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Since obligate parasites or predators often severely exploit their hosts or preys, even

they cannot live without victims, exploiter-victim interactions are likely to result in

evolutionary change of offensive and defensive traits. In such antagonistic interactions, the

evolution of one species promotes the counter-evolution of the other, thereby triggering

evolutionary exaggeration. Trait coevolution of host-parasitoid is relevant to stable coexistence

of population, genetic diversity and speciation or pathogen evolution and prediction of




epidemics. In contrast with its importance, however, coevolutionary dynamics arise as a
consequence of interactions within an interspecific polymorphism of coevolutionary traits is
complex and detecting evolutionary change through population is extremely difficult.
Theoretical approaches are suited to explore such a complicated coevolution of host-parasitoid
and many theoretical models on arms race have been proposed and have shown that arms race is
a possible outcome of many factors (e.g. host productivity, cost of coevolutionary trait) in last

several decades.

In this thesis I report that the mathematical model of i) the camellia-weevil trait
coevolution with empirically estimated parameters and ii) mixed planting strategies of resistant
host crops and disease control. In the first section, I analyzed the coevolution of Japanese
camellia and its obligate seed predator weevil. Evolutionarily stable analysis predicts if
camellia demographic parameters vary latitudinally, data collected over the geographical scale
of rostrum length and pericarp thickness should lie on an approximately linear curve with the
slope less than that of the equi-probability line 4B of boring success, where 4 and B are
coefficients for the logistic regression of boring success to pericarp thickness and rostrum
length, respectively. This is a robust prediction as long as the cost of rostrum length is
nonlinear (accelerating). As a result, boring success should be lower in populations with longer
rostrum length, as reported in the weevil-camellia system (Toju, H., and Sota, T., 2006a.
American Naturalist 167, 105-117). The nonlinearity (exponent) for the cost of rostrum length

estimated from the geographical cline data for the weevil-camellia system was 2.2, suggesting

nonlinearity between quadratic and cubic forms.

In the second section, I study the mixed planting of resistant host and optimal control
strategy. ES analysis reveals that high frequency of resistant host invokes counter evolution of
parasitoid. As a result, an intermediate optimum mixing ratio for the susceptible and resistant
hosts minimizes the total damage. On the other hand, initial damage which is calculated for an
initial few generations is always lower as host resistance and resistant frequency is high. This is
because higher frequencies of resistant hosts delay disease outbreak. This suggests that if initial
prevention is implemented effectively, an introduction of resistant lines is efficient. It is more
apparent when the environmental factors or other parameters suit parasitoids and disease

becomes more prevalent (e.g. high host density or searching efficiency of parasitoid).
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