Resolving the role of bacteria in reducing metal toxicity to plants
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The toxicity of metals to plants limits the effectiveness of phytoremediation to clean up metal-
contaminated soils*. Inoculation of soil/seeds with some bacteria can improve plant growth but the
mechanisms behind this phenomenon are contentious®. This talk will review results of experiments in
which growth of Brassica junco in the presence of Pseudomonas brassicacearum, Rhizobium
leguminosarum or both strains under zinc stress was combined with synchrotron-based micro-XRF
imaging and XANES analysis to shed light on mechanisms behind the apparent metal tolerance.

Improved plant growth occurred when seeds were inoculated with either bacteria relative to controls,
despite higher zinc concentrations in the plant tissues of bacteria-inoculated plants, as revealed by
bulk analysis and by synchrotron-based micro-XRF imaging of roots®. Linear combination fitting of
XANES data showed significant differences in zinc speciation between controls and bacteria
treatments. Furthermore, the locus of the zinc depends on whether the bacterium is endophytic or
rhizospheric”. Significantly, the same speciation profiles for bacteria-inoculated plants were observed
regardless of the form in which Zn (dissolved in particulate) was applied to soil. Outstanding issues
regarding identification of bacteria-induced speciation will be discussed.
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