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Abstract: Ziziphus jujuba Mill. is one of the important fruit trees native to China. With the continuous
changes in the market, fresh jujube variety has high economic benefit and great development potential.
There is an urgent demand to breed new varieties of fresh jujube with both crack resistance and high
fruit quality. The problem of jujube embryo abortion seriously restricts the process of jujube hybrid
breeding. Embryo culture technology provides the possibility to solve the problem of early embryo abor-
tion and offers a new way for breeding new variety. Breeders have attempted to use embryo culture to
obtain jujube hybrid offspring, but so far there have been no reports on obtaining new varieties. Wancui-
mi is a new cracking resistant and late maturing jujube variety obtained through immature embryo cul-
ture technology after controlled hybridization of fresh jujube variety Liuyuexian with Mifengguan. The
growth vigor of this variety was moderate and robust. The main trunk was longitudinally cracked, the
branches were purple-red, the internodes were short, and the thorns were undeveloped. The leaf blade
was ovate- lanceolate, slightly curled inward, with blunt apex, wedge-shaped base, and blunt teeth on
the margin. The flowering amount was moderate, with diurnal opening. Compared with the maternal va-
riety Liuyuexian, the internodes of this variety were shorter. This variety exhibited strong early yield

performance, with an average of 1.0 fruit per hanging branch of 2-3 year-old branches. The grafted
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trees began to bear fruit in the second year. The fruits of this variety were relatively large, oblong. The
average single fruit weight was 14.7 g. The fruit shoulder was flat, the top was slightly protruding, and
the fruit dots were small and dense. The flesh was dense, showing significantly higher fruit strength,
flesh hardness, flesh thickness, and flesh compactness than Liuyuexian. The fruit color was red, with a
sweet and sour taste, and good freshness. The edible rate of the fresh jujube was 95.2%, the soluble sol-
id content was 28.4%, the soluble sugar content was 27.5%, the acidity was 0.383%, and the vitamin C
content was 3580 mg - kg'. The fruit core was middle-large, long-spindle-shaped, with plump kernels
and a high kernel rate. The seeds were spindle-shaped and reddish-brown. This variety had strong crack
resistance, with a low cracking rate of 3.8%, far lower than the cracking rate of 38.8% of the Li-
uyuexian. In the Taigu county of Shanxi, bud burst was in mid-April, initial flowering in late May, peak
flowering in early June, fruit coloring in mid- September, and fruit maturation in late September. The
fruit development period was about 110 days, belonging to the late-maturing variety type. This variety
was a fresh eating variety with compact tree body.
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Fig. 1 A new late-ripening, crack resistance Ziziphus jujuba variety Wancuimi
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Fig. 2 The cluster analysis of Wancuimi and Liuyuexian
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Table 1 The main growth and fruiting performance of Wancuimi and Liuyuexian
o He K3 AAK R BRI FGESC IR RRSTES s
:/” ﬁjt Growth Internode  Bearing branches per spur/Bearing branches Fruits per bearing branch/Fruits Yield/(kg-hm™®)
arie .
Y vigor length/em 14 2~3a la 2~3a 3~5a

e fe T 75 1.4 5.5 0.83 L0 6750
Wancuimi Medium
AVl i 9.5 1.0 35 0.62 0.9 6600
Liuyuexian Strong
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FhAE LG, eI 10 d L B (GR 2D,
24 RIEFER

A 3 SR SR, KA B , W42 3.37 em, B4R
2.56 cm, TR RFE 14.7 g. BB, RIRYZH, 5B
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Table 2 The main phenological characteristics of Wancuimi and Liuyuexian
H A 2 1 A Jife #4581 RSB H FREASHVE
Variety Sprout date Full flowering date Crisp ripening date Fruit growth period/d Ripening evaluation
e i 2 4 g 6 LA 9A T 110 T 24
Wancuimi Middle April Early June Late September Late ripening
N H it 4H A 6 H 14 9 1A 100 A
Liuyuexian Middle April Early June Midle September Middle ripening
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Table 3 The fruit characteristics of Wancuimi and Liuyuexian
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. Single . Flesh . Flesh Fruit fruit Solble Soluble . Vitamin C

Variety . Fruit Preicarp Flesh . . . titratable

fruit shape texture/ streneth fimness/ thickness cohesion/ edible  solid sugar acid/% content/

mass/g P g (g'mm") rate/% content/% content/% ®  (mg-kg"
e i 2 147 KWEE B%  1017.58A 639.53A 6.02A  59.64A 952 284 27.5 0.383 3580
Wancuimi Olblong  Dense
7N H 150  BURE R 80131 B 400.55B 4.89B  37.64B 935 286 28.0 0335 3130
Liuyuexian Oval Crisp

T OB SRR, 0=0.01, MR F-REROR 22 S R 35

Note: Mean separation was conducted using Duncan’s new multiple range lest at ¢=0.01, and the different letters within the same cocolumn repre-

sent significant difference.
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