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A method for assessing the effects of drought stress on population growth
of Aphis gossypii Glover on cotton plants
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Abstract To construct a method for assessing the effects of drought stress on population growth of cotton pests,
the 4-leaf stage cotton plants were treated by 1%, 3% and 5% PEG-6000 (polyethylene glycol-6000) to simulate
mild, moderate, and severe drought stress to plants, respectively, then the physiological characteristics of plant
and the population density of Aphis gossypii on the treated plants were measured and analyzed. The results
indicated that the aboveground biomass and leaf relative water content of cotton decreased gradually and the
population density of A. gossypii reared on the treated plants decreased significantly with increasing PEG-6000
concentration. We concluded that the growth of cotton was depressed under drought stress, which had a negative
effect on growth of A. gossypii population. It lays an important foundation for the following systematic studies on
the long-term effects of drought stress on the interactions among cotton plant, pest insects and natural enemies and
the underlying mechanisms.
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I : Cotton plant is cultivated in soil until cotyledons unfold; I : Cotton plant transplanted to the black plastic tank; IIl: Cotton grows in the hydroponic
culture medium to the 4-leaf stage. a: Seedling-raising substrate; b: Sponge; ¢ and d: Fixed-basket; e: Lid of plastic tank; f: Oxygen pump; g: Root of
cotton seedling
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Fig. 1 Flow chart of the hydroponically planting cotton
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difference among different PEG-6000 concentrations (Tukey HSD, P<0.05)
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Fig. 2 The aboveground biomass, dry weight and relative water content of cotton leaves at different PEG-6000 concentrations
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Data are mean=standard error. a: The number of cotton aphids for different PEG-6000 concentrations on the same day. b: Average number of cotton aphids under
the same PEG-6000 concentration during the whole test time. The different lowercase letters indicate significant difference among different PEG-6000
concentrations (Tukey HSD, P<0.05)
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Fig. 3 Numbers of cotton aphids per cotton plant grown under different PEG-6000 concentrations
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