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» Deeper rooting distributions in CO,-enriched forests are probably a
result of three Iinteracting factors (Fig. 2): (a) increased resource
demand by trees, (b) greater C available for allocation
belowground, and (c) increased competition from microbes or other
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new root growth
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depth in the soll, potentially aitecting the rate at which root detritus Fig. 2 A conceptual model of the processes leading to deeper rooting
becomes incorporated into soll organic matter (Fig. 2). distributions under elevated [CO,] (solid lines), and potential ecosystem

» Novel analyses may be required to determine the consequences of teedbacks from the production of deeper roots (dashed lines).

Increased root proliferation at deeper soil depths under elevated
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Incorporating rooting depth into model projections — — D

* Models do not currently incorporate information on root turnover
and soil carbon and nitrogen cycling at depth in the soll (Fig. 3).
Modification Is necessary to accurately represent processes
assoclated with altered rooting depth distributions.
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* Progress in understanding and modeling the interface between
deeper rooting distributions and soil processes will be critical In
projecting the sustainability of forest responses to rising

Fig. 3 A small subsample of ecosystem and land surface models,
_ represented by schematic diagrams. The diagrams are separated into
atmospheric [CO,]. canopy, stem, roots, and the soil system. Belowground, dotted lines
Indicate soll layers. Thus far, the soll layers are used solely to model
ACknOWIedgementS water distribution and transpiration dynamics; soil C and N dynamics
are modeled as one ‘depth’ (dark outline) in all three models. Total soill
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