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Three breeds

Many options
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No Bulls No Families

Within-breed

RDM 909 101

SRB 1551 156

FAY 1482 112



 Milk, Fat, Protein, Yield index

 Udder health

 Longevity

 Fertility

 Calving – direct and maternal

 Body, Feet and Legs, Udder conformation

 Milking ability, Temperament

 Other diseases

 NTM



Avg Min Max

Within-breed

RDM 0.23 0.12 0.43

SRB 0.19 0.04 0.32

FAY 0.19 0.10 0.32

Reliability of Genomic Selection



 Heritability

 Chromosome length

 Effective population 
size

 Number of animals in 
reference population
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No Bulls No Families

Within-breed

RDM 909 101

SRB 1551 156

FAY 1482 112

Combined

ALL 3735 306



Avg Min Max

Within-breed

RDM 0.23 0.12 0.43

SRB 0.19 0.04 0.32

FAY 0.19 0.10 0.32

Combined

ALL 0.30 0.15 0.55

RDM 0.26 0.15 0.47

SRB 0.26 0.09 0.41

FAY 0.26 0.15 0.47

Reliability of Genomic Selection
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Denmark Finland Sweden

Milk 0.32 0.32 0.27

Fat 0.40 0.45 0.32

Protein 0.25 0.30 0.20

Yield 0.25 0.34 0.21

Udder health 0.19 0.35 0.27

Fertility 0.26 0.33 0.35

Other diseases 0.56 0.32 0.41

Longevity 0.18 0.21 0.18

Bulls with sire in the reference populations



Denmark Finland Sweden

Calving – direct 0.35 0.39 0.33

Calving –
maternal

0.34 0.22 0.15

Body 0.33 0.40 0.42

Feet & Legs 0.35 0.16 0.38

Udder Conf 0.26 0.35 0.29

Milking ability 0.18 0.40 0.36

Temperament 0.42 0.30 0.47

NTM 0.17 0.22 0.19

Bulls with sire in the reference populations
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 VikingGenetics and FABA received Genomic 
Breeding Values (DGV) in October



 VikingGenetics and FABA received Genomic 
Breeding Values (DGV) in October

 Two more test evaluations
◦ Stability of results

◦ Additional genotypings



 Reference population
◦ Sires with sons in reference population (n=70)

◦ Old Finnish Ayrshire bulls (born < 1995; n=370)

To improve the reliability

 (better estimates of marker effects)

 Candidates for selection
◦ 1000 per year (mainly bull calves)



 VikingGenetics and FABA received Genomic 
Breeding Values (DGV) in October

 Two more test evaluations
◦ Stability of results

◦ Additional genotypings

 “Implementation group” to discuss results in 
December 2009





 More animals will be genotyped

 Data (daughter records) accumulate

 Improvements in methods
◦ Genomic breeding values (DGV)

◦ Blending: combining traditional evaluations with 
genomic information



 High density SNP chip
◦ 600k instead of 50k SNPs

◦ Available first quarter of 2010

◦ Particularly useful for Nordic Red breeds

 Cooperation  enlarging reference population
◦ Other Red breeds?

◦ Holstein



 Percentage bulls with genotyped sires
◦ From 35% to 55% for RDM

 Reliability within-breed vs. across-breed 
analysis
◦ RDM +12%

◦ SRB +27%

◦ FAY +27%

 Reliability from cross-prediction
◦ SRB  SRB: 0.19 FAY  SRB: 0.16 (-16%)

◦ FAY  FAY: 0.19 SRB  FAY: 0.14 (-26%)



 Genomic selection works for the Nordic Red 
breeds!

 Cooperation pays off!

 Further improvements anticipated


