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Induced Drought Tolerance by the Insecticide Imidacloprid in Plant

Song Hee Han', Chul Hong Kim', Jang Hoon Lee', In Seon Kim’ and Young Cheol Kim'('Division of Plant
Biotechnology, Chonnam National University, Gwangju 500-757, Korea and “Division of Applied Bioscience &
Biotechnology, Chonnam National University, Gwangju 500-757, Korea)

Imidacloprid is a systemic insecticide which has been used widely in various crops to control insects. In the
present study, we demonstrated that pre-treatment of imidacloprid significantly induced tolerance to drought
in plant. Relative water content, chlorophyll levels, and recovery rate upon rehydration after drought stress
in tobacco plants pre-treated with imidacloprid were higher levels than the control plants. Induced drought
tolerance by imidacloprid treatments in red pepper was also demonstrated by measurement of recovery rate
and fresh weight upon drought stress. Taken together, our results suggest that imidacloprid, in addition to
exerting direct insecticidal activity, may also protect plants by induced tolerance to drought in plant.
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Fig. 1. Effect of Confidor® treatment on tobacco growth
in microtiter plate. Different concentrations of Confidor®
WG or sterile water were applied to the tobacco
seedling. One week after treatments, fresh weight was
measured using an electric balance (ME5-F, Symax-
Korea). Differences in letters indicate the differences
between treatments on the basis of Duncan’s multiple
range test at P<0.05.
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Fig. 2. Effect of Confidor® treatments on induction of
drought tolerance in tobacco plant. A, The Fv/Fm
measurements of tobacco seedlinés pre-treated with
various concentrations of Confidor WG and FG. After
14 days of water withholding, Fv/ Fm of each plant was
measured. Three independent experiments were perfor-
med with 5 plants/ treatment. B, Relative water content
of tobacco seedlings treated with different concentrations
of Confidor® WG or FG. Plants with roots colonized by
Pseudomonas chlororaphis O6 were used as a positive
control. Plants grown with only water treatments were
used as a negative control. Three independent experi-
ments were performed from at least five leaflets
randomly cut from 15 plants/ treatment. Each data point
represents the mean + standard deviation from three
replicate experiments. Data represented by different
letters are statistically different at P<0.05.
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Fig. 3. Induced drought tolerance in red pepper by
treatment with Confidor®. A, Red pepper plants were
grown in pot, and treated with various concentrations of
Confidor® WG and FG or water as a negative control.
After treatments, the plants were drought stressed by
withholding water. Water was withheld for eight days
after Confidor® treatments. Two days after rehydration,
fresh weights of the plants were measured to evaluate
induced drought tolerance. Each data point represents
the mean +standard deviation from three replicate
experiments. Data represented by different letters are
statistically different at P<0.05. B, Representative pho-
tographic images of plants following 8 days of drought
stress and 2 days of rehydration are shown.

Confidor WG
a

Confidor FG
a

a

100 a

8

a ab

ab ab

3 8

Survival rate (%)
S

Survival rate (%)

3

o

Control 5,000  10,000X 20,000 Reference
Treatments

Control 29 1g 059 Reference

Treatments

Fig. 4. Induced drought tolerance in red pepper grown
in pots by treatment with Confidor®. Red pepper plants
were grown in pots in soil, and were treated with
various concentrations of different formulations of
Confidor®, thiamethoxam, or, as a negative control,
water. After applications of crop protectants, the plants
were drought stressed by withholding water for one
week after which it was supplied. Two days after
rehydration, surviving seedlings were counted to
evaluate induced drought tolerance. Each data point
represents the mean + standard deviation from three
replicate experiments with 15 plants/ treatment. Data
represented by different letters are statistically different
at P<0.05.
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