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Synthesis and application of branched polyether-modified polysiloxane
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Abstract: Droplet rebound and insufficient wetting on hydrophobic crop leal surfaces are primary barriers
limiting pesticide utilization efficiency. To tackle the dual challenge of low field efficacy and environmental risks
associated with conventional pesticide overuse, we rationally designed and synthesized a branched polyether-
modified polysiloxane wetting agents (BEMS) via controlled stepwise hydrosilylation. The chemical composition
and structure, as well as molecular weight of BEMS were characterized by NMR, FT-IR and GPC. The rapid
adsorption and wetting mechanisms of BEMS on the hydrophobic surfaces of plants (such as rice, wheat, and

scallions) were systematically investigated using the droplet detachment method and spray method. The results
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showed that BEMS reduce aqueous surface tension and enable complete, non-rebounding coverage on hydrophobic

plants. In addition, a field trial for controlling rice sheath blight was conducted. The results indicated that

compared with the pesticide control effect without additives and without reduction in dosage, adding BEMS to the

pesticide can achieve the same control effect as the conventional dosage with a 20% reduction in dosage,

demonstrating excellent potential for reduction and enhancement of efficacy.

Key words: polyether-modified polysiloxane; branched polymer; wetting agent; pesticide reduction for

increased efficiency
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