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INTRODUCTION: soil carbon fluxes are among the largest in
forest ecosystems. Even though autotrophic inputs and heterotrophic
effluxes are large, our understanding of management and environmental
effects is extremely limited because of problems accessing soil organisms
in place. The need for accurate accounting of soil carbon budgets is critical
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Figure 6. SOIL CARBON BUDGETS for loblolly pine and cottonwood. Soil carbon standing crops (g C m) are included in boxes.
Soil carbon fluxes (g C m2 yrt) are shown with arrows. Citations for each pool or flux in the budget indicate the data source. Figures present more detail
on measurements and calculations.
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for assessing management impacts and determining carbon sequestration

potential. We have measured the major processes of the soil carbon cycle i
and assembled a budget that quantifies important pools and fluxes during Net Carbon Gain Net Carbon Gain
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Estimate Annual Soil CO, Efflux as a

function of hourly soil temperature. Table 1. Carbon budget for pine and cottonwood grown with irrigation and fertilization treatments. Net carbon gain is the

difference between efflux and inputs. Loss of carbon from site does not occur with highest productivity.
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Figure 3. Litter baskets of
known area collect leaf and
branch litter during autumn
leaf fall. Litter was analyzed
for carbon content.

Figure 2. Above and
belowground biomass harvest.
Fine and coarse root fractions
were analyzed for carbon
content.
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“Soil CO, efflux is equivalent to combined inputs from fine-root turnover, litterfall and root respiration in cottonwood, but CO, efflux exceeds inputs in
loblolly pine.

«»Management that improves biomass production (irrigation & fertilization with cottonwood) reverses net loss of site carbon stocks.

«+Unaccounted efflux may be either due to symbionts, exudation, or leaching loss, or it may be due to loss of soil organic carbon.

«»Dynamic soil carbon content changes are expected during stand establishment due to high respiration rates and low detrital inputs.



