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Abstract: Tree species can generally be classified into two groups, heterobaric and homobaric leaf species, according to
whether bundle-sheath extensions (BSEs) are found in the leaf (heterobaric leaf) or not (homobaric leaf). In this study, we
study whether the leaf type is related to the growth environment and/or life form type in sub-tropical broadleaved forest in
Okinawa, Japan. We investigated the distribution of leaf morphological differences across different life forms of 142 tree
species in 49 families. In total, 80 species (56%) in 34 families had homobaric leaves, and 62 species (44%) in 27 families
had heterobaric leaves. We found that the proportion of heterobaric and homobaric leaf species differed clearly across
taxonomic groups and life form types, which were divided into five life form types (understory, sub-canopy, canopy, canopy
gap and vine species). Most understory (78%) and sub-canopy (76%) species such as Rubiaceae and Myrsinaceae had
homobaric leaves. In contrast, heterobaric leaf trees appeared more frequently in the canopy (65%) such as Fagaceae and
Lauraceae and in canopy gap species (67%). More than half vine species had homobaric leaf (56%). Our results suggest that
tree species in the sub-tropical forest adapt to spatial differences in the environmental conditions experienced at the mature
stage of each species by having different leaf types, since these potentially have different physiological and/or mechanical
functions.
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Fig-1.

Arrows indicate bundle sheath. (A) Heterobaric leaf from

Photographs of transverse sections of the leaves.

canopy tree (Quercus miyagii), (B) heterobaric leaf from gap
species (Aralia elata), (C) homobaric leaf from gap species
(Ficus virgata), (D) homobaric leaf from understory (Ficus

ampelas).

2009 4 8 H & 2010 4 2 Az, —kHkLEBEED
WERVDBHRNE TIREVEREIZAE TS, 498 142

FERY 1 RV SR e U S ' O s 1 e 0 1 e s 1
TOEZEIZLY, 5 SOAFR (EAHE, mEAHE K
AH, v o TR, DD IIZE LT (2, 13, 14).
I T U, MBI CHEE R RS O A E
FERB L, SLTEHERHE & SIEREAHRC T (K1, 2).
FWR7R & RHEE IO A S R R ST E T 5
M efEoEL IR bRz (K 2), SEixzh
LOFETEFIEL L72(6). 7=, PHULBZE G,
[ U R — (R O EA T 2 SOIEDTEHEA FF-Ofl
TR BT,

K-2  RERE L FEIEBRMOEOFEETH (40 )
(A) BEEOSAK, AXF0 Y7 0nH iy, (BEFED
¥y v TR, A XV (OBEEOSER, =v7A,
DYFEEOEAR, HV 2=/, (EVFEEDER, RF
a v, (AFEEEEE) OMWER, hx\hra /X,

Fig-2. Photographs of leaf surface. (A) Heterobaric leaf from
canopy tree (Quercus mivagii), (B) heterobaric leaf from gap
species (Ficus erecta), (C) heterobaric leaf from canopy tree
(Cinnamomum okinawense), (D) homobaric leaf from canopy
tree (Ficus microcarpa), (E) homobaric leaf from understory
(Psychotria rubra), (F) homobaric leaf (middle type) from

sub-canopy tree (Glochidion zeylanicum).
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Table 1. Number of species in each leaf type and genus

investigated.
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Aquifoliaceae
Araliaceae
Caprifoliaceae
Celastraceae
Ericaceae
Euphorbiaceae
Fagaceae
Lauraceae
Melastomataceae
Moraceae
Myrsinaceae
Oleaceae
Rosaceae
Rubiaceae
Symplocaceae
Theaceae
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Fig. 3. Percentage of heterobaric and homobaric leaf tree

species among life-form types
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