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Effect of Earthworms and Earthworm Casts on The Degradation of Phenanthrene in Artificially Contaminated
Soil by White-rot Fungi (P.chrysosporium)

TIAN Lei, CHEN Xiao-yun, HU Miao, YANG Shu-li, LI Hui-xin, HU Feng

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Through dark incubation with white-rot fungi, earthworms and earthworm casts, the study was to discuss the feasibility of in-situ
bioremediation of contaminated soil by earthworms and earthworm casts. The results showed that the concentration of phenanthrene in soil
gradually reduced and the effect of earthworm casts was significantly superior to that of earthworms. Average removal of phenanthrene by
earthworm casts alone was significantly higher than that by other treatments at the forth day. In the treatments added with white-rot fungi,
both earthworm casts and earthworms could stimulate the degrading effect of white-rot fungi on phenanthrene in soil. Although the activities
of LiP and MnP in treatment with white-rot fungi and earthworms reduced, the earthworms slowed down the reduction of enzyme activities,
which stimulated the degradation of phenanthrene by white-rot fungi. Compared with earthworms, the treatment added with both earthworm
casts and white-rot fungi showed more complicated changes of enzyme activities. During most time of incubation, two enzyme activities
changed differently. But at the end of incubation, both of the two enzyme activities were significantly promoted. So phenanthrene concentra—
tion of this treatment was significantly different with the treatment only added with white-rot fungi at the end of incubation. The results indi
cated that earthworm casts and earthworms might stimulate the effect of white-rot fungi by enhancing the enzyme activities. However, the
mechanism might need further experiments.
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Table 1 Physiochemical properties of the study soil
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Figure 1 Dynamics of phenanthrene residues in soil during 30 days
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soil during 30 days
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Figure 3 Dynamics of phenanthrene residues in
earthworms during 30 days
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