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BREEDING FOR LOW 
METHANE EMITTING COWS
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GENETICS IS PART OF THE 
LONG-TERM SOLUTION



Milk production increased through selection

Number of animals

Milk production



Genetic trends increased through selection

Longevity

Milk yield

Source: NAV (Nordic Cattle Genetic Evaluation)



How does it work?
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Phenotypic differences



Animal variation

Genetic variance Phenotypic varianceEnvironmental

variance
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Pedigree

Markers
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PREDICTING PERFORMANCE

Own performance Pedigree/ancestors Progeny

Other animals related



ZERO GREENHOUSE GAS EMISSION AGRICULTURE CORALIA INES V MANZANILLA PECH

28 JUNE 2021 POSTDOC
TECHNICAL SCIENCES

AARHUS
UNIVERSITY

Traditional 

selection

Genomic 

selection
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Associations 

between SNP 

and phenotypes

Genes for methane emission
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Manzanilla-Pech et al., 2021 JDS Under revision

Methane Production (g/d) Methane Concentration (ppm)
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• New trait  (recorded less than decade ago)

• Scarce records (few animals, multiple methods)

• Few studies (different countries)

• Disentangle the relationship between efficiency and 

methane emissions 

• Account for methane emissions in the breeding goal

Challenges
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Research

Implementation

EvaluationDecision making

Policy impact

Researchers need:

A phenotype easy to select for 
without negatively impact the other 

traits

Industry/Farmers needs:

A phenotype that can be easy to 
understand and practical

Climate impact:

Reduce the CH4 emissions 
produce currently by the 

livestock sector

Future research: Investigate 
different methodologies 

that improve the genomic 
selection accuracy

Methane CH4

emissions in dairy 
cattle

Trait definition: 
ppm, gr/d, 
methane 

intensity, yield 
or residual

Correlated 
response with 
ECM and BW 

(or BCS)

Feed efficiency 
interaction (RFI)

Energy 
balance/Saved 

energy 
interaction

GWAS, Find 
important QTL

Genomic 
prediction 

including QTL 
information
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QUESTIONS?

THANK YOU 

FOR YOUR 

ATTENTION
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