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Effects of Manganese on drought tolerance of Grapevine
(Vitis vinifera L. cv. ‘Sultana’)
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Abstract

Water deficit is one of the major abiotic stresses which adversely affect plant growth and crop
yield. In the present study, manganese effects were investigated to analyze plant osmolytes in grape
(Bidaneh Sefid) under drought stress condition. Two years old cutting of grape (Vitis vinifera L. cv.
‘Sultana’) were used in a factorial experiment with complete randomized blocks with three
replications. Factors of experiment were drought stress in 4 levels: 100% of field capacity
(Control), moderate (-1 MPa), severe (-1.5 MPa) and very severe (-2 MPa) drought stress and
second factor was solphate manganese in three concentration (0, 2 and 4 g/l). The free Proline,
carbohydrate content and chlorophyll contents of leaves were measured after drought stress. Our
results indicated that foliars treatment and drought stress had significant effect on proline, soluble
carbohydrates and chlorophyll contents of leaves in grape under drought stress. The highest
proline accumulation occurred in 2 g/l solphate manganese in severe level of drought stress (15.4
pmol/g). Grape plants treated with mn showed significant level of the chlorophyll contents under all
the drought stress conditions. It was concluded that foliar application of nutrients, such as Mn,
under drought stress condition, could increase drought tolerance in grape (Vitis vinifera L. cv.
‘Sultana’).
Keywords: Proline, Soluble Carbohydrates, Chlorophyll Contents, Osmolytes Plant, Field Capacity.
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