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Joint Toxic Effects of Copper and Acetochlor on Lemna minor L.

DAI Ling—peng, ZHANG Lei, CHEN Lu—lu, WU Min-lei, CHEN Ke-li

(School of Life and Environmental Science, Wenzhou University, Wenzhou 325027, China )

Abstract ; The single and joint toxic effects of copper and acetochlor were tested with L. minor by measuring frond number, fresh weight and
chlorophyll content, according to the IS020079 test protocol. The results showed that copper and acetochlor single pollution significantly in—
hibited the above mentioned parameters of L. minor. Chlorophyll was the most sensitive to the toxicity of copper followed by fresh weight frond
number, while fresh weight was the most sensitive to the toxicity of acetochlor followed by frond number and chlorophyll. On the basis of the
1Cs, values, the toxicity of copper was much higher than that of acetochlor. The joint toxic effects of copper and acetochlor were in relation to
their different concentration combinations and expose time. While the concentration was 1:1, the addition index( Al )of expose time 24 h was
0.057, the joint toxicity was additivity. Al of expose time of 48, 96 and 168 h were 0.193, 0.509 and 0.783, respectively, indicating a syner—
gism between copper and acetochlor. While the toxicity was 1:1, Al of expose time 24 h was —0.163 and an antagonism was shown between
the combinations. Al of expose time of 48 h was 0.029, the joint toxicity was additivity. Al of expose time of 96 and 168 h were 0.471 and
0.585, respectively, the joint toxicity were synergism. In conclusion, the results suggest that the joint toxicity tended to be synergism with ex—
pose time prolonging.
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Table 1 Single toxicity of Cu on different testing

parameters of L. minor

WiH B RN ()RIE (v) MG 1C/ 165095%31%
i i)/ XA ) 7 FH mg L fR/mg-L
Wity 24 y=1.015x-1372  0.928% 69.851 57.536~98.374
REC 48 y=1409x-1379  0.971% 21.576 13.801~43.712
96 y=2.1500-0.673  0.936* 3.512  2.415~6.108
168 y=20.493x+0.168  0.986* 1.038  0.751~1.919
W 24 y=1.139x-0.832 0.957* 14.782 8.353~39.293
48 y=1.190x-0.695  0.988% 10.093 7.178~26.671
9% y=2276x-0280  0.974% 2201 1.751~3.869
168 y=-23192-0.126  0.943* 0537  0.391~0.981
e 24 y=1.945x-1572  0.946% 11.620 8.503~35.879
E ST y=2239x-1.411  0.984* 7.135 5.395~19.436

96 y=5.250x-0.241 0.927* 1.384 1.085 ~3.391
168 y=-1.069x+0.092  0.980* 0.381 0.241~0.743

. * P<0.05, F A,
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Table 2 Single toxicity of acetochlor on different testing

parameters of L. minor

gip CRBE BURILO)-WEG) M 1C  ICO5S% A
BRI XA AR R mgeL! PR/mg- L
iy 24 y=1.333x-2.191  0.925* 104.324 88.157~239.685
RE 48 y=1.517x-2.039  0.913* 47.228 39.318~84.016

96 y=1.8660-1.306  0.983* 9.284  7.592~23.275
168 y=1.726x-0.219  0.956* 2.609  1.653~5.051
Wi 24 y=1.373x-1.334  0.968* 21.673 18.271~47.609
48 y=1.368x-1.165  0.950* 16472 14.197~29.015.
96 y=1.064x-0.351  0.958* 6.307  4.961~18.746
168 y=2342x-0.148  0.964* 1.891  1.314~3.002
g 24 y=1.205x—-1.489  0.902* 44796 32.758~85.458
ESNPT y=1.249x-1.376  0.916* 31.805 24.318~53.825
96 y=13112-0.985  0.931* 13.629 9.375~24.812
168 y=1.2512-0273  0.941* 4153  2.159~7.275
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Table 3 Joint toxicity of Cu and acetochlor on L. minor

g ot TG e
[]/h Cu LHE

WeEE 11 24 8291 8291 0943  0.057 AHIMEH
48 5248 5248 0839  0.193 HHEIMEH
96 1.081 1.081 0663  0.509 BhaEIVEM
168 0235 0235 0561 0783  HhEIE]

T 11 24 5193 18286  1.195  -0.163 FEHifEH
48 3106 10938 0972 0.029 AHAIEH
96 0.672 2364 0680 0471 HHEIMEH

168 0.169 0.596 0.631 0.585  PhlfEH
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