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Heat Tolerance of First Instar Oriental Fruit Fly Infested in
‘Nang Klarngwan’, ‘Nam Dorkmal’, ‘Rad’ and ‘Pimsen Daeng’ Mangoes
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ABSTRACT

The first instar Oriental fruit fly (OFF), Dacus dorsalis Hendel, infested in ‘Nang Klarngwan’, ‘Nam Dorkmat’,
‘Rad’ and ‘Pimsen Daeng’ mangoes (Mangifera indica Linn.) were determined for their heat tolerance by subjecting
a pair of infested mango varieties to vapor heat. All available evidence indicated that there were some differences
in the OFF first instars susceptibility to vapor heat treatment of ‘Nang Klarngwan’, ‘Nam Dorkmai’, ‘Rad’ and
‘Pimsen Daeng’ mangoes.. The results distinctively demonstrated that the OFF first instars in ‘Pimsen Daeng’

mangoes were more tolerant to vapor heat treatment than in other varieties. The test on preparation of OFF
infested fruit for vapor heat evaluation showed that the first instar larval inoculation method was the most effective.
The differences observed in the OFF first instars tolerance to vapor heat treatment for different mango
varieties would possibly effect the efficacy of the quarantine treatment currently used. Some OFF first instars infested
in ‘Pimsen Daeng’ mangoes were able to survive when an approved vapor heat disinfestation treatment temperature
46.5°C for 10 min. at fruit center of ‘Nang Klarngwan’ mangoes was applied. Thus, It was neccessary to verify
the efficacy of an approved vapor heat treatment of ‘Pimsen Daeng’ mangoes infested with the OFF first instars.

Keywords : Oriental Fruit Fly, Vapor Heat Tolerance
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Table 1 Rate of heat conduction among mango varieties D). Time for center of ‘Nang Klarngwan’, ‘Nam Dorkmal’, ‘Rad’ and ‘Pimsen Daeng’

mangoes to attain 46.5°C.

Elapsed Temperature (°C.) in fruit holding container
Time )
(min ) Left Center Right
Nang Nam Pimsen  Nang Nam Pimsen  Nang Nam Pimsen

Klarngwan Dorkmai Rad Daeng Kiammgwan Dorkmai Rad  Daeng Kiamgwan Dorkmai Rad  Daeng
(268g) (2629 (2629 (579 (66p) (2579 (559 (258p (2669 (256g) (254 (2579

0 29.6 29.4 29.4 29.6 29.5 29.5 29.1 29.6 299 29.5 29.6 30.2
15 30.8 30.5 30.4 30.7 30.6 30.6 30.2 30.7 31.0 30.6 30.6 315
30 33.2 32.6 32.7 33.0 32.8 32.8 323 33.0 334 32.8 329 343
45 36.5 35.6 35.7 36.1 36.0 359 353 36.2 36.7 36.0 36.1 311

55 39.2 38.0 38.4 38.7 38.6 8.4 379 38.8 394 38.5 41.0
70 4.3 4.0 434 43.6 43.7 43.6 429 439 4.7 431 45.6
80 459 45.0 450 453 45.5 454 4.8 45.5 46.1 45.5 46.5
85 46.3 45.7 45.6 459 46.0 46.0 454 46.0 46.6 46.1
90 46.7 46.1 46.0 46.3 46.5 46.4 46.0 46.4 46.5 46.5
95 46.6 46.3 46.6 46.7 46.3 46.7

100 46.6 46.6

Dpeplication |

Table 2 Rate of heat conduction among mango vtricﬁum : Time for center of ‘Nang Klarngwan’, ‘Nam Dorkmal’, ‘Rad’ and ‘Pimsen Daeng’

mangoes to attain 46.5°C.

Elapsed Temperature (°C ) in fruit holding container
Time
(min.) Left Center Right
Nang Nam © Pimsen  Nang Nam Pimsen  Nang Nam Pimsen

Klarngwan Dorkmai Rad Daeng Klamgwan Dorkmai Rad  Daeng Kiamgwan Dorkmai Rad  Daeng
@2ng (265¢) (2709) 69 (Mg (63 (689 (63 (2109 (629 (263g) (2609

0 29.8 29.6 29.2 2.5 29.5 29.5 29.3 294 29.6 29.0 29.3 29.5
1S 315 309 30.3 304 30.6 30.7 30.4 30.8 30.9 30.1 30.3 30.7
30 343 332 326 33.0 33.1 132 329 33.2 33.5 324 2.6 33.1
45 31.7 36.4 35.6 36.2 36.1 36.4 36.0 36.4 36.8 35.6 35.6 36.2
55 41.2 39.1 38.2 389 38.8 39.2 38.8 394 39.8 38.2 38.3 39.8
70 45.2 43.7 43.0 43.6 4.7 4.0 43.6 4.6 4.5 43.2 432 43.8
85 46.6 459 45.4 45.8 46.0 46.0 458 45.6 46.4 45.6 45.6 46.1

90 46.3 45.9 46.2 46.4 46.4 46.2 46.0 46.7 46.1 46.1 46.3
95 46.6 46.3 46.5 46.8 46.7 46.4 46.3 46.4 46.7
100 46.5 46.7 46.5 46.7 46.6

[E -
Replication 2
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Table 3 Rate of heat conduction among mango varieties” : Time for center of ‘Nang Klarngwan’, ‘Nam Dorkmal’, ‘Rad’ and ‘Pimsen Daeng’

mangoes to attain 46.5°C.

Elapsed Temperature (°C ) in fruit holding container
Time
(min ) Left Center Right
Nang Nam Pimsen  Nang Nam Pimsen  Nang Nam Pimsen
Klarngwan Dorkmai Rad Dseng Klarmngwan Dorkmai Rad  Daeng Klamgwan Dorkmai Rad  Daeng
(267 (278g) 279 (276g) (2869 (279 (267) (279g) (288g) (274g)  (265g) (267p)
0 30.6 30.6 303 30.6 30.6 30.5 30.4 30.5 30.5 30.4 30.1 30.6
15 319 314 31.6 31.4 31.9 31.3 317 315 31.8 314 31.0 31.8
30 34.7 33.7 34.4 33.9 34.8 33.7 34.5 33.8 34.5 33.7 33.2 34.5
45 38.2 36.7 31.7 36.9 38.1 36.8 37.8 37.0 319 36.9 36.3 37.8
55 41.6 39.5 41.1 39.9 418 39.7 41.5 30.1 41.5 39.9 39.1 413
70 46.2 444 45.3 4.6 46.1 4.6 45.6 4.6 45.7 4.6 4.0 455
75 46.7 45.2 45.9 454 46.6 45.5 46.2 454 46.3 454 49 46.2
80 45.9 46.4 46.0 46.1 46.6 46.0 46.7 46.0 45.6 46.6
85 46.4 46.6 46.5 46.5 46.5 46.5 46.2
90 46.7 46.5

D Replication 3
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Table 4 Structural properies of mango fruits of ‘Nang Klarngwan’, ‘Nam Dorkmat’, ‘Rad’ and ‘Pimsen Daeng’
varieties.

Mango Fruit Seed ®
variety Flesh
Fruit Weight  Length Width Thickness Length Width Thickness Thickness
No. ® (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Nang 1 266.7 - 151 61 53 133 31 17.5
Klarngwan 2 268.9 165 62 49 143 33 16.5
3 266.3 163 59 52 145 32 16.5
4 270.9 148 57 53
5 270.0 158 59 50
6 271.0 154 62 53
Mean 269.0 156.5 60.0 51.7 140.3 32.0 16.8 34.9
Nam 1 262.5 143 67 57 123 39 12.0
Dorkmai 2 262.4 148 66 55 130 39 13.0
3 262.5 141 68 54 126 39 11.0
4 256.9 141 67 55
5 257.9 141 65 58
6 265.2 143 67 53
Mean 261.2 142.8 66.7 55.3 126.3 39.0 12.0 43.3
Rad 1 262.1 120 71 60 99 35 20.0
2 262.5 113 69 61 92 39 18.5
3 267.6 121 71 60 94 35 21.0
4 270.0 112 73 61
5 254.1 117 68 57
6 255.1 115 71 57
Mean 261.9 116.3 70.5 59.3 95.0 36.3 19.8 39.5
Pimsen 1 263.4 118 70 59 100 39 16.0
Daeng 2 268.2 122 70 59 103 36 17.5
3 269.4 126 69 59 105 34 20.0
4 272.2 122 69 57
5 243.1 117 71 56
6 260.0 115 67 55
Mean 262.7 120.0 69.3 57.5 130.0 36.3 17.8 39.7

(Dplesh thickness = Fruit thickness - Seed thickness
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Table 5 Survival of D. dorsalis first instars in ‘Nang Klarngwan’ mangoes treated with vapor heat

treatment
Sensor fruit Treatment Elapsed Alive Survival3
weight temp. time ! individuals? (%)
Rep. g °0) (min.)

1 299.9 control - 276 100.0
308.0 41.0 63 271 98.2

316.2 42.0 66 252 91.3

43.0 70 247 89.5

44.0 75 265 96.0

45.0 80 102 37.0

46.0 89 114 41.3

46.5 96 0 0.0

46.5 + 10 min. 106 0 0.0

2 301.3 control - 281 100.0
305.2 43.0 67 233 82.9

305.4 45.0 77 27 9.6

46.0 84 56 19.9

46.5 90 0 0.0

46.5 + 10 min 100 0 0.0

. . .
Time for center of all 3 sensor fruits to attain target temperatures

2From total of 300 individuals (3 fruit infested with 100 first instars/fruit)

3 .
Corrected percentage survival.
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Table 6 Time for fruit center to attain target temperatures in a pair comparison test

Sensor fruit
weight Treatment temp. Elapsed time!
Rep. ® °C) (min))
Nang Kiarngwan Nam Dorkmai Nang Kiarngwan Nam Dorkmai
1 278.6 279.9 control - -
279.6 280.7 43.0 70 74
281.2 280.9 45.0 80 85
46.0 89 94
46.5 97 103
46.5 + 5 min 102 108
2 275.6 279.0 control - -
282.9 280.2 43.0 71 77
283.2 281.4 45.0 82 89
46.0 91 100
46.5 99 109
46.5 + 5 min. 104 11
Nang Kiarngwan Rad Nang Kiarngwan Rad
1 269.3 281.1 control - -
274.1 281.5 43.0 69 73
279.7 285.3 45.0 79 85
46.0 87 94
46.5 93 103
46.5 + 5 min 98 108
2 275.8 272.1 control - -
276.9 280.8 43.0 67 75
280.0 281.1 45.0 77 87
46.0 85 98
46.5 92 108
46.5 + 5 min 97 113
Nang Kiarngwan Pimsen Daeng Nang Kiarngwan Pimsen Daeng
1 276.2 278.4 control - -
279.5 279.4 43.0 69 71
282.1 283.8 4.0 73 76
45.0 79 81
46.0 87 89
46.5 93 95
2 274.6 273.8 control - -
274.8 274.7 43.0 69 73
279.8 274.4 45.0 80 83
46.0 89 93
46.5 97 100
46.5 + 5 min 102 105
Nam Dorkmai Pimsen Daeng Nam Dorkmai Pimsen Daeng
1 237.5 237.3 control - -
238.1 238.3 43.0 72 70
239.8 238.6 45.0 83 80
46.0 92 88
46.5 100 96
46.5 + 5 min. 105 101
2 238.4 238.7 control - -
239.3 239.6 43.0 73 70
240.4 240.1 45.0 83 80
46.0 92 88
46.5 99 95
46.5 + 5 min 104 100

e . . .
Time for center of all 3.sensor fruits of each mango variety to attain target temperatures
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Table 7 Survival of the D. dorsalis first instars in ‘Nang Klarngwan’ and ‘Nam Dorkmai’ mangoes treated with vapor
heat treatment.

Nang Klarngwan Nam Dorkmai
Method Treat t
Rep. to temp. Alive Survival' Alive Survival 4
Infest °C) Individuals (%) Individuals (%)
fruit
1 1! control 127° 100.0 183 100.0
43.0 126 66.1 41 22.4
45.0 23 12.1 5 2.7
46.0 27 14.2 0 0.0
46.5 0 0.0 0 0.0
46.5 + S min 0 0.0 0 0.0
22
control 269 100.0 250 100.0
43.0 140 52.0 70° 420
45.0 118 43.9 65 26.0
46.0 4 1.5 11 4.4
46.5 12 4.5 10 4.0
46.5 + 5 min 9 3.3 1 0.4
3 control 496 100.0 500 100.0
43.0 237 47.8 27 8.1
45.0 1 0.2 11 2.2
46.0 0 0.0 0 0.0
46.5 0 0.0 0 0.0
46.5 + 5 min 0 0.0 0 0.0
2 1! control 301 100.0 1355 100.0
43.0 148 49.2 105 51.9
45.0 46 15.3 27 13.3
46.0 10 10.0 0 0.0
46.5 0 0.0 0 0.0
46.5 + 5 min 0 0.0 0 0.0
22
control 224 100.0 275 100.0
43.0 271 100.0 277 100.0
45.0 48 21.4 66 24.0
46.0 89 39.7 41 14.9
46.5 5 22 0 0.0
46.5 + 5 min 0 0.0 0 0.0
¥ control 385 100.0 353 100.0
43.0 123 31.9 133 37.7
45.0 57 14.8 22 6.2
46.0 4 1.0 0 0.0
46.5 0 0.0 0 0.0
46.5 + 5 min 0 0.0 0 0.0

1 3 fruits Infested with 120 eggs/fruit lOr total of 360 eggs

2 3 fruit Infested with 100 first instars/fruit * Or total of 300 larvae

3 3 fruits were Individually infested by placing a mango fruit with 6 pinned holes on the screened top of the infestation cage holding 3 gravid
females and 2 males fruit flies for 2 hours.

4 Corrected percentage survival

5 One rotten fruit

6 Two rotten fruits
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Table 8 Survival of the D. dorsalis first instars in ‘Nang Klarngwan’ and ‘Rad’ mangoes treated with vapor heat

treatment
Method Nang Kiarngwan Rad
to Treatment
- Infest temp. Alive Survival* Alive Survival®
Rep. fruit °C) individuals (%) Individuals (%)
1 1! control 221 100.0 196 100.0
43.0 164 74.2 68 347
45.0 57 25.8 39 19.9
46.0 0 0.0 0 0.0
46.5 5 3.4 0 0.0
46.5 + 5min 0 0.0 0 0.0
2 control 226 100.0 263 100.0
43.0 240 100.0 189 71.9
45.0 101 4.7 95 36.1
46.0 57 25.2 0 0.0
46.5 4 1.8 0 0.0
46.5 + 5 min 7 3.1 ] 0.0
3 control 253 100.0 147 100.0
43.0 272 100.0 0 0.0
45.0 9 3.6 0 0.0
46.0 0 0.0 0 0.0
46.5 0 0.0 0 0.0
46.5 + Smin 0 0.0 0 0.0
2 1! control 243 100.0 193° 100.0
43.0 255 100.0 80 27.6
45.0 142 58.4 8 2.8
46.0 52 21.4 4 1.4
46.5 10 4.1 0 0.0
46.5 + 5 min 1 0.4 0 0.0
2 control 284 100.0 256 100.0
43.0 201 70.8 86 33.6
45.0 67 23.6 0 0.0
46.0 51 18.0 6 23
46.5 43 15.1 0 0.0
46.5 + 5min 28 9.9 0 0.0
3 control 586 100.0 224 100.0
43.0 384 59.4 3 1.3
45.0 49 8.4 1 0.4
46.0 0 0.0 0 0.0
46.5 2 0.3 0 0.0
46.5 + Smin 0 0.0 0 0.0

! Replication 1 : 3 fruits infested with 100 eggs/fruit
Replication 2 : 3 fruits infested with 120 eggs/fruit

? 3 fruits infested with 100 first instars/fruit

3 3 fruits were individually infested by placing a mango fruit with 6 pinned holes on the screened top of the infestation cage holding 3 gravid
female and 2 male fruit {lies for 2 hours.

¢ Corrected percentage survival

s .
One rotten fruit
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Table 9 Survival of the D. dorsalis first instars in ‘Nang Klarngwan’ and ‘Pimsen Daeng’ mangoes treated with

vapor heat treatment

Method Mang Klarngwan Pimsen Daeng
to T
Infest temp. Alive Survival® Alive Survival®
Rep. fruit °C) individuals (%) individuals (%)
1 ! control 243 100.0 232 100.0
43.0 150 61.7 154 66.4
44.0 164 67.5 119 51.3
45.0 558 67.9 120° 776
46.0 18 7.4 66 28.4
46.5 8 4.9 19 8.2
2? control 254 100.0 260 100.0
43.0 243 95.7 200 76.9
44.0 157 61.8 230 88.5
45.0 155 61.0 124° 71.5
46.0 o® 0.0 24 9.2
46.5 78 30.7 101 38.8
3? control 355 100.0 533 100.0
43.0 107° 45.2 234 43.9
44.0 4 1.1 266 49.2
45.0 0 0.0 48° 13.5
46.0 0 0.0 5 0.9
46.5 0 0.0 0 0.0
2 1! control 250 100.0 216 100.0
43.0 140 56.0 30 13.9
45.0 31 12.4 8 3.7
46.0 3 1.2 18 8.3
46.5 0 0.0 0 0.0
46.5 + 5min 0 0.0 2 0.9
2? control 275 100.0 257 100.0
43.0 251 91.3 180 70.0
45.0 109 39.6 113 4.0
46.0 105 38.2 102 39.7
46.5 36 13.1 23 8.9
46.5 + 5min 21 7.6 33 12.8
3 control 493 100.0 649 100.0
43.0 335 68.0 116 17.9
45.0 43 8.7 9 1.4
46.0 17 3.4 6 0.9
46.5 0 0.0 0 0.0
46.5 + 5 min 0 0.0 0 0.0
" Replication 1.: 3 fruits infested with 100 eggs/fruit
Replication 2 : 3 fruits infested with 120 eggs/fruit
%3 fruits infested with 100 first instars/fruit
: 3 fruits were individually infested by placing a mango fruit with 6 pinned holes on the d top of the inf¢ ion cage holding 3 gravid

female and 2 male fruit flies for 2 hours.
¢ Corrected percentage survival

«
" One rotten [ruit

8 Two rouen fruits
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Table 10 Survival of the D. dorsalis first instars in ‘Nam Dorkmai’ and ‘Pimsen Daeng’ mangoes treated with vapor

heat treatment.

Method. Treatment Nam Dorkmai Pimsen Daeng
lntfzst temp. Alive Survival® Alive Survival’
Rep. fruit (°C) Individuals (%) individuals (%)
1 1! control 252 100.0 312 100.0
43.0 147 58.3 184 59.0
45.0 17 6.7 % 28.8
46.0 77 30.6 82 26.3
46.5 0.0 4 1.3
46.5 + S min 0.0 -4 1.3
2? control 285 100.0 275 100.0
43.0 97 34.0 158 57.4
45.0 139 48.8 204 74.2
46.0 24 8.4 127 46.2
46.5" 0 0.0 51 18.5
46.5 + 5 min 0 0.0 18 6.5
2 1! control 256 100.0 240 100.0
43.0 103 40.2 248 100.0
45.0 28 10.9 834 51.9
46.0 7 2.7 157 65.4
46.5 0.0 6 2.5
46.5 + S min 0.0 0 0.0
2? control 283 100.0 274 100.0
43.0 153 54.1 245 89.4
45.0 3s* 18.6 215 78.5
46.0 44 15.5 55 20.1
46.5 1 0.4 97 35.4
46.5 + 5 min 0 0.0 34 12.4

! 3 fruits infested with 120 eggs/fruit
2 3 fruits infested with 100 first instars/fruit
3 Corrected percentage survival

4 One rotten fruit
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