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Research on the foliar behavior and biological activity of lambda-cyhalothrin loaded
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Abstract: Nano-pesticide delivery systems can significantly improve the foliar behavior and biological activity of
pesticides. In this study, a nano-pesticide delivery system loaded with the hydrophobic pesticide lambda-cyhalothrin was
constructed using emulsion polymerization. The size, morphology, foliar behavior, and biological activity of the system
were systematically characterized. The results showed that the system exhibited a uniform core-shell structure with an
average particle size of less than 50 nm and had excellent foliar wetting, spreading and adhesion properties, with
significantly lower surface tension and contact angle on cabbage leaves compared to commercial formulation. The retention
ability of the system was also significantly better than that of commercial formulation. In the indoor toxicity tests, the LCs,
of the system against the Plutella xylostella (24.74 mg/L) was reduced by 79% compared to the commercial CS (117.85
mg/L) at 72 h, indicating a significant enhancement in insecticidal activity. Safety experiments showed that the toxicity of

commercial EW to zebrafish was 5.6 times higher than that of nano-pesticide system. By optimizing the foliar behavior of
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pesticides, this nano-pesticide delivery system effectively improved biological activity and demonstrated promising

application potential for reducing pesticide application while enhancing efficacy.
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