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Introduction

Heat stress  production , health , fertility , welfare …

Large-scale studies  decrease of performances with 
temperature and humidity index (THI)

Predictions from MIR spectra also available in routine
 Potential biomarkers of heat stress

Objective: Determine which MIR predictions could be interesting 
biomarkers of heat stress
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Data

Milk recording data and THI from weather stations 
 Milk yield, fat %, protein % and somatic cell score (SCS)
 12 MIR predictions 

R2 ≥ 0.55 and RMSE ≤ 25 % 
‘General predictions’

 Mean of the THI of the day and the 3 previous days

97,042 Walloon Holstein cows in lactation 1
611,063 records from 2015 to 2022
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Phenotypic mean evolution with THI
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Other effects  HS blurring

2,4
2,5
2,6
2,7
2,8
2,9

3

25 35 45 55 65 75

g/
dL

THI

2,4
2,5
2,6
2,7
2,8
2,9

1 3 5 7 9 11

g/
dL

Month

2,4
2,5
2,6
2,7
2,8
2,9

3

0 20 40 60

g/
dL

Class of DIM

0,7
0,8
0,9

1
1,1
1,2

0 20 40 60

g/
dL

Class of DIM

3

3,2

3,4

3,6

25 35 45 55 65 75

%

THI

1440
1460
1480
1500
1520
1540

25 35 45 55 65 75

m
g/

kg

THI

0,7
0,8
0,9

1
1,1
1,2

25 35 45 55 65 75

g/
dL

THI

SFA

K C18:1cis9

1440
1460
1480
1500
1520
1540

1 3 5 7 9 11

m
g/

kg

Month

3

3,2

3,4

3,6

1 3 5 7 9 11

%

Month

3

3,2

3,4

3,6

3,8

0 20 40 60

%

Class of DIM

1440
1460
1480
1500
1520
1540

0 20 40 60

m
g/

kg

Class of DIM

0,7
0,8
0,9

1
1,1
1,2

1 3 5 7 9 11

g/
dL

Month

Protein

Traits highly affected by lactation stage (DIM) and feed (month of recording)



EAAP2024  6

Model (mean)

Model: y = Xb + Q(Wh + Z1a + Z2p) + e

 Fixed effects: THI, herd-test day (HTD) or herd-year (HY), month, 
classes of age at calving, classes of DIM, season of calving

 Random effects: lactation curves for HY of calving,
additive genetic and permanent environment
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Residual mean evolution with THI
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 Stability before the decrease, first 

increase almost totally removed
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Residual mean evolution with THI
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Biomarkers
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Model (variance)

Model: y = Xb + Q(Wh + Z1a + Z2p) + e

 Fixed effects: THI, herd-test day (HTD) or herd-year (HY), month, 
classes of age at calving, minor and major classes of DIM 

 Random effects: lactation curves for HY of calving,
additive genetic and permanent environment
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Residual variance evolution with THI
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Discussion

Most promising potential biomarkers
 Protein percentage: Strength and consistency + coherence 
with literature
 Magnesium concentration: Strength and consistency

However, variability could be of interest
 MUFA, C18:1cis9 and citrate concentrations

Variability only when THI high
 Citrate concentration
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Conclusion

Residual approach for biomarkers identification
 Mitigate interaction of other effects

Means but also variances can be informative

Choice of markers can vary depending on the objective



Thank you for your attention
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