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Greenhouse gases (GHG) are gases in the atmosphere which capture solar radiation to warm the surface of the earth. Increased 
concentrations of GHGs can significantly warm the surface of the earth, cause “Greenhouse Effect” and change in climatic condi-
tions. The primary agricultural source of greenhouse gases globally is cattle. Livestock animals including cattle generate about 14% 
of human-induced greenhouse gas emissions that affects climate [1,2]. The main greenhouse gas generated from cattle is methane 
(CH4) and it is produced via enteric fermentation from cattle. Methane is part of the biogenic carbon cycle and stays in atmosphere 
for 12 years. This research report intends to investigate the effects of enteric CH4 emissions from cattle and mitigating strategies to 
maintain agricultural sustainability.

Keywords: Cattle; Greenhouse Gases; Methane Emission; Climate Change; Agriculture; Sustainability

Introduction

Greenhouse gases (GHG) are gases in the atmosphere which capture solar radiation to warm the surface of the earth [3]. Without GHG, 
average daily surface temperature on earth would be about minus 2 degrees Fahrenheit rather than its current temperature of about 59 
degrees Fahrenheit [4]. Thus, increased concentrations of GHGs can significantly warm the surface of the earth, cause “Greenhouse Effect” 
and also change in climatic conditions. This change affects many sectors including livestock (farm animals) and agriculture. 

The major agricultural source of greenhouse gases is livestock animals. The livestock animals contributes 14.5% of greenhouse gas 
emissions globally [5] and plays a significant role in climate change and agricultural sustainability.

The main greenhouse gas generated from cattle is methane (CH4) [6] and it is derived from atmospheric carbon, such as CO2 and also 
28 times more potent than carbon dioxide (CO2). Furthermore, methane has a relatively short lifetime of 12 years compared to CO2. After 
about 12 years, 80 to 89 percent of methane is removed by oxidation with hydroxyl radicals (OH), a process called hydroxyl oxidation [7]. 

Methane is produced from cattle through enteric fermentation process via belching [8] and it is part of a natural cycle which is known 
the biogenic carbon cycle [9]. The biogenic cycle centers on the ability of plants to absorb and separate carbon. Plants have the unique 
ability to remove carbon dioxide (CO2) from the atmosphere and store that carbon into parts of the plants through photosynthesis. It is 
the fundamental process of this cycle [10]. 
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Cattle consume plants that are high in cellulose and they digest the carbon that is deposited in cellulose. As a by-product of consuming 
cellulose, cattle belch out methane and the carbon separated by plants back into the atmosphere. After 10 to 12 years, that methane is 
broken down and converted back to CO2. Once it is converted to CO2, photosynthesis can be performed again and the carbon is fixed back 
into cellulose. After that, cattle can eat the plants and the cycle begins again. 

Discussion

Cattle are considered as the largest contributors to total livestock industry GHG emissions [5].

It should be noted that, if a cattle herd emits the same amount of methane over 12 years, it means they are contributing to global 
warming for those 12 years. Thus, it is important to implement proper mitigation strategies such as forage digestibility, replacing silage 
type, feeding legumes, adding dietary supplements are some of the effective strategies to reducing methane emissions from cattle [11]. 

Conclusion

Implementing proper enteric methane reduction strategies associated with animal agriculture is one of the most important way and 
to understand potential roles of animal agriculture and fighting climate change.

In light of scientific studies, GHGs can be decreased by cattle implementing proper reduction strategies. Reducing methane emissions 
and carbon footprint contribute to transform carbon neutral industrial livestock operations in the future. Overall, further investigations 
needed to adjust climate-specific targets for sustainable agriculture worldwide.

1.	 Treut LH., et al. “Historical overview of climate change science”. Chapter 1 (2007). 

2.	 Watts G. The cows that could help fight climate change (2019). 

3.	 Anderson TR., et al. “CO2, the greenhouse effect and global warming: from the pioneering work of Arrhenius and Calendar to today’s 
Earth System Models”. Endeavour 40.3 (2016): 178-187. 

4.	 Karl TR and Trenberth KE. “Modern global climate change”. Science 302.5651 (2003): 1719-1723. 

5.	 Gerber PJ., et al. “Tackling climate change through livestock - A global assessment of emissions and mitigation opportunities”. Food 
and Agriculture Organization of the United Nations (FAO) Rome (2013).

6.	 DeRamus HA., et al. “Methane emissions of beef cattle on forages”. Journal of Environmental Quality 32.1 (2003): 269-277. 

7.	 Rigby M., et al. “Role of atmospheric oxidation in recent methane growth”. Proceedings of the National Academy of Sciences 114.21 
(2017): 5373-5377. 

8.	 Herrero M., et al. “Greenhouse gas mitigation potentials in the livestock sector”. Nature Climate Change 6.5 (2016): 452-461. 

9.	 Lean I and Moate P. “Cattle, climate and complexity: food security, quality and sustainability of the Australian cattle industries”. Aus-
tralian Veterinary Journal 99.7 (2021): 293-308. 

10.	 Werth S. The biogenic carbon cycle and cattle (2020). 

Bibliography

https://www.ipcc.ch/site/assets/uploads/2018/03/ar4-wg1-chapter1.pdf
https://www.bbc.com/future/article/20190806-how-vaccines-could-fix-our-problem-with-cow-emissions
https://www.sciencedirect.com/science/article/pii/S0160932716300308
https://www.sciencedirect.com/science/article/pii/S0160932716300308
https://www.science.org/doi/10.1126/science.1090228
https://www.fao.org/3/i3437e/i3437e.pdf
https://www.fao.org/3/i3437e/i3437e.pdf
https://www.researchgate.net/publication/8501761_Methane_emissions_of_beef_cattle_on_forages_Efficiency_of_grazing_management_systems
https://pubmed.ncbi.nlm.nih.gov/28416657/
https://pubmed.ncbi.nlm.nih.gov/28416657/
https://www.nature.com/articles/nclimate2925
https://pubmed.ncbi.nlm.nih.gov/33973228/
https://pubmed.ncbi.nlm.nih.gov/33973228/
https://clear.ucdavis.edu/explainers/biogenic-carbon-cycle-and-cattle


Citation: Nisa Demircan. “The Effects of Cattle Methane Emissions on Sustainable Agriculture”. EC Veterinary Science 7.11 (2022): 17-19.

The Effects of Cattle Methane Emissions on Sustainable Agriculture

19

Volume 7 Issue 11 November 2022
©All rights reserved by Nisa Demircan.

11.	 Hristov AN., et al. “SPECIAL TOPICS - Mitigation of methane and nitrous oxide emissions from animal operations: I. A review of en-
teric methane mitigation options1”. Journal of Animal Science 91.11 (2013): 5045-5069. 

https://pubmed.ncbi.nlm.nih.gov/24045497/
https://pubmed.ncbi.nlm.nih.gov/24045497/

