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Abstract: Our ability to estimate the changes in carbon (C) pools and fluxes due to forest conversion is
hampered by a lack of comparative studies. We measured above- and belowground C pools and soil respiration
flux at four forested and four pasture sites in the southern Appalachian Mountains. Above- and belowground C
pools were significantly larger (P < 0.01, t-test) at forested sites relative to pasture sites. The largest differences
were in aboveground live biomass, which averaged 152 Mg ha™" C at the forested sites and 1.9 Mg ha™! at the
pasture sites. Coarse root and stump C and surface detritus were also substantially different, averaging 41.3 and
32.6 Mg ha™! C, respectively, at the forested sites, and less than 1 Mg ha™" at the pasture sites. Fine root C was
higher and mineral soil C lower at pasture sites relative to comparable forested sites, but neither difference was
statistically significant. Soil respiration at a given temperature was generally lower at pasture sites relative to
forest sites. However, soil temperatures at pastures were consistently higher than at forest sites. Estimated annual
soil respiration flux averaged 10.9 Mg C ha™" at the pasture sites and 12.6 Mg C ha™! at the forested sites. FOR.
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bon (C) pools and fluxes by altering land cover and

land use. Land use change, particularly the conver-
sion of forest lands to other land covers and uses, is a
primary way in which humans are altering the global C
cycle (Post et al. 1990, Conway et al. 1994, Ciais et al.
1995, Cannel 1996, Schlesinger 1997, Sellers et al. 1997).
Unfortunately, we have quantified the impacts of land use
change on C cycles for relatively few ecosystems and re-
gions, and this hinders our ability to adequately estimate the
impacts of past land use changes and predict the outcomes
of future changes.

Forest conversion to agriculture has historically been the
most common land use change, and typically results in the
reduction of terrestrial carbon pools (Davidson and Acker-
man 1993, Pennock and Vankessel 1997), although the
amount and rate of C loss depend on agricultural practices
(Buyanovsky et al. 1987, Buyanovsky and Wagner 1998).
Carbon in standing vegetation and the forest floor is lost
from the site through direct removal and combustion during
clearing. Losses continue for some time after clearing, pri-
marily due to erosion, detrital decomposition, and increased
soil respiration. Soil respiration, soil C, and litter pools may
increase or decrease after forest harvest (Covington 1981,
Fernandez et al. 1989, Mattson and Swank 1989, Johnson et
al. 1991, Johnson 1992, Toland and Zak 1994, Yanai et al.
1999, Laporte et al. 2003), but respiration typically de-
creases over time after conversion to nonforest land uses

I I UMANS HAVE SIGNIFICANTLY ALTERED global car-

due to a variety of mechanisms. Organic matter inputs into
the soil are typically lower in nonirrigated agriculture when
compared to the native forests they replace. Under many
agricultural regimes the soils are plowed, disked, or other-
wise disturbed on an annual basis, mechanically breaking
vegetation detritus and exposing deeper soils to the surface.
Reduced cover, particularly during spring, often results in
warmer soils and speeds respiration (Lal et al. 1995).

To understand the impacts of land use activities on
C-cycling we must know (1) how human land use activities
have altered soil and aboveground C pools, and (2) how
changes in land use have had impacts on annual
soil/atmosphere carbon flux. Unfortunately, the amount of
C stored in the soil and the impacts of land clearing and land
use on the soil C pools and fluxes are difficult to quantify.
Not surprisingly, there are relatively few studies that have
directly measured ecosystem C pools and fluxes in forests
and the agricultural ecosystems that replace them. The rates
of soil C respiration flux under native vegetation and agri-
cultural land uses on similar sites are known in relatively
few instances.

We report measurements of vegetation and soil C pools
and soil respiration fluxes for a set of sites in western North
Carolina. Sites were chosen for two main purposes: (1)
compare aboveground and soil C pools at forest and com-
parable cleared, pasture sites, and (2) to measure and com-
pare instantaneous and annual soil C respiration fluxes for
forested and comparable agricultural sites.
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