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Oi Decomposition from Traditional ‘Litter Bags’
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Years of decomposition

e 1-year litter mass loss is ~50%
e Subsequent decomposition takes place in a buried horizons
e 2-year litter mass loss is ~20%.

e 3rd-year mass loss is ~12% loss and assumed to coincide with the
transition from Oi to Oe/Oa litter quality.
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COMPARTMENTS & TIMING

Shaded symbols indicate “C labelled leaf litter
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* Ambient litterfall was excluded starting in Fall 2000

o Litter additions, Oi > 1 year, Oe/Oa,
e Mineral soil (0-15, 15-30, 30-60, 60-90 cm)



Oi-layer Includes Multiple Cohorts

(Hypothetical Oi>1Y Layer: January 2002)
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In a stable system all organic components have a similar “C-signature. In
the EBIS experiment, we appear to be analyzing a mixture of materials.
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Form of the Litter Cohort Model

C,N, 14C Stocks Key Processes
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OAK RIDGE NATIONAL LABORATORY soil is not currently modeled.
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Key Drivers for oLitter water potential
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Simulated Oi-Layer C-Mass

Litter Cohort Mass (gC m™2)
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e Simulated Oi-Layer C-mass based on decomposition model
can capture mass loss characteristics of Walker Branch
litter bags.

e Inter-annual differences in weather drive some differences
in decomposition and standing C pools.



Recap: Year-2 Pattern was Unexpected

Ultisols: Inceptisols:
TVA and Walker Branch Pine Ridge and Haw Ridge
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Fixed Turnover-Times

Decomposition = f(°C, WP)
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Modeling of Oi-layer '“C will require detailed cohort analysis, include the DOC transport and the
possibility of differentially labeled tissues.



— 900
| | I
OI Layer VS. 800 I\ —— Oi - Enriched
7001 Oi - Ambient
Oe/Oa Layer i \i\,
§500—
O
e S 400
e Characterization of the “C- 4, :
sighature movement in 0. o5
and through the Oi layer 100- |
seems reasonable. 0 -
0 365 730 1095 1460 1825 2190 2555 2920 3285 3650
e To capture the 4C- 900 I
signature of the Oe/Oa Loy — IGEiEREe]
layer redeposition of 14C- iy Oefoa - Ambren
labeled DOC needs to be 3%
simulated. o
i < 4004
e The UC-Irvine data D aoo. -
supports redistribution of oo 9M Tl
organic layer DOC to lower .y
horizons. 5

0 365 730 1095 1460 1825 2190 2555 2920 3285 3650
Days Since January 1, 1998




Litter Cohort Model Conclusions

Oi>1Y samples contain litter contributed by up to
3 litter cohorts.

Existing decomposition models are appropriate
for capturing mass loss with time.

Differential loss of C-signature via
decomposition and DOC leaching needs to be
further characterized.

— Does the '“C-signature of leachate C (labile C) agree
with 4C-signatures of incubated litter samples?

— Incubations of recognizable surface litter may contain
multiple years of input.

Movement C into the humus layer and A horizon

needs to be resolved

— DOC, bioturbation, both?



