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Leaf Temperature Characteristics being Affected by Light Regimes
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Abstract

To evaluate heat environment surrounding plants diurnal change of leaf temperature in the broad-leaved deciduous and
evergreen trees was measured with microclimatic environmental factors including global solar radiation, and upward and
downward long wave radiation. Maximum daily solar radiation was 961.2 and 976.3 w/m’ in August 9 and 23, respectively.
Upward long wave radiation was slightly higher than downward long wave radiation, showing 404.2 w/m” in August 9 and
394.5 w/m’ in August 23. In addition, daily maximum vapor pressure deficit was 5.42 and 6.84 kPa in August 9 and 23,
respectively, indicating high evaporative demand. Quercus glauca and Acer mono was differently responded to changing
light regimes. On August 9, leaf temperature at the top-positioned leaves of Acer plants was higher than air temperature as
well as those of Quercus plants in the morning. This indicates that stomata in Acer plants were closed by heat stress or water
stress in the morning, while Quercus plant maintained active transpiration by opening stomata.

These results indicated that improved light regimes such as gap opening in the closed forest may not always affect
positively in the physiology of understory plants.

Key Words : Forest gap, Global solar radiation, Leaf temperature, Long wave radiation, Transpiration
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Fig. 1. Changes in global solar radiation and long wave
radiation (top), air temperature and relative
humidity (middle), and wind velocity (bottom)
measured in agricultural field of Osaka University
on August 9, 1999.
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Table 1. Maximum daily global solar radiation (MDGSR), Downward longwave radiation, upward longwave radiation, and
daily maximum vapor pressure deficit (DMVPD). Down and upward longwave radiation was indicated as mean+SE

Aug 9

Aug 23

MDGSR (w/m”)

Downward longwave radiation (W/mz)
Upward longwave radiation (w/mz)
DMVPD (kPa)

380.7+1.19(n=235)
404.2+0.39(n=1220)

961.2 976.3
359.4+1.52(n=338)
394.5+0.39(n=1100)

542 6.84
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Fig. 2. Changes in leaf temperature of Q. glauca and A.
mono at the canopy position (sun) and under
canopy position (shade), and the difference between
leaf temperature and air temperature (DLA) in
agricultural field of Osaka University on August 9,
1999.
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Fig. 3. Changes in global solar radiation and longwave
radiation (top), air temperature and relative
humidity (middle), and wind velocity (bottom) in
agricultural field of Osaka University on August

23, 1999.
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