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From e Director’s Desk

Dear Readers,

Directorate of Coldwater Fisheries Research,
the premier research institute of Indian Council of
Agricultural Research for the coldwater fisheries
and aquaculture in the country is working towards
the development of coldwater fisheries sector and
has developed several technologies for the upland
aquaculture and hill resource management for
sustainable utilization and development of fishery
resources in coldwater regions of the country. The
institute has been instrumental in conducting
research on breeding and culture techniques of
commercially important coldwater fishes and their
conservation in different hill states of the country.
On account of population upsurge and
urbanization in the hill and adjoining regions,
demand for fish has significantly increased over
last decades. The coming decades are expected to
pose newer and greater challenges to coldwater
fishery sector both in the development of
aquaculture and conservation practices in the hill
regions of the country. Mountain fish resource is
gaining importance and its development has
become a subject of national concern. In hill
regions, fish represents an essential, often
irreplaceable source of high quality and cheap
animal protein, crucial to the balance of dietamong
the marginally food secure communities.

The irregularity in the climatic pattern is a clear
signature of global warming. The changing climate
and increasing temperature has posed a greater
threat to the hill resources in particular various
lakes, streams, rivulets and glaciers. Any change
inwater cycle will severely affect the aquatic biotic
resources in the hill regions. The rise in temperature
and change in the current velocity in the stream
may affect the natural migration as well as the

breeding behaviour of the hill
stream fishes. In order to
address the challenges posed
by the global warming the
DCFR had organized a
National Workshop on “[mpact
of Climate change on Coldwater
Fisheries Resources: Perspective,
Framework & Priorities” on the
occasion of World’s Environment Day on 5* June
2009. Eminent scientists from all over the country
attended the workshop. The assessmentof present
scenario and future course of actions were
suggested during the workshop. It has been
emphasized that we should be proactive in taking
up mitigation measures to overcome the problem
of climate change. On this occasion, the Deputy
Director General (Fisheries), Dr. S. Ayyappan,
Assistant Director General (Inland Fy), Dr. V. V.
Sugunan, Vice Chancellor, GBPUAT, Pantnagar,
Dr. B.S. Bisht were also present.

I am happy to share that the Directorate has
been awarded NAIP project on bio prospecting
and allele mining of stress tolerant genes as well
as one externally funded project by DST, New
Delhi on mt DNA data mining. The Directorate is
also working towards the resource assessment in
the hill region, standardization of coldwater fish
diets, containmentmeasures for viral, bacterial and
parasitic diseases, development of molecular
markers for selective breeding program and low
cost aquaculture development strategy for hills.
The Institute is gearing up for taking up new
challenges in the area of Coldwater Fisheries.

(Dr. P.C. Mahanta)
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Research Achievements:

Modelling of Length-Weight Relationship
and Growth Pattern of Selected Important
Coldwater Fish Species

Primary and secondary data on length-
weight and age-at-length (or weight) of
important coldwater fish species were
collected from different sources to evaluate the
length-at-age from Tor putitora. Some growth
models used in fisheries are inappropriate for
use with species whose growth is seasonal due
to the assumption that growth is invariant over
time. A modified version of the logistic model
that incorporates cyclical (or seasonal)
fluctuations in growth gave significantly
improved results when it was fitted to
observations of length-at-age from Tor putitora.
The modified logistic model was obtained by
introducing a sine wave function into the
original model.

Model growth predictions depicted in
Figure (1) along with observed values. The
modified version of the logistic model describes
the Tor putitora data better than other popular
growth models. Moreover, the asymptotic
length of Tor putitora, estimated using the
modified logistic model is approximately 189
cm, this seems acceptable because the
maximum size recorded in India is 275 cm
(Jhingran, 1975) and the largest size in Nepal is
180 cm (Shrestha, 1999).

Age In years
Fig. (1): Graphical display of measured and predicted
growth in length of Tor putitora
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The primary data on length-weight of 225
Tor putitora tish specimens have been collected
from various sources viz. local fish market,
Ramnagar, river sites at Sunderkhal and
Marchula of Kosi River, Ramnagar, which
covers two seasons only. The fish specimens
are collected from the above river sites through
experimental fishing with drag net, cast net, etc.
Fish samples are also collected and recorded
from the local fishermen as and when they are
available at the selected river sites. Data
collection on length-weight and age-at-length
(or weight) of important coldwater fish species
will be continued.

Photo (1): Fish sampling from River site at
Marchula of Kosi River

Investigations on coldwater fish pathogens
and their environment

In order to strengthen the disease diagnosis
DCEFR, Bhimtal realized to set up a cell culture
facility at the Institute that would at least help
in the diagnosis of viral diseases. Meanwhile
when cell culture facility was being set up at
DCEFR, in April 2009, mass mortality in swim-
up fry in rainbow trout was experienced at
another site in Uttarakhand with more than
60% mortality due to unidentified causative
agent. The infected stock was treated with
malachite green for fungal treatment, oxy-
tetracycline for bacterial treatment and dip
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Photo (2): Exhibition/book display at DCFR, Bhimtal
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treatments of KMnO,, NaCl at recommended
doses. Vitamin supplements and calcium were
supplemented in the feed to protect the stock
from nutritional deficiency. However, all
possible attempts to control the disease proved
futile as the mass mortality in the swimup fry
still continued. Under these circumstances, it
was intriguing to find out whether or not the
causative agent was of viral etiology. With our
limited cell culture facilities we have been able
to observe cytopathic effect (CPE) in BF-2 cells
from infected material. The infective material
upon filtration through 0.22n and 0.45p filters
and upon inoculation in BF-2 cells again
produced CPE, proving that a filterable agent
(virus) caused the disease. From this study, it
will be intriguing to know the viral etiology of
the said disease, an investigation that is on in
the laboratory.

The laboratory is now maintaining three cell
lines namely BF-2, FHM and RTG-2 to work on
fish viruses.

Performance of chocolate mahseer in East-
ern and Western Himalayan region

The chocolate mahseer (Neolissochilus
hexagonolepis) is a very important fish of North
Eastern Himalayan region in terms of its sports
and food value. This fish may be considered
as a new candidate species of hill aquaculture
in Western Himalayan region. To start with the
project the initial consignment of chocolate
mahseer fry were transported (September-
October, 2008) from Meghalaya to Bhimtal and
stocked in the hatchery complex of DCFR. The
survival rate was observed after the
acclimatisation under the new agro climatic
conditions. After getting the satisfactory result
(90% survival) the final consignment of
chocolate mahseer fry were transported from
Arunachal to Bhimtal in the Month of December
2008. The fishes were stocked in three different
experimental tanks of the hatchery complex of
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Flgure shomng healthy BF-2 cells (left) healthy and m(ected
with the suspected sample (right)
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magnification
Figure showing the three fish cell lines
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DCFR, Bhimtal and Dhaura fish farm. The
initial stocking density was 21 nos. fry/m?. The
initial length-weight has been recorded
(Control tank: Av. L-2.25 cm, Av. Wt.-0.14 gm;
Tank-1: Av. L-2.57cm, Av. Wt.-0.17 gm; Tank-
2: Av.L-2.66 cm, Av. Wt.-0.18 gm). To formulate
the feed, different feed ingredients were
identified. They are Rice bran, Rice polish,
MOC, GNOC, Fishmeal, Wheat middling,
Soyabean meal, Wheat bran and Vitamin-
mineral mixture which are mostly available in
Uttarakhand. Since protein is an important
component of the growth of mahseer, three
different types of feeds were formulated based
on protein percentage (30, 35 & 40). The
selection of the final ingredients was carried out
based on the easy availability in the local
market throughout the season. The golden
mahseer feed prepared by the DCFR was used
as control feed. The feeding trial was carried
out @ 10% of the body weight daily. The
acceptance of the feed was found satisfactory.
After one month of feeding the length and
weight of the fishes were recorded. Control
tank: Av. L- 3.5 cm, Av. Wt.-0.22 gm; Tank-1:
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Fig. 1
Fig 1. 5 months old fingerling

Fig. 2
Fig 2. 7 months old fingerling
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Av.L-3.4 cm, Av. Wt.-0.33 gm; Tank-2: Av. L-
3.4 cm, Av. Wt.-0.54 gm. The RLG value and
GSI of chocolate mahseer was 1.08 & 5.47
respectively during fry stage. After the
observation of gut content it was observed that
the fingerling prefers mainly zooplankton and
then vegetable matters.

However, better growth was observed
when the fishes were stocked at Dhaura fish
farm where the temperature was ranging from
(15-22 °C, Jan-Feb). After one month of rearing
the length and weight of the fishes were
recorded Av. L- 3.9cm, Av. Wt.-0.54gm. The
routine analysis of physico-chemical
parameters was recorded.

Chocolate mahseer fingerlings

To observe the morphological and
functional development of chocolate mahseer
different organs of chocolate mahseer were
observed using the histological process in
which the live fish is dissected and the organs
were fixed in Bouin’s solution and then the
histological slides were prepared. Histological
study is carried out to gather more information
about the developmental stages of different
organs from fry stage to adult chocolate
mahseer.

Transverse section of the ductus choledochus,
proximal to the gall bladder
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Longitudinal section of Transverse section of
intestine intestine

Chocolate mahseer fingerling
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Events:

Assam Matsaya Mahotsav

Assam Matsaya Mahotsav was organised
by the Department of Fisheries Assam from 28%
to 30" Jan 2009.

Republic Day

DCEFR celebrated Republic Day with great
zeal and warmth. Dr. P.C.Mahanta, Director of
the institute hoisted the National Flag and
addressed the scientists, officers and staff
members. He emphasised about the
importance of the role being played by each
and every member of the DCFR family. Many
officials and staff members also expressed their
views on the occasion.

Visit of Dr B.S. Bisht Vice Chancellor,
GBPUA & T Pantnagar

Dr. B.S. Bisht, Vice Chancellor, Gobind
Ballabh Pant University of Agriculture &
Technology, Pantnagar paid a visit to the
Institute. Dr. P. C. Mahanta, Director DCFR
welcomed him and briefed about the ongoing
major activities. The scientists explained about
the project and other activities going on in the
institute. He evinced keen interest on the
activities of the institute.

Science Day

Institute Management Committee

A meeting of the Institute Management
Committee (IMC) was organised under the
Chairmanship of the Director DCFR on 28™
March 2009. Among the IMC members, Dr A.K.
Sahu, Pr. Scientist CIFA Bhubneshwar, Dr A.
K. Srivastava, Pr. Scientist VPKAS Almora, Dr
S. A. Ali, Pr. Scientist CIFA Chennai and Sri
Harish Ram, Member Secretary and AAO,
DCER were present. Besides the IMC members,
special invitees namely Dr R. S. Chauhan,
Director Fisheries, Govt of Uttrakhand,
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scientists from DCFR, Drs Madan Mohan,
Yasmeen Basade, A. Barat, D. Sarma, Amit
Pande, G. K. Sivaraman, Mr A.K. Nayak, Mr N.
O. Singh, Mr B. C. Pandey, Mr R. S. Haldar,
Technical Officer T6 & OIC Stores and Mr Amit
Joshi; Technical Officer T5 & DDO were also
present. During the meeting proceedings of
previous meeting of IMC were taken up along
with the new agenda items.

National Workshop

A National Workshop on “Impact of
Climate Change on Coldwater Fisheries
Resources: Perspectives, Framework &
Priorities” was organised on the occasion of
World Environment Day by Directorate of
Coldwater Fisheries Research, Bhimtal from 5
to 7% June, 2009. Dr. B.S. Bisht, Vice Chancellor,
G.B.Pant University of Agriculture &
Technology, Pantnagar inaugurated the
workshop and Dr. 5. Ayyappan, DDG (Fy),
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Lighting of ceremonial lamp by Dr. S. Ayyappan

ICAR, New Delhi presided over the inaugural
session. Dr. P.C. Mahanta, Director DCFR
welcomed the delegates and highlighted the
issue. A galaxy of experts including retired
senior fishery officials, scientists, university
professors and students attended the
programme. The prominent figures among
them were - Dr. S N. Dwivedi, Ex. Director CIFE,
Mumbai; Dr. M.V. Gupta, World Food Prize
winner; Dr. M.Y. Kamal, former V.C., Shere
Kashmir University of Agriculture &
Technology, Srinagar; Dr. P. Das, former
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Director NBFGR, Lucknow; Dr. S.P. Ayyar,
tormer Director, CIFRI, Barrackpore; Dr. V.V.
Sugunan, ADG (Inland Fishery), ICAR; Dr. C.S.
Singh, former Dean, College of Fisheries,
Pantnagar, Dr. Usha Moza, ICAR, New Delhi,
Prof. M.M.Goswami, Deptt. of Zoology,
Guwahati University; Prof. B.D. Joshi, Deptt.
of Zoology, Gurukula Kangri University,
Haridwar; Prof. S.P. Biswas, Deptt. of Life
Sciences, Dibrugarh University.

Dr. J.T. Gergan, former scientist Wadia
Institute of Himalayan Geology, Dehradun;
Dr. H.N. Dutta, former scientist National
Physical Laboratory, New Delhi; Professor. B.S.
Kotlia, Deptt. of Geology, Kumaun University,
Nainital; Dr. W. Viswanath, Deptt. of Life
Sciences, Manipur University were among the
prominent speakers. The speakers emphasized
the grim scenario of climate change, receding
glaciers, change in aquatic thermal regime and
their likely impacts on fisheries sectors. The
possible mitigation measures were also
suggested to safeguard the valuable fishery
germplasm and fish-farming sector.

Inaugural of new buildings at Chhirapani,
Champawat

Residential buildings, laboratory and new
ponds constructed in the pocket “A” of the farm
were formally inaugurated by Dr.S. Ayyappan,
DDG (Fy), ICAR, New Delhi on 6™ June 2009,

Dr. SN Dwivedi, former Dxrector CIFE, Mumbai
inaugurating the exhibition
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in presence of the distinguished personalities.
Farmers meet and Exhibition

The workshop held at Bhimtal was
followed by a farmers meet at Experimental
Fish Farm, Chhirapani, Champawat on 7* June
2009. Besides senior fishery experts, scientists,
fishery officials, university professors,
students, over 200 fish farmers from
Champawat, Pithoragarh, Almora, Chamoliand
adjacent places participated the meet. The
distinguished participants witnessed the meet
were - Dr. S.N. Dwivedi, Dr. M.V. Gupta, Dr.
M.Y.Kamal, Dr. P. Das, Dr.S.P. Ayyar, Dr. V.V.
Sugunan, Dr. C.S. Singh, Dr. Usha Moza, Prof.
M.M.Goswami, Prof. S.P. Biswas. Dr. P.C.
Mahanta, Director DCFR briefed about the
progress made by fish farmers in the hills. The
farmers shared their concerns and
achievements with the top fishery experts. The
progressive farmers contributing in the field of
Chinese carp culture, trout farming, eco-
tourism and fish conservation in the region
were felicitated in the meet.

The participants evinced keen interest in the
various exhibits displayed in an exhibition also
organized at the farm campus in this occasion.

Fish Farmer of DCFR Bhimtal got IARI
Award

Shri Krishna Nand Gahtori, a fish farmer
trained, guided and encouraged under transfer

Inauguration of @Iy constructed farm
in pocket-A Chhirapani farm campus Farmers meet
by Dr. 8. Ayyappan, DDG (Fy)
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of technology programme of the Directorate of
Coldwater Fisheries Research (DCFR), Bhimtal
got prestigious Farmer Award of Indian
Agricultural Research Institute, Pusa, New
Delhi. The farmer was honoured inan Agri Fair-
Pusa Krishi Vigyan Mela organized at IARI
campus, New Delhi from 23-26" February 2009.
Shri Sharad Pawar Jee, Honourable Minister of
Agriculture, Consumer Affairs, Food And
Public Distribution, Government of India
inaugurated the fair on 23.02.2009. Dr.
R.S.Paroda, Ex-Secretary DARE & Director
General ICAR presented the award to Shri
Gahtori in the closing ceremony held on
26.02.2009.

The Directorate of Coldwater Fisheries
Research, Bhimtal has played pivotal role in
development of feasible fish farming
techniques for hill region. Besides, trout
farming practices, the institute has developed
suitable carp culture technique for Mid-
Himalayan region (800-2000 msl). Adopting
this technology the farmers have been achieved
fish production @ 0.34-0.80 kg' m™ yr' (3400
to 8000 kg™ ha! yr). The institute has initiated
dissemination of fish farming practices with two
farmers of Uttarakhand state. Presently over
150 farmers and organizations in Champawat,
Pithoragarh, Almora and Bageshwar districts
of the state and furthermore, a good number of
farmers in Manipur, Arunachal Pradesh and
Sikkim are also successfully pursuing it in their
ponds.
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Shri Krishna Nand Gahtori, Pati, District
Champawat, Uttarakhand has achieved fish
production between 0.4 and 0.8 kg’ m™ yr'from
ditferent ponds. He integrated fish culture with

Participation and Presentation in
Workshops/ Symposia/ Conferences

e Dr K.D. Joshi, Dr G. K. Sivaraman and Mr
R.S. Haldar participated in the National
Seminar on “Global Warming and Role of
Environmental Education in Technical
Institutions and Industries” held at Apex
Institute of Technology, Bilaspur (Rampur)
UP on 16" April 2009.

e Mr RS, Haldar participated in National
Workshop on “Remote Sensing and GIS
Techniques for Decision support in
Agriculture” held at TASRI, Pusa, New
Delhi on 18" June 2009.

e Dr K. D. Joshi and Mr R. S. Haldar
participated in “9" Agricultural Science
Congress” held at Sher-E-Kashmir
University of Agricultural Sciences and
Technology of Kashmir Srinagar from 22
to 24" June 2009.

e Mr Sumanta Mallik participated in 21 days
CAS training program on “Seafood
Microbiology and Quality control” held at
Central Institute Fisheries Education,
Mumbai from 8" to 29 Jan. 2009.

e Dr. Madan Mohan, Dr. K.D.Joshi, Dr. D.
Sarma and Dr. S. Ali participated in the
workshop on “Sustainable Livelihood
Development through Fisheries and
Aquaculture in NEH region of India” held
on 2™ January 2009 at ICAR Research
complex tor NEH Region, Barapani,
Meghalya.

e Dr. Madan Mohan, Dr. K.D.Joshi, Dr. D.
Sarma and Dr. S. Ali participated in the
96" Indian Science Congress held at
Shillong, Meghalya from 3-7 January 2009.

e Dr. S, Ali participated in 21 days Winter
School on “Genome and Protein Based
Techniques for Fish Health Management”
organized by ICAR and held at CIFE,
Mumbeai from 2-22 February 2009.

agriculture, vegetable crops, duckery, and
dairy. He also demonstrated the technique to
the aspiring farmers and widely popularized
the practice in the area.
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Publications:

Sarma, Debajit. 2009. Breeding biology of
Chocolate Mahseer (Neolissochilus
hexagonolepis) under the agro climatic
conditions of Shillong, Meghalaya. In:
Proceedings of National Seminar on
“Recent Advances and Rebuilding of Fish
and Fisheries in North East India”, SAC, 22-
23 August.

Mahanta, P. C. and Sarma, Debajit. 2009.
Fisheries and Aquaculture Scenario in N.
E. region. Souvenir, Assam Matsya
Mahotsav, 09: pp13-19.

Sarma, Debajit, Madan Mohan, Haldar,
R.H., Das, P. & Mahanta, P.C. 2009. Captive
breeding and grow out of the golden
mahseer. INFOFISH International. Vol. 2.

Singh, N. Okendro, C.B. Joshi and A.K. Paul
(2009). Nonlinear Statistical Models on
Estimation of Maximum Size of Tor
putitora (Hamilton) in Different Aquatic
Environments. Indian Journal of Fisheries,
56(2): 103-106.

Singh, N. Okendro, Shyam Sunder,
Surinder Kumar and M.K. Pande (2009).
Realistic Modelling on Length-Weight
Relationship of Schizothoraichthys
curvifrons Heckel from River Jhelum,
Kashmir. Journal of Life Sciences, Icfai
University, 3(2): 1-7.

Singh, N. Okendro, Md. Wasi Alam, A.K.
Paul and Surinder Kumar (2009). Length-
weight Relationship and Growth Pattern of
Tor putitora (Hamilton) Under
Monoculture and Polyculture Systems: A
Case Study. Journal of the Indian Society
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10.

of Agricultural Statistics. 63(1): 1-6.

Singh, N. Okendro, Surinder Kumar, P.C.
Mahanta and N. Gopimohon Singh (2009).
A Modified Logistic Model to Incorporate
Cyclical Fluctuations in Growth of Tor
putitora (Hamilton). Asian Fishery Sciences.
(Accepted)

Singh, N. Okendro and Amrit Kumar Paul
(2009). Fitting of Allometric Model with
Expected-Value Parameters for Different
Species of Snow Trout from Jhelum River,
Kashmir. Indian Journal of Animal Sciences.
(Accepted)

Singh, N. Okendro, S.D. Wahi and Amrit
Kumar Paul (2009). Performance
Evaluation of Bootstrap Strategies on the
Estimate of Standard Error of Heritability
by Half-sib Method. Indian Journal of
Animal Sciences. (Accepted)

G.K.Sivaraman, Rajeev Kapila and
P.C.Mahanta (2009). RNA-DNA ratios as an
indicator of fish growth in Golden Mahseer
(Tor putitora) Asian Fisheries Science,
(22):117-123.

Book

Bhuyan, R. N.; Ghosh, D. and Sarma,
Debajit. 2009. “Recent Advances and
Rebuilding of Fish and Fisheries in North
East India”. Geophil Publication, Guwahati.

Madan Mohan and Amit Kumar Joshi
(2008) Himjyoti. Army Printing Press
Lucknow.
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Book chapters

1. P. C. Mahanta, B. C. Tyagi and Debajit
Sarma. 2009. Culture of carps in high
altitude- some ideas on its successful
management. In: Aquaculture Management
(Ed: U. C. Goswami and Dilip Kumar),
Narendra Publishing House, Delhi.

2. R. Kapila and G.K.Sivaraman (2009).
Molecular Markers and their Applications
in Fisheries development in “Recent
advances in biotechnology” ICFAI editorial
board, SRS, Publication, New Delhi
(In Press).

Bulletin

Debajit Sarma, R. 5. Haldar, P.C. Mahanta.
2009. Artificial Propagation and Growout of
Golden Mahseer (Tor putitora, Ham.). Bulletin
No. 14. Published by Director, DCFR, Bhimtal.

Superannuation

Sri Sant Ram (SS Grade IV) retired on 30* April
2009 after 36 year’s of service.

Joining

Dr. Satish Kumar Srivastava, Senior
Scientist (Fish and Fisheries Science)
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Visitors

Dr S. Ayyappan, DDG (Fisheries) ICAR,
Dr V. V.S, Sugunan (A.D.G. Inland Fisneries),
Dr B.S. Bisht Vice Chancellor GBPant
University of Agriculture and Technology,
Pantnagar, Dr. S. P. iyyar, Former Director
CIFRI Barrackpore, Dr R.S. Chauhan, Director
Fisheries, Uttarakhand, Professor Brij Gopal,
Chairman QRT, Professor S5.P. Ayyar, Chairman
RAC, Professor W. Vishwanath, Professor S. P.
Biswas, Dr. Krishna Gopal CDRI Lucknow, Dr
Prakash Nautiyal, Dr M. L. Bhowmick, Dr A.
P. Sharma, Dean Fisheries, GBPUA&T,
Pantnagar, Dr V. P. Singh, GBPUA&T,
Pantnagar, Professor A.K. Pant, Director, Birla
[nstitute of Applied Sciences, Bhimtal, Mrs
Doris Shivpuri, Mr P.N. Shivouri, Dr R.S. Yadav,
Professor, N.P. Melkania.

Forthcoming Events

1. National Symposium: National
Symposium on Coldwater Fisheries
Management: New Strategies and
Approaches 2-4 October 2009. Venue The
Eco-camp, Assam Bhoreli Angling and
Conservation Association, Potasali, Nameri
National Park, Tezpur, Assam.
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