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The Effect of Gradual and Shock Chilling Stress on Physiological
Response and Cold Acclimation of Bidaneh-Sefid Grapevine

Shima Sadat Beheshti Rooy*, Mehdi Ghabooli, Rouhollah Karimi
Grapevine Production and Genetic Improvement Department, Iranian Grape and Raisin Institute, Malayer
University
*Corresponding Author: shima_beheshti@yahoo.com

Abstract

Plants may show different behaviors during exposure to low temperature stress through
various mechanisms. In this study, the chilling responses of ‘Bidaneh Sefid’ grapevine was
investigated during a gradual chilling (2°C/h) and also during a shock chilling (5°C/h) from 24°C to
4°C. The experimental design was completely randomized. After artificial chilling stress, electrolyte
leakage, lipid peroxidation, relative water content and antioxidant enzyme activities were measured
in plants leaves. Based on the results, a significant difference was found between electrolyte leakage
and lipid peroxidation of plants under two chilling regimes. These indices were found to be higher
in shock chilling stressed plants compared to gradual chilling stressed vines. This trend can be
attributed to the lower catalase, peroxidase and ascorbate peroxidase activities in shock chilling
treatment. The results show that higher activity of ROS enzymes in gradual cold treated plants,
decrease the chilling injury by lower cell biomembranes lipid peroxidation and solute leakage than
those of rapid chilling treated vines.
Keywords: Antioxidant activity, Grapevine, Cold stress, Cooling chamber, Cold treatment regime.
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