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Light, water, and nitrogen acquisition and utilization characteristics of trees
for assessing environmental adaptability and vulnerability of alpine trees

Kamakura, Mai
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We analyzed photosynthetic and water use characteristics of two deciduous
broad-leaved (Sorbus matsumurana and Betula ermanii) and two evergreen coniferous (Abies mariesii
and Pinus pumila) tree species on the treeline (the line connecting the highest patches of forest
composed of trees at least three meters high) of Mt. Norikura, central Japan, to explore the
physiological adaptations of trees to alpine environments. We monitored diurnal changes in leaf gas
exchange rates and leaf and soil water potentials in each tree species during the growing season, as

well as bulk leaf water relations based on pressure-volume curves and whole-tree hydraulic
structures. The four species under study relied on different physiological characteristics at both
leaf and plant levels for adaptation to their natural habitat.
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