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Abstract

Comparative ecophysiology of the leafl photosynthetic traits in Japanese beech grown in prove-
nances facing to the Pacific Ocean side and facing to the Sea of Japan.

Leaf size of Japanese beech (Fagus crenata) is large for growing in provenances facing the Sea of
Japan (SJ) and small for growing in provenances facing the Pacific Ocean (PO}, Beech Leaves of
PO was 1.3 times thicker with two layers of palisade parenchyma than those of the SJ. The com-
partment size of a leaf (leaf mesophyll area divided by the extension of vascular bundle sheathes)
of the PO was smaller than that of the SJ. Light saturated photosynthetic rate at ambient CO.
(Pmax) of the PO was ca. 1.3 times higher than that of the SJ. Pmax was positively correlated with
leaf thickness and negatively correlated with the distance between veins. Photosynthetic depression
above the optimum temperrature for the PO was lager than that of the SJ, which may indicate a
higher stomatal regulation capacity of the PO. Based on the P-V curve method, beech leaves of the

PO had high drought tolerant capacity.
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Fig. 1. Temperature dependent of net photosynthetic rate measured at the saturated PPFD (<350 pmol-m™
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Simple infiltration method for beech leaves

Japan Sea side
Naeba

at 20°c g at 38°c b

Pacific Ocean side
Amagi ;

at 20 C at 38°c  d

Fig. 2. Infiltration method applied for stomatal open-
ing of beech leaves in provenances facing the Sea
of Japan and facing the Pacific Ocean.

a: Leaf of Naeba at 20°C; b: Leaf of Naeba at
38°C; c¢: Leaf of Amagi at 20°C; d: Leaf of Am-
agi at 38°C.,

Kuromatunai Amagi

Fig. 3. An example of the compartment size circum-
scribed by bundle sheath extension in beech native
to the provenances facing to the Sea of Japan
(K;Jromatsunai) and facing the Pacific Ocean (Am-
agi).
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Fig. 4. Effects of leaf morphological characters on light saturated photosynthetic rate (Pmax).

0.lmm
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Fig. 5. An example of cross section of a beech leaf.
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Fig. 6. A negative correlation between specific
leaf area (SLA) and light saturated photosyn-
thetic rate (Pmax).

Fig. 7. An example of leaves suffering from desicca-
tion and strong sunlight.
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Fig. 8. Relationship between leaf water potential at
wilting point and osmotic potential at full turger of
various tree species (followed by Maruyama 1996).

Amo: Acer mono; Cj: Cryptomeria japonica ;
Qmo: Quercus mongolica var. grosseserata ;
Qmy: Q. myrsinaefolia ; Pt: Pinus thunbergii.
For beech, Ku from Kuromatsunai (SJ) , Na
from Naeba (SJ), Am from Amagi (PO) and Fu
from Fukuoka (PO).
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