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Abstract

Winter cold injury is a major limiting factor for grapevine production in cold regions of Iran. This study evaluated
the cold tolerance of 10 new seedless grape hybrids developed through a breeding program, compared with local
control cultivars and Vitis labrusca species, at the Kahriz Horticultural Research Station, Urmia. A factorial
experiment was conducted in a completely randomized design with four replications during 2019-2020. The first
factor included 16 genotypes (10 new seedless hybrids, cultivars Bidaneh Sefid, Rajan, Mam-Brayma, Ghezel-
Uzum, Ghara-Gandumeh, and Vitis labrusca), and the second factor comprised five temperature levels (+4°C, -
15°C, -18°C, -21°C, and -24°C). Primary and secondary bud damage, electrolyte leakage, shoot and cambium cold
injury indices, and bud potassium concentration were measured. Bud damage and electrolyte leakage significantly
increased with decreasing temperatures, with primary buds showing greater sensitivity than secondary buds. Vitis
labrusca exhibited the highest cold tolerance, while hybrids H8 and H9 showed the lowest. Among the new hybrids,
HI1 (derived from Bidaneh Sefid x Ghezel-Uzum) showed higher tolerance with the lowest bud damage and
electrolyte leakage. Furthermore, hybrid H1, with 65.5% primary bud mortality, and H6, with 69.2% mortality at -
24°C, showed the best performance. No significant correlation was observed between bud potassium concentration
and other cold tolerance indices. The results highlight the significant effect of genetic variation on the cold tolerance
of the genotypes. Hybrid H1 is recommended as a tolerant genotype for breeding programs and cultivation in cold
regions, and Vitis labrusca is introduced as a valuable source for improving severe cold tolerance.
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