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Abstract: This study systematically elaborates on the connotation and technical approaches of pest biological control, encompassing core
strategies such as the utilization of natural enemy insects, pathogenic microorganisms, and plant resistance. It focuses on exploring its diversi-
fied theoretical foundations: ecological theories (e.g., population dynamics and community regulation) illuminate the balance mechanisms be-

tween natural enemies and pests; biological theories clarify the impacts of species interactions, environmental factors, and evolutionary resist-

chemical communication theories support the development of pheromone trapping and “push-pull” strategies; and plant resistance theories lay
the groundwork for leveraging the intrinsic defense mechanisms of crops. Specifically targeting the unique ecological region of the Xizang Plat-
eau, the study analyzes the potential and adaptability of applying natural enemy insects (such as native ladybugs and hoverflies) and pathogen-
ic microorganisms (such as Beauveria bassiana and locust microsporidia). It further identifies high-altitude environments, ecological safety,
and technology promotion as the primary challenges in the region. Finally, the study proposes that future efforts should focus on promoting
the precision and large-scale development of biological control in high-altitude areas like Xizang through the construction of resource databas-
es, application of molecular biological technologies, and adoption of intelligent equipment, thereby providing theoretical references and techni-
cal support for the green and sustainable development of agriculture.
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