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The Effect of Autumn Foliar Application of Calcium and Potassium on
Enhances the Winter-Hardiness of Grapevine
(Vitis vinifera L. cv. Bidaneh Sefid)
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Abstract

In order to investigate the effect of autumn foliar application, an experiment was conducted
using different doses of calcium chloride [ 1 and 2 % (w/v)] and potassium sulphate [ 1.0, 2.0 and
3.0% (w/v)] on the cold-hardiness of ‘Sultana’ grapevine (Vitis vinifera L.), based on randomized
complete block design with 6 treatments and 3 replications. Canes of grapevines were sampled on
23 December, 30 January and 29 February. Cane samples analyzed for their carbohydrate, proline
concentrations, then exposed to 3 h freezing treatment between -12 °C and -30 °C, at intervals of 3
°C, to assess their level of cold-hardiness. Treated grapevines showed significant change in the leaf
Ca and K. Application of Ca and K affected in increased carbohydrate, proline concentrations.
LT50 values (i.e., the lethal temperature at which 50% of tissues died) were estimated by the
tetrazolium stain test and by electrolyte leakage measurements. The highest freezing tolerance
(LT50= —21.6°C and -21°C), (LT50= —-19.9°C) and the lowest freezing tolerance (LT50= —16.8-C)
was found in 2 and 3% sulphate potassium, 1% calcium chloride treated and control untreated
vines, respectively. There was a positive correlation between LT50 and the amount of carbohydrate
and proline. In conclusion, autumn foliar applications of Ca and K can be used effectively to
improve winter hardiness of grapevine cv. ‘Sultana’.
Keyword: grape, winter hardiness, calcium, potassium, electrolyte leakage, proline content
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