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	Chemical ecology plays a vital role in sustainable pest management by utilizing insect chemical signals such as pheromones and kairomones to manipulate behavior for control purposes. Technological advances like GC-MS, EAG, and omics tools have enabled precise identification and application of these semiochemicals in monitoring, trapping, and mating disruption. Innovations in formulation and biosynthesis have enhanced their efficiency and scalability. However, field variability, production costs, and regulatory barriers limit widespread adoption. Integrating chemical ecology with AI-driven detection and community-based strategies offers a promising, eco-friendly alternative to conventional pesticides.
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