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Fiber composition (percentages cellulose, hemicellulose, and lignin) is an important
aspect of genetic improvement for traditional pulpwood applications and bioenergy
technologies such as cellulosic ethanol and pyrolysis oil. Another emerging field is that of
nanocellulose materials for specialized applications including selective membranes and
self-sharpening surfaces. In this study, we evaluated 12 poplar genotypes harvested from
17 sites to determine percentages of cellulose, hemicellulose, and lignin in biomass
sampled from bole (stem at breast height) and crown (stem at two-thirds tree height)
components. For cellulose, significant differences were detected among genotypes (p =
0.0005) and tree components (p < 0.0001), with no significant genotype x component
interactions (p = 0.59). For both hemicellulose and lignin, significant differences were
found for genotypes, components, and genotype x component interactions (p < 0.0001 in
all cases). In general, mean cellulose concentrations varied from 61.5 to 65.5%, with bole
wood concentrations being consistently higher than crown wood by an average of 1.3%.
Mean hemicellulose concentrations varied from 17.4 to 24.1%, with bole wood ranging
from 1.5% lower to 2.5% higher than crown wood. For lignin, mean concentrations varied
from 11.5 to 20.3%; all genotypes had higher concentrations in crown wood, but the
magnitude of the differences varied from 0.7 to 3.7%. The potential implications of these
results will be discussed in the context of identifying the most suitable materials for
traditional and emerging woody biomass applications.
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