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EFFECTS OF DEGREE OF MATURATION OF CUCUMBER FRUITS

ON THE CHILLING INJURIES AND RESPIRATION RATES

Tomohisa HIROSE

Abstract

1. Chilling injuries of cucumber fruits were studied in relation to the degree of maturation. Fruits taken

from 0, 2, 4, 7, 12 and 21 days after flowering were placed at 2, 5, 10 and 20°C and changes of respiration

rate and degrees of deterioration were investigated.

2. Respiration rates at 20°C (non-chilling temperature) decreased gradually during storage. Rates of

respiration and decreasing rates were greater in the younger fruits than in the older fruits.

At chilling temperatures (less than 10°C), rates of respiration raised at first and then decreased during

storage. A peak of respiration rate appeared earlier and a change of respiration rate was greater in the

younger fruits. The respiration rises caused by deterioration during storage occurred earlier in the younger

fruits.

3. At 20°C, the cumulative CO; production before deteriolation appeared was 15 to 16 gram per kg. fresh

weight in the younger fruits taken within 7 days after flowering, but decreased in the older fruits. At chilling

temperature (less than 10°C), it was decreased with decreasing temperature and advancing maturation.

4. At chilling temperature, the characteristic of chilling injuries such as discoloration, unpleasant flavor,

muddy exudation and softening of flesh etc. appeared. These symptoms appeared the first at 5°C and at 2°C

and at 10°C in order. The younger the fruits the earlier they were affected.

At 20°C, discoloration, unpleasamt flavor and decay appeared earlier also in the younger fruits except

extremely old fruits.
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Table 1. The fruit size and weight taken from
various stages after flowering.

r@ﬁ?@?ifw
flowering

2 4 7 12 21

Length(cm.) 7.0 11.5 22.0 37.0 53.0 57.0
Weight(gr.) 1.6 7.0 36.0 260.0 780.0 1050.0
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Fig. 1. Respiration rates of fruits stored at 20°C
in relation to maturity.
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Fig. 2. Respiration rates of fruits stored at 10°C
in relation to maturity.
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Fig. 3. Respiration rates of fruits stored at 5°C
in relation to maturity.
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Fig. 4. Respiration rates of fruits stored at 2°C
in relation to maturity.
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Table 2. No. of days before the begining of
discoloration.

VDaysmaifter o o ) ) ‘
flomering 20°C  10°C 5°C 2°C

0 7 15 8 5

2 11 18 13 14

4 20 23 24 24

7 23 24 * *

12 19 25 * *

21 12 21 * *

*: No symptoms appeared by 25 th day after storage.

Table 3. No. of days before the appearance
of unpleasomt flavor.
Days after .o o o
flomering 20°C 10°C 5°C 2°C
0 5 12 9 5
2 9 13 10 11
4 17 19 12 19
7 24 21 15 21
12 22 21 18 21
21 14 23 19 25
Table 4. No. of days before the appearance
of muddy exudation.
" Days after ..o o repm o
fowering 20°C 10°C 5°C 2 C
0 * 14 12 15
2 * 20 14 16
4 * 25 15 19
7 * * 16 23
12 * * 25 *
21 * * 21 *

*: No symptoms appeared by 25 th day after storage.

Table 5. No. of days before the begining
of softening and decay of flesh.
Davs 2ter a0°C 10°C 5°C 2°C

0 7 13 11 15

2 13 16 14 21

4 23 25 16 *

7 * * 17 *

12 * * 21 *

21 * * 21 *

*: No symptoms appeared by 25 th day after storage.
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