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PREFACE

I am pleased to present the Annual Report 1999-2000 of NRCCWF as a detailed
record of the progress registered by the Institute during the year in the areas of Cold-
water Fisheries Research, Hill aquatic resource management, Extension and Nation
building activities.

The year 1999-2000 will be remembered in the history of NRCCWF as it witnessed
some memorable events during the year. One of the events was co-hosting of an
International Conference on “Tropical Aquatic Ecosystems : Health. Management and
Conservation” during October, 1999. This conlerence drew wide response from overseas
participants. The second event was, convening a “Brain Storming Session”” to discuss
the problems and formulate an action plan for Cold-water Fishery development in the
country.

Regarding research, the institute during the year worked on six ongoing research
programmes apart from initiating the activities under a NATP project for which this
institute is a nodal centre. The research programmes focussed on resource asscssment
in central Himalayan region, seed production, aquaculture activitics of both indigenous
and exotic fish species, nutrition, biochemistry and feed development for cold-water
fish species. Further, relevant data base was generated for formulation of fishery
enhancement action plan for Himalayan wetlands.

Major highlight of NRCCWF’s extension accomplishments during the year was its
active participation in various national level exhibitions viz., “AQUARESOURCES",
“AQUAFAIR”, and FISHINNIUM-2000" organised, respectively at Nainital, (U.P.).;
Barrackpore, (West Bengal) and Bhubeneshwar, (Orissa). The dignitaries who visiteq
these exhibitions, appreciated the contribution made by NRCCWF towards Cold-water
Fisheries Research, Extension and Hill Aquatic Resource Management in the country.
The other important extension activities like farmers trainin g, advisory service, awareness

programmes efc. continued to benefit a large scction of fisher-folks and departmental
officials in hills. For local awareness. the inctitate araniced nnibon A ateiteist oo e - 4




in ICAR sports by our members of staff was given adequate support, it helped in
personality development of our family.

As far infrastructure development for the institute is concerned, the year marked
a special significance, as work for the construction of Phase-1 of NRCCWF complex
was awarded to CPWD. It is hoped that NRCCWF family will have its own compiex
in near future and long standing aspiration of the institute will be fulfilled.

I hope that aquatic ecologists and fishery personnel from hill states will find the
information presented in the publication useful and informative, Any valuable suggestions
and comments from the readers are most welcome, this will enable the institute to
improve our annual report,

I would like to express my sincere thanks to Dr. R.S, Paroda, Secretary DARE,
Govt. of India & Director General ICAR for his support and encouragement to the
activities of NRCCWF. [ am extremely grateful to Dr. K., Gopakumar, DDG (Fisheries)
ICAR for his guidance and support for promoting the activities of this institute,

The credit for the overall progress of NRCCWF during the year is due to all its
members who worked in the spirit of unity, integrity, honesty and commitment. With
continued co-operation, dedication and contribution of all the members of NRCCWF
family, I am sure, the Institute will find a prominent place among the fisherics institutes
in the country and outside, in near future.

[ take this opportunity to thank Dr. C.B. Joshi, Senior Scientist for his sincere efforts
to compile basic draft of the report and Mrs. Susheela Tewari for computer composing

s

NRCCWF K.K. Vass
Bhimtal, (Nainital) U.p. Director
July, 2000



EXECUTIVE SUMMARY

The NRC on Coldwater Fisheries is the only national facility in the country where
research investigations are undertaken both on capture and culture aspects with a focus
on exotic and indigenous coldwater fish species. Since its inception, NRCCWF inspite
of limited scientifjc and technicai manpower and meager facilities, has made significant
contribution for proper appraisal of coldwater fishery resources and evolved suitable
technologies to propagate important coldwater fish species in hills. The institute has
been pursuing the mandated activities and striving hard to provide necessary research
support to coldwater fisheries sector in the country. Continuing our efforts, the institute
during the year focussed its attention on overall performance which involved research,
transfer of technology, human resource development, visibility & public awareness
programmes, establishment of linkages and institutional building activities.

Regarding research, the institute during the year worked on six ongoing research
programmes apart from initiating the activities under NATP project for which this
institute is a nodal centre. The research programmes focussed on resource assessment
in central Himalayan region, seed production, aquaculture activitics of both indigenous
and exotic fish species, nutrition, biochemistry and feed development of coldwater fish
species. Further, relevant data base was generated for formulation of fishery enhancement
action plan for Himalayan wetlands.

Fish Biodiversity in Central Himalayan river systems

The drainage system of Kumaon and Gharwal hills in Central Himalayas comprise
mainly the Kali, the Western Ramganga, the Ganga and the Yamuna with important
sub-systems the Saryu, the Kosi, the Alaknanda and the Bhagirathi. These sub-systems
have numerous tributaries of which the major ones are the Dhauli, the Gori, the
Ramganga (E), the Gagas, the Binnau, the Nayar, the Pinder, the Nandakini, the
Mandakini, the Bhilangna, the Song and the Tons. Most of these systems originate from
glaciers thus maintain low temperature profile throughout their course in hifls. However,
in valleys and plain areas, temperature is relatively higher. The inventory of fish fauna
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organised commercial fishery but local youth are involved in subsistence fishing which
provides them Rs. 40-60 per kg of fish in the local market. In terms of natural feed
resources the systems are rich in bottom fauna represented by mayflies and caddis
larvae. The plankton population are low but significant epiphytic flora comprising
members of bacillariophyceae, chlorophyceae and cyanophyceae are recorded.

Fishery enhancement in Wetlands

Kumaon lakes were investigated for assessment of their production functions and
fishery potential. The data generated sofar reveal that some of the systems can be
ecologically managed to obtain higher fish yields. The existing models on fish yicld
ehnhancement are based purely on tropical warm-water systems. But the species
cqgmposition, ecological interactions and growth period in uplands is very different in
comparison to plains. Therefore, the present data will form a basis (o suggest a suitable
ecological model both for conservation and fishery enhancement in such unique
ecosystems.

Snow-trout seed resources

Among the Schizothoracid fishes, Schizothorax richardsonii is the most common
in the Kumaon streams. Its fishery in these upland streams contributes approximately
80% to total catches. In certain pockets of these river systems it forms nearly 95% of
catches. On the basis of survey conducted during the year, it has been observed that
the fish breeds in shallow streams where current is moderate and substrate is stony with
pebbles and sand. The intensity of fry collection was higher in the Ramganga (E) at
Thal, Nachni, and Tejam. The potential seed collection sites have also been located
in the Panar, the Bhujbal, the Ladhya, the Kali, the Ramganga (W), the Kosi and the
Gori, with the fry availability in the range of 5-17 numbers m?

Artificial diets for Coldwater Fishes

Large number of trials were made during the year on feeding of mahseer and snow-
trout test fishes with artificial diets compounded by the institute and one commercial
carp feed (CIFACA). It has been revealed through experiments that NRCCWF feed-1
showed promising results in terms of fish growth, weight gain, feed conversion ratio
and survival. However, NRCCWF feed-II in which 50% quantity of caesin was replaced

by fish meal, did not record any significant gain in growth but it gave better conversion.
The use of chitin. about 2% in NRCCOWE faad s atome oo = . S




Exotic carp farming in uplands

The technology developed by the institute after having pilot tested, was applied at
different pond sites at Bhimtal and Champawat in U.P. hills. The fishery management
practice adopted in these ponds located in the altitudinal range of 800-1700 m asl under
two temperature regimes 12-18°C and 5-24°C with different morphometric features,
recorded variation in fish yield estimates. Further, the fish yield was also influenced
by the type of substratum of each pond. The cemented pond recorded lower production
as compared to mud pond. However, three species combination of common carp, silver
carp and grass carp seems to be suitable for promoting rural aquaculture in hills, where
indigenous species do not record faster growth rate.

Mahseer programme under NATP

The institute after having worked out basic technological aspects of mahseer
breeding, has during the year initiated a special programme on mahseer which will focus
on the areas of work which could not be addressed earlier. Further, this NATP
programme has four co-operating centres located in Srinagar (J & K), Palampur (H.P.),
Pantnagar (U.P.), ICAR complex Barapani (NE region). This will help to generate
specific information and develop technology for its culture under different agro-
climatic regions. The nodal centre of this project (NRCCWF) has during last couple
of months intitiated the basic survey work in the river systems of the entire Kumaon
region.

Extension activities of NRCCWF progressed quite satisfactorily during the year.
The ponds / tanks available with local farmers were brought under fish culture. Under
this activity nine (9} ponds in Bhimtal block (Distt. Nainital) and eight (8) ponds in
Pati block (Distt. Champawat) varying in their size and located within altitudinal range
of 800 - 1700 masl, were brought under this programme. The species combination tested
were three exotic chinese carps viz., silver carp, grass carp and common carp alone
or in combination with indigenous fishes namely snow-trout and mahseer. The indigenous
carps recorded better growth performance in this polyculture. The estimated yield from
ponds ranged from 1018 kg/ha/7 months to 1870 kg/ha/10 months, Awareness about
fish conservation was projected through a documentary “Conservation of golden
mahseer “telecast by ZEE NEWS. The technical advice on various aspects of hill
aquaculture was provided to local farmers, other government and non-government




The Human Resource Development pursuits of the year covered deputation of
various scientists, technical and administrative staff to various training programmes
within the country. Most of the scientists of the Institute participated in different
national workshops, seminars, symposia and presented their papers. Two junior scientists
of the institute were also deputed to different universities to undertake their Ph.D
programmes.

To improve the visibility of the institute, a number of publications were printed
and released by different dignitaries from time to time during the year The working
in Hindi at the institute was given priority. In fact, the ICAR Hindi Committee
appreciated our efforts in this direction. During the year a special quiz in Hindi was
organised and One special publication in Hindi entitled “Kumaon Mein Matsya Palan
Evam Sanrakshan” was also released.

In order to promote total personality development of our staff, a team was deputed
to participate in ICAR zonal sports meet held during Nov-Dec, 1999 at NDRI, Karnal.

During the year the Institute organised two major events. The first was between
October 25-30, 1999 an International Conference on “Tropical Aquatic Ecosytem :
Health, Conservation and Management “held at Nainital and NRCCWF was one of the
key organisers of this important conference. In this international cvent about 40
overseas participants from UK, USA, Canada, Brazil, Sweden, Netherlands, Denmark,
Japan, Egypt, and Nepal attended the five day conference and presented their papers.
The DDG (Fy) Dr. Gopakumar presided over the inavgural function and delivered
presidential and keynote address. The institute set-up an exhibition at the conference
venue which was appreciated among others by Dr. Tewari, Member, Science &
Technology, Planning Commission, Govt. of India. The work of the institute was
focussed during this international event and many overseas delegates evinced keen
interest in our activities. The second was “Brainstorming Session on Coldwater
Fisheries” held at Dehradun between November 19-20, 1999. It was first of its kind
in the country to focus the problems of coldwater fisheries and hill aquatic resource
management. Large number of participants representing development departments and
research organisations from hill states attended this important meeting. A number of
valuable recommendations were formulated in the meeting under the chairmanship of
DDG (Fy) Dr. Gopakumar and Vice-Chancellor SKUAST, Dr. Kamal.
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The institute vigorously persued at various levels the matter regarding creation of
its own infrastructure. In this connection, during the year, the award of work to CPWD
for construction of Phase-1 of NRCCWF complex at Bhimtal is a matter of satisfaction
to NRCCWF family.

The NRCCWF family is representative of the diverse cultures of the country, and
each member participated in celebration of various national days, events of national
and international importance and all the major festivities with a genuine spirit of
communal and cultural harmony.



INTRODUCTION

Establishment and Growth

The NRCCWF was established in 1987 by ICAR after carving it out from the then
CIFRI. The main purpose of its establishment was to specifically focus on the research
related problems on Coldwater Fisheries in the upland regions of the country so as to
provide back-up support to development activities for this important but neglected sub-
sector of Inland Fisheries.

The institute started functioning w.e.f. September 24, 1987 initially with three
scientists and the Project Dirctor. It was housed in a rented building at Haldwani, district
Nainital in the State of U.P. It continued to function at Haldwani il April, 1997 and
on May 1 of the same year it was shifted to Bhimtal, the approved headquarter of the
institute. It continues to operate in three separate rented accommodations at Bhimtal
(District. Nainital) U.P. In terms of infrastructure development, the institute has sofar
established an experimental farm faci lity at Chirapani in the District of Champawat in
U.P. hills which became operational from January, 1992,

Mandate

In accordance with the changin g demands of coldwater fisheries sector, the mandate
of NRCCWF has undergone necessary changes from time to time. As guided by its
perspective plan (VISION-2020), the revised mandate of N RCCWF covers the following
commitments to the Coldwater Fisheries Sector in the country,

o Evaluate and assess the Coldwater fishery Resources in upland regions
o Develop strategies for their conservation and management

o Conduct research leading to development of suitable technology for farming of
indigenous and exotic fish species in uplands

e Study the impact of environmental changes on the aquatic bio-diversity in upland
open-waters.




NRC CWF
Head Quarter
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Location

The headquarters of NRCCWF is located at Bhimtal, a place famous due to a lake
of same name. It is about 25 km away from world famous tourist place Nainital with
nearest rail-head at Kathgodam / Haldwani. The nearest air port is IGIA. New Delhi.
The details of location are indicated in the map.

Organisation and Management

As shown in the organogram, the institute is pursuing its research programmes
through three main divisional approaches, which are supported by nine cells / units,
one field centre, one flow-through hatchery facility and one experimental farm facility.

The institute is headed by Director in Research Management Position. The
responsibility of vvera!l management of the institute lies with Management Committee
under the Chairmanship of the Director NRCCWF. Specific recommendations pertaining
to research and extension activities of the instilute are made by Stafl Research Council
and Research Advisory Committee.

Infrastructure
Building and Farm

At present the institule has very modest infrastructure. At Bhimtal (Hg.) the Phase-
1 of the NRCCWF complex is in the process of construction, but presently the institute
is operating from three (3) rented buildings. A pilot scale flow-through hatchery for
mahseer seed production, currently in operation, has been established at Bhimtal on
a piece of land belonging to U.P. Fisheries Department. The Institute has an experimental
fish farm facility at Chirapani in the Champawat district. This farm has hatchery,
nursery, and brood-stock rearing cemented raceways apart from circular iron tanks for
conducting various aquaculture related studies on indigenous and exotic fish species.

Library section

The NRCCWF library is providing its services to the scientists of the Headquarters
and Field centre, apart from scholars and students from other local organisations
interested in pursuing the research activities in cold-water fisheries and hill aquatic
ecology. The library during the year added 18 scientific books, 20 journals (both Foreign
and Indian) and 58 other documents. The current holdings of the library comprise 1063
books, 375 Indian journals, 1138 Foreign Journals, and 1388 miscellancous publications
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Documentation section

The section mainly looks after the publication of scientific bulletins, brochures and
pamphlets. During the year under report (3) bulletins and (6) pamphiets were processed
by the section for their publication.

Project Implementation section

The section monitors the implementation and progress of research project programmes
of the institute. It annually organises the meeting of Staff Research Council for
evaluating the progress and according approval to fresh project proposals. It is also
responsible for keeping records of project report through RPF system. The section is
also responsible to compile and process the Annual Report and NEWS letter of the
institute, which were published as per schedule during the year.

Technical cell

It is entrusted with the responsibility of dealing with all technical matters of the

institute within and outside the ICAR system. It also looks afier HRD activities and
RAC meetings.

ARIS cell

In order to keep pace with information technology, this cell is providing the
computer related facilities to the scientists and other staff of the institute. The institute
has provided basic computer hardware and software facilities to majority of members
of staff at their work places. The ARIS cell has also made efforts to make staff, computer
literate. The cell is being further strengthened.

Extension wing

The institute has a skeleton extension wing which looks afier the transfer of
technology programmes and other farmer related activities.

National Agriculture Technology Project

The institute, as a lead centre is operating one NATP project on “Evaluation of
mahseer fishery potential in Himalayas and its conservation through artificial
propagation” This project has four co-operating centres viz., Pantnagar Agriculture

vy - L TTTR ™ a LI [ LRI




Financial Statement

Budget / Expenditure for the Year 1997-98 to 1999-2000
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Budget Statement for the year 1999-2000

{Rupees in lakhs)

Code Head of Account

Budget (R.E.)

Expenditure

Plan Non-plan Plan Non-plan
02 Pay & Allowances - 64.00 - 56.48
06 Overtime Allowance - - - -
10 T.A. 3.00 0.90 2.39 0.88
15 Other charges 26.00 11.20 2422 10.03
including equipments
20 Works & Land 100.00 1.50 77.73 1.50
25 Other times
Fellowship/ 1.00 0.40 0.51
Scholarship/awards
Grand total 130.00 78.00 104.85 68.89 |
Staff Position as on 31.03.2000
S.No. Category Posts sanctioned In position
. Director (R&M) i |
2. Scientific 20 ]|
3 Technical 14 N
4. Administrative 14 09
5. Supporting 18 17
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RESEARCH ACHIEVEMENTS

PROJECT RAEM/A/

ECOLOGICAL MODELING AND FISHERY ENHANCEMENT IN LAKES/
WETLANDS IN HIMALAYAN/SUB-HIMALAYAN REGION

Sub-projeet Sustainable fishery development in Kumaon lakes
Personnel K.K. Vass, H.S. Raina, C.B. Joshi, Yasmeen Basade
Duration December 1998 - July 2003
Location NRCCWF Bhimtal

Accomplishments

Water quality and primary production profile

The Kumaon lakes situated in the altitudinal range of 1400-1600 m asl covering
water spread arca of 385 ha approx, are generally alkaline in nature except for a brief
period during summer months when bottom waters reflect slightly acidic pH values
ranging from 6.4-6.8. The average pH values for the bottom waters during the study
period ranged between 6.8-9.4 in Nainital, 6.4-7.4 in Sattal, 6.8-7.8 in Naukuchiatal
and 6.8-7.4 in Bhimtal. The pH for surface waters was always above 7.0 with a
maximum of 9.3 in Naukuchiatal lake. The maximum depth recorded in Naukuchiatal
lake was 36.4 m followed by 24.0 m in Nainital, 23.0 m in Garurtal, 20.5 m in Bhitmal
and 8.5 m in Sattal with the sechhi transparency, ranging between 0.65-1.20 m,
0.80.1.32 m, 4.89 m, 2.60-2.80 m and 1.18-2.30 m in the respective lakes. The thermal
difference between surface and bottom water in these lakes was 3.5°C in Sattal, 3.0°C
Naukuchiatal, 1.5°C in Bhimtal and 1.0°C in Nainital during spring (March), while
during summer months (May), the temperature difference was high, registering 8.5°C
in Sattal, 10.0°C in Nainital 8.0°C in Bhimtal, 12.5°C in Naukuchiatal and 9.0°C in
Garurtal, A low water temperature of 7.5°C was recorded in Nainital lake during




The dissolved oxygen data indicated that surface water of Kumaon lakes was always
well oxygenated. In surface water it ranged between 7.8-10.4 mg/! in Nainital, 8.0-8.8
mg/l in Sattal, 8.8-12.0 mg/l in Naukuchiatal, 8.2-9.6 mg/l in Bhimtal and 8.2-9.6 mg/I
in Garurtal lake. The middle and bottom layers of these lakes, however, depicted lower
concentrations of dissolved oxygen, ranging from 2.0-5.2 mg/l in Nainital, 1.2-6.0 mg/|
in Sattal, 4.4-6.0 mg/l in Naukuchiatal, 3.59.6 mg/l in Bhimtal and 3.6-5.6 mg/l in
Garurtal lake. It has been observed that during summer months, there was a sharp
decline in dissolved oxygen values between surface to bottom, this drop in oxygen on
an average was (5.0 mg/l) in Garurtal, (6.6 mg/l) in Nainital, (5.4 mg/l) in Naukuchiatal,
(7.2 mg/l) in Sattal and 4.9 mg/l in Bhimtal, but the levels never dropped to anoxic
values. However, the average variation in oxygen content during spring was 2.8 mg/
l'in Sattal, 5.0 mg/l in Nainital, 1.4 mg/l in Bhimtal and 7.0 mg/) in Navkuchiatal lake.
The maximum variation in dissolved oxygen value of 7.2 mg/l was recorded in Sattal
lake during summer months and 7.0 mg/l in Naukuchiatal lake during March. During
the study period the free carbon-dioxide was not recorded in the surface waters of these
lakes but in the middle and bottom layers, values ranged between Nil-5.6 mg/! with
the maximum 4.0-5.6 mg/1 in Naukuchiatal lake.

The total alkalinity values were estimated to be highest (312 mg/l) in the bottom
layer of Nainital lake and the lowest (54 mg/l) in the surface water of Sattal during
summer. During winter months the maximum (206 mg/l) and minimum (52 mg/l)
concentrations were estimated in these lakes in the middle and surface layers, respectively.
The seasonal difference in total alkalinity values in the surface and bottom layers in
these lakes were 42.0 and 112.0 mg/l in Nainital, 32,0 and 30.0 mg/! in Sattal, 6.0 and
35.3 mg/l in Naukuchiatal, 18.0 and 50.0 mg/l in Bhimtal, 22.0 and 30.0 mg/] in Garurtal
lake. Total dissolved solids and conductivity values were on the higher side in Nainital
lake ranging between 77.6-328.4 mg/l and 153-656 wnhos/25.0°C, while the lower
range of 43.4-74.0 mg/l and 96-152 pumhos recorded in Garurtal lake. The dissolved
organic matter was usually recorded in bottom water with highest of 26.0 mg/l in
Nainital lake and lowest of 8.0 mg/l in Naukuchiatal and Bhimtal lakes during spring.

The gross primary production of these lakes ranged between 20.8-312.5 mgC/mY/
hr in the euphotic zone and 31.2-333.3 mgC/m’hr in the surface. The highest value
for primary production in surface water was recorded in Nainital lake ranging between
20.83-333.3 mgC/m/hr and the lowest range of 31.25-109.3 mgC/m*/hr in Naukuchiatal
lake during summer. But during spring months the gross primary production ranged
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Biological profile
Phytoplankton

Plankton population in Kumaon lakes exhibited a tropical seasonality almost similar
to sub-temperate situation, reflecting sub-tropical and tropical species characteristics
and composition. The phytoplankion population in these lakes was mainly represented
by Chlorophyceae followed by Bacitlariophyceae, Dinophyceae and Cyanophyceae.
The compositon of various groups in Nainital lake was 41.0% green algae, 36.0%
diatoms, 8.5% dinophyceae and 1.7% blue greens, whereas in other lakes diatoms
dominated phytoplankton populations contributing more than 50% of total plankton
followed by green algae. The maximum density of phytoplankton (7.5x10* units/1) was
recorded in Nainital while minimum (2.1x10* units/l} in Sattal lake. In Naukuchiatal
lake the density was (4.0x10* units/l) while in Garurtal and Bhimtal it was (2.3x10*
units/1) and (3.6x10* units/1) respectively.

The main taxa recorded among the phytoplankion were Navicula, Amphora,
Cymbella, Asterionella and Fragillaria from bacillariophyceac; Zygnema, Scenedesmus.
Rhizogonium and Chaetophora from chlorophyceac; Oscillatoria, Anabaena and
Rivularia represented the cyanophyceae.

Zooplankton

The zooplankton population in these lakes mainly comprised rotifers, cladocerans
and copepods in order of abundance. The maximum zooplankton density 110.0 units/l
was recorded in Bhimtal and minimum of 49.0 units/I in Naukuchiatal. In Nainital,
Sattal and Garurtal, the respective density was 86,73 and 78 units/l. The dominant
forms encountered were Asplanchina and Brachionus among rotifers, Daphnialongiremis
among Cladocerans and Mesacyclops and Eucyclops among Copepods.

Benthos & Macrophytes

In most of the samples from these lakes, Diptera, Ephemeroptera and Molluscan
shells represented the macrobenthic fauna. In Nainital lake, however, the tubifax was
the dominant group reflecting enrichment impact on the system. The macrobenthic
population density in Kumaon lakes is set in the table as under.

Nainital Bhimtal Sattal Naukuchiatal Garurtal



The common macrophytes recorded in the littoral zone of Kumaon lakes are
Potamogeton, Myriophyllum, Ceratophyllum, Polygonum and Hydrilla. The Potamogeton
is dominant form in Nainital lake while Myriophyllum in Naukuchiatal and Bhimtal
lakes and Ceratophyllim in Sattal and Garurtal lakes.

Fish & Fisheries

The fishing in the Kumaon lakes is mainly carried out by angling but gill nets are
also operated by the State Fisheries Department. The Bhimtal and Sattal are contributing
maximum to the catches in Kumaon lakes because of regular fishing using gill nets
and angling. Among different species, Tor putitora is the dominant in the catches from
Bhimtal, Sattal, Garurtal and Naukuchiatal contributing more than 54% followed by
common carp. The introduced fishes like Chinese carps and Indian major carps are of
late appearing in the catches contributing about 20% to biomass from these lakes while
other species viz; Schizothorax sp. and Tor for are insignificant and rarely recorded
in catches but littoral zones of lakes have plenty of Puntius conconius and Gambusia

affinis.

Size of golden Mahseer recorded in these lakes ranged between 300-485 mm in
length and 320-1200 g in weight. In Bhimtal, Naukuchiatal and Sattal CPUE ranged
between 35.0 to 510 g./man/hr. The fish production in these systems is of low magnitude
which is estimated to range between 3.6 to 5.0 kg/ha/yr, in Nainital lake however, no
major commercial fishery is recorded.




PROJECT RAEM/B/1

ESTABLISHMENT OF BASELINE INFORMATION WITH REGARD TO
AQUATIC RESOURCE ASSESSMENT AND BIODIVERSITY WITH
APPLICATION OF GIS

Sub-project Resource assessment, ecology and aquatic Bio-diversity
characteristics in Central Himalayas
Personnel H.S. Raina, Shyam Sunder, K.D. Joshi
Duration November 1998-October 2003
Location NRCCWF Bhimtal and Champawat
Accomplishments

During the period under report the periodical surveys were conducted for resource
assessment and aquatic biodiversity evaluation of various river systems and their
important tributaries in Kumaon and Garhwal Himalayas. In ali 29 sampling stations
located on the rivers Kali, Gori, Dhauli, Saryu, Ramganga (E), Ladhiya, Kosi Western
Ramganga, Alkananda, Pinder, Nandakini, Mandakini, Bhilangana, Bhagirathi, Tons,
Song, Ganga and Yamuna, were investigated and significant differences were noticed
in the bio-diversity at various river stretches.




Water quality

The water quality parameters analyzed from the upper riverine stretches were well
within the tolerance limits and conducive for wide variety of fish species of coldwaters.
At various stations in the Ganga and the Yamuna river systems in Garhwal Himalayas,
the water quality was highly alkaline in reaction with a pH range of 8.0-8.4 but low
values (7.2-7.4) were also recorded at some stations. The water temperature ranged
between 12.0-22.5°C with high concentrations of dissolved oxygen ranging between
12.8 mg/l to 17.8 mg/l. The values of free carbon dioxide were negligible and generally
ranged between nil-1.6 mg/I. The total alkalinity in these systems ranged between 36.0-
60.00 mg/1, but in the river Song higher alkalinity of (110.0 mg/l) was recorded. The
total dissolved solids in these rivers generally ranged between 46.7-93.1 mg/l except
in river Song (tributary of river Ganga) and in river Tons (tributary of R.Yamuna) where
TDS values were 164.3 mg/l and 186.4 mg/l, respectively. The corresponding specific
conductivity values for these two subsystems were 329 and 373 pmhos/25.0°C,
respectively. Among other parameters, the concentration of chlorides and dissolved
organic matter ranged between 10.0-19.0 mg/l and 8.4-12.8 mg/l, respectively. The
water flow rate for these streams ranged between 0.9-2.0 m/sec at various stations.

Biological profile

In the hill streams, benthic fauna is an important component of natural food for
coldwater fishes. The benthic population both qualitatively and quantitatively reflects
the productive potential of the stream in terms of fish diversity and likely production.
The benthic density varied between 12-215 ind m? in Kumaon rivers and 22-418 ind
m in Garhwal rivers with their respective wet biomass ranging between 0.130-11.510
g m? and 0.475-23.530 g m. The range of major benthic population structure in
Kumaon and Garhwal river systems was, Ephemeroptera 1.6-42.0% and 2.0-37.7%,
Trichoptera, 7.5-65.5% and 12.6-71.7%; Coleoptera, 2.1-23.2% and 1.7-21.6%: Odonata,
0.0-4.8% and 2.1-7.3%. A total of 37 taxa of benthic forms were recorded from Kumaon
rivers while 29 from Garhwal waters. The dominant forms recorded in both the regions
were Jron, Epeorus, Caenis, Rithragena, Heptagenia, Baetis (Ephemeroptera). Perla.
Nemoura (Plecoptera), Elinis, Gyrinus, Helachares, Psephenus (Coleoptera), Leprocella.
Rhycophila, Philopotamus, Hydropsyche (Trichoptera), Athrex, Chironomus, Simdium,
Chaoborus (Diptera) and Enallagma, Gomphus, Cordulegaster (Odonata),



population density. Similarly the epiphytic forms in these lotic systems, among
planktonic forms, were dominated by diatoms followed by green algae, blue-green algace
and miscellaneous forms. However, the population density contribution of chlorophyceac
was more as compared to other groups. The bacillariophyccac was the main contributor
to plankton diversity in these streams.

The zooplankton population was mainly represented by the members of Protozoa,
Rotifera and Crustaceans in order of their abundance. The protozoa contributed more
than 50% to population density in hill streams while the crustaccan contribution was
very low ranging between 1.5-6.5% in total zooplankton density.

Fish Diversity

Based on the experimental fishing and field observations in the {ocal markets during
the study, it was revealed that the CPUE (g/man/hr) ranged between 65-680 g and 95-
746 g by experimental fishing in which 134-710 g and 97-816 g for cast net. 182-970
g and 207-851 g for gill net 120-1865 g and 205-1545 g for Surkajal and Nil -330 ¢
and Nil -270 g for other local fishing methods, from Kumaon and Garhwal streams,
respectively. The dominant fishery in Kumaon and Garhwal rivers were: Tor putitora
7.8-56.7% and 3.5-36.8%, Schizothorax richardsonii 21.1-88.9% and 28.8-100.0 and
others 15.7-63.1% and 21.6-42.3, respectively. The other important species encountered
were Labeo, Garra, Barilius, Nemacheilus, Pseudechencis, Glyptothorux, Musiacembelus
etc.

A total of 30 fish species were recorded during the survey, 16 from Kumaon and
20 from Garhwal rivers belonging to cyprinidae (8 and 11), cobitidae (4 and 6},
Sisoridae (3 and 1), Channidae (nil and 1), Homalopteridae {nil and 1) and Mastacembelidac
(1 and nil). In Garhwal Himalayas, the upper reaches of the Yamuna at Naugaon
(Barkot), lower zones of Nandakini at Nandprayag and Tons near Kalsi and lower zones
of river Bhilangana, a tributary of river Bhagirathi at Tehri were observed 1o be the
potential sites for snow-trouts, contributing more than 70% to the total fish catches.
During the survey, the catches were dominated mainly by snow-trouts (170-240 mm
in length and 55-280 g in weight) and followed by golden Mahseer (200-290 mm in
iength and 180-320 g in weight).

It was observed that large number of unemployed youth engage themselves in
meibanintnnnn fiching in thic arma and ear same livelihood for their families. The local



PROJECT AFE/B/1

CONSERVATION AND PROPAGATION OF THREATENED AND
VULNERABLE FISH SPECIES

Sub-project Propagation and development of culture system for
Schizothoracids

Personnel K.K. Vass, Shyam Sunder, C.B. Joshi, K.D. Joshi

Duration August 1998—March 2003

Location NRCCWF Bhimtal and Champawat
Accomplishments

To generate database on resource potential and population structure of snow-trout
fishery in the Himalayan uplands, consequtive surveys were undertaken during the year
in Kumaon and Garhwal region of U.P. hills. Sampling was conducted at Dharchula,
Jhulaghat, Amori, Lohaghat, Charma and Jauljibi in river Kali; Madkot in R. Gori;
Someshwar, Nankosi and Ramnagar in river Kosi: Bagheshwar, Kapkot and Ghat in
river Saryu; Thal and Nachni in river Ramganga (E); Mehalchaura, Kedar, Gagas,
Bhikiasain and marchula in Western Ramganga (Kumaon) and Nand Prayag, Rudraprayag
and Karnaprayag in river Alaknanda; Rishikesh, Doiwala and Tehei in river Ganga and
Barkot and Kalsi in river Yamuna (Garhwal).

Snow-trout fishery

Based on experimental fishing conducted at different sampling stations, Schizothorax
richardsonii was found dominating throughout, contributing 52.6-92.7% to the total
catches in rivers from Kumaon region whereas in Garhwal rivers its contribution in
catches was 46.5-94.8%. The CPUE value (g mdn" hr') in Kumaon and Garhwal
regions varied from 44-392 g and 75-472 g with respective weight frequentcies in the
range of 45-295 g and 210-615 g. The Mahseer, Tor putitora another important
constituent of hill fishery contributed 4.8-32.5% to catches in Kumaon rivers and 2.9-
24.3% in Garhwal. The other species in catches were small sized fishes of lesser
economic importance.

The catches of local fisherfolk were also examined durine the cummy The nanlad




from these fishing methods, constituted 82-91% to the total catches. The snow-trout
fishery was found to be more dominant in the upper reaches of the rivers both in
Kumaon and Garhwal region.

Snow-trout seed resources

A number of potential sites for fry and fingerling collection of S.richardsonii were
located and pin-pointed in various rivers and their tributaries in Kumaon as well as in
Garhwal region. The maximum seed availability was estimated in river Ramganga (E)
registering a density of 51-117 nos. m? followed by 22-87 nos. m? in its tributary, the
Bhujbal stream at Nachni. The other important seed collection centres alongwith their
quantification are Quarali at Amori (9-21 m?), Lohawaii at Lohaghat (11-29 m?),
Nankosi at Kamleshwar (10-32 m?) Binnau at Kedar (11-37 m?), Gagas at Gagas (5-
16 m?), Gori at Madkot and Jauljibi (9-32 m?), Saryu at Ghat (8-25 m?), Tons at Kalsi
(17-32 m3), Bhilangana at Tehri (18-29 m?) and Pinder at Karanprayag (27-41 m?).

Water quality

The water quality details estimated during the survey are depicted in the following
table.

Parameters Kumaon Garhwal
{streams) (streams)
Water temperature(°C) 10.0-24.0 12.0-22.5
Water flow rate(m/sec) 0.2-2.8 0.4-1.8
pH 7.3-8.6 7.2-8.4
Dissolved oxygen(mg/1) 7.4-8.6 10.2-114
Free carbon-dioxide{mg/1) 0.0-2.2 0.0-1.6
Total alkalinity(mg/1) 50.0-156.0 36.0-111.0
Chlorides(mg/1) 10.0-15.2 10.0-20.3
TDS(mg/1) 57.5-156.6 46.7-186.1
DOM(mg/1) 7.6-10.5 8.4-12.8
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Rearing of Snow-trout

Rearing experiments using S. richardsonii seed were carried out in cemented ponds
at Chairapani Fish Farm, Champawat. The fishes stocked during the first week of April
1999 with different initial average weight of 16.2 g, 29.2 g and 123.1 g grew to final
average weights of 27.8 g, 49.5 g and 154.4 g, respectively, under different treatments.
The respective net weight increment and survival rate at the end of the experiment was
11.6 g and 69.2%, 20.3 g and 70.8% and 31.3 g and 70.7%. The experiments revealed
that snow-trout is a very slow growing fish and its growth was further conditioned
during the colder months (November-February) when water temperature decreases to
5.0°C or below resulting in drastic reduction in feeding potential of the fish. The
monoculture of fish does not seem to be holding promise for table size rearing.

PROJECT AFE/A/2

CONSERVATION AND PROPAGATION OF THREATENED AND
VULNERABLE FISH SPECIES

Sub-project Nutrition and feed development for upland fishes with
focus on indigenous species

Personnel Madan Mohan, S.K. Bhanja, Suman Kapila, Yasmeen
Basade
Duration August 1998-July 2003
Location NRCCWF Bhimtal and Champawat
Accomplishments

During the period under report, feeding trials with two test diets i.e. CIFACA (carp
feed developed by CIFA, Bhubaneshwar) and NRCCWF-1 (formulated by NRCCWF)
on golden Mahseer, Tor putitora and Snow-trout, §. richardsonii were conducted. Trials
on replacement of casein with fishmea! and impact of chitin on fish growth were also
carried out, which were followed by analysis of digestive enzyme profile afier completion
of experiments

Feeding trials on Mahseer fry




that among the two test diets the NRCCWF-1 feed resulted in higher weight gain in
all the three sets with highest specific growth ratio. Feed conversion efficiency and
survival rate was also better in NRCCWF-I feed as compared to the CIFACA feed.
Further, it has also been observed that the net weight gain and specific growth rate was
highest in the fishes reared at low density (0.15 g/l) for both the diets. Feed conversion
ratio was also better at lower density except in case of CIFACA fed fishes, where FCR
and consequently FCE were better at 0.25 g/l density, The digestive enzyme profile
depicted a significant increase in the amylase activities in the fishes fed with both the
test diets. In CIFACA fed fishes the increase was 4.18 folds against 3.45 folds in the
fishes fed with NRCCWF-I. The increase in protease activity was 3.0 and 2.5 folds
in fishes fed with NRCCWF-1 and CIFACA feeds, respectively.

At Chirapani fish farm the feeding trials were conducted with golden Mahseer and
snow-trout. The Mahseer fed with NRCCWF-1 feed recorded significantly higher
weight gain, specific growth ratio and feed conversion ratio as compared to CIFACA
feed. Though the increased amylase activity in the gut was observed with both the test
diets but it was significantly higher in the fishes fed with CIFACA feed. However, the

digestibility of protein and fat was significantly higher in NRCCWF-1 as compared to
CIFACA.

Proximate composition of test dicts

Composition{%e) NRCCWF-1 CIFACA
Crude protein 50.80 30.00
Crude fat 15.30 9.00
Nitrogen {ree extract 21.30 35.53
Crude fibre 4.40 10.00
Total ash 8.20 15.47
Metabolizable energy 4.84 3.80
(K cal/g)

Impact of Chitin incorporated dict

To observe the impact of Chllm on the growth of Mahseer fry, an experiment was
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Trial on Casein replacement

The experiments were conducted with a different formulated test diet in wh ich 50%
casein was replaced with fishmeal in the NRCCWF-I diet and named as NRCCWF-
II feed. This replacement resulted in change in the chemical composition, recording
6% decrease in crude protein level in NRCCWF-I{ feed. The chemical composition was:
crude protein 45.35%, fat 16.00% nitrogen free extract 22.65%, ash 9.50% and crude
fibre 6.50%. These short term experiments revealed higher weight gain, body length
and specific growth ratio in the fishes fed with NRCCWF-I as compared to the fishes
fed with NRCCWF-II, however, feed conversion ratio was higher with NRCCWF-I|
diet.

PROJECT AFE/A/3

DEVELOPMENT OF TECHNOLOGY FOR RUNNING WATER
AQUACULTURE IN HILLS WITH EXOTIC SPECIES

Sub-project Propagation and farming of exotic carps in uplands

Personnel B.C. Tyagi and K.D. Joshi

Duration April 1998 - March 2000

Location NRCCWF Bhimtal and Champawat
Accomplishments

During the year under report, concluding set of experiments on polyculture of
Chinese carps were performed at experimental farm. Four raceways (150 m® each in
area) were stocked with Hypophthalmichthys molitrix (35%) Ctenapharyngodon idella
(30%) and Cyprinus carpio (35%) at two density levels 1.5 and 2 fish m2. The
supplementary feed consisting of 40% oil cake, 20% rice polish, 20% wheat bran and
fish meal and soyaflour 10% each was provided in dough daily@ 2-3% of their body
weight. In one cemented pond soil-bed was provided and fertilization carried out@
1241-2731 kg/halyr, urea 37-57 kg/ha/yr and lime 120-150 kg/ha/yr. The physico-
chemical characteristics of pond water were recorded at monthly intervals. The feeding
of Ctenapharyngodon idella was carried out usin g terrestrial weeds available in the farm
especially grasses based on their seasonal availahility



fertilization. The individual fingerling stocked in this pond were also on an average,
double the weight as compared to fingerlings stocked in other ponds, thus recording
higher growth through better utilization of feed. The individual Specific Growth Rate

was also higher in all the species viz; silver carp 0.64, grass carp 0.80, and common
carp 0.89 g/day.

The total estimated biomass was (2313 kg/ha/yr/196 days) at stocking density of
2 fish m? but growth/day decreased. Once again, the earlier observations have been
confirmed that stocking density between 1.0-1.5 fish m* was quite appropriate where
fish can attain 185-300 g weight in one season (April-October). The stocking ratio of
different species can be further adjusted according to specific management practice and
agro-climate of the area.

It has been confirmed from the experiments conducted so far that water temperature
acts as a constraint in growth performance of fish at higher altitudes. The maximum
growth rate was recorded during May to August (19.0-25.5°C) and it decreased as the

water temperature dropped from September onwards, even registering negative growth
in peak winter.

The feed conversion ratio (4.2) was better in pond stocked with bigger size group
of fishes and also receiving regular fertilization. The feed efficiency ratio was high 3.73
at higher stocking density of 2 fish m? in comparison to 5.2 ratio obtained at lower
stocking density of 1.5 fish m?, keeping the feeding rate constant.

The results of rearing experiments conducted at higher altitute (1620 m asl) during
last couple of years and after having pilot tested the farming practice between [998-
2000, have enabled NRCCWF to develop farming system based on exotic carp
combination suitable for the mid-Himalayan region.

The experiments conclusively reveal that the three exotic carps viz.; Commion carp,
Silver carp and Grass carp are suitable for Aquaculture in lower and mid Himalayan
region. Better management practices involving judicious stocking rate, right species
ratio, adequate feeding in quantity and quality with suitable doze of fertilizers, the fish
can be grown to 300-400 g in one season between April 1o October. Fish production
can be further enhanced if the fishes are reared in earthen ponds of 400 m? or more
in area.

Maturation & Breeding



Common carp

Cyprinus carpio did not register any problem in its maturation, breeding and fry
production at the farm. Sufficient brood stock of good size (0.5-1.0 kg) is available
to produce 8-10 lakh spawn but at present 30-40 thousand fry are being produced as
sufficient rearing space is not available in the farm. Attempts are also on, to breed the
species in May and again in September/October every year.

Silver carp & Grass Carp

Since the experimental farm is stream fed, the low water temperature during winter
(5-12.0°C) and below optimum during other seasons significantly affects the growth
and maturity of grass carp and silver carp. These species under farm conditions have
attained the size of 2-2.5 kg and 1-1.5 kg but have not matured even at 5+ yr. age.
The other reasons contributing against their maturity could be higher biomass of brood
fishes stocked in ponds of smaller area and lower availability of natural food because
ponds are cemented and not earthen. The problem is being addressed by overcoming
the management problems and use of sex hormones. At present, ovaprime (LHRH
analogue) is being administered to 5+ yr. age brood stock @ 0.1 ml/kg at 20 days
intervals. Brood fishes of 2,3 and 4 yars of age are also being reared for developing
future brood stock.
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PROJECT TOT/EN

TECHNOLOGY DISSEMINATION TO THE CLIENTS THROUGH PILOT
SCALE TESTING AND DEMONSTRATION PROGRAMME

Sub-project Demonstration of exotic carp farming in coldwaters

Personnel B.C. Tyagi, S.K. Bhanja and Suman Kapila

Duration June 1998 to March 2000

Location NRCCWF Bhimtal and Champawat
Accompoishments

The demonstration of exotic carp farming in coldwaters of Kumaon himalayan
region continued in 15 ponds located in the districts of Nainital (Bhimtal block) and
Champawat (Pati block) for the period under report. Two fish ponds have been
harvested completely in Bhimtal block and fish production to the level of 1098 and
4778 kg/ha/yr was obtained indicating importance of management practices. One pond
at Ghorakhal was partially harvested by netting out 104 kg fish (expected 234 kg fish
biomass) for consumption.




The ponds under demonstration were located at different altitudes, had 3, 4
and 5 species combination at varied densities ranging from 2-5 fish m? and subject
to different management practices. Fish production, of course, is a complex process
but two variables namely water temperature because of altitudinal range and
management practices adopted, influenced the fish growth, survival and fish
production (Table).

Results achieved in farmers ponds under demonstration programme

Pond Altitude  Arca No. of Density  Stocked  Survival  Biomass Net
name masl m? species No. m*  biomass  recorded  harvested! production
(kg) (%a) estimated  estimated
(kg) kg/hashr
Dogaon 800 62 5 4.0 0.92 86.9 54.0 4778
Vohrakum 1360 24 4 4.0 1.27 86.0 12.2 254t
Nisoia 1380 920 4 3.0 245 89.0 74.4 5544
Nisola 1380 350 4 3.0 828 71.4 169.1 2959
Birla 1400 1056 4 3.0 4.24 41.5 100.8 1098
~do- 1400 1056 4 23 42.6 64.3 165.4 268
Gethia 1280 180 4 4.0 1.98 88.9 88.5 2813
Ghorakhal 1440 486 5 2.0 7.33 87.5 2342 2800
-do- 1440 400 5 2.0 29.1 87.0 279.5 4846
PG Toli 1640 84 3 3.0 37 55.9 64.7 4357
KN Toli 1640 30 3 5.0 0.65 48.6 259 5040
-do- 1640 56 3 3.0 0.96 854 20.7 3524
-do- 1640 42 3 3.0 1.13 873 16.8 3730
PR 1660 40 3 4.0 1.0 87.5 15.1 2490

Chamnawst



Based on various indices, fish biomass and production was estimated. The mean
fish production for all the ponds was estimated at 3403 kg/ha/yr being 3183 and 3735
kg/ha/yr in Bhimtal (3 ponds) and Pati (6 ponds), respectively. According to the
management practice adopted a lowest production of 1183 kg/hr/yr was estimated in
ponds receiving no feeding but fertilized with RCD, urea and lime in moderate dozes.
Fish production increased after using supplementary feed at different rates indicating
direct correlation between feed and production. Fish production was higher ranging
from 3544-4778 kg/ha/yr when feed was given @ 3% of their body weight apart from
regular fertilizer application. Grass carp performed better in ponds having good
macrophytic vegetation but silver carp ranked 2nd and 3rd in fertilized ponds. Common
carp performed well in cemented ponds but better in earthen ponds. Fish stocking
density affected the total biomass and individual growth rate i.e. higher density led to
higher biomass but slow growth. Two fish m? seems to be appropriate density in these
ponds. Fast growth and higher production was recorded at lower altitude. However, the
adverse impact of climate could be reduced by utilizing summer months efficiently and
providing higher doze of supplementary feed and fertilizers.

The results obtained revealed that polyculture of chinese exotic carps in mid
Himalayan region is viable and can help in increasing fish production and generating
extra income apart from providing opportunities to conserve and manage the water
resources. However, the constraints are inadequacy of funds for constructing fish ponds,
less availability of quality fish seed and application of appropriate management
practices to offset the adverse climatic impact, but they have to be addressed at scientific
and administrative level.



TECHNOLOGY ASSESSED AND TRANSFERRED

Extension Activities

World Environment Day

The World Environment Day was celebrated on June 5th, 1999 at this institute
focussing the theme of “Our Earth-Our Future-Just Save it”. The main function
was organized at the NRCCWF Experimental Farm, Champawat. The programme
was inaugurated by Shri Navin Chandra, District Magistrate Champawat and was
attended by other district authorities, development departments, educational
institutions, farmers, NGOs working in the area apart from students and teachers
from schools, colleges and local residents. In his remarks the chief guest, Shri
Chandra, emphasized the need to conserve and manage the natural resources in
general and aquatic resources in particular. He complimented the NRCCWF for
taking this initiative in this remote hilly region for organizing this programme. The
Director of the institute also addressed the gathering.

To generate awareness about the environmental issues a drawing competition was
organized for the students of local schools on the topic “Aquatic Environment -
Necessity of Man™. The Institute activities were also highlighted through exhibition
and demonstration of fish culture activities on the occasion.

Aquaresources

The institute on the Sccasion of International Conference on “Tropical Ecosystem :
Health, Conservation and Management “organised between October 25-30, 1999
at Nainital participated in the “Aquaresources Exhibition. “The stall set-up
by NRCCWF depicted the activities of the institute in the field of coldwater
fisheries and hill aquatic resources management. The institute stall attracted
large number of both national and international visitors who evinced keen
interest in the presentations. Dr. D.K. Tewari, Member Science & Technology,
Planning Commission. Govt. of India visited the stall and appreciated NRCCWF

activities




Aqua-fair

Institute participated in Aqua-fair held at CICFRI, Barrackpore between December
22-23, 1999 on the occasion of “National Seminar on Eco-friendly management
of resources for doubling fish production - Strategies for 21st century”. The
NRCCWF stall at the fair was a good attraction for a large number of visitors.

Fishennium - 2000

The institute participated in the exhibition “FISHENNIUM-2000 organized on the
occasion of 5th Indian Fisheries Forum & Seminar held at Bhubaneshwar during
January 17-20, 2000. The NRCCWF stall was visited by many national and
international participants of this forum.

Farmer—Scientist interaction

The Champawat centre of NRCCWF participated in ‘KRISHI GOSHTI EVAM
NIVESH MELA’ organized by the district administration between February 22-
25, 2000 at block head quarters, Champawat, Lohaghat and Pati.

Awareness

Dr. Shyam Sunder, Senior Scientist delivered a talk highlighting the management
and rehabilitation initiatives taken by NRCCWF to conserve stocks of golden
mahseer. The talk was telecast by Doordarshan under the programme “EARTH
MATTERS”.

International Angling Festival

The NRCCWF organised series of exhibitions at Champawat, Lohaghat, and
Pancheshwar between March 30,31 and April 6-7, 2000. These coincided with the
international angling festival. The exhibition was inaugurated at Champawat on
March 30, 2000 by Smt. Jayanti Chandra, IAS, Commissioner of Kumaon region.
She took keen interest in the Coldwater fisheries research activities of the institute
displayed at the venue.
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EDUCATION AND TRAINING

Shri Baldev Singh (T-I-3) attended the training programme on Computer Application
in Libraries and Information Centres organized by the National Academy of A gricultural
Research Management, Hyderabad from August 17-27.1999.

Dr. K.K. Vass, Director delivered lecture on “Bio-monitoring-An effective tool in
EIA studies” in the summer school on Ecology, Fisherics and Fish stock assessment
in context of Indian rivers at CICFRI, Barrackpore on August 11, 1999,

A basic training on “Fish farming in hill regions” was organised for 25 farmers
including 10 women belonging to Thal, Muwani, Munsyari blocks in the Pithoragarh
district between March 24-26, 2000 at our Chirapani experimental fish farm.

Shri Ashok Kumar Nayak, Scientist (Computer Application) attended a course on

“Internet Usage in Agriculture” organized by NAARM, Hyderabad during March 27
to April Ist, 2000.

AWARDS AND RECOGNITION

Stri Madan Mohan, Principal Scientist, was awarded Ph.D. degree in Zoology by
the CCS University, Meerut on the topic *Pre-impoundment bio-ecological Characteristics
of river Gaula in Kumaon Himalayas” in March. 2000.

The Association of Aquaculturists, Bhubneshwar, India during 5th Indian Fisheries
Forum Meet held between January 17-20, 2000 conferred a Honorary Fellowship to

Dr. K.K. Vass for the year 2000 in recognition of his contribution to aquaculture and
Fisheries Science,
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LINKAGES & COLLABORATION IN INDIA AND
ABROAD INCLUDING EXTERNALLY FUNDED
PROJECTS

National Agriculture Technology Project (NATP) on Mahseer fishery has been
initiated with NRCCWF as Lead Centre and four co-operting centres spread along
Himalayan region.

The import of better strain of Cyprinus carpio through NACA is being finalized
so that the existing germplasm could be replaced with faster growing strain.

The cryopreservation programme for conscrvation of Mahseer, Tor putitora in
collaboration with NBFGR, Lucknow was continued for current year also.

As usual the Mahseer breeding, its seed production and ranching programmes are
being continued in collaboration with U.P. State Fisheries Department.

The institute has also developed linkage with Department of Fisheries, Govt. of
Himachal Preadesh with regard to rainbow trout.

The institue has developed strong linkage with CIFA, Bhubaneshwar with regard
to pilot scale production of coldwater fish feed.

The NRCCWF has established linkage with DRDO, Pithoragarh in connection with
fishery development initiatives in hills.

The institute has established strong linkage with Sainik School, Ghorakhal with
regard to transfer of technology programme for Aquaculture in hills with a focus
on exotic carps.

The NRCCWF established a linkage with CSWCR & TI, Dehradun with regard
to use of watershed programmes in fishery development.




LIST OF PUBLICATIONS

Book Chapters

Raina, H.S. 1999. Coldwater fish & Fisheries in Indian tlimalayas: Lakes &
Reservoirs, In FAO, Tech. Paper No. 385, Rome. Fish and fisheries at higher altitude,
Asia. pp. 64-88.

Vass K.K. 1999. Aquatic Pollution and its impact on Fish and Fisheries. pp. 1-
15 NCERT publication.

Vass, K.K. 2000. Coldwater fisheries Research in India. Fifty Years of Fisheries

Research in India. (Eds.K.Gopakumar, B.N. Singh & V.R. Chitranshi). pp. 114. I[CAR
Fisheries Division Publication.

Vass, K.K. 2000 Strategy for Hill fisheries Development and Aquatic Resource
Management. Ibid. pp. 190.

Research Articles

Vass, K.K. 1999. Bharat mein sheetjal matsya vikas hetu bhavi niti (Hindi).pp. 7-

18. In 21st shatabdi mein matsyaki anusandhan evam vikas hetu sambhavit dishayaen,
CICFRI Barrackpore.

Popular Article

Vass, K.K. 1999. Achievements of National Rescarch Centre on Coldwater Fisheries.
Fishing Chimes. Vol. 19; No. {2) : 23-27,

Papers presented in Symposia/Sminar/Workshops

Kapila, Suman et. al. 1999. Impact of pH on haematology and serum Enzyme
activities in a coldwater fish, Schizothorax richardsonii National Symposium on
Sustainable Develpment of Fisheries towards 2020 A.D.-Opportunities and Challenges,
April 21-23, Cochin.

Tyagi, B.C. et.al. 1999. Impact of species introduction on fishery of Central



Madan Mohan 1999. Phytoplankton dynamics in a Kumaon Himalayan Lake. Abst.
No. 168. Ibid.

Kapila, R.; S. Kapila & Yasmeen Basade 1999. Abst. No. 161 Jhid.

Vass, K.K. 1999, Fishery and Aquatic Resource Management in Himalayas. pp.
1-11. Keynote lecture at the National Symposium on Aquatic Bie-diversity & Emerging
Trends in Freshwater Biology, Garhwal University, Garhwal,

Tyagi, B.C., Kapila, S. & Bhanja, S.K. 2000. Development of carp culture Technology
and its adoption in Kumaon Himalayas. Abst. No. 32 National Conf. Fisheries Economic-
Extension & Management, Mumbai.

Madan Mohan 2000. Cultural possibilities of coldwater fisheries in North-Eastern

Hill region of India. Abst. No. 44. Workshop on North-East India fish Germplasm. Feb.
10-11, Shillong, Meghalaya.

Vass, K.K. & Raina, H.S. 2000. Prospects and problems of angling tourism with
regard to Golden Mahseer in India. Abst. No. 10, Nationa! workshop on Bio-diversity
and conservation of Aquatic Resources with respect to threatened fish-Mahseer.
February 26-27, Bhopal.

Joshi, C.B. 2000. Status and distribution of mahseer in himalayas with reference
to some conservation strategies. Abst. No. 23 Ibid.

Sunder, S. & H.S. Raina, 2000. Mahseer Fishery in Central himalaya-a review.
Abst. No. 50 Ibid.

Joshi, K.D. 2000. Composition of Golden Mahseer, 7. putitora in some lotic
systems of Kumaon hills. Abst. No. 54 lbid.

Bhanja, S.K. et. al. 2000, Study on effect of supplemental vitamins on growth and
survival of golden mahseer. Abst. No. 44 Ibid.

Joshi, K.D. 2000. Artifical breeding of an important Himalayan Cyprinid,
Schizothorax richardsonii (Gray). Abst. No. AQ4 Fifth Indian Fisheries Forum, January
17-20, CIFA, Bhubneshwar.

Special publications

Vass, K.K. 1999. Status of Coldwater Fisheries Research & Management in India.



Joshi, K.D. 1999. Kumaon mein matsya palan evam sanrakshan, NRCCWF Bulletin
No. 4. pp. 22, Bhimtal,

Vass K.K. 2000. NRCCWF Profile, Pamphlet No. 2. Bhimtal.

Joshi, C.B. 2000. Flow-through hatchery for Mahseer, Pamphilet No. 3 Bhimial.
Basade Yasmeen 2000. Wetlands of Kumaon, Pamphlet No. 5. Bhimtal

Kapila, Suman 2000. Streams of Kumaon, Pamphlet No. 6. Bhimtal

Sunder, S. 2000. Himalayan Environment & Fishery. Pamphlet No.7. Bhimtal

Special Releases

The Institute's publications entitled “Himalayan Mahseer” and “Fishes of Indian
Uplands” were resepctively released by the FHonourable Minister of Animal Husbandry
and the Honourable Minister of Agriculture, J & K Goverament during the inaugural
function of ICAR Regional Committee No. | meeting held at Srinagar on May 14, 1999,
The other dignitaries present on the occasion were Honourable Dy. Chief Minister of
J & K Government, the Honourable Minister from Himachal Pradesh. the Secretary
DARE & DG, ICAR, Vice Chancellor, SKUAST, Srinagar and Agriculture Production
Commissioner, J & K Government.




LIST OF APPROVED ON-GOING PROJECTS

Project No.

RAEM/AN

RAEM/B/1

AFE/B/1

AFE/A/2

AFE/A/3

TOT/E/1

Title of the project

Ecological modeling & fishery enhancement in lakes/
wetlands in Himalayan/Sub-Himalayan region.

Establishment of baseline information with respect to
aquatic resourcc assessment and bio-diversity with
application of GIS.

Conservation and propagation of threatened and
vulnerable fish species

Nutrition and feed development for upland fishes with
focus on indigenous species.

Development of technology for running water
aquaculture in hills with exotic species.

Technology dissemination to the clients through pilot
scale testing and demonstration programmes



CONSULTACY, PATENTS, COMMERCIALIZATION
OF TECHNOLOGY

The Institute has highlighted technology on the design and working of flow-through

hatchery for Mahseer seed production, in a technology book, recently released by the
Engineering Division of ICAR.
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RAC, MANAGEMENT COMMITTEE,
1 SRC, QRT ETC. MEETINGS

Staff Research Council

The Staff Research Council (SRC) meeting of the Institute was held on May 11,
1999 under the chairmanship of the Director 1o evaluate the progress made under
various projects during 1998-1999 and new project programmes for the year 1999-2000
were finalized.

Management Committee

The fifth meeting of the Institute Management Committee was held on August
9,1999 at Bhimial under the chairmanship of the Director NRCCWF in which various
agenda items were discussed and decisions taken for smooth functioning of the institute.
The following members of the committee attended the meeting.

Dr. K.K. Vass Director Chairman
NRCCWF Bhimtal

Dr. V.R. Chitranshi Senior Scientist (IF) Member
ICAR HQ
Dr. Shyam Sunder Senior Scientist Member

NRCCWF, Bhimtal

Dr. B.C. Tyagi Senior Scientist Member
NRCCWF, Bhimtal

Dr. H.S. Raina Principal Scientist Member Secretary
& Head of Office,




Hindi Committee

Regular quarterly meetings of Hindi Implementation Cell were held during the
period. The committee reviewed the progress made by the Institute in use of Hindi as
an official language.

A three member team led by Shri A K. Joshi, Deputy Director, Hindi Implementation
Commitee of ICAR, New Delhi visited the Institute during August 6-9, 1999. The team
was apprised about the Hindi activities and the efforts made by the Institue to promote
the use of Hindi in various official and scientific activities. The team members
appreciated the initiatives taken by the Institute for promotion of ‘Rajbhasha’.

IJSC meeting

Regular quarterly meetings of 1ISC were held on 3.4.1999, 29,6.1999 and 1.10.1999
under the chairmanship of the Director in which various issues related to staff welfare
and other activities were discussed and implementation of previous decision reviewed
in detail.

Sports meet

A team of eight members of staff from NRCCWF Bhimtal participated in ICAR
Zonal Sports meet held at National Dairy Rescarch Institute (ICAR), Karnal between
November 29 to December 2nd, 1999. The team participated in different events.

Research Advisory Committee

The second meeting of Research Advisory Committec was held on October 7 &
8, 1999 at Bhimtal under the Chairmanship of Dr. S.P. Ayyar. Following members of
the committee alongwith the scientists of NRCCWF participated in the mecting.

Dr. S.P. Ayyar Ex-Director, Chairman
CIFRI, Barrackpore

Dr. M. Shahul Hameed School of Industrial Member

Elnlnwinn Hranabhion Tlaloaesle..




Prof. S.K. Garg CCS Agriculture University Member
Hisar, Haryana

Prof. K. Chatterjee NE Hill University, Shillong Member
Dr. B.N. Singh ADG(IF) ICAR New Delhi Member
Dr. K.K. Vass Director NRCCWF Member
Dr. H.S. Raina Principal Scientist NRCCWF Member

Secretary

The committee evaluated the action taken report, critically reviewed the progress
achieved under various project programmes and lent its approval for the projects
approved by the Staff Research Council. The committec also supggtested/proposed
various recommendations for further improving the research facilities for the institute.
The committee was very much satisfied with the progress achicved by the institute
despite various constraints,

Quinquennial Review Team

The ICAR has constituted a Quinquennial Review Team for NRCCWF vide order
No. 8(6)/99-1A (VI) dated 13.10.1999 to assess the research and other achievements
for the period between 1994-1998. The team will take-up the review under the
Chairmanship of Dr. M.Y. Kamal, Vice-Chancellor. Sher-e-Kashmir University of
Agricultural Science & Technology. The other members of the team are Prof. D.P.
Zutshi, Ex-Director CORD, Kashmir Univeristy; Prof. C.S. Singh, Ex-Dean, G.B. Pant
Agricultural University, Pantnagar; Prof. H.R. Singh, Dean Science faculty, Allhabad
University; and Shri K.K. Chaudhary, Director Fisheries, Govt. of Arunachal Pradesh.
The preliminary meeting between the Chairman, DDG (Fy) ICAR and the Director
NRCCWF was held on November 19,1999 to finalize the basic modalities for conduct
of review. The memorandum prepared by the institute has been submitted to the
members of team.
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PARTICIPATION OF SCIENTISTS IN
CONFERENCES, MEETINGS, WORKSHOPS,
SYMPOSIA ETC. IN INDIA AND ABROAD

Conferences/Meetings/Symposia/
Seminars/Workshops

Authors/
participants

Seminar/Symposia

National Symposium on “Sustainable
Development of Fisheries Towards

2020 AD-Opportunities and

Challenges”, April 21-23, 1999,

School of Industrial Fisheries,

University of Science & Technology, Cochin

International Conference on Tropical
Aquatic Ecosystem : Heath, Management
& Conservation, October 25-30, 1999

at Nainital

National Conference on Fisheries Economics
- Extension & Management, January 5-6, 2000
at CIFE, Mumbai

Mrs. Suman Kapila

Dr, K. K. Vass
Dr. Madan Mohan
Dr. H.S. Raina
Dr. C.B. Joshi
Dr. Shyam Sunder
Dr. B.C. Tyagi
Mrs. Suman Kapila

Dr. B. C. Tyagi



Conferences/Meetings/Symposia/ Authors/
Seminars/Workshops participants
Workshop

Workshop on Freshwater Prawn- Dr. K.K. Vass
Farming, April 20-21, 1999 at

CIFA, Bhubaneshwar

Interaction workshop for the P{s/CCPls/Associate Dr. K.K. Vass
Investigators of the Livestock and Fish Production Dr. C.B. Joshi
System Programme of NATP, June 15-16, 1999 at

CSWCR & TI, Dehradun

Hindi workshop on “21st Shatabdi Dr. B.C. Tyagi
mein matsyaki anusandhan evam vikas

ki sambhavit dishai”, September 23, 1999

at CICFRI, Barrackpore

Fish biodiversity workshop for North-eastern region, Dr. K.K. Vass

Organised jointly by NEC
and NBFGR, Lucknow between
February 10 & 11, 2000, at Shillong

National Workshop on “Biodiversity

& Conservation of Aquatic Resources with
Special reference to threatened fish Mahseer”,
February 26 & 27, 2000 organized by the
M.P. Council of Science & Technology at
Bhopal

Meetings

Dr. Madan Mohan

Dr.K.K. Vass




Conferences/Meetings/Symposia/ Authors/
Seminars/Workshops participants
Aquaculture for Sustainable Rural Livelihood Development Dr.K.K. Vass
under FAO-NACA joint programme at ICAR HQ, New

Delhi on May 3, 1999

17th meeting of ICAR Regional Committee No. | at Srinagar  Dr. K.K. Vass
(J & K) on May 14-15, 1999.

181th meeting of the ICAR Governing Body at ICAR HQ Dr.K.K. Vass
On July 15, 1999

ICAR Director's Conference at NBPGR, PUSA, New Detlhi Dr. K.K. Vass
on September 7-8, 1999,

Project Screening Committee and the Scientific Panel for Dr. K.K. Vass
Fisheries at ICAR HQ on September 27-30, 1999

Fisheries Divisional Meeting at CIBA, Chennai on Dr. K.K. Vass
December 27-28, 1999

Expert Committee meeting on Fisheries Research Dr.K.K. Vass

ICAR HQ, New Delhi on February 2, 2000



WORKSHOPS, SEMINARS, SUMMER INSTITUTES,
FARMER'S DAY ETC. ORGANIZED
BY THE INTITUTE

International Conference on “Tropical Aquatic Ecosystem: Health, Conservation
and Management”

The Institute jointly with National Institute of Ecology and Kumaon Univeristy,
organized this International Conference which was held at U.P. Academy of
Administration, Nainital between October 25-30, 1999. The conference was attended
by 40 overseas participants from UK, USA, Canada, Brazil, Sweden, Netherlands,
Denmark, Japan, Egypt, and Nepal. Prof. J.G. Tundsi, Vice Presedent of International
Union of Biological Science attended the conference and delivered the inaugural
address. Dr. K. Gopakumar, Deputy Director General (Fisheries) ICAR presided over
the function, delivered presidential address and also keynote lecture. Nearly 150
delegates from India and abroad presented their research papers which covered all
aspects of aquatic ecology involving production functions of lakes/wetlands, river-basin
studies, open-water fisheries and their management, fish health, bio-diversity, toxicology,
eutrophication and ecological management of aquatic ecosystems for sustainable use
of resources and their benefits to the local community. It was strongly appreciated by
all participants that fish is eco-friendly and should be used as tool for ecosystem
management. A strong concern was expressed in the conference that freshwater will
become critical resource in years to come, therefore, it was recommended that more
serious thought should be given by all stake holders including policy makers for its
wise and sustainable use.

Brainstorming Session on Coldwater fisheries
A two-day “Brainstorming Session on Coldwater Fisheries” was organised by

NRCCWF between 19-20 November 1999 at CSWCR & TI, Dehradun. Dr. K.
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in respect of their regions. A detailed presentation was made by the Director, NRCCWF
highlighting the present state of knowledge and future thrusts in Coldwater fisheries
research and development in the country.

A number of recommendations were made at the end of two days deliberations
which addressed main issues of open-water fisheries, aquaculture and sport fishery in
hills. It was recommended that aquaculture based on indigenous and exotic species
should be supported/promoted in hills to serve the twin purpose of conservation and
production of fish for local people. It was emphasized that sport fishery in hills should
be developed on scientific lines and it needs 1o be linked-up with tourism to generate
additional income for people living in the remote hilly areas. For sustainable development
of hill fishery, it was recommended that local fishery departments should have control
over water resources vis-g-vis fishery development and exploitation. Necessary legal
and administrative changes to be initiated in this regard. It was agreed upon that
NRCCWF will take the initiative to document all the existing knowledge about this
sector in the country with necessary co-opertion from all participating agencies.

BRAINSTORMING SESSION

ON
COLDWATER FISHERlEs
Nov. 19620.8%







DISTINGUISHED VISITORS

Following distinguished dignitaries visited the Institute during the year 1999-2000.
Shri Bachi Singh Rawat, Honourable Minister of State, Department of Science &
Technology, Government of India paid a visit to NRCCWF Experimental Fish Farm,
Champawat

Dr. S.P. Ayyar, Former Director of CICFRI, Barrackpore

Prof. S.K. Garg, Department of Zoology, CCS Haryana Agricultural University, Hissar
Haryana

Prof. K. Chatterjee, Department of Zoology, School of life Sciences, North Eastern Hill
University, Shillong

Dr. M. Shahul Hameed, Director, School of Industrial Fisheries, Cochin University of
Science & Technology, Cochin

Shri S.K. Maheshwari, IAS, District Magistrate, Champawat visited NRCCWF
Experimental Fish Farm at Champawat

Shri M. Aslam, Director, Department of Agricultural Research & Educaton, Indian
Council of Agricultural Research, New Delhi

Dr. U.P. Singh, Dean, College of Fishery Sciences, G.B. Pant University of Agriculture
& Technology, Pantnagar

Prof. S.P. Singh, Department of Botany, Kumaon University, Nainital

Dr. Uma Palni, Department of Botany, Kumaon University, Nainita}



PERSONNEL (AS ON MARCH 31, 2000)

I Research and Management

I

Dr. K.K. Vass

Il. Scientific

2.

10

11.

Dr. Madan Mohan
Dr. Harbhajan Singh
Dr. C.B. Joshi

Dr. Shyam Sunder
Dr. B.C. Tyagi

Shri Rajeev Kapila
Smt. Suman Kapila
Miss Yasmeen basade
Dr. S.K. Bhanja

Dr. K.D. Joshi

Sh. V.R.K. Nair

Shri A.K. Nayak

Director

Principal Scientist

Principal Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Scientist (on study leave w.e.f. 7.1.1999)
Scientist

Scientist (on study leave w.e.f, 1.9. 1999)
Scientist

Scientist

Scientist (from 25.11.1999 to 12.12. 1999)

Scientist (w.c.f. 27.12.1999)




IV.

2. Shri AKK. Joshi

3. Shri Baldev Singh

4.  Shri Ravinder Kumar
5. Shri Santosh Kumar
6.  Shri Gopal

7.  Shri RK. Arya

8.  Shri Hansa Dutt

9. Shri T.M. Sharma

10. Shri Bakshi Ram

11.  Shri Bhagwan Singh
Administrative

1. Shri Prakash Chandra
2. Shri R.L. Raina

3.  Smt. Susheela Tewari
4. Shri Harish Ram

5. Shri Manni Lal

6.  Smt. Khilawati Rawat
7. Shri P.C. Tewari

T-11-3

T-§-3

T-1i

T-1 (Driver)

T-I {Dirctor)

Asst. Fin, & Accts. Officer

Asst. Admin. Officer (w.e.f. 14.5.1999)
Stenographer

Assistant

Assistant (w.c.f. 6.10.1999)

Senior Clerk (w.e.f. 6.10.1999)

Junior Clerk



V. Supporting

1.

2.

10.

1.

12.

13.

4.

15.

16.

17.

Shri Madan Lal

Shri Japju Ram

Shri Sant Ram

Shri Ravinder Kumar
Shri Om Raj

Shri H.S. Chauhan
Shri H.S. Bhandari
Shri Sunder Lal

Shri. H.C. Bhakt
Shri Manoj Kumar
Shri Pooran Chandra
Shri Dharam Singh
Shri Prakash Akela
Shri Neeladhar

Shri Bhola Dutt

Shri Chandra Shekhar

Shri Kuldeep Kumar

SS Gr 1V (retired on 31.12. 199%)
SS Gr IV

SS Gr IV

SS Gr lll

SS Gr Il

SS Gr I

SS Gr 1l

SS Grl

SS Gr 1

SS Grl

SS Gr ]

SSGrl

SS Gr 1

88 Gr 1 (died on 9.8.1999)
S§S Gr |

SS Grl

SS Grl




ANY OTHER RELEVANT INFORMANTION
SUCH AS SPECIAL INFRASTRUCTURAL
DEVELOPMENT

The institue has awarded the construction work of Phase | of NRCCWF complex
at Bhimtal, having an estimated outlay of Rs. 3.52 crore, to CPWD. The boundary wall
construction work earlier awarded to CPWD is already in progress at Bhimtal. Further,
CPWD has also been awarded the work order for electrification of NRCCWF experimental
farm complex at Champawat, U.P. In order to meet the information technology
requirements of the Institute, a specially designed facility has been created for housing
ARIS Cell. To support these efforts, necessary hardware/software are being procured
for establishing loca} area network.
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