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Remediation of trichloroethylene (TCE) and other chlorinated solvents via poplar trees has been shown at various field sites.  Degradation of the contaminant in the rhizosphere is a viable pathway.  Microorganisms isolated from poplar trees roots were genetically modified to carry toluene ortho-monoxygenase (TOM) enzymes to degrade chlorinated solvents.   In previous work, increased TCE degradation was shown using these recombinant bacteria on inoculated plants.  To investigate the interaction between the plant and the microorganism, these same host organisms have been tagged with the gfp gene.  Green fluorescent protein is a useful method for tracking the bacteria as it can be used to detect the activity and growth patterns of recombinant microorganisms.  


Earlier research has shown stable recombinant microorganisms were reintroduced to the rhizosphere were shown to survive for >49 days under laboratory conditions, maintaining similar population densities throughout that time in the rhizosphere. Sampling of poplar roots in a transport experiment showed that the recombinant microorganisms survived 180 days and migrated with the roots over 1 m against the hydraulic gradient.  


Using this research and methodology, ongoing research involves the construction of modified rhizosphere bacteria to enhance the degradation of PCBs.  PCB degradation genes have been stably inserted into S. meliloti, an alfalfa root-nodulating microorganism.  Recent research has shown the recombinant microorganisms are capable of PCB degradation and enhanced survival in the rhizosphere.

