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Fig.2 Enhanced Phe dissipation rates of soils

with different pollution levels
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Fig.3 Phe in plant as a function of Phe concentrations in soils
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Roles of earthworm (Pheretima sp.) in Festuca arundinacea remedying
of soils polluted by phenanthrene

PAN Shengwang'* %, WEI Shigiang’, YUAN Xin?, CAO Shengxian®

1. Environment Science and Engineering Institute of Chengdu University, Chengdu, 610106, China;

2. College of Resources and Environment, Southwest University, Chongging, 400716,China

Abstract: To evaluate the contribution of the soil macrofauna on the dissipation of polycyclic aromatic hydrocarbons (PAHs) in
rhizosphere soil, a pot experiment was carried out to investigate effect of earthworm (Pheretima sp.) on Festuca arundinacea reme-
dying soils polluted by phenanthrene (Phe) in, and role of biotic & abiotic factors in the process of dissipation of Phe in soils was
estimated. Results showed that earthworm activity promoted growth of Festuca arundinacea, whose biomass per plant was
9.74%~21.53% larger than those in the treatment without earthworm introduced in, and apparently increased its root/shoot ratio,
which was 17.26%~21.44% greater than those in corresponding non-inoculated soils at initial concentrations of Phe ranging from
20.05 to 322.06 mg-kg ™ seventy-two days after earthworm was introduced in. During the experiment, averagely 77.38% of Phe was
removed from the soils planted grass, which was 9.02% greater than those without earthworm introduced in, and 54.81% greater than
the loss in non-vegetated soils without earthworm. Among all possible pathways including both biotic factors (e.g., plant metabolism
and accumulation, earthworm tissues accumulation, microbial degradation and plant-microbial interactions, etc) and abiotic factors
(e.g., leaching, volatilization, photodegradation and irreversible sorption, etc), the plant-microbial interaction was proved to be the
primary means of Phe degradation, either with or without earthworm activity, and its contribution to the removal of Phe in planted
soils accounted for up to 47.81% of the total removal, which was 5.73% higher than those in corresponding soils without earthworm.
Besides the accumulation of Phe in grass was found to be reduced by incubation of earthworm in soils, thus the ecological risks of
Phe could be relieved. The findings suggested a feasible way for the establishment of high-efficient phytoremediation of soil PAHs
pollution by introducing earthworms into the soil-plant system.

Key words: phytoremediation; PAHs; phenanthrene; Festuca arundinacea; earthworm
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