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Microbes mediate biogeochemical  cycl ing of  carbon and nutr ients that
underl ie  ecosystem funct ion,  yet  the expl ic i t  role of  microbes is  often not
considered in biogeochemical  studies.  I  wi l l  present four v ignettes that
demonstrate how character iz ing soi l  microbial  community composit ion and
function can al low us to gain a better  understanding of  controls on soi l
biogeochemical  processes.  First ,  I  wi l l  show how microtopographic
var iat ion in soi l  microbial  community composit ion could explain spat ial
heterogeneity  in soi l  greenhouse gas emissions across seemingly
homogenous agricultural  f ie lds.  Second,  I  wi l l  present how the act iv i ty  of
different  microorganisms harboring the nrfA funct ional  gene for
dissimilatory nitrate reduction to ammonium, an important  ecosystem
nitrogen retent ion process tradit ional ly  thought to be restr icted to anoxic
condit ions,  could contr ibute to the occurrence of  DNRA under oxic
condit ions.  Third ,  I  wi l l  explore the ecological  impl icat ions of  hypothesized
non-respiratory funct ions of  the nitrous oxide reductase enzyme,  which has
histor ical ly  been associated with the anaerobic respiratory process of
denitr i f icat ion.  Fourth ,  I  wi l l  share evidence of  how the mutual ist ic
relat ionship between ectomycorrhizal  fungi  and their  host  trees can vary
depending on environmental  context ,  result ing in different  dr ivers of
ectomycorrhizal  biogeochemical  syndromes.  Together ,  these studies make a
strong case for  opening the microbial  black box to elucidate mechanisms
leading to var iat ion in soi l  b iogeochemical  processes within and across
ecosystems.


