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Analysis of the sources and characteristics of heavy metals in farmland soil from a typical district in Anhui

Province

YIN Guo-qing, JJANG Hong, WANG Qiang, NIE Jing—ru, MA You-hua‘, HU Hong—xiang

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

Abstract : To explore soil heavy metals concentrations and pollution sources in farmland from the southern mountain area in Anhui Province,
314 soil samples were collected from a typical area in Anhui Province to analyze Cd, Hg, As, Pb, and Cr in soils. The concentrations,
sources, and spatial characteristics of soil heavy metals from the study area were analyzed with multivariate statistical analysis, positive ma—
trix factorization(PMF ) model, and geostatistical analysis. The results showed that the average concentrations of Cd, Hg, As, Pb, and Cr in
farmland soils were 0.32, 0.1, 14.38, 49.44 mg-kg™', and 87.42 mg-kg™, respectively, with 26.93%, 3.81%, 23.47%, 3.35%, and 2.23%
over standard rates. The Cd and As concentrations were higher in diluvium and alluvium parent materials, while Hg and Cr concentrations
were higher in diluvium parent material. According to the PMF model, the sources of heavy metals in farmland soil were industrial and min—
ing activities(39.6% ), traffic pollution and comprehensive atmospheric deposition pollution sources (42.3% ), and parent material sources
(18.1%).

Keywords: agricultural land; soil; heavy metals; multivariate statistical analysis; geostatistical; PMF model
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Figure 1 Distribution of sampling sites in the research area
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Table 1 Soil samples of different soil parent materials in study area
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Table 2 Statistical analysis of heavy metals in agricultural land in study area

o PRNWRED TR mmmw TUEC R e w7 PUMED BOR
Cd 0.32 0.26 0.07 0.81 0.24 0.17 2.57 7.32 [t 1.49 0.05 1.53
Hg 0.1 0.12 0.01 1.23 0.06 0.04 6.53 57.86 WA 1.23 0.02 1.25
As 14.38 11.69 136.68 0.81 9.69 10.6 1.63 3.72 [t 75.19 2.11 77.3
Pb 49.44 78.14 6 105.68 1.58 342 29.9 8.6 91.78 WA/ 10193 21.7 1041
Cr 87.42 36.96 1 366.4 0.42 79 147 1.25 2.07 ER AR 201.3 32.7 234
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Table 3 The proportion of different levels of heavy metals in the study area
AN RSG5 R AL L1/ %
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As 23.47 70.62 591 22.25 0.87 0.35
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Figure 2 The boxplot of heavy metal concentrations from different soil parent materials in study area
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Table 4 Pearson’s correlation coefficient of heavy metal

concentrations in soil of the study area
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Table 6 Rotational component matrix
i %y
PC1 pC2
Cd 0.861 0.228
Hg 0.096 0.803
As 0.818 -0.007
Pb 0.763 0.156
Cr 0.126 0.788
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Table 7 Relationship of the measured concentrations and the

predicted concentrations by PMF model

JLFE Cd Hg As Pb Cr
WHERE R 0876 0.713 0.886 0.775 0.946
R2E/% 2.65 5.364 7.896 12.365 1.233
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Table 5 Principal component analysis of soil heavy metal concentrations in study area

FERE T 22
o PRI E RIBCFJ A TRV Jr AN

ait BRI % F2RU% ait BRI % F2RU% it FkE/% 2BY%
1 2272 45.443 45.443 2.272 45.443 45443 2.018 40.354 40.354
2 1.089 21.771 67.214 1.089 21.771 67.214 1.343 26.86 67.214
3 0.698 13.955 81.169
4 0.615 12.304 93.474
5 0.326 6.526 100
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Table 8 Source contribution for different elements by PMF model
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