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WP6 “Practical Selection Tools to Benefit from International Cooperation”

Objective: contribute to faster genetic progress for resilience and efficiency traits in 
sheep and goats through improved international cooperation 

HARMONISATION: phenotypes, genotypes, pedigree

INTERNATIONAL EVALUATION: genetic, genomic

PRACTICALITIES of international evaluations

ASSESS BENEFIT: modelled benefit of harmonization of 
phenotyping & int’l evaluation on long-term genetic gain
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Harmonisation

File format for exchanging 
phenotypes, genotypes, pedigree

Codification 
of breeds
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Harmonisation
File format for pedigree, phenotypes, genotypes, parameters, EBVs
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Harmonisation
Survey on programs and genetic/genomic evaluation



6

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Grant Agreement n°772787

Astruc et al - Selection tools to benefit from international cooperation in small ruminants: 
a comprehensive work package of the SMARTER project

Harmonisation
Exchanged genomic data and completed research on allele 
frequency across country x breeds
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Harmonisation

Identify informative SNPs 
across multiple types, 
breeds, and countries

606,000
52,000 V1
52,000 V2

15,000
54,000
15,000
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Harmonisation
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Harmonisation

Correlation = 0.755 Correlation = 0.733

Correlation = 0.962
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Across-country evaluation

3 case studies: meat sheep, 
dairy sheep, dairy goats

• Documenting issues (ID, phenotypes)
• Genetic correlations across country
• Run animal model BLUP / SSGBLUP 

from raw phenotypes.
• Multi-trait analysis

Framework developed to quantify the benefit of 
international sharing of germplasm. Case-study 
Ireland & NZ. To be used in other case-studies
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Across-country evaluation
Illustration of phenotype issue (goat case).
Heterogeneous phenotypes for the same trait (eg. Dairy traits)

• Canada:
– Test-day data (milk production)

• France:
– Lactation data (milk production)

• Switzerland:
– Lactation data cut in two parts (1-100 days and 101-220 days)

• Italy:
– Lactation data but precorrected (milk production)
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Main output regarding ICAR community

✓ Guidelines for efficiency and resilience traits 
in small ruminants

✓ Creating an international initiative and preparing necessary 
procedures to facilitate, encourage and motivate 
cooperation in international evaluations in small ruminants
• ~INTERRAM / INTERBUCK
• Zootechnical Reference Centre for Small Ruminants



13

Creating an international initiative for across 
country evaluation in small ruminants

• OPPORTUNITIES and RISKS of international evaluation in 
small ruminants
- Survey within SMARTER partners 

- Complete and (very) interesting panel of arguments / opinions / comments

- Survey to be extended to other stakeholders

• Technical lessons from the case-studies
- Way to address the issues

- Strategy for across country evaluation

- Assessing the genetic links between countries
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INT’L EVALUATION : OPPORTUNITIES & RISKS

OPPORTUNITIES

Increase the rate of genetic gain in many countries 

More rapidly address some of the health, welfare, disease and environmental
impact challenges

Get EBVs from abroad on the domestic scale

Fair exchanges across countries

International collaboration and sharing of knowledge. Networking between 
stakeholders

Harmonisation of phenotype recording
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“There are risks, but the risks can be mitigated if this is recognised up front”
=> Work on how to mitigate the risk

RISKS

Lack of genetic links between countries 
What if GxE?

Promote a few breeds of wide commercial applicability  v. local breeds

Unbalanced benefits. Risk that sale of genetics would only be one way

Too expensive and time consuming for small ruminant sector (cost-benefit 
balance?)

Loss of independence on evaluation => maintaining national research groups 
needed / preferred
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INT’L EVALUATION : OPPORTUNITIES & RISKS
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Thank you for your attention

www.smarterproject.eu

SMARTER PARTNERS


