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Soil carbon stabilization in micro and submicron—scale aggregate
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Wagai, 2014; Wagai et al. submitted) o
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(EX):

The goal of this project was to elucidate the stabilization mechanisms of soil organic matter
(SOM), the largest terrestrial C sink on earth. The project has a primary focus on aggregate
structure and the interaction between organic matter (OM) and mineral because major portions of
SOM are bound to mineral phases as parts of soil aggregates. The outcome of this project can be
summarized into the following six findings. (i) We clarified the relationship between structural
stability of aggregates and the nature of OM stabilized in the subunits that consist the aggregates
by characterizing the mass and chemistry of the particles released upon different degrees of
dispersion energies applied. (ii) By separately characterizing the OM outside of aggregates
(mineral-free plant detritus) and inside (mineral-protected OM), we showed that the temperature
sensitivity of SOM decomposition is explained by C molecular structure (recalcitrance) in accord
with thermodynamic principle — Arrhenius equation. (iii) We provided strong evidence that
aggregate hierarchy is present in Andisols (volcanic—ash soils) despite the fact previous literature
suggest its absence in this soil type. (iv) By focusing on 0.2-2 um fraction where significant
portions of SOM is present, we examined submicron—scale spatial relationship between carbon and
mineral elements or phases using spectroscopic techniques. (v) By comparing six soils developed
under widely different climate regime and on different parent materials, we found progressive

change in OM chemistry with the increase in particle density — a general pattern can be used to
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constrain existing current SOM simulation models or to develop a new model. (vi) We conducted
soil incubation experiments with isotopically—labelled labile OM as tracer and quantified the

transfer rates of the microbially—metabolized tracer among the fractions.
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