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Occurrence regularity and integrated control strategy of
major crop diseases and insect pests under climate change
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Abstract

Climate change has significantly impacted the stability of agricultural ecosystems and food security, primarily manifested in the
increased frequency, expanded distribution, and intensified severity of pest and disease outbreaks. Rising temperatures, altered
precipitation patterns, and frequent extreme weather events have led to new trends in major food crops such as rice, wheat, and corn,
including earlier occurrence periods, prolonged duration, regional expansion, and enhanced pest resistance. This study systematically
analyzes the influence of climatic factors on the reproduction, migration, and epidemic mechanisms of pests and diseases by
integrating climate and field monitoring data from the past two decades, revealing their spatiotemporal evolution patterns. The
research demonstrates that temperature increases accelerate pest generation turnover, while humidity fluctuations disrupt the host-
pathogen balance. In response to these challenges, the study proposes a comprehensive management strategy centered on ecological
regulation, precision monitoring, biological control, and green pesticide reduction. It establishes an integrated “monitoring-alert-
control” system to provide scientific evidence for pest management and food security under climate change conditions.
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