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Pollution and Potential Ecological Risk Assessment of Heavy Metals in Farmland Soils in Jiaogang Lake Basin,
China

WEI Xu-hao, SUN Qing-ye", CHENG Jian-hua, DOU Zhi-yong, WANG Chen

(School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China )

Abstract: In this study, concentrations and pollution characteristics of As, Cd, Cr, Cu, Pb, and Zn in farmland soils from Jiangang Lake
basin were investigated. The ecological risk of heavy metal pollution in the soils was assessed using the methods of geo—accumulation index
and potential ecological risk index. Results indicated that the average concentrations of As, Cd, and Cr were higher than the local back—
ground values, showing their accumulation. However, the average concentrations of Cu, Pb, and Zn were still lower than the local back—
ground values. Geo—accumulation index showed that heavy metal pollution in these farmland soils studied was from no to moderate pollution,
with Cd, As and Cr being major pollutants. The potential ecological risk of the studied farmland soils was at medium level, and the potential
ecological hazard of heavy metals was in order of Cd>As>Cu>Pb>Cr>Zn. The concentrations of heavy metals were higher in soils from
southwest and east areas than from central and north areas of Jiaogang Lake basin.

Keywords: Tarmland soil; heavy metal; geo—accumulation index; potential ecological risk; Jiaogang Lake basin
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Figure 1 Sketch map of sampling sites
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Table 1 Geo—accumulation index and pollution classification
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Table 2 Background values and toxic coefficients of soil

heavy metals
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Table 3 Classification of Hakanson potential ecological harm
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Table 4 Statistic values of heavy metal concentrations in soils

TR/ IME/ RRAH/ PIES O ARMERS o

e L4 5t

= IR [ S PR B b of

R mg kg mg kg mg-kg'  mg-kg” BRI {i/mg kg o 55 Y )/mg kg

As 19.8 51.17 37.76 6.69 0.18 10.45 100% 3.61 25.00
cd 0.04 0.46 027 0.10 0.37 0.06 98% 439 0.60

Cr 35.48 151.66 95.84 2297 0.24 64.93 95% 1.48 300.00
Cu 7.94 4726 23.96 7.89 033 24.16 32% 0.99 100.00
Ph 8.55 34.56 23.43 444 0.19 30.47 5% 0.77 300.00
Zn 18.17 154.65 80.25 39.66 0.49 80.81 54% 0.99 250.00

HHR 1231 37.00 22.97 225 0.29 — — — —

pH 5.54 8.60 7.35 1.14 0.16
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Figure 2 Spatial distribution of heavy metals in studied area
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Table 5 Geo—accumulation index( I.,) of soil heavy metals

TR LT b

fibs o - i L L 2
URUME Bl P s . g

L,(As) 0.34 1.71 1.24 — 7 34 —
I(Cd) -1.19 233 1.43 1 6 26 8
I.(Cr) -146 0.64 -0.07 22 19 — —
I.(Cu) -2.19 0.38 -0.67 37 4 — —
I.(Pb) -242 -040 -0.99 41 — — —
I.(Zn) -274  0.35 -0.80 32 9 — —
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Table 6 E! and RI of heavy metals in soil

. [EESEE RIREE TN 8
/M LIONL] T PR BRA e g B AR
Ei(As) 18.95 48.97 36.13 6.40 0.18 31 10 — —
E/(Cd) 19.67 225.87 131.69 48.83 0.37 — 5 24 12
E:(Cr) 1.09 4.67 2.95 0.71 0.24 41 — — —
E!(Cu) 1.64 9.78 4.96 1.63 0.33 41 — — —
E/(Ph) 1.40 5.67 3.85 0.73 0.19 41 — — —
E:(Zn) 0.22 1.91 0.99 0.49 0.49 41 — — —
RI 42,98 286.15 180.57 56.86 0.31 13 28 — —
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Table 7 Correlation analysis for heavy metals in soil

JLE As cd Cr Cu Pb
Cd 0.777%*

Cr 0.915%%  0.713%*

Cu 0.835%*  0.890%*  0.811%*

Pb 0.836**  0.712%*F  (.889%*  (.759%*

Zn 0.857**  0.641%*  0911%*  0.781%*  (.826%*

e FoRTE 0.01 ACE A,

Note : ** Indicates significance at 0.01 level.
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