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Abstract

I examine the role of seed dispersal in determining how local competition among
individuals affects population and community dynamics. Variability in seed arrivals
depends on spatial variation in the location and fecundity of adults and on the combined
effects of two features of dispersal: 1) dispersal distance, how far from a source seeds are
likely to land, and 2) seed clumping, how "noisy"” or unpredictable seed arrivals are at fine
spatial scales. At coarse scales, seed dispersal averages across variation in density, while
at fine scales, stochasticity in dispersal generates variability. Previous analyses of seed
dispersal have not treated dispersal realistically. I develop a gap-dynamic forest simulation
that permits a more complete analysis of the effects of seed dispersal on population and
community dynamics. I generate theoretical resuits in Chapters 2 and 3. I obtain empirical
estimates of recruitment parameters and test the effects of seed dispersal in a natural system
in Chapter 4.

In Chapters 2 and 3, I test the hypothesis that the scaling relationship between local
competition and population and community dynamics depends only on the total magnitude
of variability generated by seed dispersal, and not on the nature of seed dispersal (i.e.
whether variability is derived principally from local dispersal or from seed clumping). In
Chapter 2, I test the effects of contrasting seed dispersal dynamics on population growth
rates and on equilibrium canopy areas. I find that the source of variation does affect
population growth rates but not equilibrium canopy areas. Dispersal distance and seed
clumping exert unique influences on populations when dynamics are governed by
processes operating at low density across broad scales. In Chapter 3, I describe the effects
of seed dispersal on coexistence of competing species. I find that dispersal distance and
seed clumping generate qualitatively different competitive environments. Variability

derived from local dispersal often results in high correlation among species in the
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