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Photosynthetic Characteristics and Growth Development of Amur

Grape (Vitis amurensis Rupr. ) under Saline-Alkali Stress

WANG Zhenxing. LU Haiyan, QIN Hongyan, ZHAO Ying, LIU Yingxue,
Al Jun® , CAO Jianran, Yang Yiming, SHEN Yujie

(Institute of Special Wild Economic Animal and Plant Science, Chinese Academy of Agricultural Sciences, Changchun 130112,
China)

Abstract; Cutting seedlings of amur grape (V. amurensis Rupr. ) cultivars ‘Shuangyou’ (weak resistance)
and ‘Zuoshanyi’ (strong resistance) were grown in plastic pots in shelter greenhouse. The effects of dif-
ferent saline-alkali stress levels (light stress, moderate stress and severe stress) on photosynthetic charac-
teristics and activities of photosystem [[ (PS [ ) in amur grape were studied using gas exchange and chlo-

rophyll fluorescence induction dynamics analysis technology, and we surveyed their growth development.
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The results showed: (1) the net photosynthetic rate (P,) and stomatal conductance (G,) decreased signifi-
cantly in lightly, moderately and severely stressed for ‘Shuangyou’ seedlings compared to control plants,
but the transpiration rate (T,) decreased significantly only under severe stress treatment. For ‘Zuoshanyi’
seedlings, P, and T, decreased significantly only under severe stress treatment, G, decreased significantly
under moderate and severe stress treatments, and intercellular CO, concentration (C;) decreased signifi-
cantly under different stress treatments. The reduction of P, was mainly caused by stomatal limitation and
non-stomatal limitation. (2) The specific energy fluxes for absorption (ABS/RS), the density of QA™ re-
ducing PS|| reaction centers per cross section (RS/CS) and performance index (PI,;) decreased signifi-
cantly in lightly and moderately stressed for ‘Shuangyou’ seedlings compared to control plants. For ‘Zu-
oshanyi’ seedlings, ABS/RS, RS/CS and the specific energy fluxes for electron transport (ET,/CS) de-
creased significantly only under severe stress treatment, other parameters under different stress treatments
were similar to control plants. (3) Sap flow rate, plant height, leaf number and root biomass had signifi-
cant decrease under different treatments, and decrease rate of ‘Shuangyou’ was higher. In conclusion, for
‘Zuoshanyi’ seedlings, saline-alkali stress has relatively little effect on P,, light energy absorption,
electron transport efficacy and growth compared to ‘Zuoshanyi’, so ‘Zuoshanyi’ cultivar was more resist-
ant to saline-alkali than ‘Shuangyou’. For evaluation and detection of saline-alkali tolerance in amur

grape, we not only need to evaluate some physiological parameters such as photosynthetic function, but

also to evaluate comprehensive growth indexes.
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Fig.1 The sap flow in stem of different amur grape

cultivars under saline-alkali stress
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Table 1 Effects of saline-alkali stress on net photosynthetic rate, stomatal conductance, intercellular CO,

concentration and transpiration rate in leaves of different amur grape cultivars
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Cultivar Treatment rate(P,)/ conductance(Gy) / concentration rate(T,)/

(pmol » m™2 « s71) (mmol e m™2 « s 1) (C)/(pmol » mol™H) (mmol e m™2 « s 1)
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Note: The different normal letters within the same cultivar indicate significant difference among treatments at 0. 05 level. The same as below
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Table 2 Effects of saline-alkali stress on the activity of PSII and the absorption and transfer of light energy
in leaves of different amur grape cultivars
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Table 3 Effects of saline-alkali stress on growth indexes in leaves of different amur grape cultivars
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