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The Effects of Water Absorbing Dynamics and Pericarp
Structure on Fruit Cracking in Chinese Jujube

LIU Zhi-guo' ,LU Yan-qging' ,ZHAO Jin*,LIU Meng-jun'
(" Research Center of Chinese Jujube ,Agricultural University of Hebei ,Baoding 071001 ;
% College of Life Science ,Agricultural University of Hebei ,Baoding 071000)

Abstract: Fruit cracking is the most serious physiological disease for yield and quality of Chinese jujube ( Ziz-
iphus jujuba Mill. ). The objective of this study was to reveal the mechanism of the cultivars with high resistance to
fruit cracking,and provide scientific basis for prevention of the disease and relevant breeding. Cultivars with differ-
ent resistance to fruit cracking were used as materials. During immersed in water, the water potential , water retaining
rate , water absorption, fruit cracking rate and fruit cracking index were determined, and then the correlations be-
tween them were analyzed by SPSS software. Meanwhile , microscopic technology was used to observe the pericarp
microstructure. Water potential of fruit did not reflect inherent resistance of jujube fruit to cracking. There was no
significant correlation between water retaining rate and fruit cracking rate or fruit cracking index. However , water ab-
sorption was exiremely significantly correlated with fruit cracking rate and fruit cracking index at fruit crisp-mature
stage. The water absorption rate at the water absorption threshold was negatively correlated with the resistance to
fruit cracking. The cultivar ‘ Changhongzao’ with highest resistance to fruit cracking had the lowest water absorption
rate (0.20% /h) and that of the most susceptible cultivar * Junzao’ had the highest rate (0.52% /h). Compared

with other cultivars,the wax layer of ‘ Changhongzao’ was the thickest,and its pericarp cells arranged much more
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regular and closer. No significant correlation was found between cracking resistance and the thickness of epidermis.

The upper part (near carpopodium) of fruit was more sensitive to cracking.

Key words: Chinese jujube;water absorbing dynamics ;pericarp structure ;fruit cracking
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Table 1 Water potential comparison among different cultivars at two ripening stages

TR i

7J(§§“( MPa) Water potential

Resistance to fruit cracking Cultivars

F1#Y] White-mature stage

& Y] Crisp-mature stage

A% Highly resistant KL A Changhongzao
A2 Xiangzao
Hi%¢ Resistant K375 A Dalilongzao
SEHLAL Pingguozao

LR Susceptible T Jinzao
4 22/NE Jinsixiaozao
5 %4 Highly susceptible BB Junzao

& SE T Mosaizizao

-0.381 =£0.016 cd -1.190 =0.018 F

-0.322+0.019 b -0.673 £0.014 C
-0.158 £0.017 a -0.328 £0.018 A
-0.336 0. 021 be -1.199 £0.015 G
-0.179 £0.011 a -0.449 £0.014 B
—-0.427 £0.016 de -0.673 £0.007 C
-0.467 £0.016 e -0.920 £0.015 D

-0.602 =0.027 f -1.010 £0.026 E

[Fl—F AR K /NS FRARARE SR AR 235 (P <0.01) RFEWEZER(P<0.05), T

Different uppercase letters and lowercase letters in the same row mean extremely significant (P <0.01) and significant difference (P <0.05) between

cultivars. The same as below
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Table 2 Correlation between fruit water retaining rate and fruit cracking rate and fruit cracking index

ZUH AR (% ) Fruit cracking rate

Z4 R %L Fruit cracking index

FiKE(% )

Water retaining rate

FIEA

White-mature stage

Crisp-mature stage

FIH Nz

White-mature stage Crisp-mature stage

F1 2 White-mature stage 0. 301

&8 Crisp-mature stage

0.388

0.486 0.576
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A : Water absorption at white-mature stage,B: Water absorption at crisp-mature stage, C: Fruit cracking rate at white-mature stage,

D Fruit cracking rate at crisp-mature stage,E; Fruit cracking index at white-mature stage, F ; Fruit cracking index at crisp-mature stage

E1
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Fig.1 The changes of water absorption,fruit cracking rate and fruit cracking index

of different cultivars sampled at white-mature and crisp-mature stage
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Table 3 Correlations between fruit water absorption and fruit cracking rate and fruit cracking index
2 White-mature stage He2AW Crisp-mature stage
A WKF(% )
. . FERE (%) SURIRHL ZERF(%) E2 iS4
Cultivars Water absorption
Fruit cracking rate Fruit cracking index Fruit cracking rate Fruit cracking index
SRS 1 0.558 0.544 - -
Changhongzao White-mature stage
23] - - 0.914 0.972™
Crisp-mature stage
PNy RS 2 0.937™ 0.934 ™ - -
Dalilongzao White-mature stage
e #4301 - - 0.967 0.974*
Crisp-mature stage
HA F 0.937 0.933* - -
Jinzao White-mature stage
e #4201 - - 0.923™ 0.990 ™
Crisp-mature stage
Lok F1A] 0.967 ™ 0.970™ - -
Junzao White-mature stage
ez 301 - = 0.967 0.977 ™

Crisp-mature stage

= FRHFEMEAE 0. 01 K 1 3

]

means that correlation is extremely significant at 0. 01 level

x4 AREFHERE R E SRR KSR S E NS ER Rk EER
Table 4 The water absorption threshold and water absorption rate at thresholds of cultivars with different resistance at

crisp-mature stage

A Cultivars W 7K R H{H. (% ) Water absorption threshold W% 7K 3R (% /h) Water absorption rate

KL Changhongzao 8.79 0.20
K% A Dalilongzao 9.46 0.23
HH Jinzao 9.74 0.43
A Junzao 15.74 0.52

R5 FREBRAENERMEERKEE AREREE REEERREAREHEHESR

Table 5 The wax thickness, cuticle thickness, epidermis thickness and the layers of epidermis of different cultivars
HUALREET . BEPLJREIE () PSR E (um) BB () R A0 M2 K
Resistance to fruit The thickness of The thickness The thickness The layers of
cracking Cultivars wax layer of cuticle of epidermis epidermis cell
WP K 8.89 +0.076 A 8.43 +0. 106 B 61.75 £0.661 B 61 ab
Highly resistant Changhongzao
o Sy 7.77 £0.165 B 8.75 £0.179 B 50.46 £1.502 C 5:1b
Resistant Dalilongzao
5% T 7.26 £0.115 C 10.72 £0. 188 A 60.55+1.502 B 5+1b
Susceptible Jinzao
e e 4.83+0.153 D 8.43 0. 104 B 82.10 £1.014 A 8xla
Highly susceptible Junzao
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1R 2 KB A3 A4 A s a B b AT s o SR A2 5L
1 : Changhongzao,2 ; Dalilongzao,3 : Jinzao 4 : Junzao ,a: Wax layer, b Cuticle, c: Epidermis cell
2 AEMHEEHNERMREBMEHNT R

Fig.2 The pericarp microstructures of cultivars with different resistance
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A ; The position of cracking after the middle and lower part of ‘ Dongzao’ was dipped in water,

B:The cracking position of ‘ Dongzao’ after the whole fruit surface was dipped in water
3 RERLBRAEFRER
Fig.3 The cracking position of ‘ Dongzao’ after dipped in water
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