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Methane (CH.) emissions and reduction Strategies in the Beef Cattle Production process
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[Abstract] Global climate change is becoming increasingly severe. Methane (CH.), as the second largest
anthropogenic greenhouse gas, has a greenhouse effect 25 times that of carbon dioxide, posing a significant
challenge to the sustainable development of the livestock industry, especially the beef cattle industry. Intestinal
fermentation in ruminants is the main source of CH:. Among them, methanogens in the rumen produce CH. by
using hydrogen and carbon dioxide, which not only aggravates the greenhouse effect but also leads to energy
loss in feed. The emission of CH. in cattle is influenced by multiple factors, including rumen pH, animal health,
nutrient utilization efficiency, genetic background and breeding scale, etc. To achieve the emission reduction
targets, various strategies have been proposed in the research. Among them, breeding and feeding techniques
have long—term cumulative effects, while additives and nutritional interventions can produce quick results. A
comprehensive application of multiple technical approaches should be made, taking into account animal health,
economic benefits and environmental protection, to achieve a green and low—carbon transformation of the beef
cattle industry.
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