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Carbon and nitrogen dynamics inside of soil aggregates
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Surface soils where plants grow typically have a?gregate structure. While
soil is the biggest terrestrial reservoir of C & N and their cycles are largely driven by microbes,
how soil aggregate structure is functionally linked to microbial C & N transformation remain
virtually unknown. By combining soil incubation with isotope tracers, soil physical fractionation,
and chemical characterization of each fraction (e.g., EA, SEM, and NanoSIMS), we showed that the
fate of microbially-metabolized C & N was strongly regulated by aggregate hierarchy. We also
examined the long-term fate of C & N in organo-mineral aggregates using the two buried Andisol
horizons (burial age: ca 500 & 4600 yrs). We found significant linear relationship between C and
pyrophosphate-extractable Al and Fe across all horizons, layers, and the size fractions we obtained
after maximum dispersion of aggregates. We also assessed the effect of soil redox regimes on the
interaction of organic matter with Al and Fe.
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