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Effects of Gamma Irradiation and Methyl Bromide Fumigation on
Quarantine Pest and Physical Quality of Apples
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Tetranychus urticae Xoch and Panonychus ulmi Koch were identified as quarantine pests in apple samples and
were controlled soon after the commercial treatment of methyl bromide (MeBr) and with irradiation doses (0.5~3
kGy) after irradiation. The physical qualities of apples, such as rotting, withering, weight changes, hardness, and
color, were apparently affected by MeBr. Furthermore, more than 2 kGy irradiation resulted from the lapse of
storage time. Associated with the physical qualities of stored apples, irradiation and fumigation for quarantine
purposes were more adequate after 40 days of storage at 0+ 1°C (851 2% RH) immediately following harvest,
rather than soon after harvest. Less than 1 kGy irradiation, based on its accunmulated control effect on pests,
can potentially be applied as a quarantine procedure without causing significant changes in the physical qualities

of fresh apples, in contrast to MeBr.
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Fig. 1. Overall control effects of P. ulmi egg in apples treated by
gamma irradiation and methyl bromide (MeBr).
MeBr was treated 26 g/kg in 0.9X1.4X0.2 m’ at 21°C for 4 hr.
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Fig. 2. Overall control effects of 7. urticae adult in apples
treated by gamma irradiation and methyl bromide (MeBr).
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Fig. 3. Effects of gamma irradiation and methyl bromide
(MeBr) fumigation on rotting rate of apples.
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Fig. 4. Effects of gamma irradiation and methyl bromide
(MeBr) fumigation on withering rate of apples.
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Fig. 5. Effects of gamma irradiation and methyl bromide
(MeBr) fumigation on weight changes of apples.
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Fig. 6. Effects of gamma irradiation and methyl bromide
(MeBr) fumigation on hardness of apples.
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Table 1. Comparative effects of gamma irradiation and MeBr fumigation on Hunter color values of apple peel”
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Hunter Storage period Irradiation dose (kGy) MeBP
parameter (day) 0 05 1 9 3
Treatment after harvest
0 0 -3.75 341 6.40 7.79 9.25
20 0 -4.01 2.44 4.69 6.15 7.23
L 40 0 -3.99 2.05 425 6.04 6.97
60 0 -3.50 2.83 412 5.21 6.50
90 0 -3.18 2.10 4.61 524 7.13
120 0 -3.48 2.57 4.35 14.37 7.25
0 0 10.70 6.74 4.05 3.90 2.66
20 0 1143 9.13 6.36 6.55 7.09
40 0 6.16 6.10 2.17 1.07 6.04
4 60 0 7.03 416 321 3.12 6.33
90 0 7.10 5.66 -0.35 -3.46 5.57
120 0 5.78 4.87 -1.32 -1.57 5.40
0 0 -7.46 -4.27 2.96 -7.35 11.67
20 0 -10.16 -3.75 -0.46 -7.12 10.56
b 40 0 -12.48 -3.46 -1.00 -8.61 11.95
60 0 22.57 31.25 3323 24.07 50.04
90 0 -11.91 -2.30 -3.30 -9.09 9.95
120 0 11.74 -1.40 3.64 -4.03 10.79
0 0 4.70 -0.47 -2.39 -4.03 -3.68
20 0 474 0.56 -1.10 -2.63 -1.76
AE 40 0 3.18 0 -2.04 -4.20 -1.79
60 0 3.26 -1.07 -1.87 -3.20 -3.20
90 0 2.98 -0.06 -3.10 -4.92 212
120 0 2.89 -0.63 -2.774 -6.37 -2.18
Treatment after 40 days of storage
40 0 -3.01 2.04 -4.91 - 2.65
L 60 0 -8.46 -1.33 -9.34 - -2.92
90 0 <330 2.88 -6.22 - 262
120 0 -1.98 -1.77 -2.84 - 4.66
40 0 1.59 -2.87 6.06 - 1.65
60 0 4.17 -5.20 8.58 - 3.38
4 9 0 043 715 6.99 - 272
120 0 -3.75 -19.97 1.49 - -8.24
40 0 541 9.17 -4.41 - 7.76
b 60 0 0.86 7.72 -9.33 - 1.61
90 0 0.64 8.36 7.93 - 4.18
120 0 2.89 7.46 -5.67 - 8.33
40 0 3.26 -1.51 5.06 - -0.74
AE 60 0 9.84 1.77 10.89 - 491
90 0 2.54 -3.28 5.82 - -2.38
120 0 0.82 -1.92 2.04 - -4.91

UHunter color values of the control were set 0 and the differences between conirol and treatment groups were reported.

IMeBr was treated 26 g/kg in 0.9X1.4X02 m® at 21°C for 4 hr.
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Table 2. Comparative effects of gamma irradiation and MeBr fumigation on Hunter color values of apple flesh®

Hunter Storage period Irradiation dose (kGy) MeBr
parameter (day) 0 0.5 1 2 3
Treatment after harvest

0 0 1.05 1.16 0.36 157 226

20 0 1.24 -0.59 141 -042 0.77

L 40 0 0.66 -1.10 0.81 0.36 0.53
60 0 -0.68 298 -1.67 -2.90 -1.62

90 0 -6.61 -4.40 -4.08 -341 -0.57

120 0 8.18 7.62 8.89 5.26 9.39

0 0 -0.43 -043 -4.78 1.96 478

20 0 0.71 -1.91 -2.63 -14.11 3.83

40 0 4.11 -29.43 -11.47 -17.53 -12.12

a 60 0 -8.05 -28.63 -20.13 -15.21 -223
90 0 -30.13 -53.27 -41.92 -31.65 -11.79

120 0 -16.10 -35.57 -23.71 -55.70 -6.93

0 0 -5.25 11.93 -5.96 -2.13 -1.04

20 0 -1.23 -0.61 5.96 -5.40 0.56

b 40 0 -1.61 -2.46 -4.02 =717 -9.28
60 0 -5.81 -10.96 -7.04 2.39 -9.48

90 0 0 -3.28 -0.51 7.60 -3.59

120 0 -0.27 0.11 8.30 1131 -2.83

0 0 -4.49 -743 -3.34 -4.27 -5.01

20 0 -3.50 0.93 -0.62 -1.63 -1.44

AE 40 0 0 7.05 1.39 0.59 -0.43
60 0 -1.39 478 0 -0.44 -0.77

90 0 4.98 7.38 8.06 9.96 -0.60

120 0 3.43 447 547 13.70 0.26

Treatment after 40 days of storage

40 0 -0.03 0.03 021 - 0.54

L 60 0 1.39 2.34 2.64 - 2.29
90 0 -0.35 -0.48 0.08 - 045

120 0 0.13 1.48 0.55 - 0.45

40 0 -7.38 -9.84 -16.10 - -8.05

a 60 0 -11.40 -15.53 -17.71 - -1.94
90 0 -5.02 -10.73 -7.07 - 2.05

120 0 -10.81 -16.33 -23.84 - -15.67

40 0 -0.49 1.88 -3.43 - -321

b 60 0 -8.27 -9.25 -2.50 - -2.28
90 0 -1.79 0.73 -3.14 - 1.07

120 0 2.29 -0.05 4.64 - -5.59

40 0 -0.31 0.31 211 - -2.57

AE 60 0 -535 <177 -5.72 - -4.65
90 0 -0.07 1.13 -1.66 - 291

120 0 0.26 -3.73 0.07 - -3.55

PHunter color values of the control were set O and the differences between control and treatment groups were reported.
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