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Combined acute toxicity of chloride Cd, malathion and acetochlor
on Eisenia fetida earthworm

QIAO Wen-Peng, QIAO Yu-Hui, ZHAO Jing, SUN Zhen-Jun
(College of Resources and Environment, China Agricultural University, Beijing 100193, China)

Abstract Based on the Artificial Soil Test, acute toxicities of combined two pollutants among chloride cadmium, malathion and
acetochlor with 5 different ratios are tested on Eisenia fetida earthworm. The results show that interactions between two pollutants in
each group are almost antagonistic. The interaction between 19.46 mg - kg™ of cadmium and 175.15 mg - kg™ of acetochlor in the
ratio of 1 © 9 is, however, an additive effect. This indicates that the eco-toxic effect of combined pollutants is related with the chemi-
cal characteristic and concentration of the pollutants. In the combined contamination test, the effect of each pollutant on the growth of
earthworm is similar to its independent effects. The toxicities of the 3 pollutants respectively rank from serious to light for malathion,
acetochlo and cadmium.
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Tab.1 Concentrations of different pollutants in combined pollution in acute toxicity test mg - kg™
Cd and malathion combinaton Cd and acetochlor combination Malathion and acetochlor combination
Weight proportion
Cd . Cd .
Malathion Acetochlor Malathion Acetochlor
1:9 10.74 96.70 19.46 175.15 16.51 148.61
1:3 31.52 94.56 56.09 168.27 37.03 111.10
1:1 88.69 88.69 150.53 150.53 63.22 63.22
3:1 224.28 74.76 343.10 114.37 82.72 27.57
9:1 457.37 50.82 598.18 66.46 92.20 10.24
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Tab. 2 Death rate of earthworm E. fetida under combined pollution of Cd and malathion

Concentration of Cd

Weight proportion

Concentration of malathion

7d

Death rate in 7 d

14d

Death rate in 14 d

Interaction type

(mg - kg™) (mg - kg™") (%) (%)
1:9 10.74 96.70 12.50 20.83 Antagonism
1:3 31.52 94.60 8.33 16.67 Antagonism
1:1 88.69 88.69 16.67 16.67 Antagonism
311 224.30 74.76 8.33 29.17 Antagonism
9:1 457.40 50.82 4.17 16.67 Antagonism
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Tab. 3 Death rate of earthworm E. fetida under combined pollution of Cd and acetochlor

Concentration of Cd

Weight proportion

Concentration of acetochlor

7d

Death rate in 7 d

14d

Death rate in 14 d

(mg - kg (mg - kgY) %) %) Interaction type
1:9 19.46 175.15 4.17 33.33 Addition
1:3 56.09 168.27 0.00 8.33 Antagonism
1:1 150.53 150.53 0.00 4.17 Antagonism
3:1 343.10 114.37 0.00 8.33 Antagonism
9:1 598.20 66.46 0.00 0.00 Antagonism
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Tab. 4 Death rate of earthworm E. fetida under combined pollution of acetochlor and malathion

Concentration of malathion Concentration of acetochlor

Weight proportion

7d

Death rate in 7 d

14d

Death rate in 14 d

(mg - kg (mg - kg %) %) Interaction type
1:9 16.51 148.60 0.00 0.00 Antagonism
1:3 37.00 111.10 0.00 0.00 Antagonism
1:1 63.20 63.20 4.17 8.33 Antagonism
301 82.70 27.60 4.17 8.33 Antagonism
9:1 92.20 10.20 8.33 12.50 Antagonism
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Tab.5 Weight loss of earthworm E. fetida under different combined pollution after 14 days g
Weight proportion Cd and malathion combination Cd and acetochlor combination Malathion and acetochlor combination
1°9 0.092+0.015ab 0.145+0.031a 0.110+0.007a
1:3 0.071+0.007b 0.108+0.015ab 0.042+0.006b
1:1 0.111+0.014ab 0.147+0.043a 0.025+0.002b
3:1 0.101+0.011ab 0.101+0.015ab 0.018+0.021b
9:1 0.122+0.023a 0.062+0.012b 0.021+0.007b
Duncan 0.05 The data was analyzed with Duncan, different letters mean significant

difference at 0.05 level.
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