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In anti-herbivore defenses in plant species, genetic polymorphism of defensive lev
el is sometime observed within a single population. In order to understand mechanisms resulting in the pol
ymorphism of trait that influences interaction among individuals, I analyzed its evolutionary process from

a viewpoint of game theory. I focus on a cooperative game, in which an individual investment benefits mem
bers of the interacting ?roup. According to the analysis, it is shown that a possibility of occurrence of
polymorphism significantly depends on properties of benefit and cost functions of cooperation. For example
, the benefit can be a function of the total investments, or a total of functions of each investment. Evol
utionary branching and following polymorphism evolution are possible in the former, but impossible in the
latter. The study successfully revealed evolutionary conditions of a class of cooperation, involving anti-
herbivore defenses in plants.
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