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" AirPollution, GlobalChangeand Forestsin the New Millennium
' May28-31,2000

The 19_ InternationalMeeting for Specialists in AirPollution
Effects on Forest Ecosystems

" Introduction
_ i i|

As IUFRODivision 7 (ForestHealth) coordinatoranda long-time participantand
formerdeputycoordinatorof 7.04 "'GeneticAspects of Air Pollution andClimate
Change'; it is mypleasureto welcome all participantsto this 19_ meetingof airpollution
spechli_. We areanticipatinglively discussions fromournearly 100 participantswho
representsome 25 countries.

David F. Kamosky
.- Professor and Coordinator "

KYFRODivision 7
School of Forestry and Wood Products

MichiganTech University
1400 TownsendDrive
Houghton, M149931
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Consequences of elevated levels of atmospheric CO2 and 03 for growth

of Populus tremuloides clones: The role of competition

E.P. McDonald 1,E.L. Kruger2, D. E. Riemenschneider 1 and J.G. Isebrands1

_USDA Forest Service, North Central Research Station, Forestry Sciences Laboratory, 5985
Highway K, Rhinelander, Wisconsin 54501
2Department of Forest Ecology and Management, University of Wisconsin-Madison, 1630 Linden
Dr, Madison, WI 53706

Abstract_.

Concomitant increases in atmospheric CO2 and 03 are expected to impact temperate forest
ecosystems. Free air CO2 and 03 enrichment (FACE) was used to examine the interactive effects
of these gases on shoot growth responses of quaking aspen grown in an experimental system
(FACTS-H, Aspen FACE) in northern W_sconsin. A central goal was to examine how the
interactions of atmospheric treatments and genotype impact competitive relations among
genotypes. Several aspen clones with differing sensitivities to CO2 and 03 were planted in
randomized mixtures within half of each 30 m diameter FACE ring, with 3 replications of each
combination of low and high levels of CO2 (ambient and 56 Pa) and 03 (ambient and
1.5xambient). We hypothesized that several factors, apart from atmospheric treatments, will have

• strong effects on individual tree growth in this systen_ such as genotypic potential, initial size, and
competitive status. We non-destructively measured tree size and estimated annual biomass
increments. A competitive index for each individual tree at the beginning of the growth interval
was calculated using the ratio of its size to the average size of adjacent neighbors. We tested
treatment effects using initial size as a covariate and competitive index divided into representative

• categories was evaluated as a class variable nested within clone. In 1998, effects of CO2,03 and
.thek interaction were not significant, but O3xclone and O_xcompetitive index interactions were

.significant. In 1999, COexO3xcompetitive index interactions were highly significant, so we tested
treatment effects within competitive index categories where individuals are competitively
idisadvantaged, neutral or advantaged in terms of size relative to thek neighbors. Main effects and
•interactions of CO2 and O3became larger and more significant as competitive index increased. At

' high competitive indices, elevated CO2 increased net growth in 1999 by 29% (p<0.01), compared
• with an 11% (ns) increase at low competitive indices. Elevated CO2 exacerbated growth

responses to elevated 03 exposure. Overall, elevated O3 decreased growth 34% in elevated CO2
compared with 24% in ambient CO2 (CO2xO3 p--0.003). Significant clonextreatment interactions
were limited to competitive indices reflecting moderately suppressed conditions. Competition
effe_s in these mixed clonal stands have emerged before canopy closure, and long-term
competitive outcomes may depend on the interactive effects of atmospheric CO2 and 03 levels.

Key words: Quakingaspen, elevated CO2, ozone, growth, competition
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