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Comparison of water use efficiency and transpiration rate between Japanese cedar and Japanese beech
reconstructed from carbon isotope ratios of annual tree-rings
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1 Forestry and Forest Products Research Institute

Abstract: Based on carbon isotope ratios of the tree-ring cellulose (6°Crr), lifetime water use efficiency (iWUE) and transpiration
rate (E) of Japanese cedar and Japanese beech were estimated. i WUE of Japanese cedar was greater than that of Japanese beech, and
E of Japanese beech tended to be greater than that of Japanese cedar. iIWUE of Japanese cedar seemed to increase with increasing
CO:2 concentration, vapor pressure deficit (VPD), and tree’s radial growth (basal area), while the relationship between iWUE and
environmental factors in Japanese beech was not clear. £ seemed to increase with increasing VPD in both cedar and beech.
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Fig.1 Long-term fluctuations of the (a) intrinsic water use efficiency (iWUE), (b) annual net photosysnthesis (4), and (c)

transpiration (E)
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of Japanese cedar at Kamabuchi and Japanese beech at Appi site. Error bars indicate standard deviation. Error bars with different

letters indicate that there is a significant difference (P<0.05) in the iWUE or E of cedar or beech among the different groups.
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