Interactions of microbes in terrestrial systems

Initial studies on terrestrial systems focused on aquifer material that was analyzed for the
significance of toluene-degrading isolates in diesel fuel contaminated aquifer material, for
diesel fuel mineralization under methanogenic conditions as well as for interactions between
bacteria and protozoa. Diversity and dynamics of microbial communities in natural and
contaminated soils were subsequently studied at different levels of resolution. DNA
reassociation and % G+C DNA content profiles were used for a characterization on the
community-level, indicating, for example, that heavy metal contamination leads to shifts in
microbial community structure and a reduction of total microbial diversity. Profiling techniques
such as ARDRA analysis and filter- and in situ hybridization techniques provided suitable tools
for a coarse-level characterization of larger phylogenetic groups of organisms. In situ
hybridization revealed the abundance in soil of yet uncultured bacterial populations in numbers
that by far exceeded those
of all bacteria usually
detected by growth-
dependent protocols.
Comparative sequence
analysis was used for a fine
level characterization. Most
reliable results in the
analysis of microbial
community structure and
diversity, however, required
multi-level analyses.
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used in field and green-house studies on the interaction between microorganisms (i.e. bacteria,
mycorrhizae, protozoa) and plants (Spartina patens) in estuarine environments investigating
plant growth performance as a function of complex interactions between physicochemical
parameters of the soil and the synergistic relationships among plants, fungi and bacteria. These
studies also evaluated the usefulness of S. patens in phytoremediation of heavy metal- or
petroleum hydrocarbon-contaminated environments, and analyzed their interaction with
microorganisms under these conditions.
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