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INTRODUCTION

Brief History

With a view to conduct and
improvise the scientific research on
coldwater fisheries in the national
perspective, the Indian Council of
Agricultural Research with the
suggestions of the working Group on
Agricultural Research and Education
for Seventh Five Year Plan established
a National Research Centre on
Coldwater Fisheries in the Kumaon
region atHaldwaniin 1987. This was, of
course, an imporant landmark in the
history of upland fisheries which filled
the long felt need not only for
augumenting the production forderiving
economic and social benefits to local
masses but also for supplying protein
rich diet to the defence personnel
serving in the difficult terrains of the
highland zones. The centre had its
origin in Central inland Fisheries
Research Unit established at Srinagar
(Kashmir) which was later shifted and
merged with NRC on Coldwater
Fisheries in 1988 and it started
functioning withits location at Haldwani
in April. 1988. The two additional units
of the Institute located at Bhimital, district
Nainital and Champawat, district
Pithoragarh of Kumaon himalaya

started catering to the technological
needs on different aspects of coldwater
aquaculture.

Mandate

Withthe major motive to give proper
direction and attention to thrust areas
of scientific research that would enable
the development and management of
capture cum culture fisheries research
in coldwater zones to obtain maximum
possible production, the following aims
and objectives have been incorporated
in the mandate of National Research
Centre on Coldwater Fisheries.

— To explore and assess the
coldwater fishery resources in
the uptand areas and develop
strategies fortheir conservation
and management;

— To conduct research leading to
development of techno-eco-
nomicaily viable and sustainable
culture systems for
commercially important
coldwater fish species both
indigenous and exoticin uptand
areas; and

- To undertake transfer of
technology through training,



education and extension
programmes and to provide
institutional consultancy
services to various desirous
agencies.

Ogranisation

The organisational set-up of NRC
on Coldwater Fisheries was structured
for meeting the aforesaid objectives.
For accomplishment of research
programme on coldwater aquaculture,
a standard mahseer seed production
unit with fiow-through hatchery and
nursery facilities has been developed
at Bhimtal. Capacity of this hatchery

Staff position

unit is to halch about 2.5 lakh eggs
while about 2.0 lakh swim-up fry and
1.0-1.5 takh advance fry can be reared
in nursery units. The whole system can
meet the requirement of seed
production of T. putitora on a mass
scale. At Chirapani fish farm
infrastructural faciliteis in the shape of
hatchery, nursery ponds and raceways
have been developed. Preliminary
efforts to raise the stocking material of
exolic trouts, (brown and rainbow) have
also been initiated in the farm. Under
ICAR Adhoc Funding scheme on
estimation of nutritional requirement of
coldwater species, a complete
nutritional laboratory has been set-up
at Bhimtal unit.

The overall staff position of NRCCWF as on 31st March, 1993 is given

below :

S. No. Category Posts Staff in Posts
of sanctio- position vacant
posts ned

1. Research 01 - 01

Management
(Project Director)

2. Scientific 15 06 08

3. Technical 05 05 -

4, Administrative 07 07 ~

5. Auxiliary 02 02 -

6. Supporting 13 13 —

Total 43 33 10




Finance

FORTHE YEAR 1992-93

(Rs. in lakhs)

Head B.E. R.E. Actual

1992-93 1992-93 expenditure

1992-93

Plan 54.00 32.43 32.24

Non-Plan 10.50 17.25 16.98

Total 64.50 49.68 49.22

Important achievements " Under management and

A standard golden mahseer
hatchery unit with flow-through
tacilities was estabiished at Bhimtal
for intensive raising of stocking
material of golden mahseer (Tor
putitora) and a methodology has
been standardized by adopting this
flow-through technology.

To enhance the seed production
and fry rearing capacity of the
hatchery. additional troughs with
trays were installed in this unit.

During the period. about 32,000
advanced fry of this species were
produced in the farm through
artificial fecundation of ripe
spawners.

-

conservation programme, different
streams andlakes in Kumaon region
were stocked with fishes produced
inthis unit to replenish this depleted
fish in these ecosystems.

Attempts to fecund the wild

spawners of Schizothorax

richardsoniiin Kumaonwaters have

been made and initial success to .
breed and fertilize the ripe eggs of

this species has been achieved.

Trials were made to establish and
raise brood stock of exotic trouts
(Salmo  trutta fario and
Onchorynchus mykiss) at Chirapani
fish farm in Pithoragarh district.

The eco-based strategies for the
development of lakes in himalayan



region especially to obtain sustained
fish yield, work on Khurpatal lake
was continued during the period.
The system was biologically
assessed to enhance its overall
ichthyomass production and to
conserve native mahseerfish fauna
in this system. About 5,000
advanced fry of golden mahseer
were stocked in this lake.

A lesser himalayan river Gaula has
been biologically assessed to
enhance its averall fish production

and conserve the vuinerable native
fish fauna in view of proposed
construction of Jamrani Dam on
this system.

Under ICAR Adhoc Research
Scheme, a series of experiments
were conducted withformulated and
purified test diets to ascertain
optimum requirement of protein,
fats, carbohydrates forbettergrowth
and high survival in juveniles of
golden mahseer.




GENERAL INFORMATION

Library and documentation service

The Library continued to provide
library and documentation services to
the scientific and technical staff of the
institute, research fellows, students from
various universities and scientists from
other institutes.

The technical and non-technical
querries onthe coldwaterfisheries from
various national and international
agencies were attended to by this
section. Technical reports on the
progress-of research activities of the
NRCCWF were compiled and sent to
the Council regularly forinclusion in the
reports of DARE for programme
implementation and cabinet secretariat.
Biodata format in respect of the
Scientists of this Institute were updated
and forwarded to the Computer Cell of
ICAR and dther organisations for
inclusion in different year books,
directories etc.

The section maintained active
reprography service by producing
following departmental publications in

the form of technical manuals and
special publications on coldwater fish
and fisheries.

Technical manuals :

1. Trout farming, K.L. Sehgal, 24 p

2. Seedproductionof Schizothoracids,
H.S. Raina, 13 p

3. Common carp farming, Madan
Mohan, 17 p

4. Estimation of biological productivity
of a mountain stream, K.L. Sehgal
and Shyam Sunder, 29 p.

Special publication :

1. Review and status of coldwater
fisheries researchin India, Spl. Publ,
2 : K.L. Sehgal, 60 p.

2. Recent researches in coldwater
fisheries, K.L. Sehgal, 27 p.



The Library continued to mailing of During the year, 169 books, 62
the NRCCWF lastyear's AnnualReport, Indianand Foreignjournals, 51 scientific
special bulletin and technical manuals reports, FAO publications etc. relevant

to concerned State Fisheries to the Institute's objectives were added
Departments, Universities, Research g the Library.

Institutes free of cost.

Distinguished visitors

A good number of distinguished personalities visited this Institute during
1992-93.

Coates, David (Dr.) FAO Fishery Consultant UNDP, DB 104, Port
Mores, Papua New Guinea

Kamal, M.Y. (Dr.) ADG (Fisheries), Indian Council of Agricultural
Research, Krishi Bhavan, New Delhi

Agarwal, V.P. (Dr.) Ex-Principal, DAV College, Prof. of Zoology,
President of Society of Biosciences, Muzaffarnagar

(UP)
Kumar, K. (Dr.} Chief Warden of Fisheries, Govt. of Himachal

Pradesh, Bilaspur (HP)

Singh, C.S. (Dr.) Professorand Head, Faculty of Fisheries, Fisheres
College, G.B. Pant University of Agriculture &
Technology, Pantnagar, Nainital, UP

Pahwa, D.V. (Mr.) Principal Scientist, Indian Council of Agricultural
Research, Krishi Bhavan, New Delhi

Rastogi, M.L. (Mr.) Scientist incharge, CIFE Operation/Training,
Centre Lucknow
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Conferences/Symposia/Seminars/Meetings attended

S.No.  Subject Organisers Papers presented Authors/
participants
from the
Institute

1. First National Meet CIFA, Bhubneshwar Introducing rainbow C.B. Joshi

on Aquafarming trout in Kumaon
Systems Research Himalayas, UP
o National Seminar  National Bureau of Endangered, vulner- K.L. Sehgal
on Endangered Fish Genetic able and rare cold-
Fishes of India Resources, water fishes of India
Allahabad
3. Seventh meeting of Central Marine Brief note on the K.L. Sehgal
the Committee on  Fisheries Res. proposal to
Introduction of Institute, introduce high
Exotic Aquatic Cochin (Kerala) yielding strain of
Species rainbow trout
Onchorynchus mykiss
in coldwater regions
of India

Lectures were delivered on
Mahseer Aquaculture in India at
Workshop-cum-Seminar on Fish
Production Technology organised

Assistance/training rendered -

— This institute provided technical
assistance in construction of a

mahseer hatchery at H.N.B.
Garhwal University, Srinagar,
Garhwal, UP.

Rendered technical assistance to
UP State Fisheries Department in
construction of a trout farm at
Bairangana, Distt. Chamoli, UP.
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by Directorate of Extension,
Government of India at Fisheries
College, G.B. Pant University of
Agriculture & Technology,
Pantnagar (Nainital) UP.

Lectures were also given o fisheries
trainees of CIFE, Lucknow and



Fisheries College, G.B. Pant
University of Agriculture &
Technology, Pantnagar (Nainital)
UP.

Advisory Committee

The Advisory Committee of
NRCCWF, Haldwani whcih was
constituted in 1989 continuedto function
with the fellowing personnel as
members :

Chairman
The Director, NRCCWF, Haldwani

Members

1. Director of Fisheries,
Govermnment of Uttar Pradesh

2. Shri D.V. Pahwa, Principal
LS .E

. Dr. Alok Shamma 'Vir Chakra’,
. Kewal villa New

Scientist

Indian Council of Agril.
Research,

Krishi Bhavan, New Delhi

Shahashtradhara Road
Dehradun

. Shri Madan Mohan Scientist

S-3 NRCCWF, Haldwani

. Dr. C.B. Joshi Sr. Fy. Scientist

Officer - Incharge NRC
on Coldwater Fisheries,
Champawat (Pithoragarh) UP.

Member Secretary

The Asstt. Admn. Officer NRCCWF,
Haldwani

A view of the mesting of NRCCWF Advisory Committee.
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The Committee met once during
the year and discussions were held on
the progress of ongoing, new proposed
research projects and other matters for
the betterment of the Institute.

Scientific Research Committee

During the period under report, the
SRC met twice to review the progress
of research projects being undertaken
at the Institute. The SRC proceedings
were prepared and sent to the Council.
The follow-up action on the
recommendations of the SRC was
collected from the concerned scientists
and presented.

Official Language Implementation
Committee

According toinstructions laid by the
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Ministry of Home Affairs, the Official
Language Implementation Committee,
the programmes of the Institute were
implemented for the year 1992-93. The
quartery meetings of the Committee
reviewed the implementation activities
of NRCCWF.

The periodic reports on the
implementation of official language
pertaining to the Institute were sent to
Council and Official Language
Departmentforinclusionin the report of
the Secretariat. Efforts were made to
implement the official language policy
of the Govemmment of India at this
Institute.



PROGRESS OF RESEARCH

In accordance with the mandate
NRCCWF has taken up research
projects in the past to study crucial
issues and field problems for the
development and management of
coldwater fisheries. Accordingly,
several research projects such as eco-
based investigations of upland
ecosystems to assess their bioclogical
productivity for increasing fish yield,
technologies for mass scale seed
production and culture of indigenous
and exotic coldwater fish species etc.
were undertaken by NRCCWF. During
the year, one study was completed and
remaining three studies are under
progress. Brief details of the research
accomplishments underthese projects
are given below.

PROJECT NRC CWF/01

Eco-Based Investigations of a
Kumaon Himalayan Lake for
Increasing Fish Yield

Personnel: Madan Mohan, H.S.
Raina, Shyam Sunder
and
Ashim Mukhopadhyay

Duration : July, 1989—June, 1993
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Location : Haldwani

Objectives To develop capture-cum-
culture fishery in Khurpa Tal lake in
Kumaon Himaiayas

Accomplishments

To develop a model for obtaining
high fish yield in mountain lake
ecosystems of himalayas based on the
principles of culture and capture
fisheries, bio-limnological and fishery
investigations were conducted in
Khurpatal lake of kumaon region. The
lake having a water spread area of 13.0
ha, situated at an altitude of 1600 m,is
a typical close type warm-monomictic
system and main source of waterin the
lake is from underground springs
besides local precipitation and run-off
fromthe surrounding catchments during
rainy seasons. This.system besides
providing recreationtomahseer anglers
also serve as an important source of
fish in this region.

Bio-limnological features

The abiotic characteristics of the
lake water at three selected littoral and
pelagic sampling zones of the lake



Khurpatal during the period underreport
ranged as follows; water temperature
14.0-28.0°C; secchi disc reading 1.5-
3.6 m; pH 7.9-8.8; dissolved oxygen
8.6-12.2 mg/1; free carbondioxide nil-
2.4 mg/1; total alkalinity 87.0-172.0 mg/
1; chioride 10.4-26.6 mg/1; calcium
15.2-26.2 mg/1, magnesium 1.8-3.2
mg/1; dissolved organic matter 20.4-
36.0 mg/1; specifie conductivity 205.0-
409.0 pmhos and total dissolved solids
109.0-173.4 mg/1. The overall
temperature profile revealed that from
late autumn (October) the lake becomes
isothermal which continuestill February.
The isothermal condition changes with
the onset of spring when warming of
lake takes place, resulting in
temperature variation in different zones.

The lake supports amassive growth
of phytaplankton population and their
density at three stations ranged
between 1.34x10% - 17.60x10% units/1.
The major groups encountered were
Dinophyceae (29-100%),
Bacillariophyceae (nil-68%) and
Chlorophyceae (nil-12%). The
predomingnt phytoplankters comprised
Peridinium palatinum, Glenodinium
quadridens and Ceratium hirudinella
among Dinophyceae; Navicula,
Pinnularia, Cyclotella, Cymbella and
Amphoraamong Bacillariophyceae and
Spirogyra, Cosmarium among
Chlorophyceae. The monopolised
assemblage of Dinophyceae revealed
that the reproductive rates of these
forms in the system are quite high that
allow the population to predominant
throughout the year.
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The zooplankton of this system in
Kumaon himalaya exhibits of sub-
tropical waters. The diversity of
zooplankton assemblage in this lake is
of low grade. The zooplankton density
atthree sampling sites of the lake varied
between 7-215 units/1, minimum being
in Autumn andmaximum inearly Spring.
The major groups contributing
zooplankton communities were Rotifera
(nil-84.25%), Copepoda (11.75-
100.0%) and Cladocera (nil-80.0%) in
the order of dominance. The
predominant forms recorded were
Anuraeopsis fissa, Keratella tropicaand
Brachionus plicatilis among Rotifera;
Eucyclops serrulatus, Cyclops scutifer
and Thermocyclops crassus among
Copepoda and Daphnia similis, Alonelia
nana, A. rectangula and Chydorus
gibbus among Cladocera. :

The benthic macro-fauna of the lake
bed at three sites varied between 444-
1, 377 ind/m? and their wet biomass
ranged between 4.190-203.100 g/m?.
The major groups recorded" were
Oligochaeta (0.0-58.09%), Hirudinea
(0.0-19.98%), Ephemeroptera (0.0-
79.19%), Odonata (0.0-83.28%),
Coleoptera (0.0-33.28%), Hemiptera
(0.0-26.54%), Diptera{0.0-78.62%) and
Mollusca (0.0-37.41%). The wide
seasonal variations in the distribution
of various groups are mainly due to a)
ecological degradation; b) impact of
loose earth filling the lake from the
adjoining denuded hills from the
roadside and; c) number of springs at
the lake bottom.



The predominant forms recorded
were Limnodrilus hoffmesteri, Stylaria
sp., Pristina bilongata and Tubifex
tubifexamong Oligochaeta; Gomphus,
Agrion and Ischnura among Odonata;
Ranatara among Hemiptera;
Chironomus, Pentaneura and
Chaoborus among Diptera; Caenis,
Baetis and Heptagenia among
Hemiplera: Haliplus and Hydrophilus
among Coleoptera and Lymnaea and
Gyraulus among Mollusca.

Primary production

The gross primary production at
littoral zones in this system during this
period ranged between 56.2-96.7 mg
Cm~hr' while the average production
at pelagic zone ranged between 40.2-
89.2 mg Cmhr'.

Fish and fisheries

The lake abounds in golden
mahseer (Tor putitora), the main
dominant native fish and the exotic
phenotypes of common carp. In
addition, Puntius conchonius was also
dominant as a minor carp in this
system.Recently (1992), mosquito fish
Gumbusia affinis has been introduced
with an objective to control malaria in
this region. Thereis noorganised fishery
in this lake. Rod and line using baits is
the only method of fishing by local
anglers. Averagely the catch per unit
effort by this method was to a tune of
200-350 g/man/day. Golden mahseer
was the main fish recorded in the
catches having a size range of 250-330
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mm in total length and 150-200 g in
weight.

Fish stocking

As per the technical programme of
the project, the lake was stocked with
seed of golden mahseer mainly with an
aim to enhance fish production. About
5000 goiden mahseer fry (10-15 mm
size) produced at Mahseer Breeding
Unit of NRCCWF, Bhimtal were stocked
at different suitable sites of the lake.

PROJECT NRC CWF/04

Artificial Propagation of Important
Coldwater Fishes (golden mahseer

and snow-trouts)

Personnel: Madan Mchan, Shyam

Sunder, H.S. Rdina.
Baldev Singh
Duration : July, 1991—June, 1997
Location NRCCWF, Bhimtal
Objectives To rehabilitate the

depleted stocks of
goldern mahseer (Tor
putitora) and snow-trout
(Schizothorax
richardsonii) tn Native
waters by annual
planting with healthy and
disease resistant fry and
fingerlings produced at
the hatchery.




- i R

Advance Iry rearing troughs for Coldwaler fish species at 8himtal fish farm

Accomplishments
Hatchery

Based on the technology evolved
during previous two years, further work
on mass scale seed production of
golden mahseer under controlled
conditions was carried out. Further in
order to enhance the seed production
capacity of the hatchery at Bhimtal,
immediate steps were taken-up by
providing more fry rearing capacity
through installing additional troughs.
To overcome the shortage of natural
water supply in the stream atany given
time of the year, one artison tubewell
has been installed in the hatchery
complex.
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Seed production

The ripe oozing female and male
brooders of golden mahseer caught
from Bhimtal and Naukuchiatal lakes
with gill nets were utilized for artificial
fecundation. During the breeding
season (July—October), thiteenfemale
brooders having as size range of 410-
550 mm and 600-1500 gin weight were
stripped and the eggs were fertilized
with ripe males having free floating milt
phase (300-470 mmiin total length and
300-1000 g in weight). Normally two
males for one female were used to
ensure better fertilization during
stripping operation. ‘Dry method' was
applied during fecundation procedure.
The average number of eggs/kg body




weight released by Tor putitora ranged
between 2520-4270. After fertilization,
the eggs were processed for water
hardening. The rate of fertilization

recorded during the period was to a
tune of 76.5-96.0%. in total about
39,000 ripe eggs were stripped and
fertilized.

Gill-netting for golden mahsser brooders in a Kumaon Lake

Incubation and nursery rearing

The fertilized eggs of golden
mahseer after complete water
hardening were spread inhatching trays
(50x30x10 cm) kept in troughs with
running water facilities tor incubation.
During this period, the eggs were
properly treated with malachite green
to prevent Saprolegnia infection. The
incubation period of this fish at 11.5-
23.0°C water temperature ranged
between 90-100 hrs. and complete yolk-
absorption was observed withina period
of 10-12 days. The cummulative survival
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from fertilized eggs to swim-up fry
recorded was 76.8%.

The newlyemerged frywere stocked
in small nursery tanks (120x70x40 cm)
for rearing. These were fed on
emulsified yolk of hen's egg every two
hourly from sun-rise to sun-set @10%
body weight. The flow rate was
maintained at 2-3 1/min. Thefry attained
a length of 15-20 mm (0.01 0-0.-.020 g)
within a period of 35 days and with
survival rate of 78.0-82.0%. After size
grading, the mahseer fry were stocked
in flow-through watertroughs (2m?area)



Fry of golden mahseer (Tor putitora) produced at Bhimtal hatchery of NRCCWF

wherein the water flow was maintained
@ 3-4 1/min. The fry were fed with
laboratory formulated dry feeds having
40-50% crude protein fortified with
vitamins and minerals pre-mix. The
principal ingredients used to formulate
diets for T, putitora were mainly roasted
soybean powder, casein. starch, fish oil
etc. In about 60 days of rearing in
rearing tanks, early fry of 15-20 mm in
totallength and 0.010-0.020 gin weight
had grown to 35-60 mm in total length
and 0.140-0.350 g in weight, achieving
a survival between 50-60%.

Under mahseer management and
conservation programme, about 7000
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mahseer fry produced in this hatchery
unit were stocked in Bhimtal lake and
5000 in Khurpatal lake to replenish this
depleted fish,

Artificial fecundation of snow-trouts

Under the breeding programme of
snow-trout Schizothorax richardsonii).
a comprehensive survey for collection
of brooders was undertakenin difierent
streams of Kumaon himalaya, but no
gravid spawner was caught. However,
at Chirapani stream in Pithoragarh
district, artificial fecundation was done
in September by collecting brooders
from the natural waters. In all 21,000



Stocking of sead of mahsear and other fresh water

from the natural waters: In all'21,000
eggs were stripped from 11 females in
the size range of 180-296 mm and
weight range of 88-230 g and fertilized
.with male brooders having a size range
of 148-220 mm in total length and 25-
140 gin weight. The rate of fertilization
ranged between 45-86%. As this fishis
atypical coldwater speciesand nomally
breeds in clear and well oxygenated
waters, so for want of- flow-through
rearing facilities at Champawat, the
fertilized eggs of this species could not
be incubated furtherin farm but released
back into some selected natural pools
of the stream.

r——

fish spdcies in himalayan upland acosystems under
conservation and management programme

PROJECT NRC CWF/05

Raising of Brood Stock of Trouts at
Chirapani Fish Farm, Champawat
(Pithoragarh) UP

Personnel : C.B. Joshi,
Ravinder Kumar

Duration : December, 1992
November, 1984

Location : NRCCWF, Champawat

Objectives: To transplant trouts at
Chirapani trout farm with

g




an aim to propagate the
species in kumaon
himalaya.

Accomplishments

During March, 1992, 1000 eyed
eggs of rainbow trout were transported
from Talwari trout hatchery, Chamoli to
Chirapani fish farm, Champawat in
"Pahari Box'. Only 1.4% mortality of
2ggs was observed during
transportation in the hilly track (approx.
250 kms). The eyed-eggs after a
thorough wash with malachite green
were spread overin the hatchery trays/
troughs for incubation.

The hatching of these eggs was
completed by second week of April
within a temperature range of 12.5-
17.5°C. in all 809 eariy fry (swim- -up fry)
were produced in the hatchery troughs

with the survival of 84.18% and 97.47%
from eyed eggs to alevin stage and
alevin stage to early fry stage,
respectively. The overall survival upto
early fry stage was counted to be
81.85%. Altera week of hatching when
all the alevins reached to swim-up fry
stage with partial absorption of yolk-
sac, the feeding was started with boiled
egg-yolk @ 20% of body weight, 5
times a day.

Out.of 809 early fry of rainbow trout
kept for rearing in the hatchery troughs,
685 advanced fry were produced with
84.67% survival rate. To avoid fungal
infection the dead egg/frywere removed
daily and treatment to the livestock was
given property as and when needed
with malachite green. the feeding of fry
was continued on dry pelletized diet @
5-10%at 14.0-21,0°C forabout 15 days
inside the hatchery.

Battery of circular fry rearing tanks at Chirapani fish tarm, Champawaf
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The advanced fry of rainbow trout
were then shiftedin the circular nurseries
outside the ova-house. The survival
rate upto this stage of trout rearing was
77.5%. The sampling of remaining fry
revealed that the growth in the average
body weight 0.120 g and ranging 20-35
mm in the size. In last week of May and
early June, a large scale mortality was
recorded in the circular ponds due to
inadequate water supply in the main
stream of the farm and other reiated
problems like rise of watertemperature
(25.0°C) and fall in oxygen
concentration (below 3.2 mg/1).

The physico-chemical features of
the water supply at Chirapani fish farm
in the hatchery troughs and nursery
ponds was in the following ranges during
rearing experiments; watertemperature
14.0-25.0°C; pH 6.8-8.3; dissolved
oxygen 3.2-10.0 mg/1; free
carbondioxide 0.6-4.6 mg/1; total
alkalinity 18.0-30.0 mg/1.

Other research activities

Under ICAR Adhoc Scheme on
‘Nutritional requirement of Torputitora,
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(PO

aseries of experiments were conducted
with formulated and purified diets of
21.0-31.7% protein levels for nursery
reanng of this species. Roasted
soybean, silkworm pupae, rice-bran,
casein supplemented with vitamins and
minerals pre-mix were used as the main
source of feed ingredients. The diet
with high protein level gave
comparatively better results. A survival
rate of 52.4% was obtained while rearing
early fry of this species for about two
months of experiments. The fry showed
anincrement of about28.0 mm from an
initial length of 15.0 mm. Effects of
different levels of fats and
carbohydrates on the growth of the

youngones of this species had also .

been worked out. Biochemical
composition of mahseer fry and
advance fry were analysed for various
nutritional and calorific values of the
constituents. The study revealed that
fishes in early stages required high
level of proteinintheir diets. The present
investigation opened a scope to
produce healthy and right sized stocking
maternial of this species on amass scale
both forfarm and replenishing depleted
mahseer in himalayan waters.




PUBLICATIONS

Joshi, C.B. Introducing rainbow trout in Kumaon himalayas U.P. Proc. Ist. Nat.
meet on Aguafarming Systems Research, CIFA, Bhubneshwar. p. 52.

Results of the trials to introduce and establish stock of rainbow trout in
Kumaon himalaya have been discussed in the paper. Efficiency of
transporting eyed-ova of this species in a conventional system 'Pahari
Box' through remote hiily terrains has been given. Results of rearing eyed-
ova, fry and early fry alongwith constraints, while rearing this species at
Chirapani fish farm has also been highlighted in the paper.

Mohan, Madan Coldwater Fisheries Technologies : Common Camp Farming.
NRCCWF Manual No. 3: 17 p.

Methodology for aquaculture of German strain of Common carp in the
Himalayan and Peninsular uplands has been briefly described. Designs
of various components of rearing systems have been elaborated in the
manual. Results so far achieved to cultutre this species under running u
waler systems, rice fields, irrigation tanks and channels alongwith some
major diseases have also been discussed in the manual.

Raina, H.S. Coldwater Fisheries Technologies : Seed Production of |
Schizothoracids. NRCCWF manual No. 2. 13 p

Aquacultural technologies for mass scale seed production of principal
commercial species of Schizothoracids inhabiting typical coldwater
himalayan ecosystems have been described. Pre-requisite factors for
installation of Schizothoracid hatchery, design of hatchery and nursery
facilities, health monitoring etc. have been discussed in the manual.,

Raina, H.S. Biological resources of high mountainous lakes of Kashmir Himalaya.
Recent Researches in Coldwater Fisheries Ed, by K.L. Sehgal. National
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Workshop on Research and Development Need, Coldwater Fisheries, 30-31
January, 1989 : 45-60.

An attempt has been made to study the summer ecology of high
mountainous lakes in Kashmir Himalaya with special reference to
disposition of fisheries, Lakes depict cold monomictic to dimictic thermal
behaviour. Diptychus maculatus Steind recorded in a few high altitude
lakes in isolation is of significant importance. Behaviour and role of
exploitation of exotic brown trout in these lakes has been discussed.
Measures to improve trout fish as a sport and endemic species for food
in these lakes have also been discussed in the paper. ‘

Raina, H.S. and K.K. Vass Distribution of species composition of zooplankton in
Himalayan ecosystems. Int. Revue ges. Hydrobiol. 78 (2) : 295-307.

The zooplankton communities of lakes, sars, wetlands and ponds in

Jammu & Kashmir Himatayas were investigated, The waters are situated
between 600-3800 m asl and in the ordinates 30°-36°N. Significant
variations in Rotifers and Crustacean distribution patterns were
encountered. Some species having wide tolerance limits are more
frequent while a few species dueto their rigid environmental demands are
restricted to few water bodies. Such species serve as good indicators of |
trophic evolution. The general distribution of these groups and their
ecological implication have been discussed in the paper.

Sehgal, K.L. Coldwater Fisheries Technologies : Trout Farming. NRCCWF
Manual No. 1 : 24 p.

Trout farming (Salmo trutta fario and Onchorynchus mykiss) in detail
under Indian sub-continent have been given in the present special
manual. Role of artificial diets with moderate to high protein levels o
produce these two species to table size have been highiighted. Health
monitoring in hatchery unit and other rean‘f\g techniques have also been
elaborated in this communication.

Sehgal, K.L. Review and Status of Coldwater Fisheries Research in India.
NRCCWF Special Publication No. 3 : 60 p.

A brief review and present status of coldwaterfisheries in the country has
been presented in the paper. Technologies on culture and capture of
himalayan fisheries so far evolved have been discussed thoroughly. The
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principles of conservation and management of natural coldwaterfisheries
inHimalayan and Peninsular Deccan Plateauhave also been suggested.
Constraints and priority areas of research for the development of both
endemic and exotic fishes for sport and food have been indicated in the
paper.

Sehgal. K.L. Impact of construction and completion of Beas-Sutlej-Link (BSL)
Project on Coldwater Fisheries of R. Beas in Himachal Pradesh. Recent
Researches in Coldwater Fisheries, Edited by K.L. Sehgal, National Workshop
on Research and Development Need, Coldwater Fisheries, 30-31 January
1989 : 61-70.

The communication is the result of investigations carried out under a
muitidiscipline coordinated programme on BSL Project sponsored by the
Ministry of Environment and Forest, Government of India. The
investigations have been made on fish sampling and catch analysis in R.
Beas during 1985-87 at nine sampling stations in a stretch of about 200
kms.

Sehgal, K.L. Coefficient of Accessibility (CA) of food of brown trout Salmo trutta
fario and snow-trout Schizothorax richardsoniiin R. Beas during 1985-87 in
Recent Researches in Coldwater Fisherigs Ed. by K.L. Sehgal. National
Seminar on Research and Development Need Coldwater Fisheries, 30-31
January, 1989 : 129-43.

The author has studied the Coefficient of Accessibility (CA) factor or
forage ratio in Schizothorax richardsonii and Salmo trutta farioin R. Beas
during 1985-87. The study includes analysis of gut contents of the two
species collected from river stretch between Manali and Mandi and
analysis of benthic invertebrates and micro-biota or epiphytic organisms
growing over substratum stones etc. The papergives variationsin feeding
pattemns on account of changing ecological parameters of R. Beas.

Sehgal, K.L. and Shyam Sunder. Coldwater Fisheries Technologies : Estimation
of biological productivity of a mountain stream. NRCCWF Manual No. 4.
29 p.

For the first time, an attempt has been made to embody the accepted
techniques to estimate biological produetivity of a typical mountain
stream. Such work would indeed help to formulate reserch projects on
rational basis programmes to increase fish yield per km stream length.
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Territorial and dominance behaviour of typical coldwater species (trouts,
mahseer, Schizothoracids) vis-a-vis thermal regime and availability of
natural food in various stream systems have also been discussed in this
manual.

Sunder, Shyam. A review on the biological studies of Schizothoracids in J & K
State and elsewhere in India and their cultural possibilities. In Recent
Researches in Coldwater Fisheries. Edited byK.L. Sehgal, National Workshop
on Research and Development Need, Coldwater Fisheries, 30-31 January,
1989 :157-71.

With the introduction of exotic carp (Cyprinus carpio) in Kashmir waters
during fifties, its predominance over the indigenous fish population
(Schizothoracids) has been reported, especially in lentic conditions by
many workers from time to time. Due to fast depletion of endemic fish
species, aquaculture to produce stocking material was felt the only
possibility to replenish the natural stocks of fish and formulations of proper
conservation and management policies for its judicious exploitation in
natural biotopes. In the present communication, status on fishery biology
of schizothoracids in himalayan waters has been discussed.

Sunder, Shyam. Studies on some aspects of biology and fishery of
Schizothoraichthys curvifrons Heckel from River Jhelum Kashmir and its
bearing on conservation. J. Infand Fish Soc. India. 22 (1 & 2) : 80-85.

Schizothoraichthys curvifrons Heckel, one of the important commercial
species of Schizothoracids is reported to be declining from catches of
River Jhelum in Kashmir. In order to develop scientific restoration policy,
a detailed biological investigation was taken up on this species. It has
been found that apart from competition for food with other species, the
physical changes in river course and flow pattem have reduced natural
recruitment considerably. Measures have been suggestedforconserving
this important fishery.

i
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Appointments

S.No. Name Designation Date of

appointment
Scientific
1, Dr. S.K. Singhal Scientist 11.01.1993
Administration
s Shri Prakash Chandra AAO/AFOQ 14.12.1992
Technical
1. Shri R.S. Haldar T-4 (Farm manager) 19.09.1992

Transfer
S.No. Name Post Date of Transfer
transfer From To

1. Dr. S.K. Singhal Scientist 22.3.93  Haldwani Champawat

2, ShriS.C. Roy  AAOQ/AFO 30.9.92 NRCCWF CICFRI, B'pore

Retirement !
S.No. Name Designation Date of
retirement
1. Dr. K.L-Sehgal Project Director 30.09.1992
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