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    ABSTRACT
Theory predicts that the ability for natural selection to remove deleterious mutations from a population, and prevent the accumulation of genetic load, is a function of the effective population size (Ne). Shifts from random mating to self-fertilization (“selfing”) are predicted to decrease Ne through a variety of genomic changes - including a reduction in effective recombination and an increase in homozygosity. While a long history of theory suggests that the efficacy of selection, particularly against non-recessive mutations, should decrease with selfing rate, comparisons of genomic-based estimates of the efficacy of selection between related outcrosser-selfer pairs have revealed conflicting results. We address this paradox by simulating the evolution of strongly deleterious recessive and weakly deleterious additive mutations across a range of recombination, mutation and selective parameter combinations. We find that the genetic load of a population can either increase, decrease, or not vary with selfing rate. Genetic load is higher in selfers only when recombination rates are greater than mutation rates. When recombination rates are lower than mutation rates, an accumulation of recessive mutations leads to pseudo-overdominance, a type of balancing selection, in outcrossing populations. Using both simulations and analytical theory, we show that pseudo-overdominance has strong negative effects on the efficacy of selection against linked additive mutations and that a threshold level of selfing prevents pseudo-overdominance. Our results show that selection can be more or less effective in selfers as compared to outcrossers depending on the relationship between the deleterious mutation rate and gene density, and therefore different genomic regions in different taxa could show differing results.
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