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Japanese beech (Fagus crenata Blume) is a major canopy tree species and widely dominant in the cool temperate forests
of Japan. F. crenata is known to exist in two ecotypes, the Pacific Ocean type (PAQO) and the Japan Sea type (JAS),
which differ from phenology, leaf morphology, mitochondrial DNA variations, etc. PAO and JAS show different
responses to high-light conditions. When saplings of PAO and JAS were grown in continuous high-light, JAS leaves
became pale green, resulting in shorter leaf longevity than PAO leaves. To elucidate the differences of photoacclimation
response between them, we examined their photosynthetic properties, pigment contents, morphological and anatomical
characteristics.  In JAS exposed to continuous high-light, decreases in Chl and RuBisCO contents resulted in decreases in
photosynthetic activity and electron transport rate, while PAO exposed to high-light maintained high rates of
photosynthesis and electron transport rate because of large amounts of Chl and RuBisCO. Morphological and
anatomical analyses showed that PAO exposed to high-light compared to JAS exposed to high-light increased in leaf mass
per area and layer of mesophyll cells. These results demonstrate that smaller electron sink size in JAS due to decrease in
RuBisCO content in the mesophyll cell lead to accumulation of excess electrons in photosynthetic metabolic pathway.
Thus, PAO has high ability of photoacclimation of leaf anatomical and physiological properties to high light environment
compared to JAS.




