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Abstract; The redevelopment of contaminated land is the key factor on sustainable utilization of urban land. For
the ecological risk assessment of abandoned pesticide plant, six soil samples (S1, S2, S3, S4, S5, S6) were collected

from different regions of contaminated soil in an abandoned pesticide factory in Changzhou. Luminescent bacteria,
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Daphnia magna, Vicia faba were chosen as experiment materials using a battery of bioassays to detect biological
toxicity of leachates of six soil samples. Results indicated that the six leachates had acute toxicity and genetic toxic-
ity. Acute toxicity of luminescent bacteria and Daphnia magna test showed that the toxicity of leachates of S3 and
S5 soil samples was the highest, and the toxicity of leachate of S6 soil sample was the lowest. Micronucleus genetic
toxicity test on Vicia faba root tip indicated that the toxicity of leachates of S3 and S5 soil samples was the highest,
and the toxicity of leachate of S4 and S6 soil samples was the lowest. The effect of micronucleus genetic toxicity
and the luminescent bacteria, Daphnia magna acute toxicity showed the same trend basically, indicating that a bat-
tery of bioassays can be used to evaluate the toxicity of contaminated soil leachates. Correlation analysis between
pollutant and toxicity test results showed that the types and concentrations of pollutants in the soil had an impact on

soil toxicity. The combination of chemical analysis and toxicity test can provide a basis for comprehensive evalua-

tion and risk assessment of contaminated sites.
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()55 )5 A

VPN TS B G H R KB, T 25
C HITEIRAR TRIZ i 26~30 h, FERPF I AK IS |, BUH Rl
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Table 1 Distribution of soil samples in the waste pesticide factory
PR iz G s
Samples Location Longitude (E) Latitude (N)
S1 I X Office 119°58'34.4” 31°51'14.4"
S2 75K AL FEIX. Sewage treatment 119°58'41.1" 31°51'19.6"
S3 SHBNEIE X Auxiliary facility 119°58'39.9” 31°51'26.1"
S4 f& % i £ X Dangerous goods warehouse 119°58'41.3" 31°51'20.3"
S5 ZE[E] Y Inside the workshop 119°58'39.4" 31°51'23.4"
S6 J7IX4b Outside the factory 119°59'14.7” 31°50"56.1"
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1.4 BoEhby toxicity of soil leachates
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Table 2 Acute toxicity level of luminescent bacteria %;E 401
AT &R (L)% PG 2 20
Relative luminous intensity (L)/% Toxicity level =
70<L<90 168 Low toxic O 3125 625 125 25 50 100
S0<L=70 "% Moderate toxic Dilutﬁrﬁﬁ?ﬂ?fgéﬁon/%
30<L<50 HH A Severe toxic
0<L<30 5% Highly toxic 2 TERHBRAERIZHMEFE- LN LR
L=0 8175 Toxic Fig. 2 Dosage-response relationship of soil leachates on

Daphnia magna immobilization



%6 1]

VPR AR R SRS Y gt 3R W 1) S MR M 8 A R R 7 A 227

2.2 RAEGELETENESS

R R TR S B A )R] A O R (A
2)F W], 73 R R 2 KA 34 Rt BB T Fis B 32
PRI SRR . ST A S3 Y+ 3EVR H W R TR
RIS AR = S RN , 48 h J5 X KB &2 5y
IR A 100% . S1 Fl S4 7 449632 A BeiA R
BN 12.5% B T A 525 4 KR 2 A T Bk
BB ZAMEFL G 10 S3 A1 S5 7E + eV H B A
T 1.6% B, KAz sl i 5 518 90%
H196.67%

A2y LR R R AR RS Ak 3
e, R PR DE AN Bn 1 S B OK R K 0 43
T3 1) G55 DU R -6 28 2 3 2l 4 i s M 23 b ME (48
h-EC,, <1:#58F,1<48 h-EC,, <10: &%, 10<48
h-EC,,<100: 17,48 h-EC,,>100 . fK#)", 6 4~/
A7 %) 3R VRRE T R TR R S T R R I 2 AR
B} . S3 1 S5 A - HEIR H RO A TR 38 1) 91+ e
Sk, IR R D 45 SR A #E, ST, S2 1 S4
JiEEE,S6 AR, K45 R 5 R G S
SERILAAAN]

2.3 AURRMAZ LR
2] - IR W A AR AR SR 4 AR LR

4 HRAE KA K WM 53 B 75725 ) G WU i) T Y4
BPDH B E (5 Y F8 80 AE 0~ 1.5 X [A] A AR T i5
Yeo15~2 XA R iys Y, 2~3.5 XA A Hi5Ye;3.5
DL A s o) A7 15 Je 1 0 i 4 e, S3 i S5
(AL BEE RGN 25 S B V5 Y, S1.S4 il S6 N5
e 82 NEETG Y 5 ARG I 2 SR A T X e
L, bR S2 F S6 sS4 ) 4R R L dE e S Ak
BEPE AU 45 S AT AN ], LA f A T 1 2k o
PERNB AL BEPE RN FeAR—3

3 172 (Discussion)
3.1 sy 5 e i R O 0 2k R
FIB A B 1 i A 45

A= R PR R 2 R T A AR A A JR R
Ik, FEMN TR A SR FEY RN ARG 1
AT L VM R E AR T SR TR
A A Z A5, 2 e B B BB A o b r A A
FEVT G AR (R 2 iR R AR
AU BT E BR)Z AT B AE Y, i T
A RO 2 AR AR a5 8 2 A2z il A2 DA K
Tl R KB4 JRURSE TF-Ak A A o7 e R AR A A
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Table 3 Results of Daphnia magna acute toxicity of soil leachates

95% EA5 X [8]/% ik

B KB3E 48 h-EC5)/%
Samples Daphnia magna 48 h-EC;,/%
S1 6.15
S2 8.65
S3 0.57
S4 2.52
S5 0.33
S6 14.94

95% Confidence interval/% Toxicity
0.32~9.50 =7 Highly toxic
5.79~11.89 =7 Highly toxic
0.33~0.83 =7 Extremely toxic
3.99~8.42 =7 Highly toxic
0.24~043 HeF# Extremely toxic
10.38~21.16 18 Moderate toxic

F4 TESHBRSREMZER
Table 4 Results of micronucleus genetic toxicity test on Vicia faba root tips of soil leachates

R T T4 %1% YR R(PY) Y B
Samples Micronucleus (MCN)%o Pollution index (PI) Pollution situation
S1 12.1£12 34 {54 Moderately polluted
S2 645+13 1.8 %359 Lightly polluted
S3 17.6+1.1 49 F 5% Heavily polluted
S4 11.7£1.1 32 fFi5 Yt Moderately polluted
S5 145+14 40 # Y57 Heavily polluted
S6 797+1.1 22 1¥5 4% Moderately polluted
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Table 5 Ecotoxicity diagnosis of contaminated site in the waste pesticide factory

SPEREECORL )

Acute toxicity (Daphnia magna)

BT (ERZRAR)
Genetic toxicity (Vicia faba root tip)

FE SPEREVECROCANT)
Samples Acute toxicity (Luminescent bacteria)
S1 13 Moderate toxic
S2 13 Moderate toxic
S3 H# Severe toxic
S4 13 Moderate toxic
S5 T # Severe toxic
S6 {3 Low toxic

3 Highly toxic
7 Highly toxic
M =5 Extremely toxic
3 Highly toxic
=5 Extremely toxic

H1 3 Moderate toxic

754 Moderately polluted
%594 Lightly polluted
{5 4% Heavily polluted

*h¥54% Moderately polluted
5% Heavily polluted

*h¥54% Moderately polluted
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KT RABRLIFERRGUERE
Table 7 Detection concentration of pesticides in pesticide contaminated soil
2 LRk TR FhEUR
a-Naphthol Acetochlor Butachlor Buprofezin
IMAIX Office / / / /
& i i Dangerous goods warehouse / / / /
] Inside the workshop 0.100~15.200 0.090~2.250 0.020~2.200 0.170~4.100
Z=[a] 4 Outside the workshop ND ND ND 0~0.566
Wi BhBEME X Auxiliary facility 0.350~15.200 1.770~2.250 0.020~2.200 0.300~0.340
J7IX4h Outside the factory ND ND ND ND
J5KALBEX. Sewage treatment ND ND ND 2.680~13.400

T ND FRT5 WA Y, 2R RBTTE% DI i

Note: ND indicates the contaminant was not detected, / indicates the sample was not studied.
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