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Effect of Oxygen on the Damage of Photosynthetic Apparatus in Plant Leaves
Induced by Dark-Submergence

FAN Xing-Li', YANG Tian-Hui’, GAO Hui-Yuan"", ZHANG Zi-Shan', YANG Cheng', LIU Mei-Jun'
State Key Laboratory of Crop Biology, College of Life Sciences, Shandong Agricultural University, Tai’an, Shandong 271018,
China; Institute of Vegetables and Flowers, Weifang University of Science and Technology, Shouguang, Shandong 262700, China

Abstract: Having excluded influence of light and root signals, in this study, we submerged the detached leaves
in the dark-submergence treatment (DST), and pumped air or N, to control the oxygen content in the water, re-
spectively. By analyzing changes of chlorophyll content, ROS content, and photochemical activities of the dark-
submerged leaves, we explored the direct effect and mechanism of the hypoxia condition on photosynthetic ap-
paratus of leaves during leaf submergence stress. The results showed that both the maximum quantum yield of
PSII (F,/F,,) and efficiency of electron moves beyond Q, (¥,) decreased significantly in leaves after DST com-
pared with the control leaves. However, the chlorophyll content remained unchanged and the H,O, concentra-
tion did not increase in the leaves. In addition, the decline of photochemical activities of leaves after DST was
aggravated with the decrease of oxygen content in the water, and it could be alleviated or eliminated by oxygen
supply. These results indicate that the damage of photosynthetic apparatus in leaves induced by dark-submer-
gence was not related to leaf senescence and over-accumulation of ROS, but caused by the direct effect of hy-
poxia in the water.

Key words: dark-submergence; photosynthetic apparatus; photochemical activity; hypoxia
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