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 Short-term measurements not covered 



3 3 

Potential targets for proxies 

Type of rumen 

fermentation 

(VFA profile) 
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methanogenic 

archaea 
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and methane 

production 

Rumen volume &  
passage rates (X-ray CT) 

Milk fatty acids & 
MIR analysis 

Faecal ether lipids 

H isotope fractionation 

Methanogens in digesta (abattoir) 

Thermal imaging? 

Digestibility & rumination 
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Do we want smaller rumen and  
shorter rumen retention time? 
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Recent meta-analysis (8 studies) 
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Infrared milk analysis 
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Methanogen lipid markers 

Archaeol - diether 

Monolayer with tetraethers 

Bilayer with diethers 
Polar 
head 
groups 

GDGT - tetraether 
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Treatment means – across studies 
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Faecal tetraethers  

Dietary treatment 

Concentrates Grass silage s.e.d. Sig. 

Archaeol (mg/kg DM) 9.4 71.1 6.57 <0.001 

GDGT-0 (mg/kg DM) 87 147 36.9 0.138 

Ratio (g/g) 10.4 2.09 1.95 0.002 

McCartney et al., 2014 

Tetraethers reduce membrane permeability  
and so are advantageous at low rumen pH 
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Methanogen abundance 



FACCE JPI Multi-partner call on 

Agricultural Greenhouse Gas Research 

 

 
Understanding the development and control of 

stability in the rumen microbiome as a basis for 

new strategies to reduce methanogenesis 
ACRONYM: RumenStability 
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Project partners 

• Richard Dewhurst (SRUC; co-ordinator) 

• Teagasc (Ireland): Sinead Waters 

• UCD (Ireland): Evelyn Doyle 

• CSIC (Spain): David Yanez-Ruiz 

• Ghent University (Belgium): Veerle Fievez 

• INRA (France): Diego Morgavi 

• ILVO (Belgium): Sam De Campeneere 

• FBN (Germany): Björn Kuhla 

• AgResearch (New Zealand): Stefan Muetzel 

• Aberystwyth University (UK): Jamie Newbold 
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Objective 

• Investigate long-term effects of short-duration dietary 

treatments on rumen micobiome and methanogenesis:           

(i) weaning;                                                                               

(ii) diet transitions in adult ruminants (e.g. to grazing or 

high-concentrate feeding) 

 

• Hypothesis: initial microbial colonisation influences the 

microbial ecosystem in later life…. and that the 

development of host immune response to the microbiome 

is involved 
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Application 

• Identify short-term treatments that can give long-term 

reductions in methane production (reduced cost; 

easier to implement, particularly in grazing situations) 

• Understand adaptation of the rumen – reasons for 

failure of treatments designed to reduce 

methanogenesis 

• Understanding of the basis for between-animal 

variation in methane production (that will feed into 

genetic/genomic studies) 
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Components of the work 

• New animal studies  

– Platform Experiments – biobanking and sharing samples for 
different experiments; and future funding bids 

• Additional analysis on existing/planned studies (methane 

measurements; rumen microbiome analysis) 

• Workshops, visits, training, standardisation 

• Economic evaluation of strategies 

• Dissemination 
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New animal studies 

• Weaning age x animal type (dairy vs. beef) (Teagasc) 

• Use of PUFA and medium-chain oils in diets of ewes/lambs 

(Ghent) 

• Conventional vs. ‘step-down’ weaning strategy for calves 

(FBN) 

• Methanogen inhibitors from birth to weaning (AgResearch) 

• Dietary treatments for calves (ILVO) 

• Diet treatments for ewes and lambs (INRA) 

• Diet treatments for bull calves (INRA)  


