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PREFACE

n recent times, the aquatic genetic resources are seen as Ipotent accelerator for economic growth and food 

production, consequently leading to socio-economic 

upliftment of the society. Aquatic genetic resources are 

important for aquaculture diversification, genetic diversity 

to improve domesticated species for ornamental trade and 

notwithstanding the products of high commercial value. 

The management of natural genetic resources for posterity 

is becoming a global priority. In this scenario, the NBFGR is 

crusading the research programmes that can impart knowledge on prioritized species of 

economic and conservation value, to achieve sustainable utilization.

During the year, 2011-2012, the Institute strengthened its activities to foster the fish 

germplasm characterization and conservation. The work on monoclonal antibody-based 

marker for monitoring humoral immune response in Catla catla and in vitro cellular model for 

assessment of innate immunity parameters of Labeo rohita gave encouraging results. Progress in 

delineating genetically distinct natural populations of prioritized finfish species, DNA 

barcoding, development and maintenance of cell lines and several others have been quite 

significant. 

The current year saw the Bureau being accredited as an ISO 9001:2008 certified 

organization. The Institute organized a number of important consultations and training 

programmes of national and regional significance. I am confident that our hard work and 

commitment to research programmes will continue to translate the research outputs into 

effective strategies for sustainable use of fish genetic resources. Compliments go to all the 

members of NBFGR family for their great commitment, dedication and support in elevating the 

Bureau to an enviable status.

I am deeply indebted to Dr. S. Ayyappan, Secretary, DARE and Director General, ICAR, 

New Delhi for his continued encouragements, guidance and support. I am grateful to 

Dr. B. Meenakumari, DDG (Fisheries), ICAR for her sincere advice and guidance. I place on 

record my sincere thanks to Dr. Madan Mohan, ADG (Marine Fisheries), Dr. S.D. Singh, ADG 

(Inland Fisheries) and other staff members of the Fisheries Division of ICAR for their 

cooperation and help in our endeavours. I also take this opportunity to sincerely thank 

Dr. L.K. Tyagi and Shri Amit Singh Bisht for their sincere effort and commitment in timely 

completion of the annual report.

(J.K. Jena)
Director
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EXECUTIVE SUMMARY

N ational  Bureau of Fish Genetic
Resources (NBFGR) has developed

state-of-art facilities and expertise in several
research areas including, development of fish
databases, genetic characterization, genomics
and proteomics, fish germplasm and habitat
inventory, risks analysis of exotic species,
diagnostics for OIE notified pathogens,
aquatic microbes and other areas of
germplasm conservation with special focus
on threatened, prioritized and exotic fish
species. During the year under report, the
research activities were conducted through
18 Institutional, 21 externally-funded and 4
contract research projects.

The existing database on finfish diversity
of India was updated by adding information
about 150 additional fish species reported
from Indian waters. The database now
contains information on 2508 native finfishes
reported from India belonging to 928 genera
of 237 families under 39 orders. A web-based
automated system for ident ifying and
viewing information about fish species from
the database was developed and made
available to the public through NBFGR
website. Presently this system has records for
220 fish species belonging to 13 families.

The programme on documentation of
genetic diversity in important fish species
was expanded. Samples (297) of Notopterus
notopterus from 16 different riverine locations
including, Satluj, Son, Mahanadi, Tista,
Godawari, Chambal, Yamuna, Ghagra, Tons
and Gomti with complete genes ATPase 6/8
were analysed to quantify genetic variation.
Kalbasu, Labeo calbasu from 15 different
riverine locations were studied for genetic
divergence using the same mtDNA gene.
Under the work on molecular
characterization of wild populations of
selected cultivable fish species, partial Cyto
b fragment (307 bp) and complete ATPase

6/8 region (842 bp) was sequenced for
mitochondrial gene in Labeo rohita, Catla catla,
Cirrhinus mrigala and Clarias batrachus
collected from various rivers to determine the
genetic variability. Attempts were made to
study the age and growth of C. batrachus
(n = 220) by otoliths from three populations.
Analysis of length-weight relationship and
condition factor of  L. rohita (n = 640),
C. mrigala (n = 391) and C. catla (n = 263)
was completed.

A total number of 221 Expressed
Sequenced Tags with microsatellites were
identified in C. batrachus and primers were
designed for 78 loci. Out of total 78 loci, 24
were validated to be polymorphic. The whole
mitogenome sequence of Channa marulius and
Chitala chitala was progressed and a total of
eighteen degenerate primer pairs were used
to amplify contiguous, overlapping segments
(ranging from 0.5-1.65 Kb) of the entire
mitochondrial genome. The amplif ied
fragments were sequenced bidirectionally. In
C. marulius, approximately 84% fragment has
been completed for amplification.
Differentially expressed genes under hypoxia
were found in C. batrachus, which were
involved in metabolism, signaling, stress
response, proliferation and cytoskeleton
proteins along with two transcriptions
factors. This provides an opportunity to
elucidate their possible interaction that may
have significant role in contribution towards
hypoxia tolerance in C. batrachus.

Studies on molecular phylogenet ic
analysis in selected freshwater catfish species
indicated minimum genetic distance (0.45)
between Rita rita and Eutropiichthys vacha,
whereas, maximum distance (0.82) was
found between Heteropneustes fossilis and
Pseudecheneis sulcatus. Studies were initiated
to develop protocol for transplantation of
Labeo rohita  spermatogonial  cel ls  in
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Mozambique t ilapia , Oreochromis
mossambicus. Under DNA barcoding of
Indian fish species, DNA amplification,
sequencing, sequence editing and analysis of
16S rRNA in 464 samples of 174 species was
completed. Under work on protein profiling
of L. rohita, total number of 41, 10 and 32
2-DE spots were collected from liver, heart
and brain tissue, respectively. Five fish
genomic resource databases namely, Fish
Barcode Information System, Fish Karyome,
Fish Ribosomal DNA, Fish ESTs and Fish
Microsatellites were developed.

In order to  develop microsatell ite
markers for genetic diversity analysis in
natural populations of Cobia (Rachycentron
canadum)  and Silver pomfret  (Pampus
argenteus) ,  twenty one polymorphic
microsatell ites from P. chinensis and
P. cinereus were tested for cross-amplification
in P. argenteus. Similarly, 35 primers were
identified in R. canadum. The whole (842 bp)
ATPase 6 and 8 genes of P. argenteus were
sequenced from four different geographic
locations along Indian coast (Gujarat, Kerala,
Chennai and West Bengal) for stock structure
analysis of this important species. Species-
specific DNA signature (636 bp of COI gene)
of  wildlife protected sea cucumber,
Holothuria nobilis collected from Gulf of
Mannar, was generated. In addition, species-
specific partial sequence information of 16S
rRNA and COI genes of 55 elasmobranchs
of Indian waters, including 17 deep sea
sharks, were generated.

Cell  culture was initiated from
T. travancoricus – the smallest puffer fish
endemic to the Western Ghats and yellow
catfish, Horabagrus brachysoma. Cell culture
systems were also developed from different
tissues of Puntius (Tor) chelynoides and
Schizothorax  richardsonii fingerl ings. A
National Fish Cell Lines Repository was
established for conservat ion and
characterization of fish cell lines with the

financial assistance from Department of
Biotechnology, Govt. of India, New Delhi. The
repository aims to receive, identify, maintain,
store, cultivate and supply cell lines to the
researchers for R&D work.

Exploratory surveys continued in
various rivers/streams/reservoirs/lakes of
selected areas in H.P., Rajasthan, A.P. and
U.P. for documentation of fish diversity and
collection of accessions. During exploratory
survey in the Penganga River, a tributary of
Godavari River in Adilabad district  of
Andhra Pradesh, samples of Tor tor were
collected. This is the first report from that
region. The identification was supported by
morpho-meristic and molecular
investigations.  This indicates extended
distribution of this species from that reported
earlier. Experiments were conducted for
development  of milt  cryopreservat ion
protocols for two important endemic
freshwater fishes of the Western Ghats viz.,
Osteachilichthys longidorsalis and Puntius
chalakkudiensis.

Peritoneal macrophages of Labeo rohita
were isolated and cultured to serve as in vitro
model for evaluat ing the effect  of
immunomodulators on innate immunity
parameters. Serum immunoglobulins of Catla
catla was purified by affinity chromatograph
and used as immunoglobulin to develop
monoclonal antibodies (MAbs). These MAbs
were used as secondary antibody in ELISA
for monitoring humoral immune response in
fish pathogens.

With a view to develop monosex/sterile
common carp using aromatase inhibitors,
studies were undertaken to find out the
effects of four different types of aromatase
inhibitors namely, tamoxifen, letrozole,
fadrozole and anastrazole in different doses
on fingerlings of sexually undifferentiated
Cyprinus carpio. Effect of tamoxifen and
latrozole was also studied on gonadal
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development and sex differentiation in
sexually undifferentiated fry of Oreochromis
niloticus. Ecological impact assessment of
Clarias gariepinus was documented and its
potential for resource competition analysed
in U.P. A total of 37 surveys were conducted
in different places to record the availability
of C. gariepinus. Invasion of exotic fishes in
various rivers of U.P. was documented. An
attempt was made to evaluate the effect of
one of the widely used immunostimulant
namely,  -glucan for increasing disease
resistance against  Epizootic Ulcerative
Syndrome (EUS). The results indicated that
dietary  -glucan did not render protection
against experimental  infection with
A. invadans.

The Institute celebrated its Annual Day
on 12 December, 2011. A Stakeholder’s Meet
on Research Prioritization for NBFGR in XII
Plan was organized on this occasion and
Annual Institute Awards for the year 2010-
11 were presented to the staff members of
the Inst itute for their outstanding
contribut ions and also to  the selected
progressive farmers/entrepreneurs of the
country. The Institute organised an Inter-
school Art’s Competition on 19 November,
2011 to mark the First Anniversary of Ganga
Aquarium. A number of technical
workshops/trainings including, a National
Consultation on ‘Species Prioritization for
Ex situ Conservat ion and Freshwater
Aquaculture’ during 17-18 September, 2011;
a National Consultation on ‘Live Gene
Banking of Freshwater Fishes of the Western
Ghats’ at Kumarakom, Kerala on 21 May,
2011; a brainstorming session on ‘Research
Strategies in Fish Genomics’ on 26 September,
2011; a National Consultation on ‘Water:
Research Prioritization’ on 18 October, 2011;

training programmes on ‘Computational
Tools for Genome Resource Data Analysis in
Fisheries Domain’ during 12-22 October,
2011;  ‘Fish Health Management  in
Freshwater Aquaculture’ at Lakhimpur
Kheri , U.P on 17 November, 2011;
‘Conservat ion and Management  of
Indigenous Fish Resources and Impact of
Exotics’ for officers of the state fisheries
departments during 6-10 February, 2012;
‘Allele Mining in Natural Genetic Resources
for Targeted Trait Improvement and their
Conservation’ during 25 February – 9 March,
2012; a Partners Meet on ‘Fish Bioinformatics:
Challenges and Opportunities’ on 20 March,
2012; a National  Workshop on ‘Frugal
Innovations for Sustainable Solutions in
Fisheries and Agricultural Sectors’ on
24 March, 2012, were organized at NBFGR.

Besides, a series of short-term training
programmes on ‘Aquaculture Technologies
and Product ivity Enhancement’ were
organized in which a total of 170 progressive
fish farmers from different districts of U.P.
and Bihar were trained. A total of 394.25
lakhs of quality spawn of Indian major carps
was produced under the ICAR Mega Seed
Project and sold to the fish farmers. The
Institute a lso part icipated in several
exhibitions/aqua-fairs in different parts of
the country.

The Institute published 52 research
papers in peer-reviewed journals, contributed
10 chapters to books/proceedings and 14
popular articles in national magazines.
Besides,  3  training manuals and 2
proceedings of national consultations were
published by the scientists of the Institute.
Against a target of Rs.18.0 lakhs, the Bureau
generated revenue of Rs. 24.9 lakhs, during
the year under report.
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INTRODUCTION

MANDATE
 Collection, classification and cataloguing of fish genetic resources of the

country.
 Maintenance and preservation of fish genetic material for conservation of

endangered fish species.
 Evaluation and valuation of indigenous and exotic fish species.

VISION
Assessment and conservation of fish genetic resources for intellectual property

protection, sustainable utilization and posterity.

MISSION
Collection, cataloguing and documentation of fish genetic resources using

operational strategies of partnership and cutting-edge technologies.

Brief History
India possesses rich fish germplasm

resources with large number of endemic
species. However, many of the species are
reported to be declining in their areas of
natural distribution. It was in this context that
the Government of  India  approved
establishment of the National Bureau of Fish
Genetic Resources at the end of Sixth Five
Year Plan to provide scientific input for
conservation of fish germplasm resources of
the country. Sanctioned in December, 1983
under the Indian Council of Agricultural
Research, NBFGR started functioning as an
independent institute initially at Allahabad,
which later shifted to Lucknow during 1994.
With possession of a sprawling 52 acres
campus, the Bureau, however, occupied its
magnif icently built administrative and
laboratory facilities only during 1999. Since
then several new infrastructure facilities
including hatchery, wet laboratories, public

aquarium, guest house, staff quarters and
above all, required experimental tanks and
ponds have been created, satisfying the need
of research and other amenities. The NBFGR
has a fully equipped ARIS cell which provides
round the clock Internet facility through V-
SAT and a broadband connection via a LAN
system to all scientists and section at their
work place. The Bureau has a well developed
library with about 7000 books catering the
need of scientists and students. The Bureau,
over the years, has created excellent
infrastructure, state - of - art facilities and
expertise in several research areas including,
development of  fish databases,  genetic
characterization, gene banks, fish germplasm
and habitat inventory, risks analysis of exotic
species,  diagnostics for OIE not if ied
pathogens, aquatic microbes and other areas
of germplasm conservation with special focus
on threatened, prioritized and exotic fish
species.
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STAFF POSITION
The overall staff position as on 31st March, 2012 is given below:

Financial Statement
Allocation of funds and expenditure incurred during the year 2011-2012

(Rs. in lakhs)

S. N. Category of posts Cadre strength  In position Vacant posts  

1. Research Management 
(Director) 

 01 01 -- 

2. Scientific 40 29 12 

3. Technical 36 35 01 

4. Administrative 20 20 -- 

5. Supporting 20 19 01 

 Total 117 104 14 

 

Head Budget Allocation Expenditure 

Plan 601.88 601.70 

Non Plan 842.45 842.27 

Total 1444.33 1443.97 

Revenue generation Target Achieved 

 18.00 24.93 
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RESEARCH ACHIEVEMENTS

4.1 Cataloguing of Fish Genetic
Resources of India

Project Title: Digitized Repository of
Indian Fish Diversity

Sub-Project I: Finfish diversity database

Project Period: April, 2007 – March, 2012

Project Personnel: S.P Singh (PI),
A.K. Pathak, U.K. Sarkar,
A. Kathirvelpandian, R. Dayal,
Reeta Chaturvedi and Ravi Kumar

Funding Agency : Institutional

The NBFGR has specific mandate for
collection and cataloguing of information on
fish genetic resources of India towards
sustainable management of fish germplasm
resources. During the period under report,
besides updating information on existing
species in the database on finfish diversity of
India, additional 150 fish species reported
from Indian waters were added into the main
database after screening and comparing with
synonyms and valid names of existing fish
species. The details of these species are given
in Table 1. At present, the database contains
information on 2508 native finfishes reported
from India belonging to 928 genera of 237
families under 39 orders. Habitat-wise
distribution of fishes of Indian waters has
been summarized in Table 2.

The checklist of ‘Catfishes of India’ was
revised after checking the synonyms of each

fish species from all available sources and
now it contains 181 fishes belonging to 55
genera of 14 families and 15 sub-families. A
checklist of 208 finfishes belonging to 82
genera of 35  families under 13  orders
reported from Madhya Pradesh was
prepared. Similarly, checklists of fishes
reported from Rajasthan (155 f infishes
belonging to 81 genera of 30 families under
11 orders) and Chhattisgarh (144 finfishes
belonging to 85 genera of 30 families under
11 orders) were also prepared. From these
checklists, three regional fish databases on
finfishes reported/occurred in natural waters
of the states of Madhya Pradesh, Rajasthan
and Chhattisgarh were prepared (Fig. 1-3).
These regional fish databases will be useful
for all the stakeholders including students
having minimum computer facility. These
regional databases provides information on
fields including, fish ID, identification key,
scientific name, synonyms, common name,
local  name, f in-formula, distribution,
morphology, habitat, fisheries information,
economic importance, taxonomy, behavior,
climate and images of fish species. A software
was designed and developed with provision
for user-friendly aspect of database. For this
purpose, MS ACCESS-2007 was used at
backend and Visual Basic software at fore
end. Crystal reports were developed and
integrated with the software for on and off
screen display of the results.
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Table 1.  Fish species added in the database

S.N. Species Author Family 
1. Acanthocepola indica Day, 1888 Cepolidae 

2. Acanthoplesiops indicus Day, 1888 Plesiopidae 

3. Acanthosphex leurynnis Jordan & Seale, 1905 Aploactinidae 

4. Acreichthys tomentosus Linnaeus, 1758 Monacanthidae 

5. Albula oligolepis Hidaka, Iwatsuki & Randall, 2008 Albulidae 

6. Aldrovandia phalacra Vaillant, 1888 Halosauridae 

7. Alticus kirkii Gunther, 1868 Blenniidae 

8. Amblyotrypauchen arctocephalus Alcock, 1890 Gobiidae 

9. Andamia reyi Sauvage, 1880 Blenniidae 

10. Antennablennius bifilum Gunther, 1861 Blenniidae 

11. Antennarius hispidus Bloch & Schneider, 1801 Antennariidae 

12. Antennarius indicus Schultz, 1964 Antennariidae 

13. Antennarius striatus Shaw, 1794 Antennariidae 

14. Antigonia indica Parin & Borodulina, 1986 Caproidae 

15. Apogon bryx Fraser, 1998 Apogonidae 

16. Apogon fasciatus White, 1790 Apogonidae 

17. Apogon fleurieu Lacepede, 1802 Apogonidae 

18. Apogon guamensis Valenciennes, 1832 Apogonidae 

19. Apogon holotaenia Regan, 1905 Apogonidae 

20. Apogon oxina Fraser, 1999 Apogonidae 

21. Apogon pleuron Fraser, 2005 Apogonidae 

22. Apogon poecilopterus Cuvier, 1828 Apogonidae 

23. Apolemichthys xanthurus Bennett, 1833 Pomacanthidae 

24. Archamia bleekeri Gunther, 1859 Apogonidae 

25. Arius sumatranus Anonymous [Bennett], 1830 Ariidae 

26. Arothorn leopardus Day, 1878 Tetraodontidae 

27. Asterorhombus cocosensis Bleeker, 1855 Bothidae 

28. Atrobucca antonbruun Sasaki, 1995 Sciaenidae 

29. Bassozetus glutinosus Alcock, 1890 Ophidiidae 

30. Bathycallionymus kaianus Gunther, 1880 Callionymidae 

31. Bathygobius cyclopterus Valenciennes, 1837 Gobiidae 

32. Bathygobius niger Smith, 1960 Gobiidae 
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S.N. Species Author Family 
33.  Bathygobius smithi Fricke, 1999 Gobiidae 

34. Bembrops caudimacula Steindachner, 1876 Percophidae 

35. Bembrops platyrhynchus Alcock, 1894 Percophidae 

36. Benthodesmus oligoradiatus Parin & Becker, 1970 Trichiuridae 

37. Beryx splendens Lowe, 1834 Berycidae 

38. Bleekeria kallolepis Gunther, 1862 Ammodytidae 

39. Bodianus neilli Day, 1867 Labridae 

40. Bolinichthys pyrsobolus Alcock, 1890 Myctophidae 

41. Bostrychus sinensis Lacepede, 1801 Eleotridae 

42. Brachypterois serrulata Richardson, 1846 Scorpaenidae 

43. Butis amboinensis Bleeker, 1853 Eleotridae 

44. Callionymus carebares Alcock, 1890 Callionymidae 

45. Callionymus erythraeus Ninni, 1934 Callionymidae 

46. Callionymus kottausi Fricke, 1981 Callionymidae 

47. Callionymus margaretae Regan, 1905 Callionymidae 

48. Callionymus megastomus Fricke, 1982 Callionymidae 

49. Callogobius hasseltii Bleeker, 1851 Gobiidae 

50. Caranx hippos Linnaeus, 1766 Carangidae 

51. Caranx sexfasciatus Quoy & Gaimard, 1825 Carangidae 

52. Carcharias taurus Rafinesque, 1810 Odontaspididae 

53. Carcharias tricuspidatus Day, 1878 Odontaspididae 

54. Centropyge bicolor Bloch, 1787 Pomacanthidae 

55. Centropyge eibli Klausewitz, 1963 Pomacanthidae 

56. Cephalopsetta ventrocellatus Dutt & Rao, 1965 Paralichthyidae 

57. Chaetodon andamanensis Kuiter & Debelius, 1999 Chaetodontidae 

58. Chaetodon punctatofasciatus Cuvier, 1831 Chaetodontidae 

59. Chaetodon speculum Cuvier, 1831 Chaetodontidae 

60. Chaetodontoplus melanosoma Bleeker, 1853 Pomacanthidae 

61. Cheilodipterus arabicus Gmelin, 1789 Apogonidae 

62. Cheilopogon intermedius Parin, 1961 Exocoetidae 

63. Cheiloprion labiatus Day, 1877 Pomacentridae 

64. Chelon planiceps Valenciennes, 1836 Mugilidae 

65. Choerodon anchorago Bloch, 1791 Labridae 
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S.N. Species Author Family 
66.  Chromis viridis Cuvier, 1830 Pomacentridae 

67. Chrysiptera unimaculata Cuvier, 1830 Pomacentridae 

68. Cirripectes castaneus Valenciennes, 1836 Blenniidae 

69. Cirripectes filamentosus Alleyne & Macleay, 1877 Blenniidae 

70. Cirripectes perustus Smith, 1959 Blenniidae 

71. Cirripectes polyzona Bleeker, 1868 Blenniidae 

72. Cocotropus roseus Day, 1875 Aploactinidae 

73. Congrogadus subducens Richardson, 1843 Pseudochromidae 

74. Ctenochaetus truncatus Randall & Clements, 2001 Acanthuridae 

75. Cyclichthys spilostylus Leis & Randall, 1982 Diodontidae 

76. Dactyloptena peterseni Nystrom, 1887 Dactylopteridae 

77. Deania profundorum Smith & Radcliffe, 1912 Centrophoridae 

78. Diaphus splendidus Brauer, 1904 Myctophidae 

79. Diceratias bispinosus Gunther, 1887 Diceratiidae 

80. Diplodus sargus kotschyi Steindachner, 1876 Sparidae 

81. Dipturus johannisdavisi Alcock, 1899 Rajidae 

82. Dischistodus perspicillatus Cuvier, 1830 Pomacentridae 

83. Dischistodus prosoptaenia Bleeker, 1852 Pomacentridae 

84. Drombus dentifer Hora, 1923 Gobiidae 

85. Ebosia falcata Eschmeyer & Rama-Rao, 1978 Scorpaenidae 

86. Ecsenius midas Starck, 1969 Blenniidae 

87. Ecsenius pulcher Murray, 1887 Blenniidae 

88. Egglestonichthys melanoptera Visweswara Rao, 1971 Gobiidae 

89. Eleotris melanosoma Bleeker, 1852 Eleotridae 

90. Enchelybrotula paucidens Smith & Radcliffe, 1913 Ophidiidae 

91. Enchelycore tamarae Prokofiev, 2005 Muraenidae 

92. Enneapterygius pusillus Ruppell, 1835 Tripterygiidae 

93. Epinephelus erythrurus Valenciennes, 1828 Serranidae 

94. Epinephelus marginauts Lowe, 1834 Serranidae 

95. Epinephelus poecilonotus Temminck & Schlegel, 1842 Serranidae 

96. Epinephelus polylepis Randall & Heemstra, 1991 Serranidae 

97. Epinephelus spilotoceps Schultz, 1953 Serranidae 

98. Epinnula magistralis Poey, 1854 Gempylidae 
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S.N. Species Author Family 
99.  Eridacnis radcliffei Smith, 1913 Proscylliidae 

100. Erythrocles acarina Kotthaus, 1974 Emmelichthyidae 

101. Etelis coruscans Valenciennes, 1862 Lutjanidae 

102. Etelis radiosus Anderson, 1981 Lutjanidae 

103. Etmopterus pusillus Lowe, 1839 Etmoptridae 

104. Eubleekeria rapsoni Munro, 1964 Leiognathidae 

105. Eugnathogobius mas Hora, 1923 Gobiidae 

106. Eumecichthys fiski Gunther, 1890 Lophotidae 

107. Eusphyra blochii Cuvier, 1816 Sphyrnidae 

108. Eusurculus andamanensis Schwarzhans & Moller, 2007 Bythitidae 

109. Exyrias puntang Bleeker, 1851 Gobiidae 

110. Filimanus similis Feltes, 1991 Polynemidae 

111. Gerres infasciatus Iwatsuki & Kimura, 1998 Gerreidae 

112. Glaucostegus halavi Forsskal, 1775 Rhinobatidae 

113. Glossogobius minutus Greenvarghese & John, 1983 Gobiidae 

114. Glyptophidium argenteum Alcock, 1889 Ophidiidae 

115. Gobiopsis woodsi Lachner & Mckinney, 1978 Gobiidae 

116. Gymnocranius elongatus Senta, 1973 Lethrinidae 

117. Gymnothorax punctatus Bloch & Schneider, 1801 Muraenidae 

118. Halaelurus buergeri Muller & Henle, 1838 Scyliorhinidae 

119. Halichoeres nigrescens Bloch & Schneider, 1801 Labridae 

120. Halichoeres pardaleocephalus Bleeker, 1849 Labridae 

121. Halichoeres zeylonicus Bennett, 1833 Labridae 

122. Halicmetus ruber Alcock, 1891 Ogcocephalidae 

123. Halidesmus thomaseni Nielsen, 1961 Pseudochromidae 

124. Halosaurus carinicauda Alcock, 1889 Halosauridae 

125. Haptogenys bipunctata Day, 1876 Blenniidae 

126. Helcogramma trigloides Bleeker, 1858 Tripterygiidae 

127. Hetereleotris zonata Fowler, 1934 Gobiidae 

128. Heteroconger hassi Klausewitz & Eibl-Eibesfeldt, 1959 Congridae 

129. Heteroconger obscurus Klausewitz & Eibl-Eibesfeldt, 1959 Congridae 

130. Hexanchus griseus Bonnaterre, 1788 Hexanchidae 

131. Himantura walga Muller & Henle, 1841 Dasyatidae 
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Table 2. Fish diversity of India

  Category of fishes Ecosystem No. of fish species 

Freshwater  877 

Brackishwater  113 

Marine water 1518 

Native fishes  

 2508 

Exotic fishes   291 

Total  2799 

 

S.N. Species Author Family 

132. Hippichthys penicillus Cantor, 1849 Syngnathidae 

133. Hippocampus trimacualtus Leach, 1814 Syngnathidae 

134. Hoplolatilus fronticinctus Gunther, 1887 Malacanthidae 

135. Hoplostethus mediterraneus Cuvier, 1929 Trachichthyidae 

136. Hypoatherina valenciennei Bleeker, 1853 Atherinidae 

137. Hyporthodus octofasciatus Griffin, 1926 Serranidae 

138. Ichthyscopus lebeck Bloch & Schneider, 1801 Uranoscopidae 

139. Ilisha striatula Wongratana, 1983 Pristigasteridae 

140. Iniistius cyanifrons Valenciennes, 1840 Labridae 

141. Iniistius dea Temminck & Schlegel, 1845 Labridae 

142. Inimicus caledonicus Sauvage, 1878 Synanceiidae 

143. Inimicus sinensis Valenciennes, 1833 Synanceiidae 

144. Istiblennius dussumieri Valenciennes, 1836 Blenniidae 

145. Johnius elongatus Mohan, 1976 Sciaenidae 

146. Johnius glaucus Day, 1876 Sciaenidae 

147. Johnius mannarensis Mohan, 1971 Sciaenidae 

148. Johnius plagiostoma Bleeker, 1849 Scianenidae 

149. Kali indica Lloyd, 1909 Chiasmodontidae 

150. Lago omanensis Norman, 1939 Triakidae 
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Sub-Project II: Taxonomic Information
System for selected fin fishes
Project Period: April, 2007 – March, 2012
Project Personnel: S.P Singh (PI), A.K.
Pathak, A. Kathirvelpandian, R. Dayal,
Reeta Chaturvedi and Ravi Kumar
Funding Agency : Institutional
Automated Species Identification System
(ASIS)

A web-based automated system for

identifying and viewing information about
fish species from the database was developed
and made available to the public through
NBFGR web site. For this purpose, data on
distinguishing morphometric, meristic and
taxonomic features like body proportions to
standard length and head length, fin rays
count, lateral line scales with types, gillrakers,
scutes count, number of gill rakers etc.,
selected as key characters of the selected
groups, viz., Bagridae, Pangasidae and
Claridae were collected from the published

Fig. 1. (a) Cover page of CD-ROM and (b) Screen print of front page of the Database on Freshwater Fishes of
Madhya Pradesh

Fig. 2. (a) Cover page of CD-ROM and (b) Screen print of front page of Database on Freshwater Fishes of Rajasthan
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sources. Additional data for fish groups
Pomacentridae, Clupidae, Engraulidae,
Pristigasteridae, Mugilidae, Polynemidae,
Plotosidae, Exocoetidae, Serranidae and
Scombridae were also collected. The collected
data on key characters were checked and
appended into the different tables of the
database through data entry module. Bergien
classification system followed by Nelson’s
recent  classif icat ion system (2005) and
Jayaram (2006) was used to create the
pathway for identification for the additional
data collected of  the selected groups.
Presently our database has records for 220
fish species belonging to 13 families.

Fig. 3. (a) Cover page of CD-ROM and (b) Screen print of front page of Database on Freshwater Fishes of Chhattisgarh

4.2 Genetic Characterization
Documentation of genetic variation

among vast finfish and shellfish resources of
the country is of vital importance for evolving
conservation and aquaculture strategies for
long-term sustainability of the resources.
Realizing this, NBFGR has been carrying out
studies on population genetics of prioritized
species so as to facilitate the conservation and
management of different natural stocks of
these species.

Project Title : Genetic approaches for
conservation of prioritized Indian fish
species

Sub-project I: Documentation of genetic
diversity in prioritized Indian fish
species belonging to groups
featherbacks, carps, murrels and catfishes

Project Period: April, 2009 – March, 2012

Project Personnel: K.K. Lal (PI), Vindhya
Mohindra, Peyush Punia and Rajeev
Kumar Singh

Funding Agency : Institutional
The project envisages to  ident ify

molecular markers and utilize them for
population genet ic structure of species
representing important taxonomic orders.
The target species under the project have high
commercial and conservation value.

Notopterus notopterus
N. notopterus is widely distributed in

freshwater bodies of the Indian subcontinent
including India, Bangladesh,  Myanmar,
Nepal and Pakistan. This species is important
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as a food fish, as well as, for ornamental
trade. Due to decline in its abundance in
nature,  N. notopterus is categorized as
threatened and at lower risk, following the
IUCN criteria (CAMP, 1998). Data on genetic
variations can provide crucial input for
evolving conservation plans. Therefore,
studies were conducted to document and
analyse genetic diversity of this important
species from different locations. A total of 297
samples of Genomic DNA were isolated from
blood and tissue samples from 16 different
riverine locations including, Satluj, Son,
Mahanadi, Tista,  Godawari,  Chambal,
Yamuna, Ghagra,  Tons and Gomti and
complete genes ATPase 6/8 were amplified.
Sequencing of 243 samples was completed
and are analyzed for genetic variability
studies.

Labeo calbasu
Labeo calbasu supports important fisheries

resources in rivers and reservoirs of the Indo-
Gangetic plain, as well as, some rivers from
Peninsular India. Over the years, there has
been a distinct reduction in its population,
evident  from catches from open waters
owing to several factors, such as construction
of check dams across many river stretches
and over-exploitation of wild populations.
Data from stock structure assessment can be
vital in scientific planning of the breeding
programs aimed at  conserving and
maintaining natural genetic diversity. In L.
calbasu total genomic DNA was isolated from
225 samples belonging to different riverine
locations. Complete genes ATPase 6/8 were
amplified in samples from 15 populations
using universal primers. Sequencing of 224
amplicons was done to analyze the genetic
divergence in wild L. calbasu. A total of 842
bp were analyzed to  determine genetic
variation from 225 L. calbasu individuals.
ATPase 8 region was detected from 1-165 bp
of the sequence and ATPase 6 region spanned
from 159-842 bp. An overlapping region of 7

bp was found from 159-165 bp. The
alignment of the sequences revealed 28
different haplotypes. Of the total 842 bases,
815 were constant , 12  variables with
parsimony informative and 15 singletons. The
average frequencies of four nucleotides for
all the samples of L. calbasu were: A: 32.9%;
T: 27 .8%; C: 27 .6% and G: 11.7%. The
nucleotide sequences of ATPase 6/8 were
A+T rich (60.7%). Overall Fst value was found
significant (0.16286).

Validation of identified Type I markers
in Clarias batrachus for population
genetics

A total number of 221 Expressed
Sequenced Tags (ESTs) with microsatellites
were found and primers were designed for
78 loci . Out of  total  78 loci , 24  were
polymorphic and 40 monomorphic, when
anlysed with two natural populations of C.
batrachus, namely, Varanasi  (n=25)  and
Lucknow (n=23).  In case of Lucknow
population, expected and observed
heterozygosity were 0.6105 and 0.3549,
respectively, while for Varanasi population
the corresponding values were 0.6346 and
0.3555. Number of alleles/locus was 4.8571
and 5.0000 for Lucknow and Varanasi
populations, respectively. The Fst between
Lucknow and Varanasi populations was
0.03935 (p<0.005).  In Lucknow
population 21, where as, in Varanasi 26
private alleles were found. Highly significant
genotypic linkage disequilibrium was found
in 7 pairs of EST-SSR loci.

Sub-project II: Documentation of
mitochondrial genomes in fishes from
important taxonomic groups

Project Period: April, 2009 – March, 2012

Project Personnel: Rajeev Kumar Singh
(PI), K.K. Lal and Vindhya Mohindra

Funding Agency : Institutional
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Mitochondrial DNA has proven to be a
reliable marker of molecular diversity analysis,
for a combination of technical ease-of-use
considerations, near- neutrality and clock-
like nature of its substitution rate. Data on
complete mitochondrial DNA can be used in
resolving taxonomic ambiguities between
closely related species with overlapping
morpho-meristic characters, such as cryptic
species. In order to elucidate the whole
mitogenome sequence of these species, total
genomic DNA of Channa marulius and Chitala
chitala was extracted from blood through
caudal puncture. A total of  eighteen
degenerate primer pairs were used to amplify
contiguous, overlapping segments (ranging
from 0.5-1.65 Kb) of the entire mitochondrial
genome. The amplif ied fragments were
sequenced bidirectionally using Sanger
sequencing approach.  In C.  marulius,
approximately 84% fragments was
amplified.

Project Title: Outreach activity on Fish
Genetic Stocks

Project Period: April, 2008 – March, 2013

Project Personnel: K.K. Lal (PI), A.
Gopalakrishanan, P. Punia, Vindhya
Mohindra, Rajeev Kumar Singh, U.K.
Sarkar, M. Goswami and J.K. Jena

Funding Agency : Institutional
The work is directed towards genetic

stocks (strains) through use of molecular and
biological descriptors for the prioritized
species in an outreach activity mode. A total
of 1654 samples of selected species have been
collected, so far, from wild populations
covering river basins of Ganga, Chambal,
Ken, Betwa, Son,  Tons,  Sat luj and
Brahmaputra. A total of 2221 mtDNA (1140
bp; Cytochrome b and ATPase 6/8 gene)
individual sequences have been generated for
samples from different populations and

haplotyped. A total of 1253 images have been
analyzed for truss morphometric analysis,
where as, 1294 individual specimens have
been analyzed for biological descriptors viz.,
age & growth, reproduction parameters and
length - weight relationship.

Samples of three Indian major carps,
Labeo rohita, Catla catla, Cirrhinus mrigala,
minor carp, L. fimbriatus and catfish, Clarias
batrachus were collected from rivers
Chambal, Kali Sindh, Son, Tons, Ken, Betwa
and Ganga during the year. Photograph and
length-weight of each individual, along with
fish code, were taken on the site for truss
analysis. The tissue samples were collected
from individual specimen. For molecular
characterization, cytochrome b and ATPase
6/8 genes were amplified and genet ic
variation was analysed therein, to determine
intra-specific genetic diversity.

Molecular characterization

Labeo rohita
Individual specimens from populations

of Satluj, Brahmaputra, Mahanadi, Rapti,
Son, Tons, Rewa, Chambal (Gwalior and
Kota), Chauka, Ken and Bhagirathi were
sequenced using Cytochrome b region (218
samples) and ATPase 6/8 (253 samples). A
total of 29 positions were found to be variable
with 35 haplotypes and 20 parsimony
informative sites for mitochondrial gene
partial Cyto b fragment (307 bp). The average
frequencies of four nucleotides for all the
samples of L. rohita were: A: 28.00%; T:
29 .20%; C:  28.30  % and G: 14 .50%.
Nucleotide sequences of cytochrome b were
A+T rich (57.30%) with transition to
transversion ratio being 4.825. Transitional
substitutions were detected more commonly
then transversional ones. Analysis of
Molecular Variance (AMOVA) of 9
populations indicated that out of total
variation,  only 15.79% was contributed
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variation among population and 84.21 was
contributed due to  variation within
populations. The Fst value was found to be
significant 0.158.

A total of 44 haplotypes were identified
from complete ATPase 6/8 region (842 bp)
sequenced. A total of 36 positions were
variable and 28 parsimony informative sites.
The nucleotide frequencies were 0.32 (A),
0.267 (T/U), 0.29 (C) and 0.123 (G). The
greater part of nucleotide variation was due
to transition, with an average transition to
transversion ratio being 5.324.  Mean
haplotype diversity (h) was found to be 0.694
and variance of HD was 0.00117±0.034,
while nucleotide diversity (ð) was 0.001.
AMOVA analysis indicated that out of total
variation,  only 16.56% was contributed
variation among population, where as,
83.44% was contributed variation to within
populations and the Fst value was found to
be significant 0.165. Population pair-wise Fst

values ranged from 0.0000 to 0.19851.

Catla catla
Mitochondrial  gene part ial  Cyto b

fragment (307 bp) was sequenced in 228
individual samples of C. catla collected from
12 different rivers. A total of 271 positions
were found to be conserved with 36
haplotypes and 13 parsimony informative
sites. The average frequencies of  four
nucleotides for all the samples of C. catla were:
A: 28.10%; T: 30 .7%; C: 27.10% and G:
14.10%. Nucleotide sequences of cytochrome
b were A+T rich (58.17%) with transition to
transversion ratio being 2.96. Transitional
substitutions were detected more commonly
than transversional ones. AMOVA of 12
populations indicated that out of total
variation,  only 10.72% was contributed
variation among population and 89.28% was
contributed due to  variation within
populations. The Fst value was found to be
significant 0.107.

Complete ATPase 6/8 region (842 bp)
was sequenced in 240 individuals of C. catla
collected from rivers,  Brahmaputra ,
Bhagirathi, Satluj, Ghaghra, Mahanadi, Son,
Tons, Chambal, Gomti, Rapti and reservoir
Gobindsagar. A total of 22 haplotypes were
identified. A total of 823 positions were
constant with 19 variable and 12 parsimony
informative sites. The nucleotide frequencies
were: 0.316 (A), 0.272 (T/U), 0.288 (C) and
0.123 (G). The greater part of nucleotide
variation was due to transition, with an
average transition to transversion ratio being
5.227. The Fst value of 0.111 was found to be
significant. AMOVA indicated that out of the
total variation, 90.02% was due to variation
within population and 9.48% being variation
among population.

Cirrhinus mrigala
Cyto b region (307 bp) was amplified,

sequenced and analyzed for a total of 114
individuals belonging to 10 populations of
Cirrhinus mrigala. A total of 42 haplotypes
were found. The most common haplotype,
h1, was present in samples collected from
rivers Gomti, Ganga, Betwa and reservoir
Hirakud. The second most common h2 was
shared between samples collected from rivers
Satluj, Brahmaputra and Gomti. Haplotype
h3 was shared between samples collected
from rivers Satluj and Brahmaputra, where
as, h4 was shared between samples collected
from rivers Ghagra and Gomti. Rest 38
haplotypes (h5-h42) were unique. AMOVA
indicated 60.55% variat ion among
populations and 39.45% variation within
populations. The Fst value was 0.60554.

Complete ATPase 6/8 region (842 bp)
was sequenced for 300 individuals of C.
mrigala. A total of 22 haplotypes were found.
Most common haplotype, h1, was shared
between all the populations. Second most
common haplotype, h2, was also present in
all the populations. Total no. of shared
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haplotypes was four. Haplotype h3 was
present in all populations, except that of
River Satluj, h4 was present in populations
of rivers Bhramaputra, Gomti and Kali
Sindh; h5 in populations of rivers Chambal
(Gwalior) and Ghagra and h7 was present
in populations of rivers Chambal (Kota) and
Kali Sindh. Fifteen haplotypes (h8-h22) were
unique in rivers Sharda, Satluj, Gomti,
Bhagirathi, Chambal (Kota and Gwalior),
Son, Tons and Kali Sindh. AMOVA indicated
7.57% variation among populations and
92.43% within populations. The Fst value was
0.07574.

Clarias batrachus
The sequence of  a  307 bp part ia l

segment at the 5’ end of the Cyto b mtDNA
gene was determined for 205 individuals of
Clarias batrachus collected from thirteen
different locations. A total of 19 variable
nucleotide sites were found, of which, 12
differed by transitional substitution, 7 differed
by transversional changes. A total of 288
positions were conserved with 19 haplotypes
and 15 parsimony informative sites. The
average frequencies of four nucleotides for
all the samples of C. batrachus were: A: 26.7%;
T: 30.3%; C: 26.7% and G: 16.3%. Nucleotide
sequences of Cytochrome b were A+T rich
(57.0%) with transition to transversion ratio
being 2.668.  The most common haplotype,
h1, was observed in samples collected from
Sitapur and was shared by al l the
populations except those collected from
Maligaon, Udaipur, Guwahati, Ramnagar,
Dompara and Jalpaiguri.

A total of 842 bp of ATPase 8 and
ATPase 6 mitochondrial gene was amplified
and analyzed to determine genetic variation
from 205 individuals of C. batrachus collected
from thirteen different  locat ions. The
alignment of the sequences revealed nine
different haplotypes defined by ten divergent
nucleotide sites. Out of 842 bases, 832 were

constant, 8 were variable with parsimony
informative and 2 singletons. The average
frequencies of four nucleotides for all the
samples of C. batrachus were: A: 33.4%; T:
26.7%; C: 29.1% and G: 10.8%. Nucleotide
sequences of Cytochrome b were A+T rich
(60.1%) with transition to transversion ratio
being 1.644. The most common haplotype,
h1, was found in individuals from all groups,
except  those collected from Maligaon,
Udaipur, Guwahati , Dompara and
Jalpaiguri.

Biological  Characterization

Age and Growth
Scales from 10 wild populations of L.

rohita (n = 640), C. mrigala (n = 391) and C.
catla (n = 263) were extracted, preserved and
studied for age and growth analysis. Growth
rate of L. rohita were analyzed by back-
calculation methods from different
populations.  The analysis of the back-
calculated results indicated variation at
different age classes among the populations.

The values of growth characteristics
(Clth) are useful to determine the period,
where the first year ends and the second
phase begins. Growth constants (C lt) are
useful to determine the periods of life span
of the fish. The results indicated that L. rohita
enters second period of life after 3rd year in
all the rivers studied. The analysis of the
growth constant indicated maximum three
life phases from all the studied rivers except
River Ken, where two life phases were
observed.

Analysis of specific rate of linear growth
showed downward trend with increase in the
age group in all the rivers studied in case of
C. mrigala, except in River Son, where the
value tends to increase slightly. The age
classes from eight  populat ions were
composed of 1+ to 8+. The value of specific
rate of weight increase was also observed in
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the declining trend from all the rivers, except
River Son, which went parallel to the value
of specific rate of linear growth.

Specific rate of l inear growth also
showed downward trend with increase in the
age group in all  the stocks of  C. catla.
Maximum age classes recorded were 8+. The
value of specific rate of weight increase was
also observed in the declining trend from all
the rivers.

Scanning Electron Microscopic structure
of  C. batrachus  otol ith was analysed.
Attempts were made to study the age and
growth of C. batrachus (n = 220) by otoliths
from three populations. The study indicated
the age classes upto 2+ years. Regression
analyses of total length with scale radius
were plotted for all the species and the results
obtained were significantly different at 5%
level.

Length-weight relationships and
condition factor

Analysis of length-weight relationship
and condition factor of L. rohita (n = 640), C.
mrigala (n = 391) and C. catla (n = 263) was
completed. In L. rohita, the value of regression
coefficient (b) exhibited a positive allometric
growth (b>3) for all the rivers studied. The
value of mean condition factor (K) ranged
between 1.17-1.46. The value of b showed
positive allometric growth for all the rivers
studied, except rivers Ganga (b=1.91) and
Kali Sindh (b=2.23) which revealed negative
allometric growth and the value of mean
calculated condition factor ranged between
0.95-2.81 in case of C. mrigala. The value of b
for C. catla showed positive allometric growth
for all the rivers studied, except rivers Son
(b=2.95) and Betwa (b=2.86) which indicated
slightly negative allometric growth. The value
of mean calculated condition factor for C.
catla ranged between 1.40-1.97.

The relationships between fish length

and fish weight, and between otolith length
and fish length, were worked out for C.
batrachus (n = 273) collected from rivers
Gomti, Ganga and Betwa. The relationship
between the fish weight and length (total and
standard) was highly significant (P<0.05).
The relationship between the otolith length
and fish length was not significantly different
between left and right otoliths (P<0.05). The
relationship between fish length (total and
standard) and otolith length was linear, and
was explained by least-squares regression (r2>
0.87).

Reproductive Parameters
Among reproductive parameters

studied, average Gonado-Somatic Index (GSI)
for L. rohita (n = 640) for male was minimum
in River Son (0.43) and maximum for River
Sharda (3.84). In case of females, GSI was
minimum in River Son and maximum in
River Ganga, ranging from 6.45 and 22.06,
respectively. In C. mrigala (n = 391), GSI for
male was maximum in River Chambal (4.52)
and minimum in River Tons (0.21), while in
female, GSI was maximum in River Gomti
(22.68) and minimum in River Ghagra (4.47).
In C. catla (n = 263)  GSI for male was
minimum in River Son and maximum in
River Chambal, ranging from 0.18 and 2.14
respectively, where as, in female, GSI was
minimum in River Son (4.12) and maximum
in River Betwa (22.42).

Relative fecundity (no./kg body weight)
in the studied fishes showed considerable
variation. In L. rohita (n = 129), it was
maximum for samples collected from River
Sharda (1,14,811 nos.), followed by, those of
rivers Betwa, Ganga (at Narora), Chambal,
Ghagra, Ken, Son and Tons, with mean
values 1,07,821, 1,02,152, 1,01,981, 1,00,837,
1,00,587, 98,025 and 97,566, respectively. In
C. mrigala (n = 104), maximum relative
fecundity was reported in samples collected
from River Tons (1,05,161 nos.), followed by
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those of rivers Betwa, Ganga, Chambal, Ken,
Son and Ghagra with mean values 1,04,083,
1,03 ,947, 1,00,553, 1,00,351, 99,855 and
50,000, respectively. In C. catla (n = 36), the
maximum relative fecundity was found in
samples collected from River Betwa with the
mean value of 1,26,663, followed by those of
Son, Chambal and Ken with mean values
1,11,839, 97,961 and 35,392, respectively. The
mean relative fecundity of C. batrachus was
7821 from River Betwa. Linear regression
analysis was applied to determine the
relationship of fecundity (F) with total length
(TL), total weight (TW) and weight of ovaries
(OW). Relationships were found significant
and a linear pattern was obtained, except for
ovary weight with fecundity in, rivers Son
and Ghagra in L. rohita, rivers Son, Tons,
Betwa and Ken in C. mrigala and River Betwa
in C. catla; total length with fecundity in River
Ganga in C. mrigala and rivers Betwa and
Ken in C. catla; and total body weight with
fecundity in River Son in C. catla.

Project Title: Bioprospecting of genes
and allele mining for abiotic stress
tolerance

Project Period: May, 2009 – March, 2012

Project Personnel:
Vindhya Mohindra (PI)
and Ravindra Kumar

Funding Agency : NAIP,
ICAR

Anoxia (hypoxia) tolerance
in Indian catfish, Clarias
batrachus

The work on anoxia
(hypoxia) tolerance in Indian
catfish, Clarias batrachus was
continued. C. batrachus lives
in freshwater pools which
usually have low O2 and

high CO2 content and is known to be hypoxia
tolerant. The analysis of EST sequences
obtained from 12 subtracted libraries in C.
batrachus was done to identify hypoxic
responsive genes. It revealed 491 differentially
expressed genes, cumulative in all six tissues,
were functionally annotated while 11 were
identified as hypothetical proteins; 216 ESTs
having similarity in Genbank database but
their function could not be assigned and 48
ESTs identified as novel, without significant
similarity in database. It was found that 98
genes were differentially expressed in more
than one tissue. KEGG and GO  analysis
showed that differentially expressed genes
exclusively affecting metabolic pathways
were 36, those involved in signaling 23 and
immune relevant genes were 25 (Fig. 4).
Major affected processes included metabolic,
cellular, regulation, response to stimulus,
developmental, localization and signaling.
Complete CDS  was obtained for 62 genes
and one novel transcript. Among 57 genes
selected for validat ion of  different ia l
expression, 24 annotated and 5 unannotated
genes showed significant  different ia l
expression by qRT-PCR in samples under
different experimental hypoxic time periods
{short-term} at pCrit and natural samples

Fig. 4. Differentially expressed genes in C. batrachus under hypoxia affecting
biological process
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{long-term} during dry summer period.
Differentially expressed genes under hypoxia
found in the present study, involved in
metabolism, signaling, stress response,
proliferation and cytoskeleton proteins along
with two transcriptions factors, provides an
opportunity to  elucidate their possible
interaction that may have significant role in
contribution towards hypoxia tolerance in C.
batrachus.

Project Title: AFLP fingerprinting and
development of microsatellite markers
for endangered Golden Mahseer

Project Period: April, 2008 – September,
2011

Project Personnel: Poonam Jayant Singh
and M. Goswami

Funding Agency : Institutional
The work on development  of

microsatellite markers for endangered golden
mahseer was continued. In this work, Fast
Isolation by AFLP of Sequences Containing
Repeats (FIASCO) based strategy was used
to develop de novo microsatellites. Genomic
libraries enriched with simple sequence
repeats (SSR or microsatel li tes)  were
constructed using FIASCO for enriching
microsatellite rich sequences by biotinylated
probes for development of  denovo
microsatellites. The SSR motifs were isolated
for Tor putitora, T. tor and T. khudree and
cloned for sequencing of  inserts. The
sequences were analysed for detecting simple
perfect, compound perfect and imperfect
microsatellite repeats.

The SSRs were extracted using databases
available in public domain. Every database
provides different types of SSR motifs,
depending on the algorithm. Crude SSR
extraction was carried out for mining 4263
perfect novel microsatel li tes and 857
compound microsatel li tes. The default

parameters for perfect repeat were: mono: 5,
di: 3, tri: 2, tetra: 2, penta: 2, hexa: 2, with
0% imperfection. A total of 4106 imperfect
novel microsatellites and 813 imperfect
compound microsatellites were extracted
using default parameters with 10%
imperfection. Robust extraction of 180 perfect
microsatel li tes and 20 compound
microsatellites was carried out and primers
were designed from sequences carrying
sufficient flanking regions.

A total of 98 perfect and 13 compound
SSRs were extracted from 196 sequences for
Tor putitora (Fig.5) while a total of 58 perfect
and 7 compound SSRs were extracted from
156 sequences for T. tor (Fig.6), 24 perfect and
nil compound SSRs were extracted from 88
sequences for T.  khudree (Fig.7) . The
abundance of SSR repeats is shown in Venn
diagram (Fig.8). Di nucleotide motifs were
abundant  in T. tor,  followed by
tetranucleotide repeats. These identified SSRs
would be useful  for genetic diversity,
population and phylogenetic studies in the
three Tor species.
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Fig. 6. Frequency of different SSR motifs in Tor tor
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Project Title: Genetic characterization
and conservation biology of
economically important Siluroid fish
Ompok pabda of Tripura

Project Period: March, 2011 – February,
2014

Project Personnel: U.K. Sarkar (PI),
Mahender Singh and S. Banik (Tripura
University)

Funding Agency : DBT, Govt. of India

Ompok pabda (Hamilton), popularly
known as ‘butter catfish’, is a freshwater
species nat ive to  India . It  has a  wide
distribution covering North Eastern states,
Bihar and West Bengal (Fig.9) The species
supported a strong fishery especially in North
Eastern states during the early 1970s,
however, in the early 1980s, sharp fall in
catches was observed, indicat ing swift
decline in abundance and distribution of this
fish in those areas. Consequently, the species
has been listed as near threatened (NT)
category as per IUCN red list of threatened
species (IUCN, 2011). In view of the above,
the work was initiated for evaluation of life
history traits and identification of potential
wild stocks of O. pabda in Tripura State.

Germplasm explorations were carried
out in rivers and lakes of Tripura State. Out
of 25 explorations carried out, a total of 110
tissue/fish samples were collected from
different populations viz. Gomati, Feni and
Dhalai rivers, Rudrasagar lake, Hurijola
wetlands and adjoining areas at Dhalai
district. Biological data on length-weight,
gonado—somatic index, fecundity and
population parameters were collected for 65
individuals. Detailed morphometric and
meristic data were collected from different
populations to  detect morphological
variations among the stocks by using
principal  component  analysis and
discriminant  funct ion analysis. For
population genetic analysis, tissue samples of

Fig. 9.   O. pabda collected from Gomati River, Tripura

Fig. 7. Frequency of different SSR motifs in Tor khudri
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Fig. 8. Venn diagram representation for common and
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O. pabda collected from River Feni, Tripura
were processed for DNA isolation and
standardization of PCR conditions for
mitochondrial DNA. Fish otoliths were
processed for age and growth analysis and
shape variation of otolith among different
populations (Fig. 10). The study will generate
extensive data on the biological attributes of
this threatened fish from different locations
of Tripura which would be helpful  in
identifying superior biological traits and
distinct stocks.

economically significant due to their desirable
taste, high growth rate and enduring difficult
environmental conditions. India is endowed
with rich diversity of catfishes with presence
of above 200 species belonging to 52 genera
of 13 families. As the conventional method
of characterization and identification of
catfishes based on morphological features
may be erroneous in some cases, studies are
needed to re-examine systematic
relationships among the species using
molecular markers.

Nucleotide sequence analysis of ITS
region of rRNA gene has been widely used
in molecular taxonomy and systematic
studies because of highly repetitive copy
number and presence of high variation
between closely related species. Similarly,
ribosomal protein (r-protein) genes and S7 r-
protein gene have widely been used as
markers for phylogenetic studies and
comparative genomics. The S7 r-protein gene
is a  discontinuous protein-coding gene
consisting of 7 exons and 6 introns in series.
The introns appear to harbour a much greater
degree of genetic polymorphism within and
between species, because of lower evolution
pressure than exons.

As the sequence information about the
three nuclear gene regions namely, internal
transcribed spacer 2 (ITS 2), S7 ribosomal
protein intron 1 (S71) and ribosomal protein
L18 (RPL18) is lacking for Indian catfish
species, the study was aimed to generate
sequence information for DNA regions and
to establish phylogenetic relationship among
them based on the variation in DNA
sequence.

PCR amplification of ITS2 region was
carried out in six catfish species namely,
Pseudecheneis sulcatus, Heteropneustes fossilis,
Mystus tengra, Wallago attu, Rita rita and
Eutropiichthys vacha, and the amplicons were
custom sequenced. The sequences were

Fig. 10.  Otolith dissection from O. pabda

Project Title: Cytogenetic and molecular
characterization of freshwater catfishes
using selected nuclear DNA region

Project Period: April, 2009 – March, 2012

Project Personnel: Ravindra Kumar (PI),
N.S. Nagpure, B. Kushwaha and
M Goswami

Funding Agency : Institutional

Molecular phylogenetic analysis in
freshwater catfish species

Catfish are diverse group of bony-plated,
smooth and naked f ishes and are
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organisms. Hence, an attempt was made to
study the acute toxicity of  chromium
compounds and tannery effluents to L. rohita.
The acute toxicity bioassay for potassium
dichromate and tannery effluents were
conducted separately in static system and the
96 h median lethal  concentration of
potassium dichromate and tannery effluents
in L. rohita were estimated to be 118.71 and
6.35 mg/l, respectively, using probit analysis
(Table 3). The results are useful to determine
safe level in fishes and for formulation of
strategies for treating tannery effluents.

aligned using ClustalW software and the
consensus sequences containing partial 5.8S
rRNA gene, complete ITS2 and partial 28S
rRNA gene were obtained. The sequences
were analyzed and phylogenetic tree was
constructed using MEGA 4.0 software
(Fig.11). The minimum genetic distance (0.45)
was found between R. rita and E. vacha,
whereas, maximum distance (0.82) was
found between H. fossilis and P. sulcatus. The
overall average genetic distance among the
above species was found to be 0.67.

Fig. 11. Neighbor joining tree showing comparative
relatedness among catfish species based on ITS2
sequences

Project Title: Assessment of genotoxic
effects of tannery effluents in fishes of
River Ganga

Project Period: September, 2009 -
September, 2011

Project Personnel: N.S. Nagpure (PI) and
Ravindra Kumar

Funding Agency : UPCST, Lucknow

Acute toxicity of chromium (Cr) and
tannery effluents to Labeo rohita

River water pollution due to rapid
industrialization and other anthropogenic
activities, has become a serious problem as it
adversely affects the aquatic environment.
The leather tanning industries pose a major
problem because these industrial units release
treated/ untreated tannery effluents
containing heavy metals, like chromium,
which induce toxic effects in aquatic

Table 3. Median lethal concentrations of
potassium dichromate and tannery
effluents in L. rohita at 96 h post exposure

95% 
Confidence 

Limits Toxicants 
Lethal 

concentrations 
(LC50) (mg/l) 

Lower Upper 
Potassium 
dichromate  118.71 18.09 130.41 

Tannery 
effluents 6.35 2.56 8.08 

 
Assessment of genotoxicity and
mutagenicity potential of chromium in L.
rohita

The mutagenic and genotoxic effect of
potassium dichromate was assessed in L.
rohita using micronucleus (MN) test and
comet assay. Based on the 96 h LC50 value,
three sub-lethal (SL) test concentrations of
potassium dichromate (SL-I = 29.5 mg/l, SL-
II =59 mg/l and SL-III =88.5 mg/l) were
selected for 96 h in vivo exposure experiment.
Sampling of blood and gill tissues from five
test specimens was done at 24, 48, 72 and 96
h post-exposure for assessment of MNi
induction and DNA damage. Concentration
and time dependent genotoxic and mutagenic
effect in chromium exposed L. rohita were
observed. The DNA damage measured, in
terms of  % tail DNA, was found to be
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increased significantly (p<0.05) from 9.16 to
20.08  in erythrocytes of exposed specimens,
while in gill cells it increased from 12.60 to
23.01 with the progression of experiment. The
highest DNA damage in both the tissues was
found at the highest test concentration (SL-
III) and exposure time. Similarly, chromium
induced MNi in all experimental groups and
the highest MNi induction (0 .50%) was
observed following exposure to the highest
concentration at 96 h.

Assessment of oxidative stress induced by
pollutants in fishes collected from
different sites of River Ganga

Oxidat ive stress response was
investigated through estimation of catalase
(CAT) and superoxide dismutase (SOD)
activities in liver, kidney and gills of L. rohita
collected from three different sites,  i.e.
upstream (site A), tannery effluent discharge
site (site B) and downstream (site C) of River
Ganga near Kanpur. The results indicated
that the specimens procured from polluted
sites experienced oxidat ive stress as
characterized by significant  (p<0.05)
variation in the antioxidant enzyme activities
as compared to  control . A signif icant
elevation in SOD activity and depletion in
CAT activity was observed at site B in the
tissues of L. rohita in comparison to control,
site A and site C (Fig.12). These observations
will be helpful  in organ-specif ic risk

assessment of pollutants, especially tannery
effluents induced oxidative stress in fishes.

Project Title: Development of protocol for
germ cell transplantation in fish

Project Period: April, 2011 – March, 2014

Project Personnel: B. Kushwaha (PI),
N.S. Nagpure and Ravindra Kumar

Funding Agency : Institutional
Germ cell transplantation is a powerful

technique which consists of the isolation of
spermatogonial cells from a donor animal
and the transplantation of these cells into a
recipient testis, where they will develop and
form mature fertile sperm with the donor
genetic characteristics. This technique has
been largely utilized in the past decade in
mammals, aiming to invest igate
spermatogenesis and the stem cell biology. It
also offers great potent ia l for studies
involving biotechnology, transgenic animals
and the preservation of the genetic stock of
valuable animals or endangered species. The
success and eff iciency of  germ cells
transplantation depends on a recipient animal
in which endogenous spermatogenesis is
naturally absent or experimentally deprived.

Studies were initiated to develop
protocol for transplantation of Labeo rohita
spermatogonial cells in Mozambique tilapia,
Oreochromis mossambicus. For depletion
endogenous spermatogenesis in Mozambique
tilapia, the protocols as described by Lacerda
et al. (2010) was followed. The fish were
maintained at 32 oC temperature for two
weeks for preparation of fish for chemical
depletion of spermatogenesis by injecting
busulfan @18 mg/kg body weight. The
comparative histology of testes in control,
heat treated and busulfan treated individuals
was studied. In control fish, the seminiferous
tubules showed spermatogenic cysts in
various stages of development (Fig.13a).

Fig. 12. Induction of superoxide dismutase enzyme
activity (units/min /mg protein) in liver, kidney and gills
of L. rohita collected from different sites of River Ganga
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Exposure of fish to sl ight ly higher
temperature increased the number of the
spermatocytes in seminiferous tubules (Fig.
13b). In busulfan treated fish spermatocytes,
depletion was observed indicat ing the
gradual decrease of spermatogenesis with the
increase of duration of the exposure (Fig. 13c
and 13d). Further standardization is under
progress. Efforts were also made to isolate
spermatogonial germ cells from L. rohita. The
cells were isolated utilizing a percoll gradient
to select immature spermatogonial cells.

Project Title: Genetic stock structure
elucidation in Tenualosa ilisha and
Channa striatus
Project Period: April, 2010 – March, 2013
Project Personnel: Mahender Singh (PI),
N.S. Nagpure, A. Gopalkrishnan and
Ravindra Kumar
Funding Agency : Institutional

A total of 212 samples belonging to 7
populations of C. striatus were collected from
Lucknow (67), Surat (4), Indore (35), Jhansi
(35), Nilambur (7), Vijayawada (48) and
Udham Singh Nagar (16). DNA was isolated
and PCR condit ions standardized for
amplification of microsatellite loci. Out of 37
microsatellites loci screened for cross species
amplification, twelve microsatellite loci were
selected for DNA sequencing for
confirmation of microsatel li tes and
genotyping. A total of 144 samples belonging
to 5 populations of T. ilisha were collected
from Diamond Harbor (26), Farraka (16),
Palaghar (near Mumbai 35), Ukai dam (32),
and Bharuch (35). DNA was isolated and
PCR conditions standardized for cross
species amplification of microsatellite loci in
T. ilisha. Out of 41 microsatellite loci screened
for cross species amplification, 11 loci were
finalized for sequencing and genotyping.

Fig. 13. Transverse section of O. mossambicus tilapia testis (a) Control, (b) exposed to warm water (32oC) for two
weeks, (c) after one week of busulfan treatment and (d) after four weeks of busulfan treatment
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Project Title: DNA barcoding of Indian
fishes

Project Period: October, 2005 – March,
2012

Project Personnel: Mahender Singh (PI),
A. Gopalkrishnan, N.S. Nagpure,
M. Goswami, U.K. Sarkar and K.V. Singh

Funding Agency : Institutional
A total of 300 samples of the following

43 f ishes belonging to  freshwater and
brackishwater ecosystems were collected
from Kerala , Andhra Pradesh, Orissa ,
Maharashtra, Gujarat, Madhya Pradesh and
Uttar Pradesh, for DNA barcoding (Fig.14):

Freshwater: Anabas testudineus, Aspidoparia
morar, Barilius bakeri, B. gatensis, Channa

P. sophore, Rasbora daniconius, Salmostoma
bacaila, Sperata aor, Tor putitora, Wallago attu
and Xenentodon cancila.

Brackish water: Leiognathus equulus, Secutor
insidiator,  Sillago sihama,  Tenualosa toli,
Terapon puta, Triacanthus biaculeatus and
Upeneus indicus.

DNA amplification, sequencing,
sequence editing and analysis of 16S rRNA
in 464 samples of the following 174 species
have been completed.

Abudefduf vaig iensis, A. xanthozona,
Acanthocepola abbreviata, Acanthurus lineatus,
A. triostegus, Alectis indica, Alepes kalla,
Aluterus scriptus, Amphiprion nigripes, A.
sebae,  Anampses lineatus, Anchoviella
commersonii, Apogon novemfasciatus,  A.
norfolcensis, Arothron hispidus, A. immaculatus,
Atherinomorus stipes, Auxis rochei, Balistapus
undulatus, Cephalopholis urodeta,  Caesio
caerulaurea,  Calamus penna, Calotomus
spinidens, Canthigaster solandri, C. valentini,
Carangoides ferdau, C. malabaricus, Caranx
carangus, C.  para,  Cephalopholis argus,
Chaetodon auriga, C. citrinellus, C. lunula, C.
octofasciatus, Chanos chanos, Cheilodipterus
quinquelineatus, Chelinus trilobatus,  C.
undulatus, Charybdis natator, Chromis elerae,
Chrysiptera biocellata, C. caeruleolineatus, Coilia
dussumieri,  Cypselurus comatus,  C.
poecilopterus, Dascyllus aruanus,  D.
trimaculatus, Decapterus russelli, Dendrochirus
barberi, D.  zebra, Dendrophysa russelii,
Diagramma pictum, Echeneis naucrates,
Echidna nebulosa, Ephippus orbis, Epinephelus
fasciatus,  E. coioides,  E. dicanthus,  E.
macrospilos, E. malabaricus, E. merra, Escualosa
thoracata, Euthynnus affinis,  Fistularia
tabacaria, Gazza minuta, Gerres filamentosus,
Gnathodentex aureolineatus, Gymnothorax
favagineus,  G. javanicus, Johnius axillaris,

micropeltes, C. striata, Chanda  nama, Chela
laubuca, Cirrhinus reba, Garra mullya,
Glossogobius g iuris,  Gonoproktopterus
curmuca, Hilsa kele, Labeo calbasu, Mystus
cavasius, M. vittatus, Notopterus notopterus,
Oreochromis mossambicus, Osteobrama bakeri,
O. cotio cotio,  Osteochilichthys nashii,
Parambassis ranga, Pristolepis marginata,
Puntius arulius, P. conchonius, P. denisonii,
P. filamentosus, P. melanostigma, P. sarana,

Fig. 14. Fishing for sample collection in Thalipuzha,
Tributary of Kabini River in  Wayanad District, Kerala
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J.  belangerii,  Halichoeres hortulanus,  H.
nebulosus, H.  scapularis,  H. zeylonicus,
Hemiramphus balao, H.  far, Heniochus
acuminatus, Hilsa kelee, Ilisha kampeni, Kathala
axillaris, Lobotes surinamensis, Lactoria cornuta,
Lagocephalus inermis, Leiognathus bindus, L.
dussumieri, L. lineolatus, Leptoscares vaigiensis,
Lepturacanthus savala, Lethrinus harak, L.
olivaceus, L.  ornatus, L.  ret iculatus L.
xanthochilus, Lutjanus  argentimaculatus L.
bengalensis L. fulviflamma, L. fulvus, L. gibbus,
L. kasmira, L. lutjanus, L. madras, L. sebae,
Melichthys indicus,  Mobula diabolus,
Mulloidichthys flavolineatus, Muraenesox bagio,
Myripristis melanostictus, M. murdjan, Narcine
timlei, Nemipterus japonicus,  Novaculichthys
taeniourus, Odonus niger, Ostracion cubicus,
Otolithes ruber, Oxymonacanthus longirostris,
Parapercis hexophtalma, Parastromateus niger,
Parupeneus bifasciatus, P. macronemus, P.
porphyrus, Petroscirtes variabilis, Plectorhinchus
gaterinus, P. orientalis, P. sordidus, Plicofollis
tenuispinis, Polydactylus plebeius, P. sextarius,
Polynemus sextarius, Pomacanthus imperator,
Pomacentrus brachialis, P.  chrysurus,
Pomadasys maculatus, Priacanthus hamrur,
Psammoperca waig iensis, Pseudorhombus
arsius, P. triocellatus, Pterois antennata, P.
volitans, Rhinecanthus aculeatus, R. rectangulus,
Rhinobatos annandalei, Sarda orientalis,
Sardinella gibbosa, S. longiceps, Sargocentron
cornutum, S. punctat issimum, S. rubrum,
Saurida nebulosa,  S. tumbil, Scoliodon
laticaudus, Scomberoides tala, Secutor indicus,
S. insidiator, Siganus stellatus, Sillago sihama,
Sphyraena barracuda, Spratelloides delicatulus,
Stethojulis albovittata, S. trilineata, Strongylura
leiura, Synodus synodus, Terapon jarbua, T.
puta, Thalassoma hardwicke, T. jansenii,  T.
quinquevittatum, Thunnus tonggol, Tylosurus
crocodilus,  T. leiura, Upeneus sulphureus,
U. vittatus, Variola louti and Zebrias guagga.

Project Title: Protein profiling of
L. rohita based on mass spectrometric
Analysis (ESI)

Project Period: April, 2010 – March, 2013

Project Personnel: M. Goswami (PI),
N.S. Nagpure, Ravindra Kumar and
A. Srinivasan (AIIMS, New Delhi)

Funding Agency : Institutional

Total protein was extracted from gill,
liver, heart, kidney and spleen tissues of L.
rohita for its protein profiling. Samples were
prepared following standard protocol. Two-
Dimensional Electrophoresis (2-DE: IEF-SDS)
was carried out  with protein samples
extracted from different tissue samples
(Fig.15). The 2-DE gels were stained with
si lver, colloidal Coomassie G-250 and
Coomassie Brilliant Blue for visualization of
the spots. The total number of 2-DE spots
collected from liver, heart and brain tissue of
L. rohita was 41, 10 and 32, respectively
(Fig.16). In-gel trypsinization of the 2-DE
spots was performed and the mass
spectrometric analysis of the trypsinized
samples was carried out in All India Institute
of Medical Sciences, New Delhi. The proteins
were identified and analyzed using
MASCOT.

Fig. 15. SDS-PAGE of total protein sample.
Lane 1=Gill, Lane 2=Liver, Lane 4-10 = Muscle
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Project Title: Establishment of National
Agricultural Bioinformatics Grid in
ICAR

Project Period: April 2010 - March 2012

Project Personnel: N.S. Nagpure (CCPI),
S.P. Singh, A.K. Pathak, U.K. Sarkar and
Mahender Singh

Funding Agency : NAIP, ICAR

Genetic databases
The work on development of genetic

databases was continued. Five fish genomic
resource databases namely, Fish Barcode
Information System (FBIS), Fish Karyome,
Fish Ribosomal DNA, Fish ESTs and Fish
Microsatellites, have been developed under
the NAIP funded project on “Establishment
of National Agricultural Bioinformatics Grid
in ICAR (NABG)” and are being updated
periodically. The two databases viz. FBIS and
Fish Karyome are available online. FBIS
contains 2061 barcode records of 412 species
(Fig.17). The web interface of FBIS has been
integrated with tools and applications for
retrieving and viewing information about
database statistics and taxonomy including,
species identification and inter-specific and
intra-sequence divergence estimation. The
database can be accessed at URL: http://

mail.nbfgr.res.in/fbis/.

Fish Karyome database contains
karyological information of Indian fishes and
enables quick sharing of  karyological
information on fish species, in addition to
physical and phenotypic information among
the researchers via web. The database
provides information on chromosome
number, morphology, sex chromosomes and
cytogenetic markers like nucleolar organiser
regions, constitutive heterochromatic bands,
etc., in addition to phenotypic information
and contains 375 records of 168 species
belonging to 43 families under 10 orders. The
database is accessible at  URL: ht tp://
mail.nbfgr.res.in/fishkaryoms/.

Fish ribosomal DNA database developed
using MySQL on Linux platform presently
contains 727 GenBank records for 114 Indian
fish species. Fish EST database contains 2662
GenBank records for 2 species namely, Labeo
rohita (1631 ESTs), Schizothorax richardsonii
(1031 ESTs). Fish Microsatellites database
presently contains 614 microsatellite records
for 37 Indian fish species belonging to 10
families.

EST pipeline development
EST pipeline is a useful web based tool

for gene discovery and functional annotation

Fig. 16.  2-DE image from liver sample of L. rohita with
protein spots selected for MS analysis

Fig. 17.  A screen shot of Fish Barcode Information
System (FBIS)
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of protein of Indian fishes. It involves ESTs
cleaning, clustering, assembling, putative
annotat ion,  hypothetical peptide and
pathway prediction. It will take set of ESTs
sequences of fishes as an input and the
output will display genes, proteins and their
metabolic pathways.

Molecular modeling, dynamics and
docking

Molecular modeling, dynamics and
docking methodologies were used to
understand the disease mechanism involved
in White Spot Disease caused by White Spot
Syndrome Virus (WSSV) in shrimp Penaeus
monodon.  The shrimp receptor protein
PmRab7 was designed by software Modeller
9v8 and simulated by software GROMACS.
The 3D structure designed was further
checked by energy validation servers like
PROCHECK, PROSA, Ramachandran Plot,
ERRAT and VERIFY 3D. The structure of the
protein molecule was found to be well
stabilized, which was further confirmed by
simulat ion of  3D structure of  PmRab7
(Fig.18). The same was submitted to Protein
Model Database (http:// mi.caspur.it/PMDB).
Similar work was also performed for VP28
protein of virus WSSV.

Project Title: Microsatellite markers for
genetic diversity analysis in natural
populations of Cobia (Rachycentron
canadum) and Silver pomfret (Pampus
argenteus)

Project Period: November, 2010 –
November, 2013

Project Personnel: P.R. Divya (PI),
A. Gopalakrishnan and V.S. Basheer

Funding Agency : DBT, Govt. of India

Samples of cobia and silver pomfret were
collected from the coasts of Gujarat, Kerala,
Tamil Nadu, Orissa  and West Bengal .
Twenty one polymorphic microsatellites from
Pampus chinensis and P. cinereus were tested
for cross-amplification in P. argenteus. Out of
21 microsatel li te primers ident if ied in
pomfrets, 18 primer pairs were tried in P.
argenteus, of which, 15 got amplified. All
primer pairs amplified only a single locus. To
confirm the occurrence of repeats, the cross-
amplified polymorphic microsatellite loci
were analyzed by sequencing. All the loci
were found to contain repeat sequences.
These loci are now being used in larger
sample size from different coasts and data
generated is  being analyzed for stock
structure analysis of the species. Similarly, 35
primers were identified in another candidate
species for mariculture, cobia, Rachycentron
canadum. Out of 35 primers, 20 primer pairs
were tried in R. canadum, of which, 14 got
amplified with 2-6 alleles in each locus
(Figs.19-20 and Table 9). All primer pairs
amplified only a single locus. These identified
polymorphic primers wil l be used for
population studies in cobia and pomfret.

Fig. 18.  3D structure of PmRab7 protein designed by
Modeller 9v8 (PMDB  id PM0077992)
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Table 4. Characteristics of 14 microsatellite loci in R. canadum

R. canadum S.  
No. Locus Primer sequence (5’-3’) 

Ta (°C) Repeat motif Size range 
1. Rca 1B-D09 F:CAGCCTGCTTAGCCTATCA 

R:GAAGGATGGACCACTTGTGAC 
60 

(GT)9 (CT)6 169 - 185 

2. Rca 1B-E08B F:GCAGTTGATTCTGATTGCTACAC 
R:CTAATGCCAGCTCATTATGTCC 

61 
(CA)8GA(CA)3 120-122 

3. Rca 1B-F07 F:GGAATCTGGTGGTGAGTCAT 
R:CTGTGGCTGAAGCGTGTGTT 

56 
(GACA)6(CA)12 132-140 

4. Rca 1B-G10 F:GGAAACTCTATAACAGCATGTC 
R:GTAGACAGAGCAACACATGAG 

56 
(CT)5TT(CT)6 154-156 

5. Rca 1B-H09 F:CATGTTATTCTCCAACTCATGG 
R:GTGTATCCGCATACTTTCAG 

48 
(GATA)31 176-224 

6. Rca 1-A04 F:CACGCACATGCACTACTTTAACC 
R:GCTGTTGATGTGGCGAAGCAAC 

62 
(CA)9(CACT)4 196-206 

7. Rca 1-A11 F:CTACAGTGGTGTTCCCTGTTAG 
R:CAGTACATAGAGAAACAGGAGG 

55 
(GT)24 167-201 

8. Rca 1-B12 F:GCTTCAGGCAAGTGAGACC 
R:GGGAGGTAATTATGTCCTGT 

55 
(AC)9 177-193 

9. Rca 1-C04 F:GACATCAAGTGGCACTTTG 
R:CACTAAACTTGTTCCTCCTG 

48 (GT)17 223-253 

10. Rca 1-D11 F:CGTAACACCTTTGGAAGACATC 
R:CTCCATTGAGGCTGACTAGTG 

55 (GT)8 204-212 

11. Rca 1-E04 F:CCAAGAACAGGCGGGCAAC 
R:GCCACCATTGTGTGTGGGTGA 

50 (CA)38 GA(CA)5 210-238 

12. Rca 1-E11 F:GTCCCAGCTCCAGCCCAAAC 
R:GACACTGGCTGCGTGAGCA 

55 (CA)12 167-181 

13. Rca 1-F01 F:GCTCATTTCACTAAGTGTGTTGTAGC 
R:CCATGAATCTACATTCACCTGCCA 

60 (TG)12 202-206 

14. Rca 1-G05 F:GGGCTGTCTGCTGGCTGTAA 
R:GCATCTGTGTCCTGGTGAGAGTCCC 

50 (GT)17 274-282 

 

Fig. 19. Microsatellite analysis in R. canadum showing
two polymorphic loci

Fig. 20. Microsatellite analysis in P. argenteus showing
three polymorphic loci
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Project Title: Genetic characterization of
commercially important fishes from the
Western Ghats and marine ecosystem
using biotechnological tools

Sub-project I: Genetic characterization of
commercially important fishes from the
Western Ghats and marine ecosystem

Project Period: April, 2009 – March, 2012

Project Personnel: A. Gopalakrishnan
(PI), V.S. Basheer, P.R. Divya and
T. Raja Swaminathan

Funding Agency : Institutional

Amplification of ATPase 8/6 region in
silver pomfret, Pampus argenteus

Pomfrets form about 2% of all India
marine fish landings and command high unit
value. Fishery resources of pomfrets in Indian
waters show a dwindling catch at  an
alarming rate for the last few years, due to
over-exploitat ion, hence, they warrant
measures of conservation. Occurrence of high
genetic variability has been reported in
pomfrets from other regions of the world.
Information on genetic variability of the wild
populations of pomfrets from Indian waters
will help in evolving conservation and
aquaculture strategies with long-term
impact.

The whole (842 bp) ATPase 6 and 8
genes were sequenced from 10 samples each
from four different geographic locations
along Indian coast (Gujarat, Kerala, Chennai
and West Bengal) for stock structure analysis
of the silver pomfret, Pampus argenteus.
Altogether, 14 haplotypes were generated, of
which, two were found only in Kerala coast,
4 were specif ic to Gujarat coast and 3
confined to West Bengal coast.

Generation of species-specific molecular
signatures of endangered aquatic species

under Indian Wildlife (Protection) Act,
1972 and other marine species

Species-specific signatures of 11 finfish
and shellfish species enlisted in Schedule-I of
the Indian Wildlife (Protection) Act, 1972
were generated during previous two years
aiding in their conservation and to curb the
illegal trade of these species. During the
period under report, species-specific DNA
signature (636 bp of COI gene) of wildlife
protected sea cucumber, Holothuria nobilis
collected from Gulf  of Mannar, was
generated. In addition, species-specific partial
sequence information of 16S rRNA and COI
genes of 55 elasmobranchs of Indian waters,
including 17 deep sea sharks, were generated
in collaboration with CMFRI.

Development of species-specific
molecular signatures for resolving the
taxonomic ambiguities in large barbs of
Peninsular India

Taxonomic ambiguity exists among the
cultivable large barbs of Peninsular India.
Therefore, in order to resolve the disputes,
collections of  eight  species (Barbodes
carnaticus,  Puntius jerdoni, P. dobsoni, P.
pulchellus, Gonoproktopterus curmuca, G. kolus,
G.  (=Hypselobarbus) kurali and G.  thomassi;
5 individuals each) were made from the type
localities and other areas with a view to
generate morphological  and molecular
signatures of these species, jointly with the
ZSI-SRS. Partial sequence information of
16SrRNA and COI genes were generated in
eight  species to  resolve the taxonomic
ambiguities.

Whole mitochondrial genome
sequencing of P. denisonii and
P. chalakkudiensis

Eight sets of primers as described by
Zhang et al. (2009) in rock carp, were used
to amplify contiguous overlapping segments
of the complete mitochondrial genome in
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P. denisonii and P. chalakkudiensis. The
primers were able to amplify only five, out of
the eight, segments in P. chalakkudiensis. The
amplified products were cloned in a T/A
cloning vector and sequenced. The sequence
of the amplified segments was used to design
new primers for amplification of interspersed
regions that were not amplified. Sequencing
of 12,011 bp and 5261 bp were completed
for P. denisonii  and P. chalakkudiensis ,
respectively.

Population genetic analysis of Coilia
dussumieri along the Indian coast

Coilia dussumieri, commonly called as
‘Golden Anchovy’, is an important anchovy
resource in Maharashtra and Gujarat along
North-West coast of India. As a fishery
resource, it forms 1.2% of the fish catch of
the country, whereas, the species contributes
about 10% of total anchovy landings. The
species exhibits discontinuous distribution
and constitutes a fishery in West Bengal and
Orissa also, along with other species C.
ramcarti. It is locally called as ‘Mandeli’ in
Maharashtra and Gujarat states. Samples (70

individuals of each of the four selected
populations Gujarat, Maharashtra, Andhra
Pradesh and West Bengal) were collected in
the selected sampling sites of both West and
East coast of India. DNA isolation was
completed for 50 samples of each population.
First set of  screening of polymorphic
microsatelli te loci though cross-species
amplification was completed with 17 primer
pairs screened from 2 engraulids (Engraulis
japonica – 7 primers and E. encrasicolus – 10
primers). Out of these, 10 primers amplified
and all the products were found to contain
repeat regions, the details of which are given
in Table 5.

Sub-project II: Disease surveillance of
endemic and commercially important
ornamental fishes of the Western Ghats

Project Period: April, 2009 – March, 2012

Project Personnel: T. Raja Swaminathan
(PI), A. Gopalakrishnan, V.S. Basheer
and P.R. Divya

Funding Agency : Institutional

Table 5. Details of microsatellite loci developed through cross-species amplification in
Coilia dussumieri

S. 
No. Locus Repeat sequence Primer Annealing 

temp Size Species 

1 EJ2 (CT)43 F:  AGCAAGGGAGCAAACAATC  
R: TGCAATTTGACAGAAACCACA 58 149-279 

2 EJ9 (TC)39 F:  GCCTTACCCCTTTAGCCATT  
R:   GCCCTCCGAGTCGACATAGT 60 220-320 

3 EJ27.1 (GA)36 F:   GACTGTGAAGGAACGCTGGT  
R: ATAGGATTAGTCATCACAGGG 58 150-268 

4 EJ27.2 (GAGAA)15 F: AGAGAGACATAACCCTGTGATGA   
R:  GGATCATTGGCTCCTCCTATC 60 154-267 

5 EJ35 (TG)15 F: AGTGAGAGGACTCGCAAAGC  
R: CACACGAAGACAGACAAGCAA 58 177-270 

Engraulis  
japonica 

6 Ee 2 (CA)4GA(CA)12 F: TCGCTAGGACGCTTTACGAC 
R:CCGGAGGTTCAGTGTTCATT 57 210-284 

7 Ee 6 (GT)14(GC)6(GT)9 F: CTTCAGCCTAATGCCTCTCG 
R:CCTTTACAAGTCCCGTCATCA  56 179-283 

8 Ee 10 [(GT)9CT]2[(GT)2CT]3 F:GGTGGATGAAGTGGCAATCT 
R:CTGGGGTGGCATAACTGAAG 56 176-272 

9 Ee 16 (GT)5[(GT)4G]2(GC)2(GT)5 F: TCCCCACGTTTCACTTTCAC 
R:AAAGCCCTGGTTTCAACAGA 54 230-274 

10 Ee2-135 (ATTAG)10 F: AGGGCAGTGACAGGAGAGTC 
R: CGTTACCCTGCGTTTATACTG 59 110-165 

Engraulis 
encrasicolus 
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Tetraodon travancoricus
Cell  culture was init iated from 52

explants of caudal fin of T. travancoricus – the
smallest puffer fish endemic to the Western
Ghats. Only 5 - 6 (1 mm3) explants of caudal
fin could be obtained from a single fish. No
monolayer could be formed in explants of T.
travancoricus due to less number of explants
obtained from a fish. The dissociation cells of
caudal fin (100-200 mg from a fish) (both
warm and cold trypsinization) also yielded
approximately 1 x 102 cells even after 3
repeated trypsinization of the tissue and it
was enough (2 x 105 viable cells per cm2) to
seed the flask (Fig.21 and Table 6). Finally,
all the cells died and floated in the medium
and no monolayer could be obtained.

Horabagrus brachysoma
Healthy juveniles of yellow catfish with

an approximate body weight of 15-50 g were
obtained from Regional  Agricultural

Research Stat ion,  Kerala Agriculture
University, Kumarakom, transported live to
the laboratory and acclimatized for a week.
A total number of 30 caudal fin explants
were taken aseptically, minced into small
pieces (approximately 1 mm3 in size) and
washed three times in Phosphate Buffer
Saline (PBS)  containing antibiotics (500 IU/
ml penicillin, 500 µg/ml streptomycin and
2.5 µg/ml Fungizone). The tissue fragments
were inoculated into 25 cm2 cell culture flasks
containing 5 ml of complete growth medium
(L-15 supplemented with 20% Fetal Bovine
Serum (FBS) and antibiotics (penicillin, 100
IU/ml,  streptomycin,  100 µg/ml) and
Fungizone (2.5 µg/ml). The flasks were
incubated at 280C in a normal atmosphere
incubator and half of the medium was
changed every 4 or 5 days. Nikon TE2000-S
(Nikon Corporation, Japan) equipped with
phase opt ics was used to  observe and
photograph living cell cultures every 2–3

Fig. 21. Explant preparation of caudal fin of T. travancoricus and radiation of cells

Fig. 22. Explants of caudal fin of Horabagrus brachysoma showing radiation of cells
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Table 6. Details of cell lines/ explants developed from T. travancoricus and H. brachysoma

days for primary cell  cultures and
subcultures. A total number of 30 caudal fin
explants of H. brachysoma were attempted.
Two cell lines were developed from caudal
fin of the yellow catfish, H. brachysoma and
the current passage level is  5  and 4 ,
respectively (Fig. 22 and Table 6).

Project Title: Development and
characterization of cell lines from
Schizothorax richardsonii and Puntius
(Tor) chelynoides

Project Period: November, 2009 –
November, 2012

Project Personnel: M. Goswami (PI) and
S.N. Bahuguna (HNB Garhwal
University, Srinagar, Uttarakhand)

Funding Agency : DBT, Govt. of India
Cell culture systems were developed

from different tissues viz., caudal fin, heart,
eye and swim bladder of  Puntius (Tor)
chelynoides and caudal fin and eye of
Schizothorax  richardsonii fingerl ings by
explant method. Mixed population of cells
were present in primary monolayers from
most of the culture systems which grew well
on subsequent sub-culturing. In addition,
prominent and rhythmic heart beat was
observed in heart explants of P. chelynoides.
A predominance of fibroblastic cells over

T. travancoricus H.brachysoma 
Details (Number of explant/cell line) 

Fin Fin 
Number of explant 52 30 
Contamination of the explant 40 20 
Radiation of the explant 9 6 
No radiation of the explant 3 4 
Formation of monolayer  0 5 
Contamination of the monolayer 0 3 
Continuation of subculture  0 2 
Passage level  0 5 and 4 
 

epithelial cells in culture systems was found,
except for heart cells from P. chelynoides,
which were morphologically epithelial. Cell
culture systems from P. chelynoides were
designated as PCH and PCS for heart and
swim bladder tissues, respectively. Cells from
fin and eye of  P. chelynoides  grew
continuously giving rise to  cel l lines
designated as PCF and PCE. The cell culture
systems were optimally maintained at 24 °C
in Leibovitz’s L-15 medium supplemented
with 20% fetal bovine serum (FBS). Cells from
caudal fin tissue of S. richardsonii grew well
and continuously after every passage giving
rise to a cell line designated as SRCF. SRCF
cell line has been maintained in Leibovitz’s
L-15 medium supplemented with 10% FBS
at 24°C. Optimum growth temperature,
serum concentration and basic fibroblast
growth factor (bFGF) concentration were
determined for SRCF cell line.

Chromosomal and mt-DNA (16S
ribosomal RNA and Cytochrome oxidase
subunit I) analyses were performed for PCF,
PCE and SRCF for characterization and
authenticat ion.  Chromosome spreads
prepared from PCF and PCE cells revealed
the modal diploid chromosome number
2n=100, whereas, SRCF cells revealed a
modal chromosome 2n=98. Origin of PCF,
PCE and SRCF cell line was confirmed by
COI and 16S rRNA genes amplification.
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Immunocytochemical analysis revealed
the fibroblast morphology of SRCF cell line.
Clear and strong green fluorescent signals
were observed upon successful transfection
of PCE and SCRF cell line with pEGFP-C1
plasmid. Further, exposure of a genotoxic
compound (H2O2) to PCE and SRCF cell line
showed significant increase of DNA damage
in cel ls . PCE and SRCF cel ls  were
cryopreserved at different passage levels
using 10% dimethyl sulphoxide (DMSO).

Project Title: Establishment of a National
Repository for conservation and
characterization of fish cell lines at
NBFGR, Lucknow

Project Period: November, 2010 –
November, 2013

Project Personnel: M. Goswami (PI)

Funding Agency : DBT, Govt. of India
Fish cell culture provides an important

tool for studying various aspects of cellular
physiology, molecular biology, genetics,
immunology, endocrinology, nutrition and
comparative biology of the fish.
Establishment of cell lines from economically
important and endangered species is of great
importance for aquaculture and fisheries
management. Therefore, a “National Fish
Cell Lines Repository” has been established
for conservation and characterization of fish
cell lines with the financial assistance from
Department of Biotechnology, Govt. of India,
New Delhi. The repository aims to receive,
identify, maintain, store, cultivate and supply
cell lines to the researchers for R&D work.
The facility also aims to provide support for
training and education to stakeholders and
to serve as a National Referral Centre of
Indian and exotic fish cel l lines.  The
agreement  documents for acquisition,
deposition and distribution of cell lines were
finalized.

4.3 Explorations of Fish Germplasm
Resources

Project Title: Harmonizing biodiversity
conservation and agricultural
intensification through integration of
plant, animal and fish genetic resources
for livelihood security in fragile
ecosystem

Project Period: September, 2009 - August,
2013

Project Personnel: K.K. Lal (CCPI),
P. Punia, Vindhya Mohindra, L.K. Tyagi,
Rajeev Kumar Singh, U.K. Sarkar,
A.K. Pathak and J.K. Jena

Exploratory surveys continued in
various rivers/streams/reservoirs/lakes of
three selected districts namely, Chamba
(H.P.), Udaipur (Rajasthan) and Adilabad
(A.P.) for fish diversity and collection of
accessions. In district Chamba, altogether 40
sites were explored covering an altitude of
approximately 1800 ft to 8000 ft in the main
channel  of River Ravi  a long with its
tributaries including, 3 new rivers/streams
namely, Beltz, Sewa and Dunali (Fig.23). In
district Udaipur,  explorations of  f ish
germplasm were conducted for 8 rivers/
streams (Som, Bari, Banas, TD, Wakal, Aid,
Mansi and Sisorama) and 3 lakes (Jaismand,
Nadeshwar and Fatehsagar) (Fig.24). In
district Adilabad, 6 rivers namely, Godavari,
Penganga, Pranahita, Kaddam, Satnala,
Chityal and two reservoirs (Sriram Sagar and
Kadam) were explored.  A total  of 281
accessions of 11 species of genus Schizothorax,
Crossocheilus, Garra, Glyptosternum ,
Oncorhynchus, Salmo, Puntius and Cyprinus
were collected from Chamba (H.P.). In
district Udaipur, a total of 388 accessions of
32 species such as major carps, Labeo rohita,
Crinihus mrigala, Catla catla; minor carps
L. dyocheilus, L. gonius, L. boggut, L. calbasu,
etc., and catfishes including Sperata aor,
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Ompok bimaculatus, Wallago attu, Barelius
spp., Xenantodon cancila, Garra gotyla, etc.
were collected. Altogether, 540 accessions of
43 species including Tor spp, Labeo spp,
Ompok spp, Gonopopterus spp, Oerochromis
spp, Etroplus spp, Clupisoma spp and Channa
spp, were collected across the study area in
Adilabad (A.P.).

Length-weight relationships and
condition factor of snow trout,
Schizothorax richardsonii (Gray, 1832)
from different rivers of Himalayan region
in India

Schizothorax  richardsonii inhabits
streams and rivers of Himalayan and sub-
Himalayan regions. These streams usually
have rocky substratum with fast water
velocity. Length-weight relationships and
condit ion factor of S. richardsonii were
studied in six Himalayan rivers and streams
viz. Ravi, Sahoo, Sewa, Bhandal, Teesta and

Indus (Fig.25). The estimates of parameter b
(regression coefficient) ranged from 2.44 to
3.18 and showed significant variations (P
<0.01). The value of b in River Ravi was 2.94
and exhibited isometric growth whereas in
Teesta and Indus rivers, the values of b were
< 3, indicating negative allometric growth.
In rivers Sahoo and Bhandal, the value of b
was more than the isometric growth (b = 3),
indicating posit ive al lometric growth
(increase in body thickness or plumpness as
they grow). The isometric growth (b = 3) and
low r2 value (0.97) in Sewa stream might be
due to various life stages, condition and body
size of S. richardsonii specimens. Average
value of Fulton’s K for this species in selected
rivers ranged from 0.60 to 1.27. The lowest
value of condition factor in Sewa stream
showed fishes were nutritionally poor in
condition which may be due to unavailability
of proper food items and environmental
conditions. There were significant differences

Fig. 23. Fish germplasm exploration survey and tissue collections in District Chamba, H.P.
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(P < 0.001) in K values of S. richardsonii
among the rivers. The higher values of K in
rivers Teesta and Indus demonstrated that
the nutritional conditions of fishes of these
rivers were better in comparison to other
rivers.

First record of extended distribution of a
fish species Tor tor in the peninsular
region of India

Tor Mahseer is a well known game and
food fish that inhabits mountainous streams
to rivers and also fast flowing rivers in the
plains, often preferring clear, swift flowing
waters with stony, pebbly or rocky bottoms.
This species is so far known from the Indus,
Ganges (including Sub-Himalayan range),

Fig. 24. Fish germplasm exploration survey and tissue collections in District Udaipur, Rajasthan

Fig. 25. Condition factor of S. richardsonii in different
Himalayan rivers/streams
(Same letter above bars shows that values are
statistically not different (ANOVA; P>0.01) and
different letter shows significant different when
Tukey’s Multiple Comparison Test P <0.01)
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Brahmaputra and Narmada river systems in
India. During exploratory survey in the
Penganga River, in Adilabad district of
Andhra Pradesh, the samples of Tor tor were
collected. This is the first report from that
region (Fig. 26a & 26b). The identification was
supported by morpho-meristic and molecular
invest igat ions (Fig.27).  This indicates
extended distribution of this species from that
reported earlier. River Penganga (N 19°
45.987, E 078° 43.058, Altitude 639 ft.) is a
major tributary of River Godavari marking
the boundary between the states of
Maharashtra  and Andhra Pradesh. The
predominant habitat characteristics of study
areas were: cobbles mixed with gravel, and

a riparian cover of shrubs and trees. The
occurrence of various life stages of this species
in river suggested that, the species has
adapted in wide range of distribution and
established self-recruiting population in rivers
of Peninsular India.

Project Title: Germplasm Exploration,
Assessment and Documentation of the
Freshwater Fish Diversity of Uttar
Pradesh

Project Period: May, 2011 – March, 2013

Project Personnel: U.K. Sarkar (PI) and
A.K. Pathak

Funding Agency : UP State Biodiversity
Board

Uttar Pradesh being a land locked state
having vast freshwater resources such as
river, lakes, reservoirs, ponds and tanks. The
state has vast  potential  of aquatic
bioresources and offers considerable scope of
inland fisheries development and
aquaculture.  However, owing to  ever
increasing demand of water in this region,
these bioresources are experiencing serious
threat to both biodiversity and ecosystem
stabili ty. Therefore,  f ish germplasm
explorations were carried out in different
rivers and tributaries of U.P. and current

Fig. 26.  (a) A sample of Tor tor collected from river Penganga and (b) A stretch of river Penganga at Sangari,
Adilabad,  A.P.

Fig. 27. Neighbor joining tree of different Tor species
from peninsular India (The numbers on the branches
are bootstrap values)
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patterns of fish biodiversity, distribution and
assemblage structure was assessed.

Fish germplasm exploration
Exploration and f ish diversity

assessment was carried out at different
spatial scale in 14 rivers of U.P. A total 68
explorat ions were conducted and
Altogether, a total of 4500 individuals of fish
were collected from rivers namely, Gomti,
Saryu, Betwa, Kishan, Rapti, Afsariya,
Nakat iya,  Ramganga,  Tonsa, Bahera,
Yamuna, Ganges, Son,  Dhason and
tributaries (Fig.28). Different aspects of
biodiversity, distribution pattern, diversity
index, tropic indices and morphological traits
were carried out. Altogether, a total of 79
species belonging to  22 families were
collected (Fig.29). Family Cyprinidae was the

most dominant group contributing 28 species,
followed by Bagaridae (7 species), Channidae
(5 species) and Cobitidae (3 species). The
preliminary study indicated a high species
richness of 64 species in Gomti, followed by,
49 species in Saryu (Ghaghra) and 37 species
in Ramganga (Fig.30).  The prel iminary
observation showed dominance of small
indigenous fishes and catfishes in most of the
rivers. Draft information brochure having
brief  data on 79 fish species covering
photographs, size, habitat, locality and
economic importance was prepared. For
habitat diversity, a total of 15 physical and 6
chemical parameters were recorded (Fig.31).
Different habitat characteristics included
altitude, sinuosity index, substrate code,
shelter,  aquat ic vegetat ion,  riparian
vegetation, land use pattern, etc.

Fig. 28. Explored sampling areas (red color) of different rivers and water bodies in U.P.
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Fig. 29. Diversity of fish families recorded in different rivers

Fig. 30.  Variation in fish diversity of different rivers
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Biogeographical  shift ing and new
distribution pattern was recorded for some
of the species l ike Amblyceps mangois,
Acanthopthalmus pangia, Erethrestis hara,
Glyptothorax caevia, G. telchitta and Schistura
rupicula (Fig. 32), which was not reported
earlier. This might  be due to  climatic
variations and indication of wider
distribut ion.  The microhabitat and
macrohabitat characteristics of the respective
sampling sites were recorded and correlated
with the fish abundance data. Experimental
fishing was conducted in diverse habitats of
the selected rivers (Fig. 33) and the catch per

unit effort (CPUE) varied from 0.015 to 0.36
(kg/hr/person in River Gomti while CPUE
ranged from 0.6 to 0.58 (kg/hr/person) in
River Ramganga. Among various fishes,
Silurids like Ompok pabda, O. bimaculatus and
Notopterids like Notopterus notopterus were
found confined towards pool habitat with
overhanging shrubs. Cyprinids like Labeo
gonius, Puntius sarana, L. calbasu and L. rohita
were commonly confined towards the
shoreline and mid-channel areas.

Based on preliminary assessment of
biodiversity, a total of 37 species were
categorized as food f ish,  18 species

Fig. 31. Habitat data collection from different rivers of U.P.

Fig. 32. Fish species which showed biogeographical shifts
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ornamental, 4 species as sport and 14 species
were common in all category i.e., food,
ornamental and sport. Among the total fish
catches during the study period, the major
carps (L. rohita, C. cat la and C. mrigala)
comprised nearly 4%; minor carps (L. calbasu,
L. gonius, C. reba, L. bata, L. boggut , etc)
comprised 24%; 54% was represented by
catfishes (M. cavasius. Wallago attu, M.
tengara, S. aor, etc) and small indigenous
fishes contributed about 45.5%. The trophic
level score and habitat orientation score were
calculated for different rivers to compare the
level of ecological degradation. The pattern
of trophic niche sharing indicated that in
rivers Gomti and Saryu, omnivorous fishes
were dominated (70 .2%) whereas,
carnivorous fishes were dominant in River
Rapti (58.6%). It was also observed that
carnivore species can be used as indicator
taxon for pollution, as the degradation
intensifies, the chances of disappearance
increases.

Length-weight relationship and
condition factor

Length-weight relationship (LWR) and
condition factor of 40 indigenous fish species,
covering eight families and twelve genera
were studied. The LWR of fish from all
locations were significantly different at
P<0.05 and the growth components b varied
from 1.11 to 3.07 in River Gomti, 0.11 to 3.5
in River Ganga and 1.14 to 2.66 in River Rapti.
Based on growth coefficient, the growth of
fishes was classified into negative allometric,
isometric and positive allometric. In River
Gomti,  Sperata seenghala (3.07) showed
positive a llometric growth, whereas, in
Mastacembalus armatus (2.61), Clupisoma garua
(2.41), Rita rita (1.32) and Colisa sota (1.4),
negative allometric growth was noticed. In
River Ganga, Pangio pangia (2.71), M. armatus
(2.61), W. attu (2.02), Rita rita (1.7) and Colisa
faciatus (1.4) showed negative allometric
growth.

Fig. 33. Experimental fishing in different rivers of U.P.
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4.4  Ex situ Conservation

Project Title: Genetic characterization of
commercially important fishes from the
Western Ghats and marine ecosystems
using biotechnological tools

Sub-project III: Conservation of endemic
freshwater fishes of the Western Ghats
through milt cryopreservation and
captive breeding

Project Period: April, 2009 – March, 2012

Project Personnel: V.S. Basheer (PI),
A. Gopalakrishnan, P.R. Divya and
T. Raja Swaminathan

Funding Agency: Institutional
Osteachilichthys longidorsalis, locally

known as ‘Modon’, is  an endemic and
endangered fish of the Western Ghats. Its
distribution is restricted to a few rivers of
Kerala and Karnataka. It is having high
growth potential and can grow up to more
than 5 kg in size and is an excellent table fish.
In younger stages, the species fetches good
price as ornamental  f ish also. Fifteen
specimens (250-700 g in size) were collected
from upstream of Chalakkudy River, Kerala,
using cast net and gill net. Initially the
collected fishes were kept in a hapa for 5
hours and later transported to the laboratory
in oxygen filled bags and kept in cement tanks
for acclimatization prior to the experiment.

The mature male fish were given Ovaprim
injection @ 0.2 ml/kg body weight and milt
was collected from individual fish after 12
hours of the injection.  The pooled milt
showing more than 80% motility was used
for cryopreservation. The milt quality was
checked using tap water as an activator and
the duration motility of the sperm ranged
from 55-90 seconds. Spermatocrit of the milt
ranged from 33.8-40.1%  and sperm density
from 7.2-8.6 x 108 SPZ/ml (Table 7-8). Six
extender compositions used earlier for carps
were tested and finally five extenders (code
named as: NBFGR 3B, NBFGR 6B, NBFGR
7B, NBFGR 9 and NBFGR 9B) were selected
to cryopreserve the milt. Dimethyl sulphoxide
(DMSO 10%) was used as cryoprotectant
with all the extenders. The ratio of milt,
extender and cryoprotectant was kept as
1 :3 .5 :0 .5 . The straws were fi lled with
extender, milt, cryoprotectant mix and kept
on ice for 10 minutes for bringing down
temperature to 0oC, then 10 minutes on liquid
nitrogen vapour phase for bringing down
temperature to -80oC and then plunged in to
liquid nitrogen for final freezing, -196oC
(Fig.34a,b,d & e).

After one day of the storage in liquid
nitrogen, two straws from each extender used
were taken out, thawed at 37oC and motility
was checked using water as activator.
Motility score of the stored milt was in the
range of 2.0 - 3.0 and the motility time was
in the range of 30 - 50 seconds (Table 9).

Table 7. Duration of motility of fresh milt of O. longidorsalis

No. Motility of raw milt Time Oscillation Total 
1 5 60 sec 85 sec 145 sec 
2 5 60 sec 80 sec 140 sec 
3 4 55 sec 90 sec 145 sec 
4 5 60 sec 85 sec 145 sec 
5 5 65 sec 90 sec 155 sec 
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Cryopreservation of milt of Puntius
chalakkudiensis

Red line torpedo, P. chalakkudiensis (the
only species closely related to P. denisonii) is
highly restricted to very few rivers of Kerala
and it enjoys a good export market value as
ornamental  f ish.   Specimens  of P.
chalakkudiensis weighing 50-100 g were
collected using cast nets from lower reaches
of  Athirampally waterfal ls  (River
Chalakkudy) during night. Ten mature fishes

were given. Ovaprim injection @ 0.2 ml/kg
body weight. Milt was collected after 12
hours of Ovaprim injection. Milt quantity
was very less; only 4.0 ml of the milt could be
collected from five fishes. Motility of the milt
was checked separately for each collection,
using tap water as activator and it ranged
from 60-70 seconds. Sperm count ranged
between 7.5 – 8.2 x 10 8 SPZ/ml and
spermatocrit was in the range of 35.6- 38.2%
(Tables 10-11).

Table 9. Motility score and time of cryopreserved milt of Osteochilichthys longidorsalis

Table 8. Milt quality of O. longidorsalis

Table 10. Duration of motility of fresh milt of P. chalakkudiensis

No. Motility of raw milt Time Oscillation Total 
1 5 70 sec 55 sec 125 sec 
2 5 65 sec 60 sec 125 sec 
3 5 60 sec 60 sec 120 sec 
4 5 65 sec 60 sec 125 sec 

Table 11. Milt quality of P. chalakkudiensis

Sample Motility Sperm density 
(per ml.) PCV Spermatocrit  

(%) pH 

1 5 (100%) 7.2 108 SPZ  2.4 41.4 7.4 
2 5 (100%) 8.0 108 SPZ 2.4 38.1 7.6 
3 4 (80%) 7.3 108 SPZ 2.2 33.8 7.5 
4 5 (100%) 8.6  108 SPZ 2.6 37.1 7.5 
5 5 (100%) 8.1  108 SPZ 2.5 37.9 7.6 

Extender Motility score of cryopreserved milt Time (Sec.) 
NBFGR 3B 2.0 30  
NBFGR 6B 2.0 25  
NBFGR 7B 2.5 25 
NBFGR 9 2.5 40 
NBFGR 9B 3.0 50  

Sample Motility Sperm density 
(per ml) PCV Spermatocrit 

(%) pH 

1 5 (100%) 8.2 108 SPZ 2.6 38.2 7.4 
2 5 (100%) 8.1 108 SPZ 2.6 35.6 7.6 
3 5 (100%) 7.5 108 SPZ 2.3 35.9 7.5 
4 5 (100%) 8.5 108 SPZ 2.4 36.4 7.5 
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Since milt quantity was less, only four
extenders viz., NBFGR 6B, NBFGR 7, NBFGR
9 and NBFGR 9B were used for freezing the
milt and DMSO 10% used as cryoprotectant.
The ratio of milt, extender and cryoprotectant
was kept as 1:3.5:0.5. The straws were filled
with extended milt and kept on ice for 10
minutes. After 10 minutes, all the straws were
kept on liquid nitrogen vapour phase for 10
minutes and then plunged in to liquid
nitrogen for final freezing (Fig. 34a,c,d & e).

The viabil ity and moti li ty of the
cryopreserved milt is very important. After

storage in liquid nitrogen,  the straws
containing each extender were taken out
after a day, thawed at 37oC and motility was
checked using water as activator. Motility
score of the stored milt was observed. It was
in the range of 2.0 - 3.0 (40-60%) and the
motility time was in the range of 30 - 35
seconds (Table 12).

Tissue Repository
Tissue repository is  an ongoing

programme of NBFGR and the fish tissue can
be used for barcoding of fishes and further

Table 12. Motility score and time of cryopreserved milt of P. chalakkudiensis

Extender Motility score of cryopreserved milt Time (Sec.) 
NBFGR 6B 2.5 30  
NBFGR 7 2.0 30 
NBFGR 9 2.0 35 
NBFGR 9B 3.0 35  

Fig. 34.  (a) Collection site of fishes for cryopreservation of milt, (b) Osteochilichthys longidorsalis, (c) Puntius
chalakkudiensis, (d) Straws on liquid nitrogen vapour phase, and (e) Straws arranged in canister
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for any query related to identification of the
fishes. During the period under report, more
than 257 tissue samples were collected from
80 marine specimens, where as, more than
203 tissue samples were collected from 60
freshwater species from the Western Ghats
and Peninsular India. The tissue samples
collected in 95% ethanol are maintained in
the tissue repository.

Project Title: Development of
cryopreservation protocol for breeding
and grow-out technology for giant
snakehead Channa marulius

Project Period: January, 2010 – December,
2012

Project Personnel: Peyush Punia (PI) and
S. Raizada

Funding Agency: UPCAR
About 1200 numbers of fingerlings of C.

marulius in the size range of 80-120 mm with
an average weight of 30 g were collected from
Tons River at Allahabad and stocked in small
pond for acclimatization at collection site for
two days. The fingerlings were then
transported to NBFGR and stocked in three
types of ponds viz., earthen bottom ponds,
cement ponds and FRP tanks in the lots of
200 each.

Length-weight parameters were
observed monthly. The fastest growth was
observed in case of earthen ponds and lowest
was in FRP tanks. In case of cement tanks,
growth rate were in between FRP tank and
earthen ponds. In case of cement tanks and
earthen ponds,  maximum growth was
observed during January – February to May
and minimum growth in December to
January. Fecundity and Gonado-Somatic
Index (GSI) were also recorded to find out
the maturity season and availability of
gametes for cryopreservation work. Due to
immaturity of testis, sufficient amount of

sperm could not be collected for undertaking
the experiments for cryopreservation of
sperm.

Fry were collected from the ponds and
then reared in FRP tanks on different diets
for suitability of diet. The best survival of 74%
in 14 days was recorded with diet T-1 (Prawn
Head Meal) followed with 59% and 49% with
diet T-3 (Chicken Waste Meal) and T-2
(Soybean Meal), respectively. Highest net
gain in average weight,  however,  was
observed with diet T-3 (0.35 g) followed by
diet T-2 (0.29 g) and T-1 (0.24 g), respectively.
The results in terms of survival and net gain
in weight during 15-28 followed similar
pattern when highest survival of 80% was
achieved with diet T-1 followed by 59% with
diet T-3 and 41% with diet T-2. The net
weight gain of 0.31 g was observed in diet T-
3, followed by 0.21 g and 0.15 g with diets T-
2 and T-1, respectively.

The study revealed that the acceptability
of animal protein based diet is comparatively
higher, than vegetable protein, a diet that also
reduces cannibalism in this fish.

Project Title: Genetic approaches for
conservation of prioritized Indian fish
species

Sub-project III: Development of breeding
and sperm banking protocols for
prioritized Indian finfishes belonging to
groups catfishes, featherbacks, murrels
and carps

Project Period: April, 2009 – March, 2012

Project Personnel: S. Raizada (PI),
K.K. Lal, P.K. Varshney, A.K. Yadav and
S.K. Singh

Funding Agency: Institutional

Captive breeding of Wallago attu
Adults of freshwater shark, Wallago attu
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were collected from the wild and successfully
reared at NBFGR farm facility to brood size
under captive conditions in an earthen pond
of 0.09 ha where they attained complete
maturity. The brooders were successfully
induced bred by sGnRH analogue in the carp
hatchery spawning tank, where breeding
took place naturally. Special arrangement for
egg sticking was developed which was found
very useful. The fecundity was estimated to
be approx. 40,000 eggs/kg. The fertilization
was recorded 85±5% and eggs hatched out
in 14-18 hours at temperature of 28±1oC with
90% hatching rate. The yolk-sac larvae
showed severe cannibalism one day after

hatching. The larvae were reared for 10 days
in the FRP tanks on composite diets of
plankton, egg custard and carp spawn with
15% survival (Fig.35).

Captive breeding of striped murrel,
Channa striatus

Three experiments were conducted on
induced breeding of striped murrel ,
C. striatus to observe its response to different
set of arrangements. In the first experiment,
4 females along with 6 males were induced
with sGnRh anologue and kept in FRP tank
of 1200 litre. In the second experiment,
4 females along with 6 males were induced

Fig. 35. (a) Ten-days old fry and (b) advanced fingerlings of W. attu reared in pond at NBFGR

Fig. 36.   C. striatus fry: (a) collected from the breeding pond, and (b) rearing in the FRP tank on formulated diet
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with sGnRh and kept in hapa and equal
number of brooders of same sex were released
in a pond after induced with same amount
of sGnRH. In the third experiment, 8 females
along with 12 males were induced with
sGnRH and all of them were released in a
pond. Eichhornia and Hydrilla were provided
in sufficient quantity for providing shelter to
the fish in all the experimental set up. The
results indicate that C. striatus breeds only in
pond condition (Fig.36). The fish constructed
nest near the pond margins in all the cases.

Captive breeding of Labeo dyocheilus
A group of L. dyocheilus comprising of 2

females (average weight 200 g) and 3 males
were successfully induced bred in the
portable carp hatchery. The spawn were
reared in FRP tank till fry stage and 10,000
fry of average length 20 mm were stocked in
the pond for raising broodstock (Fig.37).

Project Title: Neuroendocrine regulation
of gonadal maturation in the golden
mahseer, Tor putitora Hypothalamus

Project Period: April, 2008 – March, 2012

Project Personnel: A.K. Pandey (PI),
P.K. Varshney and A.K. Yadav

Funding Agency: Institutional

Hypothalamus of the vertebrates
consists of groups of neurosecretory cells
located in brain that mediate endocrine
responses of animals resulting in adjustments
to the environmental changes through
modulating secretion of various releasing
(-RH) as well as inhibiting hormones (-IH).
Hypothalamus also contains receptors which
are specifically sensitive to the hormone that
regulate its activity through feedback
mechanism. There are increasing evidences
that in fishes too hypophysial functions are
modulated by the hypothalamic
neurohormones, neuromodulators and
neuropeptides but  the regulatory
mechanisms have not yet been clearly
defined. An attempt was made to record
changes occurring in hypothalamus and
pituitary gland of Tor putitora in relation to
gonadal maturation. We could collect the
specimens of both the sexes in stage 2, 3 and
4 of gonadal development. Paraffin sections
(5-6 µm thick) of brain, pituitary, ovary and
testis were stained with specific stains.

Hypothalamo-hypophysial system of T.
putitora  comprised mainly of nucleus
preopticus (NPO), nucleus lateralis tuberis
(NLT) and their axonal tracts. NPO was a
paired structure situated on either side of the
third ventricle dorsal to the optic chiasma.
The horizontal limb of NPO comprised

Fig. 37.  L. dyocheilus: (a) fertilized eggs bred in captive condition and (b) fry reared in FRP tank
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sparsely distributed neurons whereas the
neurosecretory cells were closely packed in
the vertical aspect of pre-optic area. Based
on size of the neurosecretory cells, NPO was
further divided into dorsal  pars
magnocellularis (PMC) formed of larger
neuronal  cel ls  and a  ventral  pars
parvocellularis (PPC) comprising smaller
cells. NPO was highly vascularized structure
and its neurosecretory cells were positive to
aldehyde fuchsin (AF) chrome-alum-
hematoxylin-phloxine (CAHP) and acid
fuchsin (Fig. 1, 2). Neurons of PMC and PPC
were generally bipolar and contributed
beaded axons to form left and right
neurohypophysial  main tracts.
Neurosecretory cells of NPO stained feebly
in T. putitora at stage 3 (Fig. 38) while they
were laden with neurosecretory material in
the maturing specimens (stage 4) (Fig. 39).

The NLT cells, distributed in the ventral
floor of brain adjacent to the pituitary stalk,
were negative to AF but stained readily with
acid fuchsin and CHAP. These
neurosecretory cells were variously shaped
and their size ranged from very small to large
with polymorphic nuclei (Fig. 3). The neurons
were usually bipolar but  a few uni- or
multipolar cells were also seen. Based on the
distribution and size, NLT was divided into
pars anterior, pars posterior and pars inferior.

This structure was highly vascular and
several neurons were seen in close association
with the blood vessels. Neuro-hypophysial
tract entered the pituitary gland through the
infundibulum. The neurosecretory cells of
NLT stained feebly in immature specimens
(Fig. 40) but took stain readily owing to
accumulation of secretary granules (Fig. 41).

Hypophysis

The pituitary gland (hypophysis) of
T. putitora was situated on the ventral side of
brain, just behind the optic chiasma and was
attached to infundibulum through stalk.
It was divisible into adenohypophysis and
neurohypophysis. The former was further
divisible into rostral pars distalis (RPD),
proximal pars distal is  (PPD) and pars
intermedia (PI) arranged one after the other
in antero-posterior axis. RPD was the
anterior most region of the hypophysis
populated mainly by acidophil cells stained
by azocarmine and orange G corresponding
to adrenocorticotrophs (ACTH) and
thyrotrophs (TSH) cells. Some of these cells
depicted follicular arrangement round the
blood capillaries (sinusoids). A few cynophils
which were stained by aniline blue and
aldehyde fuchsin (AF), as well as,
chromophobs which did not take any stain

Fig. 38. NPO of immature
Tor putiotora

Fig. 39.  NPO of maturing
Tor putitora

Fig. 40. NLT of immature
T.  putitora

Fig. 41. NLT of maturing
T. putitora with NSM
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due to agranular nature of the cytoplasm
were also seen in this region. The PPD,
located between RPD and pars intermedia
(PI), exhibited increase and decrease in size
with gonadal maturation. Histo-chemically,
acidiphils, cynophils and chromophobs were
identified in this region which corresponded
with somatotrophs (STH), gonadotrophs
(GtH) (arrow) and lactotrophs (LTH)
(Fig. 42).  A few cells which did not take stain
(chromophobs) were also found in PPD. Pars
intermedia (PI) occupied the hinder region
of hypophysis and abundantly supplied
with branches of pars nervosa. This region
possessed two types of  cel ls  -  lead
hematoxylin-positive (PbH+) and iron-
hematoxylin-positive (Fe-H+) cells.

Ovary
Ovaries of  T. putitora were paired

elongated sac-like structure lying in the
abdominal cavity, just ventral to kidneys.
They were attached to the body wall by
mesovarium. The ovaries were thin, flaccid
and translucent in immature specimens but
they became enlarged as maturity advanced.
Oocytes of T. putitora were in 3 rd and 4 th

stages of development but in one specimen,
5 th stage oocytes with centrally placed
nucleus (arrow) were also seen (Fig. 43).

Neurohypophysis of T. putitora consisted
of large number of nerve fibres which arise
from neurosecretary cel ls  of the
hypothalamus and ramify in pars intermedia,
as well as, pars nervosa. The nerve fibres of
the neurohypophysis contain pituicytes and
a few small droplets of neurosecretary
materials (Herring bodies) which stained
with aldehyde fuchsin (AF), acid fuchsin,
chrom-alum-hematoxylin-phloxine (CAHP).
Though function of Herring bodies is not clear
but  they are assumed to be storage
neurosecretory material.

Testes
Testes of T. putitora were elongated and

flattened paired structure located on either
side ventral to kidney in posterior region of
abdominal cavity. They were attached to
body wall by means of mesorchium. The two
sperm ducts joined posteriorly before opening
into urinogenital papilla. Testis of T. putitora
were lobular type (Fig. 44) consisting of large
number of seminiferous lobules which were
closely bound together by a thin layer of
connective tissue. Each lobule was separated
by connective tissue stroma. Within the
lobules, spermatogenic cells at various stages
of development were seen in the testis of
T. putitora which were in the 3 rd stage of
development (Fig. 45).

Fig. 42. PPD of immature T. putitora (stage 3) showing
gonadotrophs

Fig. 43. Oocytes of maturing T. putitora in 5th stage of
development
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Thyroid gland

Thyroid gland of T. putitora consisted of
large number of follicles diffused around the
ventral aorta and afferent branchial arteries
in the gill (branchial) region. This gland was
a diffused and not a compact structure. It
comprised follicles with varying amount of
colloid-like material in the lumina. The gland
of immature female T. putitora exhibited low
profile of activity as evident by the presence
of low lining (squamous) follicular epithelial
cells with meager amount of eosinophilic
colloid material (arrow) in their lumina
(Fig.46), however, there was an increase in
colloidal contents in the lumina in thyroid
gland of the maturing females (Fig. 47).

Induced spawning of Heteropneustes
fossilis with GnRH-based drugs

Breeding experiments were conducted
in H. fossilis employing GnRH-based inducing
agents like Ovaprim, Ovatide and WOVA-
FH. The catfish responded well to Ovaprim
(0.40-0.55 ml/kg), Ovatide (0.45-0.55 mg/kg)
and WOVA-FH (0.50-0.60 mg/kg). Ovaprim
gave better results in terms of fertilization and
hatching success on low dose and latency
period was also less, as compared to Ovatide
and WOVA-FH. The overall performance of
Ovaprim was better when compared with
the other two drugs. Among Ovatide and
WOVA-FH, the latter appeared to be better
in spawning performance of H. fossilis. The
gonadotrophs (cynophils), distributed in the
proximal pars distalis (PPD) of the pituitary
gland, exhibited hyperact ivity and
degranulation in Ovaprim, Ovatide and
WOVA-FH induced-bred H. fossilis ,
suggest ing the release of  the hormone
(gonadotropin) in response to administration
of the drugs. Fertilization and hatching
ranged between 80-90% but heavy mortality
of  the larvae occurred after 7  days of
hatching.

Fig. 44.  Lobular structure
of T. putitora testis

Fig. 45. Testis of immature
T. putitora

Fig. 46.  Thyroid follicles of immature T. putitora with
scanty colloid

Fig. 47.  Thyroid follicles of maturing T. putitora filled
with colloid
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4.5  Exotics and Quarantine

Project Title: Exploration of protozoan
and monogenean parasites among carps
and catfishes

Project Period: April, 2010 - March, 2013

Project Personnel: Rehana Abidi (PI) and
S.M. Srivastava

Funding Agency : Institutional
Periodic sampling of selected carp and

catfish species was done from the following
places in Upper Gangetic Plains of U.P:
Fatehpur distt. - Bahua, Semour, Mauhar and
Okhara Kuwarpur; Barabanki distt.- Raju
Hatchery, Haidergarh, R.K. Fish Farm,
Prakash Hatchery, Deva Farm, Harun Fish
Farm; Pratapgarh distt. - Hosiarpur, Patti,
Pappu Farm, Sultanpur Road; Unnao distt. -
Ramkumar Fish Farm; Raebareli distt. - Rahat
Fish Farm, Salon; Kanpur distt. - Jamuna
Matsya Beej Utpadan Kendra, Kanpur and
Allahabad distt. - Jasara, Meja, Phaphamau,
Saray Akhil, Kaushambi and local fish farms.

A total of 300 fish samples of Indian
major carps - Labeo rohita, Catla catla, Cirrhinus
mrigala; Chinese carps -, Hypophthalmichthys
molitrix, Ctenopharyngodon idella; Common
carp - Cyprinus carpio; Goldfish - Carassius
auratus; Catfishes - Clarias batrachus, C.
gariepinus, Heteropneustes fossilis, Pangasius
suchi, Mystus sp.;  Barb - Puntius ticto and
Murrel - Channa punctatus were selected from
selected fish farms and maintained in lab
aquaria. Screening of a total of 276 fish
samples was done for isolation of
monogenean and protozoan parasites. The
parasites were observed in 127 fish samples.
The overall prevalence of parasites in sampled
fishes was 46.01%.

Identification of parasites
Identification of parasites was done

using l ive parasites, sl ide preparation,

staining and microscopy techniques. The
parasites were identified as protozoans –
Hexamita, Pliestophora, Myxidium,
Ichthophthirius multifilis,  Epistylis,
Chilodonella, Ichthyobodo necator, Apiosoma,
Oodinium, Trichodina, Tetrahymena and
Myxobolus species. The whitish cysts carrying
numerous spores of Myxobolus sp. were
embedded in the haemopoitic tissue liver,
spleen and kidney and also seen in muscles.
Prevalence of Myxobolus was highest in C.
batrachus being 73%, followed by Cyprinus
carpio (55%), L. rohita (37%) and lowest in
Pangasius suchi being 13.33%. Ichthyophthirius
and Trichodinids were observed in most of
the fishes. Various species of Gyrodactyllids
and Dactylogyrids; Digeneans; Nematodes;
Cestodes and Copepods, Argulus and Lernaea
were recorded. The intensity of monogenean
parasites was highest (> 200) in rohu,
followed by common carp and catla, where
as intensity of protozoans was maximum in
C. batrachus.

Among monogeneans, both sympatry
and allopatry were observed. These parasites
are highly host (restricted to one or a few host
species) and niche specific (restricted to
several microhabitats within the same host
species). The monogeneans, as a group of
ectoparasites with a direct life cycle, are an
appropriate model for studying the process
of parasite diversification because of their
high species richness,  coexistence of
congeneric species on the same host and
morphological and ecological diversity.

Besides structural details, mechanisms of
reproduction, feeding and locomotion in
protozoans and monogeneans were
observed. Among protozoans, both asexual
and sexual  reproduction was observed.
Sexual and asexual process often follow each
other in a regular cycle, especially among
parasitic protozoa. Asexual reproduction
occurs by binary fission - (Karyokinesis and
Cytokinesis),  multiple fission and
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(Schizogony, Sporogony, sporulation) and
budding or gemmation which may be
endogenous,  exogenous,  monotonic or
multiple. Asexual reproduction generally
occurs during the favourable conditions like
optimum temperature, availabili ty of
nutrients and other suitable ecological
conditions of water.

Sexual reproduction takes place by
syngamy (complete fusion of two gametes i.e.
permanent fusion of two specialized
protozoan individuals, result ing in the
formation of a fertilized cell or zygote) and
conjugation (a temporary union of two
gametes or individuals of the same species).
Sexual reproduction takes place during
unfavorable conditions like shortage of food
or lost of vigour and vitality of two inactive
individuals due to chromosomal imbalance
in their macronuclei, caused by repeated
amitotic divisions.

Among monogeneans, gyrodactylids are
viviparous (Fig.48). This ‘‘Russian-doll’’
reproduction or hyper-viviparity is extremely
rare in the animal kingdom and establishes
the value of gyrodactylids for studies on
reproduction. Gyrodactylids have been
known for almost 180 years for their retention
of fully grown daughters in utero until they
themselves contain developing embryos. The
enclosure of several embryos inside each
other in Gyrodactylus also represent  an
attractive model for the study of germ cell
lineages, chromosomes and embryonic cell

behaviour. The dactylogarids are oviparous
or the egg layers and lay 1 to 3-4 eggs at a
time which develops gradually into larval
stages and young adult (Fig.49).

Molecular detection and identification of
parasites

DNA isolation from some Dactylogyrid
and Gyrodactylid species and 3 protozoan
species namely, Myxobolus clarii,
Ichthophthirius multifilis and Trichodina sp.
was done for molecular ident if ication.
Presence and size of DNA was confirmed
through agarose gel electrophoresis.

Primer designing for protozoans viz.,
Myxobolus, Ichthyophthirius multifilis and
Trichodina sp.; and monogenean Gyrodactylus
and Dactylogyrus sp. was done by selecting
18 small subunit ribosomal DNA sequences
through NCBI and further blasting them
using software ‘Primer 3’ (Table 13). DNA
amplification from Myxobolus clarii and M.
cerebralis was done using the following
primers:

F-5’ - GCATTGGTTTACGCTGATGTAGCGA-3’

R-5’- GGCACACTACTCCAACACTGAATTTG-3’

Agarose gel electrophoresis run of 485
base pairs and 500 base pairs PCR product
confirmed the Myxobolus cerebralis and M.
clarii.

In vitro cultivation of protozoans
Work on in v itro  cultivation ofFig. 48.  Reproduction (Viviparity) in Gyrodactylus

Fig. 49. Reproduction (Egg Laying or Oviparity) in
Dactylogyrus
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protozoans was initiated. The common carp
heavily infected with Ichthyophthirius
multifiliis were collected from Barabanki fish
farm and maintained at NBFGR wet lab in
aquaria with aerated freshwater (pH 7.4),
temperature-control, artificially illuminated
on a 12 h light:12 h dark cycle. The fish were
fed ad libitum with pelleted feed. Heavily
infected fishes were anaesthetised in MS-222
(Ethyl-m-aminobenzoate, methane sulfonate
salt 80  mg/l)  and kil led by cervical
dislocation. Fins were cut off and placed in
petri dishes with sterile tapwater where free
trophonts were allowed to escape from the
fins. They developed into tomonts which
subsequently encysted to tomontocysts. These
were rinsed with 100 µg/ml streptomycin
and transferred to fresh sterile tapwater
(20°C). Between 24 to 48 h after the initial
isolation of trophonts the theronts were
released from the tomontocysts. The theronts
were counted and transferred to different
culture media.

The media for culture of protozoans
were selected through the literature search.
Two media were used - Eagle’s Minimal

Essential Medium (EMEM with Earle’s salt
solution) and Leibovitz (L-15) supplemented
with 5% foetal calf serum (FCS), pencillin
(100 µg µg/ml) and streptomycin (100 µg/
ml). Addition of streptomycin to the media
had little effect on maintaining bacterial
concentrations in culture. Wantland’s egg
medium, modified Shaffer-Frye (MSF)
medium and Tryptose-Trypticase-Yeast
Extract-Serum-Blood (TTY-SB) medium were
compared with variations of the latter two
media for their ability to support growth of
I. multifillis. Wantland’s egg medium was
unsuitable for growth of  I . mult ifillis .
Accompanying bacteria became resistant to
penicillin and streptomycin. MSF medium
was also unsuitable for the cultivation of I.
multifillis. Bacterial growth was heavy and
protozoan growth sparse. MSF medium
without mercaptosuccinic acid, but with rice
starch, dextran or levan substituted for
glucose supported limited growth of the
amoeba but no I. multifillis. Unmodified TTY-
SB medium did not sustain growth of I.
multifillis. Some growth was found for
amoeba for a certain temperature but not for
I. multifillis.

Table 13. Primers for Myxobolus, Ichthyophthirius multifilis and Trichodina sp.

Oligos   Sequences     start len    tm gc% any 

MF     
MR 

CTAATCCCGGTAACGAACGA 
CGTCCTCGCAACAAACTGTA 

1440 
1589 

20  
20 

59.95 
59.90 

50.00  
50.00 

4.00 
3.00 

MF     
MR 

TAATCCCGGTAACGAACGAG 
CGTCCTCGCAACAAACTGTA 

1441 
1589 

20  
20 

59.95 
59.90 

50.00 
50.00 

4.00  
3.00 

MF     
MR 

TCGGTTACGGGGAGAGTATG 
TCGTTCGTTACCGGGATTAG 

1228 
1459 

20  
20 

59.95 
59.95 

55.00 
50.00 

3.00 
4.00 

TriF    
TriR 

GTCGCTCCTACCGATTTTGA 
CCATCGCTGAAGATGGAGTT 

89  
306 

20  
20 

60.21             
60.22 

50.00 
50.00 

3.00 
5.00 

TriF  
TriR 

GTCGCTCCTACCGATTTTGA 
GAGAAAGGACGGTTCGCTATG 

90    
240 

20   
20 

60.21 
59.84 

50. 00 
55.00 

3.00 
3.00 

TriF  
TriR 

GTCGCTCCTACCGATTTTGA  
GGCCTCAGGACGTAAGACAG 

90  
258 

20  
20 

60.21 
59.87 

50.00 
60.00 

3.00    
5.00 

IchF 
IchR 

AGGTGAACCTGCAGATGGAT 
AATTTTCTAATTTTGTTTTGGATGA 

109  
282 

20  
25 

59.54 
57.44 

50.00 
55.00 

6.00 
4.00 
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Project Title: Development of
monoclonal antibody based marker for
monitoring humoral immune response in
Catla catla

Project Period: April, 2010 - March, 2012

Project Personnel: Neeraj Soood (PI),
Gaurav Rathore, P.K. Pradhan and
Peyush Punia

Funding Agency: Institutional
In the present study, Catla catla was

targeted for raising monoclonal antibodies
(MAbs) to its serum immunoglobulins (Ig)
and evaluating their applicability for use as
marker of humoral immunity. Serum Ig of C.
catla were purified by affinity chromatography.
Purity of purified and concentrated Ig was
checked by reducing and non-reducing SDS-
PAGE. In reducing SDS-PAGE, two bands
corresponding to heavy and light chain were
observed. In non-reducing gradient SDS-
PAGE, one high molecular weight band of
842 kDa was observed which was assumed
to be tetrameric form of immunoglobulin.

Two BALB/c mice were immunized
with purified catla Ig emulsified with
Freund’s complete adjuvant by subcutaneous
route and boosted 3 times with C. catla Ig
emulsified with Freund’s incomplete
adjuvant at 14 days intervals. The mice were
bled for testing immune response on 45th day
of immunization. The mouse with higher
antibody titre was injected with purified Ig
by intraperitoneal route. Four days after last
injection, the splenocytes from immunized
mice were fused with SP2/0 myeloma cells.
The fused cells were grown in HAT media at
370C under 5% carbon dioxide tension and
observed regularly for the growth of
hybridoma. The wells were fed with fresh
growth media at appropriate time. Well-to-
well screening of clones was carried out by
indirect ELISA at  appropriate stage of
growth. A total of 63 clones were obtained

from single fusion, out of which, 11 showed
reactivity with purified C. catla Ig. Positive
clones were amplified, followed by single-cell
cloning and sub-cloning using the limiting
dilution method and screened by indirect
ELISA at the appropriate stage of growth.
Three clones G10/1, F9/2 and F9/4 were
selected after limiting dilution.

Western blotting was carried out to
determine the reactivity of the selected MAbs
in hybridoma culture supernatants to
reduced C. cat la  Ig and serum on 12%
acrylamide gel. Culture supernatant from
G10/1 and F9/2 showed binding to heavy
chain of purified Ig (Fig. 50) whereas F9/4
bound to light chain of the C. catla Ig. In
competitive ELISA, G10/1 and F9/2 MAbs
were specific to C. catla Ig and showed no
cross reactivity with serum proteins of other
fish species i.e. Labeo rohita, Cirrhinus mrigala,
Channa marulius and Clarias batrachus. F9/4
MAb showed reactivity to serum proteins of
L. rohita and C. mrigala.

Fig. 50. Western Blot analysis of Cala Ig on 12%
acrylamide gel. Demostration of reactivity of F9/2 MAb
with Cc-Ig (Lane 1) and Cc serum (Lane 2). Reducing
SDS PAGE of catla Ig (Lane 3) and Catla serum (Lane
5), Prestained marker (Fermentas, SM 1811),
Demonstration of reactivity of G10 MAb with Cc-Ig
(Lane 6) and Cc serum (Lane 7).
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C. catla were immunized intraperitoneally
with ethanol killed E. tarda in 100 µl PBS.
After 14 days, the fish were boosted with a
similar dose of antigen and PBS, respectively.
All the fishes were bled, serum collected and
stored at -200C for further use. The detection
of specific anti-E. tarda Ig in the pooled sera
was carried out using an indirect ELISA. For
this, wells of ELISA plate were coated with
50 µl of sonicated supernatant of E. tarda.
After washing, pooled pre- and post-
immunization sera were serially diluted in
the coated plates. Following washing, optimal
dilution of all the three MAbs was added
separately. The binding of MAb to C. catla Ig
was detected with goat anti-mouse IgG
peroxidase conjugate. All the three MAbs
could detect anti-E. tarda antibodies in the
immunized C. catla.

Flow cytometry was carried out to
quantify Ig+ cells in gated lymphocytes from
blood and kidney of C. catla. Mononulcear
cells from kidney and blood were isolated by
density gradient centrifugation. These cells
were incubated with culture supernatant
from three MAbs, followed by incubation
with anti-mouse FITC conjugate. These cells
were analysed by a FACS Caliber (Becton
Dickinson).  Putative lymphocytes were
characterized and gated by their Forward
Scatter and Side Scatter properties. Ten
thousand events were acquired from each
sample and the percentage of surface Ig+ cells
was recorded.

Project Title: Development of in vitro
cellular model for assessment of innate
immunity parameters of Labeo rohita

Project Period: April, 2010 - March, 2012

Project Personnel: Gaurav Rathore (PI),
Neeraj Soood, P.K. Pradhan and
Peyush Punia

Funding Agency: Institutional

The work on development of an in vitro
cellular model was continued. Resident
macrophages from peritoneal cavity of L.
rohita were successfully isolated and cultured.
Confluent monolayer of  peritoneal
macrophages was regularly subcultured by
trypsinization till a passage level of 40. At
10, 20 and 30 sub-cultures, the macrophages
were cryopreserved at –1960C. Cryopreserved
cells from these passages were revived with
an estimated viability of 80 ± 4% (SD).

Phagocyt ic act ivity of  peritoneal
macrophages was studied by light
microscopy for functional characterization of
cultured cells. The phagocytic activity of the
cultured peritoneal/ kidney macrophages
was tested with latex beads and yeast cells.
Macrophages (5×105 cells) were cultured for
24 h in tissue culture medium. Next day, the
cultures were inoculated with bead
suspension and incubated for 60 minutes in
a humid chamber at 30 0C. After the
incubation period, the cells were washed
twice in PBS, followed by fixing with 100%
methanol and staining with Giemsa staining
solution. The results indicated that  the
cultured peritoneal macrophages engulfed
the foreign part icles and possessed
phagocytic activity. Further confirmation of
the phagocyt ic act ivity of  peritoneal
macrophages was done by scanning electron
microscopy. Peritoneal macrophages from
the phagocytosis assay plus control cells were
fixed in 2.5% glutaraldehyde for 2 hrs at 40C
and washed three times in 0.1 M phosphate
buffer. The cells were post-fixated with
aqueous OsO4 (1%) for 2 h and washed in
phosphate buffer to remove the unreacted
fixative. The cel ls  were dehydrated in
presence of liquid nitrogen and dried. The
cells were examined in Scanning Electron
Microscope at USIC, B.B.A. University,
Lucknow.

Functional characterization of cultured
peritoneal macrophages was done on the
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basis of production of reactive oxygen and
nitrogen species; and production of
extracellular lysozyme production in
response to external  stimulation by
immunomodulators such as, bacteria l
lipopolysaccaride or Phorbal Myristate
Acetate (PMA).

Production of reactive oxygen species
(ROS) was demonstrated in the peritoneal
macrophages by detection of superoxide
anion formation by the reduction of nitroblue
tetrazolium as per standard procedure.
Macrophages cells were plated into each well
of 96 well tissue culture plates (Nunc,
Denmark) at a concentration of 1×105 cells
in 100 µl-1 of complete L-15. Macrophages
were stimulated with different amounts of
LPS/PMA (10 to 40 µg/ml) for 12 h and 48
h. The plates with stimulated cells were
incubated for 90 min at 370C. The cells were
then fixed with methanol, washed once with
70% methanol to  remove extracellular
formazan, and the intracellular  formazan
was solubilized in 120 µl 2M KOH (Sigma)
and 140 µl DMSO (Merck). The plates were
read at 620 nm in a plate reader. The O2
production induced by PMA or LPS alone
was significantly lower than that induced by
a combination of PMA and LPS, indicating
an additive effect by PMA and LPS for
induction of the respiratory burst in fish
macrophages. LPS (20 ug/ml) and (PMA)
(20-40 ng/ml) were found to stimulate the
production of ROS in macrophages of rohu
in 12-48 hrs of treatment (Fig. 51).

Reactive nitrogen species or nitric oxide
production by macrophages was measured
by the Griess reaction with a commercial kit.
Peritoneal macrophages showed enhanced
production of nitric oxide when stimulated
by LPS (20 ug/ml). Fish macrophages were
seeded into 96-well microtiter plates (5×105

per well)  and treated with different
concentrations of LPS/PMA. After 96 h in
culture, the cell-free culture supernatants
were assayed for nitrite using the Griess
reaction. The microtiter plate was incubated
at room temperature for 20 minutes. The
absorbance at 540 nm was determined and
nitrite concentrations were quantified by
comparison to sodium nitrite as a standard.
Production of nitric oxide was significantly
higher (74 uM) at 48 h as compared to 24 h
(20 uM) of stimulation (Fig. 52). Extracellular
Lysozyme was assayed from cell  free
supernatant of macrophages by turbidity
method. LPS 20 ug/ml and PMA 40 ng/ml
in culture medium induced the secretion of
lysozyme in the culture supernatant.

Project Title: Production of monosex/
sterile common carp Cyprinus carpio
using aromatase inhibitors
Project Period: April, 2009 - March, 2012
Project Personnel: A.K. Singh (PI) and
P.P. Srivastava
Funding Agency: Institutional

Fig. 51. Effect of Lipopolysaccaride on production of
reactive oxygen species by peritoneal macrophages of
L. rohita

Fig. 52. Effect of Lipopolysaccaride on production of
reactive nitrogen species by peritoneal macrophages of
L. rohita
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Precocious development and
uncontrolled breeding in common carp and
tilapia is a bottleneck in culture of these fishes.
In the reproductive event, aromatase enzyme
has now been identified as a critical element
in sex determination.  It is realised that
monosex/sterile common carp and tilapia
will be a  better option for regulat ing
unwanted reproduction in these fishes.
Therefore, this work was taken up primarily
with these objectives: (1) to develop a simple
and generic methodology of monosex/sterile
fish production, (2) to determine the effects
of non-steroidal aromatase inhibitors and
anti-estrogen analogue on sex-ratio and sex
differentiation and (3) to clinch the impact
of cl imate change on reproduction by
investigating the temperature dependant sex
determination. Fingerl ings of  sexually
undifferentiated C. carpio were exposed to
four different types of aromatase inhibitors
(AIs) namely tamoxifen, letrozole, fadrozole
and anastrazole in different doses (100 mg/
kg and 200 mg/kg feed) for 60 days,
maintaining them in glass aquaria (150 l)
capacity. Effect of tamoxifen and latrozole
was also studied on gonadal development
and sex differentiat ion in sexually
undifferentiated fry of Oreochromis niloticus,
after yolk sac absorption stage. Different
biochemical changes such as haemoglobin
(g%), total erythrocytes count (REC), total
leucocytes count (TLC), serum protein, serum
cholesterol, serum triglyceride; gonadal
protein and gonadal lipid were estimated
after the treatment  of tamoxifen and
latrozole. Similarly, effect of melatonin was
also studied on the GSI and haemoglobin
level in O. niloticus (Fig. 53).

Hormonal assay for estradiol and
testosterone was also done. The survival,
specific growth rate (SGR %) and gonado-
somatic index (GSI) were observed after the
treatment of aromatase inhibitors (tamoxifen

and leterozole) to O. niloticus. The observed
changes were compared with the control and
also between treatment groups, so as to
evaluate the effects of aromataze inhibitors
on the growth,  survival and gonadal
development in Cyprinus carpio (Fig. 54). The
water quality of the different experimental
groups of fishes (both for tilapia and common
carp) was examined for temperature, pH,
conductivity and dissolved oxygen. Different
biochemical changes such as haemoglobin,
REC, TLC, serum protein, serum cholesterol,
serum triglyceride, gonadal protein and
gonadal lipid, were estimated after the
treatment of four aromatase inhibitors
(tamoxifen, leterozole, fadrozole and
anastrozole) to fingerlings of common carp
in different doses (100 and 200 mg/kg feed)
and the differences between the treatment
groups and control were examined (Fig. 55).

Fig. 53. Effect of melatonin (MLT) on GSI and
haemoglobin in Oreochromis niloticus

Fig. 54. Effect of letrozole and tamoxifen on gonado-
somatic index of C. carpio



ANNUAL REPORT 2011-2012
ICAR

60

The sex ratio after fadrozole and
anastrazole (200 mg/kg feed) treatments
revealed 97.08% and 98.06% masculinisation,
respectively. There was 1% intersex
population after low dose fadrozole
treatment (F1) and 1.5% intersex population
after anastrozole treatment (A 1) . The
statistical difference between female and
male population was 1.002105 and the
significance level was P<0.05.

Histological changes associated with the
gonadal development i.e., the testicular and
ovarian structures of common carp were
studied for different treatments of aromataze
inhibitors; its doses and treatment periods
using histological techniques (Fig. 56 A-D).
The activity of the aromataze inhibitors
(tamoxifen, leterazole, fadrozole and
anastrazole) on the sexual development of
common carp was determined by assessing
the estrogen and testosterone levels both in
gonadal tissue, as well as, in plasma of AI
treated fishes and correlating the same with
the histological changes in gonads.

Gonadal,  as well  as,  plasma 17  -
oestradiol  and testosterone levels in
tamoxifen, leterazole, fadrozole and
anastrazole treated fishes were estimated by
ELISA method. There was a signif icant
increase in the testosterone level after
treatment with aromatase inhibitors while

the estradiol level was found reduced. The
circulating melatonin was also found reduced
and was more or less correlated with the
inhibited action of aromatase. The change in
testosterone and 17 -oestradiol level was
correlated during and after the treatment of
aromataze inhibitors (Fig. 57).

Serum estradiol level was found
significantly (P >0.001) lower in fadrozole and
anastrozole treated fish, as compared to the
control fish (87 4.21 pg/ml). In high dose of
fadrozole (F2), it was found 39±2.13 pg/ml
and in low dose of fadrozole (F1) it was
51±3.76 pg/ml. In high dose of anastrozole
treated fish (A2), it was 33±2.48 pg/m1 and
in low dose (A1) of anastrozole treated fish,
serum estradiol level was 47±3.67 pg/ml
(Fig.57).  Serum testosterone level  was

Fig. 55. Effect of tamoxifen and letrozole on serum and
gonadal protein of Cyprinus carpio Fig. 56. (A to D)

(A) Histological structure of tamoxifen treated fish
showing fibrous connective tissue (FCT), spermatocytes
(SC), spermatogonia   (SG) and bunches of spermatozoa
(SZ).
(B) Histological structure of Intersex gonad treated with
tamoxifen (200 mg/ kg feed)) showing spermatids (ST)
and spermatogonia (SG) surrounded the ovarian cavity
and ovarian follicles.
(C) Histological structure of letrozole (200 mg/ kg feed)
treated common carp showing irregular structure of
spermatocytes (SC), lobule or duct with sperm (LOB),
cell of sertoli (CS), fibrous connective tissue (FCT).
(D) Histological structure of common carp treated with
tamoxifen (100 mg/ kg feed) showing tunica albugenia
(TA), peripheral oocytes (PO), blood artery (BA), ovarian
lamellae (OL), nucleus (N).
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detected as 1030±7.34 pg/ml in low dose (F1)
and 1286±8.44 pg/ml in high dose (F2)
fadrozole treated fish. In anastrozole treated
fish, testosterone level was found 1072±7.23
pg/ml in low dose (A1) and 1324±8.39 pg/
ml in high dose (A2), which was significantly
(P >0.001) increased when compared to the
control fish (892±5.84 pg/ml) (Fig. 58).

was subjected to estimation of lipid and
protein (Fig. 59) and also for histological
examinations of testes and ovary.

Since involvement of brain and central
nervous system has also been understood in
sex differentiation of many teleostean fishes,
a attempt was made to investigate the possible
involvement of melatonin hormone in sex
differentiation in common carp and also in
tilapia. Effect of exogenous melatonin (Sigma
Co., USA) was studied on gonadogenesis and
sex differentiation in sexually undifferentiated
fry of O. niloticus. The melatonin treated fish

Melatonin level  was depressed in
fadrozole, as well as, anastrozole treated fish,
as compared to control fish. Serum melatonin
level was found 20±2.46 pg/ml in low dose
(F1) of fadrozole treated fish and 18±1.98 pg/
ml in high dose (F2). In anastrozole treated
fish melatonin level was 19±2.15 pg/ml in
low dose (A1) and 14±1.74 pg/ml in high dose
(A2), respectively (Fig. 8). Serum melatonin
was found more effectively suppressed in the
anastrozole treated group (A 2) , as
comparison to fadrozole (Fig. 60).

Fig. 57. Serum17-estradiol level after tamoxifen (T1
& T2) and Letrozole (L1 & L2) treatments in different
doses to C. carpio (C). Slope indicates a statistically
significant difference (P<0.05)

Fig. 58. Effect of AIs on Serum Steroid Hormones

Fig. 59. Effect of melatonin on cholesterol and
triglyceride production in tilapia

Fig. 60. Response of melatonin during AI induced
masculinization
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Project Title: Ecological impact
assessment of African catfish Clarias
gariepinus: disease risks and potential for
resource competition

Project Period: January, 2010 – December,
2013

Project Personnel: A.K. Singh (PI),
Rehana Abidi and A.K. Pathak

Funding Agency: UPCAR
Culture of  C. gariep inus  has been

progressively increasing and its distribution
has now gone in several natural aquatic
bodies. Therefore, it is imperative to generate
scientific data on its ecological impact. In this
perspective, a bench mark survey of 55 fish
markets in 19 districts  of U.P. namely,
Gorakhpur, Varanasi, Allahabad, Kanpur,
Mao, Meerut, Muzaffarnagr, Ghaziabad,
Pilibhit, Bareily, Lakhimpur Kheri, Behraich,
Faizabad, Etawah, Agra, Jhansi , Balia,
Unnao and Lucknow was conducted to
generate data on the presence of this species
in various fish markets and also to record
data on its size range. The contribution of C.
gariepinus in different fish markets of U.P.
ranged from 10 - 65% (Fig. 61).

Cases of the culture of C. gariepinus were
documented from 193 grow-out farms/
community ponds in different places of U.P.
The size of C. gariepinus monoculture farms
ranged from 0.02 ha to 5 ha. Data on the
physico-chemical parameters, such as
temperature, pH, dissolved oxygen, free
carbon dioxide, turbidity, total alkalinity and
ammonia were recorded from the cluster of
ponds located in Amrahi village of Lucknow.
The fish was reared in a very poor husbandry
and unhygienic culture conditions  and it was
found that the fish tolerate hard physico-
chemical conditions and high ammonia levels
(Table 14). Apart from its culture in different

Table 14. Physico-chemical parameters of water samples collected from different culture
ponds of C. gariepinus using different feeding types

Significance level (students‘t’ test) *P <0.05, **<0.01

Parameters studied Ponds provided 
improvised feed 

Ponds provided 
slaughter house waste 

Ponds provided 
chicken waste 

pH 8.98±0.043 8.42±0.12 8.71±0.15 

Temperature (0C) 29.5±0.64 29.7±0.32 28.5±0.43 

Conductivity (Ms/cm) 473.3±60.41 789.3±61.66 684±60.71 

Total dissolved solid (mg/l) 157.6±7.21 94.6±12.0** 138.3±14.83* 

Total hardness (mg/l) 345.3±14.49 336.7±6.32 346.7±13.03 

DO (mg/l) 5.0±0.12 5.1±0.39 4.9±0.14 

Free CO2  (mg/l)   7.33±0.048 7.11±0.18 6.9±0.1 

Ammonia (mg/l) 0.18±0.049 0.56± 0.17* 2.67±0.074** 

Alkalinity (mg/l) 62±2.00 58.3±7.91 61.6±2.23 

Chlorides (mg/l) 73.74±1.19 71.40±2.10 73.09±2.31 
 

Fig. 61.  A haul of C. gariepinus catch for sale in fish
market
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Table 15. Catches of exotic fishes from different river stretches in U.P

River Stretch Place  Availability of exotic fishes 

Yamuna Muzaffarnagar Common carp and tilapia, bighead were dominant spp. 

Yamuna Agra 98% tilapia 

Yamuna Allahabad 90% tilapia 

Yamuna Kairana, Shamli African catfish, common carp and tilapia were found 

Ganaga Hastinapur Only few specimens of common carp and tilapia 

Ganga Varanasi 5-10 kg/day catch of Clarias gariepinus from river. Tilapia & C.carp 
dominated 

Ganga Allahabad Common carp and tilapia dominated whereas other exotic fishes 
including African catfish also captured from river. 

Gomti Lucknow African catfish, Tilapia and common carp in plenty 

Gomti Lucknow Clarias gariepinus 3-4/day of nearly 1kg size are caught from Gomti 
river. Mature female C. garpiepinus was captured. 

Hindon Ghaziabad Upto 18 kg size Clarias gariepinus were caught from this river. 
Plenty of tilapia was found.  

Hindon Muzaffarnagar Common carp and tilapia in plenty however few specimens of 
African catfish were also captured 

Gerua Bahraich Common carp was found 
 

areas, data was also generated for its catches
from natural  aquatic bodies like river
stretches such as the Yamuna, Gomti ,
Varuna, Hindon and the Ganga and also
from lakes and canals. A total of 37 surveys
were conducted in different places to record
the availability of C. gariepinus (Fig. 62-63).
The size range was from 50 g to 18.5 kg
(Table 15).

Food and feeding of the fish in the culture
farms were studied and the generated data
for growth of the fish with different feed
types such as slaughter house waste, chicken
waste, improvised pelleted feed and overall
production of the grow-out farms. Biological
information such as level of cannibalism,
survival, growth, maturity and compatibility
with other local f ish species were also

Fig. 62. Exploration in rivers to document the presence
of C. gariepinus

Fig. 63.  A sample of C. gariepinus caught in river put
for sale in market
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recorded from the grow-out farms and also
from laboratory experimental conditions
keeping the fish in aquaria and plastic pools/
cement cisterns. The tolerance for ammonia
level toxicity and behavioural changes were
studied. Compatibility of C. gariepinus with
C. batrachus, Hetropneustes fossilis and Channa
punctatus was studied under experimental
condit ions (Fig. 64) . The tolerance for
ammonia level toxicity and behavioural
changes were studied.

one fish, few monogenean parasites of family
dactylogyridae were found. Bacteria l
pathogenesity in cultured and wild C.
gariepinus was also examined.  Total 30 fish
specimens showing diseased signs were
collected from different locations of Uttar
Pradesh during October to December. The
biochemical test indicated that cultured C.
gariepinus specimens were diseased with
Columnaris and BHS (Bacteria l
haemorrhagic septicaemia).  In cultured
pond, these fishes were stocked in high
density and stress conditions prevailed. The
recorded observations showed that
Flavobacterium columnare and Pseudomonas
fluorescens were present in diseased samples.

Project Title: Inventorisation, impact
assessment and risk communication of
invasive fish species in Uttar Pradesh

Project Period: April, 2011- March, 2013

Project Personnel: A.K. Singh (PI),
Rehana Abidi, A.K. Pathak and
S.M. Srivastava

Funding Agency: UP State Biodiversity
Board

This study was undertaken to assess
alien fish species and to address the elements
of hazards and risk communication in Uttar
Pradesh.  Ten exotic fish species were
recorded from aquaculture activities in U.P.

Monitoring of heavy metals (11 nos.) was
done in 27 fish ponds to assess the metal
bioaccumulation and risk analysis for food
safety.  The level  of  Aluminum (Al) ,
Cadmium (Cd), Cobalt (Co), Copper (Cu),
Chromium (Cr),  Iron (Fe ), Magnesium (Mn),
Molybdenum (Mo), Nickel (Ni), Lead (Pb) and
Zinc (Zn) was determined in gill, gonad, liver
and muscle tissues (n=324). The results of the
field study showed that Al, Fe and Pb
accumulation was significantly high (P
<0.005) in f ish tissues (Fig. 65).  Risk
assessment for all the 11 metals detected in
fish revealed that there was high risk for Pb.
The potential carcinogenic risk calculated
from ingestion of fish was found 6.3E - 03 to
9.6E - 03 for Al; 3E - 03 to 9.7E - 03 for Fe
and 1.15E - 05 to 9.3E - 06 for Pb, respectively.

Total 14 specimens of C. gariepinus were
screened for isolation of parasites. No
protozoan parasite was observed/recorded
in all the screened specimens. However, in

Fig. 64. Measurement of opercular movement of
different local fishes kept together with C. gariepinus
to observe compatibility, stress level and ammonia
toxicity

Fig. 65. Bioaccumulation of heavy metals in different
tissues of C. gariepinus under different feeding types
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which were identified as: common carp,
Cyprinus carpio; silver carp, Hypophthalmichthys
molitrix; grass carp, Ctenopharyngodon idella;
bighead, Arist ichthys nobilis ;  t ilapia ,
Oreochromis mossambicus and O. niloticus;
african catfish, Clarias gariepinus; sutchi
catfish, Pangasianodon hypophthalmus; pacu,
Piaractus brachypomus and black carp,
Molypharyngodon piceus. In addition, three
hybrid exot ic f ishes:  i ) Cross between
Hypophthalmichthys molitrix and Aristichthys
nobilis, ii) Hybrid of Clarias species and iii)
Hybrid tilapia, were also recorded and
identified from aquaculture ponds and tanks
in U.P. The information on the presence of
alien fish species from different rivers in U.P.
was also collected. The rivers covered under
this study were Yamuna, Sharda, Sai, Gomti
and Ganga.

Fish diversity and invasion of exotic
fishes in various rivers in UP

The fish diversity of various rivers was
recorded and the invasion integrity index of
exotic fishes was calculated at different
locations along the Yamuna River (Figures
66-67). The presence of exotic fishes was
highest at Etawah where it was over 96%,
where as, in Mathura, Agra, Ferozabad and
Auraiya, the presence of exotic fishes was
above 80%.

The Gomti River is a major tributary of
the Ganga river system. River Gomti

originating from a natural impounding
reservoir near Chanderpur village in district
Pilibhit merges with Ganga near Audiar in
district Ghazipur after traversing through 15
districts of U.P. and covering a distance of
about 730 km. A total of 59 fish species
(including 6 exotic species) belonging to 39
genera of 15 families under 6 orders were
recorded from Gomti River (Fig. 68).

Fig. 66. Fish diversity of the Yamuna River in U.P.

Fig. 67. Fish diversity of the Yamuna river and invasion
integrity coefficient of exotic fishes

Fig. 68. Fish diversity of the Gomti River
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Invasion of exotic fish in Sai River and
its fish diversity was studied in Raebareily and
Jalalpur, Jaunpur, U.P. A total 56 fish species
(including 6 exotic species) of 38 genera
belonging to 16 families under 7 orders were
recorded from Sai River (Fig. 69).

A total 61 fish species (including 7 exotic
species) of 39 genera belonging to 16 families
under 7 orders were recorded from Tamasa
River (Fig. 70).

Invasion of exotics in major natural lakes
of U.P.

Data on availability of exotic fish species
from major wetlands of U.P. including
Suraja Tal, Suraha Tal, Hallpur Daha at the
Ganga River bank in Ballia district was
collected. C. garriepinus and O. niloticus were
found dominating at most of the places.
Naresar Tal at Raipur, Lakhimpur Kheri, a
natural lake, was was found invaded by
exotic species Bighead, Aristichthys nobilis, in
the size group of 700 g to 1650 g.

Invasion of exotic fishes in Katarniaghat
Wildlife Range, U.P.

A total of 51 fish species (including

6 exotic species) of 37 genera belonging to 20
families under 7 orders, were collected from
outskirts of Katarniaghat Wildlife Sanctuary
in Behraich, U.P.

Information on exotic ornamental fish
species from Lucknow, Bareil ly, Agra,
Meerut,  Pil ibhit,  Jhansi,  Varanasi and
Allahabad in Uttar Pradesh was updated.
Historical information on their distribution,
food and feeding, reproduction and other
biometric characters of 67 ornamental fishes
was generated to assess the possible risks
associated with their propagation.

Project Title: Molecular assay for
detection of Aphanomyces invadans for
surveillance and prediction of Epizootic
Ulcerative Syndrome outbreaks

Project Period: April, 2009 – March, 2012

Project Personnel: P.K. Pradhan (PI),
Rehana Abidi, Gaurav Rathore,
Neeraj Soood and Peyush Punia

Funding Agency: Institutional
EUS outbreaks normally occur in the

winter and rainy seasons in freshwater and
brackishwater systems, respectively. After
the outbreak in an area/region, the disease
gradually disappears for several months (and
in some cases for few years) prior to the next
outbreak. It is hypothesized that during EUS
off seasons, EUS susceptible and resistant fish
may act as a carrier. Based on the hypothesis,
it is recommended that eradication of A.
invadans from a pond may be achieved by
excluding susceptible and carrier hosts.
Hence, in the present study attempt was
made to use a PCR-based method to find out
whether fish act as a carrier/ alternate host
for A. invadans or it is possible to detect EUS
in healthy fishes (without gross lesions). Two
fish farms, which were affected by EUS for
past several years in the Lakhimpur district
of Uttar Pradesh, were selected. During the

Fig. 69. Fish Diversity of Sai River

Fig. 70.  Fish Diversity of Tamasa River
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EUS seasons, one of the cultured Indian
major carp Cirrhinus mrigala, which was
found to be severely affected (with almost
100% prevalence), was selected as the test
species. Tissue samples were collected from
C. mrigala at regular intervals (during EUS
seasons i.e. January –March) and EUS off
seasons (May, July, October and December)
and screened for the presence of A. invadans
using PCR.  Through PCR, it was possible to
detect A. invadans in the fish up to March
showing clinical signs and it was not possible
to detect A. invadans, either in healthy
susceptible fishes during the outbreaks or
during EUS off seasons (either after the EUS
seasons or before the EUS seasons). Hence, it
appears the fish may be successful  in
eliminating the pathogen completely, once
the lesion is healed and do not act as a carrier
of A. invadans.

Effect of dietary -glucan on the disease
susceptibility of Labeo rohita  to
experimental infection of Aphanomyces
invadans

An attempt was made to evaluate the
effect of  one of the widely used
immunostimulant i.e. -glucan for increasing
disease resistance against EUS. Two hundred
advanced fingerlings of L. rohita (30-35 g)
were randomly divided into two groups of
100 fish each and were fed with 0.1% -
glucan supplemented diet  and non-
supplemented diet (Fig. 71). Each group was

further divided into five sub-groups, and fed
for five different time periods (1, 2, 3, 4 and 6
weeks). Fish challenge were performed after
1, 2 , 3, 4 and 6 weeks of experimental
feeding. Each experimental fish was injected
intramuscularly with 10 spores of A. invadans
and the control fish group received 0.1 ml
autoclaved pond water without spores at the
same time as the test fish. The experiment
was run in duplicate. After challenge, the per
cent mortality was assessed up to 3 weeks
after challenge and specif ic mortalit ies
confirmed through histology and re-isolation
of A. invadans from muscle tissue. Interestingly,
in both the control and experimental groups,
there were 100% mortalities. The mortalities
had started by 12th day and by 21st day there
were 100% mortalities in both the groups. At
the time of morbidity or death, 100% of the
fish had severe swollen hemorrhagic areas
and tissue pathology of all the moribund fish
was typical of a EUS condition. Both injected
and non-injected sides and internal organs
(kidney and liver) were extensively occupied
by the mycotic lesions and there was severe
myonecrosis in large areas of myotome
(Fig.71a-d). Hence, the results indicated that
dietary -glucan did not render protection
against experimental infection with A.
invadans.

Fig. 71.  Moribond L. rohita of experimental group of
fish, treated with glucan after 14 days of experimental
infection with A. invadans

Fig. 72. (a) Mycotic lesion area of glucan treated fish
experimentally infected with A. invadans; (b) Higher
magnification of lesion area; (c) A. invadans hyphae in
liver; and (d) A. invadans hyphae in kidney
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Research Advisory Committee (RAC)
Meeting

The RAC meeting of NBFGR was
organized on 31 January – 1 February, 2012
under the chairmanship of Prof. T.J. Pandian,
Former National  Professor, ICAR.
Dr. A.D. Diwan, Former Assistant Director
General  (Marine Fisheries), ICAR, New
Delhi; Dr. George John, Advisor, DBT, New
Delhi; Dr. Y. Basavaraju, Professor, Fisheries
Research Station, Hesaraghatta, Karnataka
Veterinary, Animal and Fisheries Sciences
University, Banglore and Dr. Madan Mohan,
Assistant Director General , (Marine
Fisheries), ICAR, New Delhi participated as
expert members of the RAC.

Dr.  J .K. Jena, Director, NBFGR
welcomed the Chairman and members of
RAC and apprised the Committee on the
salient achievements made during 2011-12.
In his introductory remarks, the RAC
Chairman, Prof . Pandian appreciated
NBFGR’s research achievements. He advised
the scientists to publish research papers in
international journals having high impact
factor and urged the scientists to take up
programmes in emerging frontier areas of
research.

Based on the recommendations of

IMPORTANT EVENTS

previous RAC meeting held on 15 March,
2011, an action taken report was presented
by Dr. K.K. Lal, Head, PME Cell, NBFGR.
The Heads of the Divisions presented salient
achievements made under different identified
research themes during the year. The RAC
reviewed progress of all the ongoing research
projects of  the Insti tute and provided
significant inputs to improve the research
programmes.

Institute Research Council Meeting
The Annual IRC meeting of the Institute

was conducted on April 11-13, 2011 under
the chairmanship of Dr. J.K. Jena, Director.
Dr. Madan Mohan, Assistant  Director
General (Marine Fisheries), ICAR, New Delhi
participated in the meeting as the
representative from the ICAR Headquarters.
The progress of all ongoing projects was
reviewed by the IRC and important
suggestions emerged from the discussion.
Detailed presentations on all the projects were
made by the respect ive Principal
Investigators/Co-PIs. Dr. Madan Mohan
appreciated the research work done by
NBFGR scientists and provided important
inputs to  further improvement  of the
research programmes. The new project

RAC meeting Chaired by Prof. T.J. Pandian IRC meeting
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proposals were also discussed and important
ones were approved with suggested
modifications.

Interaction Meeting of DDG (Fisheries),
ICAR with Scientists about the Research
Programmes for 12th Five Year Plan

Dr. B. Meenakumari, Deputy Director
General (Fisheries), ICAR, New Delhi visited
NBFGR during 18-19 September, 2011.
Dr. Meenakumari chaired a specially
convened meeting with the Director,
scientists and administrative and finance
off icers of the Inst itute to discuss EFC
proposals for the 12th Five Year Plan.
Dr. Madan Mohan, ADG (Marine Fisheries),
ICAR also part icipated in the meeting.
Dr. J.K. Jena, Director, NBFGR gave a
presentation on recent achievements of the
Institute and proposed programmes and
budgetary estimates for the forthcoming Five
Year Plan. The DDG also interacted with all
the scientists  about their ongoing and
proposed research programmes in detail.

organized for the NBFGR staff and their
families.

Hindi Day and Hindi Pakhwada
observed

The Institute celebrated Hindi Day on
14 September,  2011.  A funct ion was
organized on this occasion in which Chief
Guest Shri  Avanindra Mishra,  Former
Vigilance Officer ITI,  Mankapur,  U.P.
inaugurated the Hindi Day programme by
lighting the lamp. The Institute also observed
a Hindi Pakhwada during 15-29 September,
2011 during which seven Hindi competitions
were organized among the staff of the
Institute to promote the use of Hindi in official
work. All the winners were given prizes by
Dr. Yogendra Pratap Singh, Professor,
Department of Hindi, Lucknow University,
Lucknow. Mrs. Mamta Chakraborti, Personal
Assistant won the prize for the Best Hindi
Competitor – 2011. Dr. J.K. Jena, Director,
NBFGR while congratulating all the winners
of various Hindi competitions highlighted
efforts taken by the Institute for promoting
use of Hindi in official work. The Hindi
programmes were coordinated by
Shri Akhilesh Mishra, Hindi Officer, NBFGR.

Independence Day Celebrated
A flag-hoisting ceremony was observed

on 15 August, 2011 on the occasion of the
Independence Day. Dr. J.K. Jena, Director
hoisted the National Flag in the presence of
other staff members of the Bureau. On this
occasion, a cultural programme was also

Celebration of First Anniversary of
Ganga Aquarium

The Institute organised an Inter-school
Art’s Competition on 19 November, 2011 to

Dr. B. Meenakumari, DDG (Fisheries), ICAR
chairing the interaction meeting

Hindi Day function
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mark the First  Anniversary of Ganga
Aquarium. The students of class VI to VIII
from various schools of Lucknow
participated in the event and made drawings
on the Theme - FISH & ENVIRONMENT.
Ms. Tanuja Katiyar, Arts Teacher of Seth
M.R. Jaipuria School, Lucknow was the Chief
Guest of  the occasion.  The best three
drawings were awarded prizes by
Dr. J.K. Jena, Director, NBFGR, Lucknow. The
Ganga Aquarium was opened for public
viewing on 19.11.2010 and was visited by
around 25,000 people during its first year.
The aquarium is well acclaimed for state-of-
art infrastructure and displayed fish fauna.

NBFGR celebrates 28th Annual Day
NBFGR celebrated its 28th Annual Day

on 12 December, 2011. On this occasion,
Prof. T.J. Pandian, Chairman, Research

Advisory Committee, NBFGR, Lucknow was
the Chief Guest. In his welcome address,
Dr. J.K. Jena, Director, NBFGR apprised about
the salient achievements of the Institute. The
Chief Guest, while expressing satisfaction
over the research and infrastructure
development at NBFGR, urged the scientists
to take up programmes in emerging frontier

School students of Lucknow participating in the
Inter-school Art Competition

Dr. J. K. Jena, Director, NBFGR, Lucknow presenting
First Prize to the Winner of Art Competition

Inaugural function of the Annual Day celebration

Chief Guest Prof. T.J. Pandian (left) and Dr. A.D. Diwan (right) addressing the participants on Annual Day
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areas of research. On this occasion, Annual
Institute Awards for the year 2010-11 were
presented to the staff members of the Institute
for their outstanding contributions and also
to the selected progressive farmers/
entrepreneurs of the country.

Republic Day Celebrated
A flag hoisting ceremony was observed

on 26 January, 2012 on the occasion of the
Republic Day. Dr. J.K. Jena, Director hoisted
the National Flag in the presence of other staff

members of the Bureau. In his address, the
Director highlighted the achievements of
NBFGR during the year 2011 and shared
glimpses of  upcoming programmes.
Dr. Jena while complimenting the efforts of
the staff members also reminded the staff
about their rights and also duties towards
growth of the institute. The programme was
followed with a small cultural programme
in which large number of children of the
NBFGR family participated.

(a)      (b)
Dr. J.K. Jena, Director (a) hoisting the National Flag and (b) addressing the staff on Republic Day
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National Consultation on ‘Species
Prioritization for Ex situ Conservation
and Freshwater Aquaculture’

A two-day National Consultation on
‘Species Priorit izat ion for Ex situ
Conservation and Freshwater Aquaculture’
was organized by NBFGR, Lucknow during
17-18 September, 2011 in collaboration with
CIFA, Bhubaneswar; NFDB, Hyderabad and
ABCS, Lucknow. Dr. J.K. Jena, Director,
NBFGR while welcoming the delegates,
outlined that the Consultation is intended to
prioritize fish species which can be worked
upon for conservation, as well as, harness
aquaculture potential of the country. Over
fifty invited experts from different research
institutions, fisheries colleges and other
concerned organizations deliberated on
criteria  for f ish species prioritization,
conservation value and commercial
importance of fish species; short-listing and
prioritization of species; operational strategies
to incorporate stakeholders’ perspective into
species prioritization and strategies to
achieve harmonization and integration of ex
situ conservation and aquaculture potential.

The programme was inaugurated by
Chief Guest Dr. S.D. Tripathi,  Former
Director, CIFE, Mumbai, where as,
Dr. P.  Das, Former Director,  NBFGR,
Lucknow presided over the function.
Dr. Tripathi appreciated the efforts of NBFGR
for this initiative. He emphasized that
prioritization of fish species and working on
them for diversification of aquaculture is a
huge task that demands concerted efforts of
several concerned institutions. Dr. P. Das in
his presidential address opined that the
country needs a rich storehouse of research-
based data on abundance of fish species for
their prioritization. He lamented that NBFGR
has initiated efforts in this direction long back,
which needs to be strengthened. Guests of
Honour on this occasion, Dr. Dilip Kumar,
Former Director, CIFE, Mumbai;
Dr. Vasudevappa, Sr. Executive Director,
NFDB, Hyderabad; Dr. Madan Mohan, ADG
(Marine Fisheries),  ICAR, New Delhi ;
Dr. P.C. Mahanta, Director, DCFR, Bhimtal
and Dr. P. Jayashankar, Director, CIFA,
Bhubaneshwar also addressed the
participants and shared their thoughts on the
theme.

WORKSHOPS/ SYMPOSIA/ TRAININGS ORGANIZED

Dr. S.D. Tripathi inaugurating the Consultation by
lighting the lamp

Dr. P. Das delivering the presidential address
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In technical  sessions,  after lead
presentations, a list of species indicating their
at tributes was distributed to al l the
participants to prioritize candidate species for
aquaculture and/or conservation. Detailed
discussion was held on each of the identified
species and priority level based on the
consensus of all the participants. The fishes
those require urgent  attention were
categorized as first priority and research gaps
for each species were also identified. A total
of 62 fishes were prioritized out of which 46
were identified as first priority.

Dr. B. Meenakumari, Deputy Director
General (Fisheries), ICAR, New Delhi chaired
the concluding session of the consultation.

Dr.  Meenakumari  emphasized to  give
importance to the species of  regional
importance while prioritiz ing. On this
occasion, Dr. S.A.H. Abidi, Former Member,
ASRB, New Delhi also shared his views. A
theme paper on ‘Species Prioritization for Ex
-situ Conservat ion and Freshwater
Aquaculture’ prepared by NBFGR was
circulated among the participants. In the
concluding session, Dr. J.K. Jena, Director,
NBFGR summarized the major outcome of
the consultat ion and expressed his
thankfulness to all the invitees for their
inputs. Dr. K.K. Lal, Head, Fish Conservation
Division, NBFGR, Lucknow and Organizing
Secretary of the Consultation proposed the
vote of thanks to all the delegates.

Dr. B. Meenakumari, DDG (Fisheries), ICAR
addressing the participants

Interaction during the Consultation

Dr. Madan Mohan, ADG (Marine Fisheries), ICAR
addressing the participants

Participants of the National Consultation



ANNUAL REPORT 2011-2012
ICAR

74

National Consultation on Live Gene
Banking of Freshwater Fishes of the
Western Ghats

A National Consultation on “Live Gene
Banking of Freshwater Fishes of the Western
Ghats”  was organized by the NBFGR,
Lucknow at  Kumarakom, Kerala  in
collaboration with the Regional Agricultural
Research Station (RARS), Kumarakom of the
Kerala Agricultural  University and
ABCS, Lucknow on 21 May, 2011.
Shri K.R. Viswambharan, IAS, Hon’ble. Vice
- Chancellor, Kerala Agricultural University
was the Chief Guest where as, Dr. E.G. Silas,
Former Vice - Chancellor, Kerala Agricultural
University presided over the function.
Dr.  B. Madhusoodana Kurup, Vice–
Chancellor, Kerala University of Fisheries
and Ocean Studies (KUFOS),  Kochi ;
Dr. A.S. Ninawe, Senior Adviser, Department
of Biotechnology, Govt. of India, New Delhi;
Dr. G. Syda Rao, Director, CMFRI, Kochi; and
Dr. B.S. Corrie, IFS, Additional Principal
Chief Conservator of Forests, Govt. of Kerala,
were the Guests of Honour. Over sixty
researchers, academicians, planners, state
and central  government officials and
research scholars attended the consultation.

Dr. J.K. Jena, Director, NBFGR in his
welcome address, highlighted the importance
of conservation and sustainable utilization of
regionally important fish species, which will
contribute towards widening the food basket
of the country. He pointed out the need for
establishing Live Gene Banks at regional level
for conservation and management of native
food fishes that can lead to further
strengthening of such activities. Dr. E.G. Silas,
in his presidential address, appreciated
NBFGR for i ts  effort in bringing out
consolidated documents on freshwater fish
diversity, native food and ornamental fishes
of the Western Ghats biodiversity hotspot that
provided scient if ic backstopping for

conservat ion and management  of the
endemic fish species of the region. Chief
Guest Shri K.R. Viswambharan applauded
the work done by RARS, Kumarakom and
NBFGR, Lucknow towards conservation of
fishes, especially in the Western Ghats region.
He expressed the willingness of KAU to sign
a Memorandum of Understanding (MoU)
with NBFGR for this programme and
promised full support to the joint venture in
establishing a regional  LGB at RARS,
Kumarakom.

Dr. B. Madhusoodana Kurup, in his
address mentioned that Live Gene Bank
concept is very important in conservation of
fishes. Dr. A.S.  Ninawe appreciated
commendable work of NBFGR in gene
banking of freshwater fishes and urged to
initiate research programmes on regionally
important fish species, so that, more species
can be brought into aquaculture practice to
meet the regional demand. Dr. G. Syda Rao,
suggested to initiate research on conservation
of endangered aquatic species, that are listed
in the Indian Wildlife Protection Act ,
involving forest officials.  Dr.  Corrie
emphasized upon identifying potential sites
in forests to be declared as aquatic sanctuaries
and importance of community participation
in conservation programmes. A theme paper
entitled “Conservation of Freshwater Fishes
of the Western Ghats:  An Approach to
Establish Live Gene Banks in a Collaborative
Mode” prepared jointly by NBFGR and
RARS, Kumarakom and a  Brochure on
NBFGR Kochi Unit were released during the
inaugural session.  Dr. K.G. Padmakumar,
Associate Director, RARS, Kumarakom
expressed his thankfulness to the dignitaries
and all invitees for their participation.

The inaugural session was followed by
two technical sessions. At the end of the
session, Dr. A. Gopalakrishnan, Scientist-in-
Charge, NBFGR Kochi Unit expressed vote
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of thanks to all the dignitaries and invitees
for their keen interest, active participation
and valuable inputs.

The following recommendations
emerged from the consultation:

 A Live Gene Bank of NBFGR to be
established at RARS, Kumarakom
premises jointly with Kerala Agricultural
University for conservation of native fish
species of the Western Ghats. The species
short-listed for Live Gene Banking in
Kumarakom included Etroplus suratensis,
Horabagrus brachysoma, Labeo dussumieri,
Puntius sarana subnasutus, Clarias
dussumieri, G.  curmuca and Channa
diplogramme.

 Guidelines for Live Gene Banking of
freshwater fishes will be prepared by
NBFGR for which an expert committee
will be const ituted short ly by the
Bureau.

 Freshwater fish species short-listed for
ex situ conservation programmes in
Tamil Nadu included Labeo kontius,
Cirrhinus cirrhosus and Puntius dubius,
and for Karnataka, Puntius pulchellus,
Puntius sarana subnasutus, Barbodes
carnaticus, Labeo ariza, Gonoproktopterus
lithopidos, Neolissochilus wynaadensis,
Silurus wynaadensis and Etroplus
canarensis.

 Emphasis will be given to study life
history traits of the species short-listed
for Live Gene Banking and to develop
their capt ive breeding and milt
cryopreservation protocols.

 Training programmes for forest officials
and other stakeholders on f ield/
taxonomic identification of local
freshwater fishes of the Western Ghats
to be organized at NBFGR, Kochi Unit
jointly with Kerala State Biodiversity
Board, Trivandrum; College of Fisheries,
Kochi and Zoological Survey of India.

Brainstorming on Research Strategies in
Fish Genomics

A brainstorming session on ‘Research
Strategies in Fish Genomics’ was organized
at NBFGR, Lucknow on 26 September, 2011.

Shri K.R. Viswambharan, IAS, Vice Chancellor,
KAU, Thrissur inaugurating the Consultation by

lighting the lamp

The dignitaries releasing the Theme Paper on
“Live Gene Banking”

Brainstorming on research strategies in fish genomics
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Besides Dr. J.K. Jena, Director, NBFGR, and
Dr. P. Jayasankar, Director, CIFA, a total of
25 scientists from different ICAR fisheries
research institutes participated in the meet.
The purpose of the brainstorming was to
deliberate upon the researchable needs in the
field of fish genomics and chalk out research
programmes for undertaking collaborative
research projects on identified themes in fish
genomics during 12th Five Year Plan under
Genomics Platform as proposed by ICAR.
Dr. Jena informed about the ICAR initiative
on ‘Genomics’ taking NBPGR, New Delhi;
NBAGR, Karnal and NBFGR, Lucknow as
the coordinating centers. There was a
presentation on ‘Status of fish genomics
research in the country and elsewhere’
followed by discussion about the selection of
traits, species to be prioritized and budget
requirement. The issues such as importance
of  growth,  disease resistance in f ish
genomics, SNP chip development  in
P. monodon were discussed. The questions
about the assembly and annotation of whole
genome sequencing data coming from the
proposed work were also raised. The research
programmes for whole genome sequences
and funct ional genome studies were
identified.

National Consultation on ‘Water:
Research Prioritization’

A National Consultation on “Water:

Research Prioritization” was organized by the
Fisheries Division of ICAR, New Delhi at
NBFGR, Lucknow on 18 October,  2011.
Dr. B. Meenakumari, Dy. Director General
(Fisheries), ICAR, New Delhi chaired the
Consultation. The consultation was attended
by the Directors and scientists of 52 research
institutes belonging to various subject matter
divisions including crop sciences,
horticulture, natural resource management,
engineering, animal sciences and fisheries.
Dr. J.K. Jena, Director, NBFGR in his welcome
address stressed the importance of water in
agriculture sector and need for its
priorit izat ion for future research
programmes.

In her introductory remarks,
Dr. B. Meenakumari pointed out that with
about 2 per cent of the world’s area and
4 per cent of world’s water resources, India
sustains about  16 per cent  of world’s
population. The water resource development
is a must for economic prosperity and for
enhancing the quality of life of the people,
she added. The talk was followed by a
presentation on the theme “Water” by
Dr. Meenakumari. She gave an overall view
of achievements in the Indian agricultural
sector and pointed out that adequate, timely
and assured availability of water is critical to
agriculture, horticulture, plantation crops
and aquaculture for an ensured yield. She

Dr. J.K. Jena, Director, NBFGR giving welcome
address

Dr. B. Meenakumari, DDG (Fisheries), ICAR
addressing the participants
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suggested following broad subject areas for
discussion with a view to prepare concept
notes for carrying out research in a
consortium mode during the 12th five year
plan period with a view to increase the water
use efficiency and water availability: 1)
enhancing water use eff iciency and
product ivity in irrigated rice system,
horticulture sector and in livestock
production; 2) role of agriculture in flood
adaptation and mitigation in North-eastern
flood plains; 3) multiple use of water; 4)
wastewater use in agriculture/aquaculture/
horticulture/fish processing;  5)
bioremediation and nanotechnology
(hydroponics, nutrient stripping, heavy metal
reduction) of water used for agriculture/
aquaculture/fish processing; 6) indigenous,
cost-effective, species-specific Recirculating
Aquaculture Systems (RAS) for
brackishwater and freshwater species; 7)
source water variations in quality and
availability for brackishwater aquaculture in
coastal and inland saline areas;   8) water
budgeting, modeling and energy efficiency for
all farming systems and in riverine, coastal
aquaculture and processing industry and
source water-based planning measures for
effective conservation and use of water
resources; 9) ground water recharge; 10)
biomarker  approach for evaluat ion of
hazardous effects of water pollution on fish
diversity; 11) Water budgeting; 12) Water

conservation through polytanks and their use
for aquaculture and irrigation in hills; 13)
wastewater ut il izat ion;  14)  seawater
greenhouse & desalination;  and 15) Water
conservation- Hydro gels (binding agents).

In the technical session, representatives
of various institutes under different subject
matter divisions of  ICAR presented 63
concepts/ researchable areas under the
theme ‘water’. In her concluding remarks,
DDG (Fisheries) suggested to incorporate
stakeholders, wherever possible for
meaningful implementation of research
projects. She emphasized that the
demonstration of proven technologies have
to be taken up by KVKs and also suggested
that more linkages among the institutes are
necessary taking into account the vastness of
the theme. After presentations, detailed
discussions were held and major themes were
priorit ized to carry out research in a
consortium mode during the 12th five year
plan period with a view to increase the water
use efficiency and water availability.

Training on Computational tools for
Genome Resource Data Analysis in
Fisheries Domain

An eleven days subject matter training
programme on “Computational Tools for
Genome Resource Data Analysis in Fisheries
Domain” was organized by NBFGR,

A participant presenting his concept in the technical
session being chaired by the DDG (Fisheries), ICAR

A view of the participants
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Lucknow during 12-22 October, 2011.
Eighteen trainees from different Institutes/
organizations of the country participated in
this programme organized under NAIP
sponsored project Establishment of National
Agricultural Bioinformatics Grid in ICAR.
The training included 17 lectures, including
invited lectures by the guest faculty, on
various topics related to genomics,
proteomics,  phylogenetic analysis and
computational skills. The participants were
provided hands-on session on sequence
alignment softwares such as Blast, Clustal X/
W; Primer designing software: PRIMER 3;
Phylogenetic analysis software, MEGA,
Phylip; Protein modeling softwares, GOR for
secondary structure prediction; Modeller 9v8
for tertiary structure prediction, protein
structure validation softwares, PROCHECK,
WHAT IF and Standalone BLAST. Similarly
the basics of operating system, as well as,
programming languages as HTML, PERL,
Wamp server, PHP, Dreamweaver were also
dealt with hands-on sessions of computer
skil ls.  The participants were provided
important softwares viz.  bioedit ,
ChemSketch, clustalx, DNAtool, DTMM3,
Hex, RasMol, spdbv, autodocksuite, chimera,
Cn3D, MDLChimeSP6, MEGA, modeller9v8,
OpenBabel, WampServer, Dreamweaver,
Perl and Standalone BLAST.

Tr aining-cum-aw are ne ss
programme on Fish Health
Management in Freshwater
Aquaculture

A training-cum-awareness
programme on Fish Health
Management in Freshwater
Aquaculture was organized by
NBFGR at Lakhimpur Kheri, U.P.
A total of 250 fish farmers from
different parts of Lakhimpur
Kheri distt of UP participated in
the programme. Dr. J.K. Jena,
Director,  NBFGR, Lucknow

presided over the programme. On this
occasion, Sh. Alok Kumar, SDM, Lakhimpur
Kheri also addressed the participants as
Guest of Honour, where as, Shri Rajender
Singh, Assistant  Director of Fisheries,
Lakhimpur Kheri  spoke about various
schemes of  the government for the
development of fisheries including fish health
management and welfare of fish farmers.
Speaking on the occasion, Dr. Jena said that
on information about infection of a particular
fish disease in some farms of Lakhimpur
Kheri distt, scientists of NBFGR had visited
various fish farms in the district last year. The
scientists surveyed the area, collected samples
of diseased fishes and diagnosed its causes.

Participants of Subject matter training with the Director,
Guests and Faculty of NBFGR

Dr. J.K. Jena, Director, NBFGR speaking at
Training-cum-awareness Programme on Fish Health

Management in Freshwater Aquaculture
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Hyderabad attended the programme. A total
of 18 technical lectures were delivered by
NBFGR faculty and three invited guest
speakers. The Valedictory Function was
graced by the Chief Guest Dr. S. Solomon,
Director, Indian Institute of Sugarcane
Research, Lucknow. A course manual was
also released by Dr.  S. Solomon and
cert if icates were given by him to the
participants.

Training on Allele Mining in Natural
Genetic Resources for Targeted Trait
Improvement and their Conservation

A two week training programme on
“Allele Mining in Natural Genetic Resources
for Targeted Trait Improvement and their
Conservation” was organized at NBFGR,
Lucknow during 25 February – 9 March,

The programme was organized to spread
awareness about fish diseases, their causes
and management measures among the fish
farmers. NBFGR scientists Dr. Peyush Punia,
Head, Fish Health Division; Dr. G. Rathore,
Sr. Scient ist; Dr. S.  Raizada,  Principal
Scientist; Dr. P.K. Pradhan, Sr. Scientist  and
Dr. N. Sood, Sr. Scientist  gave technical
lectures on various practical aspects of fish
health management which was followed by
an open interaction session with the fish
farmers. On this occasion, an extension
bulletin, specially prepared for fish farmers
in Hindi, was also released and distributed
to the participants.

Training on Conservation and
Management of Indigenous Fish
Resources and Impact of Exotics

NBFGR organized a five days training
programme on Conservat ion and
Management of Indigenous Fish Resources
and Impact of Exotics for officers of the state
fisheries departments during 6-10 February,
2012. The programme was inaugurated by
Shri B.K. Patnaik, IFS, Former Principal Chief
Conservator of Forest and Head of Forest
Force, Govt. of Uttar Pradesh. Fourteen
officers from seven state fisheries departments
of the country namely, Arunachal Pradesh,
Tripura, West Bengal, Odisha, Chattisgarh,
Madhya Pradesh, Punjab, and NFDB,

Chief Guest Dr. B.K. Patnaik, IFS delivering the
Inaugural address

Participants with the Chief Guest and NBFGR faculty
at Valedictory

Dr. Harsharan Das, Principal Secretary, Animal
Husbandry and Fisheries, Govt. of UP delivering

inaugural address
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2012. Eighteen selected participants from
various research institutes and universities
participated in this training. The programme
was sponsored by the World Bank-funded
National Agricultural Innovation Project
(NAIP). The programme was inaugurated by
Dr. Harsharan Das, Principal Secretary,
Animal Husbandry and Fisheries, Govt. of
UP and presided over by Dr. Bangali Baboo,
National Director, NAIP, New Delhi. Dr. Das
said that Indian scientists are doing work of
global standards but such good work need
to be projected appropriately so that it
reaches to the end users. In his presidential
address, Dr. Baboo highlighted the efforts
that NAIP has made in promoting and
support ing innovations and human
resources development in frontier areas of
agricultural sciences in the country. The
course was guided by resource persons
from NBFGR, Dr.  J .K. Jena, Director,
NBFGR; Dr. K.K. Lal , Course Director;
Dr. V. Mohindra, Course Coordinator and
Dr. Rajeev K. Singh, Course Co-coordinator.

The focus of the course was on
understanding the variation among natural
genetic resources at functional genomics by
way of tools & techniques of allele mining.
Course contents covered a wide range of
topics from genetic variation in natural
populations and various techniques such as
nucleic acid isolation, PCR, quantitative PCR,

DNA sequencing, SNP detection and analysis
of nuclear and mitochondrial genome. The
course included five days of lectures by
international expert on fish population
genetics and genomics Dr. Rene Guyomard,
Directeur de Recherches, INRA, UMR
Genetique Animal et Biologie, France. The
training programme was also addressed by
invited speakers on various issues such as
Ecot il ling, Bioinformatics tools,
Bioprospecting of genes, Bacterial genomics
and also IPR issues in genetic resources. Guest
lectures were also delivered by experts from
related fields.

Stakeholders’ Meet on Research
Prioritization for NBFGR in XII Plan

A Stakeholders’ Meet  on Research
Priorit izat ion for NBFGR in XII  Plan
was organized on this occasion.
Prof. T.J. Pandian, Chairman, Research

Dr. Rene Guyomard, INRA, France delivering lecture

Dr. Bangali Baboo, National Director, NAIP
addressing the participants Stakeholders’ Meet on Research Prioritization
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welcome address Dr. J.K. Jena, Director,
NBFGR, Lucknow expressed his views and
act ivities of the project under fisheries
domain. Dr. P.S. Pandey, in his inaugural
address, summarized the salient activities of
various sub-components of  NAIP
Component-1  and informed about the
extension of NABG project up to March,
2013.  Dr.  Pandey appreciated the
achievements made by the Fisheries Domain
and requested nodal scientists form ICAR
Fisheries Institutes to take up specific research
work in f ish bioinformatics during
the extended period of  the project .
Dr. N.S. Nagpure, Principal Scientist, NBFGR
and CCPI, Fisheries Domain, NABG Project
highlighted the salient achievements of
fisheries domain, especially the online
databases developed under this project.
Participants from various organizations
presented on bioinformatics activities of their
respective organisations and research issues
to be undertaken under this project.

National Workshop on Frugal
Innovations for Sustainable Solutions in
Fisheries and Agricultural Sectors

A National Workshop on “Frugal
Innovations for Sustainable Solutions in
Fisheries and Agricultural Sectors” was
conducted on 24 March, 2012 at NBFGR,
Lucknow. Dr. S. Maurya, ADG (IP & TM),
ICAR, New Delhi was the Chief Guest of the
programme, where as, Shri Jayant Krishna,

Advisory Committee, NBFGR, Lucknow
chaired the meet. Members of  Research
Advisory Committee of NBFGR
Dr. A.D. Diwan, Former Assistant Director
General (Marine Fisheries), ICAR, New Delhi
and Dr. Y. Basavaraju, Professor, Fisheries
Research Station, Hesaraghatta. Directors of
ICAR institutes Dr. A.P. Sharma, Director,
CIFRI, Barracpore and Dr. P.C. Mahanta,
Director, DCFR, Bhimtal;  Dr. J.K. Jena,
Director and scientists of NBFGR, scientists
from other ICAR fisheries institutes, officials
of  U.P.  state f isheries department  and
progressive fish farmers for various parts of
UP, participated in the meet.

Partners Meet’ on ‘’Fish Bioinformatics:
Challenges and Opportunities

A Partners Meet on ‘Fish Bioinformatics:
Challenges and Opportunities’ was
organized under National Agricultural
Innovation Project , ‘Establishment  of
National Agricultural Bioinformatics Grid in
ICAR (NABG)’ on 20 March, 2012 at NBFGR,
Lucknow. Dr. P.S.  Pandey,  National
Coordinator, NAIP was the Chief Guest of
the Meet where as Prof. H. K. Vardia, Dean,
College of  Fisheries, Indira  Gandhi
Agriculture University, Raipur, Chhattisgarh
was the Guest of Honour. The meeting was
attended by dist inguished scient ists ,
professors and researchers from ICAR/ CSIR
Institutes, SAUs and other Universities. In his

Interaction during Stakeholders’ Meet on
Research Prioritization

A view of the Partners Meet on Fish Bioinformatics
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Principal Consultant, Tata Consultancy
Services, Lucknow, presided over.
Dr. M.K. Awasthi, Faculty IIM, Lucknow and
Dr. T.P. Trivedi, Project Director (DKMA),
ICAR, New Delhi were Guests of Honour.
Dr J.K. Jena, Director, NBFGR, welcomed the
delegates and opined that it  is a new
beginning on a new subject and felt that there
is a strong need to take it forward for the
benefit of grass root innovators. Dr Mauria,
while praising efforts made by NBFGR said
the IPR issued should be taken care of in a
positive sprit for helping the grassroot
innovators. Dr.  Mauria  expressed that
proper documentation of innovations is need
of the day. Dr T.P. Trivedi said that mass
media should take active role in diffusion of
innovations.

In technical session, Mr. Jayant Krishna,

spoke on Leveraging Innovat ion for
Transforming Lives of Farmers through
Literacy; Dr. M.K. Awasthi, Faculty, IIM,
Lucknow spoke on Innovat ions in
Agriculture; Dr. Yasser Bhatti, University of
Oxford spoke, via online video conferencing
from Oxford, on Frugal Innovations in
Emerging Markets; Mr. Subhash Mishra from
Indian Express spoke on the Role of Media
in Dissemination of Innovation;
Dr. T.J. James, Director, Innoaction, Trisshur
spoke on The Land to Lab Approach for
Promoting Frugal Innovation: Addressing
Technological and Ecosystem Gaps;
Mr. Koushal Sinha, Tata Chemicals Ltd,
Haldia spoke on Corporate Social
Responsibil ity of  Tata Chemicals and
Mrs. Poonam J. Singh, Scientist (SG), NBFGR
spoke on The Innovation Chain: From Lab
to Land & Entrepreneurship Lessons for
Researchers and Grassroot Innovators. The
farmers of Lucknow and adjoining districts
also presented their inventions that have not
come into the innovation chain because of
lack of entrepreneurship and commercialization.
The farmers showcased their inventions of
aerators, feed and feed dispensers.

The workshop covered the ent ire
innovation chain starting from an idea
generation to Industry by commercialisation,
going through various chains of IP protection,
product development marketing, seeking
funding opportunities, making a business
plan,  elevator pitch for a product for

Chief Guest Dr. S. Maurya delivering the inaugural
address

Dr. J.K. Jena, Director, NBFGR interacting with
Dr. Yasser Bhatti from University of Oxford, UK via

live video conferencing
Workshop participants with Guests, Director and

staff of NBFGR
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entrepreneurship and commercialization for
sustainable solutions. This workshop was
aimed to bring farmers, researchers, policy
makers, corporate sector, NGOs together and
utilizing their expertise for sustainable
solutions. The workshop was basically
initiated to promote frugal innovations in
fisheries and agricultural sectors which are
available in the country but not being
demonstrated and commercialized due to
lack of communication and diffusion. The
deliberations were aimed at how to capitalize
on the innovations done by innovators at the
grassroot level.

A fish farmer speaking about his frugal innovation
during the workshop
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Dr. J.K. Jena, Director, NBFGR received
the T.V.R. Pillay Aquaculture Award and
Conferred with the Fellowship of ASET,
Bhopal

Dr. J.K. Jena, Director, NBFGR was
awarded the T.V.R. Pil lay Aquaculture
Award at the 9th Indian Fisheries Forum at
Chennai during 19-23 December, 2011.  The
award has been awarded by the T.V.R. Pillay
Aquaculture Foundation for his outstanding
achievements in aquaculture research and
technology development. Dr. Balakrishna
Pisupati, Chairman, National Biodiversity
Authority of India presented the award to
Dr. Jena during 9th Indian Fisheries Forum
at Chennai on 19 December, 2011.

AWARDS AND RECOGNITIONS

Dr. A. Gopalakrishnan, Principal
Scientist gets Asian Fisheries Society
Merit Award

Asian Fisheries Society (AFS)
Merit  Award was presented to
Dr. A. Gopalakrishnan, Principal Scientist
and Incharge, NBFGR Kochi Unit during the
9th Indian Fisheries Forum on 19 December,
2011 at Chennai  by Dr.  Derek Staples,
President, Asian Fisheries Society, in presence
of Prof. Mohan Joseph Modayil, Member,
ASRB, in recognition of his commitment and
dedication; and his valuable and critical
inputs that resulted in the publication of best
papers presented during 8th AFF 2007 in
Kochi.

Dr. J.K. Jena was also conferred with the
Fellowship of the Academy of Science,
Engineering and Technology (ASET), Bhopal
for his achievements in aquaculture research
and his contribut ion to  the research
leadership in the fisheries sector.
The Fellowship was conferred by
Dr. S.N. Dwivedi, President, Academy of
Science, Engineering and Technology, Bhopal
on 19th December, 2011 during 9th Indian
Fisheries Forum at Chennai.

Dr. J.K. Jena receiving the T.V.R. Pillay
Aquaculture Award

Dr. J.K. Jena, Director, NBFGR receiving the
Fellowship of the ASET, Bhopal

Dr. A. Gopalakrishnan receiving Asian Fisheries
Society Merit Award from Dr. Derek Staples,

President, Asian Fisheries Society at Chennai
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Dr. M. Goswami, Sr.  Scientist was
awarded the M.S.  Swaminathan Best
Indian Fisheries Scientist , Award for
2010-11 during 9th Indian Fisheries Forum
at Chennai.

Mrs. Poonam Jyant Singh, Scientist (SG)
was awarded ‘Chevening Rolls-Royee
Science & Innovation Leadership Fellowship’
by the British High Commission and Rolls-
Royce, U.K.

The following staff members of NBFGR were presented with Annual Institute Awards
for the year 2010-11 for their outstanding contributions.

Best Scientist of the Institute Dr. Rajeev Kumar Singh, Sr. Scientist 

Best Technical Staff of the Institute Shri Babu Ram, Technical Officer 
Shri Amar Pal, Technical Officer 

Best Administrative Staff of the Institute Shri Ram Sakal, Personal Assistant 

Best Supporting Staff of the Institute Shri Anil Kumar, Skilled Support Staff 

Award for Hindi Promotion in the Institute Shri Akhilesh Mishra, Technical Officer 

Best Research Student/ SRF/RA of the 
Institute 

Shri B.K. Gupta, RA 
Shri Vineet Kumar Dubey, SRF 

Award for the School Going Children of the 
Employee of the Institute 

Master Samridh Srivastava,  
S/o Sh. Rajesh Dayal 
Master Akash Verma S/o Sh. Amar Pal 

 

Dr. M. Goswami receiving M.S. Swaminathan Best
Indian Fisheries Scientist, Award at Chennai

Dr. Rajeev Kumar Singh, Sr. Scientist receiving the
Award for Best Scientist of the Institute

Shri Ram Sakal, Personal Assistant receiving the
Award for Best Administrative Staff of the Institute
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Dr. A.K. Pandey, Principal Scientist was
conferred with the Honorary Fellowship of
the Society of Biological Sciences & Rural
Development (SBSRD), Allahabad during
National Symposium on Prospects, Utility
and Challenges of  Biotechnology in

Agricultural  Development  held during
November, 2011 at Vigyan Parishad Hall,
Allahabad.

Dr. A.K. Pandey, Principal Scientist was
conferred with Dr. Anand Prakash Award
of the Applied Zoologists Research

Shri Babu Ram, Technical Officer receiving the
Award for Best Technical Staff of the Institute

Shri Akhilesh Mishra, Technical Officer receiving
the Award for Hindi Promotion in the Institute

Shri Anil Kumar, Skilled Support Staff receiving the
Award for Best Support Staff of the Institute

Shri B.K. Gupta, RA receiving the Award for Best
SRF/RA of the Institute

Master Akash Verma S/o Shri Amar Pal receiving
the Award for School Going Children of Employee of

the Institute
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(NACA), Bangkok Regional Thematic
Work Programs (2012-2016).

 Member, Scientific Advisory Committee
and Member, Evaluation Committee of
the Rajiv Gandhi Centre for
Aquaculture, Sirkazhi, Tamil Nadu

Shri A. K. Yadav, Technical Officer
(T-7-8) was awarded the “Distinguish Service
Award” by the Society of Biological Science
& Rural Development, Allahabad, during
11-12 November, 2011.

Sh. Rajesh Dayal, Technical Officer
(T-7-8) was awarded the “Distinguished
Service Award” 2012 by the Bioved Research
Society, Allahabad during 14th Indian
Agricultural  Scientists’ and Farmers’
Congress on 19 February, 2012 at Allahabad
and Honorary Fellowship of the Society of
Life Sciences, Satna, M.P.

NBFGR stall was awarded first prize for
the Freshwater Angel Fish display in the
“International Aqua Show 2012” conducted
by Department of Fisheries, Government of
Kerala, at Kochi, during 10 -15 February,
2012. The prize was presented by Additional
Chief Secretary and Secretary of Department
of Fisheries, Govt. of Kerala.

Association (AZRA) during the 13th AZRA
Conference on Applied Zoological
Researches for National Food Security and
Environmental Protection held during 15-16
February, 2012 at Central Rice Research
Institute, Cuttack.

Dr.  A. Gopalakrishnan, Principal
Scientist and Incharge, NBFGR Kochi Unit
was elected as Member/ Chairman of the
following Boards and Committees:

 Chairman, Genetics & Biodiversity of the
E–Consultation of Task Force Members
for Development of  Network of
Aquaculture Centers in Asia-Pacific

Dr. A.K. Pandey, Principal Scientist receiving the
Honorary Fellowship of the SBSRD

Dr. V.S. Basheer, Sr. Scientist, NBFGR Kochi Unit receiving the
First Prize for NBFGR for the Best Exhibit (Black Paraiba Angel fish)

during “International Aqua show 2012” at Kochi
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Participation in exhibitions
The Inst itute part icipated in the

following exhibitions related to fisheries and
aquatic resources in different parts of the
country during the year 2011-12:
 Exhibition in connection with “National

Consultation on Revamping Fisheries
Education in India” during 8-10 May,
2011 at Fisheries College & Research
Institute, Tuticorin, Tamil Nadu.

 Exhibition organized by the Department
of Science & Technology, Uttar Pradesh
on 29 June, 2011 at Bakshi Ka Talab,
Lucknow.

 Exhibition organized by KVK, Dhaura,
Unnao on 5 September, 2011 for the
farmers of the region.

 Chamba Biodiversity Fair organized by
CCSHPKV, Palampur at Chamba, H.P.
on 29 November, 2011.

 Exhibition on the occasion of the 9th
Indian Fisheries Forum at Chennai
during 19-23 December, 2011.

 Exhibition on the occasion of the 22nd
All India Congress of Zoology &
National Seminar on Recent Advances
in Biological Sciences: Biodiversity and
Human Welfare during 29-31 December,

2011 at  Department of  Zoology,
Lucknow University, Lucknow.

 Fish Festival at Bhopal  during 4-6
February, 2012.

 “Internat ional Aqua Show 2012”
conducted by Department of Fisheries,
Government of  Kerala,  at Kochi, during
10-15 February, 2012.

 Exhibition on the occasion of the
“National Conference on New Vistas in
Indian Aquaculture” in commemoration
of the Silver Jubilee Celebrations of
CIBA, Chennai, during 10-15 February,
2012.

EXTENSION ACTIVITIES AND OTHER SERVICES

Dr. S.D. Tripathi, Former Director, CIFE, Mumbai and
Dr J.K. Jena, Director, NBFGR interacting with

visitors at NBFGR stall during 9th Indian
Fisheries Forum, Chennai

Visitors at NBFGR stall during Fish Festival
at Bhopal

Dr. S.K. Sharma, Vice-Chancellor, CCSHPKV,
Palampur and Sh. Sharabh Negi, DC, Chamba

discussing with NBFGR team at Chamba
Biodiversity Fair, Chamba, H.P.
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 Exhibition on the occasion of the
“National Conference on Aquaculture:
Fish for Billion” in commemoration of
the Silver Jubilee Celebrations of CIFA,
Bhubaneswar, during 16-17 March
2012.

 “Showcasing of Agriculture
Technologies” at Thawar Village in Mal
Block, Lucknow organized by CISH,
Lucknow on 22 March, 2012.

  “National Sugar Fest” organized by the
IISR, Lucknow during 23-24 March,
2012.

Technical lectures/ talks delivered
 Dr. A.K. Singh, Principal Scientist

delivered two Radio talks on “Machhali
palan” (in Hindi) on All India Radio,
Lucknow on 18 July,  2011 and 2
February, 2012.

 Dr. Peyush Punia, Head, Fish Health
Management Division; Dr. S. Raizada,

Principal Scient ist;  Dr. G. Rathore;
Dr. P.K. Pradhan and Dr. N. Sood,
Sr. Scientists gave technical lectures on
various practical aspects of fish health
management and aquaculture to fish
farmers at Lakhimpur Khiri, U.P. on
17 November, 2011.

Transfer of technology
 Technical know-how on various aspects

related to fish culture, fish diseases,
freshwater prawn culture,  seed
production of carps and cat fishes and
fish nutrition was extended to over 100
aqua-farmers who visited the Institute
from various parts of U.P.

Farmers’ training on ‘Aquaculture
technologies and productivity
enhancement’

The NBFGR, at its Aquaculture Research
& Training Unit (ARTU), Chinhat, organized
a series of short-term farmer’s training

Batch Period No. of trainees Sponsored by 
First Batch June   06 - 10, 2011          23 UP-DASP 
Second Batch June   21 - 25, 2011          25 UP-DASP 
Third Batch July    11 - 15, 2011          14 UP-DASP 
Fourth Batch July    25 - 29, 2011           23 UP-DASP 
Fifth Batch August 08-12, 2011          35 UP-DASP 
Sixth Batch August 23-27, 2011          14 UP-DASP 
Seventh Batch November 14-19, 2011      27 ATMA, Bihar 
Eighth Batch November 25-29, 2011      30 ATMA, Bihar 
 

Black Paraiba Angel fish at NBFGR stall which
fetched first prize during "International Aqua show

2012" at Kochi

School children visiting NBFGR stall during
"International Aqua show 2012" at Kochi
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programmes sponsored by Uttar Pradesh
Diversified Agriculture Support Project (UP-
DASP), and ATMA, Bihar. A total of eight
training programmes were conducted during
the period under report. A total of 170
progressive fish farmers from different
districts of U.P. and Bihar were trained in
these training programmes, as per details
below:

The above training programmes were
residential and field oriented hands-on
trainings with practical demonstrations.
Apart from theory classes,  laboratory
demonstrations and exercises were made.
Field visit to the fish farms of the Institute
were made to expose the trainees with
various fisheries activities.

Fish Seed Production
The seed production of Indian major

carps was continued under the ICAR Mega
Seed Project. A total of 394.25 lakh spawn
was produced. Emphasis was given on
production of seed from riverine brood stock
that was raised at the fish farm by stocking
fingerlings collected from riverine sources.
The seed was sold in the form of spawn, fry
and fingerlings to the farmers of different
districts of U.P. Revenue of Rs.3.70 lakh was
generated from seed sale.

Monitoring of the imported exotics fish
consignments

The inspection of the tilapia (GIFT)
fingerlings imported from Aquaculture
Extension Centre, Department of Fisheries,
Jitra, Malaysia was carried out by the NBFGR
scient ists  for their health status in the
quarantine facility at Rajiv Gandhi Centre for
Aquaculture, MPEDA, Vijayawada Centre
on 22.09.2011. Six random samples collected
from the quarantine facility were screened
for Koi Herpes Virus Disease, an OIE listed
disease, and found negative. The species
status of the imported fry was confirmed
through DNA barcoding (655 bp COI) and
partial sequence information of 16S rRNA
(552 bp).

Participants of a farmers training programme with
Guest and staff of NBFGR

Spawn of Indian major carp

IMC seed ready in polythene bags for sale under
ICAR mega seed project
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LIST OF PROJECTS

Institutional Projects
Sl. 
No. 

Project Title Personnel Period 

Molecular Biology & Biotechnology Division 
1 Cytogenetic and molecular 

characterization of freshwater catfishes 
using selected nuclear DNA region 

Ravindra Kumar (PI),  
N.S. Nagpure, B. Kushwaha, 
M Goswami and  
Akhilesh K. Mishra 

April, 2009 –  
March, 2012 

2 Development of protocol for germ cell 
transplantation in fish 

B. Kushwaha (PI),  
N.S. Nagpure Ravindra 
Kumar, S. Raizada and 
Akhilesh K. Mishra and 

April, 2011 –  
March, 2014 

3 Genetic stock structure elucidation in 
Tenualosa ilisha and Channa striatus 

Mahender Singh (PI),  
N.S. Nagpure, A. 
Gopalkrishnan and  
Ravindra Kumar 

April, 2010 –  
March, 2013 

4 DNA barcoding of Indian fishes Mahender Singh (PI),  
A. Gopalkrishnan,  
U.K. Sarkar, N.S. Nagpure, M. 
Goswami, and  
Ajay K. Singh 

October, 2005 – 
March, 2012 

5 Protein profiling of L. rohita based on 
mass spectrometric Analysis (ESI) 
 

M. Goswami (PI),  
N.S. Nagpure, Ravindra 
Kumar and A. Srinivasan 
(AIIMS, New Delhi) 

April, 2010 –  
March, 2013 

Fish Conservation Division 
6 Genetic approaches for conservation of 

prioritized Indian fish species 
Sub-project I: Documentation of 
genetic diversity in prioritized Indian 
fish species belonging to groups 
featherbacks, carps, murrels and 
catfishes 
Sub-project II: Documentation of 
mitochondrial genomes in fishes from 
important taxonomic groups 
Sub-project III: Development of 
breeding and sperm banking protocols 
for prioritized Indian finfishes 
belonging to groups catfishes, 
featherbacks, murrels and carps 

 
 
K.K. Lal (PI), Vindhya 
Mohindra, Peyush Punia and 
Rajeev Kumar Singh 
 
 
Rajeev Kumar Singh (PI), K.K. 
Lal and Vindhya Mohindra 
 
S. Raizada (PI), K.K. Lal,  
P.K. Varshney, A.K. Yadav 
and S.K. Singh 
 

 
 
April, 2009 –  
March, 2013 
 
 
 
April, 2009 –  
March, 2013 
 
 
April, 2009 –  
March, 2013 

7 Outreach activity on Fish Genetic 
Stocks  
 
 

K.K. Lal (PI),  
A. Gopalakrishanan, P. Punia, 
Vindhya Mohindra, Rajeev 
Kumar Singh, U.K. Sarkar,  
M. Goswami and J.K. Jena 

April, 2008 –  
March, 2013 
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Sl. 
No. 

Project Title Personnel Period 

8 AFLP fingerprinting and development 
of microsatellite markers for 
endangered Golden Mahseer 

Poonam Jayant Singh (PI) and 
M. Goswami 

April, 2008 – 

September, 2011 

9 Neuroendocrine regulation of gonadal 
maturation in the golden mahseer, Tor 
putitora Hypothalamus  

A.K. Pandey (PI),  
P.K. Varshney and  
A.K. Yadav 

April, 2008 –  
March, 2013 

10 Captive propagation of indigenous 
ornamental fishes’ 

P.K. Varshney (PI),  
S. Raizada, A.K. Pandey,  
A.K. Yadav, S.K. Singh and 
Vikas Sahoo 

April, 2011 –  
March, 2014 

Fish Health Management Division 

11 Exploration of protozoan and 
monogenean parasites among carps 
and catfishes  

Rehana Abidi (PI) and  
S.M. Srivastava 

April, 2010 -  
March, 2013 

12 Development of monoclonal antibody 
based marker for monitoring humoral 
immune response in Catla catla 

Neeraj Sood (PI), Gaurav 
Rathore, P.K. Pradhan and 
Peyush Punia 

April, 2010 -  
March, 2013 

13 Development of in vitro cellular model 
for assessment of innate immunity 
parameters of Labeo rohita 

Gaurav Rathore (PI), Neeraj 
Sood, P.K. Pradhan and 
Peyush Punia 

April, 2010 -  
March, 2013 

14 Production of monosex/ sterile 
common carp Cyprinus carpio using 
aromatase inhibitors 

A.K. Singh (PI) and  
P.P. Srivastava (till Feb. 2012) 

April, 2009 -  
March, 2013 

15 Molecular assay for detection of 
Aphanomyces invadans for surveillance 
and prediction of Epizootic Ulcerative 
Syndrome outbreaks 

P.K. Pradhan (PI), Rehana 
Abidi, Gaurav Rathore, 
Neeraj Sood and  
Peyush Punia 

April, 2009 -  
March, 2013 

16 Development of biomarkers as 
diagnostic tools for assessment of fish 
health status 

Peyush Punia (PI),  
P.K. Pradhan and  
Ranjana Srivastava 

April, 2011 –  
March, 2014 

Fish Taxonomy and Resources Unit 

17 Digitized Repository of Indian Fish 
Diversity 

Sub-Project I: Finfish diversity database 

Sub-Project II: Taxonomic Information 
System for selected fin fishes 

S.P Singh (PI), A.K. Pathak, 
U.K. Sarkar,  
A. Kathirvelpandian,  
R. Dayal, Reeta Chaturvedi 
and Ravi Kumar 

April, 2007 –  
March, 2012 
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Externally funded Projects

Sl. 
No. 

Project Title Personnel Period 

Kochi Unit 
18 Genetic characterization of 

commercially important fishes from the 
Western Ghats and marine ecosystem 
using biotechnological tools 
 
Sub-project I: Genetic characterization 
of commercially important fishes from 
the Western Ghats and marine 
ecosystem 
 
Sub-project II: Disease surveillance of 
endemic and commercially important 
ornamental fishes of the Western Ghats 
 
Sub-project III: Conservation of 
endemic freshwater fishes of the 
Western Ghats through milt 
cryopreservation and captive breeding 

 
 
 
 
 
A. Gopalakrishnan (PI),  
V.S. Basheer, P.R. Divya and  
T. Raja Swaminathan 
 
 
T. Raja Swaminathan (PI),  
A. Gopalakrishnan,  
V.S. Basheer and P.R. Divya  
 
V.S. Basheer (PI), A. 
Gopalakrishnan, P.R. Divya 
and T. Raja Swaminathan 

 
 
 
 
 
April, 2009 –  
March, 2012 
 
 
 
April, 2009 –  
March, 2012 
 
 
April, 2009 –  
March, 2012 

 

Sl. 
No. 

Project Title Personnel Funding agency Period 

1 Bioprospecting of genes and 
allele mining for abiotic stress       
tolerance 

Vindhya Mohindra (PI), 
Ravindra Kumar and 
Rajeev Kumar Singh 

NAIP, ICAR May, 2009 – 
March, 2012 

2 Genetic characterization and 
conservation biology of 
economically important 
Siluroid fish Ompok pabda of 
Tripura 

U.K. Sarkar (PI), 
Mahender Singh and  
S. Banik (Tripura 
University) 

DBT, Govt. of 
India 

March, 2011– 
February, 2014 
 

3 Assessment of genotoxic 
effects of tannery effluents in 
fishes of River Ganga 

N.S. Nagpure (PI) and 
Ravindra Kumar 

UPCST, 
Lucknow 

September, 2009- 
September, 2011 

4 Establishment of National 
Agricultural Bioinformatics 
Grid in ICAR 

N.S. Nagpure (CCPI), 
S.P. Singh, A.K. Pathak, 
U.K. Sarkar and 
Mahender Singh 

NAIP, ICAR April, 2010 – 
March, 2012 
 

5 Microsatellite markers for 
genetic diversity analysis in 
natural populations of Cobia 
(Rachycentron canadum) and 
Silver pomfret (Pampus 
argenteus) 

P.R. Divya (PI),  
A. Gopalakrishnan and 
V.S. Basheer  

DBT, Govt. of 
India 

November, 2010 –
November, 2013 
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Sl. 
No. 

Project Title Personnel Funding agency Period 

6 Genetic characterization of 
common HAB species in the 
India EEZ. 

A. Gopalakrishnan (PI) MOES, Govt. of 
India 

April, 2009 – 
March, 2012 
 

7 Development and 
characterization of cell lines 
from Schizothorax richardsonii 
and Puntius (Tor) chelynoides 

M. Goswami (PI) and 
S.N. Bahuguna (HNB 
Garhwal University, 
Srinagar, Uttarakhand) 

DBT, Govt. of 
India 

November, 2009 –
November, 2012 
 

8 Establishment of a National 
Repository for conservation 
and characterization of fish 
cell lines at NBFGR, Lucknow  

M. Goswami (PI) 
 

DBT, Govt. of 
India 

November, 2010 – 
November, 2013 
 

9 Harmonizing biodiversity 
conservation and agricultural 
intensification through 
integration of plant, animal 
and fish genetic resources for 
livelihood security in fragile 
ecosystem  

K.K. Lal (CCPI),  
P. Punia, Vindhya 
Mohindra, L.K. Tyagi, 
Rajeev Kumar Singh, 
U.K. Sarkar, A.K. Pathak 
and J.K. Jena 

NAIP, ICAR September, 2009 - 
August, 2013 
 

10 Germplasm Exploration, 
Assessment and 
Documentation of the 
Freshwater Fish Diversity of 
Uttar Pradesh 

U.K. Sarkar (PI) and 
A.K. Pathak 
 

UPSBB, 
Lucknow 

May, 2011 – 
March, 2013 

11 Development of 
cryopreservation protocol for 
breeding and grow-out 
technology for giant 
snakehead Channa marulius   

Peyush Punia (PI) and  
S. Raizada 
 

UPCAR, 
Lucknow 

January, 2010 – 
December, 2012 
 

12 Ecological impact assessment 
of African catfish Clarias 
gariepinus: disease risks and 
potential for resource 
competition  

A.K. Singh (PI),  
Rehana Abidi and  
A.K. Pathak 
 

UPCAR, 
Lucknow 

January, 2010 – 
December, 2013 
 

13 Inventorisation, impact 
assessment and risk 
communication of invasive 
fish species in Uttar Pradesh  

A.K. Singh (PI),  
Rehana Abidi,  
A.K. Pathak and  
S.M. Srivastava 

UPSBB, 
Lucknow  

April, 2011- 
March, 2013 
 

14 Assessment of aquatic health 
using recent cellular and 
molecular tools in endocrine 
research  

A.K. Singh (PI) 
 

UPCST, 
Lucknow 

September, 2011-  
August, 2014 

15 Mass seed production of 
Indian catfish Heteropneustes 
fossilis using sperm 
cryopreservation technology 
and its economic perspective 
for aquaculture 

K.K. Lal (PI) and  
P. Punia 

UPCAR, 
Lucknow 

October, 2008 – 
October, 2011 
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Contract/ Consultancy Projects

Sl. 
No. 

Project Title Personnel Funding agency Period 

16 Genetic characterization of 
selected freshwater fish 
species endemic to Indian 
region of the Indo-Burma 
biodiversity hot-spot using 
advanced cytogenetic 
markers  

Ravindra Kumar (PI) 
and B. Kushwaha 

DBT, Govt. of 
India 

March, 2011 to  
February, 2014 

17 Development of surrogate 
broodstock technology for 
commercially important fish 
species: implications for 
speedy propagation and 
conservation  

B. Kushwaha (PI) and 
Ravindra Kumar 

DBT, Govt. of 
India 

December, 2011 
to  
November, 2014 

18 Identification and evaluation 
of reproductive traits and 
genetic structure of Ompok 
bimaculatus in India  

U.K. Sarkar (PI), 
Ravindra Kumar and 
Abha Mishra, BRAU, 
Lucknow 

DBT, Govt. of 
India 

September, 2011 
to  
September, 2014 

19 Ontogeny of the digestive 
system during larval 
development of Indian butter 
fish, Ompok bimaculatus  

P.K. Pradhan (PI) International 
Foundation for 
Science, Sweden  

November, 2008-  
May, 2012 

20 Isolation and characterization 
of Flavobacterium species from 
fish and aquatic Environment  

G. Rathore (PI) NBAIM, ICAR August, 2006-  
March, 2013 

21 Formulation and evaluation 
of cost effective suitable feeds 
for aquaculture candidate fish 
species magur (Clarias 
batrachus), saul (Channa 
striatus) and catla (Catla catla)  

P.P. Srivastava (PI) and 
Rajesh Dayal 

 
UPCST, 
Lucknow 

June, 2009 –  
June, 2011 

 

Sl. 
No. 

Project Title Personnel Funding agency Period 

1 Evaluation of Butachlor commercial 
formulation    for   acute  toxicity test   
and   effect    on    growth  performance    
Cyprinus carpio 

P.P. Srivastava (PI) 
and Rajesh Dayal 
 

M/s. Monsanto 
India Ltd. 

August, 2008 – 
February, 2012 

2 Evaluation of dietary responses on  
feeding  corn  meal  derived from MON 
89034 x NK603 as a feed ingredient for 
Indian major carp in India   

P.P. Srivastava (PI)  M/s. Monsanto 
India Ltd. 

February, 2009 - 
February, 2012 

3 Evaluation of Pertimethalian commercial 
formulation    for   acute  toxicity test   
and   effect    on    growth  performance    
of    Cyprinus carpio 

P.P. Srivastava (PI), 
N.S. Nagpure 
Rajesh Dayal and 
A.K. Yadav 

M/s. Rallis India 
Ltd. 

October, 2009 –      
February, 2012 

4 Evaluation of Atrazine commercial 
formulation    for   acute  toxicity test   
and   effect    on    growth  performance    
and multilocation field studies to assess 
the impact on    Cyprinus carpio 

P.P. Srivastava (PI), 
N.S. Nagpure,  
A.K. Yadav and 
Rajesh Dayal 

M/s. Syngenta 
India Ltd. 

February, 2011– 
January, 2012 
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Abroad
Dr. N.S. Nagpure, Principal Scientist and
Head, Molecular Biology and Biotechnology
Division attended a two months international
training on ‘Fisheries Genomics (RAD
sequencing)’ at Institute of Aquaculture,
University of Sterling, Sterling, Scotland, UK
during 18 October – 16 December, 2011.

Dr.  Mahender Singh, Scientist  (SS)
participated in a  NAIP sponsored
international training on Allele mining for
sex-related traits in the Nile ti lapia
(Oreochromis nilot icus )  at Inst i tute of
Aquaculture, University of Sterling, Scotland,
U.K. during 23 May – 19 August, 2011.

Mrs. Poonam Jayant Singh, Scientist (SG)
participated in the Cheuening Rolls-Royce
Science, Innovation and Leadership
Programme at Said Business School ,
University of Oxford, Oxford, U.K. during
18 March – 5 July, 2011.

Dr.  Ravindra Kumar,  Senior Scient ist
participated in a  NAIP sponsored
international training on Transgenic Animals
(Fisheries) at Fish Developmental Biology Lab,
Institute of Molecular and Cell Biology,
A*STAR, Biopolis , Singapore, during 5
October, 2011 - 2 January, 2012.

Dr. Neeraj Sood, Senior Scientist participated
and made a Country Presentation on The
Status and Issues Associated with Brackish
Water Aquaculture Systems in India during
Regional  Expert Group Workshop on
Transboundary Aquatic Animal Health
Issues in the Bay of Bengal held at Bangkok,
Thailand during 12-13 January, 2012.

In India
Dr. J.K. Jena, Director participated in the

PARTICIPATION IN SEMINARS/ SYMPOSIA/ WORKSHOPS/
TRAININGS/ MEETINGS

following meetings/ seminars/ workshops:

Preparatory Meeting of Sub-Group II of
Working Group on Development and
Management  of Fisheries and
Aquaculture for the XII Five Year Plan
on 10 May, 2011 at CIFRI, Barrackpore.

Seminar on Emerging Issues in Asian
Aquaculture on 12 May, 2011 at
CMFRI, Kochi.

National Consultation on Live Gene
banking of Freshwater Fishes of the
Western Ghats on 21 May, 2011 at
RARS, KAU, Kumarakom.

Stakeholders’ Consultation and Launch
of United nations Decade on
Biodiversity for Asia and Pacific
organized by MoEF on 23 May, 2011 at
New Delhi.

Brainstorming Meeting at NASS, New
Delhi on 31 May, 2011.

Interface Meeting with the KVKs at
DCFR, Bhimtal on 6 June, 2011.

Review Meeting on research Projects at
NFDB, Hyderabad on 18 June, 2011.

Workshop on Strategies on
enhancement of productivity in North
eastern States held at Guwahati during
8-9 July, 2011 organized by NFDB,
Hyderabad and presented a lead lecture.

National Fish Farmers Day on 10 July,
2011 and National Workshop on
Portable FRP CARP Hatchery
Technology held at CIFA, Bhubaneswar
on 11 July, 2011.

ICAR Directors’ Conference at NASC,
New Delhi on 15-16 July, 2011.

Meeting of Planning Commission’s Sub-
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group on Fisheries at DARE, New Delhi
on 17 July, 2011.

Delivered a talk on Fish Conservation on
18 July, 2011 at AMU, Aligarh.

Meeting of the Presidents of the
Professional Societies convened by DG,
ICAR at New Delhi 22 July, 2011.

Delivered an invited presentation in the
9 th Internat ional  Symposium on
reproductive Physiology of Fish on 14
August, 2011 at Thrissur, Kerala.

3rd Meeting of the Working Group on the
Development and Management  of
Fisheries and Aquaculture for the 12th

Five year Plan held on 18 August, 2011
and Expert Committee for Tilapia in
Indian Aquaculture on 19 August, 2011
at CIBA, Chennai.

Brainstorming Meet on Fish Stock
Certification and Eco-labeling at NAAS,
New Delhi on 27 August, 2011.

Meeting of ICAR Bureaux at NBPGR,
New Delhi with regard to Development
of Performance Indicators on 29 August,
2011.

Expert Committee Meeting for Tilapia
Culture in India aquaculture during 9-
10 September, 2011 at Vijayawada as a
Member of the Committee.

Delivered a lecture on Advanced
Aquaculture and Livestock
Management for Enhancing water
Productivity in the NAIO sponsored
training programme on 11 September,
2011 at DWM, Bhubaneswar.

Meeting of ICAR Bureaux convened by
the DG, ICAR at NBPGR, New delhi on
22 September, 2011.

Meeting of the Planning Commission’s
Sub-group on Fisheries for the 12th Five
Year Plan on 24 September, 2011.

Brainstorming session on Cell  line
development at DBT, New Delhi on 4
November, 2011.

Awareness workshop under NFDB-
CIFE project on Genetic conservation
and gene banking of  Mahseer in
Indrayani River at Talegaon, Pune on 5
November, 2011.

Meeting of researchers with Hon’ble
Union Minister of  Agriculture on
Research issues for XII Plan during 7-8
November, 2011.

National Consultation Meeting of
Experts and Stakeholders for ICAR
Genomics Platform at NBPGR, New
Delhi on 16 November, 2011.

Delivered an invited ta lk in the
Symposium on “Sustainable
Management  of  Biodiversity using
Science & Technology” during 24-26
November,  2011 at  Kariavattom,
Trivandrum.

Consultative Meeting for Conservation
of selected freshwater fishes on 29
November, 2011 at NFDB, Hyderabad.

Meeting of the National Advisory Board
on Management of Genetic Resources
convened by the DG, ICAR on
13.December, 2011 at NBPGR, New
Delhi.

9th Indian Fisheries Forum hosted by
CMFRI at  Chennai  during 19-23
December, 2011 as Chairman and Lead
Speaker of  technical  session on
Aquaculture.

Delivered invited lecture in the NAIP
funded training programme on Genome
resource conservation at Department of
Animal Genet ics and Breeding,
TANVASU, Chennai on 20 December,
2011.

Indian Science Congress at
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Bhubaneswar during 3-6 January, 2012.

National Consultation on Prioritization
of Research programmes for XII Plan at
CIFRI, Barrackpore on 18 January, 2012.

Participated and delivered a lecture on
Fish Biodiversity and its Management in
Fish Festival at Bhopal on 5 February,
2012.

DBT Task Fore meeting on Fish Genomics
at Chennai on 6 February, 2012.

Brainstorming session on DBT sponsored
Biotechnology based Development of
Fisheries and Aquaculture Sciences in
North east India at Lembuchera, Tripura
on 11 February, 2012.

Directors – Vice-Chancellors Interface
and Directors’ Conference at NASC,
New Delhi during 17-18 February, 2012.

Participated and delivered a lead lecture
on Diversification of Species, Culture
systems and Practices in National
Conference on New Vistas in Indian
Aquaculture at CIBA, Chennai on 23
February, 2012.

Meeting of the Expert Committee on
Agro-biodiversity at NBA, Chennai on
24 February, 2012.

Meeting of the Network project on Fish
Genetic Stocks at CIFA, Bhubaneswar
on 27 February, 2012.

Workshop on Sustainable livelihood and
Food Security at CARI Regional Center,
Bhubaneswar on 28 February, 2012 as
Chief Guest.

National Conference on Aquaculture:
Fish for Billion at CIFA, Bhubaneswar
during 16-17 March, 2012.

Ist Meeting of Expert Committee for
North Eastern Region Biotechnology
Programme in Aquaculture & Fishery at
DBT, New Delhi on 26 March, 2012.

Drs. N.S. Nagpure, Principal Scientist and
Head and Ravindra Kumar, Sr. Scientist,
Molecular Biology and Biotechnology
Division, participated in a NAIP/NABG
sponsored programme on Computational
Genome Analysis using ANVAYA at IASRI,
New Delhi during 22-24 June, 2011.

Dr. Vindhya Mohindra, Principal Scientist
participated in the following meetings/
trainings:

CAC Meeting of NAIP project  on
“Bioprospecting of genes and allele
mining for abiotic stress tolerance” at
NASC, New Delhi during 2-4 May,
2011.

Training on “Computational Genome
Analysis using ANVAYA” at CAB,
IASRI, New Delhi during 22-24 June,
2011.

Consortium Advisory Committee (CAC)
meeting of NAIP Project  on
‘Bioprospecting of  genes and allele
mining for abiotic stress tolerance’ at
NASC, New Delhi  during 2-3
November, 2011.

Brainstorming session on Fish Genomics
at Dept. of Biotechnology, Govt. of India,
New Delhi on 4 November, 2011 as
Special Invitee.

National Consultation Meeting of
Experts and Stakeholders for ICAR
Genomics Platform at NBPGR, New
Delhi on 16 November, 2011.

6th Task Force meet ing of DBT on
Aquaculture and Marine Biotechnology
at University of Madras, Chennai during
6-7 February, 2012.

Stakeholders’ interaction meeting of
NAIP project  on Harmonizing
biodiversity conservat ion and
agricultural  intensification at
CCSHPKV, Palampur, HP on 27 March,
2012.
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Dr. A. Gopalakrishnan, Principal Scientist
and Incharge, NBFGR Kochi Unit attended
the following meetings/ workshops:

National Workshop on Scaling up of
Shrimp BMP Programme at National
Level, during 16-18 May, 2011 at CIBA,
Chennai, jointly organized by NACA,
MPEDA, ICAR & DAHDF- Govt of
India.

Meeting to formulate the curriculum
and syllabus of the courses started in the
newly formed Kerala University of
Fisheries and Ocean Studies (KUFOS) at
Kochi on 7-9 July 2011.

Consultation on “Green certification of
Ornamental  Fishes” organized by
MPEDA on 6th September 2011.

Management Development Programme
on Leadership Development conducted
by the NAARM, Hyderabad during 1-
21 November, 2011.

Scientists’ interaction meeting with the
Hon’ble Union Minister of Agriculture
Shri Sharad Pawar at New Delhi on 8
November, 2011.

24 th meet ing on “Exploitation of
Biological Resources of the State, with
particular reference to Medicinal plants”
organized by the KSBB at
Thiruvananthapuram on 28 November,
2011.

Insti tute Management Committee
Meeting of  Central  Agricultural
Research Institute, Port Blair on 7 March,
2012.

A Meeting to identify critical research
problems in Indian agriculture for
prioritization of research issues, co-
chaired by the Secretary, DARE & DG,
ICAR and Secretary,  Dept.  of
Agriculture Cooperation, Union
Ministry of Agriculture on 14 March,
2012 at Krishi Bhawan, New Delhi.

23rd Meeting of the Scientific Advisory
Committee of Rajiv Gandhi Centre for
Aquaculture on 23 March, 2012 at
MPEDA, Kochi, Kerala.

Drs. A. Gopalakrishnan, A.K. Singh, Vindhya
Mohindra, Principal Scientists; V.S. Basheer,
P.P. Srivastava, Rajeev K. Singh, M.
Goswami, Sr. Scient ists  and T.Raja
Swaminathan, L.K. Tyagi, Scientists (SS) and
Mr. A. Kathirvelpandian, Scient ist
participated and presented papers in the 9th
Indian Fisheries Forum hosted by CMFRI at
Chennai during 19-23 December, 2011.

Drs. A. Gopalakrishnan and V.S. Basheer of
NBFGR Kochi Unit participated in National
Consultation on Ecosystems indicators in Bay
of Bengal Living Marine Ecology (BOBLME)
at Kochi during 26-27 April, 2011; and the
9 th Internat ional  Symposium on
Reproductive Physiology of Fish, 9-14 August
2011 held at Lulu International Convention
Centre, Thrissur, Kerala.

Drs. A. Gopalakrishnan, V.S. Basheer and
T.Raja Swaminathan Scientists attended a
Colloquium on “Challenges in Marine
Mammal Conservation & Research in the
Indian Ocean” organized by Marine
Biological Association of India, at CMFRI,
Kochi during 26-27 August 2011.

Dr. K.K. Lal, Principal Scientist and HOD,
Fish Conservation Division attended the
CAC Meeting of NAIP Project  on
‘Harmonizing biodiversity conservation and
agricultural intensif icat ion through
integration of plant, animal and fish genetic
resources for livelihood security in fragile
ecosystems.’ at Hyderabad on 30 November,
2011.

Dr.  A.K. Pandey, Principal Scient ist
participated in the following conferences/
seminars/ meetings:

Role of Intellectual Property Rights in
Business Perspectives organized by Uttar
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Pradesh Council  of Science &
Technology at Lucknow on 23 May,
2011.

National Symposium on Prospects,
Utility and Challenges of Biotechnology
in Agricultural Development organized
by Society of Biological Sciences and
Rural Development, Allahabad during
11-12 November, 2011.

22nd All India Congress of Zoology &
National Seminar on Recent Advances
in Biological Sciences: Biodiversity and
Human Welfare at Department  of
Zoology,  University of  Lucknow,
Lucknow during December 29-31, 2011.

National Seminar on Environmental
Health: Challenges and Management at
Pt. Deen Dayal Upadhyay Government
Girls Post-Graduate College, Lucknow
during 20-21 January, 2012.

13th AZRA Conference on Applied
Zoological Researches for National Food
Security and Environmental Protection
at CRRI, Cuttack during 15-16 February,
2012.

14th Indian Agricultural Scientists and
Farmers Congress on Diversification in
Agriculture and Agripreneurship at
Bioved Research Society, Allahabad
during 18-19 February, 2012.

Seminar on Role of Science &
Technology in Development of the State
at Uttar Pradesh Council of Science &
Technology, Lucknow on 27 February,
2012.

Conference on Innovation in Modern
Biology at Department of Zoology,
Meerut College, Meerut during 16-17
March, 2012.

National Conference on Environmental
Problems and their Remedial Measures
at Department  of Environmental
Sciences, Ch. Charan Singh University,

Meerut during 24-26 March, 2012.

Dr. S. Raizada, Principal Scientist attended
the following meetings/ seminars:

Kisan Vigyan Mela and Kisan
Vaigyanik Interaction Meet held at
Biotech Park of UPCST, Bakshi-Ka-
Talab, Lucknow on 29 June 2011.

Inception Meeting of ICAR Mega Seed
Project at M.P. University of Agri. &
Tech., Udaipur during 16-17 January,
2012.

National Seminar on Management of
salt-affected soils and waters: Challenge
of the 21st Century at CSSRI Regional
Research Station, Lucknow during 16-
17 March 2012.

Workshop on “Biofloc Technology: An
eco-friendly technology for intensive
product ion of  f ish and prawn” at
Department of  Zoology, Delhi
University, Delhi.

Dr. A.K. Singh, Principal Scient ist
participated in the following meetings/
consultations:

National Stakeholders Consultation on
Climate Change at CRIDA, Hyderabad
during 19-20 Sept., 2011.

Consultation Meeting for Finalization of
the Guidelines of Litopenaeus vannamei
culture in Inland Saline Waters at
NFDB, Hyderabad on 28 Sept., 2011.

National Symposium on Sustainable
Development : Environmental and
Socio-Economic Challenges: Session VIII
Ecophysiology of Fish and Fisheries/
Environmental Risk Assessment during
14-16 October, 2011 at Bundelkhand
University, Jhansi, as invited speaker.

22nd All India Congress of Zoology &
National Seminar on Recent Advances
in Biological Sciences: Biodiversity and
Human Welfare during 29-31 December,
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2011 at  Department of  Zoology,
Lucknow University, Lucknow.

International  Symposium on
Comparative Endocrinology and Stress
Physiology (CESP-2012) 16-18 February,
2012 Kerala University,
Thiruvanthpuram, as invited speaker.

XXIII National  Symposium on
Chronobiology and Seminar on Diversity
and Physiology of Desert Fauna (23rd
NSC&SDPDF).  Jai  Narayan Vyas
University Jodhpur 1-3 March, 2012.

Internat ional Conference on
Environmental Knowledge and Risk
Management at Vigyan Bhawan, New
Delhi during 10-11 May, 2011.

Dr. V.S. Basheer, Sr. Scientist, NBFGR Kochi
Unit attended the following meetings/
conferences:

10th Meeting of the Executive
Committee of the State Fisheries
Resource Management Society (FIRMA)
at Thiruvananthapuram on 25 October,
2011.

Workshop on Integrated development of
ornamental fish product ion and
marketing and presented a paper on
“Ornamental Fish diversity of India and
its Conservation” on 18 October, 2011
at Hyderabad, organized by National
Fisheries Development  Board,
Hyderabad.

National Conference on Aquaculture:
Fish for Billion, in commemoration of the
Silver Jubilee Celebrations of CIFA,
conducted by CIFA and Association of
Aquaculturists at Bhubaneswar, during
16-17 March, 2012.

Dr.  Basdeo Kushwaha, Sr. Scient ist
participated in:

An ICAR sponsored Short Course on
“Role of Whole Genome Sequencing in

Animal and Plant  Research” at
Department of Animal Biotechnology,
College of  Veterinary Science and
Animal Husbandry, Anand Agricultural
University, Anand during 16-25 May,
2011.

A NAIP sponsored National Training on
“Trends in Bioinformatics and
Computation Systems: Exploring
Interconnections of Molecular Biological
Applications” at National Bureau of
Agriculturally Important
Microorganisms, Mau Nath Bhanjan,
U.P. during 16-29 July, 2011.

Dr. M. Goswami, Sr. Scientist participated in
a training programme on ‘Genomics,
Proteomics and Drug Design’ at IIT, Delhi
during 12-22 September, 2011.

Dr. Neeraj Sood, Sr. Scientist participated in
the National Platform on ‘Diagnostics and
Vaccine’ held at IVRI, Izatnagar on 29
October, 2011.

Drs. P. Punia, Head and G. Rathore, Sr.
Scient ist part icipated in the ‘Eighth
Symposium on Diseases in Asian
Aquaculture’ organized by The Fish Health
Section of Asian Fisheries Science and College
of Fisheries,  Mangalore during 21-25
November, 2011.

Dr. P.K. Pradhan, Sr. Scientist participated
in the RFD Nodal officers meeting of all
Fisheries Research Institutes of ICAR at
CIFRI, Barrackpore during 22-23 February,
2012.

Dr. T. Raja Swaminathan, Scientist (SS)
participated in a Brainstorming Meeting on
Developing a Network Programme on Fish
Health by ICAR during the 12th Plan on 12
December, 2011 at CIBA, Chennai.

Dr. T.Raja Swaminathan, Scientist (SS) and
Mr. A. Kathirvelpandian, Scientist attended
the National consultation on Revamping
Fisheries Education in India during 8-10 May,
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2011 at Thoothukkudi and the National
Conference on New Vistas in Indian
Aquaculture in commemoration of the Silver
Jubilee Celebrations of CIBA, at CIBA,
Chennai, during 10-15 February 2012.

Dr. P.K. Varshney, Sr. Scientist attended the
following meetings/conferences:

Advisory Committee Meeting for Young
Scientist  Scheme of the Council of
Science & Technology,  U. P. on 11
December, 2011, as a member.

Stakeholders Meet, organized by CSSRI,
Regional Research Station, Lucknow on
16 November, 2011.

Workshop on Aquaculture Development
organized by Department of Fisheries,
Uttar Pradesh on 27 April, 2011.

National Seminar on Fly Ash Based
Amendments for Amelioration of
Degraded Soils  to Increase Crop
Production in the Gangat ic Plains
organized by CSSRI, Regional Research
Station, Lucknow and National Institute
of Ecology during 7-8 May, 2011.

Dr. P.K. Varshney, Sr. Scientist; Shri A.K.
Yadav, Technical Officer (T-7-8) and Shri
S.K. Singh, Technical Officer (T-5) attended
a National Seminar on “Management of Salt
Affected Soils and Waters: Challenges of the
21st Century at Central Soil Salinity Research
Inst itute,  Regional Research Station,
Lucknow during 16-17 March, 2012.

Dr U.K. Sarkar, Sr. Scientist participated in
the following conferences/ meetings:

22nd All India Congress of Zoology and
National Seminar on Recent Advances
in Biological Sciences: Biodiversity and
Human Welfare held at Lucknow
University,  Lucknow during 29-31
December, 2011, as an invited speaker.

Delivered an invited presentation in a
NFDB sponsored Orientat ion

Programme on Research Priorities of
Fisheries in Uttar Pradesh on 2
November, 2011 at Sitapur, U.P.

Farmers’ Orientation Programme at
Sultanpur, U.P. organized by NFDB,
Hyderabad and State Fisheries Dept. on
2 November, 2011.

Dr. P.P. Srivastava, Sr. Scientist attended the
Workshop on Fish Feed – Outreach activity –
A NAIP meeting at CIFA, Bhubaneswar
during 31 October – 2 November, 2011.

Mrs. Poonam Jayant Singh, Scientist (SG)
attended the fol lowing conferences/
meetings:

Interactive meet for effect ive
management of intellectual property and
technology transfer services at Biotech
Park, Lucknow on 2 November, 2011
and gave a presentation on Promising
Biotechnological leads of  NBFGR:
Potential for Commercialization.

Inst itute Technology Management
Committee of  IISR, Lucknow on 6
February, 2012 as an invited member.

Round table discussion on Expanding
Science, Innovation and Leadership
Links between UK and India and gave
an invited presentation on Experiences
from Oxford, at  British High
Commission, New Delhi on 24 February,
2012.

Dr.  Rajeev K. Singh, Sr.  Scientist; Mrs.
Poonam Jayant Singh, Scientist (SG) and Dr.
Mahender Singh, Scientist (SS) attended the
Interaction Meet of Scientists trained abroad
in frontier areas of science, with the Secretary
DARE and DG, ICAR at NASC, New Delhi
during 28-30 November, 2011.

Sh. A K Pathak, Scientist (SG) attended
Partners Meet of the NAIP sub-project
“Establishment of National Agricultural
Bioinformatics Grid (NABG) in ICAR” on 19
December, 2011at  National Bureau of
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Animal Genetic Resources, Karnal.

Dr. T.R. Swaminathan, Scientist (SS) and Mr.
A. Kathirvelpandian, Scientist attended the
National Conference on New Vistas in Indian
Aquaculture at CIBA, Chennai during 10 -
15 February, 2012.

Dr. L.K. Tyagi, Scientist (SS) participated in
the following meetings/workshops:

Farmers’ Orientation Programme at
Sultanpur, U.P. organized by NFDB,
Hyderabad and State Fisheries Dept. on
2 November, 2011.

Chamba Biodiversity Fair organized by
CCSHP Agri. University, Palampur at
Chamba, H.P. on 29 November, 2011.

Stakeholders’ interaction meeting of
NAIP project  on Harmonizing
biodiversity conservat ion and
agricultural intensification at NBPGR
Regional Station,  Hyderabad on 22
February, 2012.

Sensitization-cum-Training Workshop
on Half Yearly Performance Monitoring
of Scientist (HYPM) for the PME Cell at
IASRI, New Delhi on 3 March, 2012.

Stakeholders’ interaction meeting of
NAIP project  on Harmonizing
biodiversity conservat ion and
agricultural  intensification at
CCSHPKV, Palampur, HP on 27 March,
2012.

Dr. M. Goswami, Sr. Scientist attended a
training program on Supercomputing facility
for bioinformatics and computational biology
at  IIT, New Delhi, during 12-22 September,
2011.

Sh. A.S. Bisht, Technical Officer participated
in the Chamba Biodiversity Fair organized
by CCSHP Agri. University, Palampur at
Chamba, H.P. on 29 November, 2011.

Sh. Satya Veer Chaudhary, Technical Officer
participated in the National Conference on
Transformation of Agricultural Libraries in
Collaborative Era  at Dr. Y.S.  Parmar
University of Horticulture and Forestry, Solan
during 17-19 November, 2011.

Sh.  Rajesh Dayal,  Field Officer, T-7-8
part icipated in the Summer School on
Advances in Aquaculture Nutrition and Feed
Processing Technology at CIBA, Chennai
during 15 Sept. – 5 October, 2011.
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Research papers
Bhat, Ajaz Ali, M.A Haniffa, P.R Divya, A.

Gopalakrishnan, M.J . Milton, Raj
Kumar,  Bilal Ahmad Paray (2011).
Molecular characterization of  eight
Indian Snakehead species (Pisces:
Perciformes Channidae) using RAPD
markers. Molecular Biology Reports. (doi
10.1007/s11033-011-1213-4).

Bhoir, K.K., S.A. Suryawanshi and A.K.
Pandey (2012).  Alterat ions in
haematological parameters of albino
Rattus norvegicus induced by sublethal
heroin administration. Biochemical Cell.
Arch. 12: 125-128.

Barai, S.R., Satish Kumar and A.K. Pandey
(2012). Alterations in haematological
parameters of freshwater catfish, Clarias
batrachs, exposed to polluted water of
river Varuna at Varanasi. Biochemical
Cell. Archiv. 12: 175-179.

Chowdhary, S., P.P. Srivastava, S. Mishra,
A.K.Yadav, R. Dayal and W.S. Lakra
(2012).  Synergistic effects of dietary
glucosamine and plant / animal proteins
on the growth performance of Asian
catfish (Clarias batrachus) juveniles.
Online Journal of Animal Feed Reearch ,
2(1): 50-57.

Dabas, A., N.S. Nagpure, R. Kumar, B.
Kushwaha, P. Kumar and W.S. Lakra
(2012). Assessment of tissue-specific
effect of  cadmium on antioxidant
defense system and lipid peroxidation in
freshwater murrel, Channa punctatus.
Fish Physiol Biochem. 38: 469-482 DOI
10.1007/s10695-011-9527-7.

Dabas, A, N.S. Nagpure, R.M. Mishra, R.
Kumar, B. Kushwaha and R. Srivastava
(2011). Assessment of cadmium induced
alteration in superoxide dismutase and

catalase activities of Labeo rohita
(Hamilton, 1822).  Journal  of
Ecophysiology and Occupational
Health. 11(3&4): 205-2011.

Das, Rakhi, V. Mohindra, Rajeev K. Singh,
K.K. Lal, Peyush Punia, Prachi Masih,
R.M. Mishra and W.S. Lakra (2012).
Intraspecific Genetic Diversity in Wild
Catla catla (Hamilton, 1822) Population
Assessed through mtDNA Cytochrome
b Sequences.  Journal of Applied
Ichthyology 28(20): 280-283.

Dayal, R., P.P. Srivastava, A. Bhatnagar, S.
Chowdhary, A.K. Yadav and W.S.
Lakra (2012).  Comparative utilization
impact of various dietary lipids, on
growth indices,  in striped murrel ,
Channa striatus (Bloch) fingerl ings.
Online Journal of Animal Feed Research,
2(1): 64-69.

Goswami, M., B.S. Sharma, A.K. Tripathi,  K.
Yadav, S.N. Bahuguna,  N.S. Nagpure, 
W.S. Lakra  and J .K. Jena  (2012).
Development and characterization of
cell culture systems from Puntius (Tor)
chelynoides (McClelland).Gene; 500: 140-
147.

Gupta, B. K., U.K. Sarkar and S.K. Bhardwaj
(2012).  Assessment of habitat quality
with relation to fish assemblages in an
impacted river of the Ganges basin,
Northern India. Environmentalist. 32:35–
47.

Kamalendra; M. Goswami, G. Rathore and
W.S. Lakra (2011) . Development of
primary culture from gills of Tor tor
(Ham). Indian Journal of Animal Sciences,
81(12): 75–79.

Kamalendra, Smita Kapoor, J. Sharma, M.
Goswami, G. Rathore and W.S. Lakra
(2011).  Development of primary culture
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from gil ls  of Tor tor (Hamilton-
buchanan). Indian Journal of Animal
Sciences 81: 1262–1265.

Kamalendra, W.S. Lakra, J.K. Sharma, M.
Goswami and Akhilesh Singh (2011).
Development and characterization of a
cell line TTCF from endangered Mahseer
Tor tor (Ham.).Fish Physiology and
Biochemistry. DOI 10.1007/s10695-011-
9588-7.

Kapoor, S., K. Yadav, J.P. Bhatt, W.S. Lakra,
G. Rathore, M. Goswami and T.R.
Swaminathan (2012).  Development of
primary culture from heart tissue of
Chitala chitala (Hamiton –Buchanan).
Indian Journal of Animal Sciences, 82(1):
95–97.

Kumari, Vibha, G. Rathore, U.K. Chauhan,
A.K. Pandey and W.S. Lakra (2011).
Seasonal variations in abundance of
nitrifying bacteria  in fish pond
ecosystem. Journal of Environmental
Biology, 32: 153-159.

B. Kushwaha, R. Kumar, N.S. Nagpure, S.K.
Srivastava, V.S. Basheer, M.K. Anil and
W.S. Lakra (2011). Chromosomal
studies of three vulnerable marine fishes
from west coast of India. Indian Journal
of Marine Sciences, 40(1): 62-66.

Lakra, W.S.  and M. Goswami (2011) .
Development and characterization of a
continuous cell line PSCF from Puntius
sophore. Journal of Fish Biology, 78(4):
987-1001.

Lakra,  W.S.,  M. Goswami,  A.
Gopalakrishnan, D.P. Singh, A. Singh
and N.S. Nagpure (2011) . Genetic
relatedness among fish species of Genus
Channa using mitochondrial DNA
genes.  Biochemical Systematics and
Ecology. 38(16): 1212-1219.

Lakra, W. S., U.K. Sarkar, V.K. Dubey, R.
Saini and A. Pandey (2011).  River inter-

linking in India: status, issues, prospects
and implications on aquatic ecosystems
and freshwater fish diversity. Reviews in
Fish Biology & Fisheries. 21:463–479.

Lal, K.K., L.K Tyagi, A.S. Bisht, R.S. Patiyal
and A.K. Yadav (2012). Educational
roles of  cooperative institutions in
fisheries resource management: Case
studies from Northern India. Indian
Journal of Adult Education. 73(1): 87-94.

Luhariya, Rupesh K., K.K. Lal, Rajeev K.
Singh, V. Mohindra, Peyush Punia, U.K.
Chauhan, Arti Gupta and W.S. Lakra
(2012).  Genet ic divergence in wild
population of Labeo rohita (Hamilton,
1822) from nine Indian rivers, analyzed
through MtDNA cytochrome b region.
Molecular Biology Reports, 39(4): 3659-
65. (DOI 10.1007/s11033-011-1140-4).

Malhotra, A., N. Jaiswal, A.K. Malakar, M.S.
Verma, H.R. Singh, W.S. Lakra, S.K.
Malhotra and S. Shammsi (2011). The
morphology and genetic
characterization of Iheringascaris goai n.
sp. (Nematoda: Raphidascarididae)
from the intestine of the silver whiting
and spotted catfish off the central west
coast of India. Journal of Helminthology.
(17):1-10.

Mandal, Anup, D. Rao, D. Karuppaiah, A.
Gopalakrishnan, P.  Jayagopal  Y.C.
Thampi Samraj and R.W. Doyle (2011).
Population genetic structure of Penaeus
monodon, in relation to monsoon current
patterns in South-West,  East and
Andaman coastal waters of India. Gene.
(doi:10.1016/j.gene.2011.10.002).

Mandal, Anup, V. Mohindra, Rajeev K.
Singh, Peyush Punia and K.K. Lal (2012).
Mitochondrial DNA variation in Indian
populations of endangered Feather-Back
Fish, Chitala. chitala. Molecular Biology
Reports, 39(2):  1765-1775. (DOI:
10.1007/s11033-011-0917-9).
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Mishra, P., D.R. Kanaujia, K. Bohidar and
A.K. Pandey (2011). Seed production of
Ganget ic prawn, Macrobrachium
gangeticum (Bate), in natural seawater
and brine solution. National Journal of Life
Sciences, 8: 105-112.

Mishra, R.K., A.K. Yadav, P.K. Varshney,
A.K. Pandey and W.S. Lakra (2011).
Comparative effects of GnRH-based
drugs on induced spawning of the
freshwater catfish, Heteropneustes fossilis.
Journal of Applied Biosciences, 37(1): 27-
30.

R.K. Mishra, A.K. Yadav, S.K. Singh and P.K.
Varshney (2011). Induced spawning of
catfishes, Clarias batrachus  and
Heteropnestus fossilis with different
sGnRH-based drugs. Aquacult. 12(1): 27-
36.

Mishra, Sailesh Kumar, U.K. Sarkar, B.K.
Gupta, S.P. Trivedi, V.K. Dubey and A.
Pal (2011). Pattern of freshwater fish
diversity, threats and issues of fisheries
management in an unexplored tributary
of the Ganges basin. Journal of
Ecophysiology and Occupational Health ,
11:149-159.

Mohindra,  V.,  Akanksha Singh, A.S.
Barman, Ratnesh Tripathi, Neeraj Sood
and K.K. Lal  (2012).  Development of
EST derived SSRs and SNPs as a genomic
resource in Indian catfish, Clarias
batrachus. Molecular b iology reports,
39(5): 5921-31. (doi:10.1007/s11033-
011-1404-z).

Muneer, P.M.A., A. Gopalakrishnan, K.K.
Musammilu, V.S. Basheer, V. Mohindra,
K.K. Lal, K.G. Padmakumar  and A.G.
Ponniah (2011).  Comparat ive
assessment of genetic variability in the
populations of endemic and endangered
yellow catfish, Horabagrus brachysoma
(Teleostei: Horabagridae) based on
allozymes, RAPD and microsatellite

markers.  Biochemical Genetics  (doi :
10.1007/s 10528-011-9462-4).

Padmakumar, K.G., L. Bindu, P.S. Sreerekha,
A. Gopalakrishnan, V.S. Basheer, Nitta
Joseph, P.S. Manu and A. Krishnan
(2011).  Breeding of endemic catfish,
Horabagrus brachysoma in capt ive
conditions. Current Science, 100(8): 1232-
1236.

Pandey, A.K. (2012). Recent advances in fish
pheromone research with emphasis on
their potent ia l applicat ions in
aquaculture and fishery management.
Journal of Experimental Zoology, India,
15(1): 1-22.

Pandey, A.K., Mamta Rani, C.T. Mohapatra,
Aprajita Kumari and P. Shrivastava
(2011). Hypothalomo-neurosecretory
system of fivespot herring, Hilsa Kelee
cuvier. Journal of Experimental Zoology,
India, 14(2): 583-586.

Pandey, A.K., M. Sarkar, C.T. Mahapatra,
G. Kanungo and P.K. Arvindakshan
(2012). Effect of dietary lysine and
methionine supplementation on growth
of Catla catla and Labeo rohita fingerlings.
Journal of Experimental Zoology, India,
15(1): 259-262.

Pandey, A.K., N.S. Nagpure, S.P. Trivedi, R.
Kumar and B.  Kushwaha (2011) .
Profenofos induced DNA damage in
freshwater fish, Channa punctatus (Bloch)
using alkaline single cel l gel
electrophoresis.  Mutation Research/
Genetic Toxicology and Environmental
Mutagenesis , 726(2) :209-14 (DOI:
10.1016/j.mrgentox.2011.09.011).

Pandey, A.K., N.S. Nagpure, S.P. Trivedi, R.
Kumar, B. Kushwaha and W.S. Lakra
(2011). Investigation on acute toxicity
and behavioural changes in Channa
punctatus (Bloch) due to
organophosphate pesticide profenofos.



NATIONAL BUREAU OF FISH GENETIC RESOURCES, LUCKNOWANNUAL REPORT 2011-2012
ICAR ISO 9001:2008

107

Drug and Chemical Toxicology. 34(4):424-
428 (DOI:10.3109/01480545.2011.
585650).

Pandey, Atindra Kumar, N.S. Nagpure and
S.P. Trivedi (2011). Haematological
responses in a freshwater fish Channa
punctatus (Bloch) exposed to profenofos.
National Academy of Science Letters, 34(9-
10): 359-365.

Pandey, A; V.K. Dubey, R.S. Kumar, U.K.
Sarkar and W.S. Lakra (2011). New
record of Glyptothorax brevipinnis (Hora,
1923) (Pisces, Suluriformes, Sisoridae) in
the River Ken, Central India. Journal of
Applied Ichthyology, 27(4): 1112-1115.

Pathak, A.K., S.P. Singh, U.K. Sarkar, R.
Soundararajan, R.  Dayal , Reeta
Chaturvedi, and R. Kumar (2011). A
data repository website on marine
ornamental fin fishes and shell fishes
from Indian waters. Indian Journal of
Marine Sciences, 40(4): 502-508.

Prasad, Laxmi, B.B. Nayak, A.K. Reddy, P.P.
Srivatava and M.P.S. Kohli (2008).
Estimation of micro-flora associated with
different stages of Macrobrachium
rosenbergii (de Man). Journal of Indian
Fisheries Association, 35(2): 29-34.

Roy, T.S.C. and A. Gopalakrishnan (2011).
Identification of groupers based on
pyloric caeca differentiation. Journal of
Fish Biology, 79(5): 1334-1339.

Ruhela, S., A.K. Pandey and A.K. Khare
(2011). Histopathological changes in
gill of Clarias batrachus induced by
experimental Procamallanus infection.
Journal of Experimental Zoology, India, 14:
557-560.

Ruhela, S., A.K. Pandey and A.K. Khare
(2012). Haematological, biochemical
and histopathological changes in Clarias
batrachus (Linnaeus)  induced by
experimental Procamallanus infection.

Biochemical Cell. Arch., 12: 189-204.

Saini, Archana, Anish Dua, V. Mohindra and
W.S. Lakra (2011) . Molecular
Discrimination of six species of Bagrid
catfishes from Indus river system using
randomly amplified polymorphic DNA
markers.  Molecular Biology Reports,
38(5): 2961. (DOI: 10.1007/s11033-010-
9960-1).

Sarkar, U.K., A.K. Pathak, R.K. Sinha,  K.
Sivakumar, A.K. Pandian, A. Pandey,
V.K. Dubey and W.S. Lakra (2012).
Freshwater fish biodiversity in the River
Ganga (India): changing pattern, threats
and conservation perspectives. Reviews
in Fish Biology & Fisheries. 22:251–272.

Sarkar, U.K., R.S. Kumar, V.K. Dubey, A.
Pandey and W.S. Lakra (2012) .
Population structure and reproductive
biology of a freshwater fish, Labeo boggut
(Sykes, 1839), from two perennial rivers
of Yamuna basin. Journal of Applied
Icthyology.28: 107-115.

Singh, Ruchi, A.K. Singh and M. Tripathi
(2012). Melatonin Induced Changes in
Specific Growth Rate, Gonadal Maturity,
Lipid and Protein Production in Nile
tilapia, Oreochromis niloticus (Linnaeus
1758). Asian-Australian Journal of Animal
Sciences, 25(1): 37-43.

Sood, N., D.K. Chaudhary, G. Rathore, A.
Singh and W.S. Lakra (2011). Detection
and Quantification of Immunoglobulin
bearing cells of Channa striata in Blood
and Lymphoid Organs using
Monoclonal Antibodies. Fish Shellfish
Immunology, 30: 569-575.

Tiwari, M., D.N. Saxena and N.S. Nagpure
(2011). Sequencing of Metallothionein
mRNA in Freshwater Teleost, Channa
punctata (Bloch). Proceedings of ICBAT,
169-178.

Verma, Jyoti, W.S. Lakra, B. Kushwaha, M.
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Sirajuddin, N.S. Nagpure and R. Kumar
(2011) . Characterization of two
freshwater si lurid catf ishes using
conventional and molecular cytogenetic
techniques. Journal of Genetics, 90(2):
319-322.

Verma, J., W.S. Lakra, B. Kushwaha, M.
Sirajuddin, R. Kumar and N.S. Nagpure
(2011) . Phylogenetic relat ionship
between four species using divergent
daomain D9 and D11 in family siluridae
(Pisces). International Journal of Innovation
in Biological and Chemical Science. 1:12-
15.

Yadav, A. K., R.K. Mishra, S.K. Singh, P.K.
Varshney, A.K. Pandey and W.S. Lakra
(2011).  Induced spawning of catfish,
Clarias batrachus with different doses of
sGnRH-based drugs, Journal of
Experimental Zoology, India, 14(1): 199-
202. 

Popular articles
Jena, J.K., A. Gopalakrishnan and K.K. Lal

(2011) . Towards conservat ion and
sustainable utilization of aquatic genetic
resources. Fishing Chimes. 31(2): 15-18.

Kumari, V., G. Rathore, U.K. Chauhan, A.K.
Pandey and W.S. Lakra (2011) .
Abundance of nitrifying bacteria and
nitrification in different  seasons of
freshwater aquaculture ponds. Fishing
Chimes, 31(1): 96-100.

Lakra,  W.S. and U.K. Sarkar (2011) .
Conservat ion of  f ish biodiversity:
Innovative approach: The concept of
State Fish. Fishing Chimes. 31(5): 36-39.

Lal, K.K., Sudhir Raizada and J.K. Jena
(2011). Species prioritization for ex situ
conservation and freshwater
aquaculture.  In:  K.K. Lal,  A.
Gopalkrishnan, V.S. Basher, B. Seshagiri
and J.K. Jena (Eds.), Proceedings of the

National Consultation on Species
Prioritization for ex situ Conservation
and Freshwater Aquaculture, pp 1-7.
NBFGR, Lucknow.

Mishra, R.K., A.K. Yadav, P.K. Varshney and
A.K. Pandey (2011 ).  Jalkrishi
vividhikaran hetu youswanshi
machhalion ka prajanan avom palan (in
Hindi). Vigyan, 97(1): 12-18.

Nagpure, N.S., Arunima Kumar Verma,
Shivesh Pratap Singh, U.K. Sarkar and
S.P. Singh (2012). Fish genome
sequencing: status, challenges and
opportunities ahead. Fishing Chimes,
31(11): 59-62.

Pandey,  A.K. and C.V. Mani (2012) .
Follicular atresia in ovary of freshwater
catfish, Heteropneustes fossilis. Fishing
Chimes, 31(12): 41-43.

Pandey, A.K., M. Sarkar, C.T. Mahapatra,
G. Kanungo and P.K. Arvidakshan
(2012). Dietary lysine and methionine
supplementation improves growth in
fingerlings of Catla catla and Labeo rohita.
Fishing Chimes, 31(10): 82-84.

Raizada, S., P.P. Srivastava and Vikas Sahu
(2011).  Eco Carp Hatchery Pariyojna (in
Hindi). In: Pashudhan Mein Udhmita.
Joint Director (Extension Education),
Indian Institute of Veterinary Research,
Izatnagar, Bareilly

Singh, A.K. and W.S. Lakra (2011). Ecological
impacts of exotic fish species in India.
Aquaculture Asia. 16(2): 23-25.

Singh A.K. and W.S. Lakra (2011). Risk and
benefit assessment of Alien fish species
of the aquaculture and aquarium trade
into India. Reviews in Aquaculture, 3: 3–
18.

Jena, J.K.  and U.K. Sarkar (2012) . Fish
biodiversity of North Eastern Hill
Region:  Potentials and Efforts for
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Sustainable Management. In: Souvenir.
National  Seminar on Coldwater
Fisheries. 24 March, 2012, Directorate of
Coldwater Fisheries Research, Bhimtal.

Sarkar, U.K., A.K. Singh and J.K. Jena (2011).
Biodiversity of the freshwater fishes in
the protected forest areas of  Uttar
Pradesh and its signif icance in
management of riverine fish diversity. In:
Souvenir. National conference on forest
biodiversity: earth’s living treasure, 22
May, 2011, pp 36-42.

Singh, A.K., U.K. Sarkar, R. Abidi and S.M.
Srivastava (2011). Fish biodiversity and
invasion risks of alien species In some
aqquatic bodies under Forest Areas Of
Uttar Pradesh. In: Souvenir. National
conference on forest biodiversity: earth’s
living treasure, 22 May, 2011, pp 50-55.

Book Chapters/Proceedings
Ayyappan, S., V.V. Sugunan, J.K. Jena and

A. Gopalakrishnan (2011).  Indian
Fisheries. In: S. Ayyappan; U. Moza; A.
Gopalakrishnan; B. Meenkumari; J.K.
Jena and A.K. Pandey (Eds.), Handbook
of Fisheries and Aquaculture, pp. 1-31.
Directorate of Knowledge Management
in Agriculture, Indian Council  of
Agricultural Research, New Delhi.

Bhowmik, M.L. and J.K. Jena (2011). Waste
water aquaculture. In: S. Ayyappan; U.
Moza; A. Gopalakrishnan; B.
Meenkumari; J.K. Jena and A.K. Pandey
(Eds.) , Handbook of  Fisheries and
Aquaculture,  pp.  pp.  449-468.
Directorate of Knowledge Management
in Agriculture, Indian Council  of
Agricultural Research, New Delhi.

Gopalakrishnan, A., T. Rajaswaminathan
and W.S. Lakra (2011). Biotechnology in
fisheries and aquaculture. In: S.
Ayyappan; U. Moza;  A.
Gopalakrishnan; B. Meenkumari; J.K.

Jena and A.K. Pandey (Eds.), Handbook
of Fisheries and Aquaculture, pp. 641-
657.  Directorate of Knowledge
Management in Agriculture, Indian
Council of Agricultural Research, New
Delhi.

Gopalakrishnan, A., K.S. Sobhana, Rekha J.
Nair,  A. Kathirvelpandian, T.  Raja
Swaminathan, R. Palaniswamy, T.M.
Najmudeen, S. Kuriakose, K.G. Mini and
R.D. Chakraborty (Eds.) (2011) .
Renaissance in Fisheries: Outlook and
Strategies. Book of Abstracts, 9th Indian
Fisheries Forum, Central  Marine
Fisheries Research Institute, Kochi and
Asian Fisheries Society, Indian Branch,
19-23 December 2011, Chennai, 381 p.

Gopalakrishnan A., V.S. Basheer,  K.G.
Padmakumar and J .K.  Jena (2011).
Conservation of freshwater fishes of the
Western Ghats:  An approach to
establish Live Gene Banks in a
collaborative mode. National Bureau of
Fish Genetic Resources, Lucknow, 14 p.

Jena, J.K. and P.C. Das (2011). Carp culture.
In: S.  Ayyappan; U. Moza;  A.
Gopalakrishnan; B. Meenkumari; J.K.
Jena and A.K. Pandey (Eds.), Handbook
of Fisheries and Aquaculture, pp. 380-
400.  Directorate of Knowledge
Management in Agriculture, Indian
Council of Agricultural Research, New
Delhi.

Lakra, W.S., P. Das and U.K. Sarkar (2011).
Fish genetic resources and their
conservation. In: S. Ayyappan; U. Moza;
A. Gopalakrishnan; B. Meenkumari; J.K.
Jena and A.K. Pandey (Eds.), Handbook
of Fisheries and Aquaculture, pp. 32-65.
Directorate of Knowledge Management
in Agriculture, Indian Council  of
Agricultural Research, New Delhi.

Lal , K.K. (2011).  Fish genet ics. In: S.
Ayyappan; U. Moza;  A.
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Gopalakrishnan; B. Meenkumari; J.K.
Jena and A.K. Pandey (Eds.), Handbook
of Fisheries and Aquaculture, pp 641-
657.  Directorate of Knowledge
Management in Agriculture, Indian
Council of Agricultural Research, New
Delhi.

Nagpure, N.S., R. Kumar and W.S. Lakra
(2011) . Molecular Tools for
Characterisation and Conservation for
Fishes. In: J.P. Bhatt, M. Thapliyal and
A. Thapliyal (Eds.), Himalayan Aquatic
Biodiversity Conservation and New
Tools in Biotechnology, pp 31-42.
Transmedia Publicat ions, Srinagar
(Garhwal), Uttarakhand.

Tiwari, M., N.S. Nagpure, D.N. Saksena and
W.S.  Lakra (2011).  Behavioural
Alterations of Freshwater Airbreathing
Teleost, Channa punctatus (Bloch) in
Response to Heavy Metal Exposure. In:
V. Gupta,  A.K. Verma (Eds.) ,
Perspectives in Animal Ecology and
Reproduction, Vol. 8. pp 154-162. Daya
Publishing House, New Delhi.

Training Manuals
1. Computational  Tools for Genome

Resource Data Analysis in Fisheries
Domain (2011). NBFGR/ NAIP/ NABG
Publication.

2. Molecular Markers for Genetic Diversity
Assessment and Tools for Genome
Resource Conservation (2011). NBFGR/

NAIP Publication.

3. Conservat ion and Management  of
Indigenous Fish Resources and Impact
of Exotics. (2012). NBFGR, Lucknow.

Newsletters and others
1. NBFGR News, Vol . 8 (3-4),  July –

December, 2010.

2. NBFGR News, Vol. 9 (1-2), Jan. –July,
2011.

3. NBFGR News, Vol . 9 (3),  July –
September, 2011.

4. NBFGR Annual Report, 2010-11.

5. NBFGR Vision Document 2030.

6. Proceedings of  the National
Consultation on Live Gene Banking of
the Western Ghats held at Regional
Agricultural Research Station,
Kumarakom of the Kerala Agricultural
University,  on 20  May, 2011 A.
Gopalakrishnan, V.S. Basheer,  A.
Kathirvelpandian, T.  Raja
Swaminathan, P.R. Divya and J.K. Jena
(Eds.).

7. Proceedings of the “National
Consultation on Species Prioritization
for Ex situ Conservation and Freshwater
Aquaculture” held at NBFGR, Lucknow
during 17-18 September, 2011. K.K. Lal,
A. Gopalakrishnan, V.S. Basheer, B.
Seshagiri and J.K. Jena (Eds.).
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LIBRARY AND INFORMATION SERVICES

The NBFGR Library and Documentation
Unit acts as a repository of literature and
information and provides latest information
in the field of fish diversity conservation, fish
genetics, fisheries and related aspects.

Resource Development
The library added a total of  1373

documents comprising 1195 books, 132
serials and 46 annual reports. Now, the
library has the total collection of 6945 books,
2254 bound volumes of journals, 3324 serials
and 2261 reprints. The library has subscribed
24 international journals and 68 Indian
journals. In addition to these, 52 current
journals were received on gratis/exchange
basis.

Library Automation
The NBFGR library is operating in fully

automated environment . The various
activities of library have been computerized
using integrated l ibrary management
software Libsys.  The record of  books,
journals, maps, etc. were entered in the
database. Barcoding of books, periodicals and
maps for automated circulation is under
act ive process.  Online Public Access
catalogue is made available for the library
users.

Information and Reference Services
The references from different databases

using Internet were searched and arranged
to suit the requirements of users. List of the
books added to the library has also been
brought out on quarterly basis. The users of
the library extensively used the Consortium
of E-Resources on Agriculture (CERA), to
access the journals related to agriculture and
allied sciences.

Technical Reports and Reprography
Services

The library unit provided technical
support to  bring out  departmental
publications. The unit a lso attended to
questionnaires on Bureau’s infrastructure
and other facilities. The unit continued active
reprography services. Comb binding, spiral
binding, electro-data binding and lamination
facilities for departmental reports were also
provided.

Exchange Services
The Library continued exchange

relationship and resource sharing with
leading National and International Research
Institutes and Development organizations. To
keep abreast of the activities of the Bureau,
the library sent the NBFGR Annual Report
2010-2011 and NBFGR Newsletters to various
institutions and organizations including,
Universities, State Fisheries Departments,
FFDAs, Krishi Vigyan Kendras,
Entrepreneurs and Fish Farmers.
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STAFF ACTIVITIES

Joining
Shri Ravi Bhadra, AF&AO, CISH, Lucknow joined as AF&AO, NBFGR on 1 July, 2011

Mrs. Raj Kumari joined NBFGR on appointment as a Trainee (on compassionate ground)
on 10 February, 2012.

Promotions
The following staff members were promoted to the next higher grade:

Shri Amar Pal was promoted from T-6 to T 7-8 w.e.f. 1.1.2009.

Shri Satyavir Chaudhary was promoted from T-4 to T-5 w.e.f. 26.12.2010.

Shri Samarjit Singh was promoted from T-3 to T-4 w.e.f. 29.6.2011.

Shri Om Prakash was promoted from T-3 to T-4 w.e.f. 29.6.2011.

Shri Madan Lal was promoted from T-2 to T-3 w.e.f. 30.7.2011.

Shri Raj Bahadur was promoted from T-2 to T-3 w.e.f. 30.7.2011.

Shri Ram Sakal was promoted from Jr. Stenographer to Personal Assistant w.e.f.
31.12.2011.

Relieving
Dr. P.P. Srivastava, Sr. Scientist, NBFGR was relieved on 22-02-2012 to enable him to

join as Principal Scientist at Central Institute of Fisheries Education, Mumbai

Institute Joint Staff Council
The Institute Joint Staff Council with the members mentioned below, was operative at

the Bureau during the period under report and considered the matters of common interest.

Official side
1. Dr. J.K. Jena, Director - Chairman

2. Dr. N.S. Nagpure, Head of Division - Member

3. Dr. (Mrs.) Vindhya Mohindra, Principal Scientist - Member

4. Dr. Neeraj Sood, Senior Scientist - Member

5. Shri Sunil Kumar, Administrative Officer - Member

6. Shri Ravi Bhadra, Asst. Fin. & Accounts Officer - Member

7. Shri Panchoo Lal, Assistant Administrative Officer - Member

8. Shri A.K, Mishra, T-6 & In-Charge (Electrical) - Invitee-Member

9. Shri Babu Ram, T-6 & In-Charge (Civil) - Invitee-Member
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Staff side
1. Shri Subhash Chandra, Technical Officer (T-5) - Secretary

2. Shri. S.N. Srivastava, Assistant and Representative CJSC - Member

3. Shri Om Prakash, T-4 - Member

4. Shri Santosh Kr. Singh, Jr. Clerk - Member

5. Shri Balram Babu Bajpai, Skilled Support Staff - Member

6. Shri Ashok Kumar, Skilled Support Staff - Member

Staff Welfare Fund Scheme
The Staff Welfare Fund Scheme with the following members was at the Bureau during

the period under report and considered the matter for welfare of the staff.

1. Dr. N.S. Nagpure - Chairman

Head of Division

2. Dr. Rajeev Kumar Singh - Member

Sr. Scientist

3. Shri Sunil Kumar - Member

Administrative Officer

4.     Shri Ravi Bhadra - Member

AF & AO

5. Mrs. Mamta Chakraborty - Member

Personal Assistant (Lady Representative)

6. Shri Subhas Chandra, Tech. Officer - Member

(Secretary, IJSC)

7. Shri Chhote Lal, SSS - Member

(Group D representative)

8. Shri Panchoo Lal - Member-Secretary

Assistant Administrative Officer

Women’s Cell
The Women’s Cell has been constituted at NBFGR, Lucknow with the following members:

1. Dr. (Mrs) Rehana Abidi - Head of the Cell

Principal Scientist

2. Dr. (Mrs.) Vindhya Mohindra - Member-Secretary

Principal Scientist
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3. Mrs. Reeta Chaturvedi - Member

T-5

4. Mrs. Mamta Chakraborty - Member

Personal Assistant

5. Shri Anil Kumar - Member

SSS

Management Committee

The Institute Management Committee (IMC) was represented by the following members
nominated by Director General, ICAR, New Delhi.

1. Director, NBFGR : Chairman

2. Dr. Madan Mohan, ADG (Marine Fy.), ICAR, New Delhi : Member (ICAR)

3. Dr. V.V. Singh, Principal Scientist, CMFRI, Centre, Mumbai : Member

4. Dr. T. Mahapatra, Principal Scientist, NRCPB, New Delhi : Member

5. Dr. M.S. Tantia, Principal Scientist, NBAGR, Karnal : Member

6. Dr. P.C. Agarwal, Principal Scientist, NBPGR, New Delhi : Member

Two meetings of the IMC were conducted during the year under report. The 23rd meeting
of the Committee was held on 3 September, 2011 and 24th meeting of IMC was held on
6 March, 2012.
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The following distinguished visitors visited the Institute during the year:

Dr. E.G. Silas, Former Vice Chancellor, Kerala Agricultural University, Thrissur.*

Dr. B. Meenakumari, DDG (Fisheries), ICAR, New Delhi.

Dr. S.D. Tripathi, Former Director, CIFE, Mumbai

Dr. S.A.H. Abidi, Former Member, ASRB, New Delhi

Dr. Dilip Kumar, Former Director, CIFE, Mumbai.

Prof. T.J. Pandian, Former National Professor, ICAR.

Dr Bengali Baboo, ND, NAIP, ICAR, New Delhi.

Dr. Rene Guyomard, Directeur de Recherches, INRA, UMR Genetique Animal et Biologie,
France

Dr. A.D. Diwan, Former ADG (Marine Fishery), ICAR, New Delhi.

Dr. Madan Mohan, ADG (Marine Fishery), ICAR, New Delhi.

Dr. S. Maurya, ADG (IP & TM), ICAR, New Delhi

Dr. P. Das, Former Director, NBFGR.

Dr. P.C. Mahanta, Director, DCFR, Bhimtal.

Dr. George John, Advisor, DBT, New Delhi

Shri B.K. Patnaik, IFS, Former Principal Chief Conservator of Forest and Head of Forest
Force, Govt. of Uttar Pradesh.

Dr. Harsharan Das, Principal Secretary, Animal Husbandry and Fisheries, Govt. of UP

Dr. A.P. Sharma, Director, CIFRI, Barracpore

Dr. P. Jayashankar, Director, CIFA

Dr. Vasudevappa, Sr. Executive Director, NFDB, Hyderabad

Dr. H. Ravishankar, Director, CISH, Rehmankheda, Lucknow

Dr. S. Solomon, Director, IISR, Lucknow

Dr. T.P. Trivedi, Project Director (DKMA), ICAR, New Delhi

Dr. P.S. Pandey, National Coordinator, NAIP, ICAR, New Delhi

Prof. H. K. Vardia, Dean, College of Fisheries, IGKV, Kavardha, Chhattisgarh.

Dr. V.N. Sanjeevan, Director, Centre for Marine Living Resources & Ecology, Kochi.*

Dr. Y.C. Thampi Samraj, Director,  Rajiv Gandhi Centre for Aquaculture Sirkazhi,
Tamil Nadu.*

Ms. Saira Banu, K.A., Additional Director (Fisheries), Govt. of Kerala, Thiruvananthapuram.*

*Visited NBFGR Kochi Unit

DISTINGUISHED VISITORS
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LIST OF PERSONNEL

Research Management
Dr. J.K. Jena - Director

Scientific Staff
1. Dr. N.S. Nagpure - Head of Division

2. Dr. K.K. Lal - Head of Division

3. Dr. Peyush Punia - Head of Division

4. Dr. (Mrs.) Rehana Abidi - Principal Scientist

5. Dr. A. Gopalakrishnan - Principal Scientist (NBFGR Cochin Unit)

6. Dr. A.K. Pandey - Principal Scientist

7. Dr. Sudhir Raizada - Principal Scientist

8. Dr. S.P. Singh - Principal Scientist

9. Dr. A.K. Singh - Principal Scientist

10. Dr. (Mrs) Vindhya Mohindra - Principal Scientist

11. Dr. P.K. Varshney - Sr. Scientist

12. Dr. Ravindra Kumar - Sr. Scientist

13. Dr. Basdeo Kushwaha - Sr. Scientist

14. Dr. U.K. Sarkar - Sr. Scientist

15. Dr. Neeraj Sood - Sr. Scientist

16. Dr. V.S. Basheer - Sr. Scientist (NBFGR Cochin Unit)

17. Dr. Gaurav Rathore - Sr. Scientist

18. Dr. Mukunda Goswami - Sr. Scientist

19. Dr. Parvata Kumar Pradhan - Sr. Scientist

20. Dr. Rajeev Kumar Singh - Sr. Scientist

21. Mrs. Poonam Jayant Singh - Scientist (Selection Grade)

22. Shri Ajey Kumar Pathak - Scientist (Selection Grade)

23. Dr. Lalit Kumar Tyagi - Scientist (Sr. Scale)

24. Dr. Mahender Singh - Scientist (Sr. Scale)

25. Dr. T. Rajaswaminathan - Scientist (Sr. Scale) (NBFGR Cochin Unit)

26. Dr. (Mrs.) Divya P.R. - Scientist (NBFGR Cochin Unit)

27. Shri A. Kathirvelpandian - Scientist (NBFGR Cochin Unit)

28. Ms. Sangeeta Mandal - Scientist
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Technical Staff
1. Shri Rajesh Dayal - Field Officer T(7-8)

2. Shri S.M. Srivastava - Field Officer T(7-8)

3. Shri A.K. Yadav - Technical Officer (T-7-8)

4. Shri Amar Pal - Technical Officer (T-7-8)

5. Shri A.K. Mishra - Electrical Foreman (T-6)

6. Shri S.P. Singh - T-6

7. Shri Babu Ram - T-6

8. Shri Ajay Kumar Singh - Field Surveyor (T-6)

9. Shri Mohd. Gyas - Driver (T-5)

10. Mrs. Reeta Chaturvedi - Computer Operator (T-5)

11. Shri Ramashankar Sah - Technical Officer  (T-5)

12. Shri Subhash Chandra - Technical Officer (T-5)

13. Shri Ved Prakash - Technical Officer (T-5)

14. Shri Akhilesh Kr. Mishra - Technical Officer  (T-5)

15. Dr. (Mrs.) Ranjana Srivastava - Technical Officer  T-5

16. Shri Ravi Kumar - Technical Officer  T-5

17. Shri S.K. Singh - Technical Officer  T-5

18. Shri Amit Singh Bisht - Technical Officer  T-5

19. Shri Satyavir Chaudhary - Senior Library Asst. (T-5)

20. Shri S.K. Upadhyay - T-4

21. Shri R.K. Shukla - Sample Sorter (T-4)

22. Shri B.N. Pathak - Gestetner Operator (T-4)

23. Shri B.K Rao - Sample Sorter (T-II-3)

24. Shri Samarjit Singh - Driver (T-4)

25. Shri Om Prakash - Driver (T-4)

26. Shri Rajesh Kumar - Laboratory Asst. (T-3)

27. Shri Om Prakash-II - Driver (T-3)

28. Dr. Vikash Sahu - Laboratory Technician (T-3)

29. Shri Madan Lal - Farm Technician (T-3)

30. Shri Raj Bahadur - Lab. Technician (T-3)

31. Shri Gulab Chandra - Electrician (T-2)

32. Shri K.K Singh - Jr. Field Asst. (T-2)
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33. Shri Sree Ram - Laboratory Asst. (T-2)

34. Shri P.C. Jaiswar - T-2

35. Shri Ram Bharose - T-2

Administrative Staff
1. Shri Panchoo Lal - Asstt. Administrative Officer

2. Shri Ravi Bhadra - Asstt. Finance & Accounts Officer

3. Shri Navin Kumar - Asstt. Administrative Officer

4. Smt. Mamta Chakraborty - Personal Assistant

5. Shri Tej Singh Seepal - Assistant

6. Shri Jogendra Singh - Assistant

7. Smt. Kaneez Fatima - Assistant

8. Shri Swapan Debnath - Assistant

9. Shri S.N. Srivastava - Assistant

10. Shri P.K. Awasthi - Assistant

11. Shri Ram Sakal - Personal Assistant

12. Shri Sajivan Lal - Senior Clerk

13. Shri Vinay Kumar Srivastava - Senior Clerk

14. Shri Sreelal Prasad - Senior Clerk

15. Shri Sandeep - Jr. Stenographer

16. Shri Santosh Kumar Singh - Jr. Clerk

17. Shri Ram Baran - Jr. Clerk

18. Shri P.C. Verma - Jr. Clerk

19. Shri Rajan Kr. Malhotra - Jr. Clerk

Skilled Supporting Staff
1. Shri Laxman Prasad - Skilled Support Staff

2. Shri Dukhi Shyam Deo - Skilled Support Staff

3. Shri Anil Kumar - Skilled Support Staff

4. Shri Indrajit Singh - Skilled Support Staff

5. Shri Prahalad Kumar - Skilled Support Staff

6. Shri Chhote Lal - Skilled Support Staff

7. Shri Dinesh Kumar - Skilled Support Staff

8. Shri Balram Babu Bajpai - Skilled Support Staff
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9. Shri Ashok Kumar Awasthi - Skilled Support Staff

10. Shri Sidhnath - Skilled Support Staff

11. Smt. Sabita Devi - Skilled Support Staff

12. Shri Ram Lakhan - Skilled Support Staff

13. Shri Sunit Kumar - Skilled Support Staff

14. Shri Jai Narain Tiwari - Skilled Support Staff

15. Shri Anwar - Skilled Support Staff

16. Shri Sanjay  Kumar - Skilled Support Staff

17. Smt. Seema Devi - Skilled Support Staff

18. Shri Ashok Kumar - Skilled Support Staff

19. Smt. Raj Kumari - Skilled Support Staff
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APPENDIX-I

NBFGR Cochin Unit

A Research Unit of the Bureau is functioning in the campus of Central Marine
Fisheries Research  Institute (CMFRI), Cochin, Kerala. This unit is carrying out
research activities pertaining to genetic characterization, conservation and
cataloguing of the vast fish genetic resources of marine and brackishwater ecosystems
of the country, as well as, of endemic freshwater fish species from the Western Ghats
– the megabiodiversity ‘hotspot’.

Address : Scientist–in-Charge
NBFGR Cochin Unit
CMFRI Campus
Post Box No. 1603
Ernakulam North P.O.
Kochi – 682 018, Kerala.
Telefax : 0484-2395570
E-mail : nbfgrcochin@vsnl.net
               nbfgrcochin@eth.net
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APPENDIX-II

Aquaculture Research & Training Unit, Chinhat

An Aquaculture Research & Training Unit of the Bureau is functioning at Chinhat,
Lucknow. This unit is carrying out human resource development activities including
practical training programmes and fishery advisory services pertaining to fish culture,
induced breeding, quality fish seed production, hatchery management and nursery pond
management.

Address : Scientist–in-Charge
NBFGR Aquaculture Research & Training Unit
Malhore Road, Chinhat
Lucknow-227 105, U.P.
Telefax : 0522-2815848
E-mail : director@nbfgr.res.in
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