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Diurnal Change of Exudation Rate in Rice Plant (Oryza sativa L.) and
its Relation to Transpiration Rate

Michio Hamapa®'*, Kenta YAMADA "**, Tomohide SHIMOTASIRO "/,
Satoshi MaTsumoto?’, Akio Sumr® and Susumu Hakovyama*’

("' Laboratory of Crop Science, *' Experimental Farm, *'Laboratory of Tropical Crop Science)

Summary

To understand the water behavior in the rice plant (Oryza sativa L. cv. Hinohikari), the diurnal changes of exudation
rate and transpiration rate were measured at the maximum tiller number stage on a clear day (23 July, 2005). Thirty two
pots selected for measurements were maintained in a submerged condition and each pot had 2 plants. The exudation rate of
6 plants was measured at three-hour intervals. A supper-porometer (LI-1600, Li-Cor Co., Ltd.) was used for the measure-
ment of the transpiration rate in the uppermost elongated leaf on main stem of another 10 individual plants. The maximum
exudation rate (5g/plant-hr) was observed at pre-dawn, whereas the minimum rate (1.7g/plant- hr) was observed at 15:00.
On the other hand, the transpiration rate increased rapidly with the increasing light intensity after sunrise and it reached a maxi-
mum at midday, but a temporary and slight depression of the rate were observed during 9:30-10:30 in spite of there being
no sunlight depression nor any increase in stomatal resistance. It was suggested that the low transpiration rate observed at mid-
morning had been brought about by a partial use of up-stream water for transpiration to compensate low leaf water poten-
tial caused by a temporary accumulation of the photosynthates in photosynthetic cells and around their tissues, in accor-

dance with the abrupt activation of photosynthesis with increasing sunlight intensity during the morning clear days.
Key words: diurnal change, Oryza sativa L., exudation rate, transpiration rate
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