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Differences in Fruit Cracking of Six Big Fruit Type Jujube
Cultivars from Xinjiang and Its Internal Causes
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Abstract: In this study, the full red fruits of six big fruit type Zizi phus jujuba Mill. varieties (‘Junzao’,
‘Zanxindazao’, ‘Jingudazao’, ‘Hamazao’, ‘Jinzandazao’ and ‘Xinzhengdamaya’) cultivated in Xinjiang
were used as research objects. We observed the pericarp tissue structure, measured the cell wall compo-
nents and metabolism-related enzyme activities, analyzed the changes in the expression of extension pro-
tein genes. And then, we analyzed the fruit cracking difference of them. In order to find the internal regu-
lar pattern that causes the fruit cracking difference. The result might be providing a theoretical basis for
the cultivation and introduction of varieties resistant to fruit cracking. The results showed that: (1)
‘Junzao’, ‘Zanxindazao’, and ‘Jingudazao’ are the fruit cracking varieties, while ‘Hamazao’, ‘Jinzan-
dazao’ and ‘Xinzhengdamaya’ have better fruit cracking resistance. (2) The cuticle thickness of the six

varieties were significantly different from each other, and °Jinzandazao’, ‘Hamazao’ and °Xinzheng-
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damaya’ were larger than others. while the epidermal thickness was not different. There were significant
differences in the cavity/pulp area rank from low to high, which were ‘Hamazao’ < ‘Xinzhengdamaya’
< ‘Jinzandazao’ < ‘Junzao’ < ‘Jingudazao’ <{ ‘Zanxindazao’. (3) The contents of cellulose, protopec-
tin, soluble pectin, and the activities of cellulase and pectin were all different among the six cultivars.
Among them, the content of protopectin in crack resistant cultivars ‘Jinzandazao’, ‘Hamazao’ were sig-
nificantly lower than that of other cultivars, this means that there is a correlation between the propectin
content and the cracking rate. While the change trend of cellulose content and cellulase activity is basically
constant, so there no correlation was found between the other indices and their cracking rates. (4) The ex-
pression levels of ZjEXP11 and ZjEXP12 in the pericarp of the fruit cracking resistance varieties were
significantly lower than those in the fruit cracking varieties. Therefore, this study speculated that the ex-
pression level of ZjEXP11 and ZjEXP12 in the pericarp were correlated with the fruit cracking. In sum-
mary, There are significant differences in fruit cracking of Xinjiang big fruit type jujube among cultivars.
compared with the cracking sensitive cultivars, the cracking resistant cultivars had thicker cuticle and epidermal
layer, smaller pulp cavity area, lower propectin content and lower expression level of ZjEXP11 and ZjEXP12.
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Table 1 Primers used in this study
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Fig. 1 Natural fruit cracking rate of different

Ziziphus jujuba cultivars during fructescence
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Fig. 2 The trend of fruit cracking rate induced by soaking

in water of different Ziziphus jujuba varieties
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Fig. 3

The pericarp microstructures of different Ziziphus jujuba cultivars
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Table 2 Fruit tissue characteristics of 6 Ziziphus jujuba cultivars
o T R 4 i T 25 I 1 8 A L
Cultivar The 1blckness The thickness of The 'lhlckness of second The ratio of cavity area

of cuticle/pm epidermal layer/pm epidermal layer/pm /%

I A HM 11.43a 11.1a 55.73a 21.67c

= VA 11.73a 11.37a 42.00b 35. 00bc

BRI F X2 11.47a 10. 53a 59. 80a 23.00¢

E/RAIG 9.27ab 10.07a 59. 00a 42. 67ab

e R ZX 8.67b 8.9a 43. 80b 51.67a

A JU 10. 67ab 8.13a 38.90b 41. 67ab

T« R G F /NG B R 7R SR BITE 0. 05 /K P A7 78 18 35 1 22 5+

Note: The different normal letters indicate significant difference among cultivars at 0. 05 level
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The different normal letters indicate significant difference
among cultivars at 0. 05 level; the same as below
Fig. 4 The cellulose content and cellulase activity in

pericarp of different Ziziphus jujuba varieties
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soluble pectin in pericarp of different Ziziphus jujuba cultivars
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