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Abstract: [Objective]Breeding new grape varieties is very important for promoting grape industry. In
order to explore the genetic laws of fruit traits in wine grapes and to improve predictability and breed-
ing efficiency of grape crossbreeding, we researched the genetic tendency and analyzed the inheritance
of the fruit traits of 69 hybrid plants generated from hybridizing ‘2-1-3" (Vitis quinquangularis Rehd.x
Vitis vinifera) with 2 wine grape varieties.[Methods] 2 crossing combinations hybridization was made
using ‘2-1-3” as female parent in 2007 and 69 F1 progenies were obtained. The hybrid plants bore ber-
ries in 2012. The berries were collected from grape vines grown in the vineyards of Pomology Institute,
Shanxi Academy of Agricultural Science in Taigu, Shanxi province during August to October in 4 years
(2013—2016). The fruit quality indexes of berry weight, the ratio of peel and pulp, soluble solids (SS),
titratable acid (TA) content, pH value, juice yield in fresh fruits were measured according to the conven-

tional method. The samples were frozen using liquid nitrogen and stored in an ultra-low temperature
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freezer. The contents of phenolic compounds in skin, pulp and seeds of berries were analyzed for 4
years according to colorimetric method. The data were processed by Excel statistical software, and the
genetic tendency of fruit characteristics were analyzed by the indexes of coefficient variation (CV), heri-
tability (Ta), heterotic rate.[Results]In the crossing combinations of ‘2-1-3” x ‘Areni” and ‘2-1-3 x
‘Ruby Cabernet’, the fruit characteristics of F1 progeny were quantitative traits with continuous distri-
bution, the value of CV in the 21 fruit indexes was 3.18%—142.98%, 6.87%—109.75%, respectively, es-
pecially the value of CV of the fruit shape index, pH value and juice yield were below 10%, while the
value of CV the Ta was 50.18%-235.89%, 73.77%—146.0%, respectively. The average berry weight of
F1 progenies was slightly above the mid-parent value, there were some ultra high individuals, but more
than half progeny had mid berry weight between parents’ value (56.67%, 73.81% respectively in the
crossing combinations of ‘2-1-3"x“Areni” and ‘2-1-3"x ‘Ruby Cabernet”). The SS content of F1 prog-
enies was higher than the mid-parent value, the proportion of progeny which had mid SS content be-
tween parents’ value in the crossing combination of ‘2-1-3’ x “Areni’ was more the half (51.85%),
while the proportion of progeny which has SS content higher than parents in the crossing combination
of ‘2-1-3” x‘Ruby Cabernet’ was largest (47.62%). The TA content of F1 progenies was lower than the
mid-parent value, and the proportion of progeny which had TA content lower than parents’ value was
51.85%, 50.0% respectively in the crossing combinations of ‘2-1-3"x“Areni” and ‘2-1-3" x ‘Ruby Cab-
ernet’. The average total anthocyanin content of F1 progenies was lower than that of the parent with
low content, and the proportion of progeny which had lower content than parents’ value was larger than
60%. In the crossing combination of ‘2-1-3"x“Areni’, the mean values of proanthocyanidins content in
the skin, total phenols, total flavonoids, and proanthocyanidins content in the pulp of F1 progenies were
higher than their mid-parent values, and the proportion of progeny which had higher content than par-
ents’ value was 48.15%, 44.44%, 55.56%, 55.56%, respectively; the average value of the other pheno-
lic indicators was lower than their mid-parent values, the proportion of progeny which had the phenolic
content between the parents in the seeds was relatively larger, however, the proportion of progeny
which has the phenolic content below the parents in the remaining 4 indicators was larger. In the cross-
ing combination of ‘2-1-3" x ‘Ruby Cabernet’, the content of phenolic compounds in skin, total pheno-
lics, tannins and proanthocyanidin content in pulp of the progeny was lower than the mid-parent value,
and the proportion of progeny which had the proanthocyanidin content in pulp between the parents was
the largest, however, the proportion of progeny which had the lower content in the other indicators than
the parents was the lowest; the average content of the other phenolic compounds in pulp and seeds was
higher than the mid-parent value, and the proportion of progeny which had contents between the parents
was the largest. [Conclusion] The mean value of berry weight in the two crossing combinations was
slightly higher than the mid-parent value, and there had emergence of super-high progeny. The average
SS content of F1 progenies was higher than the mid-parent value; in addition to the additive effect of
the genes, there was a certain non-additive effect and a certain heterosis. The mean TA content of F1
progenies was lower than the mid-parent value, tending towards the low acid parent. The genetic tenden-
cies of the two crossing combinations in phenolic compounds were somehow different. This may be due
to the difference in the combination type and the difference in the genetic tendency of the traits.

Key words: Wine grape; Variety; Hybrid progeny; Fruit traits; Inheritance trend
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Fig. 1 The genetic trends of the fruit quality characteristics of the progenies in two crosses
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Table 1 The hereditary variation of fruit quality in the F1 generation of ‘2-1-3" x

‘Ruby Cabernet’

Jehr BRAK % U erfkit sy AR Transgression rate/%
Index Cri% Hal% Ta/% 8 E5E Ultra high dear {2 Ultra low dear
SPYHLF & Average berry weight 24.26 0.96 100.96 9.52 16.67
FIFEEL Fruit shape index 7.16 229 97.71 50.00 11.90
JZ A EE The ratio of peel to pulp 41.59 10.91 11091 40.48 50.00
AL APEE YIS i Soluble solids (SS) 11.11 4.99 104.99 47.62 11.90
Al 2 BR & & Titratable acid (TA) 22.52 -8.39 91.61 9.52 50.00
[/ L The ratio of SS to TA 30.62 19.76 119.76 59.52 9.52
pH A pH value 7.57 0.95 100.95 30.95 26.19
Hi7T 2R Juice yield 6.87 497 104.97 54.76 4.76
R Peel iy Total phenolics content 26.48 -18.00 82.00 9.52 47.62
Fij 4 B Tannin content 30.15 -24.14 75.86 4.76 47.62
SRR 2 B Total flavonoids content  25.81 -8.70 91.30 14.29 42.86
JRAE R 7 & Proanthocyanidin content  41.75 -17.41 82.59 21.43 57.14
AT & Total anthocyanins content  31.70 -29.92 70.08 11.90 64.29
W Pulp EEYE & Total phenolics content 43.24 -3.37 96.63 35.71 59.52
B 75 & Tannin content 46.21 26.23 73.77 16.67 80.95
SR 2 Total flavonoids content  52.94 46.00 146.00 26.19 0.00
JFAE B35 & & Proanthocyanidin content ~ 37.87 -17.94 82.06 476 33.33
FiT Seed Y i Total phenolics content 109.75 24.22 124.22 19.05 2.38
FL £ &t Tannin content 99.94 11.82 111.82 19.05 476
ST & B Total flavonoids content  86.35 9.50 109.50 19.05 476
JF 7% (1 % & Bt Proanthocyanidin content  54.13 -22.29 77.71 476 9.52
Fz2 ‘2-1-3’xWFIR F1 KREERHEERTR
Table 2 The hereditary variation of fruit quality in the F1 generation of ‘2-1-3’ x ‘Areni’

B WA RRE YA #HZE % Transgression rate/%
18 ¥ Index
CVi%e Hal% 1a/% 5 Ultra high dear S Ultra low dear
S RLT B Average berry weight 26.63 5.83 105.83 18.52 14.81
RIZAEEL Fruit shape index 3.18 -0.74 99.26 0.00 44.44
J% AL EL The ratio of peel to pulp 28.89 -6.15 93.85 29.63 40.74
Al E A & & Soluble solids (SS) 7.16 0.94 100.94 25.93 2222
AL E 2 & 1 Titratable acid (TA) 20.67 -11.63 88.37 7.41 51.85
i 2 Lt The ratio of SS to TA 24.68 13.53 113.53 44.44 11.11
pH{E pH value 9.34 438 104.38 59.26 33.33
1% Juice yield 9.79 2.82 97.18 14.81 25.93
RJZ Peel )% & Total phenolics content 40.29 -22.12 77.88 14.81 55.56
H.7* 4 & Tannin content 4533 -20.00 80.00 11.11 48.15
MK & & Total flavonoids content 35.11 -27.93 72.07 18.52 66.67
JRAE (1% & & Proanthocyanidin content 72.29 1.78 101.78 48.15 40.74
RAE1F & & Total anthocyanins content 39.86 -44.72 55.28 0.00 62.96
LA Pulp & = Total phenolics content 36.28 6.97 106.97 44.44 33.33
*fi.7* & & Tannin content 42.16 -5.57 94.43 37.04 55.56
KT & & Total flavonoids content 142.98 135.89 235.89 55.56 0.00
JF7E (5 % & B Proanthocyanidin content 114.75 57.7 157.70 55.56 40.74
FhF Seed ) & Total phenolics content 80.96 -41.00 59.00 7.41 3.70
H5 5 Tannin content 112.00 -23.79 76.21 7.41 7.41
S 7 B Total flavonoids content 67.53 -56.63 43.37 3.70 3.70
JRAE K 7 i Proanthocyanidin content 43.16 -49.82 50.18 3.70 3.70
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Fig. 2 The genetic trends of the content of phenolics in peel of the progenies in two crosses
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Fig. 3 The genetic trends of the content of phenolics in pulp of the progenies in two crosses
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Fig. 4 The genetic trends of the content of phenolics in seed of the progenies in two crosses
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