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Combined Toxicity of Cadmium and S-metolachlor to Scenedesmus obliquus
ZHANG Xiao-qgiang, HU Xiao-na, CHEN Cai-dong, LIU Hui-jun”

(School of Environmental Science and Engineering, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: The single and combined effects of Cd®>* and S-metolachlor on acute toxicity, total soluble protein content, superoxide
dismutase (SOD) activity and cell membrane permeability of Scenedesmus obliquus (S. obliquus) were studied using the standard toxic
testing methods. The results showed that the EC,, of Cd’* and S-metolachlor decreased with time, and the acute toxicity of S-
metolachlor was higher than that of Cd**, EC,,,,, of Cd**and S-metolachlor was 0.27 mg-L"~" and 0.24 mg-L~", respectively, and
ECygy05,was 0. 16 mg-L ™" and 0.13 mg-L™", respectively. The combined toxicity of Cd** and S-metolachlor showed a synergistic
effects at low concentration, and antagonism effects at high concentration. After 96h-exposure, the total soluble protein content of S.
obliquus decreased, the SOD activity first increased and then decreased, and the cell membrane permeability increased with the
increasing concentration of both single and combined treatment.

Key words : S-metolachlor; Cd** ; S. obliquus; the combined toxicity; SOD activity; cell membrane permeability
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Table 1 ECs, values of Cd®>* and S-metolachlor combined pollution

- FE T ]/h W /mg- 1! A A, ECso R? P
Cd -1.80 98. 4 0.27 0.998 1 3.89
o4 s -4.05 75.6 0.24 0.999 7 4. 81
0.02S + Cd 8.83 81.8 0.27 0.9795 1.42
0.1S +Cd 10. 4 64.0 0.16 0.989 6 3.00
Cd 9.99 85.0 0.17 0.9953 2.25
48 S -10.1 92.6 0.16 0.987 6 6. 04
0.02S + Cd 38.5 84.2 0.17 0.9817 2.90
0.1S+Cd 20.2 80.9 0.15 0.999 2 4.01
Cd 9.32 95.2 0.16 0.980 6 2.01
7 S -2.32 97.9 0. 14 0.9859 3.42
0.02S + Cd 30.7 93.3 0.14 0.9814 1. 66
0.1S +Cd 22.1 87.0 0.16 0.999 8 3.62
Cd 8. 46 97.2 0.16 0.976 4 2.02
96 S -2.68 97.5 0.13 0.960 8 3.94
0.02S +Cd -4.40 108. 5 0.12 0.998 6 1. 40
0.1S+Cd 22.0 94.2 0.20 0.998 6 2.65

1) Logistic B8 .y =A, + (A, —A,) /[ 1+ («/ECsq) "] 5 20,y FORAG BEY) TN R MRS AH M A 2B KA I3 (9% ) o Ron A BED) TR v B2, 25080
i1 Origin 8. 0 BRI 2)S S S-S 74 H i, T[]
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Table 2 Combined toxicity of Cd?* and S-metolachlor

RE M M, Al GiES
0.02Cd +0. 025 0.279 1.813 2.587 U]
0.10Cd +0. 025 0.779 1.246 0.284 B3IF]
0.20Cd +0. 028 1. 404 1.123 -0.404 EREN
0.02Cd +0. 1S 0. 894 1.163 0.118 3]
0.10Cd +0. 18 1.394 1.813 -0.394 A AN (F5BT)
0.20Cd +0. 1S 2.019 1.615 -1.019 EREN
0.02Cd +0.2S 1. 664 1.081 -0. 664 EEN
0.10Cd +0. 25 2.164 1. 406 —1. 164 g
0.20Cd +0. 28 2.789 1.812 -1.789 Tt
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Fig. 1 Combined effects of Cd** and S-metolachlor on the total protein content of S. obliquus
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Fig. 2 Combined effects of Cd*>* and S-metolachlor on the SOD activity of S. obliquus
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