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Operator Exposure Level and Risk Assessment of Pesticide Applicator During
Treatment in Apple Orchard in Shanxi Province
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Abstract: Based on the typical pesticide application scenarios in the dwarfing and high density apple orchard in western
China, allura red was used as tracer and the potential dermal exposure (PDE) expressed was determined using whole-body
dosimetry. Four kinds of pesticide were used in the cumulative exposure risk based on the nominal concentration of each
pesticide applied. Exposure risk was evaluated by margin of exposure (MOE) values. The average total PDE was
determined as 271.99 mL/h, and the upper part of the body was most contaminated accounting for approximately 71.74%
of the total exposure. The potential inhalation exposure (PIE) was 0.01 mL/h. Results indicated that the MOEs for
imidacloprid, emamectin benzoate, pymetrozine and thiophanate-methyl were 967.5, 339.5, 100.5 and 25.9, respectively.
The cumulative MOE was 19.0, far lower than 100.0, indicating the high exposure risk under this typical pesticides
application scenarios in apple orchard. Risk mitigation strategies, including shortening application duration and
strengthening personal protection should be taken to reduce the exposure risk.
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