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Evaluation on Heavy Metal Pollution and Potential Ecological Risk of Farmland Soils in a County of Anhui

Province, China

JIANG Hong, MA You-hua', YIN Guo—qing, WANG Qiang, NIE Jing—ru, MA Tie—zheng, HU Hong-xiang

(Institute of Resource Environment and Information Technology, Anhui Agricultural University, Hefei 230036, China )

Abstract : Heavy metal pollutions in the farmland are regarded as serious threats to rural environment in China. Human activities, such as
intensive livestock, sewage irrigation, large amounts of agrochemicals input and the rapid urbanization are proved to be the main sources of
the heavy metals in farmland. The study area is located in middle and lower reaches of the Yangtize River in Anhui Province, China. The
concentrations of Cr, Pb, As, Hg and Cd in the topsoil(0~20 ¢m) of the farmland in the district were analyzed, and the potential ecological
risks of these heavy metals were assessed. It turned out that the average content of Cd, Pb, Cr, As and Hg in soils were 0.302, 61.17, 87.13,
12.89 mg -kg™ and 0.139 mg kg™ respectively. According to the second grade in Chinese Standard of the Soil Environment Quality (GB
15618—1995), Cd was the only element that exceeded the limit. However, all the elements were beyond the scope comparing with the
background values of the elements in the local soils. Besides, the proportions of samples beyond the standard of limit of the heavy metal
elements in soils were as follow respectively: Cd(85.43% ), Hg(76.38% ), Ph(59.30% ), As(26.63% ) and Cr(19.60% ). The results showed
that the pollution rank were Cd>Hg>Pb>As>Cr and the potential ecological risk index of heavy metals in the research area were Hg>Cd>As>
Pb>Cr with Hg and Cd took the dominant position. The comprehensive potential ecological risk indexes of the research area were from 83.83
to 6 987.87 with the average value of 250.76 and high risk level for 13.57% of the samples, which should be paid attention by relevant
government agencies.
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Figure 1 Location of soil sample collection sites in the study area
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Table 1 Geoaccumulation index and grades of pollution
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Table 2 Grades of potential ecological risk index
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Table 3 Descriptive statistics for heavy metals concentrations

in farmland soils of the study area

FilE| Cd Pb Cr As Hg
KAt /mg kg 1234 81354 7467 8647  6.687
e/ ME/mg kg™ 0.073 2323 31.84 368 0027
Hh 5/ mg kg 0262 4143 7833 10.63  0.086
S {E/mg kg™ 0302 61.17 87.13 1289  0.139
bR mg kg™ 0.173 7243 5363 1036 0474
75 5 Z M % 5723 11842 6155 80.39 34138
& Ffl/mg kg 0.104 259 694 9.4  0.041

S EEE %% 9799 9598 7487 5779 9447
EX —%bifi/mg kg’ 03 250 250 30 0.3
THAMERBRRRI% 4171 1.51 0.50  4.52 4.52
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Table 4 Distribution frequency of samples of geoaccumulation
index of heavy metals in farmland soils of the study area
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Figure 2 Grades of heavy metals geoaccumulation index of

farmland soils in the study area
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Table 5 Descriptive statistics of the potential ecological risk index

of heavy metals in farmland soils of the study area

BRI R 15 YU A XU AR
H FaE(E) RSB
cd Pb Cr As  Hg (RD)
BoAf 33595 157.05 2152 91.99 6523.94 6 987.87
E/ME 2104 448 092 391 2645 83.83

B 7553 8.00 226 1131 8353 185.70
SEHME 8719 1181 251 1371 135.53 250.76
2 4990 1398  1.55  11.02 462.68  493.49
WREK/% 5723 11842 6155 8039 341.38 196.80

®6 HAXBRETEESEEEESRKEIEH
BRI R (%)
Table 6 Distribution frequency of samples of the potential ecological

risk index of heavy metals in farmland soils of the study area(%)
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e 050 0 0 0 402 050
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