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Abstract

This study aimed to investigate the physiological characteristics of two evergreen oak species (Quercus gilva and Q.
glauca) native to Korea, in response to light and soil water availability. To achieve this, we conducted light and
drought treatments and measured photosynthetic rate, transpiration rate, and water use efficiency (WUE). The results
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showed that both species exhibited a significant decline in photosynthetic rate and transpiration rate as light intensity
decreased, and photosynthesis was absent under shaded conditions (2%light), confirming that both species are
heliophytic plants. However, WUE followed a similar pattern to photosynthetic rate and transpiration rate in Q. gi/va,
whereas in Q. glauca, WUE remained similar under high (100%) and intermediate (28%) light conditions. This
phenomenon is attributed to the high transpiration rate of Q. glauca under 100% light intensity. Additionally, under
drought conditions simulating decreasing soil moisture, both species exhibited cyclical fluctuations in photosynthetic
rate and WUE in response to drought stress during the initial 12 days. However, beyond this period, they displayed
distinct response patterns. In contrast, transpiration rate was initially high under soil drying conditions but decreased
after day 12 (when soil moisture content dropped to 13%), followed by a subsequent increase. These findings suggest
that for Q. gi/va and Q. glauca to maintain stable growth, a minimum of intermediate light intensity (28% light) and

a soil moisture content of at least 13% must be maintained.
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Fig. 1. Photosynthetic rate(4), Transpiration rate(3) and Water use efficiency(O) of Q. gilva and Q. glauca under different light
intensities. Capital letters on the bars indicate significant differences among light intensity treatments for Q. gilva (p <
0.05). Lowercase letters on the bars indicate significant differences among light intensity treatments for Q. glauca (p <
0.05). Asterisks (*) indicate statistically significant differences between two species at different light intensity treatments (p

< 0.05).
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at different light intensity treatments (p < 0.05).
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