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Resilience
How can the overall health of cows be improved?

Based on PhD of Marieke Poppe at Wageningen University (2022)
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Resilience
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Environmental disturbances

Reduced functioning

The ability to be minimally affected by disturbances
AND / OR

to recover quickly when affected
Colditz & Hine, 2016                                 



Resilience
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Production under optimal circumstances
Realized production of cow with low resilience

Production under optimal circumstances
Realized production of cow with high resilience

m
ilk

 p
ro

du
ct

io
n

m
ilk

 p
ro

du
ct

io
n

days in lactation days in lactation



How to measure resilience?

Dataset with information with individual milk records since 2010 ( > 5 billion )

Automatic milk systems (AMS) and milking parlour with electronic milk devices

Calculate daily milk yield

Predict optimal production curve for each cow, each lactation

Calculate for each cow how much the cow has produces less / more than predicted
large difference  low resilience
low difference    high resilience
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Example
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high resilience

low resilience



Resilience – trait definition

Recovery
the time it takes to recover from a disturbance

Stability
the amount of disturbances that were met during a lactation
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Recovery

Autocorrelation between deviation from the current day and previous day over the whole lactation

Correlation observations between -1.0 and +1.0

Low correlation is desirable
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parity mean sd min max

1 0.56 0.20 -0.21 0.98

2 0.56 0.19 -0.26 0.99

3+ 0.56 0.19 -0.32 0.98



Stability

Natural logarithm of the variance based on all deviations during a lactation

Lower variance is desirable
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parity mean sd min max

1 1.57 0.67 -1.01 3.95

2 1.85 0.69 -0.74 4.30

3+ 2.06 0.70 -0.98 4.64



Traits
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2 characteristics 3 parities 2 milking systems

• Recovery
• Stability

• Parity 1
• Parity 2
• Parity 3+

• Automatic milking system (AMS)
• Electronic milking measurement 

(EMM)

12 traits in total

Traits based on AMS are the breeding goal trait



Genetic parameters - heritability
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AMS EMM
Recovery 1 0.07 0.04
Recovery 2 0.04 0.03
Recovery 3+ 0.04 0.02

Stability 1 0.09 0.05
Stability 2 0.06 0.05
Stability 3+ 0.09 0.04

AMS higher heritability

Stability higher heritability



Genetic parameters – genetic correlations
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Recovery Stability

Parity 1 0.76 0.90

Parity 2 0.63 0.88

Parity 3+ 0.35 0.91

AMS vs EMM

Recovery Stability

Parity 1 – 2 0.98 0.98

Parity 1 – 3+ 0.84 0.91

Parity 2 – 3+ 1.00 0.98

Between parities



Genetic correlations with other traits
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Recovery Stability

Milk production -0.14 -0.36

Fertility 0.08 0.31

Ketosis 0.16 0.49

Longevity -0.06 0.33

Metabolic disorders 0.14 0.48

Claw health -0.03 0.14

Reproduction disorders 0.06 0.15

Udder health 0.22 0.50

55% of the variance in resilience can be explained by other health traits and longevity

45% not explained  added value



Resilience on farm 

Netherlands and Flanders:
- mean EBV = 100
- sd. EBV = 4
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EBV 92 EBV 100 EBV 108

Recovery – time to recover 14.0 days 10.9 days 7.0 days

Stability – number of disturbances 4.8 3.8 2.4



Publication

1. Total breeding value recovery (recovery)
2. Total breeding value stability (stability)
3. Index resilience (resilience)
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Galileo
Highest bull for resilience



Breeding for resilience

Healthy cows (positive correlations with health traits)

Increased longevity (positive correlations with longevity)

Captures health that is not in the current health traits

Easy managable cows

Animal welfare

Introduced since April 2024
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