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A Unique Opportunity

During the summer of 1999, from local waste-i
added C-CO, to the atmosphere of the Oak Ridge Reservation
(ORR). ic il i enriched
vegetation (leaves, stems, roots) and carbohydrate storage pools.
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The Experiment

Sufficient enriched (west end) and near-background (east end) litter was'
collected in the fall of 2000 to conduct a plot-level litter manipulation study (3
years of litter additi The i is being in i

pland-oak forest plots two different soil types and either
enriched or near-background initial conditions with respect to *C in litter,
roots, and mineral soils.

Uttisol sites on dolomite ridge
Walker Branch (WB)
VA

Diagram of Instrumentation and Experimental Plots.
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Ultisols: TVA and Walker Branch (WB) Pine Ridge (PR) and Haw Ridge (HR)
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Quantify pathways and rates of bulk C transfer from carbon sources (leaf e " e o -t o
and root ltter) to respiratory losses, leaching or accumulation in stable - - . = - —
forms in the mineral soil. T o o o o o B o o T 0 0 o s ot 0 3 T o o o o o B o o T o 0 9 e 0 3
. Partition sol respiration into autotrophic and heterotrophic sources. T e e e e
. Distinguish between leaf-litter and rootltter C sources for o mem 8- oo & Mo o mem - s o Mot
respiration.
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Research Objectives and Bulk C Pool Analyses

Measure the rate of C accumulation in soils having different chemical
andor physical protection from decomposition.

Evaluate the role of dissolved organic carbon (DOC) in vertical transport.
Measure macrobiotic (earthworm) vertical transfer of C from the liter layer
to the mineral horizons.

. Identify the longevity and tumover time of fine roots.
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Bulk 14C Analysis by Horizon (p.J. Hanson, C. Swanston, D.E. Todd, and J.Southon)

These graphs contrast 4C-signature of pre-study tree ring sapwood rings (TR) for eastern and western trees with
bulk “C data for organic layers (Oi, Oe/Oa) or mineral soil depths/horizons (A,E). Time zero measurements for
the experiment are the 2001 data.

After one year of enriched (1005%o) or background (221%) litter additions (2002 data points), recognizable litter
greater than 1-year of age (Oi>1Y) showed the expected patterns of enrichment or dilution. There was little
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idence of new C below the Oi horizon after one year
after the second year of enriched litter additions (910%o) Oi and Oe/Oa '*C signatures did not
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‘Signatures of 14C in Two-week A Samples.

continue to increase in the ‘enriched’ treatment plots. Differential decomposition of individual litter cohorts and/or

Structure of the Rothamsted Carbon Model

RPM : Resistant Plant Material
PM : Decomposable Plant Material

BIO : Microbial Biomass.

HUM : Humified OM.

1OM : Inert OM




