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Abstract

Against the backdrop of green agricultural development and ecological civilization construction, reducing chemical pesticide use
has become a pivotal direction for sustainable agricultural development in China. While long-term excessive pesticide application
has ensured crop yields, it has triggered environmental pollution, increased pest resistance, and agricultural product safety risks.
Establishing a scientific, efficient, and eco-friendly integrated plant protection system is imperative. This paper, starting from the
demand for pesticide reduction, analyzes the current status and challenges of pest and disease control, and proposes an integrated
technical system centered on “green control, unified prevention and control, digital monitoring, and ecological regulation.” Through
the integrated application of biological control, physical control, precision pesticide use, and ecological regulation, a control model
adaptable to different crops and regional characteristics is formed.The results show that the system can reduce the amount of chemical
pesticides by more than 30%, maintain the control effect of more than 90%, and significantly improve the ecological environment and
the quality of agricultural products, which provides a feasible path and technical support for realizing “reducing pesticides, ensuring
yield and improving quality”.
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