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[Abstract] The rice paddy ecosystem is an important global agricultural production system. Its pest and disease
control has long relied on chemical pesticides, resulting in ecological imbalance, pesticide residues, and decline
in biodiversity. Biodiversity regulation optimizes the structure of the rice paddy ecosystem (such as
intercropping and polyculture, habitat regulation, and variety diversification), enhances the control ability of
natural enemies, reduces the risk of pest and disease occurrence, and is the core path to achieve green control.
This paper systematically reviews the main technical types of biodiversity regulation, analyzes its control
mechanism from aspects such as ecological niche complementarity, increase of natural enemy resources,
allelopathic effects, and utilization of disease and pest resistance genes, and combines domestic and international
typical cases to analyze the control effects of different regulation measures on major pests and diseases such as rice
planthopper, brown planthopper, and rice blast. It also discusses the technical bottlenecks existing in current
practice (such as the difficulty of large—scale application, stability of benefits, etc.) and future development
directions (such as precise regulation technology, intelligent management, etc.). The research shows that
biodiversity regulation can significantly enhance the resistance and stability of the rice paddy ecosystem, reduce
pesticide usage by 30%—60%, and at the same time ensure rice yield and quality, providing important support for
the sustainable development of agriculture.
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