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Acute Toxicity of Neonicotinoids and Avermectins to Earthworm, Eisenia foetida
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Abstract: To evaluate ecological risk of pesticides to earthworm, Eisenia foetida, filter paper testing and artificial soil testing methods were

applied to determine the acute toxicity of neonicotinoids and avermectins to E. foetida. The resulis of filter paper test showed that the LCs
values(48 h contact toxicity) ranged from 0.008 9(0.007 5~0.010) pg*cm™to 0.44(0.34~0.56) pg*cm™ for imidacloprid, acetamiprid, niten—
pyram, imidaclothiz and thiacloprid to E. foetida. The 24 h and 48 h LCs, values of thiamethoxam to E. foeiida were higher than 62.91 pg-

cm™ Moreover, the LCs, values of abamectin, ivermectin and emamectin benzoate to E. foetida were between 4.52(3.71~5.50) pg:cm™ and

22.76(18.68~27.73) pg-cm™(48 h results ). The results of artificial soil test showed that the 1.Cs, values of neonicotinoids (except for thi—
amethoxam ) to E. foetida ranged from 1.54(1.43~1.71) mg-kg™ to 17.92(16.44~19.41) mg-kg'(14 d results), and the L.Cs, values of thi—
amethoxam to E. foetida were more than 1 200 mg-kg™ after 7 d and 14 d. Moreover, the LCs, values of avermectin insecticides to E. foetida
were between 27.93(26.04~29.81) mg-kg™ and 175.33(162.82~188.91) mg-kg™ after 14 d. Our results indicated that imidacloprid, acetamiprid
and nitenpyram have moderate toxicity, while other pesticides have low toxicity to E. foeiida, based on the classification standard of the Test—

ing Guidelines for Environmental Safety Evaluation of Chemical Pesticides.
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R 1 R IRLRE TITE B35 08 5 70 B 2 1 3R S 270 o R 5 ) S M B S

Table 1 Acute toxicological dosages of neonicotinoid and avermectin insecticides to earthworm by using contact filter test method

K2 Pesticide 24h Bh
[a] )95 78 LD-P line LC5(95% CL)/pg a.i.-cm™ AR % r [FG 572 LD-P line LCx(95% CL)/pg a.i.-cm™ AR % r

Al H1 Bk Imidacloprid ¥=3.060 8+3.440 1x 0.12(0.096~0.14) 09615 y=5.236 0+3.855 8 0.028(0.023~0.033) 0.936 4
BEH K Acetamiprid ¥=5.120 1+5.251 7% 0.030(0.025~0.034) 09347 y=7.360 9+4.325 4x  0.008 9(0.007 5~0.010)  0.964 1
JanE Bk Nitenpyram ¥=0.373 3+3.581 6« 0.58(0.49~0.69) 09405 y=0.021 9+5.851 8 0.22(0.19~0.25) 0.937 8
SUBEI Imidaclothiz ¥=3.861 4+3.324 2% 0.093(0.075~0.12) 09555 y=5.091 6+2.817 4x 0.030(0.025~0.037) 0.944 2
I H1 Bk Thiacloprid - >1.97 - ¥=2.914 5+1.804 9« 0.44(0.34~0.56) 0.984 6

1g& i1 % Thiamethoxam - >62.91 - - >62.91 -
P4k Abamectin - >62.91 - y==3.459 9+2.952 2x  22.76(18.68~27.73) 0.965 0
AR Ivermectin - >62.91 - y=—1.031 0+2.809 4« 4.52(3.71~5.50) 0.965 4
A #Eh Emamectin benzoate - >31.45 - y=-5.122 1+43.842 6x  13.69(11.54~16.24) 0.979 8
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Table 2 Acute toxicological dosages of neonicotinoid and avermectin insecticides to earthworm by using artificial soil test method

424 Pesticide 7d 14d
B35 LD-P line LCs(95% CL)/mg a.i.-kg? #HE A% r EJT5 7 LD-P line LCs(95% CL)/mg a.i.-kg ' HHXZRE r

Al Bk Imidacloprid y=-1.004 5+12.042 5x 3.11(2.93~3.34) 09275  y=0.493 7+9.996 1x 2.81(2.65~3.04) 0.965 1
BEH B Acetamiprid ¥=2.871 7+9.004 1x 1.81(1.63~1.94) 0.946 0  y=3.388 3+8.925 8x 1.54(1.43~1.71) 0.955 6
JnE R Nitenpyram  y=—1.274 4+9.724 6x 4.40(4.14~4.83) 09742 y=-0.406 1+9.135 9« 3.92(3.64~4.20) 0.973 9
SUBEMK Imidaclothiz ¥=-4.490 2+7.067 Tx 21.92(20.13~23.70) 0.966 3  y=-3.658 3+6.902 1x 17.92(16.44~19.41) 0.969 9
£ HiBik Thiacloprid y=—6.508 7+10.619 9x  12.11(11.34~12.92) 0.9397 y=-3.890 1+8.550 3« 11.02(10.24~11.81) 0.975 8

& it % Thiamethoxam - >1 200 - - >1 200 -
P4k Abamectin - y=—16.861 8+14.591 2x  31.64(29.80~33.53) 0.920 8 y=-10.412 5+10.666 0x  27.93(26.04~29.81) 0.969 7
HHEFEE Ivermectin ¥=-9.732 2+8.036 3x 68.20(63.12~73.68) 09727 y=-7.679 0+7.241 8x  56.30(51.81~61.17) 0.964 3
4kl Emamectin benzoate y=-17.847 1+9.965 1x 196.72(183.34~211.21)  0.960 0 y=-15.410 0+9.096 1x 175.33(162.82~188.91) 0.968 7
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