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Soil organic matter (SOM) is one of the most important pools of the global carbon cy-
cle. Soil microorganisms do not only catalyze its mineralization and transformation,
but they are also a carbon source for the formation of refractory soil organic matter. We
investigated the fate and the contribution of this carbon source by incubation of soil
with genetically (lux CDABE) and13C-labeledEscherichia colicells. Cell survival,
carbon assimilation, mineralization and stabilization in SOM, persistence of the gene
label, and the incorporation of the13C carbon into fatty acids and amino acids were an-
alyzed. After 105 days, no more viable cells were detectable, but even after 224 d only
about half of the carbon was mineralized; the genetic label could always be detected.
The E. coli-derived carbon in the total and the biomass fatty acids declined within
a few days at the beginning of the incubation andE. coli C was assimilated by sev-
eral guilds of microorganisms distinctively feeding onE. coli as shown by rRNA-SIP.
These bacteria all belong to three groups which are characterized by gliding motility
and are known as micro predators. Later on, the level of total fatty acids remained
constant whereas the PLFA declined until day 224, which indicates that half of the



remaining13C label was still associated to living biomass and the other half has been
distributed to non-living SOM. The shift in the isotopic composition of the individual
fatty acids also indicated that theE. coli-derived carbon was incorporated into the mi-
crobial food web. The total amino acids of the soil showed a constant amount ofE.
coli-derived13C, but the biomass amino acids declined. Neither the isotopic enrich-
ment nor the percentages of the individual amino acids changed during incubation,
suggesting that amino acids were metabolized as whole peptides. However, more than
90 % of the protein bound13C were retained in the soil after 224 d indicating strong
stabilization capacities for proteins and peptides in soil.


