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Enteric methane is produced in the rumen by methanogenic Archaea but no link was found between the abundance of this 

microbial community and the amount of methane emitted by ruminants. Variations in methane production were better explained by 

changes in methanogenic Archaea diversity and activity. 

 

Figure: Changes in methane production, activity and 

concentration of methanogenic Archaea in the rumen in 

response to three types of manipulation of the rumen 

ecosystem: 

(A) defaunated animals compared to faunated animals 

(B) lambs fed diets rich in corn (slowly degradable 

starch) compared with lambs fed diets rich in wheat 

(rapidly degradable starch) 

(C) steers fed diets rich in starch and supplemented 

with linseed, compared with steers fed diets rich in 

fiber. 
1 Methanogenic activity is assessed by following the 

expression of a functional gene directly involved in the 

methanogenesis pathway  
2 Concentration of methanogenic Archaea corresponds 

to the concentration of copies of a specific functional 

gene. 

* Differences are statistically significant 

 

 

 
Methane is a major greenhouse gas. Livestock is at the origin of one third of the methane produced by human activity in 

Europe. In addition, the production of methane represents a loss of about 8% of the energy consumed by ruminants.  Reducing 
methane emissions by ruminants is of significant economic and environmental interest.  However, mitigation strategies should 
preserve optimal feed utilization and ruminant’s welfare.  By producing methane, methanogenic Archaea eliminate the hydrogen 
produced during the fermentation of feeds. Reducing methanogenesis should not lead to accumulation of hydrogen as the optimal 
functioning of the rumen might be affected.  

The objective of this work was to link the production of methane with the structure and activity of methanogenic Archaea 
community of the rumen. To this end, different experimental practices (type of cereal, starch content and lipid of the diet, 
defaunation), known to modulate the production of methane from the rumen microbial ecosystem, were used. Our work suggests an 
absence of relationship between the number of methanogenic Archaea and the amount of methane produced in the rumen. 
Reductions in methane emissions were attributed to changes in the diversity of this community and mainly to the decline of their 
methanogenic activity (Figure) that could be explained by reduced hydrogen availability.  

Hydrogen is the main substrate for methanogenesis and its availability seems to play an important role in the rumen 
microbial ecosystem. Therefore, it seems necessary to further explore the relationships between fermentative microorganisms 
producing hydrogen and hydrogenotrophic methanogenic Archaea. A metagenomic approach could provide a better understanding 
of the structure and function of the rumen microbiota. Using this approach we will be able to identify key steps and the main 
microbes involved in the metabolism of hydrogen. The multiplicity of microbial interactions present in the rumen indicates as well that 
there are several microbial mechanisms causing changes in methanogenesis and consequently different methane mitigation 
strategies. Integrative approaches will be essential to link enteric methane emission, fermentation process and microbiota. 
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