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found that monarch caterpillars CJI}.SCqm.SFC{E Lille lh]g}}tl)yv [OXiC. Cardiac 81Ycosid

present in the milkweed plants on which they ,LCI t ?err_ ?llpmwdlng a highiy o £s
tive defense against bird predators not only for the Cd[EI’I:_Jl_ ar but alsg for the adecﬁ
butterfly. Thus, the monarch butterfly has evolved the ability to feed op , Plan t}lllh
is unpalatable to other insects, and it also uses the plant poison for js o fmeal
tion against predators. It can be assumed that the numerous cases of MUtuglisp, dg

scribed in the next section involve coevolution at various levels.

3 Evolution of Cooperation: Group Selection

Statement

To account for the incredible diversity and complexity of the biosphere, scientists
have postulated that natural selection operates beyond the species leve] ang beyong
coevolution. Group selection, accordingly, is defined as natural selection between
groups or assemblages of organisms that are not necessarily closely linked by muty.
alistic associations. Group selection theoretically leads to the maintenance of traits
favorable to populations and communities that may be selectively clisz:lciv.ramagegu5

tion as aniotﬁ'ﬂt;ir;fmn dﬂm g82me and on the theory of reciproca-
genetic theory, In the prisoner’s ;ﬂm Qnal mpetition-based, surviyal-of:the-fittest
10t o cop 8 B i of immedigte g g, PLYCES” decide whether o co-
T e i e 0 Bt e o o o, 457
both do worse than -lf;lﬂ_[gaj hadoes_ HQWEVei'. if both choose not to cool:;eratt:. they
game” conyi e ot Co0perated. If ingiyidual. continue to interact (the




case for group selection as fol-

ss negative over
pment of a “prudence”
y er hasts because

s parents ancl oﬁspnng) can.bc
ated species). Once genes
lection, cooperation can spread
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related or otherwise similar species is known as the competitive exclusion Princy
& - e- S
1

e ipgers many Selective adaptations thag enhg !
EOUS smpetition (rggers : : ek
multaneously, comp in a given area or community, the .

existence of a diversity of organisms

Explanation and Examples

Ecologists, geneticists, and cvolutionists have Wll'il[l?._n mFCh a.boul .imerspeciﬁc Com.
petition. Generally, the word competition is used in >ItUARONS I Wil ch NCgative infly,
ences are due to a shortage of resources used by b.O[h iy Incerspecific ‘om eu"
tion is frequently discussed in terms of direct physical mteracuor? versus explﬂilatiur;
competition. Interference competition occurs w.hen two SPecies come iny, direey
contact with each other, such as fighting or defending a territory. ExplOitatiOn com.
petition occurs when one species exploits a resource, such as food, space. or Prey, in
common with another species but without direct contact with that Species, Thjg m
direct exploitation of resources can provide a competitive advanta ge for one Species
against another.

The competitive interaction can involve space, food or nutrients, light, waste ma-
terials, susceptibility to carnivores, disease, and many other types of muyg] interac.
tions. The results of competition are of interest to evolutionary biologists anq have
been much studied as one of the mechanisms of natural selection. Interspecific cop,.
petition can result in equilibrium adjustments between two species or, if severe in
one species population replacing another, or forcing the other to occupy anoti-ler
Space or to use another food (whatever was the basis of the original competitive 5.







