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Experts present strategies to mitigate methane emissions in dairy cattle 
 

Review published in the Journal of Dairy Science® suggests trade-offs be considered when 

reducing emissions to address climate change 

 

Philadelphia, December 1, 2022 – Methane mitigation has been identified as essential for 

addressing climate change. Intensive research in the past decade has resulted in a better understanding 

of factors driving enteric methane emissions in dairy cattle. In a recent article in the Journal of Dairy 

Science, published by FASS Inc. and Elsevier, researchers from The Pennsylvania State University 

(University Park, PA, USA) and the International Livestock Research Institute (Nairobi, Kenya) shared 

their findings from a meta-analysis of studies on possible mitigation solutions. The authors concluded that 

some methane inhibitors and dietary changes could decrease emissions with no negative effect on milk 

production. 

 

Livestock is responsible for 94% of methane emissions within agriculture in the United States. 

“Governments and the public are interested in finding solutions to climate change, and it is believed that 

mitigation of agricultural greenhouse gas emissions is part of the solution,” said lead author Alexander N. 

Hristov, PhD, The Pennsylvania State University. The authors estimated that implementation of available 

mitigation measures including reducing methane emissions in dairy cattle could slow global warming by 

about 30% in the next decade.  

 

The authors, however, found there are trade-offs to the mitigation efforts that must be considered. For 

example, feeding livestock a diet higher in oil may reduce emissions but may negatively affect feed 

intake, rumen function, and animal performance, specifically milk components in dairy cows.  
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The authors’ analysis found that dairy cows fed the methane inhibitor 3-nitrooxypropanol (3-NOP) showed 

approximately a 30% decrease in daily methane emissions or emissions yield and intensity, with no effect 

on dry matter intake, milk production, or body weight, and an increase in milk fat percentage and yield.  

 

 
Caption: Relationship of 3-nitrooxypropanol (3-NOP) intake and enteric methane emission yield (g/kg of DMI) in dairy 

cows. Data are treatment means from Melgar et al., 2020b). Adj. R2 = adjusted R2 (Credit: Journal of Dairy Science). 

 

Increasing digestible forage intake is another recommended strategy that has the potential for decreasing 

the intensity of enteric methane emissions. Other options include replacing grass silage with corn silage 

in the diet, although those results may be less consistent. In addition, the red macroalga Asparagopsis 

taxiformis has a strong mitigation effect, but studies are needed to determine its feasibility, long-term 

efficacy, and effects on animal production and health. 

 

Some of the mitigation strategies may result in rebound effects or come with higher costs or more labor-

intensive practices for the livestock industry. “Therefore, efficacy, although critically important, is only one 

piece of the complex puzzle of adoption of mitigation strategies for livestock GHG emissions,” said 

Hristov. “We conclude that widespread adoption by the livestock industries of mitigation strategies with 

proven efficacy will depend on cost, government policies and incentives, and willingness of consumers to 

pay a higher price for animal products with a decreased carbon footprint.” 

 

--- 

Notes for editors 

The article is “Symposium review: Effective nutritional strategies to mitigate enteric methane in dairy 

cattle,” by A.N. Hristov, A. Melgar, D. Wasson, and C. Arndt. (https://doi.org/10.3168/jds.2021-21398). It 

appears in the Journal of Dairy Science, volume 105, issue 10 (October 2022), published by FASS Inc. 

and Elsevier. 
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The article is openly available at https://www.journalofdairyscience.org/article/S0022-0302(22)00392-

7/fulltext.    

 

Full text of the article is also available to credentialed journalists upon request. Contact Eileen Leahy at 

+1 732 238 3628 or jdsmedia@elsevier.com to obtain copies. Journalists wishing to interview the authors 

should contact the corresponding author, A.N. Hristov, Department of Animal Science, The Pennsylvania 

State University, at anh13@psu.edu.  

 

The information was presented as part of the Production, Management, and the Environment Fall 

Webinar: Advances in Enteric Methane Mitigation in Dairy Cattle—The Last Decade and Future 

Prospects at the ADSA Annual Meeting Webinar Series, September 2021. 

 

About the Journal of Dairy Science 

The Journal of Dairy Science® (JDS), an official journal of the American Dairy Science Association®, is 

co-published by Elsevier and FASS Inc. for the American Dairy Science Association. It is the leading 

general dairy research journal in the world. JDS readers represent education, industry, and government 

agencies in more than 70 countries, with interests in biochemistry, breeding, economics, engineering, 

environment, food science, genetics, microbiology, nutrition, pathology, physiology, processing, public 

health, quality assurance, and sanitation. JDS has a 2021 Journal Impact Factor of 4.225 and five-year 

Journal Impact Factor of 4.987 according to Journal Citation Reports™ (Source: Clarivate™ 2022). 

www.journalofdairyscience.org 

 

About the American Dairy Science Association (ADSA®) 

The American Dairy Science Association (ADSA) is an international organization of educators, scientists, 

and industry representatives who are committed to advancing the dairy industry and keenly aware of the 

vital role the dairy sciences play in fulfilling the economic, nutritive, and health requirements of the world's 

population. It provides leadership in scientific and technical support to sustain and grow the global dairy 

industry through generation, dissemination, and exchange of information and services. Together, ADSA 

members have discovered new methods and technologies that have revolutionized the dairy industry. 

www.adsa.org 

 

About FASS Inc. 

Since 1998, FASS has provided shared management services to not-for-profit scientific organizations. 

With combined membership rosters of more than 10,000 professionals in animal agriculture and other 

sciences, FASS offers clients services in accounting, membership management, convention and meeting 

planning, information technology, and scientific publication support. The FASS publications department 

provides journal management, peer-review support, copyediting, and composition for this journal; the staff 

includes several BELS-certified (www.bels.org) technical editors and experienced composition staff. 

www.fass.org 

 

About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals 

advance science and improve health outcomes for the benefit of society. We do this by facilitating insights 

and critical decision-making for customers across the global research and health ecosystems.  

 

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same 

rigor to our information analytics solutions for researchers, health professionals, institutions and funders.  
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Elsevier employs 8,700 people worldwide. We have supported the work of our research and health 

partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable 

analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as 

ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D 

performance, clinical decision support, and health education. Researchers and healthcare professionals 

rely on our over 2,700 digitized journals, including The Lancet and Cell; our over 43,000 eBook titles; and 

our iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external 

Inclusion & Diversity Advisory Board, we work in partnership with diverse stakeholders to advance 

inclusion and diversity in science, research and healthcare in developing countries and around the world. 

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for 

professional and business customers. www.elsevier.com 
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