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EFFECTS OF ELEVATED CO, CONCENTRATIONS ON SOIL MICROBIAL RESPI-
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Abstract Two main components of soil respiration i.e. root/rhizosphere and microbial respirations re-
spond differently to elevated atmospheric CO, concentrations both in mechanism and sensitivity because they
have different substrates derived from plant and soil organic matter respectively. To model the carbon cycle
and predict carbon source/sink of forest ecosystems we must first understand the relative contributions of root/
thizosphere and microbial respirations to total soil respiration under elevated CO, concentrations. Root/thizo-
sphere and soil microbial respirations have been shown to increase decrease and remain unchanged under ele-
vated CO, concentrations. A significantly positive relationship between root biomass and root/rhizosphere respi-
ration has been found. Fine roots respond more strongly to elevated CO, concentrations than coarse roots. Evi-
dence suggests that soil microbial respiration is highly variable and uncertain under elevated CO, concentra-
tions. Microbial biomass and activity are related or unrelated to rates of microbial respiration. Because sub-
strate availability drives microbial metabolism in soil it is likely that much of the variability in microbial respi-
ration resulted from differences in the response of root growth to elevated CO, and subsequent change in sub-
strate production. Biotic and abiotic factors influencing soil respiration were found to affect both root/rhizo-
sphere and microbial respirations.
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Table 1 Soil microbial respiration and root/rhizosphere respiration under elevated CO, concentrations
CO,
Species Soil CO, concentration ~ Time of Root/rhizosphere ~ Microbial Experimental Experimental Reference
characteristics  ymol mol = treatment respiration respiration method facilities
700 20 Crookshanks
Fraxinus Podsol 20 months Decrease Incubation oTC et al.
excelsior 1998
700 20 Crookshanks
Quercus Podsol 20 months Decrease Incubation oTC et al.
petraea 1998
700 20 Crookshanks
Pinus sylvestris ~ Podsol 20 months Decrease Incubation OTC et al.
1998
+ 200 4 CO, George
P. taeda Alfisol Four years Decrease Detached mea- FACE et al.
surement 2003
+ 200 1 CO, Andrews
P. taeda Alfisol One year Increase Carbon FACE et al .
isotope tracer 1999
700 5 Griffin
P. taeda Sterilized river Five months  Increase Incubation Green- et al.
sand house 1997
in phytotron
700 5 Griffin
P. ponderosa Sterilized Five months  Increase Decrease Incubation Greenhouse et al.
river sand in phytotron 1997
700 6 Janssens
P. sylvestris Sandy forest Six months Increase Detached mea-  OTC et al.
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Betula 2002
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saccharum
7 610 530 Insam
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C; plants
+ 200 2 CO, George
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menziesii Dual stable isoto ronment chamber 2001
pe
+300 3 Edwards &
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cant change 1999
700 6 / Ball
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benzoin Sandy loam seasons change surement nal chamber 2000
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