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Effect of Hot Water Treatment on Green Mold Infection in Tangerine Fruit
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The objectives of this study were to examine the optimum temperatures and
exposure periods of hot water treatment required to control green mold rot on artificially-
inoculated tangerine fruit. Preliminary experimentation in vitro, fungus was dipped in hot
water at 452, 50+2 and 55+2°C for 0.5, 1, 2 and 3 minutes. The results showed that hot
water dip at 5522 °C for 1, 2 and 3 minutes reduced P. digitatum spore germination 85-
98% as compared with control when incubated fungus at 25:2 °C in darkness for 48
hours at the Laboratory of the Department of Horticulture, Faculty of Agriculture, Chiang
Mai University in November 2006. Dipping tangerine fruit in hot water at 45+2 50+2 and
55+2°C for 0.5, 1, 2 and 3 minutes before and after inoculation compared with the control
fruit that were inoculated by fungus and without hot water dipped, and uninoculated fruit.
Dipping tangerine fruit in hot water at 50+2 °C for 3 minutes and 55+2 ‘C for 2 and 3
minutes after inoculation reduced green mold rot development 57-88% disease and
disease severity (lesion diameter) from 9.31 to 0.87 cm and reduced sporulation index of
P. digitatum from 4.32 to 0.18 as compared with control fruit that were inoculated by
fungus and without hot water dipped when stored at 24£2°C and 90+5% relative humidity

for 5 days.

Key words: tangerine fruit, citrus fruit, green mold rot, hot water treatment
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Figure 2. Effect of hot water treatment at 55+2 ‘C for various minutes on spore germination
of Penicillium digitatum after being stored after 48 hours at 252 °C by a light microscope
(x20), a = dipped for 1 minute, b = dipped for 2 minutes, ¢ = dipped for 3 minutes and

d = control

Table 1. Effect of hot water treatments on spore germination of Penicillium digitatum

when stored at 2512 °C for 24 and 48 hours

Spore germination (%) after being stored (hours)

Hot water treatments

24 48
Control 100.00 f 100.00 d
50 °C 05 min 100.00 f 100.00 d
5 °C 1 min 100.00 f 100.00 d
50°C 2 min 53.33 d 100.00 d
50 °C 3 min 1853 ¢ 100.00 d
55 °C 05 min 81.00 e 100.00 d
55°C 1 min 700 b 15.00 ¢
55°C 2 min 1.00 a 867 b
55°C 3 min 000 a 167 a
CV (%) 6.45 2.12

Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.
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Table 2. Effect of hot water treatments on green mold rot disease incidence, severity and
sporulation index on artificially-inoculated tangerine fruit when stored at 24+2°C

and 90+5% relative humidity for 5 days.

Treatment Disease incidence Disease severity Sporulation index
(%) (cm)
Inoculation before hot water treatments
45 °C 05 min 8733 e 7.23 fg 414 g
45°C 1 min 9317 e 8.13 ghi 421 g
45°C 2 min 82.67 de 6.66 ef 3.36 f
45°C 3 min 71.33 cd 547 de 2.00d
50 ‘C 05 min 83.33 de 7.26 fg 261e
5 °C 1 min 8867 e 7.62 fgh 278 e
50 'C 2 min 59.83 ¢ 294 ¢ 093 b
50 °C 3 min 4000 b 159 b 032 a
55 °C 05 min 70.83 cd 6.57 ef 211 d
55°C 1 min 6317 ¢ 480d 139 ¢
55°C 2 min 1133 a 0.87 ab 018 a
55°C 3 min 1433 a 1.10 ab 0.36 a

Inoculation after hot water treatments

°

- 45 C 05 min 9217 e 8.53 ghi 393 g
1 45°C 1 min 90.00 e 8.47 ghi 393¢g
45°C 2 min 8767 e 8.23 ghi 386 g
45°C 3 min 9067 e 8.65 ghi 407 g

50 'C 05 min 9350 e 8.82 hi 418 g

50 °C 1 min 96.83 e 9.06 hij 428 g

50 °C 2 min 9200 e 1037 | 414 g

50 °C 3 min 9067 e 8.63 ghi 382g

55 °C 05 min 85.67 de 8.61 ghi 393 g

5 °C 1 min 9067 e 8.71 ghi 407 g
55°C 2 min 9367 e 931 jj 411 g
55°C 3 min 89.33 e 8.68 ghi 414 g
Inoculation without hot water treatments 9367 e 9.31 jj 432 g
Uninoculation 0.00 a 0.00 a 0.00 a
CV (%) 16.70 50.20 26.29

Means in the same time of innoculation within column followed by a common letter are

not significantly different at the 5% level by DMRT.
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