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INTRODUCTION

Conservation of fish biodiversity is not a simple task in a vast and diverse country like
ours where even there is no public awareness on the matter as yet. Our utterly inadequate
number of scientific and technical manpower for this purpose could register conspicuous
achievements both in the laboratory and in the field absolutely due to their devotion and
sincere effort. The linkage with other relevant organisations remained useful in strengthening
the effort with meaningful outcome. The Bureau would take the lead on the matter when

approved manpower comes in position and the departmental infrastructure building is
completed in near future.

[ take this opportunity of offering compliments to the Scientific and Technical
personnel for their achievements which are included in the report, Library personnel for their
technical assistance and all other categories of officers and staff for their useful support in the
Bureau's effort.

“P. DAS
DIRECTOR
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3. INTRODUCTION

3.1 Brief History

In view of the national programme for
improvement and expansion of both inland
and marine fisheries of the country, it has
been recognised that enhancement of fish
production alone is not enough and conser-
vation of the diversity of the natural fish
population is a necessary prerequisite.
Appreciating this, the Government of India
approved establishment of the Bureau at the
end of Sixth Five Year Plan.

The National Bureau of Fish Genetic
Resources was thus sanctioned in Decem-
ber 1983 under the Indian Council of Agri-
cultural Research.

The infrastructure consisting of build-
ing and the farm complexes are under con-
struction in a 52 acre plot on the Ring Road,
Telibagh, Lucknow.

3.2 Mandate

* Collectioin, classification and evalu-
ation of information on fish genetic
resources of the country;

Catatoguing of genotypes;

* Maintenance and preservation of fish
genetic material in co-ordination with
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other agencies and conservation of
endangered fish species; and

Monitoring the introduction of exotic
fish species in Indian waters.

3.3 Organisation

The organisation set up of the Bureau
was structured for meeting the objectives.
Four centres have been approved in order
to take up work on different resources. These
are : (1) Freshwater Fish Genetic Resource
Centre, located at the headquarters of the
Bureau (ii) Brackishwater Fish Genetic
Resource Centre to be located at the head-

quarters of the Central Institute of

Brackishwater Aquacultute (iii) Marine Fish
Genetic Resource Centre is being set up at
the Central Marine Fisheries Research
Institute at Cochin (iv) Coldwater Fish
Genetic Resource Centre willl be located at
the headquarters of the National Research
Centre for Coldwater Fishereies.

The following subject matter sections
have been set up at the headquarters of the
Bureau at Lucknow :

i)  Cytogenetics
i)

Biochemical Genetics




1) Biology

iv) Conservation and Management.

The Section of S1.No. (i) and (ii) would be under the Genetic Characterization Division
while the other Sections would be under the Conservation Biology Division.

3.4 Staff Position

The overall staff position as on 31st March 1995 is given below :

Sl Category of Post Post -Staff in Posts

No. Posts sanctioned created position vacant

(No.) (No.) (out of

created posts)

. Research 01 01 01 -
Management

(Director)

2. Scientific 40 40 15 23

3. Technical 35 18 18 -

4. Administrative 15 09 08 01

5. Auxiliary 02 02 02 -

6.  Supporting 29 13 13 -

Total : 122 83 57 26

3.5 Finance

Allocation of fund and expenditure incurred during the year 1995-96.

Budget-Allocation Expenditure

(Rs. in Lakhs) (Rs. in Lakhs)
Plan 401.50 401.48
Non-plan 38.50 38.50
Total 440.00 439.98
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4., RESEARCH ACHIEVEMENTS

4.1 FB-9 : To Develop Data Bank
of Fish Genetic Resources of India

D. Kapoor, P.C. Mahanta, A.K.
Pandey, S.P.Singh, O.P. Pandey,
A.K.Singh, R.Dayal, S.M. Srivastava,
R.S. Patiyal, K.D. Joshi, Ajay Kr.
Singh and S.K.Paul

(1) Compilation of Information on Fish
Germplasm Resources of India

A) Checklist : In order to have
complete information about fish germplasm
resources of India, a draft checklist contain-
ing information about systematics, habitat
and distribution of 2,200 finfishes of India
inhabiting different ecosystems like cold-
water, warmwater, brackishwater and ma-
rine water has been revised and synonyms
checked. It is being further updated in the
light of discussions held with the experts in
the field of Systematics. As suggested by
Dr.A.G.K.Menon, the list may be published
as “Fish Biodiversity of India”. This would
serve as a ready rockoner for the scientists,
researchers and students engaged in Fish-
ery research.

B) Catalogue : The detailed Cata-
logue on Fish Germplasm Resources of
India has been updated further by
adding more information about taxonomy,
morphology, morphometric characters,

distribution, habitats, bionomics, life-history,
food and feeding, fishery, aquaculture,
cytogenetics, biochemical genetics and con-
servation status of about 150 finfishes.
Further, the information was transferred to
the computer (data base) for easy retrieval.
Photographs of 50 fishes of river Ganga
were also procured for their inclusion in the
upcoming Catalogue.

(2) Threatened Status of Indian Fishes

In order to assess the present status
of finfishes in certain water stretches,
surveys were conducted at Allahabad land-
ing centre (Ganga river), Farakka Barrage
and rivers of Kumaun Himalayas. On the
basis of verifications in some sites and views
of the researchers, fishery officials, anglers
and fishermen in Kali, East Ramganga,

- Saryu and Kosi rivers reveal that the endem-

ic species (Botia almorhae), upland food
and sport fishes (Tor tor, Tor putitora,
Schizothorax richardsonii, Barilius bendeli-
sis, Labeo dero, Labeo dyocheillus) and the
typical hill-stream fishes (Glyptosturnum
pectinopterum, Pseudoechenesis sulcatus)
are under severe depletion.

The data collected at Allahabad
landing centre and Farakka barrage on
(Tenualosa ilisha) have been analysed and

~ report will follow shortly.
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(3) Studies on exotic fish species for their
controlled introduction to the Indian
waters

For the effective reproductive
management in exotic fish, effects of
photoperiod and temperature (P/T) have
been investigated. It has been observed to
have bearing in gonadal development and
differentiations. Our observations on envi-
ronmental impacts on sex differentiation and
reproductive physiology in tilapia and
common carp provide basis for responses
of their stimuli in species perpetuation and
reproductive management. Observations
of some of our experiments are highlighted
as below :

(i) Observations on monosex production
(male population) by feeding 17a-
methyltestosterone

Breeding of Oreochromis mossam-
bicus under controlled laboratory conditions
were standardized for conducting the
expriments on sex reversal. Response of
male sex hormone 170— methyl testosterone
was tested in different doses which ranged
from 5-40 mg/kg feed. The observations
depicted that male population production
was directly dose-dependant fetching upto
84% male production with the highest dose
40 mg 170—MT per kg of feed for sixty
days. In the absence of 100% sex reversed
population (male) with some physical
abnormalities in the treated group of fishes,

21

it was planned to conduct the monosex male
production experiments under the influence
of environmental factors viz., photoperiod
and temprature and under altered steroid
dose of 35 mg 170— MT/kg feed.

ii) Feeding of 170— methyltestosterone
under the effect of long photoperiods

Our results demonstrate that feeding
of 17a- methyltestosterone - incorporated
diet in the dose of 35 mg/kg feed to 7day
old swim-up hatchlings under long photo-
period (16L : 8D) for sixty days showed
excellent growth and survival besides 100%
male population. Mean wet weight of
Oreochromis mossambicus increased from
the initial wet weight 0.012 + 0.003 g to
1.23+0.25 g,2.38 £0.63g and 5.63g +0.28¢
under normal, 17a methyl testostenone
alone and under 17a-MT long photopriod
(16L: 8D) treatments, respectivly, during
sixty days period. Further, the growth rate
percentage was observed highest in 170
MT treatment under long photopriod (16L :
8D) which was highly significant (P< 0.001).
The survival rate also enhanced from 67%
t0 98-100% in case of individuals fed with
17a.-MT under long photopriod (16L : 8D).
Since androgenizing tilapia hatchlings
under controlled photoperiod fetched
absolute monosex population (male tilapia),
it was thought to investigate the environmen-
tal (photoperiod and temperature) effects
alone on gonadal development and differ-
entiation.



iii) Effect of photoperiod and tempera-

ture on gonadal manipulation in tilapia

During the course of experiment,
temperature and photoperiod were observed
as potential proximate factors in gonadal
development and differentiation. Experi-
mental observations have confirmed that low
temperature and scotophase inhibited
gonadal development and differentation in
tilapia. The feeding and territorial behaviour
of these fishes under low temperature and
scotophase were reduced as compared to
the normals. Analysis of data revealed a
sharp deviation in sex ratio of fishes under
experimental groups under different
photothermal regimes against expected
Mendelian ratio.

Since endogenous hormonal viz., sex
steroids, thyroid hormones and melatonin
output are greatly enfluenced by
environmental cues, it was considered to
be important to observe the effects of
thyroid hormones and melatonin on 170—
methyltestosterone which induced sex-
reversal in tilapia.

iv) Effect of thyroid hormones on 17a-
methyltestosterone induced gonadal
manipulation in tilapia.

The sex reversal experiment by feed-
ing 170~ methyltestosterone (35mg/kg feed)
under long photoperiod (16L:8D) was run
together with synthetic thyroxine(T4) and
tritodothyrorime (T3) in the doses of 0.25
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pg/and 0.50pg/l in aquarium water. The
observation did not delineate any significant
change in sex ratio and growth, except an
early fin differentiation of the hatchlings. In
our experiments, the sex ratio of the only
thyroid hormone treated group indicated no
change in 1:1 expected sex ratio. However,
feeding of 17a-MT under long photoperiod
and the presence of synthetic thyriod
hormones could bring about 100% male
population, suggesting no significat role of
thyroid hormones during sex differentiation.
Further, considering the available literature
that melatonin secretion is readily influenced
by photoperiod and has got direct influences
on reproduction, another experiments was
conducted to clinch the effect of melatonin
on sex differentiation.

v) Effect of melatonin on 17a.- methyl-
testosterone induced gonadal manipula-
tion in tilapia

In this experiment, the worked out
method of production of monosex (all- male)
by feeding 17a- methyltestosterone in
the dose of 35 mg/kg feed under long
photoperiod (16L: 8D) was again repeated
under the influence of synthetic melatonin
in the dose of 0.25ug/l and 0.50pug/1. It was
interesting to observe that 100% masculin-
ization could not be achieved under
influence of melatonin. The results pointed
out possibilities of involvement of this
hormone in gonadal differentiation beside
its role in gonadal development. '



vi) Sex reversal experiments with
common carp (Cyprinus carpio var
coOmmunis)

The hatchlings of common carp,
Cyprinus carpio var communis, were treated
with 1700 methyltestosterone-incorporated
diet with doses ranging from 300-400mg/
kg feed for sixty days under the laboratory
conditions. Since only a few specimens
survived, no conclusive observation could
be made.

Observations made so far are sugges-
tive that combining 17a- methyltestosterone
(inthe dose of 35mg/kg feed) treatment with
long photoperiod (16 L:8D) may give con-
sistent results of 100% masculinization
besides 100% enhanced growth and survival

in Oreochromis mossambicus which may
have promising applications in aquaculture
(Fig 1). Further, clue indicating possible in-
volvement of pineal melatonin hormone in
sex differentiation in tropical fish like tila-
pia opens avenues for further researches on
the role of pineal melatonin in sex-determi-
nation of fishes.

4.2 FB-2 : Conservation of
Mabhseer in Selected Upland Waters

P.C. Mahanta, D. Kapoor,
A.K.Pandey, S.P. Singh, P. Punia,
R. Dayal, S.M.Srivastava, R.S.patiyal,
K.D.Joshi, Ajay K. Singh and
S.K.Paul

With a view to develop an

Fig. 1. Growth studies on sex reversed Oreochromis mossambicus.
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appropriate integrated strategy for in situ
conservation of mahseer in upland waters,
a workable programme is under investiga-
tions in selected rivers and streams of
Kumaun Hills (U.P.). The major components
of the programme under observations are as
follows :

Studies on the upland rivers

A preliminary habitat inventory
survey of Ladhiya river downwards Chalthi
bridge was conducted following the format
of U.S. Fish and Wildlife Service. Soil and
water samples were also collected from the
eroded banks of Ladhiya and Bisouria (a

seasonal stream of first order) confluence
in U.P. hills to ascertain the causative
factors responsible for the mass mortality
of fishes in the river during heavy rains
(Fig 2).

The soil samples were processed for
recording the data on pH, electrical conduc-
tivity, and contents of Ca, Na, K, carbon,
clay, silt and sand. Similarly, water samples
were also analysed for pH, electrical
conductivity and total dissolved solids
(TDS). The rock samples were processed
as per standard methods. Studies of the rock
and soil samples revealed that most of the

Fig. 2. Scientists of NBFGR collecting soil samples and surveying the riparian zone of Ladhiya river.



' minerals were flaky and platy in nature and
have a weak cleavage surface through which
water percolates inside the rock mass caus-
ing the transformation of rock into soil. The
cementing material which holds the sedi-
ment pressure in the boulders is negligible.
Hence, the rocks and soil surface is very
sensitive and prone to erosion.

Present status of mahseer

Data have been collected to estimate

Fig. 3. Tagging of fish for behavioural studies.
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some parameters of fish catch from Ladhiya
and some stretches of Sharda rivers through
enquiry from the adjoining villages and
actual fishing grounds. The data collected
were analysed statistically. The catch per
unit effort (CPUE) for mahseer (Tor putitora
and Tor tor) in Ladhiya and Sharda river
ranged from 0.2-0.9g, respectively, while
CPUE for total catch was recorded from
5-12g.

Restoration by ranching

With the objective to restore
the depleted stocks of mahseer in up-
land waters, a collaborative pro-
gramme has been chalked out with
the National Research Centre on
Coldwater Fisheries and U.P. State
Fisheries Department.

Meanwhile Ladhiya and
Sharda rivers, a stretch of Kosi river
from Khairna to Kosi, Katarmal (in
Nainital and Almora districts) was
surveyed to locate the suitable ranch-
ing sites for mahseer fingerlings. The
following sites were identified in the
above rivers for the proposed ranch-
ing programmes :

(1) Kosi-Katarmal in Kosi river,

(i1) Near Khairna Bridge (Nainital-
Almora Highway) in Kosi river,

(1i1) Downwards to Chalthi Bridge in
Ladhiya river, and



(iv) Near Baramdeo village in Sharda
river.

Marker/tag for mahseer fingerlings

Aiming at recording the behaviour of
released fish into the natural environment,
trials were conducted on the Indian major
carp fingerlings using various biological
markers like alizerin red S, alcian blue,
aniline blue, bismark brown and silver

nitrate, under the laboratory conditions. It
was found that the retaintivity of these
markers was temporary. Hence, a tag was
fabricated at the NBFGR with the indig-
enously available infant feeding tubes and
garment tags and was successfully tried on
the fingerlings of Indian major carps,
Oreochromis mossambicus and Puntius spp.
Fingerlings did not exhibit any symptoms
of distress and performed well even after
four months of tagging under the laboratory
conditions (Fig 3, 4).

Fig. 4. Fish tagged with indegenous tag developed by NBFGR.



Histological studies

In order to record the seasonal
changes in brain (hypothalamus and pitu-
itary) and gonads of the endangered mahseer
(Tor putitora), tissues were extirpated from
the specimens collected from Himachal
Pradesh. The tissues were fixed, washed
thoroughly, dehydrated cleared in xylene
and embedded. Sections were cut and
stained. Further studies 1s in progress.

Mass awareness programmes

Small scale mass awareness
programmes were organized with the
“Mahseer Conservation Committees” in
the Ladhiya and Sharda catchments. As a
result of the continuous such activities in the
area, the destructive fishing incidences like
poisoning and dynamiting have been dras-
tically reduced.

An appealing sticker with a slogan
“Save Mahseer”’has been printed for the
mass awareness programmes. Identity cards have
also been printed for distribution among the
local “Mahseer Conservation Committee”
officials and members to recognize the com-
mittees for effective conservation drive.

4.3-BG/10 : Genetic profile of
prioritised endangered species and
wild strains of commercially
important species.

A.G.Ponniah, A.Gopalakrishnan,
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K.K.Lal, V.Mohindra, P.K.Sahoo,
S.K.Srivastava, Rama Shanker,
B.K.Rao,

In order to determine the natural
genetic variation in the commercially
important and threatened species, the
following species have been screened with
already standardized genetic markers. The
study has helped to enlarge the data base
on genotypes of Indian fishes.

Genetic characterisation
Tenualosa ilisha

In addition to the two earlier investi-
gated isozymes, twelve more enzymes have
been screened in T. ilisha samples from
Farakka. In the screening of LDH, a total of
four loci were present within the muscle.
Muscle and liver shared two loci. Unlike
rohu, one more loci of PGM was present
while in GPI only one locus activity could
be detected. The two loci of F1-6PDH were:

~ better resolved by TCED/D buffer. In ma-

jor carps only one XDH locus could be
scored, whereas in hilsa, two loci were
present. An additional locus of SOD is
present in the gill tissue. For esterase more
bands were resolved in the liver tissue.

Tor putitora

Samples of endangered Tor putitora
were collected from Beas river of Himachal
Pradesh. Analysis of eye lens proteins by



isoelectric focussing revealed 40 distinct pattern of GPI and AAT were confirmed to
bands (Fig 5). In a sample of 53, variable be rohu and mrigal hybrids.

band pattern was observed in 17 individuals.
Air-breathing fishes

In the air-breathing fishes,
Clarias batrachus, Heteropneustes
fossilis, Channa punctatas and
Anabas testudineus, the
earlier work of genetic screening has
been further extended. C. batrachus
and H. fossilis have the same pattern
for ME, MDH, G6PD, 6PGD and
SOD. For SOD and 6PGD C.
punctatas and A.testudienus have
similar pattern. For other enzymes like
LDH, XDH,GPI, a GPD, ICD and
EST, the band pattern differed in all the
species. Only PGM exhibited a conser-
vative single locus in all the four spe-
cies by PAGE.

[soelectric focussing (IEF) of
eye lens of Channa punctatus, obtained
from local populations, were carried
out. The IEF profiles revealed polymor-
phism in 37.5% of individuals sampled
(N=48).

Fig. 5. Intra population differences in eye lens
proteins of Tor putitora.

Threatened marine catfishes

tadian niaj or carps There are uncertainties regarding the
classification of Tachysurus spp. Fishes of

Additional genetic markers, LDH and this group are threatened, as such there is |
GPI were observed to show species an urgent need to genetically chazracterise
specificity in Indian major carps. Suspected and place them at right position in the
hybrids collected locally were screened with classification of fishes. T. maculatus and T.
the genetic markers and based on the band subrostratus have been genetically screened
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with the seven isozymes, i.e. AAT, EST,
LDH, MDH, MEP, ODH and SOD.

Clear cut species specific band
patterns were obtained for AAT with two
loci in liver and one locus in muscle. In both
species, esterase could be grouped into four
zones, with each zone having 1 to 3 bands.
Screening with two different substrates
a napthyl acetate and B-napthyl acetate in
combination or alone and staining at two
different pH (pH 7.3 and 8.0), however,
did not reveal any differences. Species-
specificity was observed in Zone II esterase
of both species with band of T maculatus
exhibited faster migration. Typical
tetrameric pattern of LDH was observed in
both species. Interspecies difference in LDH
pattern were not striking with only the
slowest LDH band exhibited slightly slower
migration in 7. maculatus.

In both the screened catfishes,
clearcut species specific differences were
observed in the slower migrating loci of
MDH. In T. maculatus five bands were
observed while in T. subrostratus six bands
were seen. Three loci were observed in MEP
of both species with the slowest loci exhib-
iting clear-cut species specificity. More
number of ODH bands could be resolved
using the trisglycine buffer. Liver extracts
of T. maculatus expressed a total number of
five bands and in T. subrostatus three bands.

Thus, study has indicated that both the
species are genetically distinct species and
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AAT, EST, MDH, MEP, and ODH can be
useful genetic marker to differentiate the
species. ‘

Development of new genetic markers

In order to develop new genetic
markers, studies have been done on mito-
chondrial DNA, isoelectric focussing of
haemoglobin, transferrin, enzymes and
gradient gel electrophoresis.

Mitochondrial DNA

Restriction fragment length polymor-
phism (RFLP) of mitochondrial DNA (mt
DNA) has become a powerful tool in the
study of animal populations. A study was
undertaken to standardize the technique
using the ultracentrifugation method. Sev-
eral variation of the method using different
homogenising buffers, centrifugation
protocols, different concentrations of SDS
to lyse mitochondria failed to remove the
inconsistency in the appearance of the
second band containing mitochondrial
DNA. Most of the times only a single band
containing nuclear DNA was observed.

In the alkali lysis method, out of the
various variables tested, the combination of*
0.2m sucrose in TE as homogenising buffer,
sucrose cushion for purifying mitochondria,
lysis of mitochondria for 5 min on ice, then
extraction with phenol and twice with
chloroform- IAA and then precipitation with
ethanol proved to be best. This method



standardized was found to avoid nuclear
contamination and provided a sufficiently
pure mitochondrial DNA for restriction
banding pattern with EtBr staining.

Restriction of mitochondrial DNA of
common carp with HindIII revealed four
major fragments of size 7.8,5.7,3.5 and 2.9
kb. With EcoR I four major fragments of
approximately 4.8, 4.1, 2.0, 1.0 kb were
obtained. With EcoR I the small fragments
might not have been detected with EtBr
staining.

Isoelectric focussing of Haemoglobin

Normal PAGE electrophoresis of
haemoglobin reveals only one band. All the
three major carps

species specific pattern were observed in all
the species with the three major carps
exhibiting different pattern. The studies
indicate that haemoglobin IEF will serve as
a good genetic marker for scoring intrapo-
pulation differences also.

Other studies

[soelectric focussing of some
enzymes of hilsa were carried out to
determine if additional loci could be scored.
Only GPI enzyme was resolved into more
number of bands. Enzymes like SORDH
and GPI which were not resolved in hilsa
using normal PAGE were subjected to

were found to
share one common
band. Preliminary
investigations re-
vealed that by us-
ing IEF, more clear
bands could be re-
solved. Therefore,
haemoglobin IEF
of nine species
viz., tilapia, com-
mon carp, puntius,
channa, shingi,
magur, anabas,
rohu and mrigal

were screened (Fig
6). Each of the
species exhibited
many bands and
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Fig. 6. Species specific ultrathin isoelectric focussing pattern of Haemoglobin

proteins. (L-R)

1. 0. mossambicus, 2. L. rohita, 3. C. mrigala, 4. P. sophore, 5. C. carpio,
6. C. striatus, 7. H. fossilis, 8. C. batrachus, 9. A testudineus.



gradient gel electrophoresis. But no further
improvement in resolution could be
achieved. In airbreathing fishes, PGM
resolved into additional bands with IEF.

Non/Minimum invasive sampling

Utility of the tissues which are
non-conventional but can be sampled with-
out or with minimum harm to specimen for
biochemical genetic analyses have been
screened. Mucus and tissues like barbels,
fins, gills, serum, oocytes have been
screened in place of conventional tissues like
liver and muscle in Clarias batrachus.
Scorable levels of enzymatic activity have
been recorded by PAGE electrophoresis.
The enzymes included AAT, esterase,
6PGD, G6PDH, GPI, SORDH, LDH, XDH,
GPDH, SOD and ACP. Similar work has
been done in Heteropneustes fossilis.

Such attempts indicate that sampling
of mucus and other tissues which does not
involve any harm to fish can contribute
towards determining genetic make up of
valuable broodstock of fish without inflict-
ing gross injuries to the fish.

Biopsy of the white muscle was
successfully attempted using human liver
biopsy needle by which approximately
6-8mg of muscle tissue can be extracted.
This is sufficient to get minimum of 0.03ml
of extract for conservative estimate by
- assay of 8 enzymes.
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4.4 CM 8 : Development of Sperm
Banking Technique for Selected
Endangered and Wild Strains.of
Commercial Fishes

Kuldeep K. Lal, A.G. Ponniah,r
A. Gopalakrishnan, PX. Sahoo, S K.
Srivastava and Rajesh Dayal

Cryopreservation of sperms of Tenualosa
ilisha ‘

The work on cryopreservation of hilsa
spermatozoa was further extended to
optimize the various parameters by study-
ing the characteristics of milt and sperm
behavior in response to individual as well
as synergesic effects of certain cations,
anions and pH range. Preliminary investi-
gations revealed that phenomenon
associated with hilsa spermatozoa
crypreservation was quite different from that
of other fish species.

(1) Milt characteristics :

Milt was collected from live hilsa
specimens and analysed for various milt
characterstics.

A) Milt volume : Hilsa gives rela-
tively low milt volume. Maximum output
recorded was 1013 ul (fish wt. 350 gms).
Body size does not appear to have distinct
correlation with milt volume.

Milt volume may depend on time of
the day, more amount and better flow have



been observed in afternoon hours. However,
while sampling natural populations, many
specimens gave low milt volume which
could be the recently spent ones.

B) Packed cell volume : PCV value,
an indicative of sperm density, ranges from
70-92% in forenoon, which decreases dras-
tically to 48 to 62% in the afternoon The
reason for low PCV may be attributed to
thinning of milt at the spawning hours. Hilsa
appears to breed in late noon hours. This
inference gets further support from the
observation that the earliest of the running

ripe/spent female was observed at 15.15

hours during the period of entire sampling.

C) pH : pH of the milt ranged between
8.4 and 8.6.

D) Duration of sperm motility :
Maximum observed time from collection
was 40-50 sec but mostly it ranged between
30 to 40 sec.

II. Effects of cations, anions etc

The study was carried out keeping in
view the earlier observation of very high
potassium chloride (1500mg/100ml)
required to keep the sperms inactive which
is desired for cryopreservation. This amount
was found to be relatively higher than that
used for other fishes. This higher osmolal-
ity due to high salt composition may have
harmful effects on the sperm during
freezing.
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A) Individual effects

l.

Potassium (potassium chloride) : This
confirms the previous finding that
sperms were inactive between 1400
to 1750mg/100ml of milt and could
be activated, however, beyond
1600mg/100ml the duration of motil-
ity of sperm declines.

Sodium (sodium chloride) : It does
not appear to have any inhibitory
affect. However, beyond 1000 mg/
100 ml, the sperms could not be
activated.

Calcium chloride : Activates the
sperms in the range tested, from 0 to
100 mg/100 ml.

Magnesium chloride and magnesium
sulphate : They have similar effect as
calcium chloride on the spermatozoa.

Sodium bicarbonate : It appears to
have strong influence. Sperms were
active upto 100mg/100ml and from
100 to 400mg/100ml, inactive but
activable. However, above 400mg/
100ml sperms couldnot be activated.
The role of sodium bicarbonate could
be explained in maintaining higher
pH.

pH : Sperms were inactive and
exhibited vigorous activity when pH
of the medium was increased to 8.0
to 8.9. This is in contrary to earlier



report on rainbow trout that pH less
than 7.8 was required to keep sperms
inactive. Similar effect was observed
if pH was maintained by tris or
NaHCO,. NaHCO, 200mg/100ml
(pH 8.9) was used as diluent. When
sperms were directly collected in the
solution, centrifuged after 1 hour and
pellet resuspended, the sperms exhib-
ited high motility on activation.

B) Synergesic effects

From the above results, two indepen-
dent factors exhibiting deactivating effect on
sperm viz. KCl 1500mg/100ml and
NaHCO, 100mg/100ml were selected.
Combined effect of these two factors with
other salts was also examined. The com-
binations tested include :

. KClwith varying NaCl concentration:
KCI with NaCl above 500mg/100ml
showed decline in motility.

2. KCl with CaCl,, MgSO , and MgCl,
did not exhibit any change in resuls.

3. KCI, NaCl with NaHCO, : In this
combination, NaHCO3 at 200mg/100
ml could effectively allow reduction
in the required amount of KCI to one
third viz., 500mg/100ml along with
250mg/100ml NaCl and 20mg/100ml
CaCl,

(3) Additives

Effect of various additives Tris,
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NaHZPO4, BSA, mannitol, Glucose and
hen’s egg yolk (2,10,20%) was tested in
combination with (i) extender having KCl
1500mg,NaCl 250-500mg,CaCl, 20mg,
NaHCO, 20mg/100ml (based on earlier
work) and (i) Extender NaHCO, 200mg/
100ml. ‘

Motility was best observed with
NaHCO,. With egg yolk 10%,0other combi-
nations did not exhibit much difference.

(4) Effect of different Cryoprotectants

Cryoprotectants tested were DMSO,
glyerol, methanol and equal proportions of
the three. Except methanol, other three
cryoprotectants did not exhibit any harmful -
effect on motility between 5-15% concen-
tration range tested. A considerable
reduction in duration and level of mortility
had been observed when methnol was used
as cryoprotectant.

(5) Cryopreservation

Spermatozoa of hilsa were frozen to
test the effect of certain critical conditions
involved in post thaw motility (Fig 7).

- Methanol as cryoprotectant gives
coagulation even at 5% level.

- Extender with egg yolk has been
found superior than the extender
without egg yolk as observed in our
earlier observations.

= Equilibration time tested (0-45 min),



Fig. 7. Milt of endangered Tenualosa ilisha being col-
lected for cryopreservation experiments at Farraka.

motility declines after 25 min with
DMSO but no effect in glycerol
combination could be observed.

Promising factors selected have to be
tested with various combinations of
freezing and thawing rates through
precise control.

(6) Upscaling of cryopreservation
technique

A portable hatchery unit, based on the
design of circular hatchery, was fabricated
with locally available materials and tested.
The hatchery was provided circular motion
to eggs through controlled flow of water and
continuous exchange. The hatching units
were fabricated in two sizes (1) large to hold
around 8000 eggs and (ii)small for 200-300
eggs. The hatchery units can be dismantled
and assembled when needed at the site con-
veniently and can be put in series to increase
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the capacity as per local need.

Advantage of such a system
over static system had been con-
firmed especially in the experi-
ments during end season, when
survival in the static system ob-
tained was nil against 40-45%
hatching in the circulatory system.

The cryopreservation ex-
periments have fertilizability as an
essential component. The experiments have
been normally conducted in static system
but circulatory water exchange improved
the hatchability in major carps.

4.5 CM/4 : Methodology develop-
ment for cryopreservation of eggs
and embryos of Indian major
carps and endangered species for
ex situ conservation

A.G. Ponniah, A.Gopalakrishnan,
Kuldeep K. Lal, Peyush Punia,
Vindhya Mohindra, P.K. Sahoo,
A. Barat, S.K.Srivastava, Rama
Shanker and B.K.Rao

By the technique of androgenesis, it
is possible to constitute the whole genome
from the male gamete only and thus it is
possible to revive even the extinct species
from its cryopreserved milt. There is an
urgent need to develop and standardize the
technique of androgenesis by which an
extinct species of fish could be retrieved




from cryopreserved milt. Studies have been
undertaken to retrieve the species of
common carp and catla x rohu hybrid from

cryopreserved milt of these species for

standardising the techniques.
Androgenesis (common carp)

Androgenesis experiments were
carried out with female scale carp against
male mirror carp and blond red common
carp. The inactivation of egg genome was
done by two UV- tube lights (15w) placed
ata distance of Scm for 2min. In the earlier
trials the eggs of common carp stuck to the
container used for UV exposure, there was
a possibility that all the eggs might not
have received adequate UV rays. There-
fore, initially four artificial diluents used for
sperm cryopreservation were tested to
prevent drying of eggs and that eggs would
get a even exposure to UV. Since
satisfactory hatchlings could not be obtained
incontrols, tris glycine (pH.8.1.) was tested
as an egg physiological media at 1:1 ratio
which was found effective. In the diploid
controls three times more hatchlings could
be obtained when diluent was used
compared to controls without diluent. While
the number of hatchling in all diploid
controls was 47%, in haploid control it was
only 1.7% indicating that UV irradiation had
effectively destroyed the egg genome. In
halploid control, the larvae that hatched out
exhibited typical haploid larval body shape.
Experiments were carried out to determine
the optimum time of heat shock after fertili-
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zation (TAF) for inducing diploidy. The
eggs were heat shocked at 41°C for 90 sec.
The rearing water temperature was 20°C at
which the published time *t’ for common
carp is 29.4 min. (‘" is the arbitrary unit
for embryonic age equivalent to the aver-
age time taken, for one mitotic division).
The °t " values tested were 1.3,1.4,1.5,1.6
and 1.7 corresponding TAF of 38.2, 41.6,
44.1 and 47.6 min. Though putative androge-
netic individuals were obtained at all the
tested TAF, the maximum number was
observed at ‘t" 1.4 and 1.5 and minimum at
I.3. For the first time, cryopreserved milt
was used successfully in one of the trials
with production of putative androgenetic
individuals. The hatching percentage was
similar to that of other trials and there was
no change in trend regarding TAF with
cryopreserved milt.

Androgenesis (catla x rohu hybrid )

Similar to common carp, for Indian
major carps also physiological media are
required for UV inactivation. Four ovarian
fluids OV LLOV I1,0V III and OV IV, com-
posed of NaCl-KCl-tris glycine with and
without BSA and tyrosine were tested with
Labeo rohita eggs. The eggs were held in
the ovarian fluids for 3min. and ovarian fluid
was decanted thereafter. The eggs were
fertilized with the normal milt. Maximum
twitching larvae count was obtained with
OVII in both the trials. In the second trial
OVIII and OVIV were added, however,
survival was poor. Since in the earlier



androgenetic experiments, there were no
genetic markers, the androgenetic nature of
hatchlings could not be confirmed. In
the present experiment, rohu eggs were
crossed with catla milt so that if the
hatchling produced were truly andro-
genetic all of them would be catla and can be
easily screened. The timings followed were
60 sec,90 sec and 120 sec. To cut down the
UV intensity , the distance of the eggs from
UV source was increased from Scm to10cm
with one tube against 2 tubes used earlier.

However, viable hatchlings could not
be obtained. Comparing the results with
common carp experiments, it appears that
Indian major carps are more sensitive to
irradiation and trial with even lower inten-
sity may be required. Moreover, quality of
eggs which decreases towards end of the
season may also have interacted with the
sensitivity of eggs to UV irradiation, as in-
dicated by the less number of hatchlings
observed in the control.

Tetraploidy in catla

As a part of work on androgenesis,
experiment was conducted to work out the
effective time after fertilization for heat
shock. Onset of furrow for first division was
observed between 12th to 19th min. after
fertilization for Catla catla. TAF for heat
shock was selected 7.30, 10.30, 14.30,
16.30, 18.30, 19.30 and 22.30 min.
Maximum number of survival was observed
when heat shock was subjected at 16.30min
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after fertilization. The heat shock was given
for 90 sec at 41°c. The larvae were to be
analysed for tetraploidy, but due to mortal-
ity before they grew to desirable size for
chromosome analysis and the ploidy could
not be ascertained.

Cryopreservation experiments

In continuation with work on marine
crustaceans, Artemia cyst were kept' n
cryomicrofuge tubes and directly immersed
in liquid nitrogen without the addition of any
chemical diluent or cryoprotectant. Samples
were thawed rapidly by dipping in water or
slowly thawed by keeping in vapor phase
for 10 minutes before bringing them to room
temperature. No difference in hatching was
observed between the two thawing methods
and the mean percentage of hatching was
91.9%. The hatching of cryopreserved cysts
did not differ significantly from the control
fresh cysts even after 65 days of storage.

Common carp was bred through
stripping and eggs allowed to develop. At
ambient temperature of 20°C, 48 hours old
embryo used to test the effect of
cryoprotectants. The embryos were checked
for their heart beat under the microscope.
Initial screening exhibits that at sudden
exposure to DMSO above 15%V/V, embryo
did not survive. The protocol as given be-
low was followed with cryoprotectants (1)
DMSO(15%v/v). (2) 2:2:1 mixture DMSO,
glycerol and methanol(20%v/v) The devel-
oping (10 nos) embryos in plastic boxes




were kept in a extender used for milt
cryopreservation in refrigerator so that
temperature is maintained around 5 to 6°C for
approx. 25min. Then normal cryoprotectant
(cooled) 10%v/v was added and left for 1
hour. Again 10%v/v cryoprotectant was
added and left for 3 hour. The larvae were
shifted to lower temperature ( 5 to 6°C). The
two step exposure, embryos could survive
for more time in DMSO. The embryos were
checked after 5 and 20 hours at 5°C. With
DMSO alone, only 2 embryos survived
after 5 hours and no survival after 20 hours
could be observed. With cryoprotectant
mixture, all the embryos survived after 5
hours and 60% survived after 20 hours.
The embryos were taken out after 20
hours and allowed to develop. All the
surviving embryos produced viable
hatchlings.

4.6 CG 11 : Chromosomal Profile
of Endangered Species and Fishes
of Economic Importance with
Special Reference to Genotoxic
Effect of Pollutants.

N.S.Nagpure, A.K.Pandey, Peyuish
Punia and A.Barat.

The investigations were aimed to :

(i) study the karyological details,
(ii) to identify and catalogue chromosomal
variations and (iii) study the genotoxic
effect of different pollutants.

NOR Banding

38 Specimens of Tor putitora and 10
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specimens of Schizothorax richardsonii had
been collected from Himachal Pradesh. The
kidney and gill tissues were processed for
chromosome preparation using routine
colchicine-citrate-air drying technique. The
slides were then stained for NORs follow-
ing silver staining method of Howell and
Black (1980). The diploid number of chro-
mosomes was- found to be 2n =100 in T.
putitora and 2n=98 in S. richardsonii. As
regards the location of NORs is concerned
in 7. putitora, the NORs were found to be
localized on terminal end of two pairs of
chromosomes and in S. richardsonii the
NORs were observed on one pair of large
sized chromosome. however, heteromor-
phism in the size of NOR has been observed
between the chromosomes.

Sister Chromatid Exchange (SCE)

Under this study 9 specimens of

- Channa punctatus procured from local

market have been sacrificed. The specimen
were injected intraperitoneally with
bromodeoxyuridine (BrdU) at different
doses of 50-500ug/gm body wt of fish. The
slides were stained with Hoechst
33258(50ug/ml) and then exposed to mecury-
vapour lamp followed by incubationin2 X
SSC for 2hr at 60°C. The slides were
finally stained with 2% Giemsa. Micronu-
clei test (MNT) have also been conducted
using peripheral blood smear upon screen-
ing of slides, no SCE could be observed,
however, few micronuclei have been
detected in some slides.
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Fig. 8. Replication banding pattern in chromo-
somes of Channa punctatus.

BrdU Replication Banding

Structural bands like G and R do not
work well in fish, therefore, replication
banding could be a very useful tool in fish
chromosome characterisation. For BrdU
replication banding, the modification of in
vivo technique of Delany and Bloom (1984)
was followed. Six BrdU live specimens of
Channa punctatus were injected with Brdu
50-500pg/g body wt of the fish. The slides
were stained following modified FPG
method (Perry and Wolf, 1974). Out of 6
specimens, replication banding could be
found only in one specimen, with one to four
dark bands appeared on most of the chro-
mosomes. The light bands are areas of late
replication which corresponds to G or Q
bands. As regards the dose of BrdU, best
results were obtained by injecting BrdU at
the dose of 500ug/g body wt. of fish. Thus,
these results confirm the existence of repli-
cation banding in C. punctatus. The dipliod

number in these species ascertained
was 2n=32 and the NORs were found to be
localized on the largest pair of
submethocentric chromosome (No. 11)
(Fig 8).

C Banding

To study C banding pattern, four
specimens of Labeo rohita have been sacri-
ficed. The kidney and gill tissues were
processed for chromosome preparation
t#ing routine colchicine citrate-air drying
technique. For C banding, barium hydrox-
ide saline Giemsa technique (Sumner, 1972)
was employed with some modifications.
Better C banding effects have been obtained
in 2.5% and 5% barium hydroxide for 3 min.
duration. The C bands were present as
small-sized bands located in the centromere
region of eight pairs of chromosomes. In
addition to this, intercalary C bands have
been observed in one pair of telocentric
chromosomes (Fig 9).
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Fig. 9. Somatic metaphase chromosomes of
Labeo rohita showing C-banding.



In vitro Colchinization Technique for
Chromosome Preparation

The conventional technique of chro-
mosome preparation has two drawbacks.
Firstly there is usually variation in degree
of condensation of chromosomes and
secondly for larger fish (>20cms.) large
amount of colchicine is needed. To over-
come these limitations modification of PHA
direct technique (Gold er al. 1990) has been
used involving 3 specimens of Cirrhina
mrigala and one specimen of Masta-
cembelus armatus have been sacrificed. The
kidney and gill tissues were dissected out
and placed in different petridishes contain-
ing 7-8ml of Minimum Essential Medium
(Eagle). To each petridish 1-2 drops of
0.05% colchicine was added. After one hour
the tissues were processed following rou-
tine citrate flame drying-Giemsa technique.
About 20-25 metaphase spreads have been
observed in all slides and the quality of
metaphase spreads was much better than
conventional method, thereby increasing its
suitability for studying different banding
patterns. Since this method does not involve
in vivo colchinization, it is very useful un-
der field conditions.

Restriction Endonuclease Banding

Under this study, 2 specimens of C.

punctatus have been sacrificed for chromo- :
some preparation. For studying the band-
ing pattern, three enzymes viz Eco RI, Bam |

HI, Hind III have been used in different con-
centrations and different time durations of
enzyme treatment. The slides were stained
with 2% Giemsa and screened for presence
of banding effects. No distinct banding
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.be encouraging (Fig 10).

pattern could be observed.

Short Term whole Blood Cell Culture

Cell culture greatly improves the
quality of metaphase spreads. Few trials on
short term whole blood cell culture have
been undertaken using Minimum Essential
Medium (Eagle) fortified with 10% foetal
bovine serum. Blood was drawn from
caudal vein of Clarius batrachus with the
help of heparinized syringe. After
innoculation, the culture tubes were placed
in CO2 incubator. After 72 hrs, the culture
was harvested. The results were found to

-

Fig. 10. Dr. N.S. Nagpure, inoculating the blood

cells of L. rohita in the tissue culture laboratory.
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5. COLLABORATION

National

Central Inland Capture Fisheries
Research Institute, Barrackpore, West
Bengal. ‘

Central Marine Fisheries Research
Institute, Cochin, Kerala.

Nationz}l Research Centre on
Coldwater Fisheries, Haldwani.

Department of Fisheries, Govt. of
Uttar Pradesh, Lucknow.

Depértment of Fisheries, Govt. of
Himachal Pradesh, Bilaspur.

Zoological Survey of India, Madras,
Tamil Nadu.

Nature Conservators, Muzaffarnagar,
U.P.

Department of Biotechnology, Min-
istry of Science & Technology, New
Delhi.

Industrial Toxicology Research
Centre, Lucknow.

Central Institute for Medicinal &
Aromatic Plants, Lucknow.

Central Drug Research Institute,
Lucknow.
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6. MANPOWER
DEVELOPMENT

6.1 : Scientific and Technical

The following personnel had under-
taken study tour/undergone training in their
respective fields :

Shri Sanjeev Kumar Srivastava,
Scientist had undergone the training course
on ‘Use of Geographic Information
System and Remote Sensing Techniques in
Management of Land and Water Resources’
held during May 16-27, 1995 at IARI, New
Delhi.

Dr. A.K. Singh, Asstt. Farm
Manager (T-6) had undergone the short term
training course on ‘Recent advances on
fresh water aquaculture’ at CIFA,
Kausalyagang, Via. Bhubaneshwar during
30 May to 8 June, 1995.

Mrs. S.Das, Librarian (Technical :
Officer) had undergone training course
on‘CDS/ISIS’ during 29 May to 8
June, 1995 jointly organised at the
Computer Centre, Lucknow University,
Lucknow.

Shri Sanjeev Kumar Srivastava, Sci-
entist had undergone the trainingf
programme on ‘Nutrient Management in




Aquaculture’ during 9 to 15 July, 1995
organised by the Soil Testing Laboratory,
Institute of Agriculture (Palli Siksha
Bhavan), Vishva Bharati which was spon-
sored by Asian Fisheries Forum, Indian
Branch and co-sponsored by Department of
Science & Technology, Govt. of West
Bengal & NABARD.

Dr. K.D. Joshi, T-5, Sarvashri
R.S. Patiyal, T-5, Ajay Kumar Singh, T-2,
& S.K. Paul, T-2 had successfully

passed the P.G.Diploma Programme in -

Ecolocy and Environment (1993-94
Session) in April 1995 conducted by the
Indian Institute of Ecology & Environment,
New Delhi.

Dr. A. Barat, Technical officer
(Cytogenetic Lab.) is undergoing the P.G.
Diploma Programme in Ecology & Envi-
ronment (1995-96 Session) conducted by the
Indian Institute of Ecology & Environment,
New Delhi.

Dr. A.G. Ponniah, Principal Scientist
& Head, Genetic Characterisation Division
had undergone the Hands-on Training
course on ‘DNA Fingerprinting’ during
January 17 to February 4, 1996 at Centre
for Cellular and Molecular Biology,
Hyderabad.

Mrs. S.Das, Librarian (Technical
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Officer) had undergone the programme on
“Total quality Management in Library and
Information Services’ conducted by the
Indian Institute of Management, Lucknow
during Feb. 14-16, 1996.

Dr. S.K.Srivastava, Sr. Lab.
Technicion (T-4) had undergone the ‘Com-
puter training Course on E-Mail’ during
March 11-15, 1996 which was organised by
the ICAR and conducted at M/S CMC Ltd.,
Delhi.

Shri Sanjeev Kumar Srivastava,
Scientists and Dr. S. K. Srivastava, Sr.
Lab. Technician (T-4) had undergone
the Computer training Course on
‘Microsoft Windows’ during March
18-22, 1996 which was organised by
the ICAR and conducted at M/S CMC Ltd.,
Delhi.

6.2 Honours and Awards

Dr.P.Das, Director was awarded
with the prestigeous Gold Medal of
the Society of Biosciences, Muzaffarnagar
for his contributions in the field of
endangered and commercial fish genetic
resources conservation of the county.
The award was presented at the‘National
Symposium on Recent Advances in Bio-
Sciences’ held during Nov. 3-5, 1995 at



Fig. 11. Dr. P. Das, Director receiving the Gold Medal and Citation from Prof. V.C.
Sharma, Vice Chancellor of M.D. University, Rohtak, Haryana on 5th Nov. 1995.
Dr. V.P. Agarwal, Secretary General of Society of Bio-Sciencies is also seen.

Maharshi Dayanand University, Rohtak, Dr. A.K. Pandey, Scientist (Senior
Scale) was elected Fellow of the Academy

Haryana (Fig 11).

Dr. P. Das, Director was
nominated as a member of the
Editorial Board of the ‘Indian
Journal of Fisheries’ being pub-
lished by the Central Marine Fish-
eries Research Institute, Cochin.

Dr. A.G.Ponniah, Principal
Scientist was elected Fellow of the
Bioved Research Society (FBRS)
of Allahabad.

Fig. 12. Dr. A K. Pandey, receiving the fellow award of the Acad-
emy of Environmental Biology from Dr. C.S.Rangachari,
Special Secretary. Govt. of Andhra Pradesh.
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of Environmental Biology (FAEB),
Muzaffarnagar during its Sixteenth
Annual Session (November 23-25, 1995) at
Andhra Pradesh Agricultural University,
Hyderabad (Fig. 12).

Dr. A.K. Pandey, Scientist (Senior
Scale) received Scientist of the Year Award
of the Bioved Research Society during
the Inaugural Session of the National
Symposium on Prospects and Problems of
Technology Transfer and Rural Reality (Feb-
ruary 17-18, 1996) at Allahabad.

7. TRANSFER OF
TECHNOLOGY

7.1 Advisory Services

Aquaculturists and enterpreneures vis-
ited the Bureau during the year for
getting expert advice on their problems
pertaining to construction of new ponds and
renovation of the existing ponds,water
quality management,weeds and disease
control, eradication of weed fishes, manage-
ment of nursery ponds, stocking ponds and
brood stock ponds etc. They were also
aquainted with the importance and latest
methods of monoculture, polyculture and
integrated fish farming. Use of synthetic
drugs for excellent results in fish breeding
and better survival was imparted to the fish
breeders.They were also advised about the
use of agricultural wastes in aquaculture for
obtaining optimum production.
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7.2 Other Activities

* Talks delivered from AIR, Lucknow
and Programmes telecasted through
Doordarshan, Lucknow.

- Dr.P.Das, Director delivered a talk
on ‘Matsya beej utpadan kaise 7’ on
3 June 1995,

- Dr.P.Das, Director delivered a talk on
‘Matsya palako ko samayaik sujhav’
on 28 September 1995.

- Dr.P.Das, Director interacted in the
~ ‘Chaupal’ Programme of Doordar-
shan on the topic ‘Es maah ke matsya

palan karya’ on 20 April 1995.

- Dr.P.Das, Director interacted in the
‘Chaupal’ Programme of Doordar-
shan on the topic “Vyavasaya ke roop
mein matsya palan” on 8 September
1995.

Lectures Delivered

- ‘Shri. P.C.Mahanta, Sr. Scientist,
delivered a lecture on “Genetics in
Aquaculture” at CIFE, Chinat,

- Lucknow to the progressive farmers,
Bankers, U.P.State Fisheries Deptt.
officials, Insurance Company Person-
nels and students.

- Shri Sanjeev Kr. Srivastava delivered
a lecture at the workshop on 'Pond
Nutrition' at Institute of Agriculture
(Palli Siksha Bhavan), Vishva



Bharati, Santiniketan on 15th July
1995 (Fig. 13).

Training Imparted

- CIFE, Bombay trainees visited the
Bureau on 7 July 1995 and they were
appraised of the research activities
going-on in the various divisions.

- Trainees of G.B.Pant University of
Agriculture & Technology, Pantnagar
(U.P.) visited the Bureau on 29

Fig. 14. Dr. K.K.
Lal, explaining
about the tech-
nique of fish sper-
matozoa cryopre-
servation to the
trainees from G. B.
Pant University.

44

September 1995 and they were
appraised of the various research
activities of the Bureau (Fig 14).

Mass Awareness Programme

Mass awareness programmes on small
scale with photo exhibition were orga-
nised in the catchment areas of Ladhiya
and Sharda rivers in U.P. which was
attended by local people, students,
teachers, members of non-governmen-
tal organisations and fishermen.

Fig. 13. Shri Sanjeev Kumar
Srivastava delivering lecture at
Workshop on Pond Nutrition at
Vishva Bharati.




8. LIBRARY AND
INFORMATION SERVICES

8.1 Library Services

The objective of the library of this
Bureau is to provide a comprehensive
information services to the entire scientific
group. The library supports NBFGR re-
search projects by providing literature-based
information, primary documents and biblio-
graphic data. It has now built up a good
collection of 1368 books, over 4410 volumes
of journals and serials, 1101 publications,
1592 reprints and photocopies and 124 maps
and charts to meet the needs of its users.

80 new books, 127 publications, 36
reprints and 3 maps were acquired during
the year under report. The library subscribes
55 National and International journals and
receives 59 Journals and serials in exchange/
as gratis. The total expenditure incurred by
the library during the year
Rs.6,95,755.00.

was

8.2 Exchange Services

The library maintained exchange
relationship with 61 leading National and
International Research Institutes, R and D
Organisations, Agricultural Universities and
Academic Universities by mailing Annual
Reports, reprints of scientific papers and

departmental publications as a part of

resource sharing and exchanging of infor-
mation.
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The library continued free mailing of
Bureau’s publication to various Research In-
stitutes, Organisation, Universities, State
Fisheries Deptts, FFDAs, Enterpreneurs and
Fish Farmers to keep them abreast about the
provided services to the scientific person-
nel Research Scholors individuals through
inter library loan services and reading room
facilities.

8.3  Information Services
Current awareness tools, biblio-
graphic search service, document supply
and reference services including selected
databases are offered by the library to its
users. The library supplied 700 photocopies
of scientific papers to NBFGR scientists,
technical staff and to externals on request.
A database  of selected bibliography on
Fish Genetics is under preparation using
CDS/ISIS package.

8.4 Technical Reports

Technical reports on the progress
of research activities of the Burcau
were compiled and sent to ICAR.39
review and research papers and abstracts
of the Director and scientists were
communicated to various National and
International journals and Symposia/
Seminars/Conferences for presentation and
publication.

Technical queries regarding the activi-
ties of the Bureau from various quarters of



the country and abroad were attended to by
the Section. Bio-data sheets in respect of
the scientists were compiled and mailed to
12 organisations for inclusion in different
year-books and directories.

8.5 Reprography Servicés

The Section maintained active
reprography services by producing
departmental publications. The Section also
provided cyclostyling, comb binding and
electro-data binding facilities for departmen-
tal publications.

8.6 General Publication
Working paper brought out on :

- 8th Meeting of the Management
Committee, 25 May, 1995.

- Brain Storming Meeting for finalising
Live Fish Genetic Resource Centre,
held on Ist June, 1995.

- Perspective Plan, 1995-2020,
NBFGR, Lucknow. /st Draft.

- Meeting of Research Advisory
Committee, 28-29 August, 1995.

- Meeting of the Staff Research
Council, 31st August & Ist
September 1995.

- Research Project Proposal for 1996-
99 for Department of Biotechnology,
Government of India, Ministry of
Science & Technology, New Delhi.
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Annual Report for 1993-94.
Annual Report for 1994-95.

Deputation Report : Participation at
the First Asian Australasian Fish
Genetics Workshop in Malayasia
during 15-16 November, 1995.

Background information for
Quinquennial Review Team 1989-

1993.

Perspective Plan 1995-2020. (Revised
Copy). . :

First Meeting of the Quinquennial
Review Team at the NBFGR, 17-18
January, 1996.

Guidelines for the QRTS.

9th Meeting of the Management

- Committee, 25 January, 1996.

Deputation Report : participation at
the Workshop on Health & Quaran-
tine Guidelines for Responsible
Movement (Introduction and Trans-
fer of Aquatic Organisms) in
Bangkok, held on 28 January, 1996.

Proceedings of the First Meeting of
the Quinquennial Review Team at the
NBFGR, Lucknow.

First draft of QRT Report (1989-93)
for NBFGR, Lucknow.



9. CONFERENCES,
SYMPOSIA ETC.

9.1 Important Meetings/Events

The following meetings were
organised by the Bureau during April 1995
to March 1996 :

- Meeting of the Management Commit-
tee, held on 25 May, 1995.

- Brain Storming Meeting for finalising
Live Fish Genetic Resource Centre,
held on 1st June, 1995.

Meeting of the Research Advisory
Cqmmittee held on 28-29 August,
1995.

Meeting of the Staff Research
Council held on 31st August & Ist
September, 1995.

First Meeting of the Quinquennial
Review Team held on 17-18 January
1996 (Fig. 15).

Meeting of the Management Commit-
tee held on 24 January, 1996 (Fig. 16).

Fig. 15. A view of NBFGR Management Committee meeting (L-R) : Shri K.D. Pandey, Director of
" Fisheries, U.P,, Dr. K. Radhadrishnan, ADG (Fy.), ICAR, Dr. P. Das, Director NBEGR, Sushree Sushila
" Jakhar, Advocate, Prof. C. S. Singh, Dean Faculty of Fisheries, G. B. Pant Agric. Univ., Pantnagar.



- Second Phase of QRT Meeting was ‘
held on 25-26 March, 1996.

- Construction of Bureau’s infrastruc-
ture at Canal Road, Telebagh, , , ”
Lucknow is in rapid progress.

Fig. 16. Members of the QRT discussing during the meeting. (L-R) : Dr. P. Das, Director, NBFGR;
Prof. T. P. Singh, Chairman of QRT, Centre for Advanced Studies in Zoology, Banaras Hindu University,
Varanasi; Dr. M.Y. Kamal, ADG (Fy.), ICAR & Dr. A.G.K. Menon, Emeritus Scientist, ZSI, Madras.
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9.2 Participation

The Scientists and Technical staff of the Bureau participated in the following
Conference/Symposia/Meetings etc.

Organised by

Seminar/Symp-, Title of the Name of the
osia/Workshop paper & author(s) participant
1)  Seminar on Game  The Environment Endangered fishes and ~ Dr. P.Das

3)

Fish Conservation
for Food and Sport,
6-7 May, 1995.

National Workshop
on Natural Conser-

vation, 5-7 June,
1995.

Planning Workshop
to Develop Strate-
gies for Collabora-
tives Research and
Training in Appli-
cation of Genetics
to Increase Sustai-
nable Aquaculture
Production & Spe-
cial Session on Fish
Biodiversity and
Strategies for Fish
Genetics Research,
24-27 June, 1995.

& Angler’s club,
New Delhi.

Deptt. of Botany,
K.S. Saket P.G.
College, Ayodhya,
LL.P.

ICLARM, Philippi-
nes, held at Hotel
Krishna Oberoi,
Hyderabad.
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their food chain : Criteria
for determination and
rehabilitation.

(Lecture delivered by
P.Das)

Detection of environ-
mental mutagen by sister
chromatid exchange
- O.P.Pandey

N.S. Nagpure &

Ajay Kr. Singh

Dr.O.P.Pandey

Fish biodiversity : gene- Dr.P.Das

tic resources for aqua-

- culture-Regional over-

view for South and West
Asia (Country paper)

- P. Das

Management of ex-situ
and in-situ conservation of
fish Genetic Resources.

- P.Das Dr. A K.Pandey
Dr. A.Barat
Dr. K.D.Joshi
Dr. SK.

Srivastava



4)

6)

4th Workshop on
Conservation and
Rehabilitation of
Mahseer, 4-5 Aug.,
1995.

Workshop on Deve-
lopment of Fisher-
ies Through Insti-
tutional Financing,
14th Sep.,-1995.

National Symposium
on Recent Advances
in Biosciences,

3-5 November,1995.

The Tata Electric
Co. Ltd.,Lonavla,
Maharastra.

NABARD.Lucknow
held at Bankers
Institute of Rural

Conservation of Hima- Dr.P.Das
layan mahseer
- PDas

Ex-situ conservation of  Dr.A.G.Ponniah
endangered mahseer.
- A.G.Ponniah

— Dr.P.Das

Development(BIRD),

Lucknow.

Society of Bio-
sciences held at
M.D. University,
Rohtak.
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Lecture delivered on- Dr.P.Das
Fish biodiversity conser-
vation in India for
sustainable production.
- P.Das

Reproductive contain- Dr.A.K.Singh
ment and the pineal
gland in teleosts.

- A.K.Singh

- A.K.Pandey

Breeding of Indian major Dr.A.K.Pandey
carps with the synthetic
hormone drug ovaprim in
Uttar Pradesh.
- W.S.Lakra et al.

Scope of chromosome
banding in identification
of intraspecific variations.
- O.P.Pandey &
- N.S.Nagpure

Recycling of waste Dr.A.K.Pandey
water fish culture.
-O.P.Pandey et al.



7)

8)

9)

10)

11)

First Asian Aus-
tralasian Fish
Genetics Workshop,
15-16, November,
1995.

National Sympo-
sium on Chemo-
pollutants and
Sustainable Eco-
systems, 23-25
November, 1995.

XX All India Conf-
erence of IASLIC,

26-29December, 1995

Workshop on
Health and Quaran-
tine for Responsible
Movement of
Aquatic Organisms,
28 Jan., 1996.

National Symposium

on Islands Ecosys-
tem and Sustainable
Development, 8-9

- February,1896.

Institute of Ad-
vanced Studies,
University of
Malaya, Kuala-
Lampur,Malaysia.

The Academy of
Environmental
Biology, Muzaft-
arnagar(India),
held at Andhra
Pradesh Agricul-
tural University,
Hyderabad.

Lucknow Univer-
sity, Lucknow.

Network of Aqua-
culture Centres in
Asia-Pacific, Deptt.
Fisheries Com-
pound, Kasetsart
Univ. Campus,
Ladyao, Bangkok.

Andaman Science
Association and
Science & Techno-.
logy, A&N Admini-
tration, Port Blair.
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Response to selection Dr.P.Das
for high directional
growth rate in 2 cichlide
and performance of a
carp hybrid in Indian
composite fish culture.
- P.Das

Culture environments for Dr.A.K.Pandey
in-vitro maintenance of
fish cell lines.
- A K.Singh &
A .K.Pandey

Histopathological altera-  Dr.A.K.Pandey
tions in gill and kidney of

an estuarine mullet, Liza

parsia induced by sub-

lethal exposure to lead.

- A.K.Pandey et al.
— Mrs.Sukla Das
Mr. P.
Chithamparam
Health and quarantine Dr. P. Das

for aquatic organisms
in India.
- P.Das

Conservation.-of fish gene-

tic resources for sustaina-

ble development of fishes.
- PDas



12)

13)

14)

International Sym-
posium on Water/
Air Transitions in
Biology, 14-18
Feb., 1996.

Indo-British Work-
shop on Bioversity,
15-17 February,
1996

National Sympo-
sium on Prospects
and Problems of
Technology: Trans-
fer and Rural Reality,
17-18 February,1996.

Department of Zoo- Fish genetic and biodiver-
sity conservation for

logy, Banaras .

Hindu University,

Varanasi, U.P.

Tropical Botanic
Garden and
Research Institute,
Thiruvanthapuram,
Kerala.

Bioved Research
Society,
Allahabad, U.P.
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sustainable production.
- PDas

Fish genetic resources
in India and their eco-
nomic potential.

- P.Das

Gene bank technology Dr.A.G.Ponniah
for increased aqua-
culture production.

- A.G.Ponniah

Control and manage-
ment of mollusc
infestation in fish
- A.K.Singh,
P.C.Mahanta &
S.M.Srivastava

Dr. A.K.Singh

Endocrine regulation of Dr. A.K.Pandey
calcium in fishes : An '
overview

- A K .Pandey

Variation in karyomorpho- Dr. O.P.Pandey
logy of some native fishes.
- O.PPandey et al.

Genetics of disease -do-
resistance in fishes.

- O.P.Pandey et al.

Monosex (male) produc- Dr.A.K.Pandey



15)

16)

Symposium-cum-
Workshop on Aqua-
culture and Allied
Technologies : A
New Horizon in
Rural Prosperity,
28-29 Feb.1996

Workshop of the
Indo-Norwegian
Project of Select-
ive Breeding of
Rohu, 21-22
March, 1996.

Fish Farmers Deve-
lopment Agency,
Deoria, U.P.

Central Institute
of Freshwater
Aquaculture,
Bhubaneshwar,
Orissa.
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tion technique of tilapia.
- A.K.Singh &
A.K.Pandey

Demonstration on conser- Dr.A.K.Singh
ving aqua-environment
through pond-culture.

- AK.Singh et al

Utilization of animal Dr.O.P.Pandey
excreta for uplifting rural
economy

- O.P.Pandey et al.

Prospects and problems  Dr.K.D.Joshi
of aquaculture technology
for fishery development in
Kumaun hills.
- K.D.Joshi

Altitudinal distribution of Dr.K.D.Joshi
fishes in Kali river, U.P.
- K.D.Joshi

— Dr.O.P.Pandey
Dr.A K.Pandey

Present status of fresh Dr.P.Das
water fish genetic reso-
urces of India.

- P.Das



10. VISITORS

The following distinguished personalities visited the Bureau during 1995-96 (Figs.17-27).

Agrawal, V.P.(Dr.) -

Alagarswami, K.(Dr.)
Agarwal, Anil(Dr.)
Bhadula, S.K.(Dr.)

Chatterjee, K. (Prof.)

Chennubhotla,V.S.K.(Dr.)

Dalela, R.C.(Dr.)

Dehadrai, P.V. (Dr.)

Furtado, Jose I Dos
R.(Prof.)

Jakhar, Sushree Sushila
Kamal, M.Y. (Dr.)

Khuda-Bukhsh, A.R.
(Prof.)

Menon, A.G.K.(Dr.)
Pandey, K.D.(Shri)

Paroda, R.S.(Dr.)

Retd. Principal, D.A.V. College & Secretary General,
Society of Bio-sciences, Muzaffarnagar, U.P.

Director, CIBA, Madras.
Sr.Scientist (FY), ICAR, New Delhi.
Dy.Director-General, UPCAR,Lucknow.

Professor, Dept. of Zoology, NEHU, Shillong,
Meghalaya.

Principal Scientist & OIC of CMFRI Res. Centre,
Visakhapatnam.

Head, Dept. of Zoology, DAV (PG) College,
Muzaffarnagar, U.P.

Dy. Director General (FY), ICAR, New Delhi.

World Bank, NW Washington, USA.

Member, Management Committee, Sikar, Rajasthan.
Asstt. Director General (FY), ICAR, New Delhi.

Professor, Dept. of Zoology, Univ. of Kalyani, Kalyani,
W.B.

Emeretus Scientist, ZSI, Madras.
Director of Fisheries, U.P., Lucknow.

Director-General, ICAR, New Delhi. (Visited the site
for permanent infrastructure).
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Radhakrishnan, K. (Dr.)
Raina, H.S. (Dr.)

Rishi, K.K.(Prof.)
Singh, C.S.(Prof.)

Singh, H.R.(Prof.)
Singh, R.P.(Shri)

Singh, T.P.(Prof.)

Singh, V.D. (Dr.)

Sinha, M. (Dr.)
Subramaniam, T. (Prof.)
Thakur, N.K. (Dr.)
Tripathi, Y.R. (Dr.)
Tripathi, S.C. (Dr.)
Verma, R.B. (Dr.)

Verma, S.R. (Prof.)

Warsi, A.S. (Dr.)

Asstt. Director-General (Marine Fisheries), ICAR, New
Delhi.

Project Director, NRC on Coldwater Fisheries,
Haldawani, U.P.

Professor, Dept. of Zoology, Kurukshetra University,
Kurukshetra, Haryana.

Dean, Faculty of Fisheries, G.B. Pant University of
Agriculture and Technology, U.P.

Head, Dept. of Zoology, Univ. of Allahabad, Allahabad.
Member, Management Committee, Sheikhapura, Bihar.

Professor, Fish Endocrinology Lab.,Centre for Advanced
Studies in Zoology, BHU, Varanasi.

World Bank Consultant, New Delhi.

Director, CICFRI, Barrackpore.

Professor, Dept. of Zoology, Univ. of Madras, Madras.
Director, CIFE, Bombay.

Retd. Director of Fisheries, U.P., Lucknow.

Project Officer, UPCAR, Lucknow.

MD, UP Fisheries Development Corp., Lucknow.

Professor, Dept. of Zoology, D.A.V. (P.G.) College,
Muzaffarnagar, U.P. ’

Director of Research, C.S.A. Agricultural Univ., Kanpur,
LB
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Fig. 17. Director General, ICAR, Dr. R.S. Paroda meeting scientists and staff of the NBFGR during
his first visit at NBFGR site on 14.10.1995.

Fig. 18. Dr. R.S. Paroda, Director General, ICAR, New Delhi, loqking at the fnodel of the NBFGR
complex. Dr. P. Das, Director, NBFGR, explaining the infrastructure model of the NBFGR.
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Fig. 19. Dr. R.S. Paroda, DG, ICAR, at the NBFGR complex on 22.02.1996. (R-L) : Dr. R.S. Paroda,
Dr. P. Das. Shri Peyush Punia, Dr. A.G. Ponniah, Shri Sanjeev Kumar Srivastava ~ ~

Fig. 20. Dr. R.S. Paroda, DG, ICAR, visiting upcoming NBFGR
complex at Telibagh, Lucknow.
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Fig. 21. Prof. Jose I Dos R Furtado, FAO Environmental Consultant,
observing the motility of the cryopreserved sperms.

Fig. 22. Shri P.C. Mahanta explaining to the members of the RAC about NBFGR's efforts on the
conservation of the endangered mahseer.
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Fig. 23. Dr. P.V. Dehadrai, DDG (Fy.), ICAR, New Delhi is being briefed by Dr. A.G. Ponniah on
NBFGR's work on genetic characterisation in Fish Biochemical Genetics laboratory.

Fig. 24. Dr. P.V. Dehadrai, examining the gel showing genetic variation.
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Fig. 25. Examining work on conservation biology of endangerdd fish. (L-R) : Dr. A.K. Pandey,
Dr. Gopal Ji Srivastava, Dr. R.C. Dalela and Dr. P. Das.

Fig. 26. Dr. P. Das, Director, NBFGR, explaining the increased growth in sex inverted male population
in tilapia, Oreochromis mossambicus, to the Dr. Y.R. Tripathi, Ex-Director, U.P. Fisheries and Dr. V.P.
Agarwal, Retd. Principal, DAV College, Muzaffarnagar.
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Fig. 27. QRT members visit to NBFGR Library. (L-R) : Dr. P. Das, Mrs. S. Das, Dr. T.P. Singh
Dr. K.K. Rishi and Dr. A.G.K. Menon.

’

11. SCIENTIFIC PUBLICATIONS 1995-96

Agarwal, S.K., Sushil Kumar & A .K.Pandey, 1996.

Fish toxicants from selected traditional plants for their application in aquaculture.
(Abstract). In National Symposium on Prospects & Problems of Technology Transfer and
Rural Reality, 17 - 18th February, 1996. Abstract, organised by Bioved Research Society,
Allahabad, pp 103-104.

Das, P, 1995,

Ex-situ management of fish germplasm resources. In Complex Carbohydrates and
Advances in Biosciences, ed. by V.P.Agrawal & Ors, pub. by Society of Biosciences,
Muzaffarnagar, India, pp. 511 - 520.
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Das. P, 1995,

Response to selection for high directional growth rate in'2 Cichlidae and performance
of a carp hybrid in Indian composite fish culture. In First Asian - Australian Fish Genetics
Workshop, 15-16 November 1995. Programme & Abstracts, org. by Institute of Advanced
Studies, University of Malaya, Kuala Lumpur, Malaysia.

Das, P. & A.Barat, 1995.

Application of genetics in fisheries can help blue revolution in India. In Perspectives in
Cytology and Genetics, eds. by G.K.Manna & S.C.Roy, Vol 8 (1995) : 25-33.

Das, P. avam KD Joshi, 1995.

Bharatiya looptapraya matsya prajatiya. (InHindi). In Jalkrishi, ed. by S.A.H. Abidi &
Ors. New Delhi, Mahasagar Vikas Vibhag, 1995, pp. 211-224..

Das, P, 1996.

Biotechnology in aquaculture and germplasm conservation in India. In Ethnobiology in
Human Welfare : Proceedings of IV International Congress of Ethnobiology held at Lucknow,
India, during 17-21 November, 1996 : 274-279.

Das, P., 1996.

Conservation of Himalayan mahseer. Fishing Chimes, 15(10): 13-15.

John, George, A.G.Ponniah, W.S.Lakra, A.Gopalakrishnan & A. Barat, 1993.

Preliminary attempts to cryopreserve embryos of Cyprinus carpio (L) and Labeo rohita
(Ham). J Inland Fish. Soc. India, 25(1) : 55-57.

Joshi, K.D., 1996.

Prospects and prcblems of aquaculture technology for fishery development in Kumaun
hills. (Abstract). In National Symposium on Prospects and Problems of Technology Transfer
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and Rural Reality, 17-18 February, 1996. Abstract, Org. by Bioved Research Society,
Allahabad, pp.94-95.

Joshi, K.D., P.C.Mahanta, S.M.Srivastava & R.S.Patiyal, 1996.

Altitudinal distribution of fishes in Kali river, U.P. (Abstract). In National Symposium
on Prospects and Problems of Technology Transfer and Rural Reality, 17 -18 Feb., 1996.
Abstract, Org. by Bioved Research Society, Allahabad, p. 94.

Lakra, W.S., A.Mishra, R.Dayal & A.K.Pandey 1995.

Breeding of Indian major carps with the synthetic hormone drug ovaprim in Uttar
Pradesh. (Abstract). In Abstract Book : National Symposium on Recent Advances in

Biosciences, November, 3-5 , 1995, Org. by Dept. of Biosciences, M.D. Univ., Rohtak
(Haryana), p. 50.

Mabhanta, P.C., A.K.Singh & S.M. Srivastava, 1996.

Control and management of mollusc infestation in fish pond. (Abstract). In National
Symposium on Prospects and Problems of Technology Transfer and Rural Reality, 17-18
February, 1996. Abstract, Org. by Bioved Research Society, Allahabad, p. 80.

Pandey, A K., 1996.

Endocrine regulation of calcium in fishes : an overview. [n National Symposium on
Prospects and Problems of Technology Transfer and Rural Reality, 17-18 February, 1996.
Invited Lectures, org. by the Bioved Research Society, Allahabad, p. 79.

Pandey, A.K. & V.E.Sabarathnam, 1996.

Transfer of fisheries technologies in adopted and non-adopted villages of Puri District,
- Orissa. In National Symposium on Prospects and Problems of Technology Transfer and

- Rural Reality, 17-18 February, 1996. Invited lectures, Org. by the Bioved Research Society,
- Allahabad, pp. 13-14.

Pandey, A.K., K.C.George & M.Peer Mohamed, 1995.

Histopathological alterations in gill and kidney of an estuarine mullet, Liza parsia
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induced by sublethal exposure to lead. (Abstract). In 16th Annual Session of the Academy of
Environmental Biology, Abstracts Compendium (Abstracts Proceedings), Org. by the Acad-
emy of Environmental Biology, Muzaffarnagar, India at A.P. Agricultural University,
Rajendranagar, Hyderabad, p. 124.
Pandey, A.K., M.Peer Mohamed, K.C.George and Shyam Lal, 1993.

Histopathological changes in gill, kidney and liver of an estuarine mullet, Liza parsia
induced by sublethal exposure to DDT. J. Indian Fish. Assoc., 23: 41-49 (appeared in 1996).
Pandey, O.P., A.Barat, N.S.Nagpure & P.K.Sahoo, 1996.

Variation in karyomorphology of some native fishes (Abstract). In National Sympo-
sium on Prospects and Problems of Technology Transfer and Rural Reality, 17-18 February,
1996. Abstract, Org. by Bioved Research Society, Allahabad, p. 96.

Pandey, O.P., A.K. Singh, N.S.Nagpure, S.K.Paul & A K. Pandey, 1995.

Recycling of waste water for fish culture. (Abstract). In Abstract Book : National
Symposium on Recent Advances in Biosciences, November 3-5, 1995, Org. by Dept. of
Biosciences, M.D. Univ., Rohtak (Haryana)., p. 17.

Pandey, O.P. & N.S.Nagpure, 1995.

Scope of chromosome banding in identification of intra- specific variations. (Abstract).
In Abstract Book: National Symp. on Recent Advances in Biosciences, November 3-5, 1995,
Org. by Dept. of Biosciences, M.D.Univ., Rohtak (Haryana), p. 33.
Pandey, O.P., N.S.Nagpure & A.K.Pandey, 1996.

Genetic engineering for fish stock improvemennt. (Abstract). In 13th National Sympo-
sium on Life Sciences, 30 - 31st December 1995 & 1st January 1996 at Ch. Charan Singh
Univ., Meerut, U.P., Abstract of Papers, Org. by Ch. Charan Singh Univ. & Indian Soc. of Life
Sciences, pp. 78-79. :

Pandey, O.P., N.S.Nagpure, S.K.Srivastava & A.K.Pandey, 1996.

Genetics of disease resistance in fishes.(Abstract). In National Symposium on
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Prospects and Problems of Technology Transfer and Rural Reality, 17-18 Feb., 1996.
Abstract, organised by Bioved Research Society, Allahabad, pp. 57-58.

Pandey, O.P, N.S. Nagpure, Ajay Kr. Singh, S.K.Paul, R.Dayal, S.M.Srivastava & A.K.
Pandey, 1996. ' :

Utilization of animal excreta for uplifting the rural economy.(Abstract). In National
Symposium on Prospects and Problems of Technology Transfer and Rural Reality, 17-18
Feb., 1996. Abstract, Org. by Bioved Research Society, Allahabad, pp. 95-96.

Ponniah, A.G., 199.

Gene bank technology for increased aquaculture production. (Abstract). In National
Symposium on Prospects and Problems of Technology, Transfer and Rural Reality, 17-18
Feb., 1996. Abstract, organised by Bioved Research Society., Allahabad, p. 62.

Ponniah, A.G., S.K Srivastava, K.K.Lal & A.Gopalakrishnan, 1995.

Preliminary investigations on androgenesis in C yprinus carpio. Nat. Acad. Sci. Letters,
18(3 & 4) : 77-80.

Singh, A K., 1994,

Environmental and genetic implications during gonadal manipulation in fishes. In
Environment and Applied Biology : Proc. of the Conf. on Environ & App. Biol,, held at
Bareilly College, Bareilly on 7 Feb. 1993,0rganised by the Society of Biosciences,
Muzaffarnagar, 1994 : 255-262.

Singh, A K. & A.K. Pandey, 1996,

Monosex (male) production technique of tilapia, Oreochromis mossambicus for
excellent growth, survival and aquacultural production. (Abstract). In National Symposium
on Prospects and Problems of Technology Transfer and Rural Reality, 17-18 Feb., 1996,
Abstract, Org. by Bioved Research Society, Allahabad. pp. 56-57.

Singh, A K. & A K Pandey, 1995.

Culture environments for in vitro maintenance of fish cell lines. (Abstract). In 16th
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Annual Session of the Academy of Environmental Biology. Abstracts Compendium
(Abstracts Proceedings), Org. by the Academy of Environmental Biology, Muzaffarnager,
India at A.P. Agricultural University, Rajendranagar, Hyderabad, p. 30.

Singh, A.K. & A.K.Pandey, 1995,

Reproductive containment and the pineal gland in teleosts. In Abstracts Book :
National Symposium on Recent Advances in Biosciences, Nov. 3-5, 1995, Org. by Dept. of
Biosciences, M.D.Univ., Rohtak, Haryana, p. 50.

Singh, A.K., P.C.Mahanta, S.M.Srivastava & R.S Patiyal, 1996.

Demonstration on conserving aquaenvironment through pond culture.(Abstract). In
National Symposium on Prospects and Problems of Technology Transfer and Rural Reality,
17-18 Feb., 1996. Abstract, Org. by Bioved Res. Soc., Allahabad, p. 78-79.

Srivastava, Sanjeev Kr. & A.G.Ponniah, 1996.

Application of GIS and remote sensing to study fish habitat in freshwater bodies.
(Abstract). In National Symposium on Prospects & Problems of Technology Transfer and
Rural Reality, 17-18 Feb.,1996. Abstract, Org. by Bioved Research Society, Allahabad, p. 97.

Srivastava, Sanjeev Kr., P.C.Mahanta, A K. Singh & Babu Ram, 1996.

Measures to reduce permeability of soil for fish farm. (Abstract). In National Sympo-
sium on Prospects & Problems of Technology Transfer and Rural Reality, 17-18 Feb., 1996.
Abstract, Org. by Bioved Research Society, Allahabad, p. 98. '
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12. PERSONNEL

12.1 List of personnel

RESEARCH MANAGEMENT
1. Dr.P.Das

SCIENTIFIC

1. Dr. L.B. Singh

2. Dr. A.G. Ponniah

3. Dr. George John

4. Dr. D. Kapoor

5. Shri P.C. Mahanta

6. Dr. O.P. Pandey

7. Dr. AK. Pandey

8. Shri S.P. Singh

9. Dr. A. Gopalakrishnan

10. Dr. N.S. Nagpure

11. Shri Peyush Punia

12, Dr. Kuldeep Kumar Lal

13. Dr. (Mrs.) Vindhya Mohindra
14. Shri Sanjeev Kumar Srivastava
15. Dr. (Mrs.) PK. Sahoo
TECHNICAL

1. Dr. AK. Singh

2. Smt. Sukla Das

3. Shri A.K. Mishra

4. Dr. A. Barat

5. Shri Babu Ram

Director

Principal Scientist (upto June 1994)
Principal Scientist

Principal Scientist (on deputation in the Deptt.
of Biotechnology)

Senior Scientist

Senior Scientist
Scientist (Senior Scale)
Scientist (Senior Scale)
Scientist (Senior SCale)
Scientist (Senior Scale)
Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Asstt. Farm Manager (T-6)
Librarian (T-5)
Electrical Foreman (T-5)

Senior Laboratory Technician
(Cytogenetics) (T-5)

Farm Engineering Assistant (T-5)
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11.
12.
13.
14.
15.
16.
17.
18.

Shri Rajesh Dayal
Shri S.M. Srivastava
Shri R.S. Patiyal

Dr. K.D. Joshi

Dr. S.K. Srivastava

Shri P. Chithamparam
Shri Ajay Kumar Singh
Shri S.K. Paul

Shri B.K. Rao

Shri R.K. Shukla

Shri Ved Prakash

Shri R.S. Sah

éhri B.N. Pathak

ADMINISTRATIVE

1.

o =1 O A e BRI

Shri R.C. Srivastava
Shri A. Sah _
Shri R.C.P. Sinha
Shri Panchoo Lal
Smt. Chanda Tiwari
Shri Mohan Tiwari
Shri Navin Kumar

Miss Kaneez Fatima

AUXILIARY

I
2.

Shri Samerjit Singh
Shri Om Prakash

Field Surveyor (T-4)
Field Surveyor (T-4)
Farm Assistant (T-4)

Senior Laboratory Technician
(Fish Biology) (T-4)

Senior Laboratory Technician
(Biochemical Genetics) (T-4)

Library Assistant (T-4)
Junior Survey Assistant (T-2)
Junior Survey Assistant (T-2)
Sample Sorter (T-2)

Sample Sorter (T-2)

Library Attendant (T-2)

Dark Room Assistant (T-2)

‘Gestetnar Operator (T-1)

Assistant Finance & Accounts Officer
Superintendent

Stenographer

Assistant

Senir Clerk

Senior Clerk

Junior Clerk

Junior Clerk (from 6.5.95)

Driver

Driver
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SUPPORTING ‘
1. Shri Sree Ram - Fieldman, SSG-IV

2. Shri Madan Lal - Fisherman, SSG-III

3. Shri Raj Bahadur - Laboratory Attendant, SSG-III
4. Shri Shri Swapan Debnath - Laboratory Attendant, SSG-II
5. Shri K.K. Singh - Fieldman, SSG-II

6. Shri Ram Baran - Fisherman, SSG-II

7. Shri Laxchman Prasad - Fisherman, SSG-II

8. Shri Dukhi Shyam Deo - Fisherman, SSG-II

9. Shri Inderjit Singh - Messenger, SSG-II

10. Shri Anil Kumar - Safaiwala, SSG-II

11. Shri Prahlad Kumar - Safaiwala, SSG-II

12. Shri Chhote Lal - Fisherman, SSG-I .

13. Shri Vinay Kumar Srivastava - Laboratory Attendant, SSG-I

12.2 APPOINTMENTS

I. Miss Kaneez Fatima, Junior Clerk joined NBEGR on 6.5.95.

12.3 PROMOTION
SI. Name Designation Date of
No. Promotion
1. Shri Raj Bahadur Lab. Attendant 1.6.95
SSG-II Lab. Attendant, SSG-III
2. Shri Prahalad Kumar Safaiwala 27.10.95
SSG-1 Safaiwala, SSG-II
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12.4 TRANSFER FROM OTHER INSTITUTES TO NBFGR, LUCKNOW

1. Dr. (Mrs.) Rehana Abidi, Scientist (Senior Scale) joined at the Bureau on the forenoon
of 18.12.95 from CIFE, Bombay.

12.5 STUDY LEAVE GRANTED

1. Shri S.P. Singh, Scientist (Senior Scale) was relieved in the afternoon of 30.12.95 for
proceeding on study leave for 3 years w.e.f. 1.1.96 to 31.12.98 for doing the Ph.D. work
at Department of Mathematics, University of Allahabad, Allahabad (U.P.).

2. Shri Peyush Punia, Scientist was relieved in the afternoon of 30.3.96 for proceeding on
study leave for 2 years w.e.f. 1.4.96 to 31.3.98 for doing the Ph.D. work at Kitasato
University, Japan.

13. MANAGEMENT COMMITTEE

List of members of the Management Committee of NBFGR, Lucknow.

1. Dr. P. Das Chairman
Director
NBFGR, Lucknow.

2. Dr. K. Radhakrishna Member

Asstt. Director General (Fisheries)
ICAR, New Delhi.

3. Shri K.D. Pandey Member
Director of Fisheries -

4. Shri A.M. Faruqui Member
Director of Fisheries '
Govt. of M.P,, Bhopal.

3 Sushree Sushila Jakhar, Advocate Member
Dassa ki Dhani, Sikar, Rajasthan

6. Shri Rajeshwar Prasad Singh Member
Shekpur, Bihar.

Ts Prof. C.S. Singh Member

Head, Department of Fisheries
GBPAU, Pantnagar.
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8. The Financial Adviser Member
DARE, New Delhi.

9. Dr. A.G. Ponniah Member
Principal Scientist
NBFGR, Lucknow.

10. Dr. D. Kapoor Member-Secretary
Senior Scientist
NBFGR, Lucknow.

11. Shri P.C. Mahanta Member
Senior Scientist
NBFGR, Lucknow.

1.2. Dr. A K. Pandey Member
Scientist (Sr. Scale)
NBFGR, Lucknow.

14. STAFF WELFARE ACTIVITIES

14.1 Institute Joint Staff Council

The Institute Joint Staff Council with the below mentioned members existed at the
Bureau and considered the matters of common interest concerning the staff.

Official side

I Dr. P. Das - Chairman
Director

2. Dr. D. Kapoor ~ - Member

Senior Scientist

3. Shri P.C. Mahanta - Member
Senior Scientist

4. Dr. A.K. Pandey - Member
Scientist (Sr. Scale)
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6. Shri A.K. Mishra
Electrical Foreman (T-5)

7. Shri A. Sah
Superintendent

Staff side

1. Shri Panchoo Lal
Assistant

2. Shri Mohan Tiwari
Senior Clerk

3. Shri S.K. Paul
T-2

4, Shri Ved Prakash
T-2

=3 Shri Raj Bahadur
Lab. Attendant, SSG-III

6. Shri Ram Baran

Shri R.C. Srivastava

Asstt. Finance & Accounts Officer

Fisherman, SSG-II

T2

Member-Secretary

Member

Member

Secretary

‘Member

Member

Member

Member

Member



Appendix-1

Statement showing the total number of employees and member of Scheduled Castes
and Scheduled Tribes amongst them as on 31.3.96.

Group/Class Total No. SC %SC ST %ST
employees

GROUP ‘A’ (CLASS-I)

1. Director | 1 . - @ .

2 Principal Scientist 2 - - - .

3 Senior Scientist 2 - . - -

4. Scientist (Sr. Scale) 5 - - - :

3 Scientist 6 « - . n

6. Asstt. Farm Manager, T-6 1 - . " i
Total : 17 - s - .

GROUP ‘B’ (CLASS-II)

Group/Class Total No. SC %SC ST %ST

eniployees

1. Asstt. Finance & 1 = - « -
Accounts Officer

2. Technical Officer (T-5) 4 1 25 - -

3. Superintendent 1 - = 1 100

4. Technical (T-4) 6 . « 1 16.66

Total : 12 1 2 -
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GROUP C’ (CLASS-III)

Group/Class Total No. SC %SC ST %ST
employees
1.  Technical T-2 6 1 16.66 1 16.66
2. Technical T-1 1 - « . n
3. Stenographer 1 - £ - 2
4. Assistant 1 1 100 - -
5. Senior Clerk 2 - - :
6.  Junior Clerk 2 1 50 - ;
7. Driver 2 1 50 - -
Total : 15 4 1
GROUP ‘D’ (CLASS-IV)
Group/Class Total No. SC %SC ST %ST
employees
1. Fisherman 5 1 20 1 20
2. Laboratory Attendant 3 - - ;
3.  Fieldman 2 1 50. - -
4. Messenger 1 - . .
5.  Safaiwala 2 2 100 - -
Total : 13 4 1
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