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Climate change has been demonstrated to accelerate snowmelt in alpine systems, which can represent a critical
ecosystem change for alpine plant communities. Understanding how snowmelt timing affects phenology and the
development of alpine plants, and the capacity of these plants to respond, is thus necessary for predicting alpine
community response to climate change. We examined the effects of snowmelt timing on the phenological devel-
opment of the common clonal alpine shrub Salix herbacea over three growing seasons using both a space-for-time
substitution along a natural snowmelt gradient and a reciprocal transplant experiment of clonal fragments between
early and late snowmelt microhabitats.

Leaf, flower and fruit development time was significantly influenced by snowmelt timing along both the
natural snow gradient and in the reciprocal transplant, with less time required to develop to each phenophase
in shrubs growing naturally in late-lying snowbeds and in S. herbacea clonal fragments transplanted from
early-exposure sites into late snowbed microhabitats. This suggests that snowmelt timing, likely through the
regulation of seasonal temperature accumulation, controls phenological development. In addition, the transplant
experiment indicated that S. herbacea demonstrates a highly plastic phenological response to snowmelt timing,
because there was no significant difference in phenology between clones originating either from snowbeds or
early exposure sites when exposed to the same climatic conditions. Thus, S. herbacea may be able to profit from
accelerated snowmelt due to climate change by developing soon after snowmelt. However, freezing damage during
vulnerable early development stages may increase, as phenological development is slowed and the probability of
lethal freezing events is increased under early snowmelt conditions.


