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Leaf internal morphology of trees in coastal and mangrove forests in Ryukyu Islands
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Abstract: Tree leaves can be divided into two types: heterobaric leaves, in which bundle sheath extensions (BSEs) develop around
the vascular bundles of the leaf veins, and homobaric leaves, in which BSEs are lacked. The two types of leaves are not only
morphologically different, but also functionally different in terms of photosynthesis and water use, which is an indicator of functional
differences in trees. In this study, we examined the leaf internal morphology of various tree species in the coastal and mangrove
forests of Okinawa, Japan. Homobaric leaf species accounted for 54% of all species in coastal forests, 86% in mangroves, and 50%
in sub-mangroves. In other studies, the proportion of homobaric leaf species in subtropical forests was 56%, which was similar to
our result, while the proportion in evergreen broad-leaved forests and that in deciduous broad-leaved forests decreased to 40 and
20%, respectively in temperate region. These results suggest that the proportion of homobaric leaf species increases in warm,
evergreen-dominated environments, and their physiological functions may be related with adaptation to the environment.
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Fig-1. Photographs of study sites. A: Coastal forest in
Ada, Okinawa Island, with Heliotropium foertherianum
in the foreground and Pandanus odoratissimus in the
background. B: Mangrove forest in Miyako. Rhizophora
mucronata, Bruguiera gymnorhiza and Kandelia obovata

were dominated in the forest.
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Table 1. Number of homobaric and heterobaric leaf species and

their proportion among forest types

Forest type  Heterobaric ~ Homobaric Homobaric ratio (%)
Coastal 19 22 54
Sub-mangrove 4 4 50
Mangrove 1 6 86
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Fig-2. Photographs of the leaves in costal forest. Arrows
indicate bundle sheath. (A) Heterobaric leaf (Talipariti

(B) leaf

odoratissimus), (C) homobaric leaf (Scaevola taccada),

tiliaceum), heterobaric (Pandanus

(D) homobaric leaf (Hibiscus rosa-sinensis).
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Fig-3. Photographs of the leaves of mangrove and sub-
mangrove plants. Arrows indicate bundle sheath. (A)
Homobaric leaf (Kandelia obovata), (B) heterobaric leaf
(Heritiera littoralis), (C) homobaric leaf (Bruguiera

gymnorhiza), (D) homobaric leaf (Limonium wrightii).
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