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Effects of Fumigation Treatment on the Physiological
Changes of Onion Bulbs

Hyun-Ku Kim, Hyeong-Choon Lee, Mu-Hyun Park and Dong-Hwa Shin
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Abstract

Fumigation of onion bulbs with Tetrachloroisophthalonitrile reduced weight loss by half of the control.
The weight losses of the control onion bulbs stored at 80% RH were lower than those stored at 90% RH

but no significantly different in case of fumigated onion bulbs. No rooting and sprouting to outside were detected

during low temperature storage (0°C) and Q,, value of onion bulbs during storage was the range of 1.9-2.1.

The weight losses of onion bulbs during storage were mainly due to decay rather than respiration, because

there was positive correlation between weight loss and decay rate during storage period but not respiration ratio.
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Fig. 1. Accumulated weight loss of onion bulbs dur-
ing storage at 80% RH
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Fig. 2. Accumulated weight loss of onion bulbs dur-
ing storage at 90% RH
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Table 1. Moisture content of onion bulbs during storage

Unit: %
‘Storage Time Initial
(month) Stage 1 2 4 6 8
Treatments
Control RH 80% 89.30 89.27 89.42 90.07 90.17‘ 90.05
RH 90% 89.30 89.51 90.05 91.35 91.42 91.32
Fumigation RH 80% 89.30 89.24 89.37 90.21 91.12 90.14
before storage RH 90% 89.30 89.63 90.24 91.17 91.29 91.05
Fumigation/ RH 80% 89.30 89.11 89.10 90.02 90.14 90.05
2 month RH 90% 89.30 89.31 89.79 90.89 91.01 90.41
Table 2. Rooting rate of onion bulbs during storage
Storage Time Initial
2 4 6 8
(month) stage
Treatments
RH 80% 0.06* 0.07 0.07 0.07 0.07
Control RH 90% 0.06 0.07 0.07 0.07 0.07
Fumigation RH 80% 0.06 0.07 0.07 0.06 0.06
before storage RH 90% 0.06 0.06 0.06 0.06 0.06
Fumigation/ RH 80% 0.06 0.07 0.07 0.07 0.07
2 month RH 90% 0.06 0.06 0.06 0.06 0.06
* Rooting rate = weight of roots x 100
total weight of onion bulbs
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Fig. 4. Respiration rate of onion bulbs during storage
at 90% RH

Table 3. Respiration rate and Q,, vaue of onion bulbs
at various storage temperature

Temperature  Respiration rate
Q.o value
(°C) (mg CO./hrikg)
0 1.70 — 1.87
10 3.23 — 3.55 1.9( 0 — 10°C)
20 6.78 — 7.46 2.1 (10 — 20°C)
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Table 4. Enzymatically-produced pyruvate content of onion bulbs during storage

Storage Time Initial

(month) Stage 2 4 6 8

Treatments

RH 80% 5.60* 4.16 4.00 4.20 4.00
Control RH 90% 5.60 5.60 5.20 4.80 4.40
Fumigation RH 80% 5.60 4.40 4.40 . 4.40 4.40
before storage RH 90% 5.60 5.20 4.80 4.80 4.60
Fumigation/ RH 80% 5.60 4.80 4.40 4.60 4.40
2 month RH 90% 5.60 5.00 4.80 4.80 4.60

* u moles/g-fresh onion
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Fig. 5. Relationships among accumulated weight loss,
decay and respiration rate (CONTROL, 80% RH)
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Fig. 6. Relationships among accumulated weight loss,
decay and respiration rate (CONTROL, 90% RH)
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