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Evaluation of the efficacy of a polylactic acid-chitosan cross-linked liquid
membrane formulation against Tetranychus urticae Koch
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Abstract To evaluate the efficacy of a polylactic acid-chitosan cross-linked liquid membrane formulation
(referred to as “eco-membrane”) against Tetranychus urticae, three exposure modes (stomach toxicity, contact
toxicity, and their combined action) were tested to assess its effects on developmental duration, fecundity, and
survival rate of the mite. Three concentrations (10, 5 g/L and 2.5 g/L) were applied. with distilled water as the
control. The results showed that immature mites were less sensitive to the membrane than adults, and no
significant differences were observed in developmental period (=11.5 days) between treatments and control.
However, the survival rate of female adults of T. urticae decreased significantly after treatment, reaching only
15% under the combined stomach-contact exposure for 10 days, compared with 50% in the control group.
Furthermore, fecundity was significantly reduced: the average daily and total oviposition per female were 0. 5 and
4.1 eggs, respectively, compared with 0. 8 and 7. 9 eggs in the control. In conclusion, this study demonstrates that
the polylactic acid-chitosan cross-linked liquid membrane exhibits promising potential for the sustainable control of T'.

urticae , providing both theoretical basis and practical insights for the development of environmentally friendly acaricides.
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Fig. 1 Survival curves of young Tetranychus urticae treated with

eco-membranes at different concentrations (Mantel-Cox test)
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Same lowercase letters in the bar chart indicate no significant differences among groups (P>0.05, LSD test).
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Fig. 2 Developmental durations of different stages of Tetranychus urticae after treatment with eco-membranes at different concentrations
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Fig. 3 Survival curves of female adult Tetranychus urticae after treatment with eco-membranes at different concentrations
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Fig. 4 Difference in fecundity of female adult Tetranychus urticae after treatment with different modes of action eco-membranes
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Table 1 Effects of concentration and mode of action on the
fecundity and longevity of female adult Tetranychus urticae

treated with eco-membranes
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