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Abstract

Changes in LTs, starch and soluble carbohydrate levels in response to natural cold acclimation and
deacclimation were monitored in three grapevine (Vitis vinifera L.) cultivars with different levels of cold
hardiness including ‘Khalili’, *‘Asgari’ and ‘Perllet’. Cane samples from field-grown plants of three cultivars
were harvested in six sampling stage from November till April. Bud samples were evaluated for cold
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hardiness (LTsy) by electrolyte leakage measurement in controlled freezing condition, then analyzed for
carbohydrates, including starch, sucrose, glucose, fructose and raffinose. Qualitative changes in soluble
sugar content were determined with high-performance liquid chromatography (HPLC) of authentic
standards. LTsy values, estimated by EL, allowed us to discriminate between the cultivars in terms of FT.
Freezing tolerance of buds differed significantly between cultivars and sampling dates (P < 0.01) and
increased markedly from November to mid-February. Buds from field-grown vines of V. vinifera acclimated
through the fall to a minimum LTs, in February, gradually deacclimated until March, and then rapidly
deacclimated. Starch levels in buds declined from November to February, reached 46.2, 35.5, 21.2 mg Glu.
g* FW at ‘Khalili’, ‘Asgari’ and “Perllet’ in respectively and rose coincident with the changes in LTx.
Seasona changes in concentrations of sucrose, glucose, fructose and raffinose, were analyzed in each three
cultivars during six sampling dates. Concentrations of soluble carbohydrates varied to different extents
depending on the nature of the carbohydrate considered and the grapevine cultivars (P<0.01), but generally
concentrations of all quantified soluble carbohydrates were considerably higher in ‘Khalili’ than ‘Asgari’
and to great extend ‘Perllet’. Glucose was the primary soluble sugar in bud tissues, reaching 84.2 umol/g
FW in the middle of winter (February). As a comparison, fructose reached only about 61.7 pmol/g FW;
sucrose reached about 100 pumol/g FW, while raffinose reached about 18 umol/g FW. There were significant
negative correlations between L Ts, and these sugarsin bud tissue.

Key words: Grapevine, freezing tolerance, soluble sugar



