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Why select the milk mid-infrared spectra? 

….

Fat% 
Protein%
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Milk samples Dairy Herd Improvement (DHI) Traits

Milk samples test process
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2023 EAAP
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Why select the milk mid-infrared spectra? 
Milk or Blood composition

Vanlierde, 2023

Novel cattle traits

Milk fatty acids (Soyeurt et al., 2006);
Milk/blood β-hydroxybutyrate(BHB), citrate (Grelet et al., 2021);
Milk Vitamin B12 (Duplessis et al., 2021)

.....

CH4 (Dehareng et al.,2012; Vanlierde et al., 2020);

Pregnancy (Brand et al., 2021; Tiplady et al., 2022);

Tuberculosis (Denholm et al., 2020)
.....

Milk mid-infrared (MIR) spectra

2023 EAAP
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Traditional way using milk mid-infrared spectra
Multiple traits
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Milk fatty acids

Milk/blood BHB

Citrate

Milk Vitamin B12

CH4

Pregnancy

Tuberculosis
.....

Management
or

Breeding 

Multiple
Calibration
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Features of milk infrared spectra

Vanlierde, 2023

~ 1,000 Wavenumbers 

High correlations

Milk infrared spectra

2023 EAAP
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Genetic analysis of milk infrared spectra

Vanlierde, 2023

~ 1,000 Wavenumbers 

High correlations

Multiple single-trait models

Principal component analysis 
(PCA) + 
Multiple single-trait models (PCs)

Genetic 
analysis

2023 EAAP

Milk infrared spectra
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Genetic analysis of milk infrared spectra

Vanlierde, 2023

Principal component analysis (PCA) 

Genetic analysis

Principal components (PCs)  

Multiple single-trait models

First 46 PCs (99.03%, Soyeurt et al., 2010)
First 8 PCs (99%, Bonfatti et al., 2017)

2023 EAAP

Phenotypic variance

Milk infrared spectra
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Question
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Principal component analysis (PCA) 

Genetic analysis

Number of principal 
components (PCs) ?

Multiple single-trait models

represent

2023 EAAP

First 46 PCs (99.03%, Soyeurt et al., 2010)
First 8 PCs (99%, Bonfatti et al., 2017)

Phenotypic variance

Milk infrared spectra
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Workflow-1

Vanlierde, 2023

Principal component analysis (PCA) 

Genetic analysis

311 principal components 
(PCs)

311 single-trait models

2023 EAAP

Milk mid-infrared (MIR) spectra
(311 Wavenumbers)
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Workflow-2

Vanlierde, 2023

Principal component analysis (PCA) 

Genetic analysis

311 principal components 
(PCs)

27,855 records from 3,303 first-parity Holstein cows

Fat% 311 bivariate-trait models

2023 EAAP

Delhez et al, 2020

Milk mid-infrared (MIR) spectra
(311 Wavenumbers)
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Results - (1)
311 PCs explained total phenotypic variance

> 99.99%
2023 EAAP
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Results - (2)
311 PCs explained total genetic variance

= 85.54%

Genetic analysis

311 principal components (PCs)  

311 single-trait models

2023 EAAP
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Results - (2)
311 PCs explained total phenotypic variance

75 PCs > 99.99%

311 PCs explained total genetic variance

302 PCs > 99.99%

2023 EAAP
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Results - (3)
Heritability of 311 PCs: 0.00 — 0.47 

2023 EAAP
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Results - (3)
Heritability of 311 PCs: 0.00 — 0.47 

Heritable

2023 EAAP
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Results - (4)
Genetic correlations between 311 PCs and fat%, -1 — 1 

2023 EAAP
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Results - (4)

2023 EAAP

Genetic correlations between 311 PCs and fat%, -1 — 1 
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Answer - Number of Principal components (PCs) 

311 PCs explained total 
genetic variance

Heritability of 311 PCs

Genetic correlations 
between 311PCs and fat%

95.76%

0.02 to 0.47 111 PCs

-0.66 to 1.00

2023 EAAP
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Conclusion

Vanlierde, 2023

Principal component analysis (PCA) 

Number of 
principal components (PCs) 

Explain phenotypic variance

Explain genetic variance

Breeding 

Milk mid-infrared (MIR) spectra

2023 EAAP
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Future
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Breeding 

yansen.chen@uliege.be

“Deepselect” project

Genetic analysis

Multiple-trait model

Milk mid-infrared (MIR) spectra

2023 EAAP

Co-authors


