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Ecotoxicological Effects of Monensin Pollution on Earthworm FEisenia fetida.
WANG Yi', DIAO Xiao—ping' 2, ZHANG Xian-yong'

1.Agricultural College, Hainan University, Haikou 570228, China; 2.Key Labortary of Tropic Biological Resources, Minister of Education,
Haikou 570228, China
Abstract Effect of different concentration levels of monensin on earthworm were studied with an artificial soil test, including earthworm’s
growth, survival, production, and four kinds of enzyme activity of superoxide dismutase SOD , glutathione—sulfurtransferase GSH-S
acetylcholine esterase T-CHE and adenosine—triphosphatase ATPase .The results showed that LCs, of monensin was 75.883 mg-kg™ after
14 days exposure. The reproduction of earthworms was significantly inhibited in lower monensin concentration 50 mg-kg™ P<0.05 . The
survival of earthworm was significantly affected at the monensin concentrations of 50 mg-kg™ P<0.05 with mortality of 20% .The growth of
earthworms was inhibited at the monensin concentration of 25 mg-kg™. There was a significant dose—response relation between the exposure
concentration of monensin and earthworm growth and reproduction. In 21days’ exposure, monensin affected significantly the enzymatic activ—
ities of SOD ,GSH-S T-CHE and ATPase, showing a significant dose—response relation between exposure concentration and enzyme activity.
Monensin had direct toxic effects on soil animals and also existed with a potential ecological risk.
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Table 2 Change of number of Eisenia fetida after

24 exposure of monensin
kot
SAS8.1 fmg kg , , e
Concentration/mg-kg™ Before exposure  After exposure Survival rate/%
one-way ANOVA 0 10 9.33 93.33%5.77a
o 2 10 9.70 96.67+5.77a
) 4 10 9.70 96.67+5.77a
10 10 10.00 100.00+0.00a
21 15 10 10.00 100.00+0.00a
1 25 10 86.67 86.67+15.28a
14d LC 705 38 50 10 80.00 80.00+10.00b
50 . mg °
P<0.05 .
ke 65.58~87.81 mg-ke™'
’ 25 mg-kg!
me *
160 mg-kg” 14 d g N
mg-kg"
96.67%. X g kg
Y o
P<0.05 .
o
2.2.2
o
2.2 4.
2.2.1 :
3
o
2 50 mg- kg—l Table 3 Change of biomass of Eisenia fetida after
o
80% P<0.05 exposure of monensin
(¢ . o
/mg-ke™! Ig /g /g
Concentration/mg-kg™ Before exposure/g  After exposure/g Change/g
3.10 2.54 —-0.56a
3.09 2.80 —-0.29a
3.10 2.64 —0.46a
o 10 3.21 2.59 -0.66a
15 3.36 2.30 —0.76a
o
3 25 333 2.27 -1.04b
: 50 3.46 2.54 ~1.19b
1

Table 1 Results of acute toxicity of monensin on earthworm by artificial soil test

P 7d 74 1% 14 d 14 d 1%
merke . Number of death after 7 d . ’ Number of death after 14 d Ave.Mortality after 14 d
Concentration/mg-kg Ave.Mortality after 7 d exposure/%
exposure n=10 exposure n=10 exposure/%

0 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00

40 0.67 6.67 2.00 20.00

80 2.00 20.00 5.67 56.67
120 2.67 26.67 6.00 60.00
140 3.67 36.67 8.00 80.00

160 4.67 46.67 9.67 96.67
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Table 4 Effect of monensin on number of cocoons and

hatchability of Eisenia fetida

0 2 4 10 15 25 50

Concentration/mg - kg™

2 GSH-S

/mg kg™ / 1% Figure 2 Effect of monensin on GSH-S activity of earthworm
Concentration/mg kg™ cocoon Rate of hatchability/% Eisenia fetida
0 25.65+1.49a 93.46+1.22a
2 24.07=1.11a 75.74+9.78b GSH-S
4 26.56 +0.19a 68.06+7.04b P<0.05 .
10 25.56 +4.52a 66.82+8.16h 50 mg* kg—l GSH-S
15 17.55+3.65b 66.18+£11.61b
P<0.01 .
25 14.72 +491b 68.61+5.97h T—CHE 3
50 16.39 +3.55h 73.01+0.89h B °
21d T-CHE
23 P>0.05 . 15 mg-kg™ T-CHE
' P<0.05
SOD 1, °
T-CHE
21d 2 mg-kg™ °
ATP
SOD P<0.05 1
4 2 mg-kg ATP
SOD ° ee
P<0.05 ,
o
10 mg-kg™ Ca* Mg™ATP
140.000
P>0.05 . ATP
. 120000f
= ©
g - 100.000
o & 3
% wéﬂ 80.000 [
= 60.000
2 40.000f
8.000
20.000 F 2 7000}
0 I I I I I I ) E R
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Concentration/mg kg™ E g 5.000
P<0.05 . = % 4000
Different Small letters indicated significant difference at 0.05 level. = 3.000
The same below. E 2.000 |
O
1 SOD £ 1.000F
Figure 1 Effect of monensin on SOD activity of earthworm 0o— ! ; . . ! !
0 2 4 10 15 25 50
FEisenia fetida ) )
Concentration/mg - kg™
GSH-S 2, 3 T-CHE
21d 2 mg - ng Figure 3 Effect of monensin on T-CHE activity of earthworm
GSH-S P<0.05 FEisenia fetida
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