
Welcome to the seminar

Facing the challenges in the food system



Breed4Food Theme: 
Precision Phenotyping



Precision phenotyping
for animal breeding

History, Breed4Food, Future
-

Yvette de Haas



History



Journal of  Heredity (1911) os-6:295-300

Selecting the best animals as parents



Novel phenotypes

Adaptation Physiology

1980’s 1990’s 2000’s 2010’s

production fertility/health genomic selection methane/
feed efficiency

production social behaviour immunitygenome

Behaviour Ecology

Animal Nutrition
Livestock & Environment



■1930-1990s: selection for production traits (and conformation 
traits)

History of breeding dairy cattle



■1930-1990s: selection for production traits (and conformation 
traits)
■1990-...: fertility, SCS, longevity

History of breeding dairy cattle



Breed4Food



Resource efficiencyHealth and 
resilience

Welfare and 
longevity

Sustainable animal production

Efficient selection Broad breeding goals



1. Health and resilience
• Locomotion
• DNA pooling
• Microbiome 
• Mortality
• Resilience

• Cattle – milk production
• Turkey – feed intake

Focus areas for phenotyping



Genetic selection for resilience

AIM: To develop resilience indicators for dairy cattle that 
can assist in genetic selection for improved resilience

...using daily milk yield records

High variance
&

high autocorrelation

Low variance
&

low autocorrelation

Not resilient (?)Resilient (?)



Conclusions resilience indicators

• We can select for resilience in dairy cows using resilience indicators based on 
daily milk yield records
• Heritable
• Variance genetically associated with:

• Health & longevity
• Strength of response to actual disturbances

• Autocorrelation genetically associated with:
• Recovery rate after actual disturbances

• Combination of variance & autocorrelation à improve all aspects of resilience



2. Resource efficiency
• Organoids
• Digestibility
• Infrared thermography
• Protein efficiency

Focus areas for phenotyping



3. Welfare and longevity
• Tracking and monitoring

• Broilers
• Cattle
• Pigs

Focus areas for phenotyping



■RFID tag in leg band

■30 antennas in a grid underneath floor

■One sample per second

■From hatching onwards

Tracking broilers for activity





■RFID system is suitable

■Valuable for breeding programmes

■Keep track of individual health, welfare and performance

■Early intervention: detect or even predict problems early on

Monitoring activity throughout life



4. Environmental impact
• Methane emissions
• N & P efficiency
• Mineral losses

5. Big data
• Hackathon machine learning
• Data lakes
• Cloud solutions
• Ploidyscreen

Focus areas for phenotyping



CH4

Diet

Feed 
additives Breeding!



CH4



■Spot sampling method, installed in feed bin of a milking robot, 
measures concentration (ppm)

JHigh throughput
JNon-invasive
JCost-effective
L Lower precision

Measuring enteric methane



~13.8 g CH4/kg (-13%)
~12.3 g CH4/kg (-23%)
~11.3 g CH4/kg (-29%)

Current 
Some selection
Strong selection



Future



Precision phenotyping enables to:

■Record new traits that are important for consumers & 
society
• Health, Welfare
• Environmental impact

■Record information to get a better / deeper understanding 
of existing traits
• Efficiency
• Fertility 

To serve animal husbandry & society



■Handling large-dimensional data
• Aggregate from automated and (near) real-time data collection

■Link these data with genomic prediction pipeline

Phenotyping interface



■For genetic progress 
precision phenotyping 
remains important

■Only then you know 
which animals to select

Summary

PhenotypesPedigree / DNA





Breed4Food Theme: 
Precision Phenotyping

-
Highlights & Interaction



Highlight 1

DNA pooling related to phenotyping
-

Marco Bink, HG
Michael Aldridge, WUR



DNA pooling
B4F 07/04/2022 - Michael Aldridge, J. Marjanovic, J.M. Henshall, B. de Klerk, K. Peeters, K .de Greef and Y. de Haas

@mn_aldridge









Highlight 2
Behaviour analysis in dairy cattle

-
Erik Mullaart, CRV

Ines Adriaens, WUR



Quantification of animal behaviour 

36

For breeding:
- Large scale phenotyping
- Complex traits
- Animal-in-environment

For monitoring:
- (early) disease detection
- Welfare assessment
- Recovery & cure



Lying behaviour – spatial data
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Sensor system attached to the neck
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Lying behaviour – spatial data

39

+ time dimension



Methodology

40

Statistical changepoint 
analysis

Machine learning –
bagged decision treesData preparation



Methodology

41



Accurate prediction with minimal training data

42



Highlight 3

Finding answers with organoids
-

Lisanne Verschuren, TopigsNorsvin
Esther Ellen / Leo Kruijt / Agnes de Wit / Elianne van der Valk, WUR



Highlight 4
Individual monitoring activity broilers

-
Britt de Klerk, Cobb

Malou van der Sluis, WUR 



Automated recording of activity

45

Ultra-wideband tracking Radio frequency identification



Linking activity to health, welfare and 
performance

46

Activity

Leg healthBody weight

Broilers with a better gait walk 
longer distances

Activity difference not visible within heavyweight 
broilers

Heavier broilers walk shorter 
distances

More fluctuations in activity: 
reduced growth

Activity is heritable



Wrap up with young scientists
in the audience

-
Martijn Derks

Malou van der Sluis
Marieke Poppe



Thanks for joining us!




