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Abstract:

Immunocompetence varies not only between host-pathogen settings, but also within species.
Theory suggests that differences in the strength of immunity are shaped by competing life history
demands, reflected in a trade-off between investing resources into reproduction and into immune
defense. Earlier exploration of this trade-off has typically focused on explaining sexual
dimorphism in immunocompetence. In order to maximize lifetime reproductive success,
organisms that experience strong sexual selection (typically males) are expected to decrease
investment into immune defenses in favor of reproductive effort. However, in reality, time to
infection is stochastic. Therefore, some lucky individuals may be poorly equipped to deal with a
parasite, yet reproduce just fine for a while. The theoretical ramifications of this remain
unexplored, as do the system-specific fithess consequences of infection: not all infections kill, or
stop the host from reproducing. To fill in these knowledge gaps, we derive optimal resource
investment strategies into immune defense vs. reproductive effort for varying levels of parasite
pressure and severity when individuals accrue fithess both before and after infection. Further, we
explore the impact of sexual selection on this trade-off, in combination with varying levels of
resistance against, and tolerance of, parasites. Our results confirm that optimal investment into
immunity changes depending on the intensity of mating competition. Interestingly, organisms
divert energy away from immunity not only when parasites are rare, but also when they are very
common — though the latter case only appears when sexual selection is strong, yielding a ‘live

fast, die young’ life history solution.



