
Much of the meat, milk or milk-derived products that we 
consume come from ruminants, mainly cows, sheep and 
goats. Ruminants obtain their energy and nutrients by 
ingesting and breaking down plant material, allowing 
effective production of ruminant products for human 
consumption. The breakdown of plant material is achieved 
through the action of the microbes which inhabit the four 
chamberschambers of the ruminant stomach, particularly those living 
in the largest chamber called the rumen. Without the 
fermentative microbes that inhabit the rumen, the ruminant 
could not survive; therefore the gut microbiome is considered 
a crucial ‘organ’ for their survival.
Whilst meat and milk are important components of the 
human diet, providing protein, vitamins and minerals, 
ruminants also contribute to greenhouse gas (GHG) 
emissions, particularly methane, due to the fact that 
ruminants have methanogens (methane-producing bacteria) 
in their rumen microbiome. Production of methane also 
utilizes energy, which would otherwise be used by the 
ruminantruminant to produce meat and milk in an efficient manner. 
Therefore, modulating the rumen microbiome to produce less 
methane would result in sustainable livestock production, 
which is a key goal of the livestock sector.
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Disclaimer
The views expressed in this MASTER publication, Rumen microbiome, are the sole responsibility of the author and do not necessarily reflect the views of the European 
Commission. The author does not accept any liability for any direct or indirect damage resulting from the use of this MASTER publication, its content or parts of it.

For further information on this work contact Sharon Huws (s.huws@qub.ac.uk) or the MASTER 
Project Coordinator Paul Cotter (paul.cotter@teagasc.ie).

Images courtesy of Teagasc

@MASTER_IA_H2020

For more information and the latest news, check out our website: www.master-h2020.eu

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 818368

Within the MASTER project, we are investigating many routes 
to beneficially modulate the rumen microbiome to improve 
animal production and the healthiness of meat and milk, 
whilst ensuring limited GHG emissions. These routes include 
investigating the link between the animal’s genome (the 
genetic material of the animal), their rumen microbiome and 
the production properties versus GHG emissions. Over 600 
steerssteers are currently being profiled to assess whether the host 
controls their rumen microbiome to any extent. This data will 
allow an investigation into the possibilities of breeding 
ruminants which have an ‘ideal microbiome’, resulting in 
better production and less environmental impact.

MASTER scientists are also investigating dietary interventions 
to both enhance the omega-3 content, improve production 
and reduce the GHG emissions of ruminants, including 
supplementation with micro and macroalgae and other 
methane inhibitors. Other interventions will include the 
modulation of the rumen microbiome in the early life of the 
animal and aiming to set a desired microbiome composition 
during the productive life of the animal.during the productive life of the animal.

A systems level approach is used to ensure that no 
intervention results in a detrimental effect on other 
parameter, e.g. achieving a decrease in GHG emissions, whilst 
having little benefit or even detrimental effects on 
production, which is not useful to the income of a farmer.

Outputs from MASTER will include breeding and dietary 
recommendations to ensure sustainable livestock production, 
which meets policy expectations, e.g the Paris agreement 
signed by many countries to achieve carbon neutrality by 
2050 at the latest.
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