Ecosystem services of rotation-age hybrid poplars used for phytoremediation
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Poplars and their hybrids are among the most commonly-used trees for phytoremediation
and associated phytotechnologies. However, the majority of data about ecosystem
services these purpose-grown trees provide are from the first few years of plantation
development, thereby resulting in a lack of data from crown closure through the end of
their biological and/or economic rotation. To address the need for this information, we
harvested rotation-age hybrid poplars of two clones (Populus deltoides Bartr. ex Marsh x
P. nigra L. ‘DN34’; P. nigra x P. suaveolens Fischer subsp. maximowiczii A. Henry ‘NM6’)
used for phytoremediation of nitrates at a landfill in Rhinelander, Wisconsin, USA (45.6
°N, 89.4 °W) and are assessing the ecosystem services of biomass productivity and
aboveground carbon storage potential. In addition, we are evaluating tree height and
diameter growth, as well as physiological traits such as specific gravity, fiber composition
(i.e., percentages of cellulose, hemicellulose, and lignin), water use efficiency (via 5'°C
stable isotope ratios), biofuels recalcitrance (via testing of ethanol production through
enzymatic saccharification and fermentation by dilute acid and SPORL pretreatments),
and concentrations of carbon, nitrogen, and inorganic pollutants (i.e., salts and heavy
metals) in leaves and wood. Soil chemistries are also being tested (as with the trees),
along with physical edaphic properties such as texture, pH, and percent organic matter.
Analytical analyses and data summaries will be completed for the conference, where we
will compare both clones at this site for the characteristics listed, along with contrasting
genotypic performance of these landfill-grown trees with those from non-contamined
bioenergy systems. Additionally, we will discuss the implications of using hybrid poplars
for phytoremediation at similar landfills and other liability sites, especially in the context
of integrating the allometric and physiological traits with potential long-term ecosystem
services the trees provide.
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