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We need to link fundamental soil characteristics (soil chemistry, soil structure) to the presence and activity
of microbes (archaea, bacteria, fungi). In view of this overarching goal, in this experiment we studied the
microbiological, chemical and physical characteristics of microaggregates in organic and conventional

tomato plot soils at Russell Ranch.

Soil aggregates are the fundamental building blocks of soil and provide characteristics of soil structure.

Aggregate stability is an indicator of organic matter content, biological activity, and nutrient cycling in soil
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CONCEPTUAL DIAGRAM OF A MACROAGGREGATE

From Jastrow and Miller, 1998, /n Soil Processes and the Carbon Cycle, CRC Press.
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% Carbon

Permanganate Oxidizable Carbon (POxC)= Estimate of labile carbon

Fraction of the SOM pool (2 to 5 yr residence time)

Includes the C most readily degradable by microorganisms as well as that bound to soil minerals

Generally the organic plots had greater labile carbon

Labile carbon consistently decreased with depth

POxC trends consistent with measurements of dissolved organic carbon and total microbes
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Through a history of compost application and other organic farming practices, the organic tomato plots
at Russell Ranch have achieved higher water stable microaggregate numbers. In turn, these
microaggregates have higher indicators of biological activity, including denser microbial populations
and higher carbon and nitrogen concentrations. Indicators of specific activity such as denitrification
genes suggest that the microbial populations have diverged, with a much lower proportion of the
conventional treatment soil microbes capable of carrying out denitrification to completion.



