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Introduction:

Pinus taeda (Loblolly pine) is one of the worlds most important timber crop and accounts for a significant portion of the
southeastern U.S. landcover. Biogenic voltile organic compound (BVOC) content was extracted from the tissue material of P,
laeda needles and analyzed over a multi-year period from an experimental forest in North Carolina, USA. Seasonal patterns in

needle monoterpene (MT), oxygenated MNT (MT,,,), sesquiterpene (SQT), and oxygenated SQT (SQT,,,) concentration and
percent speciation by BVOC class are examined to increase our understanding of controls on the emission of these
compounds into the atmosphere. Twenty six compounds were quantified. A possible CO, effect was detected for total SQT
(suppression at elevated CO,), and a difference in MT composition. This works seasonal MT and SQT concentration and
composition data are compared with field emission studies conducted at the same site, including branch enclosure emission
rate studies and REA Flux data.

Emission models such as the Model of Emissions of Gases and Aerosols from Nature (MEGAN) should include temporal
production and storage effects of BVOC, in particular SQT, which interact with phenology and temperature. Only the latter is
included in current emission models. CO2 effects and needle VOC production rate controlling factors, ie. exchange from
needle tissue concentration to gas phase emission, should be further investigated with the goals of including these effects in
emission models.
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Figure 5: Aerial photograph of the FACTS1 research site, Orange Country, NC.
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and second year needles; solvent extraction process; GC-FID/MS
analysis. Table 1: A bi-seasonal comparison of P. taeda BVOC potential reported here using several kinds of measurement techniques: (1) Figure 6: Averaged concentrations of MNT a-pinene and 3-phellandrene
Needle tissue concentration (mgC g), (2) Branch Enclosure emission rate (ugC g h-1), and (3) Relaxed Eddy Correlation (REA) flux from CO2 fumigated plots, control (no CO, added), and forest edge samples
2
measurements above the forest canopy (LgC m2 h-1). Needle tissue samples are broken into plot type categories and further into 1st (‘Field’). B-phellandrene was found to be significantly higher in fumigated
and 2" year needles. BVOC class total’s are listed in bold. Compound speciation (% of BVOC class total) are listed for each plots (at P<0.0001 level) than control and forest edge samples. A possible
measurement technique. CO, effect.
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