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Study and application of probiotics in cattle production
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[Abstract] Cattle, as ruminants, rely on the ultra—high—density microbial community in their rumen (such as
bacteria and fungi) to efficiently break down cellulose into volatile fatty acids (VFA), facilitating the conversion
of low—quality fiber into high—quality protein. The gut microbiota is susceptible to interference from antibiotics,
diet, and other factors, and dysbiosis can lead to chronic diseases. Probiotics (such as bifidobacteria, lactobacilli,
and yeasts) can improve the production performance of ruminants by regulating gut microbial balance,
inhibiting pathogens, enhancing immunity, and improving nutrient absorption. Different combinations of
probiotics can reduce calf diarrhea rates, increase water buffalo milk yields, and reduce the spread of foodborne
pathogens like Salmonella through competitive inhibition, while also lowering methane emissions. Currently,
probiotics have great potential as alternatives to antibiotics in improving feed efficiency and optimizing healthy
farming practices. Future research should integrate multi—omics technologies to elucidate host—microbe
interaction mechanisms, develop precise regulatory strategies, and align with the "One Health" concept to
balance livestock production, environmental safety, and human health.
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