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ABSTRACT 

Closed-flow chambers are commonly used to measure CH4 emissions from aquatic plants. We 
monitored environmental and plant physiological responses to closed chambers during 
measurements of CH4 emission from Typha /atifolia (cattails) to evaluate potential errors in 
emission estimates. In 1990, two wetlands were studied: one in NE Kansas and one in central 
New York. Leaves and stems of Typha enclosed in gas-impermeable, collapsible bags were 
exposed to rapid increases in chamber air temperature and, thus, tissue temperatures (up to 9°C 
above ambient) as well as rapid reductions in both C0 2 partial pressure due to photosynthesis 
and the leaf-to-air water vapor pressure deficit due to transpiration. These rapid ( < 5 min) 
environmental changes within chambers are known to affect stomatal aperture through which 
CH4 exits Typha leaves. Indeed, stomatal conductance (g) increased up to 42 % compared to 
control leaves after 19 min of enclosure in chambers, and chamber effects on interactions 
between irradiance and g were detected. The duration of enclosure also critically affected the 
CH4 gradient within chambers. Estimated CH4 emission from leaves in chambers sampled after 
19 min ( 3 nmol m - 2 s - 1

) was 10-fold lower than estimates based on 30-s sampling periods 
( 30 nmol m - 2 s - 1

) due to reduction in the leaf-to-air concentration gradient for CH4 • Since 
closed chambers ( 1) induce alterations in g, (2) may result in rapid environmental changes, and 
(3) lead to almost instantaneous reductions in the leaf-to-air concentration gradient for CH4 

diffusion, we suggest that only very short enclosure times should be used when measuring 
CH4 emission from plants. 

1. Introduction 

Methane is an important greenhouse gas that is 
microbially produced in significant quantities in 
anoxic sediments of wetland ecosystems (Svensson 
and Rosswall, 1984; Yavitt et al., 1987; Wester­
mann and Ahring, 1987). Transport of CH 4 from 
sediments to the atmosphere can occur through 
vascular plants (Dacey and Klug, 1979; Sebacher 
et al., 1985), and this pathway allows CH4 to 
bypass the oxic water-sediment interface where 
oxidative processes can consume much of the CH4 

produced (Yavitt et al., 1988; King et al., 1990). 
A substantial proportion ( 50-95 % ) of the total 
CH4 emitted from wetlands may occur through 
aquatic plants (Bartlett et al., 1988; Schiitz et al., 
1989) driven by mass flow and/or diffusion 
processes through stomata (Dacey, 1981 ). Hence, 
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accurate estimates of emissions from plants, and 
an understanding of the plant processes controlling 
CH 4 flux, are crucial for the evaluation of this 
vegetation-atmosphere exchange. 

A standard method of estimating CH 4 emissions 
from plants involves sealing entire plants, or 
portions of them, into closed chambers (or gas­
impermeable bags) and measuring the rate of 
increase in CH4 concentration in the chamber over 
time (Dacey and Klug, 1979; Sebacher et al., 
1985). While detailed procedures are seWom 
provided, enclosure times in many studies can 
be as long as several hours (Burke et al., 1988 ). 
Enclosure time is critical for accurate measure­
ments of gas fluxes out of plants because: ( 1) 
changes in the leaf microenvironment within 
closed chambers can have both direct and indirect 
effects on plant physiological processes (Nobel, 


















