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Ecotoxicological Effects of Monensin Pollution on Earthworm( Eisenia fetida.)

WANG Yi', DIAO Xiao—ping"? 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 1.Cs, 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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LB T 2 (monensin) [F Ky (#t45- 050505), 4fi
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I F M85l (Eisenia fetida) , K H R R 2ERF
Beshirhl s 2 M 51 SEFE S . 2 AT 300~400 mg .,
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P R AR KR 5 R B S
EH M 1, b 20 em AT HEME R H3E, H pH
{55 5.6 BHLE S EN 29.93 mg-kg !, S BN
1.76 mg-kg™ , BAPP & &N 7.5 mg-kg™s SLHAEPK 1
HERAE TR T, DL 80 CHLTF 24 h, LUK HHET A
THAEYD, SRS , 3 2 mm B, fRAES o
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12.1 2HHBHEIIYTE
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7 AL B EE .40 ,80,100,120,140,160,180 mg kg™
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E 3, Table 2 Change of number of Eisenia fetida after
2.4 KRk E exposure of monensin
R T SAS8.1 45 b 1 HE AT 0 PR 3K O 2 41 # Whingke' |~ REHOR) - REROE) R
) . . Concentration/mg-kg™ Before exposure After exposure Survival rate/%
(One_way ANOVA ) %ﬂgi Hﬁﬁ_i s Xd‘ZH.IETJﬁ*Eﬁ’sz%% SR (0) 10 933 93.33+5.77a
R ZE T 2 10 970 96.67+5.77a
4 10 9.70 96.67+5.77a
2 zjﬂ:% Eﬁ*ﬁ 10 10 10.00 100.00+0.00a
21 ﬁﬁ‘é'&[’%iﬂﬂ?lﬂ‘]%ﬁﬁﬁ?&ﬁi 15 10 10.00 100.00+0.00a
SRR MR A 2 AR MO 3R 1, e > N Lo
BT SLIBRFME] 14 d 1) LCo J 75.88 me- S —— P
N N N *: N, N X Ra g 3 <0, °
kg '(AT{EHR 65.58-87.81 mg-kg ') BOAFYARIN " "

PIER LRI R AIE R, Mis| At T 38 ks
MZHYITR EIR D] 160 mg-kg ! B}, e 14 d J5HTSIFE
T3H 96.67% ., S KM 5] H BRI oK L Bk
FUE RE T, MATES T RESFIA R AL
2H s B T LR, sr D B E AR . Ik
BIFET G R, R, A B AR LA,
2.2 EREREEITREIBMHFEXNER
2.2.1 BERETH RIS A= A7 FAE K AR

ML LIEE R TT LA Y, 5 Wk B 24 4 0 ke 151 71
TP —ERIRE . BEE 25 e 3G N , ke 4517775
HAHNEMR (R 2). ML AUEEF] 50 mg-kg™ B,
M B BFF TR ER R 80%, B E TN IR(P<0.05),

BER R EE T 25 mg kg™ A X M I AR B 152
WA, M 2GR A B 25 mg kg B, diE 03] (R
M T, 2 vk T Ml AR ) R E YL TR S R
H BA B 2257 (P<0.05)
2.2.2 BERETH N ] BEAE Y 5

TERETE FO B A AR R 4. LRI R
HH (MR BE (S RE TR 2 X M G P B  SE . FEE
2k FE RN , W8 EECR W) s M B RR R R K

3 AEREBEMENTL
Table 3 Change of biomass of Eisenia fetida after

exposure of monensin

¥ -, W ~ -, b i3 ko ! ¥ BT ¥ Gy i =N
VARG A BRI Bk Wmeke | R e I
E/Jiﬁﬁj]u *ﬁﬁ%{@%@ Eyqi ig%mﬁmﬁ%l/l\% oncentration/mg-kg efore exposure/g ter exposure/g ange/g
pR:LYIIT T3 %I 3.10 2.54 ~0.56a
TESME T W, ANEE L, A el 15] SR MR Y, 3R AL, 2 3.00 280 ~0.29
B AAR I, 43 B B AT R, B8 T B i 461 SR R B 4 3.10 264 ~0.46a
Hj %nﬁgﬂ/g ﬁ jﬁ}%%o 10 3.21 2.59 -0.66a
SR A T — o S ' 836 w0 o
3 25 3.33 227 -1.04b
RS R 3, TR R > > o e
PR3 RPN T A (R B Y 2 B L 22
R | BEEHEESHSESERRER(AT LSRR
Table 1 Results of acute toxicity of monensin on earthworm by artificial soil test
N ool 7 d PR e 14 d PHFETHL 14 d YHFET-5R/%
%%ﬁkg/mg ke . Number of death after 7 d 7 d.S'ZigyEt}:/% 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

e /mg kg FEEBUA LR 1%
Concentration/mg - kg™ cocoon Rate of hatchability/%
0 25.65+1.49a 93.46+1.22a
2 24.07+1.11a 75.74+9.78b
4 26.56 +0.19a 68.06+7.04b
10 25.56 +4.52a 66.82+8.16b
15 17.55+3.65b 66.18+11.61b
25 14.72 +4.91b 68.61+5.97b
50 16.39 +3.55b 73.01+0.89b

2.3 HREEFR XS EE A M H R

BLRER R XML IE] SOD BaE MR WL 1, 3
) 21 d, XA, KW E (2 mg kg )25 Y)4H
(¥ e 851 SOD 75 1 ' 3 I (P<0.05 ) ; BER 25 Wy ok JiE
4R , Mi5l SOD BTE MRS RAR, 5T AL,
Z SRR (AR R R B 2= 5
140.000 1
120.000 -

e 100.000 -

&
7, 80.000
g

5 60.000 -
40.000 -

SOD 7% 1 SOD activity/

20.000
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0 1 1 1

e Concentration/mg kg™
AN TR ER B F(P<0.05), T,
Different Small letters indicated significant difference at 0.05 level.

The same below.
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Figure 1 Effect of monensin on SOD activity of earthworm
(Eisenia fetida)
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Figure 2 Effect of monensin on GSH-S activity of earthworm
(Eiseniafetida)

W R, GSH-S BRE R L —E ksl 5
XFRAM L, BB 2R (P<0.05), LYK ER
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TEPEIH R, S X R e 22 5 B3 (P<0.05), 24
Yk E 5 T-CHE BTG 12 MR —E FIEEE R .

FERETH R0 e M5l ATP BETE A BH S8 14 3 ) (D0,
K 4), WEBARZEYIkEA (2 mg-kg?)FFUR, iy ATP
B TE R R 32 2 HH R (P<0.05) o 425k B ik ]
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Figure 3 Effect of monensin on T-CHE activity of earthworm
(Eiseniafetida)
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Figure 4 Effect of monensin on ATP activity of earthworm
(Eiseniafetida)
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il 7, BARHEAE R B BB R R sy 24 (HR2
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B BRI & 20%~50% 1] it sl ) (4 40 i A =R A
A, BB RRIE, X HA P ERER R AR E
Hett i A XA E #4777 2P 5E il “C 4w
ICAYBERETE R AU ST 45 SRR T, (Rl MR 57
EMBERETH R , 74 A AT S e B A R S 5
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HME 2 1398 H ) S RE T R AR PR T A= W R
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PERRE , XA R T AR T 254 55 il iy 4
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mg - kg™ BRI 35 S0 M B S| B BERE, ke M| Y PR RO
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Bl BRI AL . 228 (L= Y i (R 249 ) Y& 2 EPENT A5
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