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Introduction

Colostrum

Nutritional support of 
newborn calves

 (fat, protein, lactose)

Immunity
(IgG)
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Introduction

Significant heritability estimates on colostrum traits
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Introduction

Significant heritability estimates on passive transfer of immunity
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Introduction
Ø  Trait:

ü  Fat content

ü  Protein content

ü  Lactose content

ü  Total solids content (BRIX value)

ü  Calf serum total protein concentration

Ø  Heritability (h2):
•  0.21

•  0.19

•  0.15

•  0.27

•  0.21
   

P<0.05

Colostrum

Passive transfer 
of immunity
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Introduction
 Statistically significant genetic correlations
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Introduction

 Traits can be improved with selective 
breeding based on EBVs

 Statistically significant genetic correlations
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Aim of the study
To derive and examine EBVs of Holstein sires 

for colostrum  and calf traits
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Materials and methods

Commercial dairy cow farms in Northern Greece

Holstein sires

Νumber of offspring from each sire      

Animals with records

Cows

6

67

5 to 49  

699

Calves

8

61

5 to 44  

854
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Materials and methods

Ø Parity number
Ø Calendar season
Ø Cow age at calving
Ø Colostrum yield
Ø Time interval between calving and colostrum collection
Ø Body condition score (BCS)
Ø Dry period duration
Ø Milk yield in previous lactation (305 days)
    

Cow records:
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Materials and methods
Calves’ records:

Ø Calendar season of birth
Ø Calf gender and body weight
Ø Quality and quantity of colostrum fed
Ø Time interval between birth and colostrum administration
Ø Calving ease
Ø Time interval between birth and blood sampling
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Materials and methods
Statistical analysis:

Ø Univariate mixed model (ASREML software)
 
Ø Records: Fixed effects

Ø Cow/calf: random additive genetic effect

Ø Significance level P≤0.05 

Sire EBVs for colostrum traits (total solids, fat, protein, lactose content)
                 and calf trait (serum total protein concentration)
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Materials and methods
Statistical analysis:

EBVs and their reliabilities of production, conformation and 
functional traits of the sires included in the study were obtained 
online from DairyBulls.com.
Traits available online (EBVs):
• Milk yield
• Fat yield
• Protein yield
• Fat content
• Protein content
• Productive Life
• SCC
• Daughter pregnancy rate
• Livability
• Udder composite
• Feet & Legs composite

    

Pearson correlations with colostrum and calf traits
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Materials and methods
Statistical analysis:

EBVs and their reliabilities of production, conformation and 
functional traits of the sires included in the study were obtained 
online from DairyBulls.com.
Traits available online (EBVs):
• Milk yield
• Fat yield
• Protein yield
• Fat content
• Protein content
• Productive Life
• SCC
• Daughter pregnancy rate
• Livability
• Udder composite
• Feet & Legs composite

    

Pearson correlations with colostrum and calf traits

Estimation of approximate genetic correlations and 
SE according to Onyiro et al. 2008 equations.
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Results
Colostrum
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Results
Colostrum

Difference of EBV: 3.20

Difference of EBV: 2.23

Difference of EBV: 2.32
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Results

3 bulls had positive EBVs

5 bulls had negative EBVs

For all 
four traits 

studied

Colostrum
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Results
Colostrum
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Results

15% of bulls had positive EBVs

21% of bulls had negative EBVs

For all 
three 
traits 

studied

Colostrum



74th Annual Meeting of the European Federation of Animal Science, 
Lyon, France, 26th August to 1st September 2023

Results

15% of bulls had positive EBVs
Colostrum
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Results
Colostrum

21% of bulls had negative EBVs
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Results
Colostrum

21% of bulls had negative EBVs
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Results
Calves

Variable

Estimated breeding value (EBV)

Average Min Max 10th 
percentile 

90th 
percentile 

Average 
EBV 

reliability

Total protein content
(Brix value) -0.07 -0.93 +0.82 -0.75 +0.48 0.33
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Results

Variable

Estimated breeding value (EBV)

Average Min Max 10th 
percentile 

90th 
percentile 

Average 
EBV 

reliability

Total protein content
(Brix value) -0.07 -0.93 +0.82 -0.75 +0.48 0.33Difference of EBV: 1.23

Calves
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Results

43% of bulls had positive EBVs

57% of bulls had negative EBVs

Calves
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Results
Approximate genetic correlations
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Results
Approximate genetic correlations

-0.56±0.10* -0.49±0.11*

-0.50±0.11* -0.49±0.11*

-0.41±0.11*

-0.39±0.11*

-0.45±0.11*
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Results
Approximate genetic correlations

+0.37±0.12*

+0.33±0.12*

+0.39±0.11*
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Results
Approximate genetic correlations

+0.37±0.12*

+0.33±0.12*

+0.39±0.11*

+0.33±0.12*
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Conclusions
Ø Variability in sire EBVs          tremendous potential for improvement 
     by genetic selection

Ø Small number of bulls, not necessarily representative but random
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Conclusions
Ø Variability in sire EBVs          tremendous potential for improvement 
     by genetic selection

Ø Small number of bulls, not necessarily representative but random

Ø Differences in EBVs between best and worst were considerable
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Conclusions
Ø Correlations of colostrum and calf traits with other conformation, 
functional and production traits should be considered

Ø Synthetic colostrum quality index could be developed

Overall performance index          future breeding programs 

… and then included …
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Many thanks 
for your attention!


