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Cows: NOT the main polluter, but a key solution
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Rumen microbes and methane
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Recording methane is costly and impractical

Ruminal microbes indicate methane emissions 



• Rumen sampling is invasive 

• Faecal samples are easer to collect 

• Could faecal microbes indicate methane?

• Could faecal microbes indicate rumen microbes? > methane, health, 

intake, etc

Rumen and faecal microbes and methane
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Rumen and 

faecal sampling

Data processing
• Remove non-microbial abundances

• Features in at least 90% of animals

• Impute zeros

• Abundance to proportions

• Normalization (CLR)

• 5 first principal components (PC)

Laboratory processing

Extract DNA

Long-read sequencing with

Oxford Nanopore Technologies

Bioinformatics

Assign taxa and functions to the 

sequenced DNA using SqueezeMeta*Phenotypic correlation between 

PC and methane adjusted by:

• Experiment (2 levels)

• Feed intake

• Days in milk

• Parity

• Production

• Body weight 

25 Holstein 

dairy cows 

Methane 

* doi.org/10.3389/fmicb.2018.03349



Faeces - methane: up to 0.35 ± 0.18

Faeces - rumen

• Type of microbes:  -0.37 ± 0.17 to -0.52 ± 0.16

• Genes of microbes:  -0.34 ± 0.17 to -0.62 ± 0.12

• |0.62| faeces – PC1 of rumen microbial genes.

▪ 46% of variation in rumen 

Correlations between PC and methane 
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For details:
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• 1,500 samples (83 animals) with methane + rumen + faeces

• Even more animals coming

• Not only principal components

• Heritability, genetic correlations, response to selection

Current and next steps
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Example of correlations between rumen metagenome and methane 

Higher genetic correlations are expected
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https://doi.org/10.3168/jds.2024-25436 

Rumen feature Phenotypic correlation 

with methane

Genetic correlation with 

methane

Bacteria -0.47 ± 0.04 -0.91 ± 0.20

Rumen feature Phenotypic correlation 

with methane

Genetic correlation with 

methane

Bacteria -0.47 ± 0.04 -0.91 ± 0.20

Genus Methanobrevibacter 0.29 ± 0.05 0.68 ± 0.29

https://doi.org/10.3168/jds.2024-25436


50 + teams

25 countries

>20K cattle and sheep

Some with faecal samples               

for further studies 

out of microHub

Next step?
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Encouraging results (methane-faeces phenotypic correlations up to 0.35)

Higher genetic correlations are expected

Microbes from faeces and rumen are associated

Current and next steps:

• Include more animals

• Analyse more phenotypes from microbes 

• Estimate genetic parameters

Take home messages

11



Acknowledgements 

12

Computational Biology Group

Ellinbank and Green Cow teams

Molecular Genetics Goup

Computational Biology Group



Thanks



Encouraging results (methane-faeces phenotypic correlations up to 0.35)

Higher genetic correlations are expected

Microbes from faeces and rumen are associated

Current and next steps:

• Include more animals

• Analyse more phenotypes from microbes 

• Estimate genetic parameters

Take home messages

14



15



https://www.fao.org/in-action/enteric-

methane/background/en/

https://asm.org/articles/2023/june/rumi

nant-methanogens-as-a-climate-

change-target
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