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Joint Toxicity of CPFX and Cu on Seed Germination and Root Elongation of Corn, Radish and Chinese

Cabbage

LI Tong, JIN Cai—xia, ZHU Wen—fei, LIU Guo—guang, LIU Hai—jin

(School of Chemistry and Environmental Sciences, Henan Normal University, Henan Key Laboratory of Environmental Pollution Control, Key
Laboratory for Yellow River and Huaihe River Water Environmental and Pollution Control, Minisitry of Education, Xinxiang 453007, China )
Abstract: Three vegetables, corn, radish and Chinese cabbage, were chosen to study on the acute toxic effects of ciprofloxacin( CPFX )-Cu
pollutants on their germination percentage, root elongation and shoot elongation. The results showed that the inhibitory rates of germination
percentage, root elongation and shoot elongation of the three vegetables had significant correlations to CPFX—Cu concentrations( P<0.05). In
three different Cu concentrations, the inhibitory of root elongation and shoot elongation of the three vegetables increased along with the CPFX
concentration. With increasing concentration of CPFX, differences among three Cu concentration on the inhibitory rate of root(shoot) elonga—
tion of corn and radish were decreased. In the joint effects of CPFX and Cu, the interactive effects of the two pollutants on root and shoot elon—
gation of the three vegetables were very complicated. When Cu concentration was low(100 mg-kg™), CPFX—Cu showed antagonistic effect on
corn’s root elongation and shoot elongation, and synergistic effect on radish’s. Furthermore, they showed antagonistic effect on root elongation
of Chinese cabbage and synergistic effect on shoot elongation. When Cu concentration was high (400 mg-kg™'), CPFX-Cu showed some
synergistic effect on root elongation and shoot elongation of corn. On the other hand, they showed antagonistic effect on root elongation of
radish and Chinese cabbage, and synergistic effect on shoot elongation.

Keywords: CPFX; Cu; joint toxicity; shoot elongation; root elongation; inhibitory rate
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Figure 1 Toxic effects of CPFX—Cu on the elongation of root and shoot of corn
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Table 1 Regression equation of CPFX—-Cu on inhibitory rate of

root elongation and shoot elongation of corn

Cu/mg-kg™ [EIEyyE R? P IDsysp/mg kg™
0 RI=3.414 7X+24.68 0.840 5 <0.05 4.81
SI=3.783X+8.977 4 0.868 7 <0.01 9.27
100 RI=4.105 2X+15.998 0.878 6 <0.01 8.28
S1=5.666 1X-21.084 0.955 4 <0.01 12.54
400 RI1=6.059 8X+23.947 0.851 6 <0.01 4.29
S1=2.975 2X+35.918 0.945 4 <0.01 5.02
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Figure 2 Toxic effects of CPFX—Cu on the elongation of root and shoot of radish
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Table 2 Regression equation of CPFX—Cu on inhibitory rate of

root elongation and shoot elongation of radish

Cu/mg kg ] )75 R? P IDsyup/mg-kg”
0 RI=11.897X+22.469  0.846 4 <0.05 2.34
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Figure 3 Toxic effects of CPFX—Cu on the elongation of root and shoot of Chinese cabbage
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Table 3 Regression equation of CPFX—Cu on inhibitory rate of

root elongation and shoot elongation of Chinese cabbage

Cu/mg-kg™ [E 5 7 R? P IDsy/mg kg™
0 RI=15.542X+22.719 0.878 1 <0.05 1.75
SI=16.831X+18.686 0.889 1 <0.05 1.86
100 RI1=8.2942X+15.533 0.903 1 <0.01 4.15
SI=16.737X+21.756 0.886 4 <0.05 1.69
400 RI=12.915X+18.275 0.942 3 <0.01 2.46
SI=16.066X+28.413 0.820 9 <0.05 1.10
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