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Aquatic Genetic Resources

dMajority of the genetic resources for food still come
from the wild due to low domestication level in
fisheries sector.

= Aquaculture contribute near 50% but Capture
Fishery is relevant.

= Wild relatives source of genetic diversity for
aquaculture improvement.

The AqGR management:

Applies concepts from Agriculture and Wild Life as well




Fish Diversity of India

[ Diverse aquatic biodiversity different ecosystems

[ Palearctic, Temperate and tropical climates

Finfish species
U ET=H
Brackishwater:
Freshwater:
Total :

Exotic fish :

Shellfish species

Crustaceans:
Molluscs:
~5000

Echinoderms:

Exploring Genetic
resources and species
characterization

* 8 new species
discovered and
published; rivers
in North East,

Central Plateau,
Western
Rajasthan; and
Andaman Sea
New
Distributions and
species
revalidations
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Still Adding More

d The number of valid species of fishes is about 33,395 & Valid
Genera is 5,131,

0 Between 1996-2014, total > 7500 new species: average 367
per year.

By William N. Eschmeyer and Jon David Fong
http://researcharchive.calacademy.org/research/ichthyology/catalog/speciesbyfamily.asp

d Even established aquaculture and fishery species, found Cryptic

1. Lates (Pethyagoda 2012)
2. Genus Puntius---- 5 new Genra (Pethyagoda 2012)

3. Mahseers; Tor sp.

4. Pangasius silasi
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CBD-Global Taxonomic Initiative : Remove Impediment

Acknowledge the existence of a "taxonomic
impediment" to the sound management of &'
biodiversity (include AqQGR)

<

1 Global Taxonomy Initiative

Shortage of trained taxonomists and " Global Taonomy it
S (onfronnng rﬁe m.x_onomit‘tlmpefﬁvfw'm'ro Pr‘oqwe.rsirxc‘onswa‘ﬁo_n ot
curators

Obligatory to build taxonomic and Repository ™
capacity - s,

What's new

§ February 2015

Link Taxonomy to Genetic Resource
Management to Food Security

increased taxonomic capacity combats poverty

M™Nowadawvs, there is compelling evidence that the ever-growing impact of
human activities has an adwverse 1mpact on biodiversity and ecoswyvstem
functioning and that this leads to a lowering of ecosvstem services. that is,
the free profits humans get from ecosvyvstems.

People who rely directly on prowvisioning (including food. water. fuel. fiber
and medicine). regulating (prevention of soil erosion and flooding) and
supporting (e.g. soil formation. nutrient cyvcecling) ecosystem services that
healthy ecosystems provide them face the most serious and immediate risks
from biodiversity loss. Combating imequality and marginalisation of the
most vulnerable segments of society thus goes hand in hand with the
restoring and protecting of the ecological functioning of healthy
ecosyvstems. To achieve this. scientists rely primordially on such basic
mformation as local, regional and global taxonomic mventories that reveal
what organisms are living where, in what abundance and in what
Ecosystems and hurman well- CcCOoOmMposition.




Saving Indigenous Species and Utilization a Primary Need for Adaptive Traits

Indian AqQGR Precious
and as survived
through Geological &
Climatic changes, as
occurring today-

v

Speciation

Present

* Likely to have basal populations

* Strengthen Genomic Knowledge for

Completed Whole
’ A Genome Draft
* Genome wide selection for aquaculture P TIE!

(Need Phenotyped /selected material Indigenous species
for using genomic data)

 Evolutionary scale (need framework)

NBFGR
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Food production need to grow: Aquaculture role critical

L Growing population and health food and Rising income \BFGR

1SO 9001:2008

 Health benefits for every country and every strata of human society

O High on Trade : 38 % of fish produced; developing Countries: directed to
developed countries- Livelihood for small scale farmers

O India likely to grow 121% by 2030 fish production (highest growth in world)

Consistent rise @ 9% last 2 decades

?

Sustainable rise o

. Critical inputs finite Space, Water, Feed
Concern: Only 3 Indigenous

Biodiversity impacts

species contributing to
production

Need to aim for Increase productivity :
Produce more from less
o Improved varieties (to raise use from

meagre 8.2%)
Sustained genetic diversity during
domestication




Improved Health
& Husbandry
Management

Efficient use of
critical inputs

Security-Equity
Livelihood
Food
Nutritional

Access-benefit
sharing with
native
communities

Conservation

Breeding &
Genetic
Improvement

Technological aspect

Feasible &
Productive

Sustainable
Aquaculture Systems

7 N
Relevant & Friendly &

profitable compatible

Environmental
aspects

Social & economic
aspect

_/

Enhanced Use
of Improved
Varieties

Wild relatives

Genetic
Resource
Banks &
Network

Ex situ & in vivo
Conservation
Species, Stock Genome

Preserving
Ecosystem
Services
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Aichi Biodiversity Targets & FAO Tools

Target 6.

Target 7.

Target 12.
Target 13.

Target 16.

Target 17.

PSP NEEE T8 E “copyright BIP/ScBD”.
., ST Y

All fish and invertebrate stocks and aquatic plants
are managed and harvested Sustainably

Areas under agriculture, aquaculture and forestry
are managed sustainably

Prevent extinction of known threatened species
Minimizing genetic erosion and safeguarding genetic
diversity

Implementation of Nagoya Protocol on Access to
Genetic Resources

Implementation of national biodiversity strategy
and action plan

FAQO’s Tools and Policies

» Commission on Genetic Resources for Food and Agriculture

» FAO Technical Guidelines for Responsible Fisheries —
Guidelines on Aquaculture Development

> Code of conduct on responsible fisheries

NBFGR
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Commission on Genetic Resources for Food & Agriculture

SoWAqgGR production to genetics genomics
conservation

Focus on Aquaculture species and their wild
relatives

To locate information gaps and develop
action plan

AqgGR management Minimum Framework

m‘m
g1y

United Nations Decade on Biodiversity

Baf.: SCBD/EAMDODCoEITET 23 Tuly 2014
NOTIFICATION

FADQ's tools and suidance om food and spricalture
it assist implementaton of the Comvention on Bivlogical Diversity
and the Seracegic Plan for Biodiversiry 2011-1020

Diar MadamSir,

As part of the Socbriat's strungthemed collshomation with the Food and Agmicelters
Crgamization of the Uzited Nations (FAQ), ] am pleased to circulate the azxnexed informaticn provided by
the FAD which can izt CED National Focal Points and their partners in the involvement of the
different food and agricelturg sectors i the implenscatation of the Stmategic Plan for Biodiversity 2011 -
2024, The mformation is particulasly relevant to Natiozal Biodiversity Smategies and Actica Plans with
megard to tha integration of biodiversity imtn ofer sconomic sector. The information highlights FAOQ™:
work o agricultare {inchiding livestock, fsheries and agmaculmre) becauss this is generally kess well
known to the hiediversity snviroamant compvenity than it wodk oa forestry.

This informatien inclndes: 2n cverview of how bicdiversify is mainstreamed into the actvities of
the FAD, inclading it varims bodies; FAQ's hisdivarsity related knowledge platforms: and, tool: and
amas of work with mspect to Adcki Biediversity Targets 4, 5, €, 7,8,9, 11, 12,13, 14, 15, 1§, 17 and 1B,
bearing in mind that mach of FAOQ's work is cross-cutting. Web bnks are provided o the mlevant
inforemation on the FAO website and you are invimd to connct your local FAD office for further
inforemation if required.

I encourage you to ws and widely dissersinate this information, which I belisve is eupecially
usafl for implementation at maticzal kvel through cocrdinated efforts between the food and agriculmme
and saviToament constitnencies.

Ploass accapt, Madam Sir, the surmrmee: of mry highast consideration.

CBD Recognises FAO's Tools and Guidance

Exgcutive Secretary

Enclovars

To : CBD Natiomal Focal Points

& - e

[INEP

-T:_j Biolegcal Diversity 'Im
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AgGR: Time to Move Vertical Down

From Species to Genetic Stocks

A gap wrt Crops and Livestock

Knowledge on Genetic Variation distribution & performance
considered critical before they are lost (CGRFA & GTI, CBD)

Indicate genetic diversity
«Adaptive variability
*Track gene flow and exchange
Evolutionary pressures

Need to strengthen

Species specific standardized Marker Panels

Reference genetic indices
Phenotype parameters
Performance evaluation of distinct Genetic stocks

* Performance evaluation of genetic
stocks -Indian major carps & Clarias
species - evaluate genetics, biological NBFGR
data including immunity profiles. 150 3001 2008



Spatial Distribution of Genetic Variability:

Map of probability of cluster membership

| rohita C. batrachus
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Colors represent clusters
Genetic stock structure 18 fish species

Lat Wild Populations
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Cryopreserved
Cells

Embryonic,
Stem & Somatic
Cells, Cell Lines,
Sperm Stored at
-196°C;

as per Specific
Protocol

For Prioritized
Species With
Known Breeding

Protocols
(Sperms/Embryo)

=Retrieve Diploid
Genome for
Species Recovery ;
Genomic Research

Integrated Germplasm & Genomic Repository

Tissue Samples

Frozen at
-80° C,
Ethanol
preserved
at4° C

Fast mode of
Developing
Germplasm
Repository

eSource of DNA
to Retrieve
Genetic
Information

Total DNA Isolates
Genomic Libraries

cDNA Libraries &
EST Clones.

Gene Constructs

Probes for Specific
Genes

Other Genomic
Materials

eResource for future
research

Voucher

Specimen

Collection of
Preserved
Specimens

Formaline/

Iso Propyl
Alcohol or as

Reference for
Source of
DNA/Cell
Accessions.

To resolve
taxonomic

Live
Germplasm
Centers

Live Captive
Brood Stock
Of Prioritized
Species in

Farm Ne

Represent Natural
Genetic Variation

Useful for
Propagation
Assisted
Rehabilitation

Facilitate
Aquaculture
Diversification

_— AgGR Soverign Rights of the Nations >



EX SITU CONSERVATION

Fish Cell Lines
(Embryonic & Somatic) :
repository with 50 Cell

Sperm Cryopreservation protocols : 30
species

NATIONAL REPOSITORY OF FISH CELL LINE ABFG!
Nati enetics irces (ICAR)

Tested 23 years old frozen sperm successfully

Concern: haploid genome; No control on quality
& quantity from wild

Useful in associatin with On-farm conservation

Stem Cells: S

U Isolated spermatogonial stem cells (from
goldfish (Carassius auratus)
QO Transplanted Stem cells in C. Carpio (host)

Stem cells were observed to undergo
proliferation, vertical differentiation inside
the common carp gonads and produced

surrogate gametes (18 weeks after the cell
transplantation)

CBD Article 9

Surrogate sperm Surrogate eggs



From Delhi Declaration

Merging Knowledge to On-Farm Conservation
* supported by ex-situ conservation
* for in-situ Conservation and Germplasm evaluation

AqGR: Evaluate new prioritised fish species for domestication, or building
broodstock for species, important but rare in nature.

Opportunity to converge bureax for livelihood
Can we look towards location specific on-farm conservation models with

indigenous diversity; where with conservation, develop farming model
with integration of plants, animal and fish.

Fish does not use water but conserve water for other commodities
Can we search such locations which are diversity rich, endemic and
potential to improve out of 100 most backward areas.

Can we search a model, which does not export but keep locals
nutritionally secure for a quality human life.




Beyond Physical maintenance of
grganisms

to preserve genetic identity and integrity
of organism =




