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Study on Enhancing Remediation of Soils Contaminated by Toxic Substances
with Application of Bioremediation Technologies

Xiaoju WANG, Mitsuo SUGISAKI and Shigeo HOSONO

Abstract

This research was carried out to develop low-cost methods for remediation of soils widely contaminated by organic pollutants.
We have so far conducted several experiments on decomposition of polycyclic aromatic hydrocarbons (PAHSs) by using
commercial microbe products, screening white-rot fungi with high decomposing capacity to organic pollutants, and developing
plant-microbe combined remediation systems. The following results were obtained: 1) within the six selected commercial microbe
products, two of them showed purification effect on PAHs. However, considering the cost of the products, it is not a low-cost
method for using in remediation of large-ranging contaminated soils. 2) Decolorization capacity of some Japanese commercial
mushroom to several sythentic dyes was evaluated, Enokitake (Flammulina velutipes), Eringi(Pleurotus eryngii), Bunashimeji
(Hypsizigus marmoreus,) and Maitake(Grifola frondosa) showed higher decolorization capacity than other fungi. Enokitake
showed the highest decolorizaton ability, and complete decolorization of new coccine was achieved in the soil solution containing
10% of Enokitake cultural medium. This suggests Enokitake is possibly suitable for using in soil bioremediation. 3) In the
plant-microbe remediation systems, the growth of plant and soil microbes was promoted in the treatments with Enokitake cultural
medium. The combination of perennial ryegrass and enokitake produced the highest increase in plant biomass and in number of
rhizosphere microorganisms, and the highest removal rate of soil dioxins. Therefore, the combination of plant-microbe systems is
considered as a promising technology for remediation of wide-ranging contaminated soils.

Key words: Phytoremediation, white-rot fungi, decolorization, soil contamination, dioxins
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