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Readings for April 17, 2003

What promotes adaptive radiation in bacteria?  

Rosenzweig, M. L. 1995. Species Diversity in Space and Time. Cambridge University Press, Cambridge, Ch. 2 and pages 312-313.

Chapter 2 describes, without explanation, the major patterns of species diversity.  Effect of region size.  The chapter begins with a quantitative description of how the number of species increases with the size of the habitat.  Unfortunately, bacterial ecologists are not in a position to quantify so rigorously how species diversity is affected by any determinant, since we don’t know how many species-like ecotypes exist anywhere.  I’d suggest you simply peruse the graphs of pp. 8-25 to get the general pattern.  These patterns are of course due to everything not succeeding everywhere.  Latitudinal gradients.  Note that for almost every group of organisms considered, there is the greatest species diversity in the tropics, with diversity falling toward the poles.  Rosenzweig’s discussion of the proper way to compare tropical and temperate regions for their diversity is interesting, but not necessary for our purposes.  A perusal of the graphs will suffice.  Does the nearly universal latitudinal gradient in species diversity extend to bacteria?  Habitat variety.  Quantitative  measures of habitat variety that are relevant to the organism (e.g., foliage height diversity for birds) are amazingly robust in predicting the amount of species diversity in animals.  Can such an approach predict the number of bacterial species that can be maintained in a region, or the opportunity for adaptive radiation?  What criteria of habitat variety would you use for different bacterial groups?  Disturbance.  Will regular disturbance increase the number of bacterial species that can be maintained in a community?  Productivity.  Does the quantity of resource (not the diversity of resources) that can be utilized by a guild of bacteria affect bacterial species diversity and the opportunity for adaptive radiation?  You can skip pp. 46-49.

The section on key adaptations deals with Vermeij’s theory that modularity of an organism leads to its evolvability.  That is, if an organism is built of numerous developmental and physiological components that act independently of one another, and can evolve independently, then we can predict the organism should easily evolve into new niches with relatively few constraints.  Bacteria are likely highly modular organisms, and we should consider what kind of bacterium is likely to be the most modular and evolvable.  

Schloter, M., M. Lebuhn, T. Heulin, and A. Hartmann. 2000. Ecology and evolution of bacterial microdiversity. FEMS Microbiology Reviews 24:647-660.

This article describes methods that can be used to discover ecological diversity within named bacterial species (“microdiversity”) in ways that complement methods we have already discussed (see section 2.5 and Table 1).  These methods are very powerful but have the disadvantage that there is no method for determining which molecular clusters correspond to ecotypes (in contrast to MLST’s Burst algorithm and the Star phylogeny method).  I was particularly moved by section 4, which gives some spectacular examples of ecological disparity within a named species (e.g., Burkholderia cepacia ecotypes adapted to onions, soil, and humans).  Please focus on sections 2.5 and 4.

