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Differences of 02/CO2 exchange ratio on soil respiration using two cham-
ber types in forests soil
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In order to quantify the terrestrial biosphere and ocean uptakes for anthro-
pogenic CO2, recently, atmospheric 02-CO2 budget approach has been no-
ticed (Keeling & Shertz, 1992, Bender et al. 1996, Keeling et al. 1996, Lan-
genfelds et al. 1999). First, Keeling employed (1988) terrestrial CO2 flux
with an 02-CO2 exchange ratio (R-O2/C0O2) of 1.05, which is oxidative ratio
evaluated from elemental abundance data for wood. After that, Severinghaus
(1995) estimated R-O2/CO2 to be 1.10 from the measurements of the res-
piratory R-O2/CO2 for several forest soil samples, which were around 1.20
(1.06 1.22). However, the factors controlling respiratory R-O2/CO2 are still
unknown. In addition, we have little information about R-O2/CO2 for the pro-
cesses of leaf photosynthesis/ respiration, and stem, root and soil respiration.
The aim of the present study is to investigate the soil R-O2/CO2. Dry air
was passed through a glass chamber, in which forests soil was collected, and
the changes in the CO2 and O2 concentrations in the dry air were measured
by NDIR (LI-6252) and GC-TCD (Tohjima, 2000), respectively. In order to
investigate the effects of experimental conditions to the observed R-O2/CO2,
we used two types of chamber: flow-through chamber (FTC) and head-space
chamber (HSC). We analyzed soil core samples (400ml) from three sites: 1)
Tsukuba site, 2) Ogawa site, and 3) Tomakomai site.
The results showed that soil R-O2/CO2 for the FTC type (1.10) was signifi-
cantly higher than that for the HSC type (1. 02) for all of the forest sites. The
HSC type is considered to reflect the natural condition better than the FTC
type because of the unnaturally rich O2 condition in soil for the FTC type.
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