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Construction and Practice of an Integrated Multi-Modal Control System for Tobacco Pests
and Diseases
Ji Zhang
Qujing Tobacco Company Luliang Branch

[Abstract] This study addresses the 15%—25% disease incidence and 10%—20% yield loss caused by the
alternating occurrence of tobacco mosaic virus disease, Helicoverpa assulta, and black shank in the Yuxi
tobacco—growing region of Yunnan Province. An integrated multi—-modal control system was developed,
consisting of three nested modules: agricultural-ecological regulation, physical-biological synergy, and chemical
emergency intervention. Preventive barriers were established through rice—tobacco crop rotation, resistant
cultivars, and ecological attract—and—kill strategies. A sequential interception mechanism was constructed using
frequency—vibrating lamps, colored sticky traps, and releases of Trichogramma wasps. A precision emergency
response mechanism was further developed, triggered by a 10% disease—incidence threshold and supported by
reduced—dosage application of low—toxicity pesticides. Validation in a 100—ha demonstration area showed that
the integrated system achieved a comprehensive control efficacy of 85%, an improvement of 20 percentage
points over the control fields. The yield reached 220 kg per mu, with 58% high—grade tobacco leaves, while the
pesticide—use intensity index decreased to 0.60. These results demonstrate simultaneous improvements in yield
and quality, along with reduced chemical inputs, providing a replicable model for sustainable pest and disease
management in tobacco—growing regions.
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