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Effects of waterlogging stress on the photosynthetic properties of

Actinidia valvata

XU Lingling, XU Yanling?, GAO lJianyou?, ZHANG Fanjing*, WANG Faming?, ZHA Manrong?, LIU Shibiao*

1 College of Biology and Environmental Sciences, Jishou University, Jishou 416000, Hunan, China; 2 Guangxi Institute of Botany,
Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China

Abstract Actinidia valvata is widely used as rootstock with its strong ability of waterlogging tolerance. In order
to understand the waterlogging tolerance mechanism of this species, the annual seedlings of Actinidia valvata
‘Shuixiu” were employed as the treatment materials and those of A. chinensis ‘Hongyang’ were used as control
species in this paper. Based on potting flooding experiment, the changes of relative content of chlorophyll (SPAD),
chlorophyll fluorescence parameters and index of photosynthesis were determined, and the effects of water stress
on the photosynthetic parameters of the above two species were analyzed. The results showed that after 10 days of
waterlogging, no obvious harmful phenotype symptoms were expressed in A. valvata ‘Shuixiu’, less changes were
occurred in the values of SPAD compared with the control plants in normal cultivation. The chlorophyll
fluorescence parameters fluctuated in the early stages during waterloggng treatment, but adjusted quickly to
normal level and essentially equal to the control. The descent in net photosynthetic rate and stomatal conductance
under waterlogging stress was significant, which still maintained about 60% of the control plants, bothly. However,
the control species of A. chinensis ‘Hongyang’ experienced serious damage and even to death in 10 days of
waterlogging stress, during which the SPAD value decreased, the chlorophyll fluorescence parameters and
photosynthetic index deviated significantly when compared with the control plants in normal cultivation, and the
net photosynthetic rate approached to O at the last day of treatment. Waterlogging stress expressed less effect on
photosynthesis in A. valvata may revolve in its regulation the photosynthetic properties by stomatal limitation.
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