Causes and consequences of dynamic feedback in population dynamics of Dendroctonus frontalis (Coleoptera: Scolytidae)
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Test 3b: Partial support. As predicted, resin

beetles, and test model predictions by measuring attack rates, resin defenses declined most rapidly in trees sustaining

dynamics, and reproduction within natural infestations.

were unrelated to local population size except
when N < 3000 (Fig. 3 lower). Thus, the pattern
of positive density-dependence in infestation
growth rates (Fig. 1) remains unexplained.
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Attack rate (Attacks dm2 d') Fig. 2. Relations between tree resin systems and attacking

beetls among trees naturally infested during 2001-02.

Test 3a: Theoretical predictions. A model of tree defenses
during attack predicts resin dynamics and beetle reproductive
success as a function of tree defenses and beetle attack rate.
Prediction 1. Resin flow declines most rapidly in trees
sustaining the most rapid attacks.

Prediction 2: Per capita reproduction is highest on trees with
the lowest resin flow.

Prediction 3: Per capital reproduction is maximized at
intermediate attack rates (above right).

Conclusions

* The existence of strong positive density-dependence (Fig. 1) must have a
strong impact on landscape epidemiology but a heretofore promising
explanation for this allee effect (left) no longer seems valid because tree-
specific attack rates are largely unrelated to local population size.

« There are significant challenges in understanding the consequences for
population dynamics of multiple demographic processes that operate on
different hierarchical levels.
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