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Heavy Metal Content Characteristics of Agricultural Soils in Jianghuai Plain of Southeastern Anhui Province
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Abstract In order to find the characteristics of soil heavy metal content, pollution degree and sources in Jianghuai Plain on the north bank of
Yangtze River in southeastern Anhui Province, forty-four soil samples in the study area were collected and the contents of Cr, Co, Ni, Cu,
Zn, Cd, Pb, As, Hg and Se were determined. The single factor index method was used to evaluate the pollution status of soil, combination
with geo-accumulation index method and correlation analysis, the sources of heavy metals in soil were determined preliminarily. The results
showed that Cr, Co, Ni, Cu, Zn, Cd and Pb accumulated in the soil to some extent, while the contents of As, Hg and Se were lower than the
background values, which would not cause harm to the environment. The single factor index evaluation results showed that Cr, Co, Ni, Cu and
Cd were minor pollution, while Zn, Pb, As, Hg and Se were clean and pollution-free. Based on the geo-accumulation index method and corre-
lation analysis, it can be seen that the three elements of Ni, Cr and Cu were mainly man-made pollution sources. There was a strong homology
between Cr and Co, Ni, Cu, Zn, between Co and Ni, Cu, Zn, between Ni and Cu, Zn, between Cu and Zn, Zn, Cd, between Cd and Hg

and Se, between Pb and Se, between Hg and Se.
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Table 1 Standards for classification of environmental quality of heavy

metals in soil
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Table 3 Comparison of the soil heavy metal content in the study area

TSR GE ! FHE HBRME F/ME b AL E
e )E Number of Background Mean Maximum Minimum Standard Variable
Heavy metal suspicious value ™ value value value deviation coefficient

data mg/ kg mg/ kg mg/ kg mg/ kg mg/ kg %

Cr 0 61.00 77.25 105.00 44.20 13.94 0.18
Co 0 12.70 15.15 22.50 4.71 3.20 0.21
Ni 0 26.90 35.38 53.70 11.60 8.81 0.25
Cu 1 22.60 28.25 41.90 8.93 5.79 0.20
Zn 1 74.20 74.49 119.00 27.80 18.54 0.25
Cd 2 0.10 0.11 0.26 0.03 0.07 0.63
Pb 1 26.00 26.25 38.30 10.40 4.75 0.18
As 1 11.20 9.67 15.20 3.78 2.45 0.25
Hg 3 0.07 0.05 0.10 0.02 0.02 0.44
Se 1 0.29 0.18 0.30 0.09 0.05 0.28
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Table 4 Comparison of the soil heavy metal pollution index in the study area

AR FH5%L Single factor index

i ZFHFE %L Geo—accumulation index

FRIm

oy e, Skl SME pam okl SME
metal Average Maximum Minimum Average Maximum Minimum
value value value value value value
Cr 1.25 1.72 0.72 -0.28 0.20 -1.05
Co 1.19 .77 0.37 -0.37 0.24 -2.02
Ni 1.32 2.00 0.43 -0.24 0.41 -1.80
Cu 1.22 1.85 0.40 -0.29 0.31 -1.92
Zn 0.98 1.60 0.37 -0.61 0.10 -2.00
Cd 1.14 2.68 0.33 -0.66 0.84 -2.18
Pb 0.99 1.47 0.40 -0.58 -0.03 -1.91
As 0.88 1.36 0.34 -0.82 -0.14 -2.15
Hg 0.64 1.46 0.32 -1.17 -0.04 -2.22
Se 0.62 1.03 0.31 -1.28 -0.54 -2.27
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Table 5 Correlation coefficient matrix of soil heavy metal elements in the study area

IR

Cr Co Ni Cu Zn Cd Pb As Hg Se
Heavy metal °
Cr 1
Co 0.674" " 1
Ni 0.949" " 0.783" " 1
Cu 0.750" " 0.888" " 0.826"" 1
Zn 0.866" " 0.703" " 0.888" " 0.835"" 1
Cd 0.323" 0.089 0.252 0.162 0.351" 1
Pb -0.178 -0.274 -0.273 -0.251 0.040 0.279 1
As -0.023 -0.217 -0.113 -0.165 -0.129 0.144 0.158 1
Hg 0.118 -0.057 0.058 0.072 0.236 0.622"" 0.290 -0.045 1
Se -0.046 -0.164 -0.108 -0.100 0.133 0.442" " 0.547"" 0.077 0.559" " 1

TE: # o« FIRIE 0.01 7KV (BUR) AHICHEM 8.3 5 = FRIRTE 0.05 AKCF- (XU ) MHOGHE 3

Note: * * indicated extremely significant correlation at 0.01 level; * indicated significant correlation at 0.05 level
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