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Dynamics of soil carbon (C) has a strong impact to global C cycle and the trajectory of climate change because soil
C represents the largest terrestrial C pool on earth. It is therefore critical to understand the mechanisms behind soil C
stabilization and degradation. Soil C stabilization mechanisms can be grouped into three: molecular recalcitrance of
organic molecules, chemical interaction of organic compounds with other soil components, and accessibility
(physical protection due to aggregation). Recent studies suggest that the latter mechanism may be more important
than previously thought. However, aggregation process remains poorly understood. Here we assessed the
contribution of soil microbes on the formation of microaggregate by conducting two laboratory experiments.

Experiment 1: Three types of soil minerals (allophane, kaolinite, and montmorillonite) were incubated with soil
microbial inoculum to assess the optimal condition for the microbially-mediated aggregate formation. The inoculum
and growth media were prepared from water extracts of a local soil A-horizon and O-horizon, respectively. We
found that larger aggregates formed under the conditions of higher dissolved organic carbon per mass of soil mineral
in case of allophane and montmorillonite. We also directly observed round-shaped aggregates of 5 to 20um
diameters for kaolinite experiment.

Experiment 2: Soil bacteria, Pesudomonas Putida, was incubated with glucose as C source in the presence of
kaolinite, montmorillonite, and goethite for 11 days. While >96% of added C remained in solution in sterile controls,
>80% of added C was lost as CO2 from inoculated samples. We found 4-20 um sized aggregates in kaolinite and
goethite treatments while no clear aggregates were observed for montmorillonite treatment by SEM. The latter
treatment, however, showed the highest fraction of added C remained in solid phase after acid-alkali extraction,
implying stronger C stabilization.

Threse results suggest that soil microbes can promote microaggregate formation via the interaction of microbial
metabolites with small mineral particles. The nature of these aggregates should be examined in future works.




