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Saito, S. : Diurnal changes of the photosynthesis and dark respiration of leaves on upper canopy and environmental factors causing
the changes Kyushu J. For. Res. 56 : 78-81, 2003 Diurnal changes of photosynthetic function and dark respiration (Rd) of the
Cinnamomum camphora (L.) Sieb. were studied in connection with the environmental factors to parameterize these phenomena in a
model that estimated photosynthetic production of the forest. The dark respiration showed nomo-modal changes with maximum at noon.
The photosynthetic function was relatively high in the morning but decreased in the afternoon. The main cause of the changes was
considered as the vapor in the air for photosynthetic function and as the temperature for dark respiration. The leaf-to-air vapor pressure
deficit explained 78% of the variation of the photosynthetic function. The vapor pressure deficit in the air (difference between actual
vapor pressure and saturated one at air temperature) also explained 72% of the variation of the photosynthetic function. On the other
hand, the multiple regression analysis showed that the air temperature and the accumulated light intensity explained 96% of the
variation of the dark respiration. Single regression analysis also showed that 91% of the variation of the dark respiration was explained
by the temperature only (the air temperature or leaf temperature).
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Fig.1 Diurnal changes of the light intensity (PFDi) , gross photosynthetic rate (Pg) , dark respiration
rate (Rd) and relative gross photosynthetic rate (RPg) on a fine day (2002. July. 23).
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Table 1 The inclination (a), interception (b) and coefficient of determination (R?) in fitting the relation between Pgmax or

Rd and environmental factors to a regression line

KEH /N Pgmax Rd

Environmental factor a b R? a b R?
LB PFD a —0.918 17.207 0. 3416 —0.4201 —0.6835 0. 6531
light PFDi —0.0026 16. 637 0.5786 —0.0008 —1.3711 0.418
T Ta —0.4734 30. 086 0.494 —0.1916 4. 4874 0.9156
Temperature Tl —0.5138 31.987 0. 5486 —0.2009 4.5953 0.9117
ARG RH 0.158 7.841 0.6524 0.0415 —4.0829 0. 6447
W —1.6889 19.156 0.781 —0.5902 —0.7196 0.7696
Vapor in air W' —1.5746 18. 826 0.7224 —0.5294 —0.4912 0.8723
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Fig. 2 The relationship between the light-saturated gross photosynthetic rate (Pgmax) and the vapor
in the air (the relative humidity: RH, the leaf-to-air vapor pressure deficit: W, the vapor pressure

deficit in the air: W')
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Fig. 3 The relationship between the dark respiration rate (Rd) and the temperature
(the air temperature: Ta, the leaf temperature: T1).
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