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Bioremediation of Copper and Benzo[a]pyrene—Contaminated Soil by Alfalfa
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Abstract: Compared with contaminated soil with heavy metals or organic pollutants alone, the mixed contaminated soil with
heavy metals and organic pollutants are more common. Using plant to decontaminate heavy metals and organic pollutants—
contaminated soil may be a good technology of low cost, effective and friendly to environment. Bioremediation of Copper and
Benzo[a]pyrene (B[a]p) contaminated soil by alfalfa (Medicago Sativa lam) was studied in 20 m? greenhouse under controlled
temperature and light during cultivation. B[a]P was applied into soil with 3 concentrations: 1, 10 and 100 mg-kg™, and one—
week aged seedlings of alfalfa were planted. Microorganisms in soil had natural attenuation and rehabilitated function to Bla|P
under suitable conditions but the dynamic mechanism of extractable B[a]P needed more study. Alfalfa promoted the degrada—
tion of B[a|P in copper and B[a]P polluted soil. During 60 days pot experiment, the concentration of B[a|P in soil grown alfalfa
was significantly lower than that without plant grown (P<0.05). Under 1, 10 and 100mg-kg™ B [a]P treatments, Bla]P
biodegradability amounted to 86.0%, 84.3% and 39.8%, respectively. The microbial biomass in soil planted alfalfa was higher
than that in soil without plant. A little of B[a]P was accumulated in the stems and roots during alfalfa growth period. So, alfalfa
had strong tolerance to copper and B [a]P—contaminated soil, but had no obvious effects on degradation of copper in copper
and Bla]p contaminated soil. These results indicated that alfalfa could enhance the degradation rate of B[a|P in the copper and
Bla]p contaminated soil and increasing alfalfa yield and the activity of microbial in rhizosphere of soil could improve bioreme—
diation of B[a|P in copper and B[a]P—contaminated soil.
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Table 1 The concentrations of B[a]P in the soil and alfalfa plants(mg-kg™)

JEFIR g - kg IRk R _ R 55
W Joka) R £
CK 0.0240.00 0.0240.00 0.00%0.00 0.00%0.00
1 0.1420.01aA 0.2140.01bA 0.5740.04aA 0.162:0.03bB
10 1.5740.02aA 2.4740.05bB 0.8440.13cC 0.2140.04bB
100 60.16+3.56aA 88.7142.36bB 0.8540.12cC 0.6040.03cD
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Table 2 The concentrations of Cu in the soil and alfalfa plants(mg-kg™)
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CK 22.914+1.42 aA 23.051+1.85 aA 7.53+1.58aA 7.8510.86abA
1 192.04+5.69 bB 193.21+7.75bB 7.02+1.29aA 6.861+0.16aA
10 180.52+3.73 bB 181.9619.86 bB 14.854+2.35bA 7.481+0.53aA
100 181.48+27.57 bB 186.351+14.53 bB 28.714+0.72¢cB 9.381+0.33bA
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Table 3 The fresh weight of alfalfa

Ab i E SN
CK 0.194+0.024a 0.652+0.016a 0.846
1 0.138+0.010a 0.681+0.129a 0.819
10 0.177+0.051a 0.677+0.198a 0.854
100 0.140+0.017a 0.600+0.096a 0.740
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Figure 2 Changes of microbial biomass in the soil under different

treatments
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