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Structure of epicuticular waxes indicated phytotoxic effects of greenhouse gases on Populus tremuloides Michx.

Abstract

Epicuticular waxes of three trembling aspen (Populus tremuloides Michx.) clones differing in O; tolerance were examined over six
growing seasons (1998—2003) at three bicindicator sites in the Lake States region of the USA and at FACTS II (Aspen FACE) site
in Rhinelander, W1. Differences in epicuticular wax structure were determined by scanning electron microscopy and quantified by
a coefficient of occlusion. Statistically significant increases in stomatal occlusion occurred for the three O; bioindicator sites, with the
higher Oy sites having the most affected stomata for all three clones as well as for all treatments including elevated CO», clevated Oy,
and elevated CO;+05. We recorded statistically significant differences between aspen clones and between sampling period (spring,
summer, fall). We found no statistically significant differences between treatments or aspen clones in stomatal frequency.
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1. Introduction

Global atmospheric and pre-industrial CO; concen-
trations are expected to double by the end of the next
century (Keeling et al., 1995). Troposphere ozone {O3),
a secondary pollutant generated from nitrogen oxides
(NO,) and volatile organic compounds (VOC) from
fossil fuel, such as thermal generation and transporta-
tion is also increasing globally. At the same time, forest
tree species are exposed to the effect of CO;, O3 and
other pollutants. While CO, generally stimulates tree
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growth and O, and other air pollutants generally
decrease tree growth, there is little information available
on the impacts of interaction of CO; and O; on
epicuticular waxes and stomatal frequency. Trembling
aspen is a good model species to examine the effects of
these two pollutants, as it is highly responsive to both
CO, and Q3. Furthermore, we have identified a wealth
of genetic variation in the response of trembling aspen
to air pollutants, and we have isolated O;-sensitive and
tolerant clones (Dickson et al., 2000; Karnosky et al.,
1998, 1999).

FElevated CQ, and Oj; affect trees through different
mechanisms. With trembling aspen elevated CO; stim-
ulates photosynthesis (Tjoelker et al., 1998), delays foliar
senescence in autumn and stimulates aboveground






