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Populus clones are being used throughout North America for phytoremediation (phyto) of chlorinated solvent contaminated soil and groundwater; one of the challenges of phyto is matching the proper clone (species) to the contaminated site through field evaluations.  To determine the effectiveness of phyto to clean up a perchloroethylene (PCE) contaminated plume of soil and groundwater at the former LaSalle Electric Utilities site in LaSalle, Illinois USA, we established a replicated poplar clonal test upon the plume in 2002. Rooted cuttings of 18 clones from Iowa State University were used. Tree growth, health, and survival were monitored over two growing seasons.  Groundwater sampling was conducted several times each year. In July, 2003 heterotrophic and methanotrophic microbes were collected from the soil and rhizophere near trees from within and outside the plume and analyzed with standard quantitative microbe methods.  In October, 2003 eight trees from within and outside the plume were excavated to assess PCE uptake.  Stem cores and disks as well as branch samples were collected for field screening with a colormetric method and laboratory gas chromatography PCE analyses.

Tree heights averaged 4.1 m and diameter breast height averaged 3.3 cm at the end of  two years; clonal means ranged from 3.4 to 5.1 m and 2.0 to 4.5 cm, respectively.  Biomass estimates among clones varied by ten fold.  Survival was excellent except for a few frost susceptible clones.  There was significant growth reduction within the most concentrated part of the plume.  Microbial analyses showed significant increases of both heterotrophic and methantrophic microorganisms at several depths in the rhizosphere of the trees growing in the plume. Significant uptake of PCE was found in stem samples and corresponding branch samples from three clones sampled within the plume. Lab analyses correlated well with field screening methods.  Poplar clones with significant PCE uptake were not the largest trees indicating a possible clone (genetic) effect on PCE uptake.  These positive early results are encouraging and indicate that poplar clones may be effective in phytoremediation of this PCE contaminated site.  

