & e dsi=d, 1. &1 4 Jeifd
q ol 4 ¥ 6 WS 2012 ® SNH
forgifar SRS Fad=H 94X H
raford i fafdear ® a8 &N @
U I Bl AT B | 39 AW W
| 41 B B o 2 A
gfedifiey R anssfefhaq 3w
Wrio—ufifhe Tegs R Y he
ifIfred e’ TR Uh AR fer 13 |

www.cifri.ernet.in




