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Examination of soil aggregate structure, chemistry, and microbiology to enhance
soil fertility
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Long-term soil conservation practices (compost addition, no-tillage) led to
the accumulation of organic matter (OM) including organic N in the aggregates of intermediate
density range as well as in low-density fraction. Despite characterization of alkali-soluble organic

N, the chemical nature of the accreted N remained unclear. Using synchrotron-based X-ray computer
tomography with Os staining of OM, we developed a method to visualize OM localization within
macroaggregates at spatial resolution of 0.5 micron. Upon the decline in OM input to soil, the
proportion of OM exposed to pores within macroaggregates declined and that of OM attached to solids
increased. The approached developed here would make it possible to examine material transport, OM
dynamics and microbial activity from the common physical framework of 3-D aggregate structure.
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