
 

Title Using microbiomes to predict methane emissions in sheep 

Project 
Timeframe 

Aug 2017 – Sep 2020 

Countries 
Involved 

New Zealand (AgResearch, PGgRc) 

Australia (University of New South Wales) 

Aim To understand whether the microbial community that is hosted in 
the forestomach of the sheep in symbiotic relationship could be 
sampled and described sufficiently to test whether the composition 
1) varied between individual sheep and 2) could be used to predict 
how much methane a sheep might emit during digestion.  

Research 
Highlights 

• Part 1 of the project focused on the development of a method to 
sequence ~1% of the microbial genomes sampled from each 
sheep’s gut using a simple stomach tubing method.  

• Part 2 of the project developed a bioinformatics pipeline to 
visualise and describe the microbial composition of 4000 
samples taken from 1100 animals as lambs and adults grazing 
grass and eating Lucerne pellets, fully measured for health, 
production, reproduction, methane emissions and feed intake. 

• Results showed that the data was affected by feeding regime 
and grouping of animals but that this could be successfully 
adjusted for in order to make individual samples comparable. 

• A combination of host and microbial genomes was very 
successful in ranking sheep for methane and feed efficiency.  

• The project has developed laboratory capability to process 
thousands of samples and a very accomplished postdoctoral 
scientist. 

• International collaboration was established with the Department 
of Agriculture in New South Wales (Australia) 

Future Work • The sequencing and prediction methods currently in use can 
be improved further, while there is much more to learn about 
the ruminant gut.  

• The next step is to develop these predictors for further testing 
in cattle. 

• These tools will be applied within new GRA projects such as 
the Grass to Gas and the Cattle fermentation flagship 
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