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Stimulation of soil microbial activity by lichen colonization in an abandoned
coalmine dump soil
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Three lichen species of Cladonia macilenta Hoffm., C. humilis (With.) JR. Laundon, and
C. ramulosa (With.) JR. Laundon were found on the surface of coalmine refusedump soil at
Taeback city, Kangwon province, Korea. As the coalmine refusehave been dumped and
weathered for more than 20 years, the coalmine dumps are still sterile and biologically
inactive in a pioneer stage of succession.  Characteristics of the coalmine dump soil were
inhospitable to soil biota grbwth; high levels of heavy metals, low value of soil pH (pHA4.57)
and lack of microbial activity. Heavy metals accumulated in the lichen thalli were much
higher than those in the soil. Soil microbial enzyme activities were apparently induced in the
lichen-colonizedcoalmine (LCC) soil compared to noncolonized, bare coalmine (NBC) soil.
Carbonaceous material (cellulose) was more rapidly decomposed in the LCC soil than in the
NBC soil. Basal soil respiration was also much higher in the LCC soil than in the NBC soil.
Incubation with hot-water extracts of the lichen thalli significantly stimulated soil respiration in
both coalmine soils and the enhancement is more evident in NBC soil. The results imply that
colonization of the soil lichen communities on the surface of coalmine dump soil plays an
important role in the restoration of dump substrate into a biologically active and sustainable

soil by establishing soil microbial flora and thus inducing soil microbial activities.
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