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SUMMARY

Phytoremediation (Using green plantsto clean up contaminated soil, ground water and wastewater) an
emer ging cleanup technology for contaminated soils, groundwater, and wastewater that isboth low-tech
and low-cost, isdefined asthe engineer ed use of green plants (including gr asses, her bs, and woody
species) toremove, contain, or render har mless such environmental contaminantsasheavy metals,
traceelements, or ganiccompounds, and r adioactive compoundsin soil or water. A greenhouseexperiment
on zinc uptake in hybrid poplar (Populus sp.) wasinitiated in 2008. These experiments are being
conducted toconfirmand extend field datafrom Applied Natur al Sciences, Inc., indicating high levelsof
zinc (4,200 g/g) in leavesof hybrid poplar growing asacleanup system at asitewith zinc contamination
in theroot zone of some of thetrees. Analysesof soil water from hypsometer potsthat had received
several dosesof zincindicated that thezincwastotally sequester ed by the plantsin about 4 hour sduring
asinglepassthrough theroot system. Thedata also showed concentrations of sequester ed metal of
>38,000 g/g (ppm) Zn in the dry root tissue. Above-ground organs contained less metal. A similar
experiment evaluating zinc uptake in Eastern gamagr ass (Tripsacum dactyloides), a large, robust
nativegrasswasconducted in 2009. Thisstudy found similar patter nsof partitioningand sequestration
asthepoplar experiments, but growth and transpiration weremor e suppressed at thehighest levelsof
accumulation in gamagr ass. Theselevelsof sequester ed zinc obser ved in both hybrid poplar and eastern
gamagrass exceed the levels found in either roots or tops of many of the known “hyper accumulator”
species. Becausetherootssequester most of the contaminant taken up in most plants, amajor objective
of thisprogrammeisto deter minethefeasbility of r oot har vestingasamethod to maximizetheremoval
of contaminantsfrom sails. Currently ongoing studiesinclude heavy metal uptakeand fatefrom soil by
willow treesasinfluenced by natural and chemical chelating agents, rooting patter nsin hybrid poplar,
and theuptakeand fateof halogenated or ganicsin hybrid poplar. Other resear ch includesthedevelopment
and successful field demonstration of a plant bioreactor for processing the salty wastewater from
petroleum wells, thedemonstration iscurrently under way at anatural gaswell sitein Oklahoma, in
cooper ation with Devon Ener gy Cor poration.
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