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Current Slovenian situation

Brown Swiss dairy cattle

Traits: Milk, fat and protein milk yields

Possible different genetic/genomic EBV and 
REL associated with an animal

Slovenian genetic evaluation

MACE evaluation

 Intergenomics evaluation
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Complicated scheme


Description step by step
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Exchange of genetic material
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Multiple Across Country Evaluation
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What  to do with this information?
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What  to do with this information?
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Aim

Combination of

Pedigree

Slovenian phenotypes

Genotypes

External information
 MACE EBV and REL

 Intergenomics GEBV and GREL

for milk, fat and protein yields 
for Brown Swiss dary cattle
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First solution…

Genomic evaluation (single-step)

But…

No consideration of external information 
(MACE or Intergenomics (G)EBV and (G)REL)
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Second solution…

Genomic evaluation (single-step)

Easy consideration of genotypes for cows, young 
animals,…

Consideration of MACE EBV and REL

Similar to the Intergenomics evaluation

But…

Not the same methodology

Not the same information
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Third solution…

« Genomic » evaluation

Consideration of Intergenomics GEBV and GREL

But…

How to consider genotypes for cows, young 
animals,…
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Fourth solution…

Genomic evaluation (single-step)

Easy consideration of genotypes for cows, young 
animals,…

Consideration of Intergenomics GEBV and 
GREL

But…

Double-counting of genomic information (through 
genotypes and GEBV (GREL))

 Possibility to take into account for few animals 
(<30,000?)



Results

Brown Swiss population

Consideration of 5 groups of animals

Reference evaluation

Function of the considered group of animals

 Intergenomics or Slovenian evaluation 
Consideration of 5 groups of animals



Internally used sires

Bulls (Slovenian or not)

Associated with Intergenomics GEBV and GREL

Having female progeny with Slovenian milk yield 
records

Refence evaluation: Intergenomics evaluation

 319 internally used sires



Internally used sires



Reference: Intergenomics GEBV
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Reference: Intergenomics GEBV

2) Relative mean squared error (rMSE)
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Reference: Intergenomics GEBV

EBV (Practical case)

2) Relative mean squared error (rMSE)
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Reference: Intergenomics GEBV

EBV (Practical case)

2) Relative mean squared error (rMSE)
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Internaly used sires: different EBV vs GEBV
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Internaly used sires: different EBV vs GEBV
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Internally used sires

Evaluations r rMSE REL (SD)

Intergenomics 1.00 0.00 0.97 (0.02)

Slovenian 0.79 100.00 0.87 (0.19)

1 0.82 86.9 0.88 (0.18)

2 0.98 15.41 0.94 (0.05)

3 >0.99 1.12 0.97 (0.02)

4 >0.99 1.13 0.97 (0.02)

1 2 3 4



Internally unused sires

Bulls (Slovenian or not)

Associated with Intergenomics GEBV and GREL

Having NO female progeny with Slovenian milk 
yield records

Refence evaluation: Intergenomics evaluation

 5,533 internally used sires



Internally unused sires



Internally unused sires: different EBV vs GEBV
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Internally unused sires

Evaluations r rMSE REL (SD)

Intergenomics 1.00 0.00 0.90 (0.02)

Slovenian 0.55 100.00 0.17 (0.10)

1 0.54 17.70 0.22 (0.09)

2 0.97 3.21 0.78 (0.06)

3 >0.99 0.01 0.91 (0.02)

4 >0.99 0.01 0.91 (0.02)

1 2 3 4



Slovenian cows

Slovenian cows with Slovenian milk yield 
records

Sired by an internally used sire (i.e. with 
Intergenomics GEBV and GREL)

Refence evaluation: Slovenian genetic evaluation

 43,007 Slovenian cows



Slovenian cows



Slovenian cows

Evaluations r REL (SD)

Slovenian 1.00 0.74 (0.09)

1 >0.99 0.74 (0.09)

2 >0.99 0.74 (0.09)

3 >0.99 0.74 (0.09)

4 >0.99 0.74 (0.09)

1 2 3 4



Imported cows

Foreign cows associated with Slovenian milk 
yield records

Sired by an internally unused sire (i.e. with 
Intergenomics GEBV and GREL)

Refence evaluation: Slovenian genetic evaluation

 23 imported cows



Imported cows



Imported cows

Evaluations r REL (SD)

Slovenian 1.00 0.67 (0.14)

1 0.99 0.70 (0.12)

2 0.99 0.70 (0.12)

3 0.98 0.70 (0.12)

4 0.98 0.70 (0.12)

1 2 3 4



Slovenian animals - no milk yield

Slovenian animals 

Not associated with Slovenian milk yield records

Sired by an internally used sire (i.e. with 
Intergenomics GEBV and GREL)

Refence evaluation: Slovenian genetic evaluation

3 groups in function of Slovenian REL (RELS)

RELS<0.50 1,520

0.50<RELS<0.75 348

RELS>0.75 103



Slovenian animals - no milk yield



Slovenian animals - no MY- r

Evaluations RELS<0.50 0.50<RELS<0.75 RELS>0.75

Slovenian 1.00 1.00 1.00

1 0.99 0.99 0.99 

2 0.98 0.99 0.99

3 0.95 0.99 0.99

4 0.95 0.99 0.99

1 2 3 4



Slovenian animals – no MY: REL
1 2

3 4



Solutions - comparison
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Discussion-conclusions

Relevant „national“ genomic evaluation

No changes for cows

Minor changes for bulls

Terms and Conditions

Genotypes exchange

Software - methodology

1 2 3 4

It seems 
that could
be applied 
also to 
other dairy 
population

Solution 2 & 4-?
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Slovenian animals

Evaluations RELS<0.50 0.50<RELS<0.75 RELS>0.75

r REL (SD) r REL (SD) r REL (SD)

Slovenian 1.00 0.40 (0.07) 1.00 0.57 (0.07) 1.00 0.85 (0.08)

1 0.99 0.40 (0.07) 0.99 0.57 (0.07) 0.99 0.85 (0.08)

2 0.98 0.40 (0.07) 0.99 0.58 (0.07) 0.99 0.85 (0.08)

3 0.95 0.41 (0.06) 0.99 0.58 (0.07) 0.99 0.85 (0.08)

4 0.95 0.41 (0.06) 0.99 0.58 (0.07) 0.99 0.85 (0.08)

1 2 3 4
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