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Abstract

The rapid expansion of large-scale livestock farming has not only boosted production capacity but also led to increased manure
discharge, intensified non-point source pollution, and odor emission dispersion, making livestock waste treatment a critical
environmental governance issue. Manure contains complex components including organic matter, nitrogen-phosphorus nutrients, and
microorganisms. Improper treatment can significantly impact soil, water bodies, and atmospheric systems. Establishing a scientific,
efficient, and economically viable treatment process system can achieve dual goals of resource utilization and pollution reduction.
This study analyzes the characteristics of manure from large-scale farms, typical treatment technologies, process optimization
pathways, and environmental impact assessments, aiming to identify comprehensive management models suitable for modern
livestock farming. The results demonstrate that through process combinations, multi-stage treatment, and intelligent management,
significant improvements in manure reduction and stabilization can be achieved, reducing environmental risks and providing
technical support for the green development of large-scale livestock farms.
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