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Differences in Tissue Structure and Physiological Changes of ‘ Xuxiang’ and
‘Hayward’ Kiwifruit Fruits During Cold Storage
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Abstract: Two kiwifruit cultivars ‘ Xuxiang’ (shorter storage life )and ‘Hayward’ (long storage life),
were used to study the changes in physiological and tissue structure during storage at 0 ‘C, so as to
explore the internal mechanism of kiwifruit storage ability, and provide information for further selection of
excellent cultivars with good storability. The results showed that the firmness of both kiwifruit cultivars
decreased continuously, and the time of firmness dropping to 10 N during storage was 150 days and 95
days for ‘Hayward” and ‘Xuxiang’, respectively. The peaks of respiratory rate and ethylene release rate
on ‘Xuxiang’ appeared 20 days and 10 days earlier than that of ‘Hayward’, and the peak values were 16%
and 250% higher than that of ‘Hayward’, respectively. The higher weight loss rate was observed on

‘Xuxiang’ as compared with ‘Hayward’ . From the maturity stage to the following storage period, the
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contents of starch, protopectin and cellulose of ‘Hayward’ were higher than that of ‘Xuxiang’, while the
enzyme peak activities of amylase (AM), pectin (PG, PE, f-Gal) and cellulase (Cx) were lower than
that of ‘Xuxiang’ . In terms of fruit tissue structure, the epidermal hair of ‘Hayward’ was significantly
shorter than that of ‘Xuxiang’ . Moreover, the thickness of cuticle and the number of epidermal cells were
larger than that of ‘Xuxiang’ . The degree of deformation in pulp cells of ‘Hayward’ during storage was
less than that of ‘Xuxiang’ . Fruit ultrastructure showed that the cell wall of ‘Hayward’ was thicker than
that of ‘Xuxiang’; in addition, the division speed of cell wall and intercellular layer in ‘Hayward’” was
slower as compared with ‘Xuxiang’ . Meanwhile, the mitochondria showed relative structural integrity in
‘Hayward’ . In conclusion, kiwifruit with good storage ability has thick cuticle and epidermal cells, low
weight loss rate, slow respiration rate and ethylene release rate, and low cell wall enzyme activity.
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Fig. 1 Changes of fruit firmness and weight loss rate during storage of ‘Xuxiang’ and ‘Hayward’ fruits

** means the difference is extremely significant at the 0.01 level; * means the difference is significant at the 0.05 level. The same below.
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Fig. 2 Changes of respiration rate and ethylene release rate during storage of ‘Xuxiang’ and ‘Hayward’ fruits
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Fig. 3 Changes of starch content and amylase activity during storage of ‘Xuxiang’ and ‘Hayward’ fruits
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Fig. 4 Changes of cellulose content and cellulase activity during storage of ‘Xuxiang’ and ‘Hayward’ fruits

215 REMR

SR A 24 I B 4] A B R e i SR R B A gy, SRR 5T R S B R AR A A R i SR ST T
KEERI R —. WE 5 fiw, ERANEGAE, ERE JFERE (Acid-soluble pectin, ASP) &
BT Rd, HAEWEET 40 d Z R e . s FKIEE SRR (Water-soluble pectin, WSP) 1%
BIRM FAHES, HAEEANEE RE eEsT BIRE .

—— f31F Xuxiang —o— JGIK1E Hayward

3.0 rax 0.8
2.5 ‘4 0.7
ES
& 0.6
S = g0 | y 0
i 2 ko 41 2 05
g 8 15t sk & 3 0.4 -
2 = o,
®Z & 2 03¢
i3 1.0 & o
% 2T
0.5 | h
0.1 r
0 1 1 1 1 1 1 1 1 1 L L 0 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
iae il e} TP e 1) /d
Storage time Storage time

5 ‘HhE O BRE BREERSEGEERERRRKEEREHEL
Fig.5 Changes of acid-soluble pectin (ASP) and water-soluble pectin (WSP) during storage of ‘Xuxiang’ and ‘Hayward’ fruits
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Table 1 Differences in epidermal structure and cell wall thickness of ‘Xuxiang’ and ‘Hayward’ during Storage
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hair hair epidermis cell cell wall
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Note: Different letters indicate significant difference.
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Fig. 7 Comparison of the epidermal texture of the fruits of ‘Xuxiang’ and ‘Hayward’
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cu: Cuticle; ep: Epidermal cells; pu: Pulp cells; SG: Starch granule.
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