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Soil Pollution Assessment Based on Ecotoxicological Methods
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!Department of Environmental Science, Konkuk University
“School of Civil and Environmental Engineering, Kunsan National University

ABSTRACT

Chemical analyses are generally used to a3sess' contaminated soils and to monitor the efficiency of soil remediation. In this
study, the ecotoxicological methods was stiggested to evaluate soil pollution by using a battery of bioassay. Plant assay and
earthworm assay were conducted to evaluate ecotoxicity of soils contaminated by heavy metals (cadmium and copper) and
oil (BTEX compounds, toluene). Test plants were Zea may, Triticum aestivum, Cucumis sativus, and Sorghum bicolor. The
presence of heavy metals decreased the seedling growth. Cucumis sativus and Sorghum bicolor seemed to be good
indicator plants which are sensitive to heavy metal pollution as well as BTEX contamination. An earthworm bioassay was
performed to predict the ecotoxicity in toluene-contaminated soils, based on a simple contact method. Perionyx excavatus
was adopted as a test earthworm species, and the severity of response increased with increasing toluene concentrations.
The present study demonstrated that ecotoxicological methods could be a quantitative approach to evaluate contaminated
soils.
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Fig. 1. Cadmium(A) and copper(B) concentration-response curves for the root growth and shoot growth for a period of 5 days. Bars

represent one standard deviation of the mean of four replicates.

3 Z may® EC50-Shoot= 61, 88, 113, L&l 268
mg/kg soil-dw(dry weight)® AFHEISIo ™, EC50-Root
£ 39, 102, 98, 283 208 mgkg soil-dw®E AXFE]
o C. sativusZ AT VHA] 2Eol49] EC50-Root=
EC50-Shoot®th 2[A| Welt=t] o= YRH 2= Root
7} Shoot Bt FH& L Fol| T #Hesr] Wiwo g oA
o}, AFg A8 Fole= S bicolowZ} 71=Eol 7P
N7kl whSSIe™ Z mayrt 7P AEHe] e A
o2 Jehdth Fele) Fxol WE wZEE Shoott
Root 525 S bicolor>C. sativus>T. aestivum™>Z. may
£o 2 Ueldtt S bicolor, C. sativus, T aestivum,
a8]3 Z may9 EC50-Shoot= 48, 77, 94, 18|31
232 mgkg soil-dwE AFZEAC™, EC50-Root= EC50
-Shoot® T} 2 VERtET| ol 7h=F3 vRZIAIR
Root7} Shoot BT} FEjoll U RIZISHAl ¥kE3l7] WiEe
2 oAz

Fig. 2= 789 sxo) W& Z} AEA) Roote] T
o] FHAEE HojFEr) v 7iK] AE 2% $5% 5

Z71el) me} Azl Felel Zago] Falspl 271

3000
-—&— S, bicolor
2500 —— C. sativus
—&— T. agstivum
2000 YT Z may
_
o)
X
=3 4
2 1500 i J
- |
&)
S 1000 <
o
= 1
500 [
|
—
04 rcl‘ —
; —

450 I 600
Soil Cu (mglkg)

v T
0 200

Fig. 2. Copper accumulation in roots for test plant species after 5
days of incubation in soils containing different concentration of
copper. Bars represent one standard deviation of the mean of
three replicates.
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Fig. 3. Seedling growth of Sorghum bicolor(A) and Cucumis
sativus(B) as a percent control after 5 days in soils containing
different concentrations of BTEX. Bars represent one standard
deviation of the mean of four replicates. Significant differences
from controls (p <0.05) are marked with an asterisk.
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Fig. 4. Response of Perionyx excavatus exposed to toluene for
24, 48, and 72 hours by a simple contact method.
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