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Effect of drought stress on some physiological characteristics and freezing tolerance in
two grapevine cultivars

Afsaneh babajamali', Mahdieh gholami*2, Bahram baninasab?
12 M. Sc. Student and associate professor, Department of Horticultural Science, Faculty of
Agriculture, Isfahan University of Technology
“Mah.gholami@iut.ac.ir

Abstract

Low temperature is critical environmental stress that leads to numerous physiological disturbances in
the cells of freezing-sensitive plants on winter and spring, resulting in freezing injuries and death of plants
such as grapevine. In this study, the possibility of freezing stress tolerance enhancement of grapevine seedlings
by imposing drought stress was investigated in the greenhouse of the agricultural faculty of Isfahan University
of Technology, Iran. The experiment was set up as a split plot in a completely randomized design with two
factors, including grapevine cultivars at two levels (Askari and Yaghouti) and drought stress (control or well-
watered, drought stress by withholding irrigation, and re-irrigation (recovery) of drought-stressed plants).
Low-temperature stress was applied after applying drought stresses and placing the samples at temperatures
of 5,0, -5, -10, -15, -20, -25 degrees Celsius. The results showed that withholding irrigation increased
malondialdehyde (MDA) and reduced the relative water content (RWC), chlorophyll fluorescence (Fv/Fm),
total chlorophyll, and carotenoid. The cultivar Askari through better control of lipid peroxidation and leaf
water content increased Fv/Fm, increased chlorophyll, carotenoid appear to be more drought-resistant than the
Yaghouti cultivar. It was also observed that drought stress treatment effectively reduced the rate of electrolyte
leakage in all three-leaf, stem, and root tissues so that the root tissue of control plants without drought stress
had the highest electrolyte leakage and the lowest freezing tolerance and plants stem tissue with drought stress
had the lowest electrolyte leakage and the highest freezing tolerance.

Keywords: Carotenoid, Chlorophyll fluorescence, Electrolyte leakage, Freezing tolerance, Malondialdehyde
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