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Ecological Risk Assessment of Heavy Metal Pollution in Cultivated
Soil at Typical County Level in Yangtze River Delta
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Abstract: For a comprehensive understanding of the pollution characteristics and ecological risk of heavy
metals of farmland soil in Yingxing County of Yangtze River Delta, China, the cadmium ( Cd) , arsenic
(As) ,copper (Cu),zinc (Zn),mercury (Hg) and lead ( Pb) pollution situations were evaluated by
using the single factor index,Nemerow pollution index and Hakanson potential ecological risk index,and
the theoretical basis was provided for the safe use of regional cultivated land. The results showed that the
heavy metal pollution of cultivated soil in Yixing County was generally light, and 10.27% of the soil
samples had heavy metals concentrations higher than the risk screening values for soil contamination of
agricultural land. The over standard rates of Cd, Cu, As, Hg, Pb and Zn were 10.11% , 0. 88% ,
0.44% , 1.49% , 0. 10% and 0.35% , respectively. Cd and Hg were the main contaminants in Yixing
County, the over standard rate of Cd was higher than that of cultivated land in China. In terms of the
ecological risk ,heavy metals of farmland soil in Yixing County showed a “light” ecological risk,with Cd
accounting for 57.46% of the total ecological risk. The north-east of Dingshu Town, Xushe Town and the
south-east of Zhangzhu Town were three areas with high ecological risk in Yixing County. The
contamination of farmland soils in Yixing County may mainly come from man-made chemical production
activities. Based on the ecological risk assessment of heavy metal pollution in cultivated soil of counties in
the Yangtze River Delta region, the research result can provide the basis for the prevention and control of
heavy metal pollution in cultivated soil, and improve the level of safe utilization of cultivated land
resources.
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sites in study area
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Tab.4 Characteristics of heavy metal contents in arable land soil in Yixing County

28 fe/ME/ (mgokg ™) KM/ (mg-kg ') FIE/ (mg-kg ™) ARiEZE/(mg-kg ") s JBE 6357 AR R %
As Fr i 2.410 34. 80 8. 88 2.720 2.088 11. 476 30.7
Cd & 0.028 7.18 0.22 0.280 16.019  351.387 125. 4
Cu & i 14. 400 593. 00 29.33 20. 510 20.410  523.037 70.0
Hg & & 0.018 1.34 0.13 0.078 4.941 58. 112 60. 8
Pb & 21.100 434. 00 38.43 15. 180 16.973  413.018 39.5
In F 34. 000 3032. 00 75. 08 91. 800 29.611  948.658 122.3

B TBE M 3 pH B BME O 6,39, F/ME 0. 071,050 - 0. 545, 8 57 R ECN 13.5% , B4k -
413, KA 8.23, AR ifE 22 O 0.86, fi JZ H T 4 pH(EL R P PR R, 7R 1 139 4
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Tab.5 Assessment of heavy metal pollution of

cultivated soil in Yixing County
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Tab.6 Ecological risk assessment of soil heavy metal

pollution in Yixing County

28 As Cd Cu Hg Pb Zn
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Fig.5 Potential ecological risk distribution of heavy

metals in cultivated soils of Yixing County
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Tab.7 Correlation of heavy metal elements in soil

Cd Cu Hg Pb Zn
N 0. 067 0. 041 -0.153 0.128 0.091
s
(0.012)  (0.086) (0) (0) (0.001)
d 0. 095 0.083 0. 683 0.751
C
(0.001)  (0.003) (0) (0)
0. 055 0.229 0. 181
Cu
(0.031) (0) (0)
0.201 0. 081
Hg
(0) (0.003)
Pb 0.832(0)

R o o0 Hr 45 53 (36 8) mTAL, BURFAIE R R
T LB, 2 A E o RO T % T 62.755%
A L S A A R AR — i Y T
RN 43.518% ,Zn \Pb Cd JLER AR =5 19 1E 2 5 56
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L, TR I S AN T RE B S T SR (E, X
PIAS R B T A R BE RS Ge il At o
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Tab.8 Principal component load and eigenvalues

4153 % — ERS 5 Y
Zn 0.930 0. 045
Pb 0.924 -0.021
Cd 0. 860 0.030
Cu 0.297 -0.031
As 0.150 0.762
Hg 0.203 -0.755
B 5y TR 2/ % 43.518 19. 237
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Tab.9 Comparison of heavy metal pollution characteristics of cultivated land in Yixing County

FEJE T &R/ (mg-kg™")

7R LAV
As Cd Cu Hg Pb Zn
5 B 18.5 2.340 34.21 0. 950 76.19 96. 47 Gy
V5 VE Bk 11.2 0.170 10. 12 0. 240 19.37 16. 14 rf g
R 9.4 0. 085 23. 40 0. 025 22. 00 64. 80
T K 1 2.97 -0.51* -0.14 3.01 1.79* -0.67"
Sig. {i 0. 005 0. 629 0. 870 0. 003 0. 067 0. 489

oo o 23 I FEIRAE 0.05 F10. 01 i E /K EARCH: B3,
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