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The morphological and physicochemical traits of leaves are important in terms of plant adaptation to various growth
environments, because such traits play central roles in various functions including photosynthesis. We measured the toughness,
mass per unit area (LMA), nitrogen content, and "N levels of the leaves of different life forms of 39 broadleaf woody plants
in interior Alaska. The plants were divided into three life forms based on the maximum height of adult plants: understory (<1
m), small (=1 m to <5 m), and canopy (>5m). Evergreen species accounted for a large proportion of understory woody plants
(44%), whereas most small (87%) and canopy (100%) trees were deciduous. Higher LMA, increased toughness, and higher
C/N ratios prolonged leaf lifespan in evergreen species. We also evaluated the presence/absence of bundle-sheath extensions
(BSEs), which contribute to the mechanical support of leaves and enhance photosynthetic ability by improving hydraulic
properties. In total, 11 species (28%) had homobaric leaves (BSEs were absent) and 28 species (72%) had heterobaric leaves;
these proportions are similar to those of woody plants of other temperate deciduous forests. The 5"°N values reflected the
presence of root symbionts such as ericoid mycorrhiza or Frankia sp. Our results suggest that leaf traits may affect both the life
form of the host plants and leaf longevity in both evergreen and deciduous species. Those results have been published in
Kenzo et al. (2016).
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Table 1. Ratio of heterobaric tree species, leaf mass per area (LMA), leaf toughness, nitrogen and carbon contents, C/N ratio,
and stable carbon (5'3C) and nitrogen (5'°N) isotope ratios of deciduous and evergreen leaves. Asterisks indicate significant differences.

Leaf habit Heterobaric LMA Toughness Nitrogen Carbon CIN R(© 3N
species (%) (g m?) (N cm?) (%) (%) (%o0) (%)

Deciduous e 59.9+3.1"  20.4+25" 2.04+0.1°  52.8+0.5"  30+#3"  -29.3+0.2"™ -0.65+0.5"

Evergreen 56" 123+12.4°  66.6+7.5" 1.10+0.9°  57.0+1.4°  55+#5"  -30.0+04" -4.10+0.7"

Figure 1. Transmission micrographs of surface and
transverse sections of leaves. Arrows indicate bundle
sheathes. (A) A heterobaric leaf from a canopy woody
plant (Populus tremuloides), (B) A heterobaric leaf from a
canopy woody plant (Populus balsamifera), (C, D) A
homobaric leaf from an understory woody plant
(Vaccinium vitis-idaea)
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Figure 2. The percentages of trees with heterobaric and

Understory (16) - - homobaric leaves (A), deciduous and evergreen species

(B) among different life forms. The numbers in
0%  25%  50%  75%  100% 0%  25%  50%  75% {00  Parentheses are the numbers of species analyzed.
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