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Abstract. This study was conducted to investigate the effect of delayed controlled atmosphere (CA) storage on fruit
quality and the incidence of storage disorders during CA storage of ‘Fuji’ apples (Malus x domestica Borkh.). In the
first year of experiment, ‘Fuji’ apples showed 40% of watercore disorder at the commercial harvest time (Oct. 22).
Twenty days delayed CA storage caused to develop the incidence of flesh browning while 30 days delayed CA stor-
age did not. In the second year of experiment, watercore was increased with delaying harvest time. As the estabilish-
ment of delayed CA storage was delayed, the incidence of flesh browning increased at 10 to 30 days delayed CA
storage but 40 days delayed CA storage did not have any flesh browning incidence. Respiration rate increased with
extending the storage duration. Delayed CA storage reduced respiration rate but was not different compared to the
rapid CA. Ethylene production rate was lower in delayed CA storage than in cold storage but higher in delayed CA
storage, compared to repid CA storage. Titratable acidity was lower in delayed CA storage as CA storage pro-
gressed. Firmness was not different between rapid CA storage and delayed CA storage after 8 months of CA stor-
age. Therefore, the results indicate that delayed CA storage should be a promising approach to reduce the risk
development of flesh browning and watercore during CA storage of * Fuji’ apples.
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Table 1. Effects of delayed CA storage on the incidences of watercore and flesh browning in ‘Fuji’ applesin first year.

Incidence of flesh browning (%)

Watercore
CA procedure a harvest Investigation date
(%) Jan. 13 Mar. 12 May 13 Jun. 15

Rapid CA 4a 26a 28a
10 days delayed CA 23a 5a 26a 26a
20 days delayed CA 40.0 5a 8b 10b
30 days delayed CA Ob Oc Oc
Air storage Ob Oc Oc

*Mean separation within columns by Duncan’s multiple range test, P = 0.05.

*Fruits were harvested on Oct. 22.

Table 2. Effects of harvest maturity and delayed CA storage on the incidences of watercore and flesh browning in ‘Fuji’ apples in second

year.
inci i 0,
Hervest Watercore Accumulated incidence of flesh browning (%)
maturity CA procedure a harvest Investigation date
(%) Feb. 27 Apr. 29 May 27 Jun. 26
Rapid CA 13 15ab 20a 20a
20 days delayed CA 0b Oc 22a 22a
Oct. 14 30 days delayed CA 80 0b 0c oc Oc
40 days delayed CA 0b Oc Oc Oc
Rapid CA 17a 22a 26a 30a
20 days delayed CA 0b Oc 23a 23a
Oct. 20 30 days delayed CA 350 0b 0c 10b 10b
40 days delayed CA 0b Oc Oc Oc
Rapid CA 13a 30a 3Ha 36a
20 days delayed CA Ob 12b 30a 0a
Oct. 27 30 days delayed CA 480 0b 12b 4hc 5 be
40 days delayed CA 0b Oc Oc Oc

“Mean separation within columns by Duncan’s multiple range test, P = 0.05.
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Fig. 1. Effect of delayed CA storage on the respiration rate of
‘Fuji’ applesin first year. Bars represent standard errors of the
means of 5 replications.
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Fig. 2. Effect of delayed CA storage on ethylene evolution of
‘Fuji’ applesin first year. Bars represent standard errors of the
means of 5 replications.
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Fig. 3. Effect of delayed CA storage on interna ethylene concen-

tration of ‘Fuji’ apples in first year. Bars represent standard
errors of the means of 5 replications.
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Table 3. Effects of harvest maturity and delayed CA storage on titratable acidity of ‘Fuji’ applesin second year.

Titratable acidity (%)
Harvest A
maturity CA procedure Investigation date
At harvest Feb. 27 Apr. 29 May 27 Jun. 26
Rapid CA 0.33a 0.28 a 0.28 a 0.22 a
20 days delayed CA 03la 021b 0.28a 02la
Oct. 14 30 days delayed CA 0.33 & 0.29a 0.26a 0.21b 0.20a
40 days delayed CA 0.27 a 0.19b 0.20b 0.19ab
Rapid CA 0.26 ab 0.24 &b 0.23b 0.18b
20 days delayed CA 0.24b 0.22b 0.23b 0.19ab
Oct. 20 30 days delayed CA 0.33a 024D 0.20b 0.20b 017b
40 days delayed CA 019c 0.20b 0.18b 0.15b
Rapid CA 0.21 bc 0.21b 0.22b 0.23a
20 days delayed CA 0.19c 022b 022b 017b
Oct. 27 30 days delayed CA 03la 0.19¢ 021b 021b 0.16b
40 days delayed CA 0.18c 0.19b 0.21b 0.16b
*Mean separation within columns by Duncan’s multiple range test, P = 0.05.
Table 4. Effects of harvest maturity and delayed CA storage on flesh firmness of ‘Fuji’ applesin second year.
Flesh firmness (N/8 mm ¢)
Harvest A
maturity CA procedure Investigation date
At harvest Feb. 27 Apr. 29 May 27 Jun. 26
Rapid CA 32.17a 31.38a 2942 a 29.32a
20 days delayed CA 33.34a 31.38a 30.70 a 2844 a
Oct. 14 30 days delayed CA R4 3276 a 2952 a 29.72 a 2893 a
40 days delayed CA 3148a 29.13a 2756 a 2746 a
Rapid CA 30.50 a 29.62 a 30.79 a 28.64 a
20 days delayed CA 30.89a 29.13a 28.83a 27.85a
Oct. 20 30 days delayed CA 31092 30.89a 28442 26.48 a 2658 a
40 days delayed CA 3148 a 26.58 a 2511a 26.18 a
Rapid CA 31.09a 30.21a 2942 a 2844 a
20 days delayed CA 31.09a 30.60 a 2785a 2844 a
Oct. 27 30 days delayed CA 082 31.68a 29.22a 27.75a 28.15a
40 days delayed CA 30.70a 2854 a 26.87 a 26.09 a

*Mean separation within columns by Duncan’s multiple range test, P = 0.05.

11 olakslEkAad] o] A% YA (Argenta 5, 2002; Elgar
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