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Abstract

With the advancement of large-scale livestock farming, the volume of waste from beef cattle and poultry breeding has surged
dramatically, posing challenges to agricultural ecology and resource recycling. Traditional single-treatment methods exhibit
low utilization efficiency, pollution transfer, and insufficient benefits. Beef cattle manure is rich in fiber, while poultry manure
contains high levels of nitrogen and phosphorus. The complementary physicochemical properties of these two types of waste
create favorable conditions for synergistic treatment. This study establishes a synergistic recycling system integrating anaerobic
digestion, composting fermentation, and resource utilization, systematically investigating its energy recovery, fertilizer production,
and ecological environmental application value. The research demonstrates that synergistic treatment significantly enhances organic
matter degradation rates, optimizes carbon-to-nitrogen ratios, reduces ammonia nitrogen and greenhouse gas emissions, and achieves
waste reduction, harmlessness, and resource utilization. This provides a practical technical pathway for the green, low-carbon, and
sustainable development of livestock farming.
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