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Breeding report of a new early ripening seedless grape cultivar Nantai-

hutezao
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Abstract: Nantaihutezao is a new, extremely early-ripening grape variety selected from the sport of
Summer Black (V. vinifera-V. labrusca). It was initially selected in 2011 for its bright color and early rip-
ening time., which shows approximately 10 days earlier sprouting than Summer Black. After regional
adaptability testing at three sites (including Changxing, Nanxun of Zhejiang, and Jianshui of Yunnan)
from 2016 to 2018, it was finally selected in 2019. It was a triploid European and American hybrid vari-
ety, and seedless. The tender shoots were semi-open, with medium dense hairs, and the tips were fully
covered with anthocyanins. The young leaves were yellow-green with a red halo, and the upper surface
was glossy, while the lower surface had medium density of creeping hairs. The mature leaves were
green in color, nearly circular in shape with 3—5 lobes. The fruit cluster was cylindrical and compact,
with an average length of 20 cm, an average width of 5 cm, and an average cluster weight of 250 g. The
berry was round, with an average single berry weight of 2.75 g, and a fruit shape index of 1.03. The
peel was purple-Dblack, thick, and astringent- free, with a smooth surface and thick powder. The flesh
was light purplein color, dense in texture, sweet in flavor, with a unique violet fragrance. After twice
treatments with plant growth regulators, the average cluster weight was 656.9 g, and the average single
berry weight was 8 g. The soluble solid content wa 17%-20%, titratable acidity 0.5%-0.6%, the ratio of
soluble solid to acid owas 30, the hardness was 4.2-4.6 kg - cm™, the Vitamin C content was 6.36%, and
the anthocyanin content was 4.9 mg - g' fresh weight in the peel. The fruit quality was excellent. The

fruit development period was 100 days. Under common rain-shelter cultivation conditions in Changxing,
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Zhejiang (longitude 119.97, latitude 31.04), the fruit matured at the end of June to early July. The aver-

age bud burst rate was 95.0%, and the branch formation rate was 90%. It was highly resistant to saline-

alkali and acidic soils, and powdery mildew, but weakly resistant to gray mold compared with Summer

Black. It would be suitable for cultivation in the southern regions of China and the Honghe Valley area

of Yunnan. The average yield was 1 478.3 kg per 666.7 m?. The suitable planting spacing would be (2.5~

3.0) m x (2.0-2.5) m. Cutting part of the flower spike, berry thinning and bagging should be recom-

mended.
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Fig. 1 Cluster analysis of SSR identification in Nantaihutezao
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Fig. 2 Comparison of biological character of Nantaihutezao with the mother plant
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Table 1 The growth and fruiting capacity of Nantaihutezao
H TR TEACEE T [ [DEsES SERRE 76667 m' R E
guultivar Trunk Internode  Internode Germination  Fruiting Fruiting Yield per 666.7 m*/
thickness/mm  length/cm  thickness/mm rate/% branching rate/% coefficient kg
B AHRS - Nantaihutezao  32.8 a 13.0a 11.6a 77.7 ab 77.1a 13a 14783 a
5 To#% Zaoxia wuhe 30.1b 109b 10.0b 83.2a 72.9 ab 1.3a 1390.5 ab
5 % Summer black 23.7¢ 10.7b 9.6b 76.3 ab 554b 1.1b 11633b

AR NG FRERRTE p<0.05 KFZEFEZE. FFE.

Note: Different small letters indicate significant difference at p<<0.05. The same below.
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Table 2 Fruit appearance between Nantaihutezao and

control cultivars
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Cultivar Fruit Fruit cross- Fruit shape
diameter/mm diameter/mm  index

A IR 24.0a 233a 1.0a

Nantaihutezao

RET 22.6b 21.9b 1.0a

Zaoxia wuhe

® % Summer black  22.8b 22.7 ab 1.0a
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Table 3 Fruit quality indexes of Nantaihutezao
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Fig.3 Fruiting of Nantaihutezao
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2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
bikS . 9a 9a 9a 2a 6a da 9a da 8a 6a .6a
TR 8.0b 7.9 4759a 6569 42a 46 1.1 4.9 17.1 17.8 0.6a 0.6
Nantaihutezao
RET 88a 6.7b 497.1a 6182ab 38b 45a  09b 4.1b 154b 157bc  0.5ab 0.5ab
Zaoxia Wuhe
R 8.6a 69b 4994a 517.1b 34c 47a 0.7¢ 2.0c 15.5b 16.6 b 0.5ab 0.5ab
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Table 4 Volatile aroma substance composition and content of fruits of various cultivars (ug-kg"H

el AL ILES BT R RE T HE

Categories Components Nantaihutezao Zaoxia wuhe Summer Black

#25 Alcohols #EE Furfuryl alcohol 317.2 488.1 398.6
M Geraniol — 212.7 —
I Folyl alcohol — — 203.7

i Terpene A5 AT AR M Dextromonene — — 139.6
5K M5 Isoterpinene — — 76.7
2-¥J#i 2-Naphenne — — 106.8
JK 2.7 Styrene 39.0 733 463

2% Aldehydes (2)-3-C. )% (2)-3-Hexenal 1206.5 760.4 11382
(E)-2-C 5% (E)-2-Hexenal 306.2 218.4 210.0
5-¥2 HEHERE 5-Hydroxymethylfurfural 33.8 55.5 64.4
J%H% Valeraldehyde 357.2 —
+ J\% Octadecydehydehyde 426.5 726.4
(E,E)-2,4-¢ )W (E,E)-2,4-Heptadienal — 2148

filZ% Ketones B-5% 21l p-Tonone 565.0 —

fi5 2% Esters Tk = £ Triethyl phosphate 175.6 118.2 1352
42K — H i — 5 T Ik Diisobutyl phthalate 190.8 95.3 79.3
F R A7 H 1 Vanillyl formate — — 664.9
3-$25: TR 4.1 Ethyl 3-hydroxybutyrate — 140.8 —
[ 58 21 Ethyl crotonate — 50.9 —

RIS Acids CLFR Caproic acid 1610.5 1994.6 2127.6
T-TR Pelargonic acid 136.1 243.5 269.7
1EJK % Valeric acid 188.3 216.5 249.0

2% Phenols 2,4- U T HEORE) 2,4-Di-tert-butylphenol 1851.0 910.6 1972.8
2,6- AT HN} FH) 2,6-Di-tert-butyl-p-cresol 230.3 — 223.8

HAth Others FALTE Benzyl cyanide 43.8 — —

KL Total 7677.6 6519.9 8 106.4

RN AR R
Note: “—” indicate not detected.
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Table 5 Disease resistance of Nantaihutezao
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MRS 0.30~0.31 =L 15.0~17.0 41

Nantaihutezao HR R

HE T 1.0~13 R 13.0~15.0 4%

Zaoxia wuhe HR R

HR 0.6~2.4 [GEn 8.0~10.0 L

Summer Black HR HR

2.5 HxHA

TR DS B AR L1 B R AR B 261 1, 8 2R 4R
3H AL, FFAEIES A, 6 AV R ST ahi . 6
HIRZE 7 AW iERI B CRE v E e & B
i 16%) . B ZFE R A AT 100 d it , ELE R
F10~15d, )8 R Fl . 555 ICAZYE AR —

Blo SEBA, BOKHIR R B ZF R R 4110 d,
FEHIGERT 5 d A, A CUHR R 492 ], sl #Jyl 4 7
10~12 do

3 MR EORE A

PRI B R AR BT, B B AR AN =77 T i
PEREF, PUKEIR e IR B . REARIG BRI
T

(D Z i Bl AR, A Ty v SR, 3 e it A ok
B, — 5 HIBSERE AW . WEAEHE, FiE R, 47
#H 2.5~3.0 m, £k PE 2.0~2.5 m, &F 666.7 m* #% 90~130
o

OEFEE R . TIHIEHT, B R 5~6 cm 12 4E
i, 666.7 m* B L8 2200 B A A7 KA ER G, Bk
HARE, TS LR E R 7~10 d NER .



5123

FOF A M RATCAZ T R ORI e

2647

GO RAETE . 1% Fh 75 1AL B, 45 b2 b 7
B ()RR B b WA 22 5. TR o ML X, @
N IR, T AR S 3~5 d, FH 50 mg - L
GA,+5 mg- L' CPPU @ S ; 85 — IR AL EE, W] F 13 d
J& » FH 50 mg- L' GA i AR B WEk, b ab 21, 51
KR E T E8 g /i 47

(DO RELER. ZMMERIKRE, K555
R, BN R 2%,

(SOFHEDE. FEBTIR KB

(O /KAEEH ., 55 2 S FhAH [ o

(DAZEEET . RS T RACLE B 28 5 45 /AL
Kim. —MAEN T 1~2 ZEB M58 .

4 ZREvH

AR BRI RS S R K
T E N R, FRBT A R N LB K .
2E @k References:

(11 EXER, EHE, T, AN, R, BCAE, (%, X7
B KAz AR A A T RS S B T R S R K S 0],

(2]

[3]

(4]

T A ST 2013(2):35-37.

WANG Baoliang, WANG Haibo, WANG Xiaodi, ZHENG Xiao-
cui, SHI Xiangbin, WEI Changcun, HE Jinxing, LIU Wanchun,
LIU Fengzhi. Effects of plant growth regulators on fruit quality
of summer black grapes[J]. Sino-Overseas Grapevine & Wine,
2013(2):35-37.

EHFER, IV RE L B . 2010 FLOR P EAE F
PR FEEE R [J]. A1 4 5, 2021(6) : 90-97.

WANG Yong, LI Yuling, SUN Feng, WU Guohong, LUO
Qiangwei. Research progress on grape breeding in China since
2010[J]. Sino-Overseas Grapevine & Wine,2021(6):90-97.
VT, FE AR, B0 R Bk, 00, AL, RO, RIT . B A A
AL £ B S R R TOIEON L T [9]. SRR 2A 4R, 2023, 40
(5):1044-1047.

XIANG Jiang, CHENG Jianhui, WEI Lingzhu, ZHENG Ting,
DU Xiaoguang, WU Ping, WU Jiang. A new muscat flavor table
grape cultivar Tiangong Liren[J]. Journal of Fruit Science,2023,
40(5):1044-1047.

FERTE L% AR C11-06-25 IRIBHAE K e AR SR LR [D].
UM - WK 2, 2018,

ZHU Xiaoheng. Genetic identification and agronomic traits com-
parison of grape bud sport strain ‘11-06-25 [D]. Hangzhou:
Zhejiang University,2018.



