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N atural populations of m ost species appear to b e high variab le genetically.  It has b een
argued  that such variation provid es raw  m aterial for the evolutionary process allow ing
populations to respond  to the d em and s of an ever-changing environm ent.  T he fuel for this
argum ent has largely consisted  in assessing the relative im portance of the various m echanism s
w hich can explain m aintenance of this variab ility.  L ost in the d eb ate has b een the m ore
fund am ental issue of how  m ore com plex genetic variab le populations evolve from  sim pler ones
that are genetically uniform .

Evid ence is accumulating that m onocultures of asexual m icroorganism s reprod ucing in
sim ple unstructured  nutrient-lim ited  environm ents rapid ly b ecom e genetically variab le.  Such
find ings are of particular significance, as they appear to contrad ict tw o fund am ental tenets of
evolutionary b iology, and  ecology: the classical m od el of the evolution of asexual organism s, and
the so-called  com petitive exclusion principle.

T he classical m od el of the evolution of asexual organism s postulates that in the ab sence
of recom b ination a population w ill evolve through a succession of clonal replacem ents.  Except
for those period s w hen the population und ergoes ad aptive shifts, that is w hen one clone replaces
another, the population w ill b e genetically uniform .  T he percentage of tim e that an evolving
population w ill b e genetically uniform  w ill d epend  on the rate of appearance of clones w ith
increased  fitness, as w ell as on the tim e to fixation of such clones.  In its sim plest form , the
classical m od el operates und er the assum ption of the com petitive exclusion principle; nam ely
that that the num b er of clones that can exist in a population cannot exceed  the num b er of
resources.  T hus, in a population w ith a single lim iting resource, the clone possessing the b est
grow th characteristics, d efined  as a function of the m axim um  intrinsic rate of increase and  yield ,
w ill b e expected  to d isplace all others.

I present evid ence that interactions b etw een new ly appearing clones in the evolving
populations, allow for their stab le co-existence.  C ertain clones alter the environm ent b y
increasing the num b ers of resources availab le, w hereas others have evolved  to utiliz e these
resources. Evolved  clones exhib it m ixed  strategies, in that both specialist prod ucers and  utiliz ers
of resources are seen.  A s the num b ers of clones and  resources increase, num b er of possib le
interactions b etw een the clones increases geom etrically.  T hus, w e m ay expect that there is a
positive feed b ack loop, w hich results in progressive increases in com plexity as the population
continues to evolve.

Sim ilar patterns of evolution m ay also occur in the evolution of econom ic system s.  T he
notion of com parative ad vantage in international trad e can lead  to consum ers and  specializ ed
prod ucers in d ifferent trad e groups, resulting in the stab ility of d ifferent econom ic groups or
unions.  Sim ilarly, analyses of the evolution of a business sector involved  in the prod uction of a
new  and  technically elaborate prod uct such as a com puter, have shown that specializ ation of
tasks - and  the creation of new “niche” ind ustries (such as chip prod uction, software d esign and
service ind ustries), m ay frequently result.


