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Farm animal genetic diversity in Europe
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Å Between breed genetic diversity
Å Large proportion of breeds is 
ñat riskò

Å Within breed genetic diversity
Å Effective population size (Ne) is 

often low

Å Complementary in situ and ex situ 
conservation strategies are neededFAO DAD-IS



FAO Global Plan of Action for Animal Genetic Resources

Strategic Priority 9 - Establish or strengthen ex situ conservation programmes 

1. Set and regularly review ex situ conservation priorities and goals.

2. Establish or strengthen national and regional facilities for ex situ conservation, in particular 
cryogenic storage. Support the efforts of countries within a region that have opted to establish a 
regional facility.

3. Establish modalities to facilitate use of genetic material stored in ex situ gene banksunder 
fair and equitable arrangements for storage, access and use of animal genetic resources.

4. Develop and implement measures to secure ex situ collections from loss of genetic diversity 
resulting from disease outbreaks and other threats, in particular by establishing backup 
samples.

5. Identify and fill gapsin ex situ collections.

6. Develop procedures for replenishment of genetic material taken from genebanks, by 
systematically developing links with live populations, or establishing in vivo populations of 
breeds at risk at off-farm locations, such as zoos and parks.



Centre for Genetic Resources, the Netherlands

Genebank is key element in national strategy for 
conservation and sustainable use of AnGR

ÅMany countries are developing 
gene banks

ÅComplementarity of in situ and 
ex situ approaches

INNOVATIONS IN CRYOCONSERVATION OF ANIMAL GENETIC 

RESOURCES ςDRAFT TECHNICAL GUIDELINES (FAO, 2021)



Why gene banks ? Loss of genetic diversity will ....

ÁThreaten global food and nutrition security

ÁReduce the possibility to adapt to climate change

ÁResult in less options to improve the sustainability of agriculture

ÁReduce the options to improve the quality of our our food

ÁErode our agricultural landscapes and threaten our bio -cultural

heritage

http://www.biodiv.org/


SDG indicator 2.5.1.b

Target 2.5By 2020, maintain the genetic diversity of seeds, cultivated plants and farmed and domesticated animals 
and their related wild species, including through soundly managed and diversified seed and plant banks at the 
national, regional and international levels, and promote access to and fair and equitable sharing of benefits arising 
from the utilization of genetic resources and associated traditional knowledge, as internationally agreed

Indicator 2.5.1.b - Number of animal genetic resources for food and agriculture secured in medium or long term 
conservation facilities

Global EUROPE



Centre for Genetic Resources, the Netherlands

Further development of gene bank collections needed 
Åaŀƴȅ ōǊŜŜŘǎ άŀǘ Ǌƛǎƪέ ƘŀǾŜ ǾŜǊȅ ƭƛƳƛǘŜŘ ǎŀƳǇƭŜǎ ǎǘƻǊŜŘ ƛƴ ƎŜƴŜ ōŀƴƪ

ÅAll breeds need regular back up storage in gene banks (before 
becoming at risk)

Leroy et al, Diversity 2019, 11, 240. 
Cryoconservationof Animal Genetic 
Resources in Europe and Two African 
Countries: A Gap Analysis. 



Developing the Gene Bank Strategy

ÅObjectives

ÅGovernance

ÅSampling

ÅStorage

ÅInformation management

ÅUtilization 
INNOVATIONS IN CRYOCONSERVATION OF ANIMAL GENETIC 

RESOURCES ςDRAFT TECHNICAL GUIDELINES (FAO, 2021)



Objectives/use of gene bank collections

Core collection

Create new breeds

Archive for research

Introgression single genes
Reintroduce lost variants

Support breeding Increase genetic 
diversity

Re-orient breeding goal

Update collection 
continuously

Working 
collection

selection

matingreproduction

selection

mating
reproduction

Life population

Restore breed

Restored 
breed

selection

mating

reproduction New Breed

INNOVATIONS IN CRYOCONSERVATION OF ANIMAL GENETIC 

RESOURCES ςDRAFT TECHNICAL GUIDELINES (FAO, 2021)



Gene banks - not only conservation é

ÁGene banks are the most trusted means for long term 
conservation of AnGR

ÁSupport to the in situ conservation programs of endangered 
breeds  

ÁSupport breeding programs or breeding companies or 
breeders societies

ÁTool for the researchers
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Holstein Friesian : Future value of genebank ? (OC) 
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Sampling : choosing breeds and donor animals

ÁRISK APPROACH:    

ƀBreeds at risk / endangered breeds

ƀPopulation size N / Effective population size Ne (Ne <  N)

ÁDIVERSITY APPROACH:

ƀPrioritize breeds with a higher diversity for future uses

ƀMaximize diversity of donor animals within breeds

ƀUse of molecular tools or pedigree data

ÁUTILITY APPROACH :

ƀPrioritize breeds and donor animals with useful characteristics
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Comparison of germplasm types according to 

various factors influencing their utility
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ÁStakeholder identification

ÁInstitutional and funding commitments

ÁGovernance structure 

ÁDecision -making

ÁData policy

Governance of the Gene bank
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INNOVATIONS IN CRYOCONSERVATION OF ANIMAL GENETIC 
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Dutch Genebank ïDid we meet our objectives ? 

ÁSufficient genetic material (>25 donor animals/breed) of native Dutch breeds stored? 

ÁCore collections established? 

ÁMainly semen collections. Annual growth 2% per year (number of donors)



IMAGE gene bank survey: Germplasm collections
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