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Preface

The fish genetic resource (FGR) management was 
institutionalized with the establishment of National 
Bureau of Fish Genetic Resources during 1986 
under the aegis of Indian Council of Agricultural 
Research, Department of Agricultural Research and 
Education, Ministry of Agriculture, Government of 
India. India is among the few countries who took 
the lead to accelerate scientific research on FGR 
management. The Bureau has since then made 
valuable contributions and has become a focal 
point for technical support on fish genetic resources 
in the country. ICAR-NBFGR has consistently worked to develop in-house capacity to generate 
knowledge and address researchable issues relevant to the changing needs of FGR management in 
India, with thrust on keeping pace with technological advancement 

During the period of report, ICAR- NBFGR continued its effort on documenting the genetic 
resources. The explorations were initiated in the river Cauvery, Mahanadi basin and in Island 
ecosystems. Four new fish species discovered documented and were published, Rita bakalu (river 
Pranhita) and Pangasius silasi (river Krishna) from peninsular India and from Northeast India 
Osteobrama serrata (river Jiri, Manipur) and Laubuka parafasciata (Sala River, Mizoram). Whole 
genome sequencing and draft assembly of three finfish species, rohu, catfish and hilsa and an 
oomycete pathogen, are  near completed  and has helped to build the capacity and a framework 
where such resources can be researched to mine genes and alleles of interest. The genome of the 
oomycete pathogen, Aphinomyces invadens, a cause of deadly Epizootic Ulcerative Syndrome, will 
help to understand the virulent factors responsible and how to safeguard from disease. In future, 
more such species will be sequenced so that genomic level information of Indian FGR is available.  
Research on  genetic stock identification has been expanded to new fish species. Work on stem 
cells for ex situ conservation of diploid genome is pursued on model fish species. ICAR-NBFGR 
has consistently supported the aquaculture sector, through its research on disease diagnostics, 
surveillance program and technical backstopping for effective implementation of prevention of 
disease outbreaks and accurate reporting of diseases. 

On behalf of ICAR-NBFGR, I express my heartfelt gratitude to Dr. Trilochan Mohapatra, 
Secretary, DARE and Director General, Indian Council of Agricultural Research (ICAR), New 
Delhi for his continued encouragements, guidance and support.  I am grateful to Dr. J.K. Jena, DDG 
(Fisheries Science), ICAR for his sincere advice and guidance. I place on record my sincere thanks 
to Dr. P. Pravin, ADG (Marine Fisheries), Dr. Sudhir Raizada, ADG (Inland Fisheries) and Principal 
Scientists, Dr. Anil Agarwal and Dr. Yasmin Basade and other staff members at Fisheries Division 
of ICAR for their cooperation and help in our endeavours. I also take this opportunity to thank 
Dr. L.K. Tyagi, Principal Scientist, Shri Murli S, Scientist, Dr. Anutosh Paria, Scientist, Mr. Ravi 
Kumar and Mr. Amit Singh Bisht, Sr. Technical Officers and entire publication team of the Institute 
for their sincere effort and commitment in timely publication of the Annual Report 2016-17.

June 29, 2017  (Kuldeep K. Lal)

Director
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ExECutIvE summARy

ICAR-NBFGR carried out research programs 
on six thrust areas covering exploration and species 
characterization, genetic diversity, genomic resources, 
conservation, documentation of fish genetic 
resources and risk evaluations of exotic fish species 
through different projects on prioritised fish species 
of aquaculture and conservation value. The brief 
summary of achievements is highlighted as below:

Exploration, species characterization and 
cataloguing of fish genetic resources
yy Lower Mahanadi basin

Three primary exploratory surveys were 
undertaken during the year. Total 42 sites of river 
Mahanadi and its three main tributaries in the 
lower basin were identified and explored for fish 
and tissue collections during this survey. Data 
on a total of 3809 fish samples were recorded. 
Habitat parameters were also recorded from the 
surveyed sites. Documentation of perception and 
experiences of fishing communities on status 
of fish diversity, its decline, issues, conflicts and 
possible measures for conservation and traditional 
ecological knowledge was also carried out.  

yy North Eastern Region of India
Under the collaborative programme on 
‘Exploration and characterization of fish 
germplasm resources and indigenous knowledge 
in North Eastern Region of India’ involving six 
collaborators from various institutions of the NE 
region, a total of 52 fish species were recorded from 
Krisnai River of Garo Hills district in Meghalaya, 
82 species from Chindwin drainage in Manipur, 
41 fish species from Kolodyne/Chimmtuipui and 
Barak drainage systems of Mizoram and 52 fish 
species from Assam. Three exploratory surveys 
covering 72 locations conducted in Teesta River in 
Sikkim yielded 116 fish species. 

yy Cauvery River basin
Four exploratory surveys were carried out in 
lower and middle stretch of River Cauvery basin 
covering thirteen sampling locations in Tamil 
Nadu and Kerala. The survey yielded a total of 72 
species of freshwater fish belonging to 8 orders, 22 
families and 48 genera. Seven exotic species viz., 
Oreochromis mossambicus, O. niloticus, Clarias 
gariepinus, Piaractus brachypomus, Pterygoplichthy 
ssp, Gambusia affinis and Pangasius sp, along 
with that seven introduced/ stocked species 
viz., Catla catla, Labeo rohita, Cyrpinus carpio, 
Ctenopharyngodon idella,  Hypophthalmichthys 
nobilis and Tirchogaster fasciata were recorded in 
Cauvery River basin.

yy Andaman Islands
Three exploratory surveys were carried in 
Andaman covering thirteen fish landing/ 
marketing centres along the South Andaman and 
Northern Andaman. The survey yielded a total of 
126 species of marine fishes belonging to 13 orders, 
37 families and 68 genera. From the surveys, six 
new records of species viz., Sphyraena iburiensis 
Nemipterus marginatus, N. nematophorus, N. 
peronii, Pomadysys andamanensis and Lutjanus 
indicus were recorded.

Discovery of new species through 
explorations of fish diversity 
yy A new species Osteobrama serrata sp. nov. was 

discovered from Jiri river, Manipur on the basis 
of morphomeristic characters and mitochondrial 
COI gene. The phylogenetic analyses of this species 
with five other species of the Osteobrama (Heckel, 
1843), viz., O. belangeri, O. cotio, O. cunma, O. 
feae, and O. vigorsii, was also worked out, which 
indicated its separation from other five congeners.



yy During the period, two fish species, discovered as 
new to science, Rita bakalu from river Pranhita 
(Godavari basin) and Pangasius silasi, river 
Krishna, have been documented and published.

Species confirmation of Sillago spp. 
through mitochondrial COI sequence 
analysis
yy With the purpose of resolving taxonomic 

ambiguity among fishes belonging to the genus 
Sillago in Indian waters; a total of 415 samples 
collected from ten locations of both the coasts 
of India, were analyzed using both traditional 
and molecular tools. Species-specific molecular 
signatures (partial cytochrome c oxidase I) for 
eight species belonging to the genus Sillago were 
generated and phylogenetic relationship among 
the species was determined. 

Characterization and evaluation of genetic 
resources, intra-specific diversity and 
genetic stocks

Development of microsatellite markers for 
genetic variability
yy Polymorphic microsatellite loci were developed 

for Tor tor (24) and Chitala chitala (26), Systomus 
sarana (26) Perna viridis (12), Sillago sihama 
(14) and Tenualosa ilisha (71). The markers are 
employed to genotype the samples collected from 
different locations, for each species, across their 
native distribution in India.

Genetic variability studies in wild populations 
of Tenualosa ilisha
yy Approximately one thousand accessions, from 

natural populations of freshwater, brackish water 
and marine systems of east and west coast were 
analysed based on morpho-metric traits through 
TRUSS network analysis, molecular markers 
including microsatellites and mitochondrial 
markers. Significant genetic variation was 
observed in among  groups, among  populations  
within  populations and  FST of a highly significant  
value indicates presence of strong structuring in 
the natural populations.

Genomic resources for important fish 
species

Whole mitochondrial genome sequencing
yy Whole mitochondrial genome was sequenced 

for Indian featherback Chitala chitala 
(Osteoglossiformes); the hilsa shad, Tenualosa 
ilisha (Clupeiformes) and Systomus sarana sarana 
(Cypriniformes). The sizes of mitochondrial 
genomes ranged from 16.5-16.7 kb; and structural 
composition comprised of 37 genes including 13 
protein coding, 22 tRNA and 2 ribosomal RNAs 
(12S rRNA and 16S rRNA). 

De novo genome sequencing of 
anadromous Indian Shad, Tenualosa 
ilisha, Indian catfish C. magur and 
Oomycete Aphanomyces invadans
yy For the de novo sequencing of Hilsa genome, 

three 10 Kb and seven 20Kb libraries sequenced 
through the SMRT cells and  a total of 182.8 Gb 
polymerase read and 118.9 Gb read of insert 
data has been generated. For the assembly with 
FALCON, approximately 90x polymerase data 
was used for assembly, which generated 780 mb of 
assembled data with 4656 contigs, with N50 0.968 
mb, with largest contig of 6.729 mb.

yy For de novo sequencing of A. invadans, a total of 
20.6 Gb polymerase read data and 12.45 Gb insert 
data was generated using SMRT cells. The raw 
reads were assembled and a total of 914 contigs 
were produced which included both primary 
(396 contigs) and alternate contigs (518 contigs). 
Genome completeness was determined by BUSCO 
analysis with highly conserved core eukaryotic 
genes which showed 423 no. of genes conserved 
among eukaryotes with 98.6% completeness. 
A total of 18,622 protein-coding genes were 
predicted from genome assembly using various ab 
initio gene prediction programs.

yy The draft assembly of the C. magur (batrachus) 
genome was improved on MaSuRCA assembler, 
followed by, scaffolding and gap closing. The result 
revealed considerable increase in maximum contig 
length and N50 value. The number of scaffolds of 
>10 kb size was 8,369, which represented ~89% of 



the genome. The de novo transcriptome assembly 
resulted in 54,061 and 1,09,204 transcripts in 
ovary and testis, respectively, with maximum 
transcript of 15,442 bp and 15,456 bp. From ovary 
and testis transcripts, a total of 20722, 32902 and 
39147 ORFs, respectively, were predicted and 
19291, 30178 and 35777 CDS got annotated from 
ovary, testis and unigenes, respectively.

Mapping and marker panel in Indian Catfish, 
Clarias magur 
yy For establishment of mapping and marker panel 

for first generation linkage map, a total number 
of 12 full-sib families were produced and are 
being reared family-wise in FRP /cemented tanks. 
Over 100 SSR loci could generate 24 polymorphic 
positions when tested on parents of three families. 
ddRAD sequencing is being done to identify SNPs 
in the same.

Ex-situ and In-situ Conservation

Production of sterile gonads for surrogate 
broodstock development
yy For the production of sterile common carp, 

Cyprinus carpio gonads, in month’s time, using 
heat-chemical method, the cytotoxic drug 
Busulfan (40 mg/kg) was injected intraperitoneally 
at 2 weeks intervals (total 5 dosage) and 
constantly reared the fishes at 38°C between day 
1 to 10 weeks. The effectiveness of the treatment 
was assessed by gonadal index, histology and 
vasa gene expression. At the end of 10th week, 
severe gonadal degeneration was observed in 
fishes with 100% male and female found to be 
devoid of endogenous germ cells (sterile). The 
results obtained in this study, besides recipient 
preparation in considerably short time, can be a 
tool for control of invasive fish species, which are 
difficult to manage.

Cryopreservation of milt and fertility trials in 
hilsa, Tenualosa ilisha
yy In 2016-17,  experiments were carried out twice in 

Farakka and Godakhali, West  Bengal. Extender 
TL7 and TL7G were used for cryoprexrvation. A 
total of 200 straws with cryopreseved milt were 
handed over to ICAR-CIFRI Barrackpose for 
their use, as well as, other partners in breeding 
experiments. 

Documentation of fish genetic resources of 
India
yy Fish genetic resources database was updated with 

addition of fish species, screening of synonyms 
and a total of 3035 fish species are documented 
in the database. The databease is restructured to 
establish it on the GIS platform.

yy The online centralized web portal (http://mail.
nbfgr.res.in/FishCABin/) has been developed for 
Fisheries Domain under Centre for Agricultural 
Bioinformatics (CABin) Scheme, ICAR-IASRI, 
NewDelhi, which provides browsing option 
for all five genomic resource databases, i.e. 
FBIS, FMiR, FishMicroSat, Fish Karyome and 
HRGFish. Presently, the FBIS database contains 
27,530 records, whereas FishMicroSat, FMiR, Fish 
Karyome and HRGFish contains 13407, 2061, 902 
and 818 records, respectively. The portal integrates 
tools for searching, retrieving, visualizing and 
sharing genomic data of fishes on a single platform. 
Transcriptome sequence from liver and muscle 
tissues of C. magur, exposed at 34°C along with 
control (26°C) water temperature, were generated 
on Illumina HiSeq platform.

Evaluation of fish genetic resources: 
exotics and health management

Risk and benefit assessment of pacu, Piractus 
brachypomus
yy For knowing the status of culture extensive 

surveys of pacu farms were carried out in Andhra 
Pradesh, West Bengal and Kerala. In Andhra 
Pradesh, during 2015, the total culture area of the 
pacu farms surveyed was approximately 2591 ha 
and total production was reported to be 20145 
tonnes. For seed production, a total of 29 pacu 
hatcheries were surveyed in West Bengal. The 
total spawn, fry and fingerlings production in 
the surveyed hatcheries was approximately 553 
million, 196 million and 8.4 million, respectively. 
For availability of pacu in natural water bodies, 
13 landing centers in Andhra Pradesh, 9 in West 
Bengal and 21 in Kerala were surveyed and wild 
caught pacu was not observed in any of these 
landing centers. Furthermore, compatibility study 
of pacu with Indian major carps indicated that its 
inclusion did not affect the growth or survival of 
IMCs. 



National Surveillance Programme for 
Aquatic Animal Diseases 
yy Infectious myonecrosis, an OIE-listed shrimp 

diseases, was reported for the first time from the 
country during September 2016 from a shrimp 
farm from East Midnapur District, West Bengal 
by C. Abdul Hakeem College, Vellore. The 
report from West Bengal was cross-validated 
by two other laboratories and subsequently, an 
alert was sent to State Fisheries Departments, 
as well as, collaborating centres involved in 
shrimp disease surveillance. Perkinsus olseni, an 
OIE-listed molluscan pathogen, was reported 
in a new host i.e. farmed Perna viridis from 
Padanna backwaters of Kasaragod district of 
Kerala. Similarly, epitheliocystis infection, an 
emerging disease, was diagnosed in a new fish 
host Pangasianodon hypophthalmus from a fish 
farm in Barabanki, Uttar Pradesh. Infection 
with Enterocytozoon hepatopenaei was detected 
in shrimp farms from Bhiwani and Rohtak in 
Haryana where vannamei is being cultured using 
ground saline water. Under the programme, a total 
of 106 awareness programmes were organized 
by collaborating centres and more than 10317 
stakeholders participated in these meetings. In 
order to strengthen the diagnostic capability 
of state fisheries officers, a total of 23 trainings 
were organised in which 536 stakeholders were 
imparted training on fish disease diagnosis.

Effect of immunization on protection against 
infection with Aphanomyces invadans in rohu
yy The soluble antigen was prepared by disrupting 

the inactivated germinated zoospores of A. 
invadans. It was administered in conjunction 
with and without adjuvant Montanide™,  in rohu 
fingerlings by intraperitoneal route. A relative 
percent survival of 66% was observed in the 
rohu immunized with inactivated germinated 
zoospores mixed with adjuvant, in comparison 
to control following challenge with A. invadans 
zoospores. The histopathological examination 
of the surviving fish in the immunized group 
indicated that the lesion area was restricted to the 
site of infection with well developed granulomas.

Production and distribution of quality fish 
seed
yy To augment fish production, the Bureau has taken 

initiative to produce seed of three fish species which 
are important from culture and conservation 
aspects namely, kalbasu (Labeo calbasu), bata 
(Labeo bata) and kali rohu (Labeo dyocheilus) of 
the Ganga Basin for their conservation. 

yy A total of 10,000 fingerling of L. calbasu were 
supplied to farmers for rearing in polyculture 
pond.

Publications
yy The institute published 51 research papers in 

peer reviewed journals and a book in addition to 
various popular articles.

Trainings and Human Resource 
Development
yy Short term hands-on training course on 

‘Bioinformatics in Next Generation Sequencing 
Data Analysis’ was organised during 2-11 August, 
2016 in which a total of 20 candidates participated. 

yy Hands-on training course on ‘Reproductive 
Biotechnology’: 
The Institute organized an ICAR sponsored short 
term hands-on training programme on ‘Recent 
advances in fish reproductive biotechnology for 
propagation of endangered species’ during 18-27 
July, 2016 in which a total of 15 participants were 
trained.

yy Training of Tribal Farmers on ‘Fish Farming 
and Conservation’
Aquaculture Research & Training Unit (ARTU), 
Chinhat, ICAR-NBFGR organized 11 short-
term training programmes on different aspects 
of freshwater aquaculture and conservation of 
fishes for the tribal and other fish farmers of Uttar 
Pradesh, and Madhya Pradesh in which 342 tribal 
and other fish farmers were trained.  The Institute 
provided assistance for interested and trained 
tribal fish farmers in starting/strengthening fish 
farming enterprises. TSP team visited tribal villages 
in the different district of U.P. and Chhattisgarh 
for providing technical advice on suitability of 



strengthening their fishing based enterprises as 
sources of enhancing their livelihood opportunity.

yy Mera Gaon Mera Gaurav Programme - A 
number of activities were undertaken under 
the Government of India programme Mera 
Gaon Mera Gaurav. Bahuta village of Barabanki 
District, U. P. was surveyed and farmers were 
advised to grow different types of crops in case 
of drought driven pond bottom. A scientist-

farmer interaction programme at Bahuta village 
Barabanki distt. U.P. was conducted in which fish 
farmers of Bahuta, Lahi, Sahawal, Raili, Pokhara 
and Haidargarh villages participated. During the 
period of under report farmers had grown sponge 
guard, sunflower, moong bean, urad bean and 
different type of fodder in pond bottom, besides, 
fish fingerlings and table size fish production in 
their respective ponds.
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Brief History
The vast geographical area comprising varied 

topographical features of our country possesses 
diverse natural resources, which offer immense 
opportunities for livelihood support, besides 
maintaining its ecological integrity and valuable 
gene pool. Likewise copious aquatic resources are 
available in different regions, which are abode for 
myriads of germplasm resources. Genetic resources 
have gained tremendous attention globally both from 
the policy makers and researchers over the last two 
decades.  India is fortunate to possess immense fish 
genetic resources in different aquatic ecosystems viz., 
freshwater, brackish water and marine. However, our 
rich fish fauna is facing serious threats due to several 

anthropogenic and natural environmental changes. 
In view of this, the conservation of fish germplasm 
resources has assumed tremendous significance in 
the management perspective of our fishery resources. 
It is realized that sound scientific basis is necessary 
to document, understand and preserve the genetic 
resources which can be utilized for nutritional and 
environmental security of the mankind. 

In the above perspective, Government of India 
established the National Bureau of Fish Genetic 
Resources, under the aegis of Indian Council of 
Agricultural Research at the end of Sixth Five Year 
Plan to provide scientific input for conservation 
and sustainable management of fish germplasm 

INTRODUCTION
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Vision

Mission
Mandate

Assessment and conservation 
of fish genetic resources for 

intellectual property protection, 
sustainable utilization and 

posterity.

Collection, cataloguing and 
documentation of fish genetic 
resources using operational 
strategies of partnership and 

cutting-edge technologies

Exploration, characterization and 
cataloguing of fish genetic resources.

Maintenance and preservation of fish 
genetic resources for conservation 
and utilization of prioritized species.

Evaluation of indigenous and exotic 
germplasm including risk 

assessment and fish health.

resources of the country.  Making a small beginning 
at Allahabad during 1983, NBFGR has grown 
into a leading institution to undertake research 
on diverse issues related to conservation of fish 
diversity. The Bureau, occupied its magnificently built 
administrative and laboratory facilities in Lucknow in 
the year 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 multi-faceted need of research 
and other amenities. The Bureau, over the years, 
has created excellent infrastructure, state of the 
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 notified pathogens, aquatic 
microbes and other areas of germplasm conservation 
with special focus on threatened, prioritized and 
exotic fish species.  

The glorious journey of NBFGR has seen its growth 
not only in terms of creation of infrastructure, but also 
in expansion of research programmes by including 
important areas viz., whole genome sequencing, 
population genetics, functional genomics, molecular 
disease diagnostics, national surveillance programme 
for aquatic diseases, exploration of newer geographical 
areas and unexplored aquatic resources for assessment 
of fish diversity, etc. to name a few.
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staff Position
The overall staff position as on 31st March, 2017 is given below:

S.N. Category of posts Post created Staff in position Post vacant (out of 
created posts)

1. Research Management (Director) 01 01 00
2. Scientific 41 35 06
3. Technical 38 37 01
4. Administrative 21 20 01
5. Supporting 20 18 02

Total 121 111 10

Financial Statement
Allocation of funds and expenditure incurred during the year 2016-2017 are as follows:

(Rs. in lakhs)

Budget Allocation Expenditure
Plan 914.00 913.61
Non Plan* 1299.00 1286.58
Total 2213.00 2200.19

* Including loans and advances
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RESEARCH 
ACHIEVEMENTS
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Exploration of fish genetic resoruces in wild is 
an important activitiy to document the status and 
availability of species diversity, especially in under 
explored and biodiversity rich areas. The results 
are documentation of primary data, which accrues 
benefits on a time scale in monitoring the abundance 
or decline of a species or population of a species in 
an area. The new species, which are discovered during 
such explorations and are new to science, add to the 
knowledge, systematic and also food basket. Such 

knowledge is critical input to make informed precise 
management strategies. ICAR-NBFGR, Lucknow 
individually or through networks has pursued this 
work actively. Recent times (last 2 years) have seen 
discovery of 8 new species and published as new 
to science from ICAR-NBFGR.  Such macro level 
explorations not only help in updating species status, 
spread of exotic species but also make a way to further 
research on species characterization, evaluation and 
even domestication of the potential species.

4.1  Program: Exploration, species characterization  
       and cataloguing of fish genetic resources
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Project:  Exploration and cataloguing of 
the fish diversity from marine 
island ecosystems and Cauvery 
river basin

Period:  April, 2016 – March, 2019

Personnel:  V.S. Basheer (PI), T. Raja 
Swaminathan, Charan Ravi, 
Labrachai Mog Chowdhury, 
K.K. Bineesh and C.P. Rajool 
Shanis 

Funding Support:  Institutional, ICAR-NBFGR

Four exploratory surveys were carried out in lower 
and middle stretch of river Cauvery basin covering 
thirteen sampling locations (Fig. 1) in Tamil Nadu 
and Kerala, using cast nets, drag nets, scoop nets and 
market survey. The survey yielded a total of 72 species 
of freshwater fish belonging to 8 orders, 22 families 
and 48 genera (Fig. 3). Large number of Ompok 
bimaculatus, Sperata sp. and Mastacemblus armatus 
were encountered at Pannavadi, Hogenakkal and 
Bhavanisagar sampling stations. Twelve specimens 
of Hemibagrus punctatus, a critically endangered 
species, were collected from Hogenakkal station. A 
few specimens of Hypselobarbus micropogon, another 
critically endangered species were collected from 
Hogenakkal and Bhavani sagar sampling stations. 
Seven exotic species viz., Oreochromis mossambicus, 
O. niloticus, Clarias gariepinus, Piaractus brachypomus 
Pterygoplichthys sp, Gambusia affinis and Pangasius 
sp, along with seven introduced/ stocked species 
viz., Catla catla, Labeo rohita, Cyrpinus carpio, 
Ctenopharyngodon idella, Hypophthalmichthys 
nobilis and Trichogaster  fasciata were recorded, in 
Cauvery river basin. A large breeding population of 
exotic species viz., Gambusia affinis and Orechromis 
mossambicus were noticed in downstream of Mettur 
dam.

Exploratory surveys were carried in Andaman 
covering 13 fish landing/ marketing centres along the 
South Andaman and Northern Andaman (Fig. 2). The 
survey yielded a total of 126 species of marine fishes 
belonging to 13 orders, 37 families and 68 genera. 
Six new records of species viz., Sphyraena iburiensis, 
Nemipterus marginatus, N. nematophorus, N. peronii, 
Pomadysys andamanensis and Lutjanus indicus were 
recorded from three surveys (Fig. 4). COI sequence 
were generated for Cynoglossus cf. arel collected 

Fig. 1  GIS map showing sampling locations (red points) of 
river Cauvery basin

along the Indian coast and confirmed that Andaman 
specimen is likely a new species.

Project:  Exploration for fish diversity 
assessment and traditional 
ecological knowledge in lower 
Mahanadi basin

Period:  April, 2016 – March, 2019

Personnel:  Lalit K. Tyagi (PI), Sangeeta 
Mandal, Rejani Chandran, T.S. 
Mayekar, A.S. Bisht and Sanjay 
K. Singh

Funding Support:  Institutional; ICAR-NBFGR

Fig.2 Google map showing sampling locations in 
Andaman seas
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Hemibagrus punctatus

Puntius cauveriensis

Hypselobarbus micropogon

Bangana dero

Fig. 3   Important fish species recorded during explorations in Cauvery river basin

New record: Pomadysys andamanensis

New record: Sphyraena iburiensis

Tissue processing  of specimens collected from Andaman 
waters

Tonguesole Cynoglossus arel complex

Fig. 4   Important fish species recorded during explorations in Andaman Sea
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Exploration and assessment of fish diversity 
is a prerequisite for sustainable management and 
protection of biodiversity. An institutional project 
has previously explored the upper basin of river 
Mahanadi and its 8 tributaries and sub-tributaries 
namely, Sheonath, Hasdeo, Mand, Jonk, Sondur, 
Maniyari, Arpa, and Lilagar in Chattisgarh. The 
present work aims at exploring and assessing the fish 
diversity and traditional ecological knowledge in the 
lower Mahanadi basin and its associated important 
tributaries that join it in the lower basin namely, Tel, 
Ib, and Ong. 

Three primary exploratory surveys were 
undertaken during the first year of this project. 
A total of 42 sites of river Mahanadi and its three 
main tributaries (Ib, Tel and Ong) were identified 
and explored in the lower basin for fish and tissue 
collections during this survey (Fig. 5). Out of which 
fish samples could be collected from 31 sites. A total 
of 304 fish samples were brought to the laboratory for 
taxonomic identification. Taxonomic identification 
of fish specimen recorded during explorations was 

Fig. 5 Exploration of fish diversity in lower Mahanadi river basin in Odisha

undertaken using conventional and molecular tools. 
A total of 66 finfish species of 49 genera under 23 
families and one shellfish species Macrobrachium 
rosenbergii  have been recorded so far from the lower 
basin of Mahanadi river. Cyprinidae is the dominant 
family, followed by, Bagridae. Conservation status of 
all the explored species was recorded and it was found 
that 12% of the recorded species were in 'vulnerable' 
category while 2% were in 'endangered' category.

Data (length, weight, truss image) on a total of 
3809 fish samples were recorded in three explorations 
(Fig. 6). Habitat parameters were recorded from all 
the surveyed sites. Documentation of perception and 
experience of fishing communities on status of fish 
diversity, its decline, issues, conflicts and possible 
measures for conservation, and traditional ecological 
knowledge and indigenous gears/crafts was also 
carried out by interviewing fisherfolks on exploration 
sites (Fig. 7). A total of 325 fisherfolks belonging to 
36 villages alongside Mahanadi and its tributaries 
Ib, Tel and Ong were interviewed with the help of a 
questionnaire.



10 11

ICAR-NBFGR, Lucknow | Annual Report : 2016-17

Fig. 6   Collection of tissue samples and biological parameters from lower Mahanadi river basin

Fig. 7.  Aview of the traditional fishing traps used in lower Mahanadi basin: (a) Shufla Bhadri (includes a ‘Londra’ inside), (b) Dandaur 
(for catching fishes during monsoon season), (c) Dhouri (for catching small prawns) and (d) Benda (for catching large prawns)

(a)

(c)

(b)

(d)

Project:  Participatory programme on 
exploration and characterization 
of fish germplasm resources 
and indigenous knowledge in 
North-eastern region of India

Period:  October, 2012 – March, 2017

Personnel:  Lalit K. Tyagi (Coordinator), 
Vindhya Mohindra and Rajeev 
Kr. Singh (Co-coordinators)

Funding Support:  Institutional; ICAR-NBFGR  
(NE Component)

 

ICAR-NBFGR under North East (NE) component, 
is implementing a participatory programme on 
'Exploration and characterization of fish germplasm 
resources and indigenous knowledge in North 
Eastern Region of India' involving collaborators from 
various institutions of the NE region. The priority 
component of the programme is exploration of FGR, 
which consists of exploration for species richness, 
distribution, and habitat and also the traditional 
ecological knowledge of the fisherfolks dependent 
upon such resources. During the period under report, 
the following sub-projects were provided technical 
and financial support by the Institute and carried out 
by the collaborating partners under the programme:
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Exploration programmes were carried out by 
the research partners in the selected rivers/water 
bodies of the NE region. Explorations included 
documentation and recording of fish diversity and 
indigenous knowledge. The NBFGR team helped the 
research partners in prioritization and finalization 
of the technical programme, and conducted detailed 
periodic review of all the sub-projects and suggested 
modifications (if any) in not only the technical 
programme but also in methodology, for generating 
greater output.

A total of 52 fish species of 36 genera under 18 
families were recorded from Krisnai river of Garo 
Hills district in Meghalaya, India covering an area 
of about 180 km of the entire stretch from its origin 
to confluence point of river Brahmaputra. Seven 
sampling sites with altitude ranging from 49 to 1032 
meters were explored for collecting fish samples 
and assessment of habitat parameters. A significant 
finding of the present investigation is the species 
Lepidocephalichthys micropogon, which was described 

S.N. State Collaborator and Organizaion Title of Sub-Project

1. Assam Mr. Sarbojit Thaosen
Department of Zoology
Haflong Govt.  College, 
(Affiliated to Assam University, Silchar), 
Haflong, Assam

Exploration and Evaluation of Fish Faunal 
diversity, Distributional Pattern and Habitat 
Ecology of Rubi, Abhung, Dihamlai and Dilama 
River of Dima Hasao, Assam

2. Sikkim Dr. K.V. Radhakrishnan
Assistant Professor
College of Fisheries, CAU
 Agartala, Tripura

Development of Indices of Habitat Suitability 
(HSI) and Biotic Integrity (IBI) for fish and habitat 
conservation in Teesta River

3. Manipur Mr. Y. Bedajit Singh
Subject Matter Specialist (Fy.), 
KVK, Thoubal,  Manipur

Exploration and characterization of fish 
germplasm resources and indigenous knowledge 
of the Chindwin drainage in Manipur

4. Meghalaya Dr. D. Sarma
Associate Professor    
Department of Zoology,  
Gauhati University, Guwahati, Assam

Exploration and Evaluation of Fish Faunal 
diversity, Distributional pattern and Habitat 
Ecology of Krishnai River of Garohills, Meghalaya

5. A r u n a c h a l 
Pradesh

Mr. Ratul Chandra Bharali
Assistant Professor     
Department of Zoology 
Udalguri College, Udalguri, Assam 

Ichthyofaunal diversity, distributional pattern and 
their habitat ecology of  Kameng river, Arunachal 
Pradesh

6. Mizoram Dr. A.S. Barman
Assistant Professor
College of Fisheries, CAU, 
Agartala, Tripura

Exploration and Inventorization of the Fish 
Germplasm of Kolodyne Drainage System 
of Mizoram and its Associated Indigenous 
Knowledge

by Blyth, 1860 from Sittang River, Myanmar and has 
been collected from this river which may be a new 
report from India, i.e from Brahmaputra drainage 
system. Again, species like Rasbora ornata          which has 
been categorized as vulnerable was also recorded from 
the river. The threatened species Pillaia indica has also 
been recorded from this river.

Explorations from 9 sites of four small rivers of 
Assam namely, Rubi, Abhung, Dihamlai and Dilama 
yielded a total of 52 fish species of 34 genera under 13 
families (Fig. 8). Drainage and river-wise distribution 
and abundance data of all the documented fishes 
has been compiled. Explorations in 15 sites of the 
Kameng River yielded 41 species of 25 genera under 
10 families. Out of these observed ichthyofaunal 
diversity of this river, presence of Channa barca in 
Bichom and Pichai tributaries of Kameng river was 
significant. Various kinds of traditional fish practices 
and gears were documented in Kameng river basin 
and the study showed seasonal variation in the usages 
of fishing gears in the river system.
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Explorations from the Chindwin drainage in 
Manipur were conducted in 15 sites of 8 rivers of the 
basin which yielded 82 species of 52 genera under 22 
families of 8 orders. Total 10 sites of river Koladyne 
or Chhimtuipui and its major tributaries i.e. Mat and 
Tuichang that flow in the Mizoram state of India, 
were explored. A total of 41 fish species of 28 genera 
belonging to 12 families were recorded from the 
selected rivers (Fig. 9). Various kinds of traditional fish 
practices and gears were documented in these rivers.

Additional exploratory surveys covering 72 
locations were conducted in Teesta river in Sikkim. 
All the 116 fish species previously recorded in various 
sampling surveys conducted as part of this collaborative 
project in the earlier years, were also represented 
in the present year. The species collected belonged 
to 65 genera under 25 families of 10 orders. While 
assessing the endemic nature of the fishes collected, 
it was found that 54 species were characterized by 

their wide distribution while there were 48 fish 
species endemic to different stream-river systems of 
North eastern India. Two species, viz. Oncorhynchus 
mykiss and Salmo trutta fario were exotic fishes. The 
abundance of different fish species in terms of number 
of specimens collected per hour also showed highest 
values for Schizothoraichthys richardsonii (3.48) and 
Garra gotyla (1.94). The species which were confined 
to single locations registered very low abundance 
values, varying between 0.02 to 0.19 numbers /hr.

Seven endangered/rare fish species were 
selected for preparing HSI models. This included: 
Schizothoraichtys progastus, Chagunius chagunio, 
Garra lamta, Schistura multifasciatus, S. scaturigina, 
Pseudocheneis sulcatus, Semiplotus semiplotus and 
Glyptothorax striatus. Out of the 24 physical habitat/
water quality parameters, those showing significant 
positive correlations with the abundance of respective 
species were found out.

Fig. 8  Few of the fishes of Rubi, Abhung, Dihamlai and Dilama rivers of Assam
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Pseudecheneis sulcata Channa ornatapinis

Glyptothorax striatus Batasio convexirostrum

Fig. 9  Few of the fishes recorded from Koladyne basin, Mizoram

Project:  Characterization and DNA 
barcoding of endemic fishes of 
North East India

Period:  November, 2012 - May, 2016

Personnel:     Mahender Singh (PI, ICAR-
NBFGR), N.S. Nagpure and 
W. Vishwanath (PI, Manipur 
University, Imphal)

Funding Support:  DBT, Govt. of India

Northeast India has rich fish diversity which 
is attributed to the unique tectonic setting and 
geological changes in the past and river basin 
evolutions. Although after the pioneering work of 
Hamilton (1822) many workers have published about 
100 research papers and have described as many as 
150 species of fishes from the region, several endemic 
fishes are yet to be discovered and documented. 
It is necessary to inventorize and characterize the 
available taxa of the region for their conservation and 
sustainable utilization and to study the phylogenetic 
relationships of the fishes so as to have an idea of 
the evolutionary history of fishes of the region. This 
project was envisaged for morphological identification 
of fishes and barcode generation for the same fish 
specimen of this region. Generating synchronized data 
namely, DNA barcode, morphological data, digital 
photographs, and information of exact co-ordinates 
and geographical distribution of fish species, will 
reduce the ambiguity in fish taxonomy. 

Eighty five sequences of mitochondrial 
cytochrome c oxidase I (COI) gene of 26 fish species 
were submitted to NCBI GenBank (Accession 
nos. KX245046 - KX245130). The species include: 
Amblypharyngodon mola, Badis ferrarisi, Barilius 
dogarsinghi, Batasio affinis, Botia histrionic, Gagata 
cenia, Gagata dolichonema, Glossogobius giuris, 
Glyptothorax granules, G.trilineatus, Heteropneustes 
fossilis, Hypsibarbus myitkyinae, Mastacembelus 
armatus, Mystus carcio, Nandus nandus, osteobrama 
belangiri, O. cotio, Puntius meingangbi,  P. ornatus, 
Rasbora daniconius, R. ornatus, R. rasbora, 
Salmophasia sladoni, Schistura reticulate, Synchrosus 
budimorei and Xenentodon cancila. Similarly, 114 
sequences of mitochondrial 16S rRNA gene of 33 
species were submitted to NCBI GenBank Accession 
nos. (KX373704 - KX373817). The studied species are: 
Acantopsis spectabilis, Amblypharyngodon mola, Badis 
ferrarisi, Barilius dogarsinghi, B. profundus, Batasio 
affinis, Botia histrionic, Cabdio morar, Chanda nama, 
Clarias serratobrachium sp. nov., Glossogobius giuris, 
Glyptothorax trilineatus, G.ventrolineatus, Hemibagrus 
microphthalmus, Heteropneustis fossilis, Hypsibarbus 
myitkyinae, Mastacembelus armatus, Mystus carcio, 
Nandus nandus, Notopterus notopterus, Osteobrama 
cotio, Psilorhynchusn gathanu, Puntius meingangbi, 
P. ornatus, Raiamas guttatus, Rasbora ornatus, R. 
rasbora, Salmophasia sladoni, Schistura nebeshwari, S. 
reticulate, Synchrosus budimorei, Trichogaster faciata 
and Xenentodo ncancila. In total, 408 DNA sequences 
of 16S rRNA gene were generated and submitted 
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to GenBank for 92 species (Acc. Nos. KT835291- 
KT835305, KT878041- KT878308, KU934194 - 
KU934204, KX373704 - KX373817).  A total of 337 
COI gene based DNA barcodes of 82 fish species 
were prepared and submitted to GenBank (Acc. 
Nos. KJ909336-KJ909474, KT835306 - KT835334, 
KT896674 - KT896742, KU867233 - KU867247, 
KX245046 - KX245130).

Fig. 10  Osteobrama serrata sp. nov. MUMF 14501, 62.79 mm 
SL; lateral view, Jiri River, Imphal East District, Manipur India

Fig. 11.  Maximum likelihood based phylogenetic tree derived using COI sequences, among the species of genus Osteobrama
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A new species Osteobrama serrata sp. nov.(Fig. 
10) was discovered on the basis of morphomeristic 
characters and COI gene based phylogenetic analysis 
taking five other species of genus Osteobrama (Heckel, 
1843), viz., O. belangeri, O. cotio, O. cunma, O. feae, O. 
serrata sp. nov. and O. vigorsii. The genetic distance 
among the Osteobrama species ranged from 7.10% 
(between O. cotio and O. serrata sp. nov.) to 22.86% 
(between O. belangeri and O. feae) for COI sequences 
and 3.04% (between O. serratasp. nov. and O.cunma) 
to 9.89% (between O. serrata sp. nov. and O. belangeri) 
for 16S sequences. The species O. belangeri showed 
very high inter-species K2P distance with all other 
Osteobrama species for COI and 16S datasets. Best fit 
models for COI dataset was HKY+G+I and maximum 
likelihood based phylogenetic trees were constructed 
(Fig. 11). 

Project:  Characterization and DNA 
barcoding of fishes from 
Mizoram

Personnel:  Mahender Singh (PI)

Period:      December, 2014 - December, 
2017  

Funding Support:  DBT, Govt. of India

Mizoram has rich fish diversity of about 70 fish 
species, so it is necessary to inventorize and characterize 
the fish taxa of the region for their conservation and 
sustainable utilization. This project envisaged to 
barcode the fish species of this region, generating 
synchronized DNA barcode, morphological data, 
digital photographs, and information of exact co-
ordinates and geographical distribution of fish 
species. The three river drainage systems of Mizoram, 
viz., Barak, Karnaphuli and Kaladan, (Fig. 12) were 
explored for collection of fish species. During the 
exploration, samples were collected from 26 sites of 9 
major river tributaries (Kaladan, Ngengpui, Mat, Tiau, 
Tuisi, Tuichang, KhawchhakTuipui, Sala and Sekhum). 
Fishes were collected using cast net, drag net and other 
local catching methods. Live photograph of collected 
fishes were taken and the fishes were identified using 
relevant literatures (Menon 1987, Jayaram 1990, Talwar 
& Jinghran, 1991, Kottelat 1994, etc.) and physical 
comparisons with type and non-type specimens from 
ZSI, Kolkata and other museums. Altogether, 110 
different species, comprising of 447 specimens (based 

on morphology only) under 13 families and 5 orders 
were collected. The order cypriniformes (52.72 %) 
dominated the composition, followed by, Siluriformes 
(30.91 %), Perciformes (10.91 %), Beloniformes 
(2.72 %) and Synbranchiformes (2.72 %). The study 
resulted in the description of new species, Laubuka 
parafasciata, from Mizoram (Zootaxa, 4244(2): 
269-276).

DNA isolation was done for 105 samples of 34 
species collected from 16 tributaries of Mizoram. 
PCR amplification, DNA sequencing and editing 
has been completed for cytochrome c oxidase I 
(COI) gene in 148 samples of 56 species. Similarly, 
DNA sequencing and editing for cytchrome b gene 
has been completed in 146 samples of 38 species. 
The studies species are Amblyceps sp., Awaous sp., 
Balitora sp., Barilius barila, B. profundus, Batasio 
convexirostrum, Crossocheilus burmanicus, Danio 
dangila, Glyptothorax chimtuipuiensis, G. jayarami, 
Garra cf. nigricollis, G. cf. scrobiculus, G. dampaensis, 
G. khawbungi, G. rakhinica, Garra sp., Hara 
koladynensis, Macrognathus sp., Mystus cf. bleekeri, 
Neolissochilus sp., Olyrasa ginata, Osteobrama cf. 
cunma, Parambassis sp., Pethia expletiforis, P. rutila, 
Pseudecheneis koladynae, Psylorynchus khopai, 
Pterocryptis sp., Schistura koladynensis, S. nebeshwari, 
S. scyphovecteta, Semiplotus modestus, Sperata sp. and 
Xenentodon cancila. 

Phylogenetic analysis was done for species of 
eight genera, viz., Barilius (B. bendelisis, B. profundus, 
Barilius sp.); Crossocheilus (C. burmanicus, C. 
latius); Glyptothorax (G. botius, G. chimtuipuiensis, 
G.  dikrongensis, G. jayarami, G.  maceriatus, G. 
manipurensis, G.  telchitta, G. verrucosus), Garra 
(G. annandalei, G. dampaensis, G. khawbungi, G. 
lissorhyncus, Garra spp.), Pethia (P. conchonius, 
Pethia sp.); Pseudolaguvia (P. specula, P. virgulata), 
Psilorhynchus (P. gracilis, P. sucatio, P. khopai) and 
Schistura (S. aizawlensis, S. faciata, S. koladynensis, 
S. paucireticulata, S. scyphovecteta, Schistura sp.). 
The extent of sequence difference among the species 
was calculated by averaging pair-wise comparisons 
of sequence difference across all individuals. Pair-
wise evolutionary distance among haplotypes was 
determined by K2P method using MEGA6 software. 
The phylogenetic analyses were performed using 
Neighbor-Joining, Maximum Parsimony and 
Maximum Likelihood methods.
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downloaded and sequenced for analysis and checked 
for false positive sequences. Species formula of 
species belonging to both the groups were identified 
using character based identification tool i.e., BLOG 
2.0 software. For scombrids, a total of 39 variable 
sites were identified, similarly 67 were identified for 
groupers. The specific region flanking each variable 
sites were checked for probe designing to obtain 
maximum unique characters to the particular fish 
species. Other important criteria for probe designing 
were also considered i.e., annealing temperature, GC 
contents, secondary structure, etc. For initiating chip 
development, 12 species in scombrids were selected i.e. 
3 species of seer fishes (Scomberomorus commerson, 
S. guttatus, Acanthocybium solandri), 3 species of 
mackerels (Rastrelliger kanagurta, R. brachysoma, 
R. faughni) and 6 species of tunas (Auxis rochei, A. 
thazard, Euthynnus affinis, Gymnosarda unicolor, 
Katsuwonus pelamis, Sarda orientalis). Total 22 species 
specific probes were labelled with a 5’-amino-C6-
modification and were synthesized. Laboratory work 
for standardizing customized chip for 12 scombrids 
by manual spotting of probes using hand held spotter, 
followed by, hybridization, staining and visualization 
was carried out. Standardization has been achieved 
for five species namely, Auxis rochei, Acanthocybium 
solandri, Euthynus affinis, Rastraliger brachysoma and 
Scomberomorus guttatus and signals were detected 
using Agilent microarray scanner.

Project:  Molecular Taxonomy and 
Phylogeny of Cones (Cone 
snails) and Strombs (Mollusca, 
Gastropoda) of the Indian Coast

Period:  November, 2015 - November, 
2018

Personnel:  Laxmilatha P. (PI), Ranjith 
L. (ICAR-CMFRI, Kochi); 
A.  Kathirvelpandian (ICAR-
NBFGR, Lucknow))

Funding Support:  Department of Biotechnology, 
Govt. of India

Cones and strombs are important molluscan 
resources in terms of biodiversity and biotoxinological 
perspective. This work was initiated to inventorise 
and establish taxonomic status of cone snails and 

Fig. 12  Map of river systems of Mizoram showing different 
drainage and collection sites

Project:  Development of DNA chip for 
identification of commercially 
important fish species of Indian 
waters.

Period:  April, 2015 – March, 2017

Personnel:  A. Kathirvelpandian (PI), 
Labrechai Mog Chowdhury, 
Murali S and Toms C. Joseph 
(ICAR-CIFT, Kochi)

Funding Support:  Institutional, ICAR-NBFGR

 
The work aims at developing DNA chip based 

on the species-specific mitochondrial sequence 
probes for commercially important fishes of Indian 
waters. Over 650 mitochondrial COI sequences 
for 36 groupers species were downloaded and 
sequenced to develop an empirical data set for 
analysis. The sequences were checked for presence 
of false positive sequence by BLOG: 2.0. Similarly, 
over 550 sequences of 16 species of scombrids were 
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strombs (Mollusca) in Indian waters using traditional 
and molecular tools. A total of 85 individuals from 
22 species of the families Conidae and Strombidae 
were collected from five sites along the coast of India 
and confirmed species using taxonomic characters 
(Fig. 13). Specimens were identified based on shell 
morphology; morphometric and meristic data. Tissue 
samples from the region of muscular foot or mantle 
were used for DNA isolation after preservation in 
90% ethanol. Fragments of the mitochondrial genes 
12S rRNA, 16S rRNA, Cytochrome oxidase subunit 
I (COI) and nuclear H3 gene were amplified using 
universal primers 12S1/12SB (Simon, Franke and 
Martin, 1991; Palumbi, 1996), 16Sar/16Sbr (Palumbi, 
1996), LCO1490/HCO2198 (Folmer et. al., 1994), and 
H3A/H3B (Colgan et. al., 1998), respectively. PCR 
amplification and sequencing of 73 individuals from 
22 species of the families Conidae and Strombidae for 
all the four genes have been completed.

Project:  Exploring our wetlands: 
Establishing DNA barcodes 
for finfishes and shellfishes of 
Ramsar sites in Kerala

Period:  January, 2016 - January, 2019

Personnel:  P. R. Divya (PI)

Funding Support:  Kerala State Council for Science 
Technology and Environment, 
Govt. of   Kerala

Wetlands are among the most productive life-
support systems in the world and are of immense socio-
economic and ecological importance to the mankind. 
They are critical for the maintenance of biodiversity 

and perform a great role in the biosphere. Ramsar 
Convention on Wetlands of international importance 
provides the framework for national action and 
international cooperation for the conservation and 
wise use of wetlands and their resources. The Ramsar 
list of wetlands of international importance now 
includes 2,122 sites (known as Ramsar Sites) covering 
20,53,66,160 ha. There are total 26 recognized Ramsar 
sites in India. Ashtamudi estuary, Sasthamkotta lake, 
the largest freshwater lake in Kerala and Vembanad-
Kol wetland, the largest Ramsar site of India, are the 
three Ramsar sites located in Kerala. 

Considering the importance of the wetland as 
a biodiversity site, the present study aims to make 
documentation/genetic cataloguing of fishes in 
three important Ramsar sites in Kerala. There are 
nearly 300 species of finfishes and shellfishes known 
from these wetlands in Kerala.  The target area for 
the first year of the project was Vembanad lake. A 
total of 97 species were collected from 14 sampling 
sites of Vembanad lake comprising 82 genera of 58 
families (Fig. 14–17). Sampling points in Vembanad 
lake included, Arookutty, Poochakkal, Cherthala, 
Thanneermukkam, Muhamma, Kumarakom, 
Kainakary, Punnamada, Vaikom, Murinjapuzha, 
Udayamperoor, Chambakkara, Chandiroor and 
Ezhupunna. Photographs were taken for all the 97 
species. Voucher specimens are tagged and maintained 
in ICAR-NBFGR repository. DNA barcodes (655 bp 
regions mt COI gene) were generated for 81 identified 
species. Secondary information is being collected for 
the voucher specimens from Vembanad lake with a 
view to prepare a complete handbook on the fishery 
resources of Ramsar sites in Kerala.

Fig. 13 Sampling survey and shell collection
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armatus, Poecilia sphenops, P. reticulata, Colisa 
fasciatus and Oreochromis mossambicus. 

Characterization and Identification of Parasites 
The isolated parasites were characterized and 

identified using microscopy, morphometry and image 
analysis. The detected protozoan parasites were: 
Myxobolus arcticus, M. lucknowii sp. nov., M. gomtii 
sp. nov., M. deformis sp. nov., M. yaseenii sp. nov., M. 
chauhanii sp. nov., M. awadhii sp. nov., M. macrolepi 

Fig.14 A view of Vembanad lake

Fig. 16 Fish sampling at Murinjupuzha, Vembanad lake Fig.17 Collection of fishes at Vaikom, Vembanad lake

Fig. 15 Fish landing at Ezhupunna, Vembanad lake

Project:   Exploration of Finfish Parasites 
of River Gomti particularly 
Protozoans and Monogeneans 
through Conventional and 
Molecular Techniques 

Period:  April, 2014 - March, 2017

Personnel:  Rehana Abidi (PI), Satyendra 
Mohan Srivastava, Amar Pal 
and Ranjana Srivastava

Funding Support:  Institutional, ICAR-NBFGR

Fish collection from 4 sites of river Gomti 
During the year 2016-17 total 450 fish samples 

of following 32 species were collected from 4 sites of 
river Gomti namely Sitapur, Lucknow, Haidergarh 
and Sultanpur: Labeo rohita, L. calbasu, L. bata, 
Cirrhinus mrigala, C. reba, Catla catla, Cyprinus 
carpio, Ctenopharyngodon idella, Hypophthalmichthys 
molitrix, Ompak bimaculatus,  O. pabda, Carassius 
auratus, Puntius ticto, P. saphore,  Notopterus 
notopterus, Clarias batrachus, C. garipienus,  
Heteropneustus fossilis, Rita rita, Mystus vitatus, M. 
aor, M. tengra, Wallago attu, Pangasius suchi, Channa 
punctatus, C. straita, C. marulius, Mastacembellus Fig.18 Spores of various species of genus Myxobolus
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(Fig. 18); Myxidium tictoii sp. nov., Myxidium 
sp., Henneguya ritarei sp. nov., H. aslamii sp. nov,  
Thelohannelus  toyamai,  Trypanosoma  baigulensis,  
Pleistophora cyprini sp. nov., P. rohitii sp. nov., 
Hexamita sp., Ichthyophthirius multifiliis, Trichodina 
cirrhinii, Trichodina sp., Ichthyobodo pyriformis, 
Chilodonella sp., Piscineoodinium sp.,  Ambiphyra sp. 
and Epistylis sp. etc (Fig. 19).

Monogenean parasites observed in above fishes 
were: Mizellius siamensis, M. indicus, Dogielus catalius, 
Neodactylogyrus indicus, Mastacembelocledius 

Fig. 20 Some monogenean parasites from fishes of river Gomti

Fig. 21 Some metzoan parasites from fishes of river GomtiFig. 19 Some protozoan parasites from river Gomti

 Fig. 22  Effects of protozoan parasites on fish tissues and 
myxosporan spores in tissues

hetranchorus, Thaparocliedus sp., Dactylogyrus 
formosus, D. intermedius, D. extensus, D. eucalius, D. 
anchoratus, D. ctenopharyngodonis, Paradactylogyrus 
indicus, Paradactylogyrus sp., Bifurcohaptor indicus, 
Ancyrocephalus  sp. and more than three species 
of Gyrodactylus sp. from screened fishes (Fig. 20). 
Besides some Digeneans, Nematodes and Copepods 
were also observed (Fig. 21).

Histopathology of tissues affected by parasites
The affected fish tissues like gills, skin, kidney, 

liver and heart were fixed, washed, wax embedded 
and blocks were made. Further microtomy was done. 
Tissue sections were stained with iron haematoxylin 
and eosin. Imaging was done with microscopic camera. 
Cell necrosis, protozoan parasites and myxosporan 
spores were clearly visible in the tissues (Fig. 22).      
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Gene sequencing and relatedness of parasites
 DNA sequencing was done by using Sanger’s 

dideoxy chain termination method. The sequences’ 
alignment was done through Clustal W and Mega 5. 
The other analogous sequences available in ‘’GenBank’’ 
were searched by ‘BLAST’ to compare and verify the 
parasites sequences. Comparison of sequences was 
done on the basis of multiple hosts and parasites’ sites 
of infection. Sequences of Dactylogyrus inexpectatus, 
D. ctenopharyngodonis I, D. ctenopharyngodonis II, D. 
eucalius, Henneguya sp. I, Thelohanellus toyamai and 
Myxobolus sp. II were submitted to NCBI. Molecular 
phylogenetic trees construction for monogenean 

parasites’ species is done using Maximum Parsimony 
and Maximum Likelihood methods (with bootstrap 
value of 500 -700) where similarity between two 18S 
rRNA gene sequences on scale 1 to 100 is measured. 
Phylogenetic analyses were conducted using software 
MEGA5. To determine the phylogenetic positions 
of protozoan parasites’ species in relation to other 
geographically distant conspecific parasites and 
closely related species; 18S rRNA gene sequences of 
these parasites are compared to sequences of same; 
other closely related parasites and distant (out groups) 
parasites of other fish species.
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The genetic variability in natural populations of 
aquaculture species is documented so as to plan its 
use in domestication, genetic improvement and for 
conservation of the natural gene pool. A population 
of a species is composed or genetic stocks, which are 
locally evolving units and develop attributes of adaptive 
significance to the diversified local environments. 
Such intraspecific variability in the species can be a 
source of useful characters with potential application 
in domestication and genetic improvement of the 
species. The inadequate knowledge on genetic stocks 
of cultivable species of fishes is a major constraint 

4.2  Program: Characterization and evaluation of 
       genetic resources, intraspecific diversity and  
       genetic stocks

in the growth of aquaculture and this is in contrast 
to the scenario in domesticated animals and plants, 
where breeds/ varieties, etc, are well documented. 
Therefore, bridging this knowledge disparity between 
fisheries and other agriculture sectors is necessary for 
implementing common guidelines on issues related to 
biodiversity, genetic erosion in farmed populations, 
IPR protection and technological advancements. 

In the aquatic species, phenotypic variation 
and production performance, especially in wild 
relatives, is not directly evident and may need indirect 
methods like scale reading for growth and image 
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analysis for the phenotypes. However, results from 
such indirect analysis on the performance may be a 
comparative indicator of phenotypes but possibly not 
true reflection of their performance to be achieved 
under farmed conditions. Molecular markers could 
be useful to provide direct assessment of genetic 
divergence and the identified genetic stocks can be 
assessed for performance in culture. ICAR-NBFGR 
has been engaged in the work on population genetics 
to determine genetic stocks in important Indian fish 
species, using standardized molecular markers and 
biological methods. The present work here pertains 
to very important species such as Mahseers, Chitala, 
Silago and Hilsa etc.

Project:   Outreach activity on fish genetic 
stocks (Phase II). (A network 
project   coordinated by NBFGR 
with other ICAR fisheries 
research Institutes

Period:  April, 2014 – March, 2019

Coordinator:  Kuldeep K. Lal

Co-coordinator and Lead Centre PI: Rajeev K. Singh

Co-investigators (HQ): Vindhya Mohindra, TT 
Ajith Kumar, Sangeeta Mandal, 
Santosh Kumar

Co-investigators (PMFGR Centre): V.S. Basheer, 
P.R. Divya, A.K. Pandian and 
Charan Ravi

 The genetic variability in natural populations, 
that is the outcome of thousands of years, is pivotal to 
improved breeding programs. Further, this knowledge 
is relevant for genetic improvement in domestication, 
and also for conservation of the natural gene pool.  In 
this context, there is emerging need for documenting 
genetic resources and variability therein, for the aquatic 
organisms important for food, agriculture and trade. 
Under the Phase II of the project, eight commercial / 
phylogeographical / evolutionary valued fish species 
are being investigated for genetic variability analysis. 
The data generated through molecular markers, 
as well as, morphological descriptors will provide 
baseline valuation of genetic variability existing in 
natural populations.

(b)(a)

(d)(c)
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Collection of samples of target species
A total of 552 tissue (muscle, finclip, gonads) 

samples of the target species, such as Chitala chitala 
(74), Silonia silondia (69), Tor tor (68) Systomus 
sarana sarana (182) and Mugil cephalus (159) were 
collected from various riverine/estuarine locations 
of India, including rivers Narmada, Brahmaputra, 
Ken, Sone, Ganga, Gomti, Gulf of Mannar (Tuticorin, 
Mandapam), Punnayakayal estuary, Manakundy 
estuary, Marakkanam estuary, Pondichery and 
Thengapattanam (Fig. 23). 

1.  Anguilla bengalensis
Development of De novo microsatellite markers 

The genomic DNA of A. bengalensis was 
sequenced using the Pacific Biosciences (PacBio) 
RS II sequencing platform. A small insert library 
of 1.5kb was prepared and sequenced using C4 
chemistry on two single-molecule real-time (SMRT) 
cells. The result of the sequencing process generated 
a total of 24416 sequences. The clustering and 

assembly processes generated a total of 23236 high 
quality redundant sequences having 544 contigs 
and 22692 singletons.  The assembled contigs were 
further analyzed for SSR repeats by MIcroSAtellite 
identification (MISA) tool which produced a total of 
532 different SSR’s repeats (Fig. 24). The primers have 
been designed, synthesized and the amplification is 
under progress. 

2.  Chitala chitala
Analysis of biological descriptors in C. chitala 
population

Length-weight analysis 
Length-weight relationship (LWR) of fish 

is important as it enables us to estimate average 
weight of fish of a length group. LWR was analysed 
for 335 individuals of C. chitala from 9 locations of 
Tons, Narmada, Satluj, Ken, Son, Brahmaputra and 
Mahanadi rivers. The exponential value 'b' ranged 
from 2.6 to 3.2 reflecting isometric and negative, 
as well as, positive allometric growth. Negative 
allometric growth represents that fish grows more 
slender with increase in weight, whereas, positive 
allometric growth indicates that individual is relatively 
stouter as it increases in length.  Both condition factor 
(Relative and Fulton’s) were >1. 

Fig. 23 Collection of tissue samples from various riverine/esuarine locations (a) Fishing activity at river Ken (Patan) (b) Specimens 
of Mugil cephalus collected from Manakudy estuary (c) Tissue/gonad sampling from river Sone (Bansagar) (d) Tissue sampling from 

river Ken (Rangua) (e) Fishing at river Narmada (Dongerwada) (f)  Specimens of Silonia silondia collected from river Sone (Bansagar)

(f)(e)

Fig. 24 Distribution of microsatellites in Anguilla bengalensis
Fig. 25  Landmarks and distances measured for truss network 

indicating the discriminant morphometric characters in C. chitala
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Morphometric analysis 
In C. chitala, a total of 89 samples from 5 locations 

of Son, Brahmaputra, Ganga, Gomti and Ken rivers 
were analysed through landmark based Truss network 
(Fig. 25). The analysis of variance (ANOVA) figured 
out 36 significant variables (of total 44) (p<0.01). The 
principal component analysis (PCA) using varimax 
rotation extracted 7 principal components accounting 
for 92.75% of the total variation. 

Molecular markers and genetic stock structure 
analysis
Validation of microsatellite markers 

A total of 100 primer pairs were designed through 
online Primer3 software (version 4.0.0). The secondary 
structures were checked and oligos were custom 
synthesized. In order to test the polymorphism, the 
primer pairs were tested for amplification on unrelated 
individuals (n=14) of C. chitala. The electrophoretic 
pattern of amplicons exhibited polymorphism at 31 
loci, while 54 were monomorphic. The polymorphic 
information content (PIC) values ranged from 
moderate to high. The polymorphic loci were 
subsequently tested for suitability in population 
genetics analysis. Individual genotype data was 
developed for samples from river Brahmaputra 
(n=22), river Sone (n=25) and river Satluj (n=25). 
The values for observed heterozygosity and alleles 

per locus and PCA plot are given in Figures 26 & 27, 
respectively. The coefficient of genetic differentiation 
FST ranged from 0.13 (Satluj - Brahmaputra) to 0.19 
(Satluj-Son).

Mitochondrial sequence variability
In C. chitala, full length mitochondrial ATPase8/6 

genes were amplified and sequenced for 129 individuals 
from 7 different locations of rivers (Satluj, Sone, Devi, 
Ghaghra, Tons, Brahmaputra and Mahanadi). The 
analysis of 842 bp revealed 14 haplotypes with Ts/
Tv of 1.21. The haplotype diversity ranged from 0.36 
(Mahanadi) to 0.83 (Satluj). The analysis for molecular 
variance (AMOVA) depicted the variation among 
populations 24.22% and within populations 72.83%. 
Relationships of different haplotypes along with their 
frequencies are depicted in Fig. 28.

Fig. 26 Heterozygosity (obs.) and alleles per locus in C. chitala

Fig. 27 PCA plot illustrating three distinct clusters

Fig. 28 Network of haplotypes in C. chitala

3.  Mugil cephalus
Analysis of biological descriptors in M. cephalus 
population

Length-weight analysis 
A total of 308 specimens from 14 different 

locations were analysed for LWR in M. cephalus.  
Regression coefficient ‘b’ ranged from 2.6 to 3.7 
reflecting isometric and negative, as well as, positive 
allometric growth. Correlation coefficient was >0.9 in 
most of the cases indicated linearity of the equation. 
Both the condition factor (Relative and Fulton’s) were 
>1 in most of the cases indicating the well being of the 
species.

Landmark based Truss analysis
In M. cephalus, 244 specimens from 14 different 

estuarine locations were analysed to ascertain 
variability based on morphology. The lines indicating 
discriminant characters are shown in Fig. 29. The 
principal component analysis of the 70 significant 
variables extracted 13 components, which accounted 
for 94.23% of the total variation. 
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Genetic variability based on mitochondrial 
gene 

In Mugil cephalus mitochondrial ATPase 6/8 gene 
(842bp) was characterized for population variability. 
A total of 92 individuals from 6 different locations 
(Vellar, Kollidam, Pondicheri, Marakkanam, Pulicat 
and Hooghly estuary) were analyzed. The multiple 
alignments revealed conserved sites (829) while 
10 were singletons.  A total of 13 haplotypes were 
observed.  The haplotype diversity (h), ranged from 
0.1333 (Hooghly) to 0.5238 (Marakkanam), while 
the nucleotide diversity varied from 0.0001 to 0.001. 
Larger sample size covering entire region are being 
analyzed for quantification of genetic divergence. 

4.  Systomus sarana sarana
Sequencing of complete mitogenome of S. sarana 
sarana

The complete mitochondrial genome of olive barb 
(S. sarana sarana) was sequenced and annotated. 
The high quality genomic DNA was amplified into 
long 7-8 kb overlapping amplicons which were used 

for library preparation using Ultra™ DNA Library 
Prep Kit. These libraries were sequenced through 
next generation sequencing platform Illumina HiSeq 
2500. The whole mitogenome of S. sarana sarana was 
16.5kbp in length and consisted of 13 protein coding 
genes, 22 transfer RNAs (tRNA), 2 ribosomal RNA 
(rRNA) and a non-coding region, D-loop (Fig. 30). 
The position of 13 protein-coding genes and 2 rRNA 
genes was identified by sequence homology analyses to 
other known Cypriniformes mitochondrial sequences 
in GenBank. All tRNA genes were located and folded 
into their proposed clover-leaf structures. Heat map 
depicting codon bias is illustrated in Fig. 31. 

5.  Perna viridis
The samples of P. viridis were collected from 

Cochin and Goa in the West coast; Chennai and 
Vishakhapatnam in the East coast of India and 
also from Andaman.  A total of 37 polymorphic 
microsatellites were identified in P. viridis from the 
published literatures (Cao et. al., 2013; Lin, 2007; 
Ong et. al., 2009).  A total of twelve polymorphic 
primers were standardized and selected for further 
analysis. Genotyping was completed for five loci for 
60 individuals collected from four locations of Indian 
waters.

Mitochondrial cytochrome b (Cyt b) gene was 
amplified for 108 samples from five locations including 
Andaman waters; ATPase 6 gene was amplified for 
92 samples of P. viridis collected from four locations 
of Indian waters. A total of 29 haplotypes were 

Fig. 29 Landmarks and distances measured for truss network 
indicating the discriminant morphometric characters in 

M. cephalus

Fig. 30 Whole mitochondrial genome sequence architecture of 
S. sarana sarana

Fig. 31 Heat map of RSCU values in mitogenomes depicting
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identified from Cyt b sequences from five locations of 
Indian waters.  A total length of 885 bp fragment was 
obtained and analyzed to determine genetic variation. 
Haplotype and nucleotide diversity ranged from 
0.4300-0.9000 and 0.00107-0.00716, respectively. 
The coefficient of genetic differentiation (FST:0.2318, 
P<0.05) and AMOVA indicated significant genetic 
differentiation resulted in three populations (1. West 
coast; 2. East coast and 3. Andamans) in Indian waters 
(Tables 1 and 2).

6.  Sillago sihama
A total of 415 specimens of Sillago spp. were 

collected from ten locations across Indian waters: Surat 
(40), Mumbai (60), Ratnagiri (63), Goa (38), Mangalore 
(45), Cochin (47), Chennai (32), Vishakhapatnam 
(39), Digha (49), Andamans (2). Based on taxonomic 
keys and molecular analysis (mtCOI), the samples 
collected from Cochin, Mangalore, Goa and Ratnagiri 
in the west coast of India were confirmed as S. sihama. 
Hence, the samples collected from the above four 
locations were considered for further analysis.
Analysis of biological descriptors in S. sihama 
population

A total of 200 S. sihama specimens were taken 
from sampling locations (Cochin, Mangalore, Goa 

and Ratnagiri) for truss morphometry analysis. The 
parameters such as length and weight, sex, maturity 
stages, gonad weight were recorded for all the collected 
specimens. The estimates of biological parameters 
such as total length, total weight, maturity stages, 
gonado somatic index, and fecundity were recorded 
(Table 3). Transformed truss measurements were 
subjected to principal component analysis using PAST 
software for differentiating the population structure. 

Table 1. Analysis of molecular variance of five populations of Perna viridis using mtDNA Cyt b from Indian 
waters

Source  of variation D.f Sum of squares Variance 
components 

Percentage of 
variation 

Among Group 2 16.811 0.25556 Va 23.85
Among pop. Within Group 2 0.980 0.01358 Vb -1.25
Within populations 103 85.440 0.82951 Vc 77.42
Total 107 103.231 1.07150 100 
Fixation Index FST  :  0.2258, p<0.05

Table 2. Pair-wise Fst among five populations of Perna viridis mtDNA Cyt b from Indian waters

Goa Cochin Chennai Visakapattanam Andaman
Goa 0.00000 
Cochin -0.0076 0.00000 
Chennai 0.2077* 0.1781* 0.00000 
Visakhapatnam 0.2292* 0.1903* -0.0186 0.00000 
Andaman 0.5382* 0.4665* 0.0911 0.1512 0.000 

P<0.05*

Fig 32 Screen plot for truss measurements of Sillago sihama
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The first three components obtained from principal 
component analysis together explained 70% of total 
variation (36.40%, 19.14%, and 13.91%). The variables 
with meaningful loading were identified as per the 
established criteria. First component was highly 
loaded on posterior region of the species. The Screen 
plot of Eigen values for each truss measurement 
revealed unit stock of S. sihama in Indian waters as all 
the four populations are clustered together (Fig. 32).
Molecular markers and Genetic stock structure 
analysis

A total of 20 polymorphic microsatellites were 
identified in S. sihama from the published literatures 
(Yu-song Guo et al., 2012). Fifteen polymorphic 
primers were standardized for further analysis. 
Genotyping was completed for 60 individuals each 
for 6 loci for samples collected from four locations of 
Indian waters.

Mitochondrial Cyt b and ATPase 6/8 genes 
were amplified using primers L14724: 5’-GTG ACT 
TGA AAA ACC ACC GTT G-3’;H15700: 5’-GTT 
TAC AAG ACC GGT GCT CTG A-3’ and ATP8 
2L8331: 5’-AAAGCRTYRGCCTTTTAAGC-3’; COIII 
2H9236: 5’-GTTAGTGGTCAKGGGCTTGGRTC-3, 
respectively, for 80 samples of S. sihama collected from 
four locations of Indian waters. Partial Cyt b gene of 
960 bp was obtained and a total of 28 haplotypes were 
identified. Mean haplotype (gene) diversity of (Hd) 
0.833 and mean nucleotide diversity of (Pi) 0.0020 
were observed. AMOVA and coefficient of genetic 
differentiation (FST) indicated unit stock of S. sihama in 
Indian waters. A total length of 842bp was obtained in 
ATPase 6/8 gene with 16 haplotypes. Mean haplotype 
diversity (Hd) 0.817 and mean nucleotide diversity 
(Pi) 0.0015 was observed using ATPase 6/8 gene. 
AMOVA and Coefficient of genetic differentiation 
(FST) indicated unit stock of S. sihama in Indian waters 
(Tables 4 and 5). Haplotype network tree developed 
using PopART software using both the genes showed 
star shaped network (Fig. 33).

table 4. Pair-wise Fst among four populations of 
Sillago sihama

Ratnagiri Goa Mangalore Kerala

Ratnagiri 0.000

Goa 0.016 0.000

Mangalore 0.055 -0.002 0.000

Kerala 0.020 0.024 0.086 0.000

 Not significant at P>0.001 

Table 3. Biological parameters recorded for S. sihama samples from Indian waters

Population Length (cm)
( Mean ± SE)

Weight (g)
(Mean ± SE)

Female GSI (%) Male GSI (%)

Ratnagiri 23.97 ± 0.19 89.27 ± 2.78 4.31 ± 0.83 1.83 ± 0.16 
Goa 20.27 ±0.16 62.25 ± 1.42 4.69 ± 0.519 1.50 ± 0.27 
Mangalore 21.18 ± 0.38 64.4 ± 4.06 4.85 ± 0.74 1.996 ± 0.14 
Cochin 21.14 ± 0.45 66.28 ± 3.75 3.97 ± 0.75 1.67 ± 0.20 

Fig 33 Haplotype network tree of Sillago sihama populations 
inferred through mtCyt b gene using PopART

table 5. Pair-wise Fst among four populations of Sillago 
sihama from Indian waters using ATPase 6/8 gene

Ratnagiri Goa Mangalore Kerala

Ratnagiri 0.000

Goa -0.021 0.000

Mangalore 0.002 0.033 0.000

Kerala 0.099 0.064 0.264 0.000

 Not significant at P>0.001 

Project:  Stock characterization, captive 
breeding, seed production and 
culture of hilsa (Tenualosa 
ilisha). An interinstitutional 
project (ICAR Fisheries 
Division)
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ICAR-NBFGR Component: 
Period:    November, 2012 - March, 2017

Personnel from NBFGR: Vindhya Mohindra 
(CCPI), Kuldeep K. Lal, Rajeev 
K. Singh, Sangeeta Mandal and 
Joykrushna Jena

Funding Support:   NFBSFARA, ICAR

Hilsa (Tenualosa ilisha) has been recorded from 
the rivers Hooghly, Brahmaputra, Ganga, Godavari, 
Mahanadi, Narmada and Tapti and marine habitats, 
viz., Arabian Sea and Bay of Bengal. The species is 
subjected to a range of climatic and environmental 
variations throughout the region. Idea of presence of 
more than one race of hilsa has always evoked great 
interest among researchers. Based on morphological 
differences, slender and broad morphotypes of hilsa 
have been reported in the Ganges, however, there 
are reports, which suggested that the morphological 
variation in hilsa is due to local environment. Attempts 
have been made on genetic characterisation and 
stock delineation in the past, however, the question, 
whether there is a single or multiple stocks, is still to 
be answered. Thus, the objective of this work was to 
develop knowledge base on genome-wide variation 
and population structure of hilsa to support breeding 
programmes for aquaculture and natural stock 
management.

Identification of candidate loci influenced by 
selection along an environmental gradient 

Non-neutral (outlier) loci are in association with 
environmental factors and could bias estimates of 
genetic structure, as  selection affects the genome at 
specific loci by either reducing the genetic diversity 
in a specific region in favor of advantageous alleles 
(positive selection) or by maintaining similar levels 
of variation across populations (balancing selection). 
Nevertheless, these loci can better explain the adaptive 
genetic variation that is not accounted for by neutral 
loci and detecting the footprints of selection, since 
they occur in coding regions or the sequences that 
flank them. Three alternative genome scan approaches 
were used to identify the outlier microsatellite (SSRs) 
loci. The analysis was applied over 66 polymorphic 
SSR loci identified including 15 genomic and 51 EST-
SSR loci, over 96 samples from the collections from 
distant localities, covering four river locations from 
three river basins, Ganga (Hooghly  and Padma), 

Brahmaputra and Narmada. As a result, a total of  three 
outlier loci with positive selection were identified, 
which showed higher level of differentiation (overall 
Fst 0.40403) than the 52 neutral loci (0.12162) and 44 
highly differentiating loci identified (0.1656), among 
the populations studied (Fig. 34). Pair-wise FST ranged 
from 0.007663-0.48616, 0.02471-0.13816 and 0.02211-
0.18496 with outlier, neutral and highly differentiating 
loci, respectively.

Genetic variability and divergence in 
populations from freshwater (east coast) to 
marine (east coast and west coast)

The hilsa samples collected from freshwater (east 
coast) and marine (east coast and west coast) were 
analyzed with 41 differentiating microsatellite loci, to 
ascertain the level of genetic differentiation present in 
all the samples from its natural population. A highly 
significant Fst value of 16.04% indicates high level of 
genetic differentiation present in Hilsa populations 
from natural populations. Pair-wise Fst ranged from 
0.03835 to 0.16617. 

Fig. 34 Identification of loci under selection in Tenualosa ilisha

Genetic variability and divergence in 
populations from Hoogly, Brahmaputra and 
Padma

A total of 530 samples from 9 collection sites of 
Hoogly, Brahmaputra and Padma with Kakdwip and 
digha samples as out groups, with 41 polymorphic 
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microsatellites, generated 21,730 genotypes. The 
hierarchical molecular variance (AMOVA) showed 
a total FST 0.08064 (p=0.0000), with 8.06% variation 
among populations while 91.94% within populations. 
Population differentiation on the basis of pairwise 
FST depicted samples from different collection sites 
clustering into two different clusters, showing s 
presence of genetic sub-structure (Fig. 35).

Fig. 35 Genetic differentiation in samples of Tenualosa ilisha 
freshwater ecosystem

Fig. 36  Genetic differentiation in samples of Tenualosa ilisha 
from west coast

Genetic variability and divergence in 
populations from marine east coast samples

A total of 345 samples from 10 locations of east 
coast Mahisagar Kakdwip (marine), Digha (marine), 
Kirturnia (mouth of Subernrekha river), Bhadarak 
(Baitrani river), Chudamani Port (Bhadrak),  Chilka 
Lake, Kakinada (Marine), Dhuvlesharam (Godavari 
river), Yanam (marine) and Vellar (estuary) were 
analysed with 41 polymorphic microsatellites 
and generated 14,145 genotypes. The hierarchical 
molecular variance AMOVA showed a total Fst 0.08239 
(p=0.0000), 8.24% variation among populations, while 

within populations variation was 91.76%. Population 
differentiation on the basis of pairwise Fst depicted 
clustering of samples from different collection sites 
clustering into different clusters, showing the presence 
of genetic sub-structure.

Genetic variability and divergence in 
populations from samples of west coast

A total of 204 samples from Mahisagar, Narmada, 
Tapi (estuary and freshwater both) and Ukai reservoir 
were analysed with 41 polymorphic microsatellites 
and generated 8364 genotypes. The hierarchical 
molecular variance AMOVA showed a total Fst 0.10222 
(p=0.0000), 10.22% variation among populations, 
while 89.78% variation within populations. Population 
differentiation on the basis of pairwise Fst depicted 
clustering of samples from different collection sites 
clustering into different clusters, showing the presence 
of genetic sub-structure (Fig. 36).

Cryopreservation of milt in Hilsa
During 2016-17, cryopreservation experiments 

were carried out twice at Farakka, West Bengal during 
November 2016 and Godakhali, West Bengal during 
February 2017. During November 2016, ripe milters 
with free flowing milt of Tenualosa ilisha (70 to 
250 g) were obtained from commercial catches. Since 
milt volume is low (0.3 to 0.4 ml) in T. ilisha, milt of 
4-5 fishes without any contamination were collected 
and pooled together in one box and extender  TL7 
was used for cryopreservation of Hilsa milt. During 
February 2017 at Godakhali, extender  TL7 and TL7G 
were used for cryopreservation of Hilsa milt and 390 
straws of 0.25 and 0.5 ml volume were filled. A total of 
over 200 straws with cryopreserved milt were handed 
over to ICAR-CIFRI, Barrackpore for their use, as well 
as, of other partners in breeding experiments.

Project:  Population genetic analysis 
of Yellow Fin Tuna Thunnus 
albacares and Scalloped 
Hammerhead Shark, Sphyrna 
lewini from Indian waters

Period:  March, 2016 – April, 2017

Personnel:  P. R. Divya (PI), V.S. Basheer, A. 
Kathirvelpandian, K.K. Bineesh 
and Mog Lebrachai Chowdhury

Funding Support: Institutional, ICAR-NBFGR
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The Scalloped hammerhead shark (Sphyrna 
lewini) is a coastal and semi-oceanic shark that is 
circum-global in distribution. Hammerhead shark 
fins are highly valued than other species because 
of their high fin ray count, leading to increased 
targeting of this species in some areas. The tunas, 
belonging to family Scombridae, represent a group 
of another important marine fish species with an 
ever-growing demand world over. One of the most 
commercialized tuna fish is yellow fin tuna Thunnus 
albacores (YFT), distributed globally in areas of the 
Pacific, Atlantic and Indian Ocean. This work aims 
to use molecular markers for better understanding 
of the scale of individual dispersal, population 
structure within and between wild Yellow Fin Tuna, 
T. albacares and endangered scalloped hammerhead 
shark, S. lewini populations, effective population sizes 
of each clade for the conservation and management 
of wild stocks, and for investigating evolutionary 
processes underlying genetic divergence among 
populations across oceans. Specimens of T. albacares 
from Andaman (30), Cochin (60) and Thoothukkudi 
(60), and S. lewini from Andaman (10), Cochin (15) 
and Thoothukkudi (10), were collected. Screening of 
polymorphic microsatellites in T. albacares using 10 
available primers and 15 available primers in S. lewini 
have been completed. Nine polymorphic primers in T. 
albacares and 13 in S. lewini were identified.

Project:  Signatures of natural selection 
and genomic diversity in 
important freshwater fish 
species, Tor putitora and Clarias 
magur

Period:  April, 2014 - March, 2018

Personnel:  Vindhya Mohindra (PI), 
Santosh Kumar and Trivesh S. 
Mayeker 

Funding Support:  Institutional, ICAR-NBFGR

Information on the genetic diversity is of 
great importance for fisheries conservation and 
management. The project aims to build knowledge 
on diversity in genome related to physicyological 
functions or functional genome. Such diversity is 
relavant to mine the genomic mechanims useful for 
adaptive traits.  Here, two important freshwater fish 
species, Tor putitora and Clarias magur were studied as 

these species are fund in divergent conditions. Using 
the markers associated with transcryptome, diversity 
is deciphered at the intraspective level of the species.  
Such diversity indicates functional genome under 
selection which is possibly an adaptive mechanism in 
response to changes in climatic conditions.

SSR identification from transcriptome data in 
Tor putitora  

Transcriptome data of Tor putitora muscle tissue  
was generated by Illumia platform (Illumina HiSeq 
2500) from pair-end library. The total number of 
reads was 38,691,233 and 07.73 Gb with GC49.41%. 
The cleaned reads were assembled and total number 
of assembled transcripts was 107,471 with longest 
transcript length (bp) 43.448. The assembled 
transcripts were compared with Teleostei protein 
database, and 36,160 numbers of transcripts with 
significant BLASTX match and 2853 number of 
transcripts with UniProt annotation were found. 
The gene ontology (GO) terms for transcripts were 
extracted and the total number of different GO terms 
identified in molecular function (826), biological 
process (1,515) and cellular component (656) category 
are given in Fig. 37.

Fig. 37  Gene Ontology terms for transcripts of Tor putitora 
muscle transcriptome

Out of 36160 annotated transcripts of Tor putitora 
muscle, Simple sequence repeats (SSRs) were observed 
in 4390 annotated genes (out of which 28% were di, 
11% tri, 3% tetra and 4% penta) and for 3318 gene 
associated SSRs loci in annotated genes, sequence 
length was sufficient for designing primers (Fig. 38). 

Genomic SSR identification in Tor putitora
The genomic DNA of Tor putitora was extracted 

from muscle tissue. Specifically, a 1.5-kb library was 
sequenced using C4 chemistry on two single-molecule 
real-time (SMRT) cells with a 240-min collection 
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protocol using the Pacific Biosciences (PacBio) RS 
II sequencing platform. The sequencing generated 
a total of 1841.2 Gb polymerase read data from two 
SMRT cells which contains a total of 71,392 raw reads. 
The raw reads were processed to generate circular 
consensus sequence (CCS) reads with parameters 
at minimum full pass; 1 and minimum predicted 
accuracy of 0.90, which resulted in generation of 
41,364 CCS reads, with mean read length of insert; 
959 bp, mean read quality of insert; 99.44% and mean 
number of passes; 35.  Clustering of the filtered CCS 
reads resulted in the formation of 1,478 Contigs and 
36,680 singletons. Among these 12,827 sequences 
(33.6%) were annotated through Blast2GO tool, while 
KEGG annotations showed a total of 3,073 sequences 
assigned with KEGG Orthology identifier (KO) (Fig. 
39). The assembled contigs (1,478 sequences) were 
searched for SSR repeats by MIcroSAtellite (MISA) tool 
with parameters of unit size (2,3,4,5,6) and minimum 
repeats (6,5,5,5,5) with maximum difference between 
2 SSRs of 100bp. MISA resulted in the identification 
of 1149 different SSRs repeats (di; 713, tri; 215, tetra; 
180, penta; 14, hexa; 27) in 524 contigs of Tor putitora 
(Fig. 40).

Identification of polymorphic microsatellite 
loci in Tor putitora

In Tor putitora, a total 39 SSR primers of Tor 
tor, identified from genomic sequences generated 
through PacBio RSII were tested on seven individuals 
from each of the two populations namely, Kosi and 
Mahanadi rivers. Out of 39 primers tested, 29 primers 
were successfully amplified and 24 were polymorphic 
(Fig. 41). Out of 24 polymorphic primers, 12 primers 
were polymorphic in both populations, 9 primers were 
monomorphic in Kosi population and polymorphic in 
Mahanadi population and 3 primers were polymorphic 
in Kosi population and monomorphic in Mahanadi 
population. 

Fig. 38 Simple sequence repeats (SSRs) found in the annotated 
transcripts of Tor putitora muscle transcriptome

Fig. 39  Sequence data distribution in Tor putitora genomic 
sequences generated through PacBIO RSII

Fig. 41 Polymorphic microsatellite loci in Tor putitora

Fig. 40   Genomic SSR identification in Tor putitora
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Project Title:  Exploring the variation in 
immunological and disease 
susceptibility against 
Aeromonas hydrophila in 
two different stocks of Indian 
catfish, Clarias magur 

Project Period:  November, 2016 - March, 2019

Project Personnel:  Gaurav Rathore (PI), 
Chinmayee Muduli, Rajeev 
Kumar Singh and Ranjana 
Srivastava

Funding Support:  Institutional ICAR-NBFGR

Under this program, experimental trials were 
conducted for study of difference in innate immune 
parameter between two families/populations. A total 
of 30 PIT tagged magur (C. magur) were handpicked 
from NBFGR experimental pond and anesthetised 
using MS-222 in a 500L tank. For estimation of serum 
parameter, blood was collected from individual fish and 
serum was separated. Three innate immune parameters 
i.e. total antiprotease activity, serum bactericidal 
activity and serum lysozyme were estimated in two 
families/populations -1JU (Jharkhand/UP) and 4MJ 
(MP/Jharkhand (n=10). Rest ten samples belonged 
randomly to other families. Total anti-protease 
activity was measured using a modification of method 

described by Bowden et al. (1997). Serum bactericidal 
activity was done following the procedure of Kajita 
et al., (1990). Lysozyme activity of blood serum was 
determined by Anderson and Siwicki (1995). 

The significance of difference between the two 
population mean for total anti-protease activity, serum 
bactericidal activity, serum lysozyme were compared 
using t-test. Comparisons were made at 5% probability 
level (p ≤ 0.05). The results of innate immune 
parameters i.e. total anti-protease activity, serum 
bactericidal activity, serum lysozyme were as follows: 
Mean value (% trypsin inhibition) for total anti-
protease activity- 1JU: 19.74±0.44, 4MJ: 21.66±0.94.; 
Mean value (% cfu) for serum bactericidal activity-
1JU:61.65± 0.03%, 4MJ: 75.17± 0.03% inhibition 
against Aeromonas hydrophila; Mean value (units/
ml) for serum lysozyme of two population are 1JU: 
145.04 ± 45.86, 4MJ: 52.17±16.50 units; Mean value 
for length of two population are 1JU: 21.50 ± 1.43cm, 
4MJ: 20.85±1.41cm and Mean value for weight of two 
population are 1JU: 88.70 ± 17.73g, 4MJ: 93.5±21.91g. 

Using t-test at 5% probability level (p ≤ 
0.05), two populations exhibited significant 
difference in total anti-protease activity, serum 
bactericidal activity and serum lysozyme. Mean 
length between two populations did not differ 
significantly, while mean weight was significantly 
different.
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Genomic technologies have revolutionalised 
the way, aims and understanding of the biological 
research. Undertanding the genomic mechanisms 
through mining of genes can provide technologies 
for fast selection of economically important adaptive 
traits and improvement of the organisms. These 
information unravel the gene sets involved in various 
genetic pathways of the species that have evolved as 
adaptations to specific ecosystems. The success of 
zebrafish and human genome sequencing projects 
has led to the development of genomic tools in recent 
years for understanding biological systems. Genome 

4.3  Program: Genomic resources for important  
  fish species

information from other non-model fish species is 
important as they signify specific phenotypes, in 
addition to deciphering genome architecture and 
transcriptoms, the markers like SSRs and SNPs. 

Project:  ICAR-CRP - Genomics: De-
novo genome sequencing of         
anadromous Indian Shad, 
Tenualosa ilisha (Hamilton 
1822)

Period: July, 2015 - March, 2017
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Platform Co-ordinator: Dr. Joykrushna Jena

Personnel: Vindhya Mohindra (PI), Rajeev 
K. Singh, Basdeo Kushwaha, 
Trivesh Suresh Mayekar 

Funding Support:  Institutional, ICAR-NBFGR 
(ICAR-CRP – Genomics)

Tenualosa ilisha (Hamilton 1822), the hilsa shad, 
has high consumer preference for its nutritional 
value, taste and delicacy. The work in this project 
aims to generate whole genome sequence information 
and allied resources in Tenualosa ilisha. The 
consolidated knowledge of sequenced genome will 
facilitate understanding of genetic mechanisms 
influencing production traits in this potential 
aquaculture species, and integration and 
implementation of above resources to support 
improvement of production traits. Genomic sequence 
of hilsa is also important due to its euryhaline (high 
salinity tolerance) adaptive trait. The work presents 
the completion of draft genome assembly of this 
important fish species.

De novo assembly of T. ilisha genome
 A total of three 10Kb libraries and ten 20Kb 

libraries (after size selection with Bluepippin system) 
were constructed using SMRT Template kit 1.0 and 
sequenced using P6C4 chemistry. With each 20Kb 
libraries, titration experiment was performed at 
0.1nM, 0.125nM and 0.150nM concentration to 
estimate the optimal loading concentration giving 
high quality data. A total of 281 SMRT cells had 
been used for sequencing that has generated a total 
of 230.9 Gb polymerase data from both the libraries 
(21.2 Gb polymerase data from 10Kb: 18X coverage 
and 209.7 Gb polymerase data from 20Kb libraries: 
169X coverage). Sub-read analysis on SMRT portal 
using RS_Sub-read protocol for data generated from 
earlier 158 SMRT cells showed: N50 read length: 
20857 bp, mean read length: 14451bp and mean 
read quality score: 0.84. The de novo assembly was 
performed through FALCON on HPC server installed 
at NGS facility. Draft Assembly of T. ilisha comprised 
of: Primary assembly of 2,867 contigs (763.19Mb) 
and alternate assembly of 3448 contigs (15.56Mb) 
as alternate haplotypes. FALCON outputs alternate 
assembly as alternate haplotypes in main genomic 
assembly. Thus, further analysis of the assembled 
genome was carried out using only primary assembly. 

The quality statistics of the assembled genome showed 
the largest contig of 17.431 Mb and N50 2.624 Mb. 
Complete quality statistics of the assembled genome 
is given in table 6.

Table 6.  Quality Statistics of de novo assembled 
genome of Tenulosa ilisha with PacBio reads

Parameter Value
# contigs (>= 0 bp)         2867
# contigs (>= 1000 bp)      2864
# contigs (>= 5000 bp)      2552
# contigs (>= 10000 bp)    2137
# contigs (>= 25000 bp)     1355
# contigs (>= 50000 bp)     1001
Total length (>= 0 bp)     763185777 (763.185777 Mb)
# contigs (>= 1000 bp)      763183742
# contigs (>= 5000 bp)      762107418
# contigs (>= 10000 bp)    759012427
# contigs (>= 25000 bp)     76348256
# contigs (>= 50000 bp)     734006676
# contigs 2866
Largest contig              17431361 (17.431 Mb)
GC (%)                      43.34 
N50                         2.624556 Mb
N75                         808.693 Kb
L50                         83
L75                        206
# N's per 100 kbp           0.00 

Assessing genome assembly completeness 
with Benchmarking Universal Single-
Copy Orthologs (BUSCO) analysis

A total of 2586 vertebrate BUSCO groups were 
searched for the assembled primary assembly of the 
assembled primary contigs obtained. The results 
showed a total of 2477 complete BUSCOs (C) (95.8%), 
36 fragmented BUSCOs (F) (1.4%) and 73 missing 
BUSCOs (M) (2.8%) (Fig. 42). Thus, the primary 
contigs include 97.2% of the total genome estimated.

Complete mitochondrial genome of T. ilisha 
A total of 32Gb polymerase data from 69 SMRT 

cells was assembled using HGAP (an algorithm for 
haploid genome assembly). The assembly generated 
a total of 26,340 contigs. The assembled contigs were 
manually searched for the presence of mitochondrial 
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sequences. A contig was identified that shows high 
homology with the mitogenomes by blast searches. 
Further analysis showed that mitogenome of T. 
ilisha is composed of contig length 16,745 bases. The 
Average Reference Consensus Concordance accuracy 
was 99.83%. The T. ilisha mitogenome was found to 
have 13 protein coding genes, 2 ribosomal RNA, 22 
tRNA’s and a D-loop region (Fig. 43). The identified 
mitogenome was complete as shown by comparative 
analysis with closely related species.

Transcriptome sequencing of different tissues

i. Iso-form sequencing of T. ilisha tissues (brain, 
liver, gill) through PacBio platform

Total RNA was isolated from the tissues, snap 
frozen in liquid nitrogen and -80oC stored (brain, 
liver, gill), by TRIZOL method and purified using 
Nucleospin RNA II kit. Gel electrophoresis and 
spectrophotometer analysis was performed to 
confirm the integrity and estimate the concentration 
of total RNA. SMARTER cDNA synthesis kit was 
used to generate Ist strand and IInd strand of full 
length cDNA molecules. The generated cDNA was 
used for the preparation of sequencing non-size 
selected library using SMRT Template kit 1.0 as per 
the protocol recommended by PacBio and sequenced 
using P6C4 chemistry. Initially, titration experiments 
were run for all the prepared libraries at 0.01nM, 
0.03nM and 0.05nM on plate concentration. Optimal 
loading concentration of 0.01nM was used for further 
sequencing of all tissue libraries using 8 SMRT cells. 
From these runs, a total of 8.30, 5.99 and 4.82 Gb 
polymerase data was generated for brain, liver and gill 
tissues, respectively. Secondary analysis of generated 
sequences using Iso-seq analysis pipeline generated 

a total of 57680, 28351 and 38232 high quality full 
length transcripts, respectively, for brain, liver and gill 
tissues. The tissue-wise statistics of the data generated 
and analysis is shown in table 7. 

Fig. 42 Analysis of completeness of de novo assembled T. ilisha 
genome through BUSCO

Fig. 43 Analysis of completeness of de novo assembled T. ilisha 
genome through BUSCO

Table 7.  Tissue-wise statistics of transcriptome data 
generated through PacBio platform and analysed

Parameters Tissue
Brain Liver Gill

Total generated data 8.30 Gb 5.99 Gb 4.82 Gb
Mean read length 1684 1616 1467
Mean read quality 95.67 94.05 94.12
Mean number of 
passes

12 14 16

No. of full length 
reads

201345 194534 196686

No. of non-full length 
reads

145367 120317 111820

No. of high quality 
isoforms

57680 28351 38232

ii. Generation of transcriptome data for ovary, 
testes, liver and head kidney, on Illumina HiSeq 
platform for RNA seq analysis

A total of 4 tissues were sequenced on Illumina 
Hiseq platform following the standard library 
preparation and sequencing as per manufacture 
recommendations. After filtering of low quality data 
and assembly, 37,922, 131,607, 264,697 and 120,104 
transcripts resulted in the ovary, testes, liver and head 
kidney tissues (table 8).
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Whole genome shotgun sequencing using 
Illumina HiSeq 1500 platform

T. ilisha muscle genomic DNA from the chosen 
individual was used for the construction of three pair 
end (500 bp, 300-350 and 600-700 bp) linear insert 
TruSeq (Illumina) libraries (as per standard protocol), 
and one mate pair library (8-9Kb) and sequenced 
using HiSeq 1500, with one lane for each insert 
sized library (2X100). A total of 685 million pairs of 
reads were generated (99.56 Gb data), representing 
approximately 100X coverage of the T. ilisha genome 
(Table 9). 

i. Genome size estimation through K-mer analysis
The 99.56 Gb sequence data generated from 

Illumina platform was used for this purpose. After 
processing, K-mer analysis was performed using 

Kmergenie and Kmerexactcount tools using paired 
end data obtained for Q20 and Q30 pooled data 
from all the libraries. Using Q20 and Q30, with 
Kmergenie (K-mer value 64), estimated genome 
size was 973,559,936 and 1,106,877,175 bp and with 
Kmerexactcount (K-mer value 64), 671,468,242 and 
663,481,202 bp, respectively.

Genome assembly
FASTQC and decontamination (Q30) was 

performed on the Illumina Hiseq reads and assembled 
further using different tools, Soap de novo k-48, 
Allpaths- LG, CLC with scaffolding using SSPACE 
and MaSuRCa. QSTAT of various assemblies obtained 
are given in table 10. The MaSuRca assembly revealed 
the highest value (84.2%) of genome completeness 
analysis with BUSCO.

Table 8.  Tissue-wise statistics of transcriptome data generated through Illumina HiSeq Platform and analyzed

Transcriptome (length >= 200bp, FPKM >= 1.0)
Parameters Tissue

Ovary Testes Liver HKD
Number of transcripts 37,922 131,607 264,697 120,104
Number of transcripts with no significant BLASTX hit 5,734 28,548 84,405 25,144
Number of transcripts with significant BLASTX match 23,196 60,368 70,354 57,896
Number of transcripts with UniProt annotation 401 1,030 980 1,073

Table 9. Raw reads summary
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1 TIL960_INS_500 R1 35.96 121911621 44.61 0.37 2.4 3.47 93.77 12191.16 100
R2 34.78 121911621 44.45 0.26 4.87 5.84 88.03 12191.16 100

2 TIL960_MP_
INS_8-9kb

R1 36.34 53569624 42.91 0.04 7.82 3.94 88.19 13392.41 250
R2 33.92 53569624 43.02 0.01 14.39 6.91 78.69 13392.41 250

3 TIL960_PE_
INS_300-350

R1 36.35 117894015 45.02 0.73 1.34 3.91 94.03 11789.40 100
R2 35.24 117894015 45.06 2.04 2.78 5.98 89.21 11789.40 100

4 TIL960_PE_
INS_600-700

R1 37.72 49621771 45.01 0.03 4.01 2.36 93.6 12405.44 250
R2 36.4 49621771 45.33 0.02 7.12 3.95 88.91 12405.44 250
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Project:  Whole genome sequencing and 
development of allied genomic resources 
in two commercially important fish 
- Labeo rohita and Clarias batrachus 
(C. Magur). NBFGR, Lucknow; CIFA, 
Bhubaneswar; Anand Agricultural 
University, Anand and ICAR-IASRI, 
New Delhi. An interinstitutional 
project.

Project Coordinator: Joykrushna Jena

Personnel:   Basdeo Kushwaha (PI), 
Ravindra Kumar and Mahender 
Singh 

Period:       September, 2013 - September, 
2017

Funding Support:  Department of Biotechnology, 
Govt. of India

Labeo rohita, is most widely cultured species 
in India, and Clarias batrachus (clarias magur), is 
popular catfish due to its taste, protein rich flavor, low 
fat content, presence of single central bone, medicinal 
value, etc. The study was taken up to generate whole 
genome sequence information using various high 
throughput next generation sequencing platforms and 
associated genomics resources in these two species in a 
collaborative mode involving ICAR-NBFGR, Lucknow 
(as Lead Centre); ICAR-CIFA, Bhubaneswar; AAU, 
Anand; and ICAR-IASRI, New Delhi. The progress of 
work carried out at ICAR-NBFGR Lucknow during 
2016-2017 is summarized below:

Assembly of Clarias magur (Clarias batrachus) 
genome

Clarias batrachus, at present known as  
C. magur, is an important Indian Catfish and have high 
market value.  The fish is known for adaptions in low 
oxygen and derelict water bodies.  The whole genome 
of this fish is an important asset for gene mining.

The draft assembly of the C. magur (C. batrachus) 
genome was further improved on MaSuRCA 
assembler, followed by, scaffolding and gap closing. 
The result revealed considerable increase in maximum 
contig length and N50 value to 3.9 Mb to and 237 kb, 
respectively, than the previous assembly of 61.6 kb and 
4.2 kb (Table 11). 

Table 11. Assembly statistics of C. magur

Assembly Parameters MaSuRCA 
assembler values

Contigsgenerated 1,67,180
Maximum contig length 39,35,377
Minimum contig length 500
Total contigs length 1,09,17,43,084
Percentage of Non-ATGC 
characters

8.795

Contigs length≥ 500 bp 1,67,180
Contigs length ≥ 1 Kb 36,080
Contigs length≥ 10 Kb 8,369
Contigs length≥ 1 Mb 135
N50 value 2,37,019

Table 10.   QSTAT and genome completeness of various assemblies obtained from sequence data generated 
from Illumina platform

Assembly Soap de novo k-48 Allpaths- LG CLC MaSuRCa
# contigs (>= 0 bp)         967282 115158 476884 567266
Total length (>= 0 bp)      493231024 319087894 757909783 908216155
Largest contig 5858 41752 138395 86485
GC (%) 42 42 43 43
N50 822 3777 6308 3183
# N's per 100 kbp 0 11420 472 0
Total BUSCOs identified 22.1% 53.6% 88.6% 84.2%
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Assembly and annotation of C. magur 
transcriptome

Transcriptome assembly of C. magur generated 
from male testis and female ovary using Illumina 
Hiseq platform was performed. In brief, the quality 
of raw transcriptome data of C. magur was checked 
and processed for removal of the low quality bases and 
adaptor sequences. These clean reads were de novo 
assembled using Trinity assembler, which resulted in 
54,061 and 1,09,204 transcripts in ovary and testis, 
respectively (Table 12). The maximum transcript 
length in ovary and testis was found to be 15,442 
bp and 15,456 bp, respectively. The assessment of 
transcriptome completeness was done using BUSCO, 
which resulted in 99.33% and 82.9% of complete 
BUSCO genes reported in ovary, and 98.34% and 
86.34% of complete BUSCO genes reported in testis of 
C. magur, against the eukaryota_odb9 and vertebrata_
odb9 datasets, respectively.

Table 12.  Assembly statistics of gonadal transcripts 
of C. magur

Assembly parameters Female 
ovary

Male testis

No. of transcripts generated 54,061 1,09,204
Maximum transcript length 15,442 15,456
Minimum transcript length 224 224
Average transcript length 1,094 944.7
Total transcripts length 5,91,44,180 10,31,65,792
Percentage of Non-ATGC 
characters 

0 0

Transcripts length≥200 bp 54,061 1,09,204
Transcripts length≥ 500 bp 29,727 53,124
Transcripts length≥ 1 Kbp 18,238 30,665
Transcripts length≥ 10 Kbp 21 36
N50 value 1,991 1,721

Fig. 44  Gene ontology enrichment graph of C. magur testis
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Annotation and differential transcriptome 
expression in gonads of C. magur

In order to generate a common pool for gonadal 
transcripts of C. magur, the individual transcripts 
of ovary and testis were clustered together using 
CD-HIT-EST, which resulted in 1,07,495 unigenes, 
with maximum transcript size of 15,456 bp and N50 
value of 1,741. TransDecoder was individually run 
on ovary, testis and unigene transcripts to find the 
candidate coding regions within transcript sequences, 
which resulted in 20,722, 32,902 and 39,147 ORFs, 
respectively. Trinotate pipeline, as well as, manual 
annotation against the fish proteins was carried out 
for transcript annotation. From the CDS obtained 
from ovary, testis and unigene transcripts, a total of 
19,291, 30,178 and 35,777 CDS got annotated.  The 
gene ontology enrichment graph for the male testis 
transcripts is depicted in Fig. 44. The unigenes were 
also annotated against COG (Fig. 45) and KEGG. 
Differential gene expression analyses for male testis v/s 
female ovary resulted in 6,034 up-regulated and 5,314 
down-regulated genes, with the presence of 18,166 
and 2,015 male and female specific genes, respectively.

Small RNAs expression in testis and ovary of 
C. magur

Small RNA sequencing of gonads of C. batrachus 
was carried out using Illumina HiSeq platform. A 
total of 42.84 and 34.06 million reads were used 
for further analysis with respect to ovary and testis, 
respectively. Mining of conserved miRNAs, retrieved 
from the small RNA sequence data, was done against 
miRBase. A total of 166 and 224 conserved miRNAs 
were reported in ovary and testis, respectively. Mir 
family analysis was done for both ovary and testis of C. 
magur, which showed mir-10 family to be represented 
in maximum number. Noval miRNAs were also 
mined using MIREAP software. A total of 4 and 20 
noval miRNAs were mined from ovary and testis, 
respectively. The SSR prediction was carried out in de 
novo assembled transcripts using MISA tool and 30 
primer sets were synthesized and used for validation 
of SSRs. Out of 30 primer sets, 16 were found suitable. 
Further test for identification of polymorphic loci is 
under progress.

Fig. 45 COG annotation of the unigenesfrom the pooled CDS of C. magur
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Mapping of BAC end sequences on contigs 
and annotation

The generated BAC end sequences were mapped 
on the assembled contigs of C. magur, which resulted 
in 513 contigs containing both BAC end pairs 
(Table 13). Genes were predicted for 513 contigs using 
Augustus, and gff or coordinate files were extracted. 
This resulted in retrieval of 266 contigs containing 
genes. The genes were further annotated using Blastp 
against UniProt database, which resulted in extraction 
of 1070 annotated genes. Pepsinogen C gene is noticed 
in C. magur using synteny analysis, which is absent 
in medaka, fugu and zebrafish. Further, Sox11a gene 
(sex determining region Y) was also mined in one of 
the contig of C. magur that is also reported in medaka, 
fugu and zebrafish.

Table 13. Details of BAC end sequences mapping on 
assembled contigs in C. magur

Parameters Number
BAC end sequences used for mapping 
on assembled contigs

3691

Contigs mapped with BAC end 
sequences (both) 

513

Annotated genes in terms of gene 
ontology (GO)

1070 

BAC clones contains genes 266
BAC with at least one gene 20
BAC with 2-5 genes 112
BAC with 6-10 genes 94
BAC with 11-15 genes 35
BAC with above 16-23 genes 5

Project:  Population genomics of Clarias 
magur based on Restriction 
site associated DNA (RAD) 
markers

Project Personnel:  Mahender Singh (PI), Ravindra 
Kumar, Ajey Kumar Pathak, 
Murali S. and Ajay Kumar 
Singh

Project period:       April, 2014 - March, 2017
Funding Support:  Institute funding

Clarias magur is a popular catfish owing to its 
characteristics such as taste, protein rich flavor, low 
fat content, presence of single central bone, medicinal 

value and survival in low oxygen. Considering its 
importance in the culture system, a comprehensive 
population genomics using high end markers i.e. 
single nucleotide polymorphisms (SNPs) is required 
for future genetic improvement programmes in India. 
The magur genome is approximately ~ 1 Gb in size 
and taking full genome for populations is still a costly 
job. Therefore, this project envisaged to undertake 
the partial genome sequencing in populations of C. 
magur to generate SNPs for estimating and preserving 
genetic variability of indigenous populations of this 
species and develop population specific SNP database, 
which can be used in future programmes for stock 
identification, genetic improvement, etc.

High molecular weight and quality DNA was 
isolated from 39 samples of C. magur collected from 
Kaikaluru, Andhra Pradesh. Selected 35 DNA samples 
were used for ddRAD sequencing, out of which 20 
samples were sequenced on Illumina HiSeq2000 
platform. In total 80 samples for which ddRAD-
sequencing has been completed, includes 20 samples 
each of four populations collected from Delang, Puri 
District, Odhisa; Loktak Lake, Bishenpur District, 
Manipur; Purva, Unnao District, Uttar Pradesh and 
Kolleru Lake, Kaikaluru, Krishna District Andhra 
Pradesh. Results of the paired-end data on RAD 
sequencing of three populations of C. magur were 
analyzed in ‘Stacks’ software using pipeline mode and 
standalone mode using 161216_radtags and stacks_
radtags databases were created for C. magur. 

In standalone mode, all the Stacks components, 
namely ustacks, cstacks and sstacks, were run 
individually, whereas in pipeline mode, the denovo_
map.pl pipeline runs these components automatically. 
Component ustacks built loci and called SNPs de novo 
in each C. magur sample specified, whereas, cstacks 
created a catalogue of all loci across all the three 
populations and loci were matched across samples 
according to the sequence similarity. The sstacks 
matched each sample against the catalogue. The 
populations programme was next used to generate 
population level summary statistics after specifying 
population map (-O option). Database interaction 
was enabled, denovo_map.pl uploaded the results 
of individual loci, catalogue matches against the 
catalogue, and genotypes or summary statistics into 
the database. A database index was built up to speed 
up access to the database and web-based filtering 
using index_radtags.pl command. 
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Project:  Establishment of mapping 
and marker panel for first 
generation linkage map in 
Indian catfish, Clarias magur

Period:  April, 2014 - March, 2017

Personnel:  Rajeev Kumar Singh (PI), 
T.T. Ajith Kumar and Santosh 
Kumar   

Funding Support:  Institutional, ICAR-NBFGR

The Indian catfish, Clarias magur has high 
consumer preference and is a potential aquaculture 
species. Despite its known breeding technology, the 
aquafarmers have limited preference for its culture 
due to low growth potential, as well as, non-availability 
of quality seed. Since, genetic improvement is an 
ongoing process with tremendous opportunity for 
sustainable aquaculture development and linkage 
maps are pivotal in the areas of genetic research. To 
perform a linkage study, it is necessary to genotype 
and map large numbers of available genetic markers 
on mapping families.  The project aims to construct 
a first generation linkage map for Clarias magur.  
The Institute has been constantly striving for holistic 
approach in research on this important species.

Breeding and production of families
Four additional full-sib families were produced 

by crossing brooders of Clarias magur from water 
bodies of Bihar, Madhya Pradesh and Jharkhand. 
The brooders were prepared using hormone Gonopro 
(females @ 2ml and males @ 1ml/kg body wt) and 
left for overnight. The complete testes were dissected 
out and put into sterile conditions. It was cleaned 

thoroughly and macerated in physiological saline 
solution to purpose sperm suspension. This was used 
to fertilize eggs that were obtained through stripping 
of the female. Following a brief incubation period for 
fertilization, the eggs were washed with water 2-3 times 
to remove unused seminal fluid. The fertilized eggs 
were incubated in flowthrough system. The hatching 
took place after 20-22 hours. Following the absorption 
of the yolk sac, the zooplanktons and hatched artemia 
were used to feed the juveniles.

Development of markers for C. magur 
The marker panel was enriched by inclusion of 

SNPs through ddRAD sequencing, which is a low 
coverage sequencing of the randomly restricted 
genome. The high quality genomic DNA was extracted 
from the blood tissue of parents/juveniles of respective 
family. Data is under analysis for informative SNP loci 
for genetic linkage mapping. 

In order to generate large quantity of 
microsatellites, the high quality genomic DNA of C. 
magur was sequenced using the Pacific Biosciences 
(PacBio) RSII sequencing platform. A small insert 
library of 1.5kb was prepared and sequenced using C4 
chemistry on two single-molecule real-time (SMRT) 
cells. The assembled contigs were further analyzed for 
SSR repeats by MIcroSAtellite identification (MISA) 
tool which produced 450 different microsatellite 
repeats from 1675 sequences. 

A total of 91 sequences contained more than 
one repetitive region, while 180 microsatellite were 
found in compound formation. The distribution of 
microsatellite repeats in C. magur is illustrated in 
Fig. 46. The primers have been designed, synthesized 
and the amplification is under progress.

Fig. 46 Distribution of repeat types in C. magur genome
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The conservation of fish genetic resources of 
agrobiodiversity importance is an important aspect 
for sustainable utilization of these resources.  The 
objective of such research is to preserve the genetic 
material for information retrieval, regeneration of 
germplasm of conservation and aquaculture value, 
stock enhancement of wild relatives and populations. 
Technological development and capacity building 
in various aspects is an important aspect to achieve 
such goals.  ICAR-NBFGR has been working in 
this area consistantly.  The species specific sperm 
cryoreservation protocol development for 28 finfish 
species, tissue banking, captive breeding of some 

4.4 Program:  Ex-situ and In-situ Conservation

fish species have been some of the activities.  Recent 
initiatives have brought success in capcity building 
for using stem cells as conservation tools and are 
promising as it can store diploid germplasm in 
contrast to the haploid storage through sperm. In the 
coming days, though sperm cryopreaervation can be 
a useful aquaculture tool to alleviate the sperm related 
problems, howver, stem cells are more promising 
for long-term conservation of germpalsm. This 
technology also has aquaculture applications.  ICAR-
NBFGR, under a short-term project also worked for 
establishing conservation aquaculture and producing 
seed for ranching in the river systems.
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Project:  Development of surrogate 
broodstock for propagation of 
valuable fish germlines

 Period:  April, 2014 – March, 2018

 Personnel:  Sullip K. Majhi (PI), Basdeo 
Khuswaha and Mahender Singh

 Funding Support:  Institutional ICAR-NBFGR

Germ Cell (GC) Transplantation (GCT) is a 
powerful assisted reproductive technology which 
consists of the transplantation of donor GCs into 
the gonads of a sterile recipient animal for rapid 
and unlimited production of donor-origin gametes. 
This study described  the establishment of a working 
model for xenogeneic GCT in sexually competent 
adult fish. The spermatogonial cells isolated from the 
prepubertal goldfish Carassius auratus (Cyprinidae), 
were transplanted into the gonads of sexually mature 
adult common carp Cyprinus carpio through genital 
papilla, which had been prior depleted of endogenous 
GCs by a combination of cytotoxic drug Busulfan 
(40 mg/kg; total 5 dosages) and elevated water 
temperature (38°C) treatments, within 10 weeks. The 
observation of the donor cells’ behaviour showed 
that transplanted goldfish-origin spermatogonial 

cells were able to recolonize in the recipient common 
carp gonads and resume spermatogenesis within 
4 months from the GCT (Fig. 47). The presence of 
donor-derived gametes was confirmed by molecular 
tools using species-specific marker in the surrogate 
parents and crosses (artificial insemination) between 
surrogate parents produced hybrids and pure goldfish 
offspring, with donor-derived germline transmission 
rates of over 85% (Fig. 48). These findings indicate 
that the transplantation of spermatogonial cells into 
sexually competent adult fish, devoid of endogenous 
GCs, can considerably shorten the production time of 
donor-derived gametes and offspring and could play a 
vital role in germline conservation and propagation of 
commercially valued and/or endangered fish species.

Project:  Development and 
characterization of 
spermatogonial stem cell line 
(SSCs) from endemic fishes of 
the Western Ghats

Period:  April, 2015 – March, 2018

Personnel:  T. Raja Swaminathan (PI) and 
Charan Ravi

Funding Support:  Institutional ICAR-NBFGR

Fig. 47  Generation of surrogate gametes at 4 months after transplantation: (A-C) Whole-mount preparation of spermatozoa 
derived from surrogate father showing the presence of fully differentiated donor-derived spermatozoa (characterized by retention 

of fluorescent label), (D-F) Whole-mount preparation of oocytes derived from a surrogate mother showing the presence of fully 
differentiated donor-derived oocytes characterized by retention of fluorescent label. 

Figures A, D (Bright field); B, E (Fluorescent field) and C, F (Merged).
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Live adult Pearl spot fish (Etroplus suratensis) 
of 50-75 g body weight; 10-12 cm length (n=20) 
were procured from the Fisheries Station, KUFOS, 
Puduveypu, Kochi and were maintained in glass 
aquaria for preparation of testis explant preparation 
(Fig. 49). Five primary culture of E. suratensis testis 
were carried out using dissociation methods (Trypsin 
and collagenase) and it was found that collagenase 
gives better results (Fig. 50). Microscopic observation 

of culture consisted of mixed population of somatic 
cells and spermatogonial cells including motile sperm. 
Primary culture of E. suratensis testicular cells using 
Ficoll gradient separation of spermatogonial cells were 
performed using germ cell line media formulated in the 
lab. Monolayer of SSC of E. suratensis was established 
and passaged for 5 times. Monolayer of sertoli cells of 
the testis of E. suratensis were also established during 
the course of establishing SSC cells (Fig. 51 and 52).

Fig. 48  Generation of viable progeny from surrogate parents. (A) Coupling of surrogate father and mother for natural spawning, 
(B) Surrogate progeny derived from GC-transplanted parent and (C) Hybrid (top) and pure donor derived (bottom) progeny 

recovered from the cross between surrogate parents. Scale bar indicates 10 cm (A), 2 cm (B) and 1.5 cm (C). 

Fig. 49 Dissection of E. suratensis and harvesting of testis tissue

Fig. 50 Testis explants of E. suratensis

Fig. 51 Microscopic appearance of germ-
cell clump formation

Fig. 52 Monolayer of sertoli cells of the 
testis of E. suratensis
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Project:  Development of an in vitro 
toxicity assessment system for 
aquatic pollutants

Period:  April, 2014 – March, 2017

Personnel:  Sullip K. Majhi (PI), Murali 
S., Teena Jayakumar T.K., Satish 
K. Srivastava and Akhilesh K. 
Mishra

Funding Support:  Institutional ICAR-NBFGR

Rapid industrialization and urbanization pose 
serious threat to aquatic environmental health in 
general and fish in particular. Various studies have 
revealed that fishes respond to toxicants in a manner 
similar to higher vertebrates and, hence, serve as an 
appropriate model for genetic monitoring of toxic 
chemicals. Fishes are also chosen for evaluating toxicant 
loads in aquatic environments due to their sensitivity 
to small concentrations of genotoxic substances and 
their role in aquatic trophic chains. In this study, 
the acute toxicity of a heavy metal compound; 
chromium, a pyrethroid insecticide; cypermethrin 
and an organophosphorus pesticide; chlorpyrifos were 
determined on the fingerlings of Indian major carp, 
Labeo rohita (Hamilton, 1822) using in vivo and in vitro 
methods. Acute toxicity tests (96h) were conducted 
using a static non-renewal system, to determine the 
lethal toxicity of chemicals and to study fish behaviour. 
The data obtained from bioassay were analyzed for 
median lethal concentrations (LC50) of the heavy metal 
and pesticides using Probit analysis. The LC50 value for 
chromium, cypermethrin and chlorpyrifos were found 
to be 765.5 ppb, 5.03 ppb and 97.05 ppb, respectively. 
In vitro toxicity of chromium, chlorpyrifos and 
cypermethrin were assessed based on Alamar blue and 
MTT assay. The IC50 values were found to be 70 ppb, 
31.83 ppb, and 4.1 ppb, respectively. It was observed 

that cypermethrin is more toxic than chromium and 
chlorpyrifos under similar test conditions to the L. 
rohita fingerlings (Fig. 53).

Project:  Evolutional significance of 
h y p o t h a l a m u s - p i t u i t a r y -
gonadal axis in fishes, with 
special reference to Indian 
species 

Period:  November, 2016 - October, 2018 

Personnel:  Ajay K. Pandey (PI)

Funding Support:  Institutional ICAR-NBFGR

Under this new work, brain of Heteropneustes 
fossilis, Lates calacrifer and Xenentodon cancila were 
removed and fixed immediately in freshly prepared 
aqueous Bouin’s solution.  After routine processing in 
graded series of alcohol, tissues were cleared in xylene 
and embedded in paraffin wax at 600C. Thick sagittal 
sections (8 mm) of brain were cut and stained in (i) 
lead hematoxylin (PbH)-periodic acid Schiff 's (PAS)-
orange G (OG), (ii) alcian blue (AB)-periodic acid-
Schiff 's (PAS)-orange G, (iii) Herlant tetrachrome, (iv) 
Mallory's triple and (v) chrom-alum-hematoxylin-
phloxine (CAHP), while ovarian sections were stained 
with hematoxylin-eosin (H&E). Hypothalamus of 
these fishes consisted mainly of nucleus preopticus 
(NPO), nucleus preopticus paraventricularis (NPP) 
and nucleus lateralis tuberis (NLT). NPO and NPP 
were located near the optic chiasma while NLT 
neursecretory cells (NSCs) were distributed in the 
ventral floor of the brain close to pituitary stalk 
(infundibulum). The NPO looked inverted L-shape and 
based on the size of neursecretory cells (NSCs), it was 
divisible into the dorsal pars magnocellolaris (PMC) 
comprising larger neuronal cells and ventral pars 

Fig. 53 Dose response plot of tested chemicals against Labeo rohita fingerlings
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Fig. 54 NPO of immature 
female Lates calcarifer

Fig. 55  NSCs of NPO of 
maturing female Lates  

calcarifer

Fig. 56  NSCs of NPO of 
maturing female Lates 

calcarifer

Fig. 57  NPP of immature 
Lates calcarifer located near 

optic chiasma

Fig. 58 NLT of immature 
Xenantodon cancila

Fig. 59 NLT of maturing 
Xenantodon cancila

Fig. 60 NLT of immature 
female Lates calcarifer

Fig. 61 NLT of matured female 
Lates calcarifer

parvocellularis (PPC) consisting of smaller neurons. 
Pituitary gland of these fishes had distinct stalk and 
was divisible into rostral pars distalis (RPD), proximal 
pars distalis (PPD) and pars internedia (PI) arranged 
one after the other. Corticotrophs (ACTH cells) and 
lactotrophs (prolactin cells) were the predominent 
cell types in RPD whereas PPD comprises mainly 
of somatotrophs (STH cells), gonadotrophs (GtH 
cells) and thyrotrophs (TSH cells). The cynophils 
(gonadotrophs) become major cell type of PPD in 
the matured specimens. In anterior neurohypophysis 
(ANH), 3-5 acid fuchsin +ve Herring bodies (HB) of 
varying sizes were encountered in matured specimens 
of Lates calcarifer (Fig. 54-61).

Project:  Consortium Research Project 
- Agro biodiversity (CRP-AB) 
platform. Sub-Project National 
Network of Germplasm Centre 
for prioritized finfishes of 
Ganga basin for Conservation 
aquaculture

Period:   2015 –2017        

Personnel:  T.T. Ajith Kumar (CCPI), 
Santhosh Kumar, Satish K. 
Srivastava, Lalit K. Tyagi and 
Vikash Sahu 

Funding Support:  ICAR (CRP-Agrobiodiversity)

Consortium: ICAR- National Bureau of Plant 
Leader  Genetic Resources (NBPGR), 

New Delhi.

Lead Centre:  ICAR - National Bureau of Fish 
Genetic Resources (NBFGR), 
Lucknow 

Consortium: ICAR - Central Institute of 
Partners  Fresh water Aquaculture 

(CIFA), Bhubaneswar & ICAR 
- Directorate of Cold water 
Fisheries Research (DCFR), 
Bhimtal 

Under the project, suitable sites were selected and 
surveyed in the connected wetlands and side pools 
of the  rivers of Lakhimpur and Bahraich districts, 
Samaspur bird sanctuary, Rasulabad and Sadiyapur 
Ghat of Allahabad in Uttar Pradesh for collection 
of brooder fishes. Multiple activities on broodstock 
development, captive propagation and seed rearing of 
Labeo calbasu, L. bata and L. dyocheilus collected from 
tributaries of the river Ganga were carried out and 
around 10 lakh spawn were produced (Fig. 62 and 63).

The spawn were reared to fingerling size for 
ranching and brood stock development (F1) and 
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around 2 lakh fingerlings are available in the farm for 
proposed ranching programme    in the river traversing 
through Duhwa Tiger Reserve in Lakhimpur Kheri 
district of Uttar Pradesh.  Out of total seed produced, 
a total of 12,500 seed of L. calbasu  were supplied to 
two farmers to evaluate the potential of polyculture 

and  recorded good progress  (Fig. 64). Status of socio-
economic and fish catch were studied at different 
fishing hamlets of Lakhimpur Kheri district of Uttar 
Pradesh, from where the target fishes were collected 
for broodstock development and ranching.  

Fig. 62  L. calbasu seed reared for ranching

Fig. 64 Director, ICAR-NBFGR, Lucknow handing over farm produced quality seed of L. calbasu to a farmer

Fig. 63  L. bata fingerlings ready for ranching
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Knowledge on genetic resources including aquatic 
resources is considered an important milestone for a 
country to sustain its soverign stake on its biological 
wealth.  Such knowledge also conributes towards 
fulfilling country’s obligations towards international 
requirements such as Aichi’s Biodiversity Targets 
under CBD and the report, State of World Aquatic 
Genetic Resources of CGRFA under FAO.

The cataloguing and documentation of fish genetic 
resources, is an important activity to provide available 
information including the knowledge gaps. Such 
information base becomes important for strategic 

4.5 Program:  Documentation of fish genetic 
resources of India

planning and decision making for management of 
FGR.The ICAR-NBFGR is making new initiatives to 
bring the FGR database on web interactive format, 
encompass more fields of information including 
genetics, genomics and diseases, etc.  The objective 
will be to establish a single window framework for 
existing information and at the same time is also to be 
compatible to imbibe emerging informations.

The Bureau has continued its work towards 
cataloguing and documentation of fish genetic 
resources of India with updation of the fish genetic 
resources database.  
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Project:  Information base on Fish 
Genetic Resources of India

Period:  April, 2012 – March, 2017

Personnel:  Ajey K. Pathak (PI), T.T. 
Ajithkumar, Poonam J. Singh, 
Rejani Chandran, Rajesh Dayal, 
Reeta Chaturvedi and Ravi 
Kumar 

Funding Support:  Institutional ICAR-NBFGR

Cataloguing of fish genetic resources of 
India

The work is accomplished through colleting 
the work through various projects.  The database 
developed on specialized themes such as genetic 
and genomic data will also be linked to main FGR 
database. This is achieved through expertise from 
computer science, GIS, Bioinformatics, Fisheries, etc.  
The database on finfish diversity of India was updated 
by collecting, screening and adding data on additional 
99 native finfish species of 12 orders, 33 families and 51 
genera, reported from Indian waters. Cypriniformes 
was found to dominate representing 46 species, 
followed by, Perciformes (22), Siluriformes (21) and 
Synbranchiformes (2).  Out of 99 fish species added 
in the database, 80 species represent freshwater and 
19 species marine ecosystems (Table 14).  Presently, 
the database contains information on a total of 3535 
finfish species of which 3035 are native species, 
representing 46 orders, 252 families and 1,018 genera.  
The 500 exotic fishes are also covered and majority of 
them are of ornamental types.  Out of the 3035 native 
fishes, 1016 are freshwater, 113 are brackish water and 
1906 are marine species.  The conservation status of 

3035 fishes was revised and updated as per the IUCN 
Red List Criteria.  The references relevant to the 
fishes in database, and their synonyms were updated 
with addition of 2973 synonyms.  The taxonomic 
information in the database was also cross validated 
with the information available in the Catalogue 
of Fishes and updated accordingly.  Images in the 
database were updated by adding 112 digital images in 
the main database.  The digital pictures of 62 marine 
fishes, 6 shell fishes and 149 exotic ornamental fish 
varieties were acquired, processed to good quality and 
added to the image library and out of these, 67 images 
were incorporated in database. 

ICAR-NBFGR aims to scale up the database to web 
interactive form, the existing structure of the database 
was revised and redesigned to cover additional new 
parameters and information on the parameters using 
the MySQL relational database management system 
under the Windows operating environment. The 
redesigned structure has 23 tables and relationship 
between the tables were created using the unique, 
primary and foreign keys. A web based data entry 
form using PHP and MySQL technologies under 
the Windows operating platform was developed to 
facilitate data entry in the tables of the database by 
the authenticated users. This form not only provides 
a facility for data entry, but also managing data and 
users.

The occurrence data of 2936 species (update 
2015-16) were incorporated in the GIS environment.  
The occurrence information of these fish species 
was downloaded from the GBIF portal (http://www.
gbif.org) for mapping and creating spatial database. 
Total 51,119 occurrence records of 2936 species were 
screened and compiled. A point vector data layer 
for 51,119 occurrence records in ARCGIS 10.0 was 
created. This point vector layer was georeferenced 

Table 14.  Ecosystem-wise present status of the Information Base on Fish Diversity of India

Category of Fishes Ecosystem No. of Fish Species   till 
2015-16

Additions in 
2016-17

Total No. of Fish Species 
in 2016-17

Native fishes Freshwater 936 80 1016
Brackish water 113 - 113
Marine 1887 19 1906
Total 2936 99 3035

Exotic fishes 462 38 500
Grand total 3398 3535
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with GIS based georeferenced ancillary layers like 
Administrative Boundary of India, Surface Water 
Resources of India and Fresh and Marine Water 
Ecoregions of the World. The georeferenced point 
vector layer was spatially superimposed on these 
ancillary layers and database along with the map, was 
developed (Fig. 65). 

Development of fish transcription factor 
repertoire database

A repertoire database of transcription factor in 
fishes was developed using published sources. Total 27 
literatures for the period 1989 to 2015 were scanned 
for identifying the transcription factor in fishes. A total 
of 70 transcription factors in 21 fishes were identified 
using these literatures and 17 attributes/ parameters 
were finalized to collect the information. These 
attributes are species name, transcription factor name, 
family name, ensembl_ID, gene_ID, symbol, alias, full 
name, chromosome map location, gene orientation, 
gene length, gene position, transcripts, gene ontology, 
paralog, ortholog and cross reference. To manage 
data of transcription factors, a database structure 

using MSACCESS relational database management 
system under the Windows operating environment 
was designed. To populate data in the tables of the 
database, a data entry form was designed and data on 
all 70 transcription factors were entered in the tables 
of the database using this data entry form (Fig. 66).

Project:  Documentation and 
development of passport 
information of exotic food and 
ornamental fishes in India 

Period:  April, 2014 - March, 2017

Personnel:  T.T. Ajithkumar (PI), Rejani 
Chandran, Aditya Kumar and 
Rajesh Dayal

Funding Support:  Institutional ICAR-NBFGR

A total of 350 exotic ornamental fish species 
including marine finfish and invertebrates available in 
the trade in India were documented from four states 
viz., West Bengal, Tamil Nadu, Andhra Pradesh and 
Maharashtra.  Through over 100 visits to aquarium 
shops, breeding and rearing units, farms and stocking 

Fig. 65. GIS based occurrence map of 2936 fish species
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Fig. 66  View of the data in the table of fish transcription factor repertoire database

Bicolor angel, Centropyge bicolor

Polko dot grouper, Cromileptes altivelis

Blue lipstick angel, Apolemichthys trimaculatus

Bagai cardinal, Pterapogon kauderni

Fig. 67  Some of the exotic ornamental fish species making way into aquarium trade in India
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facilities in these four states, a total of 300 exotic 
fishes found in the trade, but are not part of approved 
list, were procured, documented and brought to the 
Institute for live rearing and museum preservation 
(Fig. 67). Passport information was developed for 200 
exotic ornamental fishes found in India. 

Project:  Network Project on 
Agricultural Bioinformatics and 
Computational Biology (CABin 
Scheme: Fisheries domain)

Period:  February, 2015 – March, 2017

Personnel:  Ravindra Kumar (CCPI), 
Basdeo Kushwaha, Mahender 
Singh, Ajey K. Pathak and 
Murali S.

Funding Support:  ICAR - Indian Agricultural 
Statistics Research Institute, 
New Delhi

The Indian Council of Agricultural Research 
(ICAR), New Delhi established the Centre for 
Agricultural Bioinformatics (CABin) Scheme at 
ICAR-IASRI, New Delhi and started a mega project 
entitled ‘Establishment of National Agricultural 
Bioinformatics Grid (NABG) in ICAR’ funded by 
NAIP in 11th Plan with the collaboration of various 
Bureaux of ICAR as Domain Centres to provide the 
computational support to biotechnological research in 
agriculture for the country. Under the CABin Scheme, 
a ‘Network Project on Agricultural Bioinformatics and 
Computational Biology’ was again initiated in 2015, 
as an extension of above NABG project, to further 
develop and strengthen the bioinformatics research in 
NARES. Under this Network Project of CABin, two 
sub-projects, viz. ‘Identification and characterization 
of genes associated with abiotic stress in commercially 
important catfish, Clarias magur (sub-project 1)’ and 
‘Omics information system for fish and other aquatic 
animals (sub-project 2)’ were sanctioned to ICAR-
NBFGR, Lucknow. 

Identification and characterization of genes 
associated with abiotic stress:

Using the contigs from whole genome sequence 
data of C. magur (batrachus) generated at ICAR-
NBFGR, Lucknow, 23 sets of primers were designed 

and synthesized for two temperature stress responsive 
genes viz., Nupr1 (4) and Park2 (19). Similarly, 18 
sets of primers were designed and synthesized for 
four ammonia stress response associated genes, viz.,  
Ammonium transporter Rh type C-like 2 (rhcgl2), 
Aquaporin 1 (aqp1a.1), Glutamine synthetase (glulb) 
and Sodium-potassium-chloride co-transporter 
1 (slc12a2). For salinity, 32 sets of primers were 
designed and synthesized for four salinity stress 
response associated genes, viz., Solute carrier family 31 
member 1 (slc31a1), Solute carrier family 9 member 
A2 (slc9a2), Transient receptor potential cation 
channel subfamily V member 6 (trpv6) and Carbonic 
anhydrase II (ca2). The sequences for temperature 
genes, viz., Nupr1 and Park2, were generated through 
Sanger sequencing, which were found to be 1,203 and 
8,006 bp long, respectively. 

The experiments were conducted to study 
the expression of genes due to the stress of water 
temperature. Live specimens (n=20) of C. magur 
were exposed to high water temperature at 34°C for 
96 h after acclimatization period of over 21 days at 
the normal temperature. Five fishes in triplicate at 
high temperature along with the control (26°C water 
temperature) were exposed. A total of 18 tissue (liver 
and muscle) samples, using 5 fishes (3 from exposed 
and 2 from control) considering 3 biological and 3 
technical replicates, were taken for transcriptome 
generation. The specimens were also used for wet lab 
validation of gene expression through real time PCR 
(Fig. 68). Tissues from other experimental specimens 
were preserved in the liquid nitrogen and in the RNA 
later at -80°C for backup. Similar, experiments were 
also conducted for C. magur exposure at 15°C water 
temperature.

Fig. 68   Tissue sampling for transcriptome and real time gene 
expression analyses works
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Transcriptome sequence (minimum 5 GB/ 
sample) from 18 tissue (liver and muscle) samples of 
C. magur, exposed at 34°C along with control (26°C) 
water temperature, were generated on Illumina HiSeq 
platform. The QC report of transcriptome was found 
good based on Q30 values. The low quality base 
trimming and adapter removal was done in the control 
samples to obtain clean reads. The clean reads from 
four libraries per tissue were pooled, followed by de 
novo transcriptome assembly using Trinity assembler. 
The assembly statistics of the muscle and the liver 
tissues for control samples are presented in Table 15.

Table 15.  Transcriptome assembly statistics of 
muscle and liver tissues for control samples of C. 
magur

Parameters Liver Muscle
Transcripts generated 2,85,367 2,26,534
Maximum transcript 
length

20,100 48,655

Minimum transcript 
length

224 224

Average transcript length 787.6 833.6
Total transcript length 22,47,68,499 18,88,32,573
Percentage of Non-ATGC 
characters

0 0

Transcripts length ≥200 
bp

2,85,367 2,26,534

Transcripts length ≥500 
bp

1,11,336 90,226

Transcripts length ≥1 Kb 55,125 46,558
Transcripts length ≥10 
Kb

194 267

N50 value 1,356 1,544

Data analysis for other samples will be carried out 
for further assembly, annotation and for differential 
expression. The SNP markers will be mined from the 
generated transcriptome using bioinformatic tools. 
These mined SNPs will be tested against the sequence 
generated in C. magur at the Institute for population 
specific markers and subsequently for developing web 
database covering information on SNP markers.

Primers were designed and synthesized for the 
wet lab validation of gene expression using RT-
PCR for four temperature genes, Nupr1, Park2 and 
heat shock proteins (Hsp70 and Hsp90) along with 
β-actin for reference. The RNA was extracted and 

Fig. 69  ∆Ct based tissue-wise expression levels of genes 
(Nupr1, Park2, Hsp70 and Hsp90) in C. magur at 34oC and 

15oC water temperatures, along with control at 26oC

A

B

C

D
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PCR conditions were standardized using primers 
for real time expression of Nupr1 and Park2 genes. 
The gene expression levels observed in the muscle, 
liver, kidney and brain tissues of C. magur subjected 
to the temperature stress indicated higher expression 
in liver, kidney and brain tissues at 15°C for Nupr1, 
Park2, Hsp70 and Hsp90 as compared to the exposure 
at 34°C (Fig. 69).

Development and updating of databases
The genomic sequence and annotation data were 

periodically collected from the public data sources. 
The collected data was parsed and used for updating 
the online genomic resource databases, viz., FBIS 
(Fish Barcode Information system), FMiR (Fish 
Mitogenome Resource) and FishMicroSat (Fish and 
Shellfish Microsatellite Database) developed  earlier 
by the Institute. To update online Fish Karyome 
database (version 2.1: a chromosome database of 
fishes and other aquatic organisms), the data along 
with image was collected from the public data sources 
and included in the system after parsing. Presently, 
the FBIS database contains 27,530 records, whereas, 
FishMicroSat, FMiR and Fish Karyome contains 
13,407, 2061 and 902 records, respectively (Fig. 70).

The centralized browsing option for all five genomic 
resource databases was provided on a genomic portal 
(Fig. 71B). Two bioinformatics tools, viz., similarity 
search and pattern finders, were included in the 
portal to facilitate sequence analysis on the database 
of interest. This portal facilitates a platform to work 
with all or selected fish genomic databases of interest. 
The project’s activities are also illustrated in the 
portal. Besides, the portal includes the tool facilitating 
access of the High Performance Computing resource, 
named as Advanced Supercomputing Hub for Aquatic 
Animals (ASHAA), established at the Institute for 
genomic and proteomic data analyses.

A database named ‘FASGBase: Abiotic stress 
responsive gene database of fishes’ (earlier named 

A new database, named as HRGFish: A resource 
on hypoxia responsive genes in fishes, was developed 
and hosted on the World Wide Web domain, which is 
accessible at URL:http://mail.nbfgr.res.in/HRGFish/ 
(Fig. 71A). The database covers information on 818 
gene sequences for 35 types of genes belonging to 38 
fish species under 25 families. It integrates analytical 
tools, like information browser, primer design, ORF 
finder, BLAST, mRNA alignment tool, HRE (hypoxia 
response element) motif miner, etc.

Fig. 71 (A). A Screen shot of the HRGFish: A resource on 
hypoxia responsive genes in fishes, and (B). A screen shot of 

the genomic portal

Fig. 70  Record in genomic resource bases
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as ‘Abiotic Stress Responsive Genes in Fishes) was 
implemented through data mining from public data 
sources, using MySQL forbackend (Fig. 72) and 
PHP & Perl for front end development. The database 
presently covers information on 853 gene sequences 
for 38 gene types (17 genes for temperature, 11 genes 
for ammonia and 10 genes for salinity responses) 
belonging to 40 fish species under 26 families.

Project:  Techno-Legal Analysis of Policy 
Issues and Patents for Strategic 
Management of Fish Genetic 
Resources 

Period:  July, 2015 - March, 2018  

Personnel:  Poonam Jayant Singh (PI), 
Rehana Abidi, Ajay K. Pandey, 
Amar Pal, Amit Singh Bisht and 
Ravi Kumar

Funding Support:  Institutional ICAR-NBFGR

Zebra fish (Danio rerio) germplasm and 
Access and Benefits Sharing (ABS)

Zebra fish (Danio rerio) has been used as a model 
experimental animal since 1960’s (Pre-CBD era) when 
biological material was considered common heritage 
of mankind. The literature search from 1994-2016 
shows use of Zebra fish as a medical experimental 
model (Fig. 73). After enactment of Biological 
Diversity Act, 2002; Rules, 2003 and Regulation, 2014 
for accessing any germplasm from Indian territory 
for research, permission from National Biodiversity 
Authority (NBA) is mandatory. Further, for any patent 
grant related to the germplasm, approval of NBA is 
needed where access and benefit sharing course is 
decided. The CBD through Nagoya protocol allows for 
present day sharing, with governance rules in place. 
An examination of patent claims and description 
revealed that different zebra fish lines or mutations 
for experimental use (Commercial/non-commercial) 
were easily available in the international market, 

Fig. 72  Screen shot of FASGBase: Abiotic stress responsive gene database of fishes
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without mentioning their original source, as there 
is no regulation for export (Fig. 74). Hence, having 
governance implication on access and benefit sharing 
of Indian germplasm, the access permission for 
research is to be routed through NBA to appropriate 
the regulation of illegal biopiracy related genetic 
resource of zebra fish and there is a need to redesign 
the ABS issues for zebra fish germplasm conservation.

Interface designed for Fish Nucleotide Patent 
Explorer (FNPE)

Biological sequences are an important part of 
global patenting, with unique challenges for their 
effective and equitable use in practice and in policy. 
The scope of patent rights sought and granted requires 
computer readable data and tools for comparison.
In view of the above, a ‘Fish Nucleotide Patent 
Explorer’ (FNPE) interface was designed for patented 
sequences in public domain for fish genetic resources 
(FGR). The fish nucleotide patent explorer provides 
a comprehensive record of patent associated fish 
nucleotide sequencing information.

study of traditional knowledge associated with 
fish genetic resources in Loktak tribal fishing 
community

Traditional Knowledge (TK) is the practical 
knowledge based on tradition and experiences 
passed on from generation to generation. Scouting 
and documentation of fishing techniques/practices 
associated with traditional knowledge of tribal fishing 
community of Manipur was conducted in Loktak 
lake, Bishnupur, Imphal. Loktak Lake, the largest 
freshwater lake in Northeast India, is known for 
its circular floating swamps (called phumdis in the 
local language). The majority of fish species reported 

Fig. 73  Year-wise publications (1994-2016) on Zebra fish 
(Danio rario) as medical experimental model

A

B

Fig: 74  Zebra fish (Danio rario) (a) Mutations and (b) Bio-
capital (in US $) and zebra fish lines
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are Barilius  bendelisis, Garra gotyla, Acanthocobitis 
botia, Labeo dero, Cyprinus carpio, Puntius spp., 
Mastacembalus spp. and Nemachelius spp. Loktak 
tribal fishing community is the only fishing 
community in the region living in the phumdis and 
used indigenous techniques to catch fishes. Some of 
the fishing methods used by them, mostly indigenous, 
were: Nupi li, Khyol, Thop & Khayre, Longthrai, 
Lue (Bamboo Basket), Jalaon, Bamboo Basket Trap, 
Fishing  with Khyol at Loktak Lake and various types 
of cast nets used by tribes (Fig. 75). This base line data 
regarding fishing techniques/practices associated with 
traditional knowledge of tribal fishing community of 
Loktak lake may be useful for developing the non-
destructive methods of fishing, that can be used to 
sustainably consume the resources using traditional 
practices. 

Interaction meeting with stakeholders
The role of local communities as holders of 

traditional knowledge related to biodiversity is globally 
recognized. TK related to fisheries encompasses 
knowledge about biological, ecological, behavioural, 
nutritional and medicinal aspects of aquatic genetic 
resources (AqGR) through indigenous fishing practices 
of people. In order to provide technical and advisory 
support to the local communities for awareness 
about Geographical Indications (GI)  for knowledge 
embedded in traditional practices, the interaction 
meeting was conducted with stakeholders. Interaction 
with Dr. A.K. Gupta, Chairman, Tripura Biodiversity 
Board, Agartala, Tripura for creating awareness 
for empowering local Biodiversity Management 
Committee (BMC)/village panchayat and community 

Fig. 75  Various fishing techniques/practices used for fishing in Loktak lake, Manipur
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members, operating in the area of the traditional fish 
products of Tripura and registering them as GI, was 
held on 27th February, 2017. Interaction with Mr. Sunil 
Debbarma, Director, Tribal Research and Culture 
Institute, Agartala, Tripura was held on 28th February, 
2017 for creating awareness for empowering tribal 
communities for potential of utilising traditional 
knowledge and GI associated with biodiversity as 
traditional fish product of Tripura. The potential of 
fermented fish industry in Tripura state for economic 
gain of tribal community through digital intervention 
and GI branding was explored and discussed. 

Scouting and documentation of TK associated 
fish processing techniques of North East India

The CBD acknowledges the role of indigenous and 
local communities in protection, conservation  and 
sustainable use of   biodiversity through article 8(j), 
10(c), 17(2) and 18(4). FAO Code of Conduct of 
Responsible Fisheries also provides international 
recognition to TK through article 6.18, 7.6.6 and 
12.12. The norms for sustainability demand scouting 
and documentation of traditional fisheries knowledge 
and techniques in particular towards applications  for 
fish conservation management and development. 

Northeast India has rich cultural heritage and 
sustainable traditional practices associated with their 
way of life. There is a need to document practices by 
traditional knowledge holders and grassroot innovators 
with reference to fisheries for  innovations in natural 
resource management, agrobiodiversity conservation 
through participatory research and   technology 
development to develop scalable diffusion models 
with due emphasis on technology development with 
end user participation. In order to fulfil the above 
objective, scouting, documentation and processing of 
traditional fish products (fermented fish) of Tripura 
and Manipur was carried out at Maharajganj Bazar, 
Agartala and Teliamura fish market, West Tripura and 
at village Karang, Bishnupur, Manipur, respectively, 
for socio-economic development and sustainable 
utilization for innovative use of fish germplasm 
(Fig. 76). Combining indigenous knowledge with 
scientific knowledge can help to create innovative 
solutions that are culturally acceptable, economically 
feasible and environmentally sustainable. The 
documentation of TK serves as a model for utilising 
culturally embedded value of biological resources for 
tribal empowerment by strategic use for economic gain.

Fig. 76   Scouting of potential traditional fish products as Geographical Indications (GI) from North East India: (a) Imphal, 
Manipur and (b) Agartala, Tripura

(a) (b)



62

ICAR-NBFGR, Lucknow | Annual Report : 2016-17

Potential of Geographical Indications (GI) 
associated with traditional fish products 

Geographical Indications represents quality 
and reputation that is essentially attributable to 
geographical origin of goods. The fisheries sector 
has potential for using GI which is unexplored. Till 
date, GI related to fish and fish products have not 
been registered from India. European Union is far 
ahead in comparison where 46 products related with 
fish and fish products belong to fresh fish, molluscs, 
crustaceans and products derived therefrom. India 
has huge opportunity for exploring GI embedded 
in traditional fish products. Northeast India, is 
considered as one of the most culturally diverse regions 
of the world, with tribal communities and knowledge 
of traditional products. In view of the above, a survey 
was conducted for exploring the possibilities of local 
products related to fisheries, that has potential to be 
protected as a GI or community trademark of tribal 
people embedded with traditional knowledge from 
Tripura and Manipur during 26th February - 04th 

March, 2017 (Fig. 77).  The survey provides the first 
hand information on problems and framing strategy 
for further planning for online marketing and creating 
entrepreneur for livelihood security and economic 
gain through community involvement.

Project:   Intellectual Property 
Management and Transfer/
Commercialization of 
Agricultural Technology 
scheme (Up-scaling existing 
components i.e. Intellectual 
Property Right)

Period:  April, 2012 - March, 2017  

Personnel:  Poonam Jayant Singh (PI and 
Nodal Officer)  

Funding Support:  NAIF, ICAR

The IP & Patent Cell, NBFGR under the ICAR-
NAIF XIIth plan scheme is actively engaged in 
scouting of grassroots innovations, traditional 
knowledge practices related to biodiversity and raising 
awareness for Intellectual Property, Innovation and 
Entrepreneurship.

World Intellectual Property Day celebrations
World Intellectual Property Organization (WIPO) 

has designated April 26 as World Intellectual Property 
Day. An effort was made to ignite young minds with 
ideas for creative learning, by trying, failing fast and 
redoing things for a solution. Whereas all creative 
pursuits cannot be innovative, some do have potential. 
The objective of the programme was to raise awareness 
among kids to come up with a lot of different ideas 
with a fun learning journey to allow the minds of 
kids to open up to unseen possibilities for thinking 
differently in daily works. The World Intellectual 
Property Day, was celebrated at Prathmik Vidyalaya 
Ambedkar Zone-I, Lucknow on 26th April, 2016  
(Fig. 78) by initiating a capacity building programme 
on “IP and Creativity for Kids for Innovation” for 
enhancing creativity among rural kids and to raise 
awareness and increase understanding of IP .The 
school kids were taught about the importance of 
Intellectual Property Rights (IPR) in daily lives, the 
basics of IPR and how to protect IPR. An educational 
trip to Ganga Aquarium, ICAR-NBFGR was also 
organised for learning from nature about the creative 

Fig. 77  Processing of traditional fish products associated 
with TK (a) village Karang, Bishnupur, Manipur and (b) 
Maharajganj Bazar, Agartala and Teliamura fish market, 

West Tripura

(a)

(b)



62 63

ICAR-NBFGR, Lucknow | Annual Report : 2016-17

structures of different forms in nature. Address 
written postcards were also distributed to kids to share 
their creative ideas and innovation with the IPR Cell.  
An exercise on creative expression was organised that 
showcased problems of kids and the solutions they 
could create. The expressions were protected by kids 
using Copyright mark, their name and year to secure 
their creative expression. The World Intellectual 
Property Organization highlighted and encouraged 

the event by  integrating it as an outreach activity on 
conservation, IP, innovation and creative problem-
solving methods, available at WIPOs website at 
https://goo.gl/SWtbiE and at http://www.wipo.int/ip-
outreach/en/ipday/2016/map.html (Fig. 79)

Scouting for fisheries based grassroots 
innovations 

As per NAIF objective, the project aimed to nurture  
grassroots innovations towards IP-driven income 
generation through handholding with grassroots 
innovators and help them develop skills in fisheries 
and aquaculture for initiating their own enterprises. 
Scouting means looking for creative indigenous ideas/
innovations/traditional knowledge and to motivate 
and equip tribal community people with necessary 
knowledge and skill for arriving at innovation plans 
for setting their own enterprises. For handholding 
and promoting potential and progressive fisheries 
entrepreneurs and their grassroots innovations in 
Uttar Pradesh, a survey was conducted in Misripur 
village (Barabanki district) and fisheries entrepreneurs 
of rural areas associated with Lucknow on 
5th August, 2016.

Fig. 79  World IP Day ICAR-NBFGR event reported by WIPO

Fig. 78  Celebrating World Intellectual Property Day with 
capacity building programme on 'IP and Creativity for Kids 

for Innovation'
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In vitro reassembly of collagen from fish scales 
and swim bladder: An initiative of IPR and Patent 
Cell for potential incubation

Collagen is the most abundant protein found 
in animal body and widely used for biomedical and 
pharmaceutical applications. However, its applicability 
is severely limited due to high cost. For utilization 
of fish scale waste, an initiative was taken by IPR & 
Patent Cell of the Institute for utilising fish scales and 
in vitro reassembly of collagen from fish scales was 
attempted. Acid-soluble collagen (ASC) was isolated 

from waste freshwater carp fish scales and treated 
with different natural extracts. SEM micrograph of the 
perpendicular cut surfaces of the fresh carp scale and 
in vitro crystal formation showed its usage for scaffold 
and in vitro tissue engineering. The SEM analysis of 
in vitro crystals are shown in Fig. 80. The comparative 
study on in-vitro reassembly and crystallization of 
solubilised collagen from Indian major carps using 
fish swim bladder as a potential sources of biomaterial 
was also attempted.
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4.6  Program:  Evaluation of fish genetic resources:  
       exotics and health management

Transboundary transfer of genetic resources for 
culture in non-native regions has been an important 
activity in alleviating hunger and also source of 
livelihood for producers. Over the course, such 
transboundary movements have raised concerns due 
to disease and ecological risks and various sanitary 
and phtysanitary certifications have come into force 
to regulate such movements. In India, the fish and 
fish products are at present, the largest group among 
agricultural exports, with close to 10.00 lakh tonnes 
in terms of quantity and Rs. 30,000 crores (4700 
million USD) in value with shrimp being a major 
commodity.  This accounts for around 10% of the 

total exports of the country and nearly 20% of the 
agricultural exports. Over 80% of the production 
is supported by an exotic, white leg shrimp and the 
seed production dependent upon the import of 
broodstock and multiplication. ICAR-NBFGR has 
consistently supported this sector, through its research 
on disease diagnostics, surveillance program and 
technical backstopping for effective implementation 
of prevention of disease outbreaks and accurate 
reporting of diseases. ICAR-NBFGR supported 
DADF with guidelines to establish quarantine facility 
to comply with WTO regime. Research on disease 
diagnostic protocol need to be strengthened so that 
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Fig. 81 GIS map showing the surveyed farms in West Godavari 
district, Andhra Pradesh

Fig. 80  (a) Freeze fracture structure of fish scale (b) & (c) in vitro crystallisation of Acid-soluble collagen and hydroxyapatite from fish scale

(a) (b) (c)

more species under culture systems can be assessed. 
Risk and benefit assessment model that suites need of 
India need to be established and validated for future 
use in assessment of exotic introductions. 

Project:  Risk and benefit assessment 
of an illegally introduced fish 
species Piaractus brachypomus, 
pacu in India

Period:  August, 2013 - October 2016

Personnel:  Pravata Kumar Pradhan (PI); 
Aditya Kumar, V.S. Basheer and 
Satyendra Mohan Srivastava 
(ICAR-NBFGR, Lucknow); 
P.P. Chakrabarty, ICAR-CIFA 
Regional Research Centre 
(RRC), Kalyani and S.S. Giri, 
ICAR-CIFA RRC, Vijayawada

Funding Support:  NFDB

Piaractus brachypomus, popularly known as red 
bellied pacu, belongs to the family Serrasalmidae; 
order Characiformes and is a native of Amazon and 
Orinoco River basins of South America. Although 
the fish species has been reported to be introduced in 
20 countries, status of its establishment in countries 
except Papua New Guinea is largely unknown. In 
India, it is reported to have been introduced without 
formal permission during early 2000 and over the 
years, culture and breeding of pacu in India has picked 
up and there were many unconfirmed reports of 
availability of pacu in natural waters, which has raised 
a concern that this exotic fish may affect indigenous 
fishes in the wild. Hence, to assess the risks and 
benefits associated with culture of this fish, an NFDB 
funded project entitled 'Risk and benefit assessment 

of an illegally introduced fish species pacu (Piractus 
brachypomus)' was undertaken at ICAR-NBFGR, 
Lucknow. The salient achievements are mentioned 
below: 

In Andhra Pradesh, during 2015, the total culture 
area of the pacu farms surveyed was approximately 
2591 ha and total production was reported to be 20145 
tonnes (Fig. 81). According to the farmers perception, 
out of 268 farmers surveyed, 153 farmers expressed 
that short culture period and faster growth are the 
main advantages for pacu culture. In addition, some 
farmers (n=12) were of the view that pacu culture 
required less manpower whereas, 8 farmers felt that 
it was easy to culture pacu. With regard to chances of 
escape of pacu to natural water bodies, 250 farmers 
expressed that there were no chances of escape (Fig. 
82). However, 18 farmers expressed that there might 
be chance of escape. 
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Fig. 82  Survey of fish farms culturing pacu in Andhra Pradesh and collection of information regarding pacu culture

A total of 29 pacu hatcheries were surveyed in 
West Bengal and it was observed that maximum 
number of pacu hatcheries (n=20) were located in the 
North 24 Parganas (Fig. 83). Analysis of data of seed 
production during the last 5 years indicated about 3 
fold increase in spawn and fry production in 2015 
against those produced in 2011. Total spawn, fry and 
fingerlings production in the surveyed hatcheries 
was approximately 553 million,  196 million and 8.4 
million, respectively.  With regard to probability of 
escape of pacu to natural water bodies, out of the 29 
hatcheries surveyed, 28 hatcheries had no connection 
with natural water bodies and therefore, less chances 
of escape to the wild. Analysis of farmers perception 
about pacu culture indicated that out of 20 farmers, 14 
farmers expressed that lesser culture period and faster 
growth were the advantages for pacu culture and 2 
farmers expressed that it was easy to culture pacu. 

In Kerala, a total of 62 farms covering an area 
of 42ha were surveyed in 4 districts i.e. Thrissur, 
Ernakulam, Alappuzha and Kottayam. Analysis of 
farmers perception about pacu culture indicated that 
out of 62 farmers, 42 farmers expressed that short 
culture period and faster growth were the advantages 
for pacu culture. Forty seven farmers mentioned that 
they did not face any difficulties in pacu culture and 
9 farmers felt that it was easy to culture pacu. With 
regard to chance of escape to natural water bodies, 
although many of the farmers used net to cover the 
farm/inlet/outlet /or both, 37 numbers of farmers 
expressed that there were chances of escape to the 
wild. 

Fig. 83  Breeding and seed production activities in pacu hatchery in West Bengal

For knowing the market availability of pacu, 
several fish markets in Andhra Pradesh, West Bengal 
and Uttar Pradesh were surveyed. In Andhra Pradesh 
and West Bengal, out of total 47 fish markets surveyed, 
Pacu was available in 8 markets and the retail price 
varied from Rs. 120-140/kg. In Uttar Pradesh, out of 
15 markets surveyed, pacu was available in 3 markets 
and the price varied between Rs. 90-160/kg. However, 
in Gorakhpur, one of the major fish markets of Uttar 
Pradesh, out of the 30 fish shops, pacu was available 
in 15 shops and sellers informed that there was good 
demand for pacu in the eastern part of state. Survey of 
two important trading centers in Andhra Pradesh i.e. 
Eluru and Akiveedu indicated that a quantum of 15-
20 metric tonnes of pacu/day  are being marketed to 
Northeast India, West Bengal, Odisha, Tamil Nadu and 
Kerala. Survey of wholesale ornamental fish market in 
Galiff street of Kolkata indicated that, out of total 125 
traders involved in the ornamental fish trade, only 5 
traders sold pacu. Survey of retail aquarium fish shops 
in Andhra Pradesh and West Bengal indicated that 
out of 16 shops 7 shops were selling pacu. Importantly, 
it was mentioned that as the fish grows to large size, 
the fish keepers resell the fish back to the vendors and 
often release in the pond and other water bodies. 

For availability of pacu in natural water bodies, 13 
landing centers in Andhra Pradesh, 9 in West Bengal 
and 21 in Kerala were surveyed and wild caught pacu 
was not observed in any of these landing centres 
(Fig. 84). Compatibility study of pacu with major 
carps indicated that inclusion of pacu neither affected 
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Fig. 84  Collection of information regarding availability of pacu in natural water bodies

Fig. 85  Rearing of pacu with fry and fingerlings  of Indian major carps and analysis of gut contents of pacu

the growth nor the survival of IMCs. Predatory 
behaviour of pacu were checked by rearing of fry and 
fingerlings of IMCs with adult pacu without providing 
of feed for a period of 7 days. Gut content analysis of 
the pacu consecutively for 7 days did not reveal any 
fish contents and it was concluded, pacu does not have 
predatory behaviour for fish (Fig. 85). 

Freshwater Fish Risk Assessment Model 
(Wilding and Rowe, 2008) was used for assessing 
the likelihood of establishment of pacu in the wild 
and its potential environmental impacts following 
establishment. The results indicated that pacu has high 
risk of establishment in the wild and medium risk of 
potential impacts on the aquatic ecosystems. Based 
on the information generated under the project and 
and through involvement of stakeholder’s an Expert 
Consultation on ‘Prospects of sustainable pacu, 
Piaractus brachypomus culture in India’ was held during 
December 10-11, 2016 at ICAR-NBFGR, Lucknow to 
share the findings of the project. Some of important  

action points of the expert consultation include,  in 
continuation of the completed project, further studies 
are required to fill some information gaps, with focus 
on, use of more risk assessment  models to determine if 
pacu can get established in natural water bodies and if 
it gets established, can it become invasive. In addition, 
more intensive surveys in natural waters in partnership 
with State Fisheries Departments (SFDs) are required 
to ascertain its status in the natural water bodies.  
Till an informed decision on its legal introduction is 
taken at the national level, action should be taken to 
avoid proliferation of pacu culture/seed production 
and awareness should be created among SFDs and 
farmers about the status of this illegally introduced 
fish. In addition, all the SFDs should be requested 
to discourage culture of exotic species that have not 
been approved by Department of Animal Husbandry 
Dairying and Fisheries, Ministry of Agriculture and 
Farmers Welfare, Government of India.
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Project:  National Surveillance 
Programme for Aquatic Animal 
Diseases

Period:  April, 2013 – March, 2018

Coordinator:  Joykrushna Jena, Deputy 
Director General (Fisheries 
Science), ICAR

Co-coordinator:  Kuldeep Kumar Lal, Director, 
ICAR-NBFGR, Lucknow 

Personnel:  Neeraj Sood (PI), Pravata Kumar 
Pradhan, T. Raja Swaminathan, 
Rehana Abidi and G. Rathore

Funding Support:  National Fisheries Development 
Board

Diseases are recognized as a major constraint to 
the growth of aquaculture and early detection of the 
diseases is considered to be key to their control. This 
requires active vigilance for signs of disease outbreak, 
and rapid diagnosis of its infectious aetiology and 
can be achieved through a structured surveillance 
programme. Presently, the Surveillance Programme 
is being implemented in 16 States and 3 Union 
Territories. The objectives of the ongoing surveillance 
programme are to rapidly detect new and emerging 
pathogens, to know the occurrence and distribution of 
endemic pathogens and improve the disease reporting 
to international organisations. 

Infectious myonecrosis (IMN), an OIE-listed 
shrimp viral disease, results in heavy mortalities 
mainly in juveniles and sub-adults of Litopenaeus 

A B

Fig. 86 (A)  Basophilic inclusions in the interlamellar region of the gills of Pangasianodon hypophthalmus. (B) Amplification of 
Chlamydial signature region from DNA extracted from gills of affected P. hypophthalmus

vannamei. Till date, the disease had been reported 
only from Brazil and Indonesia. During October 
2016, the disease was reported from a shrimp farm 
from East Midnapur District, West Bengal on basis of 
RT-PCR, sequencing of PCR products and bioassay. 
The report from West Bengal was cross-validated, 
as well as, confirmed by two other laboratories. The 
collaborating centres in West Bengal were alerted 
about IMNV infection and asked to undertake targeted 
active surveillance in affected area. Subsequently, the 
disease has been reported from West Godavari district 
of Andhra Pradesh. In view of this, an alert was sent 
to State Fisheries Departments of all the coastal states 
and collaborating centres involved in shrimp disease 
surveillance. In addition, an emergency response 
team comprising of ICAR-CIBA, Chennai; FCRI, 
Thoothukudi; RGCA-MPEDA, Nagapattinam; SIFT, 
Kakinada and C. Abdul Hakeem College, Melvisharam 
was constituted under NSPAAD to know the extent of 
spread of IMNV in Tamil Nadu and Andhra Pradesh. 
Perkinsus olseni, an OIE-listed molluscan pathogen, 
was reported in farmed Perna viridis on the basis of 
histopathology, RFTM culture assay and PCR from 
Padanna backwaters of Kasaragod district of Kerala. 
Epitheliocystis infection, an emerging disease caused 
by members belonging to the order Chlamydiales, 
was diagnosed in diseased P. hypophthalmus (new 
fish host) with a history of continuous mortality 
on the basis of histopathology and 16S rRNA gene 
sequencing (Fig. 86). 

During the reporting period, a total of 1656 farms 
were surveyed for sample collection and a total of 
19209 samples of finfish and shellfish were collected 
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Fig. 87  Dr. J.K. Jena, Coordinator, NSPAAD and DDG 
(Fy Sc.) addressing principal investigators and co-investigators of 
collaborating centres of NSPAAD during Annual Review Meeting

Fig. 88  Sh. Aditya Kumar Joshi, Joint Secretary (Fisheries) evaluating 
the progress of National Surveillance Programme 

at ICAR-NBFGR

and screened for selected pathogens. The major 
pathogens reported during this period in finfish 
include; Cyprinid herpesvirus, carp edema virus, 
Aphanomyces invadans, Saprolegnia parasitica, S. 
ferax, S. diclina, Aeromonas hydrophila, A. veronii, A. 
sobria, Edwardsiella tarda, Acinetobacter baumannii, 
Photobacterium damselae, Pseumonas fluorescens, 
Citrobacter freundii, Klebsiella pneumniae, Myxobolus 
sp., Thelohanellus sp., Trichodina sp. Argulus sp., 
Lernaea sp., Dactylogyrus sp., Diplostomum sp. Major 
pathogens in shrimps included white spot syndrome 
virus, infectious hypodermal and haematopoietic 
necrosis virus, hepatopancreatic parvovirus, monodon 
baculovirus, and Enterocytozoon hepatopenaei (EHP). 
Infection with EHP, a microsporidian parasite, which 
was detected in the year 2015 from the country, has 
been found to be quite widespread and also been 
detected in shrimp farms from Bhiwani and Rohtak 
in Haryana where vannamei is being cultured using 
ground saline water. The infection is associated with 
severe growth retardation and white faeces syndrome 
in shrimps. 

Furthermore, one of the major emphasis of the 
programme has been to strengthen passive disease 
surveillance by organizing mass awareness meetings, 
as well as, diagnostic capability of state fisheries 
officers. During the year, a total of 106 awareness 
programmes have been organized by collaborating 
centres and more than 10317 stakeholders including 
fish farmers and State Fisheries Officers participated 
in these meetings. The awareness meetings have 
been conducted in collaboration with the respective 
state fishery departments in order to familiarize the 
stakeholders about the surveillance programme and 
to discuss the basic concepts on fish diseases and 
their management among the fish farmers. In order to 

strengthen the diagnostic capability of state fisheries 
officers, a total of 23 trainings were organised in which 
536 stakeholders including fisheries officers, farmers 
and research fellows were imparted training on fish 
disease diagnosis.

The diagnostic capability for the emerging 
pathogens is continuously upgraded and during the 
reporting year, the same was upgraded by including 
Enterocytozoon hepatopenaei using spore wall protein 
primers and Tilapia lake virus. Moreover, the positive 
controls are being provided to the collaborating 
centres as per their requirement. Till date, baseline 
information about 5635 farms and results of screening 
of samples collected from 772 farms under active 
surveillance has been entered in National Database on 
Aquatic Animal Diseases. More information regarding 
active surveillance and disease outbreaks is being 
added. Information on aquatic animal diseases from 
all the collaborating institutes is being compiled at the 
nodal centre and is being used for QAAD reporting 
to international organisations viz., OIE and NACA. 
Importantly, all the diseases are getting reported on 
the basis of level III diagnosis.

The Annual Review Meeting of National 
Surveillance Programme for Aquatic Animal Diseases 
(NSPAAD) was organised at National Bureau of Fish 
Genetic Resources, Lucknow during May 27-29, 2016 
(Fig. 87). The meeting was attended by Principal 
Investigators, Co-investigators and research scholars 
of collaborating centres. For the review meeting Prof. 
Iddya Karunasagar, Sr. Consultant, FAO and Dr. K.V. 
Rajendran, Head, Division of Aquatic Environment 
and Health Management ICAR-CIFE, Mumbai were 
invited as external experts for evaluating the progress 
of all the collaborating centres. In addition, the progress 
of all the sub-projects under the programme was also 
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evaluated by a select panel of experts drawn from 
the collaborating centres. Subsequently, the progress 
of the NSPAAD was reviewed by Sh. Aditya Kumar 
Joshi, Joint Secretary (Fisheries), Department of 
Animal Husbandry, Dairying and Fisheries, Ministry 
of Agriculture and Farmers Welfare, Government of 
India, in a meeting at ICAR-NBFGR on October 20, 
2016 (Fig. 88). The annual progress of the surveillance 
programme was reviewed in a meeting at Krishi 
Bhawan by the Technical Advisory Committee chaired 
by Sh. Aditya Kumar Joshi, Joint Secretary (Fisheries) 
on March 10, 2017.

Under the referral laboratory, positive controls 
for emerging pathogens viz. tilapia lake virus and 
Enterocytozoon hepatopenaei using spore wall proteins 
were procured from different laboratories abroad. 
In addition, the positive controls for different OIE-
listed diseases were provided to collaborating centres 
as per their requirement. The samples of infectious 
myonecrosis virus infected shrimps received from C. 
Abdul Hakeem College were cross-validated and found 
to be psoitive for IMNV. In addition, samples received 
from Animal Quarantine and Certification Services 
were screened for listed pathogens. Further, two cases 
of tumors in goldfish were diagnosed as infiltrative 
lipoma, and fibroma with systemic mycobacteriosis.

Sub-Project 1: Surveillance of Freshwater Fish 
and Shellfish Diseases in Uttar 
Pradesh and Haryana 

Personnel:  Pravata K. Pradhan, Neeraj 
Sood, A. Kumar, C. B. Kumar, 
Rehana Abidi and Gaurav 
Rathore

During the reporting period, emphasis was given 
to collect the baseline information of the fish farms in 
the selected districts covered under active surveillance 
and a total of 734 farms were surveyed and their 
baseline information was collected and the same has 
been entered in the database. To create awareness 
among the stakeholders, mass awareness programmes 
were organized at Maharajganj, Uttar Pradesh on 
December 15, 2016 and at Faridabad, Haryana on 
March 19, 2017, which were attended by a total of 175 
and 205 farmers, respectively (Fig. 89). 

Under active monitoring, sampling was carried 
out in 89 fish farms in the selected farms  in 6 districts  

Fig. 89  Dr. P.K. Pradhan, Principal Scientist addressing 
farmers during an awareness meeting at Maharajganj to create 

awareness about the disease surveillance programme

viz. Bahraich, Barabanki, Kushinagar, Lakhimpur-
Kheri, Maharajganj, Unnao of Uttar Pradesh and  a 
total of 661 fish samples were collected and screened 
for 2 important viruses viz. SVCV and KHV and  
found  negative.  In addition, taking advantage of the 
baseline information of the fish farms, during winter 
season (when there are chances of more disease 
occurrence particularly of infection with Aphanomyces 
invadans) in Maharajganj and Barabanki districts of 
Uttar Pradesh, 768 farmers were contacted through 
telephone about occurrence of disease outbreaks. Out 
of which, 24 farmers in Maharajganj and 17 farmers 
in Barabanki had indicated about disease problems. 
Later on, all these farmers were visited personally 
and the investigated. After investigation, 12 farms in 
Maharajganj and 11 farms in Barabanki were confirmed 
to have epizootic ulcerative syndrome. Furthermore, 
CyHV-2 infection was detected in apparently healthy 
goldfish samples. During the reporting period, a total 
of 22 disease outbreak cases were investigated, which 
included 11 cases due to infection with Aphanomyces 

Fig. 90 (a)  Tilapia showing skin lesions following 
experimental challenge with Shewanella putrefaciens. 
(b) Increase in melanomacrophage centres in spleen of 

experimentally infected tilapia



72

ICAR-NBFGR, Lucknow | Annual Report : 2016-17

Fig. 91  Collection of samples from shrimp farms of Haryana

invadans; three cases due to infection with EHP, one 
case each due to infection with Aeromonas hydrophila, 
infection with Saprolegnia ferax , once case due to 
poisoning and five cases due to water quality problems. 
In addition, Shewanella putrefaciens isolated from 
kidney of diseased tilapia from Hisar. Haryana was 
used to reproduce the disease by intraperitoneal route 
(Fig. 90).  

In addition, sampling was carried out in 12 shrimp 
farms in Rohtak and Bhiwani districts of Haryana 
and samples were screened for white spot syndrome 
virus (WSSV), infectious hypodermal haematopoietic 
necrosis virus (IHHNV), hepatopancreatic parvovirus 
(HPV) and Enterocytozoon hepatopenaei (EHP) (Fig. 
91). All the farms were found negative for WSSV, 
IHHNV and HPV whereas 6 farms were found 
positive for EHP. 

Sub-Project 2:  Surveillance programme for 
aquatic animal diseases of 
ornamental fishes in the states 
Kerala and Tamil Nadu

Personnel:  T. Raja Swaminathan (PI) and 
V.S. Basheer

Freshwater ornamental fish collection from 
selected farms in selected districts from 
Kerala and Tamil Nadu

A total of 285 ornamental fish samples were 
collected from Kerala (Ernakulam, Thrissur, 
Allapuzha, Kottayam and Kollam) and Tamil Nadu 
(Chennai and Madurai). Ornamental fish disease 
management consultation was given to 22 ornamental 
fish farmers and 18 antibiotic sensitivity tests were 
carried out to found the correct antibacterial agent to 
treat the diseased fish.

Screening of collected specimens for 
occurrence of important OIE listed diseases

The samples were screened for important OIE 
pathogens viz., Koi Herpes Virus (KHV) and Spring 
Viraemia of Carp (SVC) and all samples found negative 
for KHV and SVC. A validation PCR test was carried 
out for the first time reporting of OIE listed disease, 
Perkinsus olseni from clam reported by CMFRI for 
the first time in India using PCR and sequencing 
(Fig. 92). Partial 4a gene of CEV was amplified and 
analysed comparing sequence available on NCBI for 
the same region. The result suggested that Indian CEV 
is genetically distinct from CEV from UK, Poland and 
Japan.

A rapid and sensitive loop-mediated isothermal 
amplification (LAMP) assay for detection of Cyprinid 
herpesvirus 2 (CyHV-2) was developed (Fig. 93). The 
assay is able to detect a minimum of 5 virus particle. 
New primers were designed from the whole genome 
sequence of CyHV-2 of China and Japan strain and 
amplified different regions of CyHV-2 for identification 
and confirmation of strain of virus present in India. 
Based on major capsid protein gene a new set of 
nested primer pair was designed for detection of virus. 
The primer was successfully amplified in 0.01 pg DNA 
(DNA mix of fish and virus). CyHV-2 Virus particles 
were purified in sucrose gradient ultra-centrifugation. 
The purified particles were confirmed using PCR and 
transmission electron microscopy.
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Multiple, variably-sized, pale-white masses 
on skin of the two affected goldfish

A section of spleen showing  typical acid-
fast bacilli (arrow) in centre of granuloma 

by Ziehl- Neelsen staining.

The mass showing well differentiated 
adipocytes infiltrating the muscle fibres 
which appear to be undergoing hyaline 

degeneration

A section of the goldfish kidney showing 
multiple caseo-calcareous granulomas, 

surrounded by fibrosis, replacing most of 
the renal parenchyma.

The goldfish showing a protruding 
lobulated mass on dorsal region of the 

operculum on the left side

An overview showing abundant collagen 
in interlacing bundles (blue) and nuclei of 

differentiated fibroblasts (red).

Fig. 92  First report of cutaneous infiltrative lipoma in goldfish

Fig. 93  Primer sensitivity test for MCP gene of Cyprinid Herpes Virus -2

Project:  Deciphering Aphanomyces 
invadans genome to understand 
its mechanism of infection in 
fishes

Period:  April, 2015 - March, 2018

Personnel:  Pravata K. Pradhan (PI), 
Vindhya Mohindra, Neeraj 
Sood and Rajeev Kumar Singh 

Funding support:   Institutional, ICAR-NBFGR

Infection with oomycete Aphanomyces invadans, 
has been responsible for large-scale mortalities 
of cultured and wild fish in 26 countries across 
4 continents. At present, it is the only OIE-listed 
fish disease reported from our country. Despite 
being a highly virulent pathogen and causing huge 
economic losses, no information is available about the 
fundamental mechanisms underlying development 
and pathogenicity in A. invadans infection. Knowing 
the genes that are virulent in nature; play vital role 
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in pathogen’s adaptation to different hosts and help 
pathogen to evade host immune defence, would help in 
gaining insights towards understanding pathogenicity 
mechanisms that can be targeted for disease control. 
The advent of next generation sequencing technology 
would greatly facilitate to address these questions. 
Hence, in the present study, using PacBio Next Gen 
Sequencer, attempt has been made to sequence and 
annotate  A. invadans genome. 

A total 19 SMRT cells were used for sequencing 
libraries which yielded 20.6 Gb polymerase read 
data. The raw reads were assembled and a total of 914 
contigs were produced which included both primary 
(396 contigs) and alternate contigs (518 contigs). 
Genome completeness was determined by BUSCO 
analysis with highly conserved core eukaryotic genes 
which showed 423 no of genes conserved among 
eukaryotes with 98.6% completeness. A total of 18,622 
protein-coding genes were predicted from genome 
assembly using various ab initio gene prediction 
programs. Functional annotation of predicted genes 
by Blast2Go analysis assigned Gene Ontology (GO) 
terms to 14,819 protein-coding genes. Total 24,226 
genes were assigned with GO terms in Biological 
process (BP), 18,135 genes in Molecular Function 
(MF) and 14081 genes in Cellular component (CC). 
Additionally, a total of 5,700 genes belonging to 
metabolic pathways were annotated using the KEGG 
database. These genes were functionally categorized 
into 4 major processes- cellular processes (n=1611 
genes), environmental information processing 
(n=1114 genes), genetic information processing 
(n=2025 genes) and metabolism (n=1604 genes) 
(Fig. 94). Maximum number of genes was involved in 
signal transduction, followed by, the those involved in 
cell growth and transport, respectively.

Pfam analysis showed a total of 10881 protein 
coding gene assigned with Pfam annotations. Among 
these 4721 genes involved in PHI interaction, 2077 
were functionally characterized in Blast2Go analysis 
into three categories- Biological Process (n=974 
genes), Molecular Function (n=778 genes) and cellular 
component into (n=325 genes).

Assembled genome having 396 scaffolds was 
used to identify repetitive families and a total of 5326 
repetitive elements were identified which contained 
both interspersed, as well as, tandem repeats. A total 
of 1,168 proteins out of 18622 predicted proteins 
of Aphanomyces sp showed signal peptide in their 

sequences. Remaining 17,454 protein sequences were 
analyzed which led to 6,827 non-classical secretory 
proteins. 

The predicted secretome was also classified by 
PHI database, in which 186 protein coding genes 
showed 470 unique PHI-ID. Majority of genes showed 
reduced virulence (n=215) and loss of pathogenicity 
(n=86), respectively, in host-pathogen interaction. 
Predicted secretome were functionally annotated 
into Biological process (n=243), Molecular function 
(n=216), and Cellular Component (n=204). Only 332 
genes of secretome had shown GO terms in Blast2Go 
analysis, in which, 93 genes had shared GO term in 
three categories; while, 8, 10 and 76 genes of secretome 
were specific to BP, MF and CC, respectively.

Phylogenetic analysis revealed more closeness 
of study strain (Aphanomyces sp) with Aphanomyces 
invadans (reference strain) in phylogenetic tree of 
both actin and NAD-dependent glycerol-3-phosphate 
dehydrogenase (GPD) genes. A total of 49,100 bp 
of mitochondrial genome of Aphanomyces was 
assembled that consisted of 90.5% coding regions 
and 9.5% intergenic region. The linear comparison 
of mitochondrial map in Aphanomyces invadans with 
reference strain (Aphanomyces invadans NJM9701) at 
various loci revealed that the number and orientation 
of genes are similar in study and reference strains 
except two genes. It is strongly felt that there could 
be major variations in Indian A. invadans strain, as 
genomic variation between same strains grown in 
different geographical regions is known to be profound 
and often strongly associated with adaptability. Hence, 
further comparative genomics studies are in progress.

Project:  Development of an immune 
marker and understanding 
host-Aphanomyces invadans 
interaction using macrophage 
cell line

Period:  April, 2014 - March, 2017

Personnel:  Neeraj Sood (PI), Pravata 
Kumar Pradhan and C. Muduli

Funding Support:  Institutional ICAR-NBFGR

Macrophages are one of the most primitive 
phagocytic cells of vertebrates and invertebrates and 
are the most important cells in the immune response 
in fishes. However, monoclonal antibodies (MAbs) 
recognizing surface molecules on fish macrophages 
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Fig. 94  Functional annotation of predicted genes (by KAAS server). Maximum number of genes (30.1%) was involved in signal 
transduction followed by the genes that involved in cell transport (9.8%) and growth (9.7%). 

are not available. It is envisaged that pure population 
of macrophages as immunizing antigen has a greater 
probability of leading to development of MAbs 
specifically reacting with macrophages. Therefore, in 
the proposed study, pure population of macrophages 
i.e. catla thymus macrophage (CTM) cells is being 
used to raise MAbs against catla macrophages. 
Moreover, in fish, neutrophils account for only 
small portion of total leukocyte number which puts 
a significant burden of initial immune response on 
fish macrophages, highlighting their importance 
in responding to infections. The fish pathogenic 
oomycete Aphanomyces invadans, elicits a distinct 
granulomatous response, in a bid to contain invading 
hyphae. However, the detailed molecular mechanisms 
involved between the host-oomycete interaction 
particularly in early stages of infection are not known. 
In order to study these mechanisms in detail, the 
development of fish cell line infection model is being 
attempted using CTM cells.    

Previously, the hybridomas produced following 
immunization of splenocytes from immunized mice 
with myeloma cells were screened for producing 
antibody against catla thymus macrophage (CTM) 
cells. However, none of the hybridomas produced 
antibodies against CTM cells. Therefore, BALB/c mice 

Fig. 95  Hybridomas growing in a 96 well tissue culture plate

were again immunized intraperitoneally with CTM 
cells emulsified in Freund’s complete adjuvant. Booster 
injections were given with Freund’s incomplete 
adjuvant similarl. The spleen from the immunized 
mice was collected and a fusion was carried out with 
myeloma cells. The hybridomas were selected using 
HAT medium. A total of 65 hybridomas were produced 
(Fig. 95). The supernatant from the hybridomas is 
being checked for reactivity with CTM cells.

For understanding host-A. invadans interaction, 
macrophage cultures of C. catla were incubated with 
zoospores of A. invadans. During the study, a close 
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interaction was observed between tips of hyphae and 
cells. However, the cells did not show chemotaxis or 
adherence to the hyphae of the oomycete. The cells 
were collected at different time intervals following 
infection viz. 6 hrs, 12 hrs, 1 day, 2 days and 3 days 
post-infection. The expression analysis of immune 
genes of the catla macrophages following incubation 
with A. invadans zoospores did not reveal any 
specific trend. For comparing the results of in vitro 
experiments with actual disease situation, catla 
advanced fingerlings were experimentally infected 
with A. invadans and expression of innate immunity 
genes was studied, which indicated upregulation of 
TGF-beta, IL-10, IL-1beta and C3 genes whereas, 
iNOS gene was downregulated.

Project:  Characterization of 
Aphanomyces invadans from 
NE India to develop diagnostic 
techniques and control 
measures

Period:  October, 2013 – March, 2017

Personnel:  Pravata K. Pradhan (ICAR-
NBFGR); Lopamudra Sahoo 
and Chandan Debnath (ICAR 
Complex, Tripura)

Funding Support:  DBT, Govt. of India

Suppression of host defences is likely to play a 
critical role in infection with Aphanomyces invadans. 
Host defence suppression by oomycetes remains poorly 
understood. Possibly, virulence factors secreted by the 
pathogen might account for the immuno-suppression 
and the lack of an effective response to pathogen 
infection. RNASeq analysis constitutes a simple, 
rapid and informative strategy for gene discovery 
and development of molecular resources useful for 
functional genomics with no genetic research history. 
Transcriptome analysis of other oomycete pathogens 
like Phytophthora infestans; Saprolegnia parasitica; 
Aphanomyces euteiches, etc. identified a number of 
candidate genes involved in virulence, pathogenicity 
and various biochemical and physiological processes. 
Despite the huge economic importance of A. invadans, 
no information is available about the pathogenicity 

mechanisms in A. invadans. Hence, in the present 
DBT-twinning project, using a functional genomics 
approach attempt has been made to gain a first insight 
into the transcriptome of A. invadans. 

RNASequencing of germilings and mycelium 
stages of  A. invadans was completed and the high 
quality sequences were aligned against A. invadans 
genome. The alignments were assembled to create 
uniform set of full length transcripts, and estimate 
the expression levels of all genes and transcripts. 
Similarity searches were carried out on the identified 
uniform set of full length transcripts against the NCBI 
non-redundant (nr) database and Oomycetes protein 
sequence dataset available at EumicrobeDB. Mapping 
and functional annotation of the transcripts was 
carried out with Blast2GO, using standard parameters. 
In addition, InterProScan searches were run through 
Blast2GO with the results merged with the already 
existing annotations. For determining the  transcripts 
which are differentially expressed between different 
stages i.e. zoospores (completed earlier under the same 
project); germlings and mycelium of A. invadans, 
differential gene expression analysis was performed 
using tool Ballgown (which takes the transcripts and 
expression levels from StringTie and applies rigorous 
statistical methods).

A total of 32,926 full length transcripts were 
identified and subjected to BLASTX similarity 
search, mapping and annotation. Top-hit species 
distribution revealed 29,892 transcripts has similarity 
with Aphanomyces invadans, 1208 with Aphanomyces 
astaci and 50 with Saprolegnia parasitica. Of the 32,926 
transcripts, 1659 did not have any significant blast hit 
and 11,692 transcripts found to be hypothetical in 
nature. Differential expression analysis using Ballgown 
indicated that between germling and zoospore, 188 
genes were differentially expressed,  out of which 100 
genes were down regulated and 88 genes were up 
regulated. Whereas, between mycelium and germling, 
304 genes were differentially expressed, out of which 
209 genes were down-regulated and  95 genes were up 
regulated and similarly comparison between mycelium 
and zoospore indicated  differential expression of 195 
genes, out of which 103 genes were down regulated 
and  92 genes were up regulated. Further analysis for 
validation of genes in quantitative PCR  is in progress. 
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Project:  ICAR-Consortia Research 
Platform on Vaccines & 
Diagnostics: Evaluating the 
effect of immunization on 
protection against infection 
with Aphanomyces invadans

Period:  August, 2015- March, 2017

Personnel:  Pravata K. Pradhan (PI), Neeraj 
Sood and Chandra Bhushan 
Kumar

Funding Support:  ICAR (CRP-Vaccine), 
New Delhi

Infection with Aphanomyces invadans is recognized 
as one of the most destructive diseases of freshwater 
and brackishwater fishes and till today, there are no 
effective control and treatment measures available for 
this disease (OIE, 2016). Immunization could be one 
of the other health management strategies to increase 
resistance against A. invadans infection. Hence, the 
present study was planned with an objective to evaluate 
the efficacy of different antigens of A. invadans for use 
as vaccine candidate. 

Three different antigenic preparations i.e. 
extracellular products of A. invadans, zoospores of 
an avirulant strain of A. invadans and inactivated 
germinated zoospores (germlings) of virulent strain 
of A. invadans were evaluated. However, out of the 
three antigens, in the preliminary trials, inactivated 
germinated zoospores had provided encouraging 
results. Hence, detailed studies were undertaken 
to evaluate the efficacy of inactivated germinated 
zoospores of A. invadans as an antigen for use as 
vaccine candidate. For achieving this, A. invadans 
cultures were induced to sporulate and germinate 
in the laboratory. The 24 hour old germlings were 
attenuated by fixing in paraformaldehyde. The 
attenuated germilings were resuspended in PBS and 
concentration of the suspension of germilings was 
adjusted (1x105  cells/ml). From the germlings, the 
soluble antigens were prepared by disrupting the 
germilings by shaking tissue homogenizer with metal 
beads. These soluble antigens  were used as antigen in 
conjunction with and without adjuvant Montanide™ 
ISA 763 A VG (Seppic). For the experiment, 160 
numbers of rohu (74 ± 12 gm size) were divided into 
4 groups with 40 fish in each group. The experimental 
groups were immunized intraperitoneally with 
adjuvant, inactivated germinated zoospores and 

inactivated germinated zoospores mixed with 
adjuvant, separately whereas the control group 
was injected only with PBS.  After 21 days of first 
immunization, the fish in experimental groups were 
given a booster dose, similarly. After 7 days of booster 
dose, the fish were challenged with zoospores (1000 
no./fish) of A. invadans and observed for a period of 4 
weeks and level of protection was determined in terms 
of relative percent survival (RPS). There was 66% RPS 
in the group immunized with inactivated germinated 
zoospores mixed with adjuvant (Fig. 96). Further, 
histopathological examination of the surviving fish 
indicated that the lesion area was restricted to the site 
of infection with well developed granulomas (Fig. 97). 
On the other hand in the adjuvant control group, as well 
as, group of fish injected with inactivated germinated 
zoospore, although there was delayed mortality 
in comparison to control, all the challenged fish 
succumbed to infection. These preliminary findings 
indicate that inactivated germinated zoospores of 
A. invadans could be explored for use as one of the 
vaccine candidates.  

Fig. 96 Mortality curve of different groups of rohu 
(immunized and control) following experimental infection 

with Aphanomyces invadans

Project:  All India Network Project on 
Fish Health

Period:  July, 2015 - March, 2017

Personnel:  Pravata Kumar Pradhan (PI), 
Chandra Bhushan Kumar and 
Aditya Kumar

Funding agency:  ICAR, New Delhi

The development of antibiotic resistance among 
pathogens has been recognized as a serious global 
health threat. There are many reports that have 
established a link between antibiotic use in food 
producing animals and emergence of antibiotic 
resistance in bacteria, and transfer of these resistant 
organisms to humans via food chain. Considering 
the apparent increase in the occurrence of antibiotic 
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Fig. 97  (a) Histopathological analysis of lesion area showing severe necrosis of muscle fibres in control rohu. (b) Well developed 
granulomas containing the infection in fish immunized with inactivated germinated zoospores along with adjuvant.

(a) (b)

resistance among bacteria during past years, and its 
possible implications for public health, many countries 
have established mechanisms for avoiding misuse 
of drugs/chemicals. However, no such mechanism/
system exists in our country. For developing an 
efficient regulatory mechanism, extensive scientific 
data is required in variety of aquatic species cultured 
in the Indian farming systems, so that based on 
such information, guidelines can be developed to 
approve drugs which are safe, effective and has 
minimal adverse impact. Further, although, aquatic 
animal health problems in aquaculture and their 
impacts on yield are well known, but are not often 
quantified systematically. So, assessments of the 
economic impacts of disease on aquaculture can bring 
to light the need for adoption of farmer-oriented, 
environment friendly, integrated primary health 
management packages for aquaculture.  Keeping this 
in mind, the All India Network Project on Fish Health 
was implemented by ICAR in the Fisheries sector 
and ICAR-CIBA, Chennai was the lead centre of the 
project. ICAR-NBFGR, Lucknow component of the 
project had two objectives; (i) to collect information 
on the medicines/drugs and testing kits used in 
aquaculture through questionnaire based survey in 
Uttar Pradesh and (ii) to assess the  economic impact 
of major fish diseases in Uttar Pradesh.

To collect the information about medicines/drugs 
used in aquaculture in Uttar Pradesh, all the district 
fisheries officers of U.P. were requested to provide 
information about the shops/dealers in their respective 
districts. Based on the information received, contacts 
were made with the aqua shops/dealer/company/
farmers. Surveys results indicated that the products 
of following firms viz., Virbac, VXL Animal Health 
Nutrition, Universal Agrovet, Himalaya Animal 

Health, Neospark, Zoetis India Limited, Alembic 
Pharmaceuticals Ltd, Provet Pharma Pvt. Ltd, Biostadt 
India Ltd, Golden Streak, Drugs and pharmacutical 
Ltd, Indo Gulf Pharmaceuticals, Suvi Aqua. company 
are available in U.P. (Fig. 98). In total, 52 drugs 
were available and the details about the product 
(commercial) name, manufacturer/ supplier full 
address, type of the product, price, active ingredients, 
method /mode of application, etc. have been compiled 
and updated in online database of AINPFH.

For economic loss assessment, a total of  720 
number of farms were surveyed which included, 352 
farms in Barabanki, 348 farms in Maharajganj and 10 
farms each in Bahraich and Lakhimpur districts of 
Uttar Pradesh (Fig. 99). During the survey, as per the 
information provided by the farmers, disease problems 
of 60 farms (covering 44.34 ha) were documented 
which included epizootic ulcerative syndrome (32 
numbers of farmers); unknown etiology (10 numbers 
of farmers); water quality (15 numbers of farmers); 
redness on body (2 numbers of farmers) and fin & 
tail rot (1 numbers of farmer). Economic losses due to 
different diseases in the affected farms were estimated 
to be approximately of Rs. 54,181/- per hectare. 
Project:  Poverty alleviation through 

prevention and future control 
of the two major socio-
economically important 
diseases in Asian aquaculture

Period:  May, 2016 – May, 2019
Personnel:  Neeraj Sood (PI), Pravata 

Kumar Pradhan and Vindhya 
Mohindra (from ICAR-NBFGR, 
Lucknow)

Funding Support:  DBT, India and BBSRC-DFID, 
UK.
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Fig. 98  Collection of information about drugs/chemicals used in aquaculture from different distributors

Fig. 99  Interviewing fish farmers for collecting  information regarding economic losses due to diseases 

A trilateral consortium involving research 
institutes in India, Bangladesh and United Kingdom 
funded by DBT-BBSRC-DFID, is working on key 
diseases of carps and shrimps encountered in Asia 
viz., Infection with Aphanomyces invadans and white 
spot disaese, respectively. Under the project, the focus 
is to develop understanding of the host-pathogen 
interactions in dynamic disease situation, studying 
the socio-economic impacts of the two diseases, as 
well as, role of the pond environment in regulating 
the occurrence of disease outbreaks. At ICAR-
NBFGR, the focus is on infection with Aphanomyces 
invadans which is responsible for heavy mortalities 
in Indian major carps during winter months. The 
knowledge generated under the project would be 
useful in identifying novel, universal and sustainable 
intervention methods for the two diseases.

For understanding host-pathogen interaction 
in dynamic disease situation, susceptible rohu 
and resistant common carps were injected intra-
muscularly with zoospores of Aphanomyces invadans. 
The tissue samples from experimentally challenged 
fish viz., mucus, muscle, spleen and kidney have 
been collected at different time points following 
experimental infection and stored at -80oC. 

For epidemiological studies, 248 farms have been 
randomly selected out of a total of 358 farms. All 
the selected farmers have been informed about the 

objectives of the programme through letters and also 
the tentative dates of visit. A questionnaire prepared 
by Prof. Kenton L. Morgan  in consultation with 
NBFGR scientists has been translated into Hindi. For 
engaging local farming community, Dr Tanjil Sowgat, 
Research Officer along with research scholars of the 
project from ICAR-NBFGR has initiated the field 
work. In total, 150 questionnaires, 15 interviews and 2 
budget diaries will be conducted. The questionnaires 
have been translated in Hindi for collecting the 
information from farmers to identify acceptable risk 
of disease outbreaks in aquaculture in relation to 
different attributes of poverty, their threshold limit 
and soci-economic cutoffs that are necessary for a 
subsistence standard of living.

Under the programme, Dr. Chris Hauton, 
University of Southampton, UK and administrative 
lead of the overall project visited ICAR-NBFGR on 
September 25, 2016 to discuss about carp experiments 
(Fig. 100). Thereafter, the annual meeting of the 
project was held at ICAR-NBFGR, Lucknow during 
December 13-17, 2016 (Fig. 101). The project 
personnel including Prof. Kenton L. Morgan, Prof. 
Pieter van West, Dr. Valerie Smith, Dr. Sergey 
Shubin from United Kingdom and Dr. Neeraj Sood, 
Dr. P.K. Pradhan and Dr. Vindhya Mohindra from 
ICAR-NBFGR participated in the meeting. During 
the meeting, the work components under different 
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Fig. 100 Meeting with Dr. Chris Hauton, Administrative Lead of 
the project at ICAR-NBFGR, Lucknow

Fig. 102  Visit to fish farm in Maharajganj, Uttar Pradesh

Fig. 101 Annual Meeting of the project at ICAR-NBFGR, 
Lucknow

Fig. 103  Fish Farmers Interaction Meeting at Maharajganj, UP.

tasks for carp experiments were discussed in detail. 
On December 14, 2016, a visit to fish farms located 
in Maharajganj was organised to have first-hand 
knowledge of the farming practices (Fig. 102). This 
was followed by a Fish Farmers Interaction Meet at 
Maharajganj, Uttar Pradesh on December 15, 2016 

which was attended by 175 fish farmers (Fig. 103). 
During the meeting, the farmers were apprised about 
the importance of their involvement in the project 
for socio-economic survey, as well as, identifying risk 
factors of disease outbreaks and developing strategies 
for their management. 
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WORKSHOPS/SYMPOSIA/TRAININGS/MEETINGS 
ORGANIZED

Review Workshop of ICAR Consortium 
Research Platform on Genomics 

The Review Workshop for ICAR Consortium 
Research Platform (CRP) on Genomics was organised 
at NBFGR, Lucknow on 7th June, 2016. The workshop 
was inaugurated by  Dr. Trilochan Mohapatra, Hon’ble 
Secretary, DARE and Director General, ICAR, New 
Delhi. The dignitaries present on this occasion were:  
Dr. J.K. Jena, DDG (Fisheries Science), ICAR, New 
Delhi and Lead Centre Project Co-ordinator, ICAR 
CRP- Genomics; Dr. T.R. Sharma, Director, ICAR-
NRCPB, New Delhi and Director, ICAR-IIAB, Ranchi; 
Dr. N.P. Singh, Director, ICAR-IIPR, Kanpur; Dr. A.D. 
Pathak, Director, ICAR-IISR, Lucknow; Dr. Rajender 
Kumar, DG, UPCAR, Lucknow; Dr. V.K. Mishra, 
Scientist In-charge, ICAR-CSSRI, Regional Centre, 
Lucknow; Dr. Ravindra Kumar, Acting Director, 
ICAR-NBFGR, Lucknow; Dr. A.K. Shasany, Senior 
Principal Scientist, CSIR-CIMAP, Lucknow and all the 
PIs and Co-PIs of lead and collaborating institutions 
of this programme. 

Dr. J.K. Jena gave an overview of the work undertaken 
in the programme. He also briefed about other 
network research programmes being undertaken by 
the Fisheries Research Institutes of the ICAR. Dr. T.R. 
Sharma presented an overview of the evolution and 
growth of genomics research in India. He highlighted 
that the technology has transformed the sequencing 
and genomics research in present times and it is high 
time to focus efforts on using structural genomics 
data for functional genomics. Before this Dr. Ravindra 
Kumar, Acting Director, ICAR-NBFGR, Lucknow 
welcomed the guests and participants and gave an 
overview of the research programmes. 

Dr. Mohapatra, while appreciating the research 
achievements of genomics programme in the country, 
emphasised  for greater attention on application of the 
large amount of data being generated in genomics. He 
appreciated the work done under the CRP-Genomics 
Platform within this short time and suggested several 
points for the improvement of the ongoing projects. 

Dr. T.R. Sharma and Dr. A.K. Shasany were invited 
to evaluate progress of the projects as expert members 
during the review meeting. Dr. Jena gave an overview 
of different projects being carried out under CRP-
Genomics. During the annual review meeting, the PIs 
of all the participating institutes presented progress of 
the work done under their projects.

Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR, 
New Delhi inaugurating the review workshop in presence of 

Dr. J.K. Jena, DDG (Fy. Sci.), ICAR, New Delhi others.
Dr. J.K. Jena introducing the aims and scope of the CRP 

Genomics

Dr. T. Mohapatra addressing the participants
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On this occasion, Dr. Mohapatra visited 
laboratories, farm facilities and Ganga Aquarium and 
addressed scientists and other staff of the Institute. 
He emphasized upon working together cutting 
across disciplines for achieving high impact results 
through innovative ideas. He also inaugurated an 
entertainment park for children in residential complex 
of the Institute.

Expert consultation on ‘Prospects of sustainable 
pacu, Piaractus brachypomus culture in India’

A two days Expert Consultation on ‘Prospects of 
sustainable pacu, Piaractus brachypomus culture in 
India’ was organised during 10-11 December, 2016 
at the Institute to review the status and assess the 
feasibility of culture of exotic fish, Pacu, in India. 
The consultation was based on the information 
generated under a National Fisheries Development 
Board (NFDB)-funded project ‘Risk and benefit 
assessment of an illegally introduced fish species pacu 
(Piaractus brachypomus)’ and through involvement 
of stakeholder’s experiences. Thirty-five participants 
including project investigators, subject experts, 
scientists, representatives from the State Fisheries 
Departments (SFDs) of Andhra Pradesh, Telangana 
and Uttar Pradesh, farmers and research scholars 
participated in the consultation. The programme 
consisted of four sessions and was inaugurated by the 
Chief Guest Dr. J.K. Jena, Deputy Director General (Fy. 

Sc.), ICAR, New Delhi where as Dr. S.D. Tripathi, Ex-
Vice Chancellor & Director, ICAR-Central Institute 
of Fisheries Education, Mumbai; Dr. V.V. Sugunan, 
Ex-Director, ICAR-CIFRI and Senior Consultant, 
NFDB, Hyderabad and Shri Rama Sankar Naik, 
Commissioner of Fisheries, Government of Andhra 
Pradesh were the Guests of Honour.

In his welcome address, Dr. Kuldeep K. Lal, 
Director, ICAR- National Bureau of Fish Genetic 
Resources, Lucknow apprised participants about 
thrust areas and major contributions of the Bureau and 
stressed on the need for taking proactive steps for safe 
introduction and propagation of exotic germplasm 
in the country. Dr. V.V. Sugunan, highlighted that as 
fisheries is a state subject, state fisheries departments 
should be made aware about implications of culture of 
illegally introduced exotic fishes, through national level 
workshops/meetings. Speaking on the occasion, Dr. 
S.D. Tripathi cited the example of effect of introduction 

Dr. T. Mohapatra, Secretary, DARE and Director General, ICAR, New Delhi visiting farm, hatchery and Ganga aquarium facilities 
at the Institute. Dr. J.K. Jena, DDG (Fisheries Science), ICAR, New Delhi is explaining the DG, ICAR about the same

Dr. J.K. Jena, DDG (Fy. Sci.), ICAR, New Delhi inaugurating 
the expert consultation

Dr. S.D. Tripathi, Ex-VC & Director, ICAR-CIFE, Mumbai 
addressing the participants

Dr. K.K. Lal, Director, ICAR-NBFGR, Lucknow delivering the 
welcome address
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of tilapia and cautioned that careful approach should 
be taken for introduction of any introduced species as 
they might cause more damages than gain in long run. 
Shri Rama Sankar Naik mentioned that State Fisheries 
Department, Government of Andhra Pradesh has 
been promoting culture of indigenous species in the 
state and culture of exotic species can be taken up with 
high biosecurity measures. He also informed that all 
the farms are being put on GIS map. Dr. J.K. Jena in 
his address cited some of the positive impacts of trout 
introductions in the country and stressed on taking 
proactive steps in evaluating potential exotic aquatic 
species for introduction in the country.

Hands-on Training Course on ‘Bioinformatics in 
Next Generation Sequencing Data Analysis’

A short-term hands-on training course on 
‘Bioinformatics in Next Generation Sequencing Data 
Analysis’ was organized during 2-11 August, 2016. 
The purpose of the programme was to give theoretical, 
as well as, practical insights into different aspects of 
dealing with whole genome/ transcriptome sequence 
data with the aim to develop trained manpower 
in the area of next generation sequencing data 
analysis. The participants were provided hands-on 
practice for assessment of quality of whole genome/ 
transcriptome sequencing data generated on NGS 
platforms, trimming of low quality reads of the data, 
assembly of the reads using different assemblers, 
retrieval of assembled contigs, gene prediction and 
annotation from the assembled contigs and micro-
RNA data analyses along with other tools to help 
them to understand about the software installation 
and programme run by themselves. Twenty 
candidates, including Principal Scientists, Senior 
Scientists, Associate Professors and Research Scholars 
from different organizations, participated in the 

programme. The programme was organized on the 
basis of the payment of training course fee.

short Course on ‘Recent Advances in Fish 
Reproductive Biotechnology for Propagation of 
Endangered species’

The Institute organised an ICAR-sponsored 
short training course on ‘Recent Advances in Fish 
Reproductive Biotechnology for Propagation of 
Endangered Species’ during 18-27 July, 2016. A total 
of 13 scientists from various research organizations 
of the country participated in the course. Chief 
Guest Prof. Rajendra Kumar, Director General, Uttar 
Pradesh Council of Agricultural Research, Lucknow 
inaugurated the programme. Dr. Sudhir Raizada, 
Assistant Director General (Inland Fisheries), ICAR, 
New Delhi was the Guest of Honor on this occasion 
where as  Dr. Ravindra Kumar, Acting Director, ICAR-
NBFGR, Lucknow presided over the function. The 
dignitaries also released a training manual prepared 
for the benefit of the participants. Dr. S.K. Majhi, Sr. 
Scientist was Course Director of the programme.   

Chief Guest Dr. WS Lakra, Former Director and Vice 
Chancellor, ICAR-CIFE, Mumbai with ICAR-NBFGR staff and 

participants of the training programme

Training programme on Fish Cell Culture 
Techniques 

A training programme on fish cell culture 
techniques was organized at ICAR-NBFGR, Lucknow 
during 1-7 April 2016. A total of 11 participants 
from various research organizations from all over 
India participated in the  programme. The training 
programme covered various aspects like different cell 
culture methods, characterization of cell lines using 
molecular and cytological means and virus isolations 
using cell lines and its storage and retrieval. The 
training also included the molecular approaches for 
viral pathogen identification and characterization.

Dr. Ravindra Kumar, Acting Director, ICAR-NBFGR, 
Lucknow addressing the participants
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Annual Review meeting of National surveillance 
Programme for Aquatic Animal Diseases

The Annual Review Meeting of National 
Surveillance Programme for Aquatic Animal Diseases 
(NSPAAD) was organised at the Institute during 27-
29 May, 2016. The meeting was attended by Principal 
Investigators, Co-investigators and research scholars 
of collaborating centres. Prof. Iddya Karunasagar, 
Sr. Consultant, FAO and Dr. K.V. Rajendran, Head, 
Division of Aquatic Environment and Health 
Management, ICAR-CIFE, Mumbai were invited 
as external experts for evaluating the progress of all 
the collaborating centres. In addition, the progress of 
all the sub-projects under the programme was also 
evaluated by a select panel of experts drawn from the 
collaborating centres. 

Subsequently, the progress of the NSPAAD was 
reviewed by Sh. Aditya Kumar Joshi, Joint Secretary 
(Fisheries), Department of Animal Husbandry, 
Dairying and Fisheries, Ministry of Agriculture and 
Farmers Welfare, Government of India, in a meeting 
held at ICAR-NBFGR, Lucknow on 20th October, 2016. 
The annual progress of the surveillance programme 
was reviewed in a meeting at Krishi Bhawan by the 
Technical Advisory Committee chaired by Sh. Aditya 
Kumar Joshi, Joint Secretary (Fisheries) on 10th March, 
2017.

Dr. A. Gopalakrishnan, Director, ICAR-CMFRI, Kochi 
inaugurating the training

A practical session of the training programme

Review Workshops of North-east Research 
Programme

Two review workshops of the Institute’s North 
East (NE) component participatory research 
programme on ‘Exploration and characterization of 
fish germplasm resources and indigenous knowledge 
in North Eastern Region of India’ were convened 
during the year under report. The first workshop was 
organised under the Chairmanship of Dr. Kuldeep K. 
Lal, Director, ICAR-NBFGR, Lucknow on 3rd October, 
2016 at Department of Zoology, Gauhati University 
Guwahati. Late Dr. P.C. Mahanta, Former Director, 
ICAR-DCFR, Bhimtal was Guest of Honour on this 
occasion. Another review workshop was organised 

Dr. J.K. Jena, Coordinator, NSPAAD and DDG (Fy. Sci.), ICAR 
addressing the participants

Guests, resource persons and participants of NSPAAD annual 
review meeting

Shri Aditya Kumar Joshi, Jt. Secretary (Fisheries) DAHDAF, 
chairing the review meeting
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on 28th March, 2017 at ICAR-NBFGR, Lucknow. 
Dr. P.K. Pandey, Dean, College of Fisheries, CAU, 
Lembuchera, Agartala participated in the workshop  
as  Chief Guest on Dr. Kuldeep K. Lal, Director, ICAR-
NBFGR, Lucknow presided the function . All the 
project partners presented progress of the work done 
during the year which were thoroughly discussed 
and reviewed by the Guests, Director and Scientists 
of ICAR-NBFGR, Lucknow in the workshop. New 
concept notes on project proposals were also presented 
by some of the  research partners for further taking up  
the programme in collaboration with ICAR-NBFGR, 
Lucknow during  2017-18.

Workshop of Fishery Scientists of KVKs from 
Zone-I and Zone-Iv 

The Institute, in collaboration with ICAR-
Agricultural Technology Application Research 
Institute, Kanpur, hosted a workshop of fishery 
scientists of Krishi Vigyan Kendras (KVKs) from 
Zone-I and Zone-IV on project proposals related 
to fishery on 7th October, 2016. Dr. R. Suresh, Sr. 
Consultant, HRD, National Fisheries Development 
Board (NFDB), Hyderabad was Guest of Honour on 
this occasion where as Dr. Kuldeep K. Lal, Director, 
ICAR-NBFGR, Lucknow chaired the inaugural session. 
The programme was coordinated by Dr. S.K. Dubey, 
Principal Scientist, ICAR-ATARI, Kanpur and Dr. L.K. 

Tyagi, Principal Scientist, ICAR-NBFGR, Lucknow. 
Project proposals on various aspects of fisheries were 
presented by the Subject Matter Specialists of KVKs of 
Zone I (Mohali, Barnala, Tarantaran, Doda, Budgam) 
and Zone-IV (Allahabad, Balrampur, Barabanki, 
Champawat, Chitrakoot, Udham Singh Nagar and 
Lalitpur). The proposals were evaluated for funding by 
the NFDB, Hyderabad under coordination of ICAR-
ATARI, Kanpur.

Training on ‘Competency Enhancement of Skilled 
support staff’

A three-day training-cum-workshop on 
‘Competency enhancement of Skilled Support Staff ’ 
was organized at the ICAR- NBFGR, Lucknow during 
15-17 February, 2017. A total of 18 Skilled Support Staff 
of the Institute from headquarters and its Aquaculture 
Research and Training Unit, Chinhat participated 
in the training which was organised under Annual 
Training Programme (ATP) by HRD Unit of ICAR-
NBFGR, Lucknow. The programme was inaugurated by 
Dr. Ravindra Kumar, Acting Director, ICAR-NBFGR, 
Lucknow. Dr. Kumar emphasized upon the importance 
of competency enhancement of Skilled Supporting Staff 
of the Institute for carrying out their official duties, as 
well as, in their daily routine, in the wake of changing 
scenario of online and cashless systems. 

Lectures on the relevant topics were delivered by 
different resource persons from the Institute during 
the training. The sessions included formal lecture, as 
well as, hands on training sessions on: 1. Knowledge 
on subjects related to Salary and Income Tax; 2. Basic 
Concepts of Computer Applications; 3.Knowledge 
of working of Accounts Section and Cashless 
transactions; 4. Administrative Structure and Salary; 
5.Work method of Store Section;  6. Role of MS-office in 
Administrative Works; 7. Working with ERP, Internet 
and E-mail and 8. Practical Knowledge and skills for 

Review workshop of North East research program of 
ICAR-NBFGR

Dr. K.K. Lal, Director, ICAR-NBFGR, Lucknow addressing 
fisheries scientists of KVKs

Dr. Vindhya Mohindra, Head and Nodal Officer, HRD Cell, 
ICAR-NBFGR, Lucknow addressing during training of skilled 

support staff
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Laboratory works. The valedictory session was held 
on 17th February, 2017 under the chairmanship of  
Dr. Kuldeep K. Lal, Director, ICAR-NBFGR, Lucknow. 
Dr. Vindhya Mohindra, Course Coordinator and HRD 
Nodal Officer, ICAR-NBFGR, Lucknow presented 
a brief training report. Dr. Lal released a training 
manual of the training-cum-workshop, in Hindi, 
for use as a ready reference by the participants, and 
presented the certificates to the trainees. The program 
was conducted by Mr. A.S. Bisht, Co-Nodal Officer, 
HRD, ICAR-NBFGR, Lucknow.

Workshops for Kids on ‘Creativity, Biodiversity 
and Innovation for Entrepreneurship’

For enchaining creativity and to promote 
entrepreneurship and innovation among kids, a three 
days summer workshop on ‘Creativity, Biodiversity 
and Innovation for Entrepreneurship’ was organised 
during 31st May - 2nd June, 2016 at ICAR-NBFGR, 
Lucknow in collaboration with UPCAR, Lucknow. 
A total of 50 kids of class 6th to 10th from 21 school 
of Lucknow and nearby areas participated in the 
workshop. The programme was inaugurated by Prof. 
Rajendra Kumar, Director General, U.P. Council 
of Agricultural Research, Lucknow, who expressed 
concerns over decline in biodiversity and stressed 

the need for its conservation. Kids were given 
information and hands-on experience on various 
aspects of biodiversity importance including fresh 
water pearl culture, fish culture, yoga classes, herbal 
colour making, understanding science through 
cartoons and puppets, using bio-waste like fish scale 
and corn leaf to create products, etc. Emphasis was 
given on thinking out of the box for creative ideation 
and designing, identifying problems and visualization 
for problem solving. The expert resources persons 
were: Dr. Ashok Monwani, Scientist, Bioved Research 
Institute, Allahabad; Dr. Mahesh Pal, Scientist CSIR-
NBRI, Lucknow; Dr. P.K. Srivastava, Principal 
Scientist, CSIR-CDRI, Lucknow; Mr. Aman Deep 
Singh, Assistant Professor, Dr. Ram Manohar Lohiya 
National Law University (RMLNLU), Lucknow; 
Dr. Ravi Pandey, Senior Associate, IIT, Kanpur; 
Dr. K.A. Pandey,  Associate Professor, RMLNLU, 
Lucknow; Dr. R.C. Chaudhari, Former Scientist & 
President, PRDF; Dr. Rehana Abidi and Dr. S.K. 
Singh, Principal Scientists; Dr. T.T. Ajith, Sr. Scientist 
and  Dr. A.K. Yadav, Chief Technical Officer, ICAR-
NBFGR, Lucknow; Dr. Neelam J. Singh, Yoga expert 
and Dr. Sujeet Kumar, Scientist, UPCAR, Lucknow. 
The valedictory session of the workshop was presided 
over by Dr. Ravindra Kumar, Acting Director, ICAR-
NBFGR, Lucknow who interacted with students about 
their acquired knowledge and their skill development. 
The programme was convened by Mrs. Poonam Jayant 
Singh, Nodal Officer, ITMU, ICAR-NBFGR, Lucknow. 

Dr. K.K. Lal, Director, ICAR-NBFGR, Lucknow giving 
certificate for skilled support staff

Dr. Rehana Abidi, Acting Director, ICAR-NBFGR, Lucknow 
adressing school kids during workshop

Participating tribal school kids from Loktak lake, Manipur 
with staff of ICAR-NBFGR

Participants of workshop for kids with guest, faculty and staff 
of ICAR-NBFGR
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A one day workshop for kids on ‘Understanding 
Creativity for Innovation’ was organised on 02nd March, 
2017 for tribal kids of Loktak fishing community at 
first floating school of the country, in village Champu 
Khangpok, Noirang District Bishnupur, Manipur in 
collaboration with People’s Resource Development 
Association (PRDA), Bishnupur, Manipur and 
Baitarani Initiative, Bhubaneswar. The purpose 
was for providing basic elementary education and 
enhancing creativity for innovation among tribal kids. 
During the event a short training for school teachers 
as trainers for workshop on Geographical Indications 
also conducted. The workshop was attended by 30 
tribal kids and teachers of Loktak lake. The IP & Patent 
Cell of the Institute performed creativity exercises 
with the kids.

National Fish Farmers’ Day Celebrated 
The Institute celebrated National Fish Farmers’ 

Day on 10th July, 2016. A total of 65 fish farmers from 
different districts of Uttar Pradesh participated in the 
programme. Speaking on this occasion, Dr. Ravindra 
Kumar, Acting Director, ICAR-NBFGR welcomed the 
farmers and briefed about the activities of the Bureau. 
The Chief Guest of the function, Dr. S.D. Singh, 
Former Assistant Director General (Inland Fisheries), 
ICAR explained about importance of National Fish 
Farmers Day and deliberated on potential of the state 
in increasing the fish production. He urged the farmers 
to use the latest technologies in order to enhance 
aquaculture productivity. This was followed by 
interactive lectures on ‘Preparation and Management 
of Fish Ponds’ by Dr. S.K. Singh; ‘Fish Seed Production 
and Hatchery Management’ by Dr. S.K. Srivastava 
and ‘Fish Health Management’ by Dr. P.K. Pradhan. 
Thereafter, there was demonstration about the carp 
hatchery operations to the farmers in ICAR-NBFGR 
farm. The farmers also visited the Ganga Aquarium. 
During the programme, the appreciation certificates 
were distributed  to progressive fish farmers. Quality  
fish seed was also distributed to the farmers adopted 
under ‘Mera Gaon Mera Gaurav’ programme on the 
occassion. 

Agricultural Education Day Celebrated
The Institute celebrated Agricultural Education 

Day on 3rd December, 2016 to enhance awareness and 
knowledge on environment, cleanliness and aquatic 
biodiversity and need for their conservation to school 
children. A lecture on Agricultural Education in India 
was delivered for increasing awareness among the 
students towards contributions and career avenues 
in agriculture sector by Dr. Gaurav Rathore, Head, 
Fish Health Management Institute, ICAR-NBFGR, 
Lucknow. The day was marked as Open House Day 
for the school children of the city and the facilities 
of Ganga aquarium, labs, farm and hatchery were 
kept open for them where they were given necessary 
information on fish biodiversity and fisheries related 
aspects. Drawing competition (Junior and Senior 
groups) for students of various schools of Lucknow 
were organized which was participated by about  70 
students.. The winners were awarded with  cash 
prize and certificate of merit on the occasion of 33rd 

Foundation Day and Farm Innovators Day held at 
NBFGR, Lucknow on 12th December, 2016. 

Agricultural Education Day celebration

National Fish Farmers Day celebration
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ICAR-NBFGR celebrated its ‘33rd Foundation Day’ 
and ‘Farm Innovators Day’ 

The Bureau celebrated its ‘33rd Foundation Day’ 
and ‘Farm Innovators Day’ on 12 December, 2016. 
The programme was inaugurated by the Chief Guest 
of the occasion Dr. Gopal Krishna, Director and Vice 
Chancellor, ICAR-CIFE, Mumbai. In his welcome 
address, Dr. Kuldeep K. Lal, Director, ICAR-NBFGR, 
Lucknow apprised about the salient achievements of 
the Institute. A total of 30 progressive aqua-farmers 
and entrepreneurs participated in the programme 
and shared their innovative and profitable farming 
experiences. The Chief Guest addressed the staff and 
the farmers on this occasion and congratulated them 
for their achievements. An interactive session was also 
organized to solve the problems of the aqua-farmers on 
different aspects of aquaculture and fish conservation 

by scientists of the Institute. The farmers also visited 
ICAR-NBFGR farm and aquarium facilities. 

On this occasion, Annual Institute Awards for the 
year 2015-16 were presented to the ICAR-NBFGR staff 
members for their performance in various categories. 
Selected fish farmers from various districts of Uttar 
Pradesh were also awarded on the occasion for 
obtaining better fish production from their ponds after 
taking training from ARTU Unit, Chinhat of ICAR-
NBFGR. The awardees in various categories were: 
Dr. T. Rajaswaminathan, Sr. Scientist, Best Scientist; 
Mr. Subhash Chandra, and Shri Rama Shankar Sah, 
Sr. Technical Officers, Best Technical Staff; Mr. P.C. 
Verma, Sr. Clerk, and Mr. Tej Singh Seepal, Assistant 
Administrative Officer, Best Administrative Staff; Mr. 
Sanjay Kumar, and Smt. Rajkumari, SSS, Best Support 
Staff and Mr. Shailendra Pratap Singh and Mr. 
Dharmendra, Best Fish Farmers; Mr. Manoj Kumar 
Yadav, Best Research Student; Dr. Akhilesh Kumar 
Mishra, Best Hindi Worker; Mrs Reeta Chaturvedi, 
and Mr. Ravi Kumar, Sr. Technical Officers, and 
Mr. Sandeep Kumar, Jr. Stenographer, appreciation 
certificates. Winners of the Essay writing competition 
on ‘Behatar Kal ke liye saaf nadiyan (Clean rivers 
for a better tomorrow)’ under Swachhta Pakhwada 
included Mrs. Rejani Chandran, Scientist; Ms. Puja 
Arya, Research Scholar and Mrs. Teena Jayakumar, 
Scientist. 

Dr. Gopal Krishna, VC & Director, ICAR-CIFE, Mumbai 
delivering inaugural address during ICAR-NBFGR 

Foundation Day celebration

Presentaion of Annual Institute Awards
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World soil Day celebrated
The Institute, in collaboration with ICAR-CSSRI 

Regional Center, Lucknow, celebrated the World Soil 
Day on 5th December, 2016. Over 25 fish farmers of 
Uttar Pradesh participated in the programme. Dr. 
Kuldeep K. Lal, Director, ICAR-NBFGR, Lucknow 
emphasized upon the importance of soil health in 
aquaculture production on the occassion. Dr. V.K. 
Mishra, Scientist In-charge, ICAR-CSSRI, Regional 
Centre, Lucknow  highlighted  various challenges 

and problems faced by the farmers in maintaining 
soil health. Dr. S.K. Singh, Scientist In-charge, 
ARTU, ICAR--NBFGR, Lucknow mentioned  recent 
initiatives undertaken by the Govt. of India for 
creating awareness among farmers towards soil health. 
On this occasion soil health cards of ponds, prepared 
in collaboration with ICAR-CSSRI Regional Center, 
Lucknow, were also distributed to the participating 
fish farmers. 

Presentaion of Annual Institute Awards

World Soil Day Celebration
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Greed Connected Rooftop Solar Power System 
inaugurated at ICAR-NBFGR

Shri Chhabilendra Roul, Additional Secretary, 
DARE & Secretary, ICAR, New Delhi inaugurated 
a Grid Connected Rooftop Solar Power System on 
22 March 2017, at ICAR-NBFGR, Lucknow in the 
presence of Dr. J.K. Jena, DDG (Fisheries Science), 
ICAR, New Delhi. Creating this facility , ICAR- 
NBFGR, Lucknow partially shifted its electricity 
requirements from conventional electricity to solar 
energy, which is source of  green & clean energy 
Dr. A.D. Pathak, Director, ICAR-IISR, Lucknow and  
Dr. S. Rajan, Director, ICAR-CISH, Lucknow were 
also present on the occasion. Dr. K.K. Lal, Director, 
ICAR-NBFGR, Lucknow welcomed the distinguished 
guests and briefed about the solar power system 
commissioned on NBFGR building. The system has 
total capacity of 250 kWp consisting of 834 modules 
of 300 Wp wattage each. The system has 6 three 
phase inverters of 50 kVA (4 nos.), 30kVA (1 no.) and 
20kVA (1 no.). ICAR-NBFGR is the first among the 
ICAR institutes, to get Solar Power System under the 
RESCO Model of imp lementation. The system has 
been installed by M/S Genus Innovation Ltd., Jaipur. 

Dr. J.K. Jena in his address highlighted various 
notable initiatives under taken by the ICAR-NBFGR, 
Lucknow in recent years. Dr. Jena mentioned that 
starting with a very few scientists; this Institute has 
evolved into a premier institution for research on 
fish genetic resources of the country. The dignitaries 
also visited laboratories, farm and Ganga Aquarium 
facilities of the Institute.

Research Advisory Committee (RAC) Meeting
The RAC meeting of the Institute was 

held during 8-9 February, 2017 under the 
Chairmanship of Dr. George John, Former Advisor, 
Department of Biotechnology, Govt. of India and 
Former Vice Chancellor, Birsa Agricultural University.  
Dr. J.R. Dhanze, Consultant, COE-FAB project, 
College of Fisheries, Central Agriculture University,  
Lembucherra, Tripura; Dr. Deepti Deobagkar, 
Professor and Director, Bioinformatics Centre, 
Savitribai Phule University, Pune; Dr. A.K. Sahu, 
Former Principal Scientist, ICAR-CIFA, Bhubaneswar 
and Dr. P. Praveen, Assistant Director General 
(Marine Fisheries), ICAR, New Delhi participated 
as expert members of the RAC. Dr. Kuldeep K. Lal, 
Director, ICAR-NBFGR, Lucknow apprised the RAC 
about the Institute’s achievements in various fields 

Addressing the staff of ICAR-NBFGR on 
this occasion, Shri Roul while appreciating the 
achievements of ICAR-NBFGR, Lucknow in various 
scientific themes, informed about several new 
initiatives undertaken by the Council re cently to 
reform the ICAR system. He threw light on the new 
policy framework within which various measures are 
being taken by the Council to streamline processes 
such as personnel management, transfer policy, 
recruitment and placement of scientists, etc. Shri 
Roul highlighted that these policy measures are 
being taken with the purpose of putting norm-based 
mechanisms in place which would ultimately lead 
to increased efficiency of the system. Shri Roul also 
visited laboratories of the Institute and interacted with 
the scientists and other research staff.

Grid Connected Rooftop Solar Power System Inaugurated 
at ICAR - NBFGR, Lucknow by Shri Chhabilendra Roul, 

Additional Secretary, DARE & Secretary, ICAR, New Delhi

Shri Chhabilendra Roul addressing the scientists and staff of 
ICAR-NBFGR

Dr. K.K. Lal explaining about research achievement of the 
institute to Shri Chhabilendra Roul, in presence of Dr. J.K. Jena
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during last one year. The Member Secretary, RAC 
Dr. G. Rathore, Principal Scientist and Head, Fish 
Health Management Division, ICAR-NBFGR, 
Lucknow presented the action taken report on the 
recommendations of RAC held during 2016. The 
Heads of the Divisions/ In-charges of Units also gave 
presentations on significant achievements under 
different projects of the respective divisions/units. 
The RAC reviewed progress of all the ongoing research 
programmes of the Institute and provided significant 
inputs to improve the research programmes. The 
Chairman and members emphasised the importance 
of good publications, patents and optimal use of the 
state of art  facilities created at the Institute. In his 
concluding remarks, the Director thanked the RAC 
for valuable recommendations and guidance and 
assured that the Institute would strive hard to meet 
the expectations of all the stakeholders.

Annual Institute Research Committee (IRC) 
meeting 

The annual Institute Research Committee 
meeting for the year 2015-16 was held at ICAR-
NBFGR, Lucknow during 6-8 April, 2016 which was 
chaired by Dr. (Mrs.) Rehana Abidi, Acting Director, 
ICAR-NBFGR, Lucknow. Member Secretary, IRC, 
Dr. Ravindra Kumar welcomed the Chairman and 
members of IRC. In her introductory remarks, 
the Chairperson IRC appreciated the efforts of the 
scientists and other  members of the Institute for 
undertaking excellent research and related academic 
activities at the institute during the year 2015-16. The 
Chairperson congratulated two newly selected Heads 
of the Divisions, Dr. Ravindra Kumar, Head, Molecular 
Biology and Biotechnology Division and Dr. Vindhya 
Mohindra, Head, Fish Conservation Division. The 
Chairperson opined that greater thrust should be 
given to cataloguing and conservation of fish genetic 
resources which is the focal point of the  mandate of 
the Bureau. She also mentioned that involvement of 

scientists in limited number of projects, will enhance 
research quality. Later  progress reports of the concern 
projects were presented by the respective PIs.  New 
concept proposals of  the research projects  for the 
year 2016-17 were presented, discussed and approved 
with desired modifications.

Mid-term Institute Research Committee meeting
Mid-term institute Research Committee meeting 

of ICAR- NBFGR, Lucknow for the year 2016-17 was 
held on 11th November, 2016. Dr. Basdeo Kushwaha, 
Member Secretary, IRC welcomed the Chairman,  
Dr. Kuldeep K. Lal and the members. In his 
introductory address, the Chairman welcomed 
the scientists and other staff. He appreciated the 
contributions made by the scientists in 1st Agro 
biodiversity Congress (IAC 2016) which was held 
at New Delhi. He urged the members to take-up the 
target oriented projects utilising expertise cutting 
across the divisions, which would cater to the need 
of the sector. He suggested that the stakeholders, as 
well as, researchable issues must be identified before 
the project formulation. Dr. Ravindra Kumar, Head, 
Molecular Biology & Biotechnology urged to restrict 
the number of projects for their focused execution. 
Dr. Vindhya Mohindra, Head, Fish Conservation 
Division advised new scientists to develop expertise 
in identified area of research. Dr. Gaurav Rathore, 
Head, Fish Health Management Division opined for 
enhancing visibility of the Bureau through research 
publications. Thereafter, progress reports of projects 
were presented by the respective PIs. and discussed 
thoroughly.

Interactive meeting with Hon'ble Minister and officials 
of Fisheries Department, Kerala for establishment of 
germplasm resource centre in Kerala

An interactive meeting with the Hob'ble Minister 
and officials of Fisheries Department, Kerala was 
organsied on 2nd December, 2016 for establishment of 

RAC Meeting Annual Institute Research Committee Meeting
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germplasm resource centre in Kerala. Mrs. Mercykutty 
Amma, Hon’ble Minister for Fisheries, Harbour 
Engineering and Cashew Industry Government of 
Kerala, Dr. Karthikeyan, IAS, Director of Fisheries, 
Kerala, Dr. A. Ramachandran, Vice Chancellor, 
KUFOS, Deputy Directors of Fisheries Department, 
Executive Director, ADAK and state fisheries officials 
were the dignitaries’ present on the occassion. Dr. 
Kuldeep K. Lal, Director,; Dr. V.S. Basheer, SIC and 
other scientists of PMFGR Centre participated in the 
meeting from ICAR-NBFGR. 

Director, ICAR-NBFGR stressed upon  the 
importance of indigenous germplasm resources 
and the need for a germplasm resource centre to 
conserve prioritised indigenous fish species. He also 
emphasised the role of ICAR-NBFGR in breeding 
and culture of prioritised, economically important 
indigenous species for conservation and aquaculture 
diversification and showed how a live gene bank/
germplasm resource centre will serve as a centre for 
capacity building for farmers and department officials. 
This was followed by a discussion on the species to be 
prioritised for conservation. The Fisheries Minister, 
Govt. of Kerala expressed satisfaction with the concept 
presented by Institute and emphasised that  this could 
be the start of a fruitful partnership between ICAR-
NBFGR and Government of Kerala. The Director of 
fisheries, Govt. of Kerala also endorsed the idea and 
assured support from the fisheries department. The 
Fisheries Minister suggested to  utilise the  ponds in 
the KUFOS campus to initiate the fish germplasm 
centre for which Vice Chancellor also expressed his 
willingness. Fisheries department officials shared 
their views on prioritised fish species and express 

their willingness to extend their support to carry out 
this work. MoU was signed between ICAR-NBFGR 
and KUFOS for academic and research collaboration 
during the occasion. 

Celebration of Independence Day
The Institute celebrated the Independence day 

with full enthusiasm. Dr. Ravindra Kumar, Acting 
Director hoisted the National flag in the presence 
of staff members of the Bureau. Dr. Kumar 
appreciated the efforts made by the Bureau in the 
past and highlighted future plans in his address. 
On this  occasion, a cul  tural programme was  
organised in which large number of the staff and 
children of the ICAR-NBFGR family participated.

Director, ICAR-NBFGR, Lucknow explaining conservation 
initiatives of the Institute to Mrs. Mercykutty Amma, Hon’ble 

Minister for Fisheries, Harbour Engineering and Cashew 
Industry, Govt. of Kerala

View of the participants in the meeting

Hindi Pakhwada celebration
The Institute observed  Hindi Pakhwada during 

1-15 September, 2016. Number of events and 
competitions emphasizing importance of Rajbhasha 
Hindi  were organised at NBFGR, Lucknow and 
PMFGR, Kochi during the period. The closing  function 

Independence Day Celebration
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was organised on Hindi Day i.e. 14th September, which 
was attended by Mrs. Aparna Yadav - a social worker 

and poetess as chief guest.. Shri R.R. Rautela, Deputy 
Inspector General, CRPF, Lucknow also attended the 
function as  Guest of Honour where as Dr. Kuldeep 
K. Lal, Director, ICAR-NBFGR, Lucknow presided 
over the function. All the winners of various Hindi 
competitions were given prizes by the guests. Dr. 
Rajeev Kumar Singh, Sr. Scientist won the prize for the 
Best Hindi Competitor – 2016. 

Republic Day Celebrated
A flag hoisting ceremony was observed on the 

Republic Day on 26 January, 2017. Dr. Kuldeep K. Lal, 
Director hoisted the National Flag in the presence of 
other staff members of the Bureau. In his address, he 
highlighted the achievements of ICAR-NBFGR during 
the year 2016. He emphasiesd upon the need to keep 
updated with recent developments in the fisheries 
sciences and society as a whole and adapt research 
programmes in accordance with the emerging needs 
of the society. Dr. Lal also informed the staff that the 
Institute has undertaken several initiatives, to comply 
with the recent efforts of the Govt. of India towards 
digitization. The programme was followed with a 
small cultural programme in which large number of 
children of the ICAR-NBFGR family participated. 

Hindi Pakhwada Celebration

Dr. K.K. Lal, Director, ICAR-NBFGR, Lucknow addressing the staff on Republic Day 
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International Women’s Day Celebrated at ICAR-
NBFGR, Lucknow

ICAR-National Bureau of Fish Genetic Resources, 
Lucknow celebrated International Women’s Day 2017 
on 8th March, 2017. The Director, Dr. Kuldeep K. Lal 
wished all the women staff on this day and thanked 
them for their contribution to the Institute. A debate 

competition on the topic “Bharathiya naari aadhunik 
technology se saksham huyi hai”, was organised in 
the Institute which received great support from the 
staff, wherein 14 participants placed forth their view 
on impact of modern technology in empowering 
women. The event was graced by the Chief Guest, Dr. 
Shubha R. Phadke, Professor and Head, Department 
of Medical Genetics, Sanjay Gandhi Postgraduate 
Institute of Medical Sciences, Lucknow who spoke on 
the importance of educating women and also stressed 
that women need to take active part in decision 
making, especially, those issues that concern them 
directly, instead of being dependant on family. Dr. 
Phadke also shared some of her  personal experiences 
as a doctor on women empowerment.

A food festival was also organised in the evening 
where the main objective was to provide a platform 
for women to showcase their culture through different 
food presentations. The Director thanked everyone 
and congratulated the Women’s cell of the Institute for 
making the event a grand success.

Chief Guest, Dr. Subha R. Phadke addressing on International 
Women's Day function of the Institute
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Awareness Programme on National 
Surveillance of Aquatic Animal Diseases 
in Chennai, Tamil Nadu

A one day awareness programme on surveillance 
of aquatic animal diseases was conducted for 
ornamental fish farmers and state fisheries officials 
by PMFGR Centre of ICAR-NBFGR, Kochi in 
collaboration with the State Fisheries Department, 
Tamil Nadu at TANUVAS campus, Madavaram, 
Chennai on 30th September, 2016. Mr. N.U.S. 
Veeramaindhan, President, Kolathur Ornamental Fish 
Farmer Co-Operative Society (KOFCOS), Kolathur, 
the Chief Guest of the inaugural function mentioned 
the importance of disease surveillance in the event 
of trans-boundary movement of ornamental fishes. 
Dr. T. Raja Swaminathan, Senior Scientist explained 
the goal and status of National Surveillance 
Programme on Aquatic Animal Diseases (NSPAAD) 
and urged the farmers to provide fullest cooperation 
for reporting fish diseases. A total of 55 participants 
including 47 ornamental fish farmers from Chennai 
and Thiruvallur districts of Tamil Nadu and 3 
state fishery officials of Tamil Nadu attended the 
programme. The technical session was followed by the 
discussion with the farmers and officials. 

Tribal Sub-Plan (TSP) Scheme Activities

TSP Team: L.K. Tyagi (Nodal Scientist), Sharad 
Kr. Singh, A.K. Yadav, S.K. Singh and A.S. Bisht

Under the Tribal Sub-Plan scheme of the Govt. 
of India, the Institute has undertaken a variety of 
extension programmes and activities for the socio-
economic development of tribal people in various 
areas of the country. These activities are aimed at 
facilitating tribal development through fisheries-
based enterprises by providing scientific inputs and 
are coordinated by a team of scientists and technical 
officers. 

The activities included imparting training to tribal 
farmers on fish culture and conservation, establishing 
and popularizing fish seed production enterprises 
among tribal areas by installing portable FRP carp 
hatcheries at tribal people's places in various states 
and training them, and providing assistance for 
interested and trained tribal fish farmers in starting/
strengthening fish farming enterprises. During 
the year under report, the following activities were 
undertaken in the scheme:

EXTENSION ACTIVITIES

Mr. N.U.S. Veeramaindhan, President, KOFCOS, Kolathur, 
Chennai addressing the participants

Dr. T. Raja Swaminathan explaining about NSPAAD to the 
participants
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(i)  Training of Tribal Farmers on ‘Fish Conservation 
and Aquaculture Production: An option for livelihood 
of tribals

The Institute organized six short-term training 
programmes, under the TSP scheme, for tribal 
farmers. The participants were from five districts 
of U.P. (Sonbhadra and Mirzapur) and M.P. (Ashok 
Nagar, Khandwa and Sagar) states. A total of 198 tribal 
farmers including 66 tribal women were imparted 
training on 'Fish Conservation and Aquaculture 
Production’. An option for livelihood of Tribals' 
in these training programmes (table 16). All the 
on-campus training programmes were residential 
and field oriented hands-on training with practical 
demonstrations. Apart from theory classes, laboratory 
demonstrations and exercises were made. Field visit to 
the fish farms of the Institute were arranged to expose 
the trainees on various fisheries activities. 

(ii)  Establishing and popularizing fish seed 
production enterprise among tribal areas

The Institute has undertaken the task of establishing 
portable FRP carp hatcheries at tribal people’s places 
in various states as a technological intervention. The 
objective is facilitating tribal development through 
fish (carps) seed production enterprise. The hatchery 
unit once installed at the identified tribal people’s/
group’s place would involve other tribal people of the 
respective villages and would serve as a means for 
creation and enhancement of livelihood opportunities 
and income of tribal people in the identified areas. 
Under the scheme, the Institute has undertaken to 
provide and install a FRP carp hatchery unit along 
with its accessories at the indentified site in tribal 
areas and give demonstration and both on-campus 
and on-site training to the tribal beneficiaries of 
the village/area on operating the hatchery unit. The 

Table 16. Details of training programmes conducted under TSP

S.N. District Duration No. of women Total no. of participants
1. Sagar, MP 11-14 April, 2016 13 31
2. Khandwa, MP 10-13 May, 2016 21 32
3. Ashok Nagar, MP 04-07 June, 2016 - 37
4. Khandwa, MP 12-15 July, 2016 13 31
5. Sonbhadra, UP 27-30 Aug. 2016 07 32
6. Mirzapur, UP 17-20 Oct., 2016 06 35

Total 66 198

Institute also take commitment to provide overall 
technical guidance for any technical problem faced 
by the beneficiaries in running the unit. During the 
year under report, the Institute team installed FRP 
carp hatchery units at villages Barbandha and Siltara 
in Dhamtari district of Chhattisgarh. The TSP team 
also visited fields of various tribal farmers of Dhamtari 
district of Chhattisgarh and Sonebhadra district of U.P. 
and provided technical advice on suitability of taking Glimpses of the Training of Tribal Farmes

Trainee tribal farmers with the Director and staff of 
ICAR-NBFGR, Lucknow
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up or strengthening their fishing-based enterprises as 
a source of enhancing their livelihood opportunities. 

Training Programmes for skill development 
of beneficiaries under Pradhan Mantri Krishi 
Sichayee Yojana (PMKSY)

The Institute conducted five short-term training 
programmes on 'Fish Culture and Conservation' for 
skill development of beneficiaries under Pradhan 
Mantri Krishi Sichayee Yojana (PMKSY) - Watershed 
Development, Uttar Pradesh in which 144 participants 
were trained with following details:

N. District Duration Total no. of 
participants

1. Lucknow & 
Lalitpur, UP 

17-21 January, 
2017 

35

2. Azamgarh, UP 30 January - 03 
February, 2017 

21

3. Siddharthnagar, 
U.P. 

21-25 February, 
2017 

30

4. Siddharthnagar 
(IInd Batch, U.P.

06-10 March, 
2017 

35

5. Azamgarh (IInd 
Batch, UP

21-25 March, 
2017 

23

Total 144

fingerlings and table fish production in their respective 
ponds. Beneficiary farmers were distributed quality 
fish seed on Fish Farmer Day (10th July, 2016). They 
were also provided soil health card of their pond in 
collaboration with ICAR-CSSRI, Regional Center, 
Lucknow on World Soil Day (5th December, 2016) 
programme at ICAR-NBFGR Lucknow.

Awareness camp on “Fish Products & Women 
Entrepreneurship” 

An awareness camp on ‘Fish Products & Women 
Entrepreneurship’ was organized for tribal women 
of Loktak fishing community to improve incomes 
and increase involvement of women's in creating 
entrepreneur for livelihood security and economic 
gain through unique traditional knowledge practices, 
local innovations, especially with reference to fish 
product processing at Village Champu Khangpok, 
Noirang, District Bishnupur, Manipur on 2nd 
March, 2017. A total of 11 tribal women of Loktak 
fishing community participated. The programme 
covered both the interaction meeting followed 
by group discussion. The tribal women of fishing 
community expressed their interest in traditional fish 
products associated with their community towards 
entrepreneurship to strengthen their socio-economic 
status. The programme was convened by Mrs. Poonam 
Jayant Singh, Nodal Officer, ITMU, ICAR-NBFGR.

Mera Gaon Mera Gaurav Programme
The Institute undertook a number of activities 

under the Govt. of India programme 'Mera Gaon Mera 
Gaurav'. A Scientist-Farmer interaction programme 
at Bahuta village Barabanki distt. U.P. was conducted 
in which fish farmers of Bahuta, Lahi, Sahawal, Raili, 
Pokhara and Haidargarh villages participated. During 
the period of under report, farmers have grown 
sponge guard, sunflower, moong bean, urad bean, 
different types of fodder in pond bottom, besides fish 

Training programme for skill development

Activities undertaken under Mera Gaon Mera Gaurav Programme
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Awareness camp on "Potential of using GI for 
Traditional Fish Products" 

An IPR awareness camp on ‘Potential of using 
GI for Traditional Fish Products’ was organized for 
providing technical and advisory support to the local 
communities for Geographical Indication awareness 
for knowledge embedded in traditional practices in 
collaboration with Central Agricultural University, 
Lembucherra, Agartala at Village Kathalia, District 
Sonamura, Sepahijala, Tripura on 27th February, 
2017. A total of 40 tribal fishing community people 
of block Kathalia participated in the programme. 
Mr. Ravi Kumar, Sr. Technical Officer, ICAR-NBFGR, 
Lucknow gave a brief outlines of the potential of 
Geographical Indication for Traditional Fish Products. 
Dr. R.K. Majumdar, Associate Professor, Collage 
of Fisheries, CAU Lembucherra made the tribal 
communities aware about the importance of Seedhal 
(Fermented fish product of Tripura) which can be 
used for livelihood opportunities, empowerment, 
and providing sustaining solutions. Sri. Deepayan 
Roy, State Fishery Officer, Sonamura also gave brief 
outline on the traditional fish products available in the 
Tripura state.

Awareness camp-cum-group discussion 
through Writeshop Method on "Traditional 
Fish Products as Geographical Indication" 

An awareness-camp-cum group discussion 
through writeshop method on ‘Traditional fish 
products as Geographical Indication’ was organized 
for creating awareness among local tribal communities 
for the strategic protection of GI having association 
with traditional products associated with fisheries, in 
collaboration with People’s Resource Development 
Association (PRDA), NGO at Bishnupur, Imphal 
(Manipur) on 1st March, 2017. A total of 35 community 
people of nearby areas of Imphal participated in 
the programme. Dr. Poonam Jayant Singh, Nodal 
Officer, IPR explained about the need of documenting 
indigenous practices by traditional knowledge holders 
and grassroot innovators with reference to fisheries. 
The awareness was conducted by using participatory 
writeshops, which offers a better opportunity to 
each tribal participant to freely interact with other 
participants and experts throughout the display and 
discussion sessions.

Participation in exhibitions
The Institute participated in several exhibitions 

related to fisheries and aquatic resources in different 
parts of the country during the year under report as 
given below:

yy Krishi Unnati Mela organized at Farah, Mathura 
during 26-29 September, 2016.

yy Exhibition organized on the occasion of the 1st 
International Agrobiodiversity Conference held 
at NASC, New Delhi during 6-9 November, 2016.

yy Mangrove Festival conducted by Kerala University 
of Fisheries and Ocean Studies on 16th November, 
2016 at Puthuvype, Kochi, Kerala.

yy 29th Kerala Science Congress during 26-30 
January, 2017 at Mar Thoma College, Thiruvalla, 
Pathanamthitta, Kerala.

yy 3rd National Biodiversity Congress organized by 
Kerala State biodiversity Board, during 22-26 
February, 2017, Thiruvananthapuram, Kerala. 

yy Gramodaya Mela organized at Chitrakoot, 
Madhya Pradesh during 24-27 February, 2017. 

yy Exhibition organised on the occasion of National 
Seminar on Priorities in Fisheries and Aquaculture, 
Rangeilunda, Gopalpur, Odisha during 11-12  
March, 2017.

Fish seed Production
The production of quality fish seed of carps was 

continued to cater to the need of quality fish seed 
in this region, as well as, for R&D purpose. A total 
of 458.0 lakh spawn of Indian major carps, minor 
carps and exotic carps were produced and majority 
of it was for fish farmers of nearby districts on sale 
basis. Demonstration of induced breeding technique 
and other aquaculture activities was also continued 
for the participants of various short-term training 
programmes organized at the Institute.  

Other Farmer Advisory Services
Various other technical guidance and advisory 

services were also provided to various groups of 
clientele viz., aqua farmers/college students, agri-
clinic/ agri-business entrepreneurs, etc. More than 
297 clientele have got benefited through the above 
activities.
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AWARDS AND RECOGNITIONS

yy ICAR-NBFGR, Lucknow was awarded with the ‘Cashless ICAR Institute Award’ by the ICAR. The award was 
presented by Shri Radha Mohan Singh, Hon'ble Minister of Agriculture and Farmers Welfare, Govt. of India 
for notable efforts in implementing cashless transactions in Institute activities. 

yy ICAR-NBFGR, ARTU, Lucknow led poster (Land Modification Based Integrated Farming System: A 
Sustainable Technology for Reclamation and Management of Waterlogged Sodic Conditions) received 
First Prize in 4th Lucknow Science Congress (LUSCON-2017) at B.B.A. University, Lucknow during 
3-4 March, 2017.

yy Dr. V.S. Basheer, Principal Scientist was elected as member in the Board of Studies in Industrial Fisheries, 
School of Industrial Fisheries, CUSAT, Kochi and in Fisheries Resource Management, School of Fisheries 
Resource Management and Harvest Technology, KUFOS, Kochi.

Dr. K.K. Lal, Director receiving the 'Cashless ICAR Institute Award' from Shri Radha Mohan Singh, Hon'ble Minister of 
Agriculture & Farmers' Welfare, Govt. of India
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yy Dr. T. Raja Swaminathan, Senior Scientist was awarded ‘National Fellow’ by ICAR, New Delhi.

yy Dr. A.K. Pandey, Principal Scientist was conferred with ‘Best Scientist Award of River Water Users Association 
(India)’ on April 24, 2016 during the Third National Conference on River Basins: Ecosystem Crises and 
Water Scarcity, Allahabad.    

yy Dr. A.K. Pandey, Principal Scientist was conferred with the ‘Best Senior Scientist Award of Pearl Foundation 
for Educational Excellence’ on December 10, 2016 during occasion of National Conference on SMART-
SUMMIT-2016 held at Madurai.      

yy Dr. A.K. Pandey, Principal Scientist was elected ‘Fellow of Association of Biotechnology and Pharmacy’ 
(Guntur) on December 21, 2016 during International Conference on Environmental Conservation and 
Human Health: Challenges and Strategies held at Sri Venkateswara University, Tirupati.    

yy Dr. A.K. Pandey, Principal Scientist was conferred with the ‘Best Scientist Award of Environment and 
Social Welfare Society’ on January 31, 2017 during National Conference on Impact of Global Warming on 
Environment, Biodiversity and Ecotourism held in Khajuraho. 

yy Dr. A.K. Pandey, Principal Scientist was conferred with the ‘Best Scientist (Research) Award of Society for 
Scientific and Social Development’ on February 26, 2017 during National Conference on Emerging Trends 
in Agricultural Sciences and its Impact on Sustainable Livelihood held in Shobhit University, Meerut.   

yy Dr. A.K. Pandey, Principal Scientist was conferred with the ‘Best Researcher Award of South Asian Education 
Foundation’, Greater NOIDA (Uttar Pradesh) in a ceremony held in Hyderabad on March 19, 2017.

yy Mrs. Poonam Jayant Singh and Dr. Atul Kumar Tiwari received Best Poster Award for the poster titled "Access 
and Benefit Sharing of Marine Genetic Resources in Areas beyond National Jurisdiction for Sustainable 
Conservation" in the 1st International Agro-biodiversity Congress, New Delhi in the session on 'IPRs, ABS 
and Farmers Right' during 6-9 November, 2016.

yy Dr. Rajesh Dayal, Chief Technical Officer was conferred with the Dr. R.N. Dwivedi Medal 2017 by the Bioved 
Research Society, Allahabad.

Dr. Rajesh Dayal receiving the Medal
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LIST OF PROJECTS

Institutional Projects

S.L. Project Title Personnel Period
Molecular Biology and Biotechnology Division

1 Population genomics of Clarias batrachus 
based on Restriction site associated DNA 
(RAD) markers

Mahender Singh (PI),  Ravindra 
Kumar,  A.K. Pathak, Murali, S. 
and A.K. Singh.

April, 2014- March, 
2017

2 Development of an in vitro toxicity assessment 
system for aquatic pollutants. 

S.K. Majhi (PI), S.K. Srivastav, 
Murali S., Teena Jayakumar 
 and A. K. Mishra

April, 2014 - March 
, 2017

Fish Conservation Division
3 Participatory programme on exploration and 

characterization of fish germplasm resources 
and indigenous knowledge in North-eastern 
region of India. 

K.K. Lal  (Coordinator till Aug , 
2014), L.K. Tyagi (Coordinator 
w.e.f. Sept, 2014), V. Mohindra and 
Rajeev Kr. Singh

October, 2012- 
September, 2017

4 Development of surrogate broodstock for 
propagation of valuable fish 

S.K. Majhi (PI), B. Kushwaha and 
Mahender Singh

April, 2014 - March, 
2018

5 Outreach activity on fish genetic stocks-Phase 
II

J.K. Jena (Coordinator),  Rajeev 
Kr. Singh (PI), Vindhya Mohindra, 
T.T. Ajith Kumar, S. Mandal           
and Santosh Kumar

April, 2014- March, 
2019

6 Signatures of natural selection and genomic 
diversity in important freshwater   fish species, 
Tor putitora and Clarias magur 

Vindhya Mohindra (PI), Santosh 
Kumar and T. Mayeker

April, 2014- March, 
2018

7 Establishment of mapping and marker panel 
for first generation linkage map in Indian 
Catfish, Clarias magur (batrachus) 

Rajeev Kr. Singh (PI), T.T. Ajith 
Kumar, Santosh Kumar, Rajesh 
Kumar  and Vikash Sahu

April, 2014- March, 
2018

8 Documentation and development of passport 
information of exotic food and ornamental 
fishes in India.

T.T. Ajithkumar (PI),     Rejani 
Chandran, Aditya Kumar and 
Rajesh Dayal

April, 2014 – March, 
2017

9 Exploration for fish diversity assessment and 
traditional ecological knowledge in lower 
Mahanadi basin.

L.K. Tyagi (PI), S. Mandal, Trivesh 
Mayekar. Rejani Chandran, 
A.S. Bisht and S.K. Singh

April, 2016 – March, 
2019

10 Exploration for fish diversity assessment of 
selected water bodies of Uttar Pradesh and 
Bihar

A.K. Pandey (PI)
S.K. Srivastav and 
Ajay Kr. Singh

April, 2016 – March, 
2017

11 Evolutionary significance of hypothalamus-
pituitary-gonadal axis in fishes, with special 
reference to Indian species

A.K. Pandey November, 2016 – 
October, 2018
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S.L. Project Title Personnel Period
Fish Health Management & Exotics Division

12 Development of an immune marker and 
understanding host-Aphanomyces invadans 
interaction using a macrophage cell line.

Neeraj Sood (PI), 
P.K. Pradhan, Mary Lini (Till -May 
2016) and Chinmayee Muduli 

April, 2014 - March 
, 2018

13 Exploration of finfish parasites of river Gomti 
particularly protozoans and monogeneans 
through conventional and molecular 
techniques.

Rehana Abidi (PI),  
S.M. Srivastava, Amar Pal and 
Ranjana Srivastava

April, 2014 -March, 
2017

14 Deciphering  Aphanomyces invadans genome 
to understand its mechanism of infection in 
fishes

P.K. Pradhan (PI) Vindhya 
Mohindra, Rajeev Kr. Singh, Neeraj 
Sood

April, 2015 - March, 
2018

15 Exploring the immunological and pathological 
responses associated with differential survival 
in two different populations of Clarias magur 
(Linnaeus, 1758) following challenge against 
Aeromonas hydrophila

Gaurav Rathore (PI)
Chinmayee Muduli
Rajeev Kr. Singh and
Ranjana Srivastava

November, 2016 – 
March, 2019

Fish Genetic Resource Documentation Unit
16 Information-base on Fish Genetic Resources 

of India 
Rehana Abidi (PI), T.T. Ajithkumar,  
A.K. Pathak (PI), Mahender Singh, 
Poonam J. Singh, Rejani Chandran, 
K.K. Bineesh, R. Dayal, Reeta 
Chaturvedi and Ravi Kumar

April, 2012- March, 
2017

17 Techno-legal analysis of policy issues and 
patents for strategic management of fish 
genetic resources.

 Poonam J. Singh (PI)
Rehana Abidi, A.K. Pandey, Amar 
Pal, Ravi Kumar and  A.S. Bisht

April, 2015 – March, 
2018

Peninsular and Marine Fish Genetic Resources Centre, Kochi
18 Establishment of spermatogonial stem cells 

(SSC) from Etroplus suratensis and Sahyadria 
denisonii.

T. Raja Swaminathan (PI), and 
V.S. Basheer 

April, 2015- March, 
2018

19 Development of DNA chip for identification 
of commercially important fish species of 
Indian waters.

A Kathirvelpandian (PI), Toms C 
Joseph (CIFT), L Mog Chaudhury 
and Murali S.

April, 2015 – March, 
2017

20 Population genetic analysis of Yellow Fin Tuna 
Thunnusalbacares and Scalloped Hammerhead 
Shark, Sphyrnalewini from Indian waters

P.R. Divya (PI),
V.S. Basheer, A. Pandian,, Mog. L. 
Chowdhury, Bineesh K.K.

April, 2016 – March, 
2019

21 Exploration and cataloguing of the fish 
diversity from marine island ecosystems and 
selected Rivers of the Western Ghats

V.S. Basheer (PI), 
T. Raja Swaminathan, Chanran. R., 
Mog. L. Chowdhury, Bineesh K.K., 
R.Shanis

April, 2016 – March, 
2019

Aquaculture Research and Training Unit, Chinhat, Lucknow
22 Harnessing productivity potential of 

waterlogged sodic soil through intervention 
of farming system module in Sharda canal 
command for livelihood generation

V.K. Mishra, CSSRI (PI)
S.K. Singh (Co-PI)

April, 2013- March, 
2017

23 Land modification based integrated farming 
system under waterlogged and waterlogged 
sodic condition

C.L. Verma, CSSRI (PI)
S.K. Singh (Co-PI)

April, 2015- March, 
2018
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Externally Funded Projects
Sl. 

No.
Project Title Personnel Funding agency Period

1 National Surveillance Programme 
for Aquatic Animal Diseases.

J.K. Jena (Coordinator) 
Neeraj Sood (CPI), P.K. 
Pradhan, P. Punia and 
Rehana Abidi 

NFDB April, 2013 – March, 
2018 

Sub-Project: 
Surveillance of freshwater fish and 
shellfish diseases in Uttar Pradesh 
and Haryana

P.K. Pradhan (PI), 
Neeraj Sood, Aditya 
Kumar, Chandra 
Bhushan Kumar and 
Gaurav Rathore

NFDB April, 2013 – March, 
2018

Sub-Project: 
Surveillance programme for aquatic 
animal diseases of ornamental 
fishes in the states Kerala and Tamil 
Nadu

T. Raja Swaminathan 
(PI) and V. S. Basheer

NFDB April, 2013 – March, 
2018

2 Network project on Agricultural 
bioinformatics and computational 
biology Under Centre for 
Agricultural Bioinformatics 
(CABin): Fisheries domain
Sub Project 1: 
Identification and characterization 
of genes associated with abiotic 
stress in commercially important 
cat fish, Clarias magur
Sub Project 2: 
Omics information system for fish 
and other aquatic animals (ICAR-
IASRI)

Ravindra Kumar (PI)

Basdeo Kushwaha,  Ajey 
K Pathak and Murali S.

Ajey K Pathak, 
Mahender Singh

ICAR -IASRI February, 2015 – 

March, 2020

March, 2017

3 Stock characterization, captive 
breeding, seed production and 
culture of hilsa (Tenualosa ilisha)

Vindhya Mohindra 
(CCPI), Rajeev K. 
Singh, Sangeeta Mandal, 
Kuldeep K. Lal and 
J. K. Jena

NFBSFARA,
 ICAR

November, 2012 – 
March, 2017 

4 ICAR-CRP on Genomics:
De-novo Gene Sequencing of 
anadromous Indian Shad Tenualosa 
ilisha (Hamilton, 1822) (ICAR-
CRP)

Vindhya Mohindra (PI)                
Rajeev K Singh,
B. Kushwaha, 
Trivesh Mayekar,

ICAR April 2015 – March 
2020

5 ICAR-CRP on Agrobiodiversity: 
National Network on Agro-
biodiversity Management
Sub-project : National network of 
Germplasm centre for prioritized 
fin fishes of Ganga basin for  
conservation aquaculture

T.T. Ajithkumar 
(PI), L.K. Tyagi, S.K. 
Srivastava, Santosh 
Kumar and Vikas Sahu 

ICAR April 2015 - March 
2017
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Sl. 
No.

Project Title Personnel Funding agency Period

6 ICAR-CRP on Vaccines & 
Diagnostics: Evaluating the effect 
of immunization on protection 
against infection with Aphanomyces 
invadans. 

P.K. Pradhan (PI), 
Neeraj Sood, Chandra 
Bhusan Kumar

ICAR August, 2015 - 
March, 2017

7 Whole genome sequencing and 
development of allied genomic 
resources in two commercially 
important fish- Labeo rohita and 
Clarias batrachus

Basdeo Kushwaha (PI), 
Ravindra Kumar and 
Mahender Singh

DBT, 
Govt. of India

October, 2013 – 
September, 2017

8 Neuroendocrine regulation on 
ovarian maturation in the giant 
freshwater prawn, Macrobrachium 
rosenbergii

A.K. Pandey (PI) UPCST August, 2013 - July, 
2016

9 Characterisation of Aphanomyces 
invadans from North east India to 
develop diagnostic techniques and 
control measures.

P.K. Pradhan (PI) DBT, Govt. of 
India

September, 2013 - 
March, 2017

10 Understanding of Molecular 
Pathogenesis of Epizootic 
Ulcerative  Syndrome (EUS) in 
Fish and Development of Newer 
Strategies to Combat EUS

P.K. Pradhan (PI), 
Neeraj
Sood, Chandan Debnath 
and Lopamudra Sahoo 
(ICAR Complex, 
Tripura)

DBT, Govt. of 
India

May, 2013- 
November, 2016

11 All India Network project on Fish 
health

P.K. Pradhan (PI), 
Aditya Kumar, Chandra 
Bhusan Kumar and SM 
Srivastava

ICAR July 2015 - March 
2020

12 Intellectual property management 
and Transfer/ commercialization 
of agricultural technology scheme 
(Up-scaling existing components 
i.e. Intellectual property right)

Poonam J Singh (PI) NAIF April, 2012 - 
September, 2017

13 Characterization and DNA 
barcoding of fishes from Mizoram

Mahender Singh (PI) 
and W. Vishwanath 
(PI, Manipur University, 
Imphal)

December,  
2014-December,  
2017

14 Characterization and DNA 
barcoding of fishes endemic fishes 
of Northeast India

Mahender Singh (PI,
NBFGR), N.S. Nagpure
and W. Vishwanath (PI,
Manipur University,
Imphal)

DBT, 
Govt. of India 
(Twining
Project for NE)

November, 2012- 
May, 2016

15 DNA barcoding of marine finfishes 
and shellfishes.

V.S. Basheer (PI), J.K. 
Jena and K.K. Bineesh

MoES- CMLRE, 
Govt. of India

November, 2012 – 
October, 2017
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Sl. 
No.

Project Title Personnel Funding agency Period

16 Risk and benefit assessment of an 
illegally introduced fish species 
Piaractus brachypomus, Pacu in 
India 

P K Pradhan (PI), 
Aditya Kumar, S. M. 
Srivastava  

NFDB August , 2013- 
October, 2016

17 Development of novel 
microsatellites in Channa species 
(Channidae: Perciformes) From 
North East for conservation 
genetics 

Rajeev Kumar Singh 
(PI), L.K. Tyagi and 
A.S. Barman (College 
of Fisheries, CAU, 
Lembuchera, Agartala)

DBT, Govt. of 
India

April, 2012- 
September, 2016

18 Molecular taxonomy and phylogeny 
of Cones (Cone snails) and Strombs 
(Mollusca, Gastropoda) of the 
Indian Coast.

A. Kathirvel Pandian 
(Co-PI))
P. Laxmilata (CMFRI) 
and              L. Ranjith 
(CMFRI)

DBT, Govt. of 
India

November 2015- 
November 2018

19 Exploring our wetlands: 
Establishing DNA barcodes for 
finfishes and shellfishes of Ramsar 
sites in Kerala.

P.R. Divya KSCS&T January, 2016 - 
January, 2019

20 Poverty alleviation through 
prevention and future control of 
the two major socioeconomically-
important diseases in Asian 
aquaculture

Neeraj Sood (PI), 
P.K. Pradhan and
Vindhya Mohindra

DBT-BBSRC May, 2016 -  May, 
2019

Post-Doctoral Fellow Projects
Sl. 

No.
Project Title Personnel Funding agency Period

1 Phylogeography and genetic stock 
structure of Olive barb, Systomus 
sarana sarana (Hamilton 1822) 
population using mitochondrial and 
nuclear DNA Markers.

J.R. Biswal

Guide- Rajeev Kr. Singh

DST WOS April, 2015 - 
March, 2018
(NBFGR Component 
completed in June, 
2016)

2 Genetic variability  studies  in  highly 
endangered  Ganges  Soft-Shelled 
Turtle
(Trionyx gangeticus) through 
molecular markers

Ranjana

Guide- Vindhya 
Mohindra

UGC November 2013 -   
October, 2018
(Closed)

3 Assessment of genetic introgression 
and  variation  in hatchery bred 
indian major carps

Rupesh Kumar

Guide- Rajeev Kr. Singh

UGC December 2015 -  
December, 2020

4 Anti-viral cytotoxic T-cell response in 
goldfish, Carraciusauratusto cyprinid 
herpes virus 2 (CyHV-2) infection 
and comparative immune gene 
expression with rohu, Labeo rohita

Sweta Das

Guide- T. Raja 
Swaminathan 

SERB  July, 2016 - July 2018
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PUBLICATIONS

Research papers

International
1. Agarwal, S.,  N.S. Nagpure,  P. Srivastava,  R. 

Kumar,  M. Pandey ,  S. Srivastava, J.K. Jena,  P. 
Das and B. Kushwaha, 2016.  In silico mining 
of conserved miRNAs of Indian catfish 
Clarias batrachus (Linnaeus, 1758) from 
the contigs, ESTs, and BAC end sequences. 
Applied Biochemistry and Biotechnology, DOI 
10.1007/s12010-016-2373-4.

2. Akhilesh, K.V., W.T. White, K.K. Bineesh, G.B. 
Purushottama, V.V. Singh, and P.U. Zacharia, 
2016. Redescription of the rare and endangered 
Broadfin Shark Lamiopsis temminckii 
(Müller & Henle, 1839) (Carcharhiniformes: 
Carcharhinidae) from the northeastern 
Arabian Sea. Zootaxa, 4175(2): 155-166.

3. Divya, P.R., C. Mohitha, G.K. Rahul, C.R. 
Shanis, V.S. Basheer and A. Gopalakrishnan, 
2017. Molecular based phylogenetic species 
recognition in the genus Pampus (Perciformes: 
Stromateidae) reveals hidden diversity in the 
Indian Ocean.  Molecular Phylogenetics and 
Evolution, 109: 240-245.

4. Iliyas, R., N.S. Nagpure, P. Srivastava, R. 
Kumar, A.K. Pathak, M. Singh and B. 
Kushwaha, 2017. HRGFish: A database of 
hypoxia responsive genes in fishes. Scientific 
Reports, 7: 42346. doi:10.1038/srep42346.

5. Jeena, N.S., A. Gopalakrishnan, E.V. 
Radhakrishnan, J.K. Kizhakudan, V.S. Basheer, 
P.K. Asokan, and J.K. Jena, 2016. Molecular 
phylogeny of commercially important lobster 
species from Indian coast inferred from 
mitochondrial and nuclear DNA sequences. 
Mitochondrial DNA Part A: DNA Mapping, 
Sequencing and Analysis, 27(4): 2700-2709.

6. Jenson V.R., D. Benjamin, D. Jose, M. 
Harikrishnan, M.P., Prabhakaran, C.P.R 
Shanis, U. Sreedhar, S.S. Cubelio and B. 
Madhusoodhana Kurup, 2016. Re-description 
of Lysirude channeri (Decapoda Crustacea: 
Raninidae) from Bay of Bengal, Indian Ocean. 
Journal of the Marine Biological Association of 
the United Kingdom 1:1-12.

7. Joshi, K.D., D.N. Jha, M.A. Alam, K. Srivastava, 
S.K. Srivastava, V. Kumar and A.P. Sharma, 
2017. Studies on ecology, fish diversity and 
fisheries of Ken–Betwa rivers (India): Impact 
assessment of proposed inter-linking. Aquatic 
Ecosystem Health & Management, 20 (1-2): 
71-85. DOI:10.1080/14634988.2017.1261576.

8. Kumar, R.R., S. Venu, K.K. Bineesh and 
V.S. Basheer, 2016. New biogeographic 
data and DNA Barcodes for the Indian 
Swellshark, Cephaloscyllium silasi (Talwar, 
1974) (Elasmobranchii: Carcharhiniformes: 
Scyliorhinidae), from Andaman waters. Acta 
Ichthyologica et Piscatoria, 46(2): 131.

9. Lal, K.K., A.K. Dwivedi, R.K. Singh, V. 
Mohindra, S. Chandra, B.K. Gupta, S. 
Dhawan and J.K. Jena, 2016 . A new Bagrid 
catfish species, Rita bakaluae (Siluriformes: 
Bagridae), from the Godavari River basin, 
India. Hydrobiologia, 790: 67-81.

10. Lalramliana, L., D. Vanlalhlimpuia and 
M. Singh, 2017. Laubukapara fasciata, 
a new cyprinid fish species (Teleostei: 
Cyprinidae) from Mizoram northeastern 
India. Zootaxa, 4244(2): 269-276.
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11. Mandal, S., J.K. Jena, R.K. Singh, V. 
Mohindra, W.S. Lakra,  G. Deshmukhe, 
R. Kumar and K.K Lal, 2016. Population 
Genetic Diversity of Silond Catfish, Silonia 
silondia (Hamilton, 1822), inferred from 
Cytochrome b and ATPase 6/8 mitochondrial 
gene polymorphism. Mitochondrial DNA Part 
A: DNA Mapping, Sequencing and Analysis, 
27(2): 1075-1079.

12. Mandal, S., J.K. Jena, R.K. Singh, V. Mohindra, 
W.S. Lakra, G. Deshmukhe, A. Pathak and 
K.K. Lal, 2016. De novo development and 
characterization of polymorphic microsatellite 
markers in a schilbid catfish, Silonia silondia 
(Hamilton, 1822) and their validation for 
population genetic studies. Molecular Biology 
Reports, 43(2): 91-98.

13. Mohindra, V., R.K. Tripathi, A. Singh, R. 
Patangia, R.K. Singh, K.K. Lal and J.K. Jena, 
2016. Hypoxic stress-responsive genes in air 
breathing catfish,  Clarias magur  (Hamilton, 
1822) and their possible physiological adaptive 
function. Fish and Shellfish Immunology, 59: 
46-56.

14. Mohindra, V., R.K. Singh, R.K. Tripathi, K.K. 
Lal and J.K. Jena, 2017. Complete mitogenome 
of Indian mottled eel, Anguilla bengalensis 
bengalensis (Gray, 1831) through PacBio RSII 
sequencing. Mitochondrial DNA Part A: DNA 
Mapping, Sequencing and Analysis, 28(2): 238-
239.

15. Nagpure, N.S., R. Srivastava, R. Kumar, A. 
Dabas, B. Kushwaha and P. Kumar, 2017. 
Mutagenic, genotoxic, and bioaccumulative 
potentials of tannery effluents in freshwater 
fishes of River Ganga. Human and Ecological 
Risk Assessment: An International Journal, 
23(1): 98-111.

16. Nuñez-Ortiz, N.,  V. Stocchi,  Toffan, A.,  F. 
Pascoli, N. Sood, F. Buonocore, S. Picchietti, 
C. Papeschi, A.R.  Taddei, K.D. Thompson 
and  G. Scapigliati, 2016. Quantitative 
immunoenzymatic detection of viral 
encephalopathy and retinopathy virus 
(betanodavirus) in sea bass Dicentrarchus 
labrax. Journal of Fish Diseases, 39(7): 821-
831.

17. Prakash, S., T.T. Ajith Kumar and T. 
Subramoniam, 2016. New records of 
marine ornamental shrimps (Decapoda: 
Stenopodidea and Caridea) from the Gulf of 
Mannar, Tamil Nadu, India. Check List, 12(6): 
1-6.

18. Prakash, S., T.T. Ajith Kumar, R. Raghavan, 
A. Rhyne, M.F. Tlusty, T. Subramoniam, 2017. 
Marine aquarium trade in India: Challenges 
and opportunities for conservation and policy. 
Marine Policy, 77: 120–129.

19. Rebello, S.C., G. Rathore, P. Punia and N. Sood, 
2016. Development and characterization of a 
monoclonal antibody against the putative T 
cells of Labeo rohita. Cytotechnology, 68: 469-
480.

20. Sahoo, P.K., T.R. Swaminathan, T.J. Abraham, 
R. Kumar, S. Pattanayak, A. Mohapatra, S.S. 
Rath, A. Patra, H. Adikesavalu, N. Sood, P.K. 
Pradhan, B.K. Das, P. Jayasankar and J.K. Jena, 
2016. Detection of goldfish haematopoietic 
necrosis herpes virus (Cyprinid herpesvirus-2) 
with multi-drug resistant Aeromonas 
hydrophila infection in goldfish: First evidence 
of any viral disease outbreak in ornamental 
freshwater aquaculture farms in India. Acta 
Tropica, 161: 8-17.

21. Saroniya, R.K., N.S. Nagpure, D.N. Saksena, 
B. Kushwaha, R. Kumar, M. Singh, V.S. 
Baisvar and  A.K. Mishra, 2016. Phylogenetic 
analysis of some Puntius species based on 18S 
rDNA. European Journal of Biotechnology and 
Bioscience 4(7): 42-47.

22. Singh, A.K., R. Kumar, A.K. Mishra, M. Singh, 
V.S. Baisvar, U.K. Chauhan, B. Kushwaha and  
N.S. Nagpure, 2016. Authentication of five 
Barilius species from Indian waters using 
DNA Barcoding. Russian Journal of Genetics, 
52(8): 840–846.

23. Singh, M., R. Verma, R. Yumnam and W. 
Vishwanath, 2017. Molecular phylogenetic 
analysis of genus Osteobrama Heckel, 1843 and 
discovery of Osteobrama serrata sp. nov. from 
North East India. Mitochondrial DNA Part A: 
DNA Mapping, Sequencing and Analysis. DOI: 
10.1080/24701394.2017.1285289. Published 
online: 02 Mar 2017.
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24. Singh, P.J., A. Kumar, R.S. Patiyal., A. Pal, 
A.S. Bisht, S. Chandra and R. Abidi, 2016. 
Traditional community fishing festival 
(Maund Mela) of Garhwal Himalaya, 
Uttarakhand using Zanthoxylum armatum 
(Timur). World Journal of Fish and Marine 
Sciences, 8(2): 123-128.

25. Singh, R.K., K.K. Lal, V. Mohindra, R.S. Sah, R. 
Kumar and J.K. Jena, 2016. Characterization of 
mitochondrial ATPase 6/8 genes in wild Labeo 
calbasu  (Hamilton, 1822) and mapping of 
natural genetic diversity. Mitochondrial 
DNA Part A: DNA Mapping, Sequencing and 
Analysis, 27(5): 3078-3081.

26. Srivastava, S., B. Kushwaha, J. Prakash, M. 
Pandey, S. Agarwal, R. Kumar, N.S. Nagpure, 
M. Singh, P. Das, C.G. Joshi and J.K. Jena, 
2017. Identification and characterization of 
SSRs in Clarias batrachus and their application 
in population study. Fisheries Science, 83(2): 
265-272.

27. Swaminathan, T.R., R. Kumar, A. 
Dharmaratnam, V.S. Basheer, N. Sood, P.K. 
Pradhan, N.K. Sanil, P. Vijayagopal and J.K. 
Jena, 2016. Emergence of carp edema virus 
(CEV) in cultured ornamental koi carp, 
Cyprinus carpio koi in India. Journal of General 
Virology, 97(12): 3392-3399.

28. Swaminathan, T.R., R. Kumar, P.M.E. Jency, 
R. Charan, M.U. Syamkrishnan, V.S. Basheer, 
N. Sood and J.K. Jena, 2016. A new fish cell 
line derived from the caudal fin of freshwater 
angelfish Pterophyllum scalare: development 
and characterization. Journal of Fish Biology, 
89(3): 1769–1781.

29. Swaminathan, T.R.,  V.S. Basheer, 
A.  Gopalakrishnan, N. Sood and  P.K. 
Pradhan, 2016. A new epithelial cell line, HBF 
from caudal fin of endangered yellow catfish, 
Horabagrus brachysoma (Gunther, 1864). 
Cytotechnology, 68(3): 515-523.

30. Verma, R., M. Singh and S. Kumar, 2016. 
Unravelling the limits of mitochondrial control 
region to estimate the fine scale population 
genetic differentiation in anadromous fish 
Tenualosa ilisha. Scientifica, 2016, Article ID 
2035240, doi.org/10.1155/2016/2035240.

31. Yadav, P., R.K. Tripathi, R.K. Singh and V. 
Mohindra, 2016. Expression profile and in 
silico characterization of Novel RTF2h gene 
under oxidative stress in Indian catfish, 
Clarias magur (Hamilton 1822). Molecular 
Biology Reports, 44: 63-77.

National
1. Abidi, R., N. Fariya, M. Irshan, U.K. Chauhan 

and A.K. Pandey, 2016. A new microsporidian 
parasite, Pleistophora cyprini sp. nov., in ovary 
of Cyprinus carpio from river Gomti, Lucknow, 
India. Journal of Experimental Zoology India, 
19: 737-742.

2. Ambulkar, R., C.S. Chaturvedi, S. Gupta, G. 
Krishna, N.K. Chadha, B. Sanap and A.K. 
Pandey, 2016. Supplementation of thyroxine 
and vitamin C for enhanced growth and 
survival in early larval stages of Clarias 
batrachus (Linnaeus, 1758). Journal of 
Experimental Zoology India, 19:  815-819.

3. Bartley, D.M., M. Halwart, R.G. Gomez, X. 
Zhou and K.K. Lal, 2016. Aquatic genetic 
resources and technologies for food and 
environmental security. Indian Journal of 
Plant Genetic Resources, 29(3): 243-245.

4. Charan, R., K. Dube, P.P. Suresh Babu, S.D. 
Roy, R. Sharma, P.S. Rao, J.K. Prasad, and J.R.J. 
Angel, 2016. Comparison of reproductive 
performance of Clarias batrachus (Linnaeus, 
1758) collected from three Indian rivers. 
Indian J. Fish., 63(3): 57-62.

5. Divya, P.R., N. Vineesh, A. Kathirvelpandian, 
C. Mohitha, V.S. Basheer, A. Gopalakrishnan 
and J.K. Jena, 2016. Identification and 
characterisation of microsatellite markers 
in narrow barred Spanish mackerel 
Scomberomorous commerson (Lacepede, 
1800).  Indian Journal of Fisheries,  63(4): 61-
65.

6. Jena, J.K. and K.K. Lal, 2016. Conservation and 
management approaches of genetic resources 
in India: Present status and future outlook. 
Indian Journal of Plant Genetic Resources, 29 
(3): 311-313.
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7. Kumar, A., P.P. Suresh Babu and S.D. Roy, 
2016. Assessment of immune response in 
post-probiotic treated Litopenaeus vannamei 
challenged with Vibrio harveyi. Proceedings 
of the National Academy of Sciences, India, 
Section B: Biological Sciences. DOI 10.1007/
s40011-016-0818-8.

8. Kumar, R., V.S. Baisvar, B. Kushwaha, 
G. Waikhom and N.S. Nagpure, 2016. 
Cytogenetic investigation of Cyprinus carpio 
(Linnaeus, 1758) using Giemsa, silver nitrate, 
CMA3 staining and fluorescence in situ 
hybridization. The Nucleus, DOI: 10.1007/
s13237-016-0189-9.

9. Kushwaha, B., R. Kumar, A.K. Mishra, N.S. 
Nagpure, V.S. Basheer and M.K. Anil, 2016. 
Molecular and cytogenetic description of four 
marine fish species from Indian coast. Indian 
Journal of Geo-Marine Sciences, 45(9): 1110-
1115.

10. Lal, K.K., R.K. Singh, V. Mohindra, J.K. Jena 
and R.W. Doyle, 2016. Molecular traceability 
of spatial genetic diversity for sustainability of 
fish genetic resources. Indian Journal of Plant 
Genetic Resources, 29(3): 385-387.

11. Mishra, A., A. Rawat, S. Verma, U.K. Sarkar 
and R. Kumar, 2016. Spawning dynamics 
of female freshwater butter catfish, Ompok 
bimaculatus (Bloch, 1794) in different major 
rivers of India. International Journal of 
Fisheries and Aquatic Studies, 4(3): 449-457.

12. Mohindra, V., B. Kushwaha, R.K. Singh, J.K. 
Jena, 2016. Genomic resource development 
for aquaculture species in India. Indian Journal 
of Plant Genetic Resources, 29(3): 388-391.

13. Pandey, A.K., M. Tripathi and R. Abidi, 2016. 
Exotic fishes in Indian aquaculture with special 
reference to Ramgarh Lake, Gorakhpur (Uttar 
Pradesh), India. Journal of Applied Bioscience, 
42(2): 80-91.

14. Pathak, A.K., P. Singh, R. Dayal, U.K. Sarkar 
and R. Chaturvedi 2016. Information delivery 
system for fishes in North-East India: Its 
design and implementation Information. 
Indian Jounal of Geo-Marine Science,  45(10): 
1305-1309.

15. Paul, M., K.P. Prasad, G. Rathore, K. Kumar 
and R. Sharma, 2016. In-vitro and in-vivo 
antibacterial effect of five different sizes of silver 

nanoparticles (Ag-NPs) in Labeo rohita.  The 
Indian Journal of Animal Sciences, 86(8): 964-
971.

16. Singh, A.K., R. Kumar, A.K. Mishra, M. Singh, 
V.S. Baisvar, U.K. Chauhan, B. Kushwaha and 
N.S. Nagpure, 2016. Authentication of five 
Barilius species from Indian waters using 
DNA Barcoding. Russian Journal of Genetics, 
52(8): 840–846.

17. Singh, P.J. and A.K. Tiwari, 2016. The Ongole 
Cattle Germplasm: Corollary arising out of 
regulating access, associated knowledge and 
benefit sharing post nagoya protocol by Brazil 
from India. International Journal of Current 
Microbiology and Applied Sciences, 5(11):196-
204.

18. Srivastava, P., A. Singh and A.K. Pandey, 2017. 

Haematological profiles of commercially 
important wild fishes inhabiting polluted 
water of Maheshara Lake, Gorakhpur (India). 
Journal of Experimental Zoology India, 20: 
351-358.

19. Srivastava, P., A. Singh and A.K. Pandey, 2016. 

Pesticides toxicity in fishes: biochemical, 
physiological and genotoxic aspects. 
Biochemical and Cellular Archives, 16(2): 
199-218.

20. Srivastava, S., B. Kushwaha, J. Prakash, 
R. Kumar, N.S. Nagpure, S. Agarwal, M. 
Pandey, P. Das, C.G. Joshi and J.K. Jena, 
2016. Development and characterization of 
genic SSR markers from low depth genome 
sequence of Clarias batrachus (magur). 
Journal of Genetics, 95(3): 603-609.

Books
1. Lal, K.K., L.K. Tyagi, N. Sood and J.K. Jena, 

2016. Guidelines for management of fish 
genetic resources in India. ICAR-National 
Bureau of Fish Genetic Resources, Lucknow, 
India, 64+ xxiii p.

Chapters in Books/Training manuals
1. Ajith Kumar, T.T. and J. Balamurugan, 2016. 

Status and diversity of marine ornamental 
fishes in India. In: Kailash Chandra et. al., 
(Eds.). Status of marine faunal diversity of 
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India. Zoological Survey of India, 422-430.
2. Basheer, V.S., L.M. Chowdhury, C. Mohitha 

and K.K. Bineesh, 2016. Barcoding of 
Indian Marine Fishes: For Identification 
and Conservation. In DNA Barcoding in 
Marine Perspectives (pp. 243-270). Springer 
International Publishing.

3. Chaturvedi, C.S., R. Ambulkar, R.K. Singh 

and A.K. Pandey, 2017. Induced spawning 
in Pangasianodon hypophthalmus and 
hatching of eggs in three different types of 
hatcheries at Raipur (Chhattisgarh) for mass 
seed production. In: Souvenir: Conference 
on International Day on Biological Diversity 
(IBD-2016) (May 22, 2016). Uttar Pradesh 
State Biodiversity Board, Lucknow. pp. 124-
132.

4. Chaturvedi, C.S., R.S. Ambulkar, R.K. 
Singh and A.K. Pandey, 2017. Successful 
induced spawning and larval rearing Anabas 
testudinesus (Bloch, 1792) under controlled 
conditions of Raipur, Chhattisgarh, India. In: 
Dubey, A.K. (Ed.). Nature Conservation and 
Resource Management for Human Welfare. 
Daya Pub. House, New Delhi. pp. 1-13.

5. Pandey, A.K., 2016. Dietary and hormonal 
manipulations for gonadal maturation and 
seed production of Induian major carps 
and catfishes. In: Short Course Compendium 
on Recent Advances in Fish Reproductive 
Biotechnology for Propagation of Endangered 
Species (July 18-27, 2016). ICAR-National 
Bureau of Fish Genetic Reources, Lucknow. 
pp. 80-98.

6. Poornima, M., G. Rathore and S.V. Alavandi, 
2016. DNA vaccines for aquatic animals. 
“Compendium on Prophylaxis in aquaculture” 
pp 121-142.

7. Rathore, G., 2016. Bacterial Vaccines for 
Fishes: Current Status. “Compendium on 
Prophylaxis in aquaculture” pp 74-97.

8.  M‚ xkSjo jkBkSj ,oa M‚ jatuk JhokLro] 2017- 
lgk;d deZpkfj;ksa ds fy, mÙke ç;ksx'kkyk fØ;k¡- 
In: Manual of Training cum Workshop  on 
“Competency enhancement of Skilled Support 
Staff “held during 13th to 15th Feb., 2017 at 
ICAR-NBFGR, Lucknow.

Technical/Popular Articles:
1. Pradhan, P.K., G. Rathore, T.R. Swaminathan, 

C.B. Kumar, A. Kumar and N. Sood, 2017. 
Fish Disease Surveillance in Haryana, under 
National Surveillance Programme for Aquatic 
Animal Diseases. pp 2.

2. Singh P.J., A.K. Mishra and S. Chandra, 2016. 
nSfud thou esa ckSf)d laink ¼gekjk ?kj vkSj 
vfo'dkj½. Matsya Lok, Published by ICAR-
NBFGR, Lucknow 5: 47.

Training manuals/ Bulletins
1. Swaminathan, T.R., V.S. Basheer, N. Sood 

and P.K. Pradhan, 2016. Fish cell culture 
techniques: Training Manual. pp. 220.

2. Tyagi, L.K., K.V. Radhakrishnan, D. Sarma, 
A.S. Barman, S. Thaosen, P. Bhattacharjee, 
R.C. Bharali, Y. Bedajit Singh, V. Mohindra, 
R.K. Singh, K.K. Lal and J.K. Jena., 2017. 
Indigenous fishing practices of Northeast 
India. Published by ICAR-NBFGR, Lucknow, 
p. 24.

3. Manual on “Agri-Starups” prepared for 
Workshop organized by Bankers Institute of 
Rural Development, (NABARD), Lucknow 
during 24-25th November, 2016.

4. Training manual for a three days training-cum-
workshop on “Competency enhancement of 
Skilled Support Staff ” organised during 15-17 
February, 2017, at ICAR-NBFGR, Lucknow.



110 111

PARTICIPATION IN SEMINARS/ SYMPOSIA/ 
WORKSHOPS/ TRAININGS/ MEETINGS

Abroad:
Dr. V.S. Basheer, Principal Scientist & SIC, PMFGR 

Center, Kochi attended the 11th Asian Fisheries and 
Aquaculture Forum at Bangkok, Thailand during 3-8 
August, 2016 jointly organised by NACA, Bangkok 
and Asian Fisheries Society, Malaysia.

In India:
Dr.  Kuldeep K. Lal, Director participated in the 
following meetings/ seminars/ workshops: 

yy Meeting with Director & Scientists of ICAR- 
National Bureau of Plant Genetic Resources, New 
Delhi regarding CRP on Agro-biodiversity on 7 
September, 2016.

yy 39th meeting of Expert Committee on Access 
and Benefit Sharing on 26th   September, 2016 at 
Chennai 

yy Sixth meeting of Expert Committee on Agro-
biodiversity on 28th  September, 2016 at NBA, 
Chennai. 

yy Review meeting of “Participatory Programme 
on Exploration and Characterization of Fish 
Germplasm Resources and Indigenous Knowledge 
in North-Eastern Region of India” organized by 
ICAR-NBFGR, Lucknow on 3rd October, 2016 at 
Gauhati University, Guwahati.  

yy Interactive meet on “Mahseer in Recreational 
Fisheries and Eco-Tourism” organized by ICAR-
DCFR, Bhimtal during 1-2 October, 2016 at 
Jasingfaa Aqua Tourist Centre, Nagon, Assam.

yy Joint Meeting of International Advisory and 
National Steering Committee of IAC 2016 on 17th 
October, 2016 New Delhi.

yy 1st Agro-biodiversity Congress during 6 - 9 
November, 2016 at New Delhi. 

yy Policy dialogue on “Mainstreaming Biodiversity 
into the Fisheries Sector” on 25th November, 2016 
at NBA, Chennai.  

yy Meeting with Minister, Fisheries, Government of 
Kerala during 3-5 December, 2016.

yy Meeting with Vice-Chancellor, Kerala Agricultural 
University, Kerala during 3-5 December, 2016.

yy Governing Council meeting of NaCSA (MPEDA) 
representing NACA during 4-6 December, 2016 
and 5-6 January, 2017.

yy Executive Development Program on Leadership 
Development during 18-22 February, 2017 at 
ICAR-NAARM, Hyderabad.

yy Director’s Conference of ICAR institutes during 
14-15 February, 2017 at NASC, New Delhi.

yy 13th convocation of ICAR-CIFE and the second 
Students Convention during 3-5 March, 2017 at 
ICAR-CIFE, Mumbai.

yy 7th meeting of the Technical Advisory Committee 
for National Surveillance Programme for Aquatic 
Animal Diseases with Joint Secretary  (Fisheries) 
held on 10th  March, 2017 at Krishi Bhawan, New 
Delhi.   

Dr. Ravindra Kumar, Principal Scientist and Head, 
MBB Division participated in the following:

yy State Coordination Committee meeting of Second 
Green Revolution (SGR) for Eastern Uttar Pradesh 
on 27 July, 2016 at Bahukhandiya Bhawan, Uttar 
Pradesh Sachivalaya, Lucknow.

yy XXIIIth Meeting of ICAR Regional Committee 
No. IV at ICAR- Research Complex for Eastern 
Region, Patna on 26-27 August, 2016 as Acting 
Director, ICAR- NBFGR, Lucknow.

yy International Symposium on ‘Applicability 
of genomic technologies in oncology and 
constitutional genetic disorders’ at KGMU, 
Lucknow on 14th October, 2016.

yy Training on RTI-MIS for Nodal Officers for 
Public Authorities/Institute under DARE/ICAR at 
NASC, New Delhi on 21st October, 2016.
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yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016.

yy National Conference on ‘Challenges in quantitative 
genetics for improvement of indigenous animal 
genetic resources’ during 19-20 January, 2017 
organized at ICAR-IVRI, Bareilly.

Dr. Vindhya Mohindra, Principal Scientist and 
Head, Fish Conservation Division participated in the 
following:

yy Symposium on “Next Generation Sequencing” 
during 5–6 May 2016 at IICT, Hyderabad.

yy NASF Hilsa project review meeting chaired by 
Shri Radha Mohan Singh, Hon’ble Union Minister 
of Agriculture and Farmers Welfare at Krishi 
Bhawan, New Delhi on 25th July, 2016

yy Advisory Committee meeting Hilsa project during 
30-31 August, 2016 at CIFRI, Barrackpore.

yy International Symposium on “Application 
of Genomic Technologies in Oncology and 
constitutional Genetic Disorders” at Centre for 
Advance Research,  KGMC, Lucknow on 14th 
October, 2016.

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016.

yy 40th meeting of Expert Committee of National 
Biodiversity Authority on ABS held on 19th 
November, 2016 at NBA, Chennai.

yy National Consultation meeting on “Genome 
Editing Technologies: Developing a Policy 
Framework for India” held on 23rd November, 
2016 at NASC Complex, New Delhi, and delivered 
invited Lecture on Genome Editing Technologies 
in Fisheries.

yy Institute Management Committee (IMC) meeting 
of ICAR-CIFA, Bhubaneswar on 22nd February, 
2017.

Dr. A.K. Pandey, Principal Scientist participated in the 
following:

yy National Seminar on Environmental Health vis-a-
vis Human Welfare in Present Scenario organized 
at D.A.V. Post-Graduate College, Dehradun 
during 18-19 April, 2016. 

yy 3rd National Conference on River Basins: 
Ecosystem Crises and Water Scarcity at Institute 

of Engineering & Rural Technology, Allahabad 
during 23-24 April, 2016.

yy Conference on International Day on Biological 
Diversity (IBD-2016) organized by Uttar Pradesh 
State Biodiversity Board at Lucknow on 22nd May, 
2016.

yy Seminar on Philosophical Foundation of Modern 
Education at  Hotel Crowne Plaza, Delhi on 3rd 
September, 2016.  

yy National Conference on Environmental 
Challenges, Human Health and Society organized 
at University Maharaja College, Jaipur during 8-10 
September, 2016.

yy National Symposium on Impact of Emerging 
Toxic Chemicals on Humans, Plants, Diseases 
and Sustainable Development at Jamia  Hamdard, 
New Delhi during 25-27 November, 2016.

yy International Seminar on Recent Trends and 
Experimental Approaches in Science, Technology 
& Nature at  ICAR-Indian Institute of Sugarcane 
Research, Lucknow during 23-24 December, 2016.

yy National Conference on Impact of Global 
Warming on Environment, Biodiversity and 
Ecotourism at Khajuraho during 30-31 January, 
2017.

yy National Conference on Emerging Trends in 
Agricultural Sciences and its Impact on Sustainable 
Livelihood at Shobhit University, Meerut during 
25-26 February, 2017

yy National Symposium on Zoonotic Diseases and 
Their Preventive Measure at Chaudhary Charan 
Singh University, Meerut during 16-18 March, 
2017.

Dr. Basdeo Kushwaha, Principal Scientist participated 
in the following:

yy Review Meeting of DBT project ‘Whole genome 
sequencing and development of allied genomic 
resources in two commercially important fish- L. 
rohita and C.batrachus’ at DBT, New Delhi on 2nd 
September, 2016.

yy Vaigyanic Sangoshthion ‘Paryavaran Pardushan: 
Karan evam Nivaran’ in Hindi organized at CSIR-
Indian Institute of Toxicology Research, Lucknow 
during 12-22 October, 2016.

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016.
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yy Training programme on ‘Science Administration 
and Research Management’ organized at 
Administrative Staff College of India, Hyderabad 
during 6-17 February, 2017.

Dr. V. S. Basheer, Principal Scientist & SIC, PMFGR 
Center, Kochi participated in the following:

yy Exotic committee meeting at DADHF, Ministry of 
Agriculture and Farmer’s Welfare, New Delhi on 
11th April 2016.

yy Training programme on “Science Administration 
and Research Management” at ASCI, Hyderabad 
during 17 - 28 May, 2016. 

yy Consultative meeting on Biodiversity Beyond 
National Jurisdiction (BBNJ) held on 22nd June, 
2016 at CMLRE, Kochi.  

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016.

Dr. L.K. Tyagi, Principal Scientist attended the 
following:

yy Review workshop of the NBFGR NE region 
research programme held at Department of 
Zoology, Gauhati University, Guwahati on 3rd 
October, 2016.

yy Workshop of Fishery Scientists of Krishi Vigyan 
Kendras from Zone-I and Zone-IV on project 
proposals related to fishery on 7th October, 2016 at 
ICAR-NBFGR, Lucknow. 

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016 as 
poster presenter.

yy Delivered invited talk on All India Radio 
(Akashvani) on ‘Matsya talab ki taiyari evam 
samekit matsya palan’ on 26th February, 2017. 

yy Review workshop of the NBFGR NE region 
research programme held at ICAR-NBFGR, 
Lucknow on 28th March, 2017.

Dr Rajeev K. Singh, Sr. Scientist participated in the 
following:

yy Review meeting of Outreach Activity on Fish 
Genetic Stocks, Phase II at NASC complex, New 
Delhi during 3-4 November, 2016.

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016 as 

poster presenter.

yy Dr. Mahender Singh, Senior Scientist participated 
in the following:

yy DST funded training programme on ‘Science 
Administration and Research Management’ at 
Administrative Staff College of India, Hyderabad 
during 17-28 October, 2016.

Dr. K.D. Joshi, Principal Scientist attended the 
following:

yy NFDB sponsored workshop on “Enhancement of 
production and productivity through adoption  of 
various advanced technologies for development of 
fisheries in Uttar Pradesh” at Chinhat, Lucknow 
on 15th December, 2016.

yy Experience sharing Workshop on Access and 
Benefits Sharing and on Invasive Alien Species 
held at NBA, Chennai during 10-11 March, 2017

yy 21st meeting of the National Committee on 
Introduction of Exotic Aquatic Species into Indian 
Waters held on 24th March, 2017 at Krishi Bhawan, 
New Delhi.

Dr. T. Raja Swaminathan, Senior Scientist attended 
the following:

yy 19th meeting of the National Committee on 
Introduction of Exotic Aquatic Organisms into 
Indian waters at DADHF, Ministry of Agriculture 
and Farmers Welfare, New Delhi on 6th May, 2016.

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016 as 
poster presenter.

yy National level training on “Agro-biodiversity and 
Sustainable Development’ at MSSRF, Wayanad 
during 19 - 23 November, 2016.

yy 2nd meeting of the Expert Committee to develop 
technical design for construction of AAQU (DDL) 
at DADHF, Ministry of Agriculture and Farmers 
Welfare, New Delhi.

yy 41st Expert Committee meeting on ABS, at NBA, 
Chennai during 6 - 7 February, 2017.

yy Student’s Convention and Scientist - Industry 
meet at ICAR-CIFE, Mumbai during 3 - 5 March, 
2017.

yy 42nd Expert Committee meeting on ABS, at NBA, 
Chennai during 7 March, 2017.



114

ICAR-NBFGR, Lucknow | Annual Report : 2016-17

Dr. T.T. Ajith Kumar, Senior Scientist participated in 
the following:

yy National consultation on ornamental fishes held at 
the NFDB, Hyderabad during 27-28, April, 2016. 

yy National level training workshop on Agro-
biodiversity conservation and sustainable 
livelihood held at the M.S. Swaminathan Research 
Foundation at Wayanad, Kerala during 19-23, 
November, 2016.

yy Meeting on Policy dialogue in mainstreaming 
biodiversity into the fisheries sector held at NBA, 
Chennai on 25th November, 2016.

yy Expert committee meeting on Invasive alien 
species held at the NBA, Chennai on 12th January, 
2017 and 10-11 March, 2017. 

yy National workshop on mainstreaming coastal 
and marine biodiversity of India held at the ZSI 
Regional centre, Port Blair during 23-25, March 
2017 and delivered a talk on Mainstreaming 
marine ornamental fisheries in India.   

Dr. Satish Kumar Srivastava, Senior Scientist 
participated in the following:

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016.

Dr. Sharad Kumar Singh, Pr. Scientist & Scientist 
Incharge, ARTU, Chinhat participated in the following:

yy Conference on International Day on Biological 
Diversity (IBD-2016) organized by Uttar Pradesh 
State Biodiversity Board at Lucknow on 22nd May, 
2016.

yy One day workshop on doubling farmer income 
organized by NABARD, Lucknow on 6th October, 
2016.

yy Workshop of Fishery Scientists of Krishi Vigyan 
Kendras from Zone-I and Zone-IV on project 
proposals related to fishery on 7th October, 2016 
at ICAR-NBFGR, Lucknow. 

yy Delivered invited talk on All India Radio 
(Akashvani) related to fisheries and aquaculture 
during on 10th October, 2016. 

yy Scientific Advisory Committee meeting of KVK, 
Sitapur and KVK Unnao.

yy National Seminar on Aquaculture Diversification: 
The Way Forward for Blue Revolution at ICAR-
CIFA, Bhubaneswar during 1-3 December, 2016.

yy State level Brain Storming on Adoption of Different 
Technology for Enhancement of Fish Production 
and Productivity for Fisheries Development of 
Uttar Pradesh on 15th  December, 2016 at Eklavya 
Training Center, Chinhat, Lucknow.

yy Crop Weather Watch Group meeting at UPCAR, 
Lucknow on 22th February, 2017.

Mrs. Poonam Jayant Singh, Scientist attended the 
following:

yy National Conference on Intellectual Property 
Rights: A significant tool for sustainable agriculture 
at Integral University, Lucknow during  2-3 April, 
2016 as oral paper presenter. 

yy Expert Committee meeting on “Access and Benefit 
Sharing” at U.P. State Biodiversity Board, Lucknow 
on 11th May, 2016. 

yy 38th Expert Committee meeting on “Access and 
Benefit Sharing” for Processing of Form I,II,III 
and IV applications at NBA Chennai on 18th May, 
2016. 

yy Human Rights Training Workshop on “Removing 
the Barriers; Ensuring Justice” at Public Advocacy 
Initiatives for Rights and Values in India, New 
Delhi on 28th June, 2016 as oral paper presenter. 

yy Awareness Workshop on Geographical Indications 
among Mango Entrepreneur and Farmers at 
ICAR-CISH, Lucknow on 30th July, 2016 as invited 
presenter.

yy Training on “Introduction to Design Thinking 
and Methods” at National Institute of Design, 
Ahmadabad during 22-26  August, 2016.

yy 1st International Agro-biodiversity Congress (IAC 
2016) at New Delhi during 6-8 November, 2016 
and presented three posters.

yy Workshop on “Agri-Start-ups” at Bankers Institute 
of Rural Development, (NABARD), Lucknow 
during 24-25th November, 2016 and gave three 
presentations.

yy “Startup India Learning Program” event organised 
by Start-up India-Govt. of India on 23rd January, 
2017.
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Dr. Murali, S., Scientist participated in the following:

Centre of Advanced Faculty Training (CAFT) on 
“Application of molecular markers in fish breeding” 
held at ICAR-CIFE, Mumbai during 31st January - 9th 
February, 2017.

Dr. Divya, P.R. Senior Scientist participated in the 
following:

yy “Hands-on training on Next Generation Sequence 
Data Analysis” at ICAR-CIFA, Bhubaneswar 
during 6-12 December, 2016.

yy VIIIth ICAR Regional Committee meeting ICAR-
SBI, Coimbatore during 11-12 November, 2016. 

Dr. A. Kathirvelpandian, Scientist participated in the 
following:

yy “Hands-on training on Next Generation Sequence 
Data Analysis” at ICAR-CIFA, Bhubaneswar 
during 6-12 December, 2016.

yy International conference on EIQASFISH’16 at 
Chennai during 11-12 August, 2016.

Mr. L. Mog Chowdhury, Scientist participated in the 
following:

yy Hands-on Training Course on “Bioinformatics 
in Next Generation Sequencing Data Analysis” 
at ICAR-NBFGR, Lucknow during 02-11 August 
2016.

yy ICAR Sponsored Centre for Advanced Fisheries 
Technology Training Programme on Application 
of Molecular Marker in Fish Breeding at ICAR- 
Central Institute of Fisheries Education, Mumbai 
During 31st January - 9th February, 2017. 

yy Brainstorming on “Fish Diseases and Indigenous 
Ornamental Fish for NE Region”, at College of 
Fisheries, CAU, Lembucherra, Agartala on 21st 

December, 2016.

Dr. Charan Ravi, Scientist attended the Student’s 
Convention and Scientist-Industry meet at ICAR-
CIFE, Mumbai during 3 - 5 March, 2017.

Shri Subhash Chandra, Senior Technical Officer 
participated in the National Workshop-cum- Training 
on “Digital Library Management” at ICAR-Central 
Marine Fisheries Research Institute, Kochi during 25-
26 November, 2016.

Dr. A.K. Yadav, Chief Technical Officer, Dr. Vikas 
Sahu, Senior Technical Assistant and Shri Phoolchand 
Jaiswar Technical Assistant participated in Gramodaya 
Mela organized by Deen Dayal Research Institute, 
New Delhi at Chitrakoot, Madhya Pradesh during 24-
27 February, 2017.

Dr. A.K. Yadav, Chief Technical Officer delivered 
seasonal aquaculture talk on Doordarshan, Lucknow 
on 20th December, 2016.

Dr. Rajool Shanis, Technical Assistant participated in 
the following:

yy Training on “Taxonomy of Crustacea” at 
Department of Aquatic Biology and Fisheries, 
Kerala University, Trivandrum during 9- 24 
September, 2016. 

yy Training programme on “Precision 
Instrumentation in Dairy Research and Food 
Quality Evaluation” at NDRI Southern Regional 
Station, Adugodi, Bangalore during 06 -11 
February 2017.
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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 scientific information in the field 
of fish diversity conservation, fish genetics, fisheries 
and related aspects. Library continued to extend its 
services to users at HQs, Centre/Unit and also to 
students and researchers from other institutions, State 
Fisheries Departments, Universities and Colleges. 

Resource Development
The library has a total collection of 7395 books and 

2655 bound volumes of journals and other reference 
materials. The Library subscribed 17 international 
journals and 73 Indian journals. In addition to these, 
38 journals were received on gratis/exchange basis. 

Library Automation 
The Library is operating in fully automated 

environment. The various activities of library have 
been computerized using Web Centric LSEase Library 
Management Software Package, Version 7.0. The 
records of books, journals, maps etc. were entered 
in the database. Barcoding of books, periodicals 
and maps for automated circulation is under active 
process. Online Public Access catalogue has been 
made available for library users. 

Information and Reference Services
The Library continued information and reference 

services to its users including locating materials, 
using the Online Public Access Catalogue (OPAC), 

using computers to access information, and using 
basic reference sources. Access to ICAR- Consortium 
for e-Resources in Agriculture (CeRA) journals on 
agriculture and allied subjects continued through 
J-Gate Plus platform. The users of the library 
extensively used the Consortium for e-Resources 
in Agriculture (CeRA) to access the full text online 
journals and e-books. In addition to online access to 
CeRA, the library is providing Document Delivery 
Services to various institutions. 

technical Reports and Reprography 
services

The library and documentation unit provided 
technical support to bring out departmental 
publications. This unit also attended to questionnaires 
on bureau’s infrastructure and other facilities. The 
unit continued active reprography services. Comb 
binding, spiral 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 
2015-2016 and newsletters to various institutions 
and organizations including universities, state 
fisheries departments, ffdas, krishi vigyan kendra’s, 
entrepreneurs and fish farmers. 
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stAFF ACtIvItIEs

1.  Promotions
The following staff of the institute were promoted:

Scientists:
yy Dr. P.K. Pradhan, Sr. Scientist to Pr. Scientist w.e.f. 

19.08.2014.

yy Dr. S.K. Singh, Sr. Scientist to Pr. Scientist w.e.f. 
25.08.2014.

yy Dr. Lalit Kr. Tyagi, Sr. Scientist to Pr. Scientist 
w.e.f. 25.01.2015.

Technical:
yy Shri Amar Pal, Assistant Chief Technical Officer 

to Chief Technical Officer w.e.f. 01.01.2016.

yy Dr. Ajay Kr. Singh Sr. Technical Officer to Assistant 
Chief Technical Officer w.e.f. 26.09.2015.

yy Shri Satyaveer Chaudhary, Technical Officer to Sr. 
Technical Officer w.e.f. 26.12.2015.

yy Shri Samarjeet Singh, Sr. Technical Assistant to 
Technical Officer w.e.f. 29.06.2016.

yy Shri Om Prakash, Sr. Technical Assistant to 
Technical Officer w.e.f. 29.06.2016.

yy Shri Madan Lal, Technical Assistant to Sr. 
Technical Assistant w.e.f. 30.07.2016.

yy Shri Raj Bahadur, Technical Assistant to Sr. 
Technical Assistant w.e.f. 30.07.2016.

Administrative:
yy Shri Sajivan Lal, Sr. Clerk to Assistant w.e.f. 

07.05.2016

yy Shri Santosh Kr. Singh, Jr. Clerk to Sr. Clerk w.e.f. 
16.08.2016

ICAR-NBFGR congratulates them for their 
achievements.

2.  New Joining
The following members joined the institute during 

the period under report:

Director:
Dr. Kuldeep K  Lal, w.e.f. 27.08.2016.

Head of the Division:
yy Dr. Vindhya Mohindra, Head, Conservation 

Division w.e.f. 05.04.2016.

yy Dr. Gaurav Rathore, Head, Fish Health 
Management Division w.e.f. 03.10.2016.

Scientists:
yy Dr. Kripal Datt Joshi, Principal Scientist on 

transfer from ICAR-CIFRI, Barrackpore, w.e.f. 
03.10.2016.

yy Dr. Achal Singh, Sr. Scientist on transfer from 
ICAR-CISH, Lucknow, w.e.f. 31.03.2017.

yy Ms. Chinmayee Muduli, Scientist (On probation) 
w.e.f. 11.04.2016.

Technical:
yy Shri Vijay Kr. Singh, Sr. Technical Assistant 

on transfer from ICAR-DCFR, Bhimtal w.e.f. 
01.08.2016.

yy Shri Vikrant Gupta, Jr. Clerk on transfer from 
ICAR-CCARI, Goa w.e.f. 12.09.2016.
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3.  Transfer/Relieving

Scientists:
yy Mrs. Mary Lini. R., Scientist was relieved  on 

30.04.2016 to enable her to join ICAR-CIBA, 
Chennai on transfer.

Retirement
yy Shri A.K. Upadhayay, Sr. Technical Assistant 

retired on superannuation from ICAR services on 
31.07.2016.

4.  Financial upgradation under mACP 
scheme
yy Shri Dinesh Kumar, Skilled Support Staff  granted 

2nd MACP w.e.f. 30.07.2016.

yy Shri B.B. Bajpai, Skilled Support Staff granted 2nd 
MACP w.e.f. 23.09.2016.

yy Shri Ashok Kr. Awasthi, Skilled Support Staff 
granted 2nd MACP w.e.f. 26.09.2016.

yy Shri Ram Baran, Jr. Clerk granted 1st MACP w.e.f. 
19.10.2016.

Other Activities

swachh Bharat Abhiyaan
The institute has been actively observing and 

promoting Swachh Bharat Abhiyann Mission since its 
inception. In the reporting year, other than the routine 
monthly cleaning activities, the institute observed 2 
Swachhta Pakhwadas (May 16-31, 2016 and October 
16-31, 2016) to create awareness on the importance 
of environment and Swachh Bharat mission. The staff 
undertook various activities both inside and outside 
the campus like mass tree plantation, seminars for 
farmers, cleanliness drive at nearby Devikheda village, 
Lucknow and a Government Primary school at Sauser 
Kheda, Sarojini Nagar, Lucknow etc..

vigilance Awareness Week
Vigilance Awareness Week was observed during 

31.10.2015 to 05.11.2016 on the theme “Public 
participation in promoting integrity and eradicating 
corruption”. All staff members took pledge on this 
occasion.

International Women’s Day
International Women's Day was celebrated on 

8th March, 2017 at the Institute in which a number 
of activities were organised in the campus. A debate 
competition on the topic “Bharathiya naari aadhunik 
technology se saksham huyi hai” was organised. The 
event was graced by the chief guest, Dr. Dr Shubha R 
Phadke; Professor and Head; Department of Medical 
Genetics, Sanjay Gandhi Postgraduate Institute of 
Medical Sciences. A food festival was also ornazied in 
the evening to bring people together.

Participation in Sports:
The Institute participated in ICAR-North Zone 

Sports Tournament at ICAR-National Diary Research 
Institute (NBDR), Karnal, Haryana during April16-19, 
2016.

yy Mr. Trivesh Suresh Mayekar, Scientist was awarded 
Gold Medal in Table Tennis single event and got 
selected for ICAR Inter Zonal sports.

yy Mrs. Rejani Chandran, Scientist was awarded 
Silver medal in 100 meters and 200 meters sprint 
race.

yy Mr. Trivesh Suresh Mayekar, Scientist was awarded 
First runner up in Table Tennis single at ICAR 
Inter Zonal sports tournaments organised at IARI, 
New Delhi.
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Institute Management Committee

The Institute Management Committee (IMC) was represented by the following members nominated by 
Director General, ICAR, New Delhi:

1 Director
ICAR-NBFGR, Lucknow.

Chairman

2 Director of Fisheries
Govt. of Uttar Pradesh, Lucknow-226007

Member

3 Director of Fisheries
Govt. of Bihar
Patna, Bihar

Member

4 Dr. S. Shyama
Professor & Director
College of Fisheries
Penangad, Kochi, Kerala

Member

5 Shri Babu Ram Nishad
Lucknow, U.P.

Member

6 Shri Manoj Kashyap
Shahjahanpur, U.P.

Member

7 Dr. Gopi Krishna
Pr. Scientist & Head
ICAR-CIBA, Chennai

Member

8 Dr. K.V. Rajendran
Pr. Scientist & Head
ICAR-CIFE, Mumbai

Member

9 Dr. U.K. Sarkar
Pr. Scientist & Head
ICAR-CIFRI, Barrackpore

Member

10 Dr. Sunil Archak
Pr. Scientist
ICAR-NBPGR, New Delhi

Member

11 Dr. P. Praveen
ADG (M.Fy.)
ICAR, New Delhi

Member

12 AF&AO
ICAR-NBFGR

Member

13 Administrative Officer
ICAR-NBFGR

Member-Secretary

The 31st meeting of the Committee was held on 19.12.2016.
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Research Advisory Committee

1. Dr. George John
Ex. Advisor DBT&
Ex. Vice Chancellor, BAU
Flat No. 5140, Sector-B
Pocket-7, Vasant Kunj
New Delhi-110 070

Chairman

2. Dr. Deepti D. Deobagkar
Professor and Director
Bioinformatics Centre
SavitribaiPhule Pune University
Pune-411007, Maharashtra

Member

3. Dr. A.K. Sahu
Farmer Principal Scientist, ICAR-CIFA, Bhubaneswar
16, Bhimpur Duplex Colony, 
P.O. Aerodrome Area
Bhubaneswar-751020

Member

4. Dr. J. R. Dhanze 
Consultant, COE-FAB project 
College of Fsheries (CAU) 
Lembucherra, Tripura-799210

Member

5. Dr. Nirmalendu Saha
Professor
Department of Zoology
North-Eastern Hill University
Shillong-793022

Member

6. Dr. Manas Das
Principal Scientist (Retd.), ICAR-CIFRI, Barracpore
5/11, Purbapally
P.O. Sodepur, North 24 Pargana
Kolkata-700110, West Bengal

Member

7. Assistant Director General (M. Fy.)
Indian Council of Agricultural Research
Krishi Anusandhan Bhavan-II
Pusa, New Delhi-110 012

Member

8. Director
ICAR-National Bureau of Fish Genetic Resources
Lucknow

Member

9. Dr. Gaurav Rathore
Principal Scientist &HOD
ICAR-National Bureau of Fish Genetic Resources
Lucknow

Member Secretary
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Distinguished visitors

Dr. T. Mohapatra, Secretary, DARE and Director 
General, ICAR, New Delhi 

Shri Chhabilendra Roul, Additional Secretary, DARE 
& Secretary, ICAR, New Delhi

Shri. Aditya Kumar Joshi, Joint Secretary (Fisheries), 
DADF, Ministry of Agriculture and Farmers Welfare, 
Government of India

Dr. J.K. Jena, Deputy Director General (Fy.), ICAR, 
New Delhi

Dr. P. Praveen, Assistant Director General (Marine 
Fisheries), ICAR, New Delhi

Dr. Sudhir Raizada, Assistant Director General (Inland 
Fisheries), ICAR, New Delhi

Dr. S.D. Singh, Former Assistant Director General 
(Inland Fisheries), ICAR, New Delhi

Dr. W.S. Lakra, Former Director and Vice Chancellor, 
ICAR-CIFE, Mumbai

Dr. Gopal Krishna, Director and Vice Chancellor, 
ICAR-CIFE, Mumbai

Prof. Iddya Karunasagar, Sr. Consultant, FAO 

Dr. George John, Former Advisor, Department of 
Biotechnology, Govt. of India and Former Vice 
Chancellor, Birsa Agricultural University

Dr. S.D. Tripathi, Former Director and Vice Chancellor, 
Central institute of Fisheries Education, Mumbai.

Prof. Gaya Prasad, Vice Chancellor, Sardar Vallabhbhai 
Patel University of Agriculture & Technology, Meerut

Dr. S.P.S. Ahlawat, Former Director and Vice 
Chancellor, ICAR-IVRI, Izatnagar, Bareilly.

Dr. A.S. Ninawe, Advisor, DBT, Govt. of India, New 
Delhi

Dr. V.P. Kamboj, Former Director, CDRI, Lucknow

Dr. A. Gopalakrishnan, Director, ICAR-CMFRI, 
Kochi

Dr. T.R. Sharma, Director, ICAR-NRCPB, New Delhi

Dr. N.P. Singh, Director, ICAR-IIPR, Kanpur

Dr. A.D. Pathak, Director, ICAR-IISR, Lucknow

Dr. S. Rajan, Director, ICAR-CISH, Lucknow

Dr. Rajender Kumar, Director General, UPCAR, 
Lucknow

Dr. J.R. Dhanze, Consultant, COE-FAB project, 
College of Fisheries, Central Agriculture University, 

Lembucherra, Tripura

Dr. K.V. Rajendran, Head, Division of Aquatic 
Environment and Health Management, ICAR-CIFE, 
Mumbai

Dr. P.K. Pandey, Dean, College of Fisheries, CAU, 
Lembucherra, Tripura

Dr. R. Suresh, Sr. Consultant, HRD, National Fisheries 
Development Board (NFDB), Hyderabad

Dr. Deepti Deobagkar, Professor and Director, 
Bioinformatics Centre, Savitribai Phule University, Pune

Shri R.R. Rautela, Deputy Inspector General, CRPF, 
Lucknow

Dr. V.K. Mishra, Scientist In-charge, ICAR-CSSRI, 
Regional Centre, Lucknow

Dr. A.K. Shasany, Senior Principal Scientist, CSIR-
CIMAP, Lucknow 

Dr. A.K. Sahu, Former Principal Scientist, ICAR-
CIFA, Bhubaneswar

Dr. Shubha R. Phadke, Professor and Head, 
Department of Medical Genetics, Sanjay Gandhi 
Postgraduate Institute of Medical Sciences, Lucknow

The distinguished and learned persons, who visited ICAR-NBFGR during 2016-2017, on various occasions 
and events, are given as below:
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Commitment towards Societal Initiatives of 
Government of India

Go Green:

Grid-connected rooftop solar power system 
Shri Chhabilendra Roul, Additional Secretary, DARE & Secretary, ICAR, New Delhi inaugurated, “A Grid 

Connected Rooftop Solar Power System", on 22 March 2017, at ICAR-National Bureau of Fish Genetic Resources 
(NBFGR), Lucknow in the presence of Dr. J.K. Jena, DDG (Fisheries Science), ICAR, New Delhi. ICAR-NBFGR is 
the first among the ICAR institutes, to get Solar Power System under the RESCO Model of implementation. With 
this commissioning, ICAR-NBFGR, Lucknow partially shifted its electricity requirements from conventional 
electricity to solar energy, green and clean energy source. Dr. A.D. Pathak, Director, ICAR-IISR, Lucknow; Dr. S. 
Rajan, Director, ICAR-CISH, Lucknow and Dr. K.K. Lal, Director, ICAR-NBFGR, Lucknow were also present on 
the occasion. The system Installed by M/S Genus Innovation Ltd., Jaipur, has 6 three phase inverters of 50 kVA 
(4 nos.), 30kVA (1 no.) and 20kVA (1 no.) with a total capacity of 250 kWp consisting of 834 modules of 300 Wp 
wattage each.
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swachh Bharat

ICAR-National Bureau of Fish Genetic Resources, 
Lucknow as a research institute understands the 
importance of clean and green environment. The 
institute has been actively observing and promoting 
Swachh Bharat Mission since its inception. In the 
reporting year, other than the routine monthly 
activities, the institute observed 2 Swachhta Pakhwadas 
to create awareness on the importance of environment 
and Swachh Bharat mission. The summary of those 
programs are as follows:
1. A Special Swachhta Pakwada was organised by 

ICAR-NBFGR from May 16- May 31, 2016. During 
this period, many activities were undertaken by 
the staff and research scholars of the institute 
like mass swachhta pledge to maintain clean 
and green campus, cleaning of office buildings, 
campus, lectures on environmental issues etc. 
A cleanliness drive was also conducted in the 
nearby Devikheda village. All the staff interacted 

with the locals and shared information on keeping 
surroundings clean. 

2. As part of Swachhta Pakhwada 2016, 13 cleaning 
related programmes and activities were carried 
out from 16-31, October 2016 by ICAR-NBFGR 
including a mass tree plantation program. To 
generate awareness on the importance of clean 
environment among the farmers, 2 seminars were 
delivered. A cleanliness drive was also undertaken 
at the premises of Government Primary school, 
Sauser Kheda, Sarojini Nagar, Lucknow to educate 
children on the importance of clean premises.

3. A brick pit was developed for composting of leaf 
litter of trees and grass cuttings of the lawn area 
after inoculation of earth worm under Swachcha 
Bharat Abhiyan at the Aquaculture Research & 
Training Unit (ARTU) of the Institute at Chinhat, 
Lucknow.
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Various activities undertaken by the Institute under Swachh Bharat Mission
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Implementation of ERP
 ICAR-ERP, the comprehensive Enterprise Resource Planning (ERP) software for ICAR has been 

implemented by ICAR-NBFGR, Lucknow in the financial year 2016-17. Presently different modules of ERP such 
as human resource management, financial management and many other administrative activities are carried out 
through ERP for smooth and faster execution and documentation. 

Implementation of E-tendering Module
ICAR-NBFGR, Lucknow has implemented the E-procurement system that enables tender bearers to view/

download Tender Schedule free of cost and submit online bids through this portal. 

Digital India
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International yoga Day
The International Yoga Day was celebrated on 21.06.2016 both at NBFGR, Headquarters, Lucknow and 

PMFGR Division of ICAR-NBFGR, Kochi from 7.00 AM to 8.30 AM. Various asanas and yoga exercises along 
with meditation was demonstrated by a team of yoga experts from Vivekananda Kendra Kanyakumari, Branch, 
Lucknow which was followed by the staff members.  The event, which saw great response and participation of 
staff members, was organized for the practice and popularization of Yoga.

International Yog Day Celebration
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Public Awareness of Fish Diversity 
Ganga Aquarium

(ISO 9001-2008; ISO 14001-2004 certified)

Ganga Aquarium at ICAR-NBFGR, Lucknow has 
with more than 44 aquaria that display more than 
100 fish species of both fresh and marine water. The 
aquarium facility has been open to public since 19 
November, 2010 and serves as an avenue to enhance 
awareness towards fish diversity and its conservation, 
especially among school children. Some of the main 

attractions include freshwater fishes like arowana, 
flower horn, alligator gar, ghost fish, etc. marine fishes 
include scorpion fish, clownfish, damsels, tangs, sea 
anemones and starfish, etc. 

In the reporting year, 19,655 visitors including 
both children and adults visited the facility.
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LIST OF PERSONNEL

Research Management
Dr. Kuldeep Kumar Lal - Director 

Scientific Staff
1. Dr. Ravindra Kumar - Head of Division
2. Dr. (Mrs) Vindhya Mohindra - Head of Division
3. Dr. Gaurav Rathore - Head of Division
4. Dr. (Mrs.) RehanaAbidi - Principal Scientist
5. Dr. A. K. Pandey - Principal Scientist 
6. Dr. Kripal Datt Joshi - Principal Scientist 
7. Dr. Basdeo Kushwaha - Principal Scientist
8. Dr. Neeraj Sood - Principal Scientist
9. Dr. V.S. Basheer - P.S. & Scientist In-Charge (PMFGR, Kochi)

10. Dr. Parvata Kumar Pradhan - Principal Scientist 
11. Dr. Lalit Kumar Tyagi - Principal Scientist 
12. Dr. Sharad Kumar Singh - Principal Scientist 
13. Dr. Satish Kumar Srivastava - Senior Scientist
14. Dr. Rajeev Kumar Singh - Senior Scientist
15. Dr.  Mahender Singh - Senior Scientist
16. Dr. T. Rajaswaminathan - Senior Scientist (PMFGR, Kochi)
17. Dr. T.T. Ajith Kumar - Senior Scientist 
18. Dr. Sullip Kumar Majhi - Senior Scientist
19. Dr. (Mrs.) Divya P.R. - Senior Scientist (PMFGR, Kochi)
20. Dr. Achal Singh - Senior Scientist 
21. Mrs. Poonam Jayant Singh - Scientist 
22. Shri Ajey Kumar Pathak - Scientist  
23. Dr. A. Kathirvelpandian - Scientist (PMFGR)
24. Dr. (Mrs.) Sangeeta Mandal - Scientist
25. Ms. Rejani Chandran - Scientist
26. Dr. Santosh Kumar - Scientist
27. Shri Aditya Kumar - Scientist
28. Shri Charan R. - Scientist (PMFGR, Kochi)
29. Shri Labrechai Mog Chowdhury - Scientist 
30. Shri Murali S - Scientist
31. Shri Trivesh Suresh Mayekar - Scientist
32. Shri Bineesh K.K. - Scientist 
33. Shri Chandra Bhushan Kumar - Scientist 
34. Ms. Teena Jayakumar T.K. - Scientist  
35. Ms. Chinmayee Muduli - Scientist 
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technical staff
1. Dr. Rajesh Dayal - Chief Technical Officer
2. Dr. S. M. Srivastava - Chief Technical Officer
3. Dr. A. K. Yadav - Chief Technical Officer
4. Shri Amar Pal - Chief Technical Officer
5. Shri A.K. Mishra - Assistant Chief Technical Officer
6. Shri S. P. Singh - Assistant Chief Technical Officer
7. Shri Babu Ram - Assistant Chief Technical Officer
8. Dr. Ajay Kumar Singh - Senior Technical Officer
9. Mrs. Reeta Chaturvedi - Senior Technical Officer

10. Shri Ramashankar Sah - Senior Technical Officer
11. Shri Subhash Chandra - Senior Technical Officer
12. Shri Ved Prakash - Senior Technical Officer
13. Dr. Akhilesh Kr. Mishra - Senior Technical Officer
14. Dr. (Mrs.) Ranjana Srivastava - Senior Technical Officer
15. Shri Ravi Kumar - Senior Technical Officer  
16. Shri Amit Singh Bisht - Senior Technical Officer  
17. Shri Prem Chandra - Senior Technical Officer
18. Shri Satyavir Chaudhary - Senior Technical Officer  
19. Shri Mohd. Gayas - Technical Officer
20. Shri S. K. Singh - Technical Officer  
21. Shri R.K. Shukla - Technical Officer
22. Shri B.N. Pathak - Technical Officer
23. Shri Samarjit Singh - Technical Officer
24. Shri Om Prakash - Technical Officer
25. Shri Rajesh Kumar - Senior Technical Assistant
26. Shri Om Prakash-II - Senior Technical Assistant
27. Dr. Vikash Sahu - Senior Technical Assistant
28. Shri Vijay Kumar Singh - Senior Technical Assistant
29. Shri Madan Lal - Senior Technical Assistant
30. Shri Raj Bahadur - Senior Technical Assistant
31. Shri B.K Rao - Technical Assistant
32. Shri Gulab Chandra - Technical Assistant
33. Shri K.K Singh - Technical Assistant
34. Shri Rajool Shanis C.P. - Technical Assistant
35. Shri Sree Ram - Technical Assistant
36. Shri P.C. Jaiswar - Technical Assistant
37. Shri Ram Bharose - Technical Assistant
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Administrative Staff
1. Shri Abhishek Rana - Administrative Officer
2. Shri Ravi Bhadra - Assistant Finance & Accounts Officer  
3. Shri Navin Kumar - Assistant Administrative Officer
4. Shri Tej Singh Seepal - Assistant Administrative Officer
5. Smt. Mamta Chakraborty - Private Secretary
6. Shri RamSakal - Personal Assistant
7. Shri Sandeep - Jr. Stenographer
8. Smt. Kaneez Fatima - Assistant
9. Shri Swapan Debnath - Assistant

10. Shri S.N. Srivastava - Assistant
11. Shri P.K. Awasthi - Assistant
12. Smt. SunitaKumari - Assistant
13. Shri Sajivan Lal - Assistant
14. Shri Shreelal Prasad - Senior Clerk
15. Shri Vinay Kumar Srivastava - Senior Clerk
16. Shri Santosh Kumar Singh - Senior Clerk
17. Shri RamBaran - Jr. Clerk
18. Shri P.C. Verma - Jr. Clerk
19. Shri Rajan Kr. Malhotra - Jr. Clerk
20. Shri Vikrant Gupta - 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 Ashok Kumar - Skilled Support Staff
8. Shri Dinesh Kumar - Skilled Support Staff
9. Shri Balram Babu Bajpai - Skilled Support Staff

10. Shri Ashok Kumar Awasthi - Skilled Support Staff
11. Shri Sidhnath - Skilled Support Staff
12. Shri Ram Lakhan - Skilled Support Staff
13. Shri Sunit Kumar - Skilled Support Staff
14. Shri Jai NarainTiwari - Skilled Support Staff
15. Shri Anwar - Skilled Support Staff
16. Shri Sanjay  Kumar - Skilled Support Staff
17. Smt. Seema Devi - Skilled Support Staff
18. Smt. Raj Kumari - Skilled Support Staff
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APPENDIx-I

PMFGR Centre, Kochi

A Research Center of the Bureau is functioning in the campus of ICAR-Central Marine Fisheries Research 
Institute (CMFRI), Kochi, Kerala. This Center is carrying out research activities pertaining to genetic 
characterization, conservation and cataloguing of the vast fish genetic resources of marine and brackish 
water ecosystems of the country, as well as, of endemic freshwater fish species from the Western Ghats-the 
megabiodiversity 'hotspot'.

Address : Scientist In-Charge
   Peninsular and Marine Fish Genetic Resources Center
   ICAR-CMFRI Campus
   Post Box No. 1603
   Ernakulam North P.O.
   Kochi-682 0128, Kerala
   Telefax: 0484-2395570
   E-mail: nbfgrcochin@gmail.com
    nbfgr_kochi@nbfgr.res.in

APPENDIx-II

Aquaculture Research & Training Unit, Chinhat

An Aquaculture Research & Training Unit (ARTU) 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
   ICAR-NBFGR Aquaculutre Research & Training Unit
   Malhore Road, Chinhat
   Lucknow-227 105, U.P.
   Telefax: 0522-2815848
   E-mail: director@nbfgr.res.in
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Human Resource Development Initiatives
The HRD Cell of ICAR-NBFGR, Lucknow actively encouraged and promoted its staff for attending various 

training programmes for capacity building and also lent support in organising training programmes in the 
Institute.  
A. Physical targets and achievements

S. 
No.

Category Total No. of 
Employees 

No. of 
trainings 
planned 

for 2016-17 
as per ATP

No. of 
employees 
undergone 

training 
during April-

Sept 2016

No. of 
employees 
undergone 

training during  
Oct,  2016 to 
March, 2017

Total no. of 
employees 
undergone 

training during 
April,  2016 to 
March, 2017

% realization 
of trainings 

planned 
during 

2016-17

1 2 3 4 5 6 7 (5 + 6) 8 (7*100/ 4)

1 Scientist 35+1 23 15 12 27 117.4
2 Technical 37 17 2 5 7 41.2
3 Administrative & 

Finance
19 2 5 2 7 350

4 SSS 18 0 0 18 18 100

B. Financial targets and achievements (All employees)

S. No.

RE  2016-17 for HRD
Actual Expenditure  up to 31st  March, 2017  

for HRD % Utilization of 
RE

Plan Non-plan Total Plan Non-plan Total

(Lakh Rs.) (Lakh Rs.) (Lakh Rs.) (Lakh Rs.) (Lakh Rs.) (Lakh Rs.) 2016-17

1 2 3 2+3=4 5 6 Col. 5+6=7
Col. 7*100/ 

Col.4=8
1 7.10 0 7.10 7.09 0 7.09 99.86

C. Number of trainings organised for various categories of ICAR employees including winter/summer schools 
and short term trainings

S. 
No.

Category No. of trainings 
organised 

during April 
2016 to 

September 2016

No. of trainings 
organised 

during October 
2016 to March 

2017

Total no. of 
trainings 

organised during 
April 2016 to 
March 2017

No. of participants (Only ICAR 
employees)

Organizing 
Institute

Other 
ICAR 

Institutes

Total

1 2 3 4 Col. 3+4=5 6 7 6+7=8
1 Scientist 1 1 4 1 5
2 Technical
3 Administrative & 

Finance

4 SSS 1 1 18 0 18
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