
j
k-e-v

ku -q la-C; wjks

R 
G 

F 
B

N

 Regional Capacity Building Programme 
on 

Biotechnological Tools in 
Aquatic Genetic Resource Management and 

Ex Situ Conservation

 Organized by 
Indian Council of Agricultural Research (ICAR) 

Asia-Pacific Associa�on of Agricultural Research Ins�tu�ons (APAARI)
 Asia-Pacific Consor�um on Agricultural Biotechnology and Bioresources (APCoAB)

Training Ins�tute 
ICAR-Na�onal Bureau of Fish Gene�c Resources (NBFGR) 

Canal Ring Road, PO Dilkusha, Lucknow -226002, U�ar Pradesh, India 

December 7-18, 2020



The Indian Council of Agricultural Research (ICAR) and the Asia-Pacific Association of 
Agricultural Research Institutions (APAARI) under a programme on Asia-Pacific 

Consor�um on Agricultural Biotechnology and Bioresources (APCoAB), announce to 

organize a Regional Capacity Building Programme on "Biotechnological Tools in 
Aqua�c Gene�c Resource Management and E x Situ Conserva�on". The programme 

will be conducted at ICAR-Na�onal Bureau of Fish Gene�c Resources, Lucknow, India, 
during December 07- 18, 2020, through virtual mode.

Gene�c resources are receiving considerable a�en�on world over, from the perspec�ve of sustainable 
u�liza�on, to alleviate the threats of food shortage. Conserving and managing the natural aqua�c gene�c 
resources (AqGR) are important, as nearly half of the fish produc�on is s�ll shared by the wild. Today, the 
foremost objec�ve of the fish sector is to develop strategies to increase produc�vity from aquaculture, 
while sustaining natural resources such as wild rela�ves. Such balancing efforts, that enhance 
conserva�on and allow effec�ve u�liza�on of diversity,  need  knowledge - and technology - based 
strategies.

Global developments, in line with biodiversity regula�ons and intellectual property regimes, have 
enhanced the need for research on AqGR documenta�on, ex situ conserva�on and sustainable u�liza�on. 
Conven�on of Biological Diversity (CBD) addresses the biodiversity concerns as well as sovereign rights of 
na�ons. The scien�fic knowledge, informa�on systems and ex situ germplasm repositories developed at 
na�onal, regional or global level can help to maintain the IPR stake in AqGR at na�onal level. CBD and 
Global Taxonomy Ini�a�ve (GTI) make it obligatory for the countries to develop and document knowledge 
on gene�c diversity, they possess. The implementa�on of CBD is accomplished through several relevant 
frameworks, such as Nagoya protocol, Aichi's biodiversity targets and  sustainable development goals, 
which are to be achieved through na�onal ac�ons. FAO's Commission on Gene�c Resources for Food and 
Agriculture (CGRFA) has prepared reports on the Status of World Gene�c Resources for plants, animals, 
microbes, forestry, aqua�c and agro-biodiversity with inputs from various na�ons. Global Plan of Ac�on 
also assists countries in developing na�onal strategies for sustainable u�liza�on of gene�c resources.

The AqGR is con�nuously facing severe threats. Many of the threatened species may become ex�nct, 
unless species conserva�on programmes are put in place. Most importantly some species can even 
undergo unrecognized ex�nc�on, unless they are documented at a faster pace than before. During last 
several years, over 350 finfish species (at an average) are being discovered every year, which are new to 
science. In such  a scenario, molecular tools are effec�ve means to complement taxonomy in such species 
and therefore, research capacity on integrated taxonomy is becoming cri�cal need for accurate 
management planning of AqGR.

At present, inadequate knowledge on gene�c stocks 
of fish species of cul�vable and conserva�on value, is 
a major constraint. The gene�c stocks are the local 
evolu�onary significant units evolved through 
adapta�ons to selec�ve forces, such as changing 
climate, reproduc�ve isola�on etc.  In this context, 
knowledge of gene�c and genomic diversity at the 
stock and strain levels will help to safeguard the wild 
rela�ves of cul�vable species. 

Need for Aquatic Genetic Resource (AqGR) Management 
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Gene�c erosion through inbreeding in farmed 
stocks is an immediate concern, as it adversely 
affects performance of the seed, the most 
cri�cal input for aquaculture. The mi�ga�on 
strategies require exper�se of biotechnological 
tools and ex situ conserva�on technologies, such 
as live germplasm resource centres with 
cer�fied broodstock of known origin and 
cryofrozen sperm/cells.

Since 1970, aquaculture is growing at a fast pace 
of over 6% globally. At present, it contributes 
nearly 50% of global fish produc�on and is 
expected to support the addi�onal demand of 40 million tons by 2030. Asia contributes about 90% of 
global produc�on and also has enormous poten�al. The above perspec�ve holds immense significance 
for Asia for the two important reasons. Firstly,  these na�ons are endowed with diverse gene�c 
resources, adapted to diverse clima�c regimes. South and Southeast Asia has four mega biodiversity 
hotspots with 50-60% endemism. While this gene�c diversity, between and within species, is an 
opportunity for diversifica�on and produc�vity improvement, and knowledge genera�on and 
conserva�on of gene�c diversity are some of the  challenges. Secondly, the lack of scien�fic capacity 
available with many countries in the various research areas of AqGR management is a serious bo�leneck 
for planning conserva�on and sustainable aquaculture. Therefore, the na�ons need to strengthen the 
research capacity on various dimensions of AqGR management including deployment of 
biotechnological and ex situ conserva�on tools .

Genesis
The concept of this capacity building programme is inspired from recommenda�ons of the “Regional 
Workshop on Fish and Marine Gene�c Resources and its Ameliora�on” held during July 10-12, 2019, 
organized by APAARI in collabora�on with Sri Lanka Council of Agricultural Research and Policy (SLCARP) 
and Na�onal Aqua�c Resources Agency (NARA) in Sri Lanka, whereby it was expected by the par�cipa�ng 
countries to organize similar capacity building programmes at regional level.

Purpose 
This programme aims to u�lize the specialized experience of ICAR-NBFGR scien�sts to develop 
comprehensive training course, on AqGR management. It envisages to develop nucleus of technical 
exper�se within the par�cipa�ng countries, which will conduct research programmes and also help to 
establish linkages and partnerships with researchers from par�cipa�ng na�ons to develop and 
implement the collabora�ve programmes in future.
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Objec�ves
1. To create awareness among country par�cipants on AqGR management and associated global

frameworks such as CBD, GTI and CGRFA etc.
2. To build capacity for u�liza�on of molecular tools in gene�c diversity analysis and their applica�ons in

AqGR management.
3. To enhance capacity and capability for ex situ conserva�on tools.

Principal components of the programme
The course will have a mix of lectures and online demonstra�ons of lab techniques. The total dura�on of the 
course will be 12 days, with 10 working days.
Concept building 

I.  About AqGR, importance of AqGR in produc�on system and livelihood security:  overview of global 
ini�a�ves. 

ii. Concepts and tools in gene�c diversity analysis
iii.  Aquaculture gene�cs, selec�ve breeding, inbreeding and broodstock management
iv. Ex situ conserva�on tools; Sperm cryopreserva�on, cell culture and applica�ons
v. Diseases and gene�c resource management

Online demonstra�on modules 
I. Molecular tools in characteriza�on and gene�c diversity research. This module will involve 

methodologies including nucleic acid extrac�on, quality check, primer designing, PCR and 
sequencing including Sanger's and NGS, with the following perspec�ves:

a. Molecular marker development
b. Species discrimina�on with molecular markers and

complimen�ng conven�onal taxonomy
c. Polymorphism in molecular markers (nuclear/mtDNA)

and popula�on gene�cs
d. Sta�s�cal methods in molecular marker data analysis
e. Analysis of gene�c variability and diversity

ii.  Ex situ conserva�on tools
a. Sperm cryopreserva�on: freezing, thawing and

fer�liza�on
b. Cell culture: development, characteriza�on  and

preserva�on
 iii. Diagnos�c tools

a. Molecular Detec�on of pathogen using molecular techniques
b. Virus isola�on using cell lines

Organiza�on and par�cipa�on 

Organizers: Indian Council of Agricultural Research (ICAR), New Delhi, India; Asia-Pacific Associa�on of 

Agricultural Research Ins�tu�ons (APAARI); Asia-Pacific Consor�um on Agricultural Biotechnology and 
Bioresources (APCoAB), Bangkok, Thailand

Training Ins�tute: ICAR-Na�onal Bureau of Fish Gene�c Resources, Lucknow, U�ar Pradesh, India
Dates:  December 7 - 18, 2020  
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Par�cipants: Par�cipants will be selected through open circula�on and nomina�ons from APAARI member 
countries. In addi�on, 10 candidates from Indian ins�tutes will be accepted. 

Experts and Resource Persons 
The resource persons and faculty will be: 

1. The researchers from ICAR-NBFGR, Lucknow, India
2. Invited from other Indian organiza�ons
3. Interna�onal subject ma�er experts, officials from FAO or other interna�onal agencies

Coordina�on of the programme 
The interna�onal programme will be coordinated by 

Patron: Dr. Trilochan Mohapatra
Secretary (DARE) & Director General (ICAR), India

Interna�onal Coordina�on:  Dr. J K Jena
Deputy Director General (Fisheries Science), ICAR, India

 

Course Director: Dr. Kuldeep K Lal
Director, ICAR-NBFGR, India

Course Coordinators: Dr. Vindhya Mohindra
Principal Scien�st & HoD Fish Conserva�on, ICAR-NBFGR, India 

Dr. Rishi Tyagi
Coordinator, APCoAB, APAARI  , Thailand

Dr. Neeraj Sood 
Principal Scien�st, ICAR-NBFGR, India

      Dr. Rajeev K Singh 
Principal Scien�st, ICAR-NBFGR, India

j
k-e-v

ku -q la-C; wjks

R 
G 

F 
B

N



 Regional Capacity Building Programme 
on 

Biotechnological Tools in 
Aquatic Genetic Resource Management and 

Ex Situ Conservation

(dd/mm/yy)

Primary:

Alternate:

Number

j
k-e-v

ku -q la-C; wjks

R 
G 

F 
B

N



Remarks and Recommenda�ons of the candidate’s nomina�ng organiza�on. Please state clearly technical 
strength of the applicant and how this training will be useful for your organiza�on/country

How did you came to know about the training? (Restrict to 100 words)
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