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Study on the acute and reproductive toxicity effects of polyoxyethylene tallow amine to

earthworms and soil microorganism
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Abstract: Under laboratory conditions, the acute and reproductive toxicities of polyoxyethylene tallow amine to Eisenia
fetida were determined using artificial soil method and carbon dioxide absorption method, as well as its toxicity to soil
microorganisms. The results showed that the acute toxicity LCs, (14 d) of polyoxyethylene tallow amine on earthworms was
more than 1 600 mg/kg, and the toxicity level was low. The reproductive toxicity LCs, (28 d) on earthworm was more than
1 000 mg/kg, the NOEC were 1 000 mg/kg. The toxicities of polyoxyethylene tallow amine to soil microorganism in three
types of soil (black soil, brown soil, and fluvo-aquic soil) were all low. Polyoxyethylene tallow amine had low toxicity level
to soil organisms.
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7d | B 31270.16—2014 o
1.2.3 )
(
16 ) 2.1
GB/T31270.16—2014 [ o CO, 98%
1 LCy 14d 1.60 x 10° mg/kg
.10 100 . ( 15
15.150.1 500 b
mg/kg 3 o 98% 14 d
40 mL 0.100 mol/L NaOH o
CO, 2.2
2L 25+1 C 98%
15d o LCy 28d 1.00 x 10° mg/kg
3 o
o 1.2.4.7.11.15 28d 1.
CO, -2.38% -1.89%
NaOH o P 0.05
1.3 o
SPSS 22.0 o 1 000 mg/kg
Probit 98% o 98%
7d 14d LCy NOEC 1000 mg/kg o
95% GB/T 31270.15—2014 98%
° I P
LCs 28d  95% o 0.05
LSD Dunnett o
1 000 mg/kg
- P>0.05 0.01<P<<0.05 o 98%
P<<0.01 o NOEC 1 000 mg/kg
CO,
CO, GB/T o
1 98%
/g / + / + / +
0d  28d % w w w7
1 04320 04761 -278 65 168
CK 2 04363 04645 -180 -2.38+0.28 06 67.25+1.11 17 172.50+2.10
304626 04761 -2.92 70 177
4 04386 04474 -201 68 170
1 04575 04701 -2.75 68 180
2 04537 04649 -247 66 177
304309 04457 -3.43 0464 65 0312 175 0323
1 000 mg/kg 4 0ATT 04805 -1 -1.89+0.42 0 65.25+1.19 b 174.25+1.56
5 04713 04805 -1.95 65 166
6 04681 04757 -1.62 60 175
7 04404 04378 059 67 177
8 04685 04782 -2.07 61 170
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23 0.49%.10.67% 88.36%,
98% P<<0.05 1500 mg/kg
2. 1. A CO, 15.
15.150.1 500 mg/kg 150 mg/kg CO,
CO, 22.56%.32.34% 15.150 mg/kg 1 500 mg/kg
89.10% . P<<0.05 15.150, CO, o
1 500 mg/kg CO,
15.150 mg/kg 15.150.1500 mg/kg CO,
1 500 mg/kg CO, 5.87%.16.13% 8.51%.
15 mg/kg 150 mg/kg CO, P<<0.05 150 mg/kg
o CO, 15.0.1 500 mg/kg
B CO, 3
15.150.1 500 mg/kg CO, CO, o
2 CO,
/ A B C
a (mg/kg) CO, /(mg/g) /%  CO, /(mg/g) /% CO, /(mg/g) 1%
CK 0.3051+0.0155 0.082 140.005 9 0.187740.031 0
15.0 0.258 1+0.041 1 -15.40 0.2053 £0.005 9 150.06 0.299 2+0.020 3 59.40
ol 150 0.3109+0.0155 1.90 0.070 4 £0.010 2 -14.25 0.258 1£0.015 5 37.51
1500 0.3344+0.026 9 9.60 0.2229+0.0310 171.50 0.3227+0.005 9 71.92
CK 0.217 1+0.005 9 0.305 1+0.021 6 0.3872+0.010 2
15.0 0.346 1+£0.015 5 59.42 0.228 8 £0.026 9 -25.01 0.340 3+0.021 2 -12.11
2 150 0.3109+0.0117 4321 0.2053+0.0155 -32.71 0.440 0 £0.040 7 13.64
1500 0.4341+0.0059 99.95 0.340 3+£0.051 1 11.54 0.3755+0.021 2 -3.02
CK 0.217 1+0.01552 0.2405+0.0155 0.3579+0.021 2
15.0 0.328 5+0.01552 51.31 0.187 7£0.005 9 -21.95 0.3168+0.0102 -11.48
2 150 0.3109+0.01552 4321 0.205 3 £0.067 7 -14.64 0.440 0£0.040 6 22.94
1500 0.5339+0.005 9 145.92 0.398 9+£0.029 3 65.86 0.3813+0.0357 6.54
CK 0.264 0+0.010 2 0.187 7+0.005 9 0.369 6+0.010 2
15.0 0.346 1£0.025 6 31.10 0.1877+0.0155 0.00 0.363 7+0.005 9 -1.60
7 150 0.3579£0.005 9 35.57 0.1643%0.0117 -12.47 0.3989+0.015 5 7.93
1500 0.633 6+0.030 5 140.00 0.498 7£0.048 0 165.69 0.3931+0.0155 6.36
CK 0.287 5+0.005 9 0.2053+0.0117 0.393 1+0.005 9
15.0 0.352 0£0.040 7 2243 0.2053 £0.005 9 0.00 0.4107+0.0155 4.48
7 150 0.4165+0.0155 44.87 0.2229%0.005 9 8.57 0.4341+0.005 9 10.43
1500 0.528 0+£0.050 8 83.65 0.416 5+0.005 9 102.87 0.398 9+£0.005 9 1.48
CK 0.269 9 +0.005 9 0.187 7+0.005 9 0.305 1+0.005 9
15.0 0.281 6+0.0102 433 0.199 5£0.005 9 6.29 0.3872+0.040 6 26.91
= 150 0.3579+0.025 6 32.60 0.2112+0.017 6 12.52 0.3520+0.030 5 15.37
1500 0.486 9 £0.056 0 80.40 0.3989+0.0155 112.52 0.2992+0.0102 -1.93
CK 1.560 5+0.015 5a 1.208 5+0.041 la 2.000 5 +0.065 3a
15.0 1.912 5+0.066 1b 22.56 12144+ 0a 0.49 2.1179+0.041 1ab 5.87
150 2.065 1£0.021 2b 32.34 1.079 5 +0.087 6a 10.67 2.3232+0.134 4b 16.13
1500 2.9509+0.112 4¢ 89.10 2276 3£0.136 5b 88.36 2.170 7 £0.048 0ab 8.51
Co, P<0.05 .
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