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Seasonal changes in leaf water potential, photosynthetic and transpiration rates
in upper canopy needles in Cryptomeria japonica
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Abstract: To clarify seasonal changes in leaf physiological traits in sugi (Cryptomeria japonica D. Don), which is evergreen conifer,
we measured leaf maximum photosynthetic (4max) and transpiration rates (Emax), leaf water potential at predawn (¥pre) and midday
(Pmia), and leaf mass per area (LMA). These measurements were conducted for 10 individuals in a 39-year-old sugi stand at monthly
interval from February to September 2017, except for March. The Amax and Emax in 1-year-old shoots were almost constant from
April to June. In June, when the current shoots had reached long enough to measure, values of Amax and Emax were similar between
1-year-old and the current shoots. Afterward, Amax and Emax in the current shoots increased until August. LMA of the current shoots
also increased from June to September, implying that the maturation of the shoots relate to the increase in Amax and Emax. The Ppre
value was significantly lower in February and April than in other months, maybe due to low temperature, increasing freezing
tolerance and relatively dry soil condition. In contrast, ¥mid value was the highest in February and decreased in August and September.
The seasonal change in ¥mid may be related to the amount of water loss in canopy leaves which is caused by seasonality in
transpiration ability and weather conditions.
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Fig.1 Seasonal changes in LMA (A), maximum photosynthetic
(B) and transpiration (C) rates. Different letters indicate
significant differences (P < 0.05).
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Fig.2 Seasonal changes in leaf water potential (predawn and
midday) and precipitation. Arrows indicate low precipitation
period (white blank) and measurement day for predawn leaf
water potential (black). Different letters indicate significant
differences (P < 0.05).
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