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ABSTRACT

In a changing climate, delaying the time of bud flush may be advantageous to boreal forest species to reduce the risk of
spring frost damage. In this study, we examined the potential effect of assisted migration of tree seed on time to bud flush
for white spruce. Flushing times of seedlings from 23 white spruce provenances from Ontario were observed under vary-
ing temperature conditions simulated in controlled environment chambers. Results indicated that time to bud flush var-
ied considerably among provenances. Although higher temperatures significantly promoted bud flushing for all prove-
nances, provenance-by-temperature interactions were negligible, indicating stable performance of white spruce
provenances for this adaptive trait. Spatial patterns of variation among provenances in bud flushing were not consistent
with patterns found in range-wide provenance tests. Assisted migration of tree seed across relatively short distances is
unlikely to delay bud flushing time in white spruce. Some southern populations may flush earlier at more northerly sites,
which would exacerbate spring frost risk. Tree improvement may be an effective approach to utilize among- and within-
provenance variation to enhance this fitness trait for better climatic adaptation.
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RESUME
A la suite d'un changement climatique, le report du debourrement des bourgeons pourrait s'averer avantageux pour les
especes des forets boreales en leur permettant de reduire le risque de gel printanier. Au cours de cette etude, nous avons
etudie les effets potentiels de la migration forcee de semences depinette blanche sur la periode de debourrement.
La periode de debourrement de semis issus de 23 provenances depinette blanche de 1'Ontario a ete observee selon des
conditions de temperature variables simulees dans des pieces a environnement controle. Les resultats ont indique que
la periode de debourrement des bourgeons varie constderablement selon la provenance. Meme si des temperatures
significativement plus elevees ont favorise le debourrement des bourgeons pour toutes les provenances, les interactions
entre la provenance et la temperature etaient negligeables, indiquant une performance uniforme des provenances
depinette blanche en fonction de cette caracteristique d'adaptation. Les patrons spatiaux de variation entre les provenances
dans le cas du debourrement des bourgeons nbnt pas ete constants par rapport aux patrons observes lors de tests de pro-
venance sur lensemble de la distribution. La migration forcee des semences depinette sur de relativement petites distances
ne devrait vraisemblablement pas retarder la periode de debourrement des bourgeons de lepinette blanche.
Certaines populations australes pourraient debourrer plus hativement dans des stations plus nordiques, ce qui pourrait
exacerber les risques de gel printanier. L'amelioration genetique pourrait constituer une approche effective d'utilisation
de la variation au sein d'une provenance et entre les provenances pour renforcer cette caracteristique d'adaptabilite
aux conditions climatiques.
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Introduction
For boreal forest species, which are often subjected to
unfavourable spring weather conditions, such as late spring
frost, time to bud flush is an important adaptive trait (Bailey
and Harrington 2006, Man et al. 2009). Dehardened buds or
actively growing tree tissues can be severely damaged or killed
at temperatures slightly below freezing (Glerum 1973, Bigras
and Hebert 1996). When bud flushing is not synchronous
with local climate, the vulnerability of trees to damage from
late spring frost increases, which can result in losses of vigour
and growth potential (Rehfeldt 1979, 1992; Matyas and Yeat
man 1992).

A possible consequence of climate change is weather pat-
terns that deviate from climate norms and more extreme vari-
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