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Heavy Metal Contamination Characteristics and Its Impacts on Microbial and Enzymatic Activities in the Soil
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Abstract: Based on the field investigation and laboratory analysis, this paper studied the characteristics of soil heavy metal temporal—spatial
variation, and subsequent changes of microbial and enzymatic activities in the upland surrounding an electroplating factory located in south
Jiangsu Province, China. The results indicated that total and DTPA-extractable concentrations of Zn and Cu in studied soils were distributed
along a gradient, and the concentration decreased as the radius from the electroplating factory increased. There was a decrease of total Zn con—
centration from the highest(1 305 mg-kg™) to the lowest(273 mg-kg™). Because of effects from factory contamination, Zn concentrations in
studied sites increased year by year, and the contents exceeded last results in the corresponding sites. The contents of Zn in all sites exceeded
the contamination level, and the highest value of Zn in a sampling site was 4.2 times higher than its maximum allowable concentration of Zn in
agricultural land, suggesting that Zn diffusion speed from the factory was high in recent years. In soils of studied area, a significant positive
correlation(P = 0.016) was found between catalase activity and DTPA—extractable Zn, indicating that Zn exhibits stimulating effect on cata—
lase activity. However, the microbial community functional diversity and dehydrogenase activity in soils were not sensitive to the levels of Zn,
implying that the diversity and dehydrogenase could not serve as appropriate indicators of Zn stress in soils of the study area.
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Figure 1 The distribution of sampling sites
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Table 1 The distance of sampling sites away from

the electroplating plant
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Table 2 The concentrations of heavy metals in the polluted soil as

compared with some standards and/or backgrounds(mg-kg™)

IiH Cr Cu Ni Pb Zn
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Figure 2 The distribution of total soil heavy metal

concentrations in the study area
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Table 3 DTPA—extractable soil heavy metal concentrations

in the study area(mg-kg™)

IH Cr Cu Ni Pb Zn
Mean 0.030 7.15 1.14 1.61 47.6
Std. deviation  0.0127  3.68 0.524 0.469 50.9
Min 0.0036 293 0260  0.664 2.32
Max 00541 226 2.12 2.70 188
CV/%" 41.9 51.4 46.1 29.1 107

" CV ERRE(%)o

x4 ARXFIEEEELES DTPA ZIEMA R (n=30)
Table 4 Correlations between total and DTPA—extractable soil

heavy metal concentrations in the study area(n=30)

mH Cr Cu Ni Pb Zn
r 0.443 0.930 0.547 0.016 0.824
P 0.014 0.000 0.002 0.932 0.000
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Figure 3 The distribution of DTPA extractable soil heavy metal

concentrations in the study area
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Figure 4 AWCD changes of soil microbial communities

in different soil samples
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Table 5 Diversity and evenness indices for soil microbial communities in different sample sites(96 h)

p=Yy Shannon 54§ Shannon 34 Simpson FH%L McIntosh $5%% Meclntosh 333
A 3.211+£0.095a 0.935+0.028a 22.8+2.6a 4.819+0.395a 0.963+0.015a
B 2.979+0.116bc 0.868+0.034bc 16.3+2.4bc 3.486+0.120b 0.916+0.021bc
C 3.187+0.058a 0.928+0.016a 21.7+1.7a 4.658+0.467a 0.957+0.10a
D 2.836+0.135¢ 0.826+0.039¢ 14.3+2.2¢ 3.575+0.505b 0.895+0.025¢
E 3.080+0.122ab 0.897+0.036ab 18.8+3.9ab 4.100+0.568ab 0.937+0.023ab
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Figure 5 Dehydrogenase activity of soils in different sample sites
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