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Global Methane Initiative 
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Meeting the Near-Impossible 
Challenge of Methane Reduction 

(2050 vs. 2010)

25% less enteric CH4

Food production 
(meat and milk for 

expanding population)  

1. Increased sustainable 
intensification***

2. Decreased 
methanogenesis

3. Reduced demand   

Challenges Combination of 
approaches needed

   - Waste (> 50% EU, NA)
   - Moderate consumption 

 Vegan? 
     - unintended consequences?
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§ Led by U.S. and E.U.
§ 150 participants
§ Reduce methane by 30% from 2020 by 

2030 – 0.2⁰C
§ Focus is on energy sector now
§ Increasing pressure on global agriculture: 

31% from livestock (enteric & manure), 7% 
rice (=38%) 

https://www.globalmethanepledge.org/

Why focus on CHWhy focus on CH4 4  and not CO and not CO22 and N and N22O? O? 

Global Methane Pledge 
(2023)
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Based on research by Myles R. Allen, Keith 
P. Shine, Jan S. Fuglestved, Richard J. 
Millar, Michelle Cain, David J. Frame & 
Adrian Macey.

Graphic from Frank Mitloehner, UC-Davis

• 65-80% of CO2 dissolves into 
the ocean after 20–200 years, 
the rest  takes 100s-1000s 
years to remove.

• Methane is removed from the 
atmosphere by a chemical 
reaction, persisting for about 
12 years. 
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Benefits from CH4 mitigation

Guan and McAllister 2023
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Considerations for a 
successful CH4 mitigation 

strategy
• Efficacy  
• Cost
• Regulatory approval
• Adoption
• Consumer acceptance
• Longevity – consistency
• Compatible with production system
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Alejandro Gracia 2023
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rumen
Organism Morphology Substrate Reference

Methanosarcina sp.      
Methanosarcina barkeri Irregular cocci large clusters, 

immobile, HPS + PR
H2/methanol 
methylamines/ acetate

Beijer (1952)

Methanosarcina mazei Cocci, immobile, HPS Methanol 
methylamines/ acetate

Mah (1980)

Methanobacterium 
formicicum

Long rods and filaments, 
immobile, PS

H2/formate Opperman et al. (1957)

Methanobacterium bryantii PS H2/formate Joblin et al. (2005)

Methanobrevibacter 
ruminantium

Short rods, requires CoM, PS, 
variably motility

H2/formate Smith and Hungate 
(1958)

Methanomicrobium mobile Short curved rods, motile, PR H2/formate/ acetate Paynter and Hungate 
(1968)

Methanobrevibacter sp. Short rods, synthesizes CoM, 
PS

H2/formate Lovley et al. (1984)

Methanobrevibacter 
millerae

    Rae et al. (2007)

Methanobrevibacter 
olleyae

    Rae et al. (2007)

Methanoculleus olentangyi*   H2/formate/ acetate Joblin et al. (2005)

*Cultured from cervid rumen      

Abbreviations: CoM, Coenzyme M; PC, pseudomurein; HPS, heteropolysaccharide; PR, protein
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Ecology / Spatial distribution
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Quantative real-time PCR analysis of total methanogens 
(mean ±SD) in samples from different rumen locations
Fraction Liquid Solid Epithelium
Total 
methanogens

8.44 ±0.50a 9.26 ± 0.33b 9.95 ± 0.19c

Counts are expressed as log 10 (16S rNA gene copies per gram of wet weight), 
n=4

Pei et al., 2010
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Jin et al., 2011
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Embley et al., 2003


