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Mircrobial Ecological Effects in Soil Contaminated with Polychlorinated Biphenyls
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Abstract: Four soils samples, which were collected from farmland soil contaminated with polychlorinated biphenyls (PCBs)for long term,
were used to assess the effects of PCBs contents in soils on the soil microbial community structures, soil microbial biomass C, N, soil basic
respiration. Meantime, the relationship between diversity of soil microbial community function and PCBs soil concentrations were evaluated
by Biolog method. In the soils predominantly contaminated with 4-Cl and 5—CI congeners of PCBs, fungal population was influenced by PCBs
contents as well as by other properties of soils such as pH. Meanwhile, populations of bacteria and actinomycetes were little influenced by
PCBs in soils. However, soil microbial biomass C, N, and soil basal respiration all decreased with PCBs contents increasing in soils. Among
them, significant differences were detected between heavily contaminated and lightly contaminated soil. And compared with soil basal respi—
ration in S1 sample, it decreased 20.23% in S4 sample. The microbial C/N ratios were little influenced by PCBs soil concentrations. Soil mi—

crobial metabolic profiles (AWCD )values increased with incubation time, and significant differences of AWCD and Simpson indexes were
both found by Biolog method between the heavily contaminated soils and lightly contaminated soils, especially in incubation 48 h. Therefore
the diversity of soil microbial function and microbial capability to utilize the single carbon substrates were influenced by PCBs in soil.
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Table 1 Basic physico—chemical properties of the soils used

43 pH  AHUE/% 4% Total JKf#% Avaliable C/N Lt
Soil  (H,0) O.M./% N/g-kg™ N/mg-kg™ C/N ratio
S1 54 6.8 5.2 312.6 7.6
S2 4.8 7.2 6.1 305.8 6.8
S3 54 5.6 5.2 298.5 6.2
S4 5.6 7.5 5.0 322.6 8.7
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Table 2 Components and contents of PCBs in soils used(ng*g'DW )

+HESoil <3-C1  4-Cl 5-Cl 6-Cl 7-Cl > PCBs
S1 124 18.2 11.4 53 0.5 47.7
S2 18.6 22.6 15.5 8.9 1.2 66.9
S3 223 353 50.3 28.6 2.6 139.1
S4 31.4 63.9 422 19.7 0.9 158.1
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Figure 1 Number of microbes in soils used
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Figure 4 Comparison of soil microbial biomass N in soils
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