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Traits* Parity 𝜎𝑎
2 𝜎𝑝𝑒

2 𝜎𝑝𝑒2
2 𝜎𝑒

2 t

AMT 1 - 6 1.75 0.72 0.34 1.02 0.74 ± 0.01

TMT 1 - 6 11.25 5.67 5.17 20.24 0.52 ± 0.01

INT 1 - 6 0.002 0.002 0.005 0.02 0.34 ± 0.01

NoV 1 - 6 0.33 0.31 0.37 2.42 0.29 ± 0.01

NSE 1 - 6 0.070 0.074 0.12 0.47 0.29 ± 0.01

PSM 1 - 6 26.83 33.21 41.38 402.47 0.20 ± 0.01

PCS 1 - 6 0.004 0.008 0.015 0.022 0.55 ± 0.01

ℎ2

0.46 ± 0.02

0.27 ± 0.01

0.08 ± 0.01

0.10 ± 0.01

0.10 ± 0.01

0.05 ± 0.01

0.09 ± 0.01Permanent 
environmental variance 

between parities

Permanent 
environmental variance 

within parities

Heritability

11/20



Use of quantitative genetics models

Comprehensive literature review

Preservation of heritable traits 

WP2

Selection of the best 
American individuals 

Use of PLF data for these 
animals

Statistical analysis methods

Genetic distance

Structure

...

SNP information for both 
populations 

Walloon Holsteins

Creation of traits of interest 

PCA

American Holsteins 

Analysis of genetic similarity between the two populationsWP1

AVAILABLE !

AVAILABLE !

WP1

WP2

Elimination of non-heritable traits 

Estimation of genetic parameters

Analysis of genetic correlations with 
selected traits

12/20



WP3

Analysis of genetic correlations with 
selected traits

Use of quantitative genetics models

Comprehensive literature review

Preservation of heritable traits 

WP2

Selection of the best 
American individuals 

Use of PLF data for these 
animals

Statistical analysis methods

Genetic distance

Structure

...

SNP information for both 
populations 

Walloon Holsteins

Creation of traits of interest 

PCA

American Holsteins 

Analysis of genetic similarity between the two populationsWP1

AVAILABLE !

AVAILABLE !

WP1

WP2

Elimination of non-heritable traits 

GWAS analysis to identify SNPs 
and chromosomal regions of 

interest

Estimation of genetic parameters

13/20



WP4

GWAS analysis to identify SNPs 
and chromosomal regions of 

interest
WP3

Analysis of genetic correlations with 
selected traits

Use of quantitative genetics models

Comprehensive literature review

Preservation of heritable traits 

WP2

Selection of the best 
American individuals 

Use of PLF data for these 
animals

Statistical analysis methods

Genetic distance

Structure

...

SNP information for both 
populations 

Walloon Holsteins

Creation of traits of interest 

PCA

American Holsteins 

Analysis of genetic similarity between the two populationsWP1

AVAILABLE !

AVAILABLE !

WP1

WP2

Elimination of non-heritable traits 

Genotype 

Extended prediction model

Observed Phenotype P

to

G

Development of genomic 
prediction equations

Estimation of genetic parameters

14/20



External validation of equations 
based on Walloon data 

Implementation of prediction equations in 
WALLeSmart’s GenoWall OAD

Development of genomic
prediction equations WP4

GWAS analysis to identify SNPs 
and chromosomal regions of 

interest
WP3

Analysis of genetic correlations with 
selected traits

Use of quantitative genetics models

Comprehensive literature review

Preservation of heritable traits 

WP2

Selection of the best 
American individuals 

Use of PLF data for these 
animals

Statistical analysis methods

Genetic distance

Structure

...

SNP information for both 
populations 

Walloon Holsteins

Creation of traits of interest 

PCA

American Holsteins 

Analysis of genetic similarity between the two populationsWP1

AVAILABLE !

AVAILABLE !

WP1

WP2

Elimination of non-heritable traits 

Estimation of genetic parameters

15/20



Examples of relevant studies done in our laboratory  

Behavioral traits

→ Activity, social 

interactions, milking 

behavior, ...
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Production traits

→ Milk composition 
(Infrared milk analysis)

→ Meat quality 
(e.g. boar taint)

Traits related to the climate 

change

→ Thermal stress

→ Methane emissions
Study of genetic diversity 

→ Assessment and use 
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Heat stress in dairy cows and HTwoTHI
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Dairy and Dual-Purpose cattle genetic evaluation

• 3x year: Routine Run: polygenic + genomic eval DP/HOL
o (DP genomic: 1x year)

• Participation in MACE evaluation INTERBULL
• When needed: participation INTERBULL Test-Run 
• Breed assignment tests for DP and red cattle (EBRW + PRO) 

• Transition towards full Single-Step evaluation
• Base change (2015 vs 2020)
• Pedigree db (with our informatician)

• Holicow project: administrative assistance + follow-up in some
meetings

• Following other projects (ScorWelCow, WES)

• Where needed: helping with project applications
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Thank you for listening 
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