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Abstract The outbreak of cotton bollworm, Helicoverpa armigera (Hiibner), in the 1990s caused great losses to
China’s cotton industry and economy. Academician Guo Yuyuan led the research team to carry out a series of
studies, including deeply exploring the occurrence law and control strategy of cotton bollworm, revealing the
migration and distribution regularity of cotton bollworm and its interaction with host plants, analyzing the
chemical communication mechanism in tritrophic interactions among cotton, cotton bollworm, and parasitoid
Microplitis mediator, and clarifying the biosafety of transgenic insect-resistant cotton and the resistance
mechanism of target pests, which effectively controlled the damage of cotton bollworm, and played an important
role in leading the discipline in promoting the basic research of agricultural entomology in China. The research on
the chemical communication mechanism among the tritrophic interactions of cotton, cotton bollworm and
parasitoid has created a new strategy to control cotton bollworm. This paper reviews the important contributions

made by Academician Guo Yuyuan in the research of this field, mainly including identification of key volatile
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compounds among the tritrophic interactions, resecarch on the olfactory mechanism of cotton bollworm and

parasitoid, synthesis mechanism of key herbivore-induced plant volatiles, and application of insect behavior

regulators based on the finding in the integrated management of cotton bollworm. The above research has laid a

good foundation for elucidating the chemical communication mechanism of noctuidae insects and Hymenopteran

natural enemies in searching for their hosts, and provided a new direction for designing efficient strategies for

biological pest control.
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