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Effects of Calcium and Zinc Spray on Spring Chilling Tolerance of
‘Sultana’ Grapevine

Rouhollah Karimi* and Monir Ebrahimi
Department of Landscape Engineering, Faculty of Agriculture, Malayer University, Iran.
*Corresponding Author: Rouholahkarimi@gmail.com

Abstract

Optimum nutrition affects tree physiology and its cold tolerance. This study aimed to evaluate
the effect of foliar application of CaSQs (concentration of 0, 1 and 2%) and ZnSO4 (concentration
of 0, 0.5 and 1%) on cold tolerance, soluble carbohydrates, proline and chlorophyll and carotenoid
content of grapevine (Vitis vinifera L. cv ‘Sultana’). Therefore, in late winter (28 Feb. and 5 Mar.)
of 2016, these fertilizers were sprayed two times on grapevines located in Malayer vineyards under
a factorial layout, based on a randomized complete block design. Sampling was performed during
three phonological stages of wooly bud, green tip and tree leaf separated status. Based on results,
foliar application of CaSQ4, ZnSO4 and their interaction was significant on cold tolerance, soluble
carbohydrates, proline and chlorophyll and carotenoid content of grapevine plants. In wooly bud
stage, the highest cold tolerance was found in 2% CaSQs in combination with ZnSOs at 0.5%
treatment. In green tip and tree leaf separated stages, the highest cold tolerance was obtained with
1% CaSO04 in combination with ZnSO4 at 1% treatment. The maximum chlorophyll content was
exhibited in plants sprayed with 2% calcium sulfate solely or in combination with different zinc
sulfate levels. Moreover, 2% calcium sulfate in combination with 0.5% zinc sulfate treatment
resulted in a higher increment in soluble carbohydrates and proline concentration. Calcium and
zinc nutrition treatment improved soluble carbohydrates, proline and chlorophyll content and
subsequent increase in osmotic potential and cell wall stability which finally increased cold
tolerance of treated vines.
Keywords: Grapevine, Plant Nutrition, Chilling tolerance, Proline.
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