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Abstract To breed high-quality and cold-resistant wine grape varieties, the reciprocal cross progenies of
Eurasian grape ‘Dunkelfelder’ and ‘Ecolly’ were used as experimental materials, the genetic analysis and
comprehensive evaluation of winter bud mean high-temperature exotherm (mHTE) and mean low-temperature

exotherm (mLTE) of 244 intraspecific Hybrid Progenies of ‘ Dunkelfelder’ and ‘Ecolly’ were carried out in 2023,
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2024 and 2025 by using differential thermal analysis(DTA). The results showed that: 1) The mHTE and mLTE
values of winter buds in the intraspecific hybrids were continuously distributed, conforming to a normal or skewed
normal distribution; The heritability of mHTE and mLTE values in the winter buds of the progenies of reciprocal
crosses was more than 80%, and the generalized heritability ranged from 0. 61 to 0. 80. 2)There was a positive
correlation between the mHTE and mLTE values of winter buds, and the correlation coefficients in 2023, 2024
and 2025 are 0.549 8, 0.513 9 and 0. 303 6, respectively. The judgment coefficients of the regression model
differ greatly between years, the determination coefficients in 2023, 2024 and 2025 are 0. 302 3, 0.264 1 and
0.092 1, respectively. 3) According to the mHTE and mLTE values of winter buds for three consecutive years,
among the 224 intraspecific hybrids of Vitis vinifera L. , 2106007, 2006008 and 2006014 of combination six, and
2110007 and 2010031 of combination ten can be regarded as the better cold-resistant strains. This study
revealed that the cold resistance in V. vinifera belongs to quantitative trait inheritance, and a few superior strains
of cold resistance can be created by intraspecific hybridization.

Keywords wine grapes; differential thermal analysis; genetic characteristics; breeding for cold-resistance
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Table 1 Test materials in this study
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Group Cross combination Treatment number Total amount
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Note: % represents female, that is, the hybrid mother; & represents male, that is, the hybrid father.

The same below.
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Fig. 1 mHTE and mLTE curves in the field in Yangling overwintering season
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Table 2 Biased statistical and genetic analysis of mHTE values of winter buds

B 4 FA TAC G 1 eI
=0y Treat t Parent Bias in progenies
ot Treatmen CV/%  Ta/%  H
Year number
(2% A) P1(H) P2(%) HH  HM LL
C6 —7.19%+0.31 —8.08+0.49 72.52 76.34 16.03 28. 34 85.84 0.66
2023 —7.64
C10 —8.0840.49 —7.1940. 31 74.29  81.43 15.71 25.58 83. 31 0.61
C6 —7.054+0.58 —9.11+0.68 33.90 54.24 22.88 21.46 98.05 0.73
2024 —8.08
C10 —9.114+0.68 —7.05+0.58 64.44 75.56 11.11 23.16 85.54 0.73
C6 —6.5040.58 —9.90+0. 86 38.76 79.84 6.98 17.65 115.37  0.80
2025 —8.20
C10 —9.9040. 86 —6.50+0.58 4.17  25.00 19.17 17.98 89.51 0.75

TEPLR A SEREA P2 R IR 58 A, POy s i, B2 52 A0 AR 55 4 528

FEARMTFYE . HHBEEER, HM BEED R LL AERMEER,CV R

AESERA, Ta Nt 0y, H ) Uit . aEHRgR S E 1. R,
Note: P1 is the hybrid mother, P2 is the hybrid father, and P is the mid-parent value, which is the average of the hybrid father and the hybrid

mother. HH is ultra-high mid-parent value ratio, HM is high mid-parent value ratio, LL is low mid-parent value ratio, CV is

coefficient of variation, Ta is heritability, and H” is broad-sense heritability. The treatment numbers are the same as in Table 1. The

same below.
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Table 3 Biased statistical and genetic analysis of mLTE values of winter buds

{b 3 2 A SR I ERD
0% Treatment Parent Bias in progenies ‘
il I CV/%  Ta/%  H
Year number B
(2% ) P1($) P20 %) P HH  HM LL
C6 —13.95+0.54 —16.9540.34 40.46 64.12 18.32  18.96 93.05 0.71
2023 —15.45
C10 —16.95+0.34 —13.954+0.54 40.00 52.86 24.29  17.56 96.94 0.70
C6 —15.77£0.65 —19.7640.74 13.68 56.41 14.53 8.89 98.89 0.69
2024 —17.77
C10 —19.76+0.74 —15.7740.65 4.44  51.11 13.33 8.01 101.25 0.77
C6 —15.36+£0.62 —20.564+1.34 75.91 93.43 23.36 8.68 118.65 0.62
2025 —17.96
C10 —20.56+1.34 —15.36+0.62 47.92  91.67 2.08 9.67 113.36 0.64
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