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The combined effects of earthworms and rhizobacteria on root colonization
and growth of three plant species in a soil contaminated with heavy
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Abstract

In this study, we have evaluated and compared the combined effects of earthworms and bacteria on root
colonization and plant growth in a contaminated soil. Three plant species inoculated with arbuscular
mycorrhizal (AM) fungi co-inoculated further with earthworms or rhizobacteria under greenhouse conditions. In
general, inoculation of these organisms differently affected root colonization, spore abundance, soil phosphorus
(P) availability and plant growth, and showed variable results depending upon plant species and soil organisms
involved. The significant and negative correlations between soil P availability and root colonization for all the
plants (maize: r=-0.48, P<0.05; bermudagrass: r=-0.74, P<0.001 and Stachys inflata: r=-0.65, P<0.01) suggests
that the increased P availability would mainly be responsible for the decreases of root colonization in the
presence of earthworms or rhizobacteria. The correlations between spore abundance and root colonization were
also different for the three plant species (maize: ns; bermudagrass: r=-0.76, P<0.001 and S. inflata: r=-0.67,
P<0.01), showing that spore abundance could not be a suitable index for mycorrhizal dependency, and that it
depends on plant species and soil organisms considered. This study showed that root colonization may not be a
suitable index for plant growth and could be different with plant species.

Key words: AM fungi, earthworms, rhizobacteria, root colonization, metal pollution



