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ABSTRACT
We exposed trembling aspen (Populus tremuloides Michx.) clones differing in tropospheric ozone {O3) tolerance in various open-

top chamber studies for three growing seasons, and examined the effects of 04, CO4, and O3 + CO, on growth and physiclogical

processes. ‘Ozone in the range of 80 ppm hr (Sum 00} per growing season decreased height, diameter, and stem and leaf biomass
slightly in a tolerant clone but severely in a sensitive clone. Elevated CO, (150 ppm over ambient) did not compensate for the O3

effects.
Antioxidant enzyme analysis showed elevated SOD levels in the tolerant clone but not in the sensitive clone following O exposure.

Northern blot analysis indicated that the chloroplastic and cytosolic Cu/Zn SOD's were significantly increased in response to Q3 in

the tolerant but not the sensitive clone. Currently, we are conducting molecular analysis to determine the functional significance of
SOD's in regulating O tolerance in aspen. © 1997 Elscvier Science Ltd

INTRODUCTION

Global atmospheric CO, is increasing rapidly and preindustrial CO» concentrations are expected to double by
. the end of the next century [1]. Tropospheric ozone (O), a secondary pollutant generated from nitrogen

oxides and hydrocarbons, is also increasing globally, especially in and around major metropolitan areas [2].

- Thus, in the future, trees in much of the world wilt be exposed simultaneously to elevated CO, and O5. While
COy generally stimulates tree growth [3] and O3 generally decreases tree growth [4), there is little
information available on the impacts of interacting O3 and CO5 on forest trec growth and productivity.

Trembling aspen {(Populus tremuloides Michx.) is a good model specics to examine the effects of these two

pollutants, as it is highly responsive to both 03 [5, 6,7, 8,9, 10, 11] and CO5 [12]. Furthermore, we have

identified a wealth of genetic variation in the response of trembling aspen to air pollutants, and we have

isolated Og-sensitive and tolerant clones [9, 10, 11, 13, 14).
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