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Abstract 1 

 2 

Aspen is a widespread commercial forest tree of high economic importance in western Canada 3 

and has been subject to tree improvement efforts over the past two decades to increase 4 

productivity of the forested land base. Successful selection and breeding programs rely on both 5 

accurate estimate of the potential for genetic gain for commercial traits as well as correlated 6 

responses of other traits that may be important for fitness. Here, we estimate genetic parameters 7 

of growth and adaptive traits in 10 progeny trials containing more than 30,000 trees with known 8 

pedigree structure, including 60 half-sib families, 100 full-sib families and 1,400 clones. Narrow-9 

sense as well as broad sense heritabilities were generally low with values around 0.2 and 10 

standard errors of approximately 0.1. Phenology traits, bud break and leaf abscission, had 11 

moderate broad- and narrow-sense heritabilities around 0.4 with standard errors of 0.1. For all 12 

measured traits, additive genetic variation was most important and dominance and epistatic 13 

variance components were small or zero. Moderate to strong genetic correlations were found 14 

between growth and phenology (r=-0.3 and 0.7) with tall trees being associated with early 15 

budbreak and late leaf abscission. Survival was not compromised by early bud break or late leaf 16 

abscission. In fact, the reverse appeared to be true, indicating that utilization of the growing 17 

season was more important than avoidance of early fall frosts or late spring frosts across all test 18 

sites in this experiment. We conclude that selection for growth traits in five to eight year old 19 

aspen trees promises only small genetic gains, but higher heritabilities are expected at a later date 20 

based on other trials. Strong additive genetic correlations between growth and phenology 21 

indicates that much of the genetic gain at the early stage of stand development will be due to 22 

expanding the growing season, which may increase the risk of frost damage in spring and fall. 23 

 24 


