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ABSTRACT 

We describe an experimental system and techniques for use in simultaneous pollutant 
exposure experiments and gaseous flux determinations. The system uses flexible Teflon bag­
like chambers to enclose entire individual branches of young trees. Five gaseous fluxes (C02 , 

H 20, S02 , 0 3 , and H 20 2 ) are measured once per hour for each of two branches. Techniques 
for determining chamber surface loss corrections and methods of estimating needle surface 
area of conifers are described. A three-week continuous test was run in order to evaluate 
system performance. Inlet concentrations of the five gases were extremely stable, with 
uncertainties of ~ 2.2 % in all cases and day-to-night differences of < 4 %. Comparison of two 
branch chambers, one with clean air and one with the added pollutant gases H 20 2 , S02 , and 
0 3 , showed that between-chamber differences were < 2% for the average inlet concentrations 
of H 20 and C02 . Pollutant losses to chamber surfaces were significant but were generally 
smaller than losses to the branch itself. Chamber loss corrections were different for daytime 
and nighttime conditions and also evolved as the three-week experiment proceeded. 

1. Introduction 

Recent observations of forest decline in the 
United States, Europe, and other regions of the 
world have launched a scientific investigation of 
possible causes. Several excellent reviews of 
hypotheses have been published (Schutt and 
Cowling, 1985; Hinrichsen, 1986; Krause et al., 
1986; Klein and Perkins, 1987). Many of the 
hypotheses focus on the role of atmospheric trace 
gases, such as ozone and photochemical oxidants, 
S02 , and organics, which exist at enhanced levels 
due to anthropogenic influence. 

In order to test hypotheses which involve gases 
as the possible agents of forest damage, some 
means of interfacing a tree to a chosen gaseous 
environment must be devised. Research ap-
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proaches have ranged from exposures of seedlings 
in laboratory experiments (Yang et al., 1983; 
Taylor et al., 1986) to field exposures of whole 
trees in open top chambers (Kats et al., 1985). 
Any experimental study involves several basic 
design choices: the subjects may be seedlings or 
older trees; the enclosure of the tree may be 
partial or total; and the arena for the experiment 
may be a laboratory or greenhouse, a managed 
outdoor facility, or the natural ecosystem. 

This paper describes one approach to experi­
mental exposures of trees to gaseous pollutants. It 
uses branch chambers for conducting laboratory 
exposures of entire individual branches of trees. 
The experimental apparatus can accommodate 
trees up to about 1.6 m in height, and the branch 
enclosure chambers are of flexible construction to 
allow for a variety of branch lengths and shapes. 
Environmental and chemical exposure conditions 
are controlled and data acquisition is automated. 
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