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CONCLUSIONS

As we’ve highlighted throughout this review, the sheer number and diversity of individuals and
species in natural microbial communities greatly facilitates their rapid adaptation to changing
environments. Bacteria can respond to selection pressures that are heterogeneous across very
small to very large geographic distances; thus, the spatial structuring of bacterial populations and
communities is likely to differ remarkably across the traits, species, and systems being examined.
Similarly, given the rapid rate at which bacterial populations can respond to local selection, their
rate of adaptation may often be more limited by the speed at which the environment changes,
rather than by the adaptive potential of populations. As such, the rate of evolution will differ
among systems and environments, and again should fall across a continuum of rapid to relatively
slow population- and community-level change. Finally, the many ways in which genomes can be
populated by different combinations of environment-specific genes result in so-called highways of
sharing (Beiko et al. 2005) between distinct species inhabiting the same spatiotemporal location or
between not-so-distinct strains from geographically remote locations.
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