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A review of quantitative genetic components of fitness in salmonids: implications for adaptation to future change
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Salmon, trout and charr are commonly subjected to strong, novel selective pressures due to anthropogenic disturbances and global climate change. Consequently, there is considerable interest in predicting the evolutionary trajectories of extant populations. Integral to making predictions is knowledge of the genetic architecture of fitness traits. We reviewed the published literature for estimates of heritability and genetic correlation for fitness traits in salmonine fishes with two broad goals in mind: summarization of published data and testing for differences among various important factors. Balanced coverage of the suite of factors was lacking as were estimates of some specific important factors and fitness traits. Most notably, estimates for wild populations and behavioral traits were nearly absent. Heritability estimates were skewed toward low values and genetic correlations toward large, positive values, suggesting that significant potential for evolution of traits exists. Furthermore, experimental setting had a direct effect on h2 estimates, and other factors had more complex effects on h2 and rG estimates, suggesting that available estimates may be insufficient for use in models to predict evolutionary change in wild populations. Given this and other inherent complicating factors, making accurate predictions of the evolutionary trajectories of salmonine fishes will be a difficult task.
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