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Abstract

This study compared the attract-and-kill efficacy for the oriental fruit fly between a new paste formulation of toxicant-added
methyl eugenol (ME), developed by the Chaoyang University of Technology, and the conventional ME fiberboard in fields located
in central, southern, and eastern areas of Taiwan. The feeding times and the times until death after fly feeding on the two ME baits
were also compared in the laboratory. The results showed that the feeding times of 1-3 and 5-7 days old unmated male flies were
significantly shorter when they fed on the paste bait than on the ME fiberboard. The same results were also found for the mated
and unmated 9-11, 13-15, and 17-19 days old male flies. However, no significant difference was found between the two baits in the
feeding time for the mated 21-23 days old flies. The feeding durations for either bait for the 1-3 and 5-7 days old flies were only
half of those for flies of other ages. All flies, either feeding on the paste or the fiberboard died regardless of the fact that the
feeding times were different. The time until death after feeding was longer when the flies fed on the paste regardless of their age
and mating status. The feeding duration for flies feeding on the paste increased significantly with the age of the fly; however, this
was not the case for flies feeding on the fiberboard. The times until death after feeding, either on the paste or on the fiberboard,
decreased significantly with the increase in the age of the fly. The were no significant differences in the number of flies caught
between the two baits for either the 5-m-apart or the 30-50-m-apart treatments in 13, 12, 18, and 10 field investigations conducted
by TARI, TARI-Fengshan Branch, Kaohsiung DARES, and Hualien DARES, respectively. Phytotoxicities on plum, mango, loquat,
persimmon, peach, prune, pear, guava, and grape occurred when the pastes were applied directly to the twigs or the vines. The
paste even wilted the grape vines.
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Table 1. Feeding time and time until death for oriental fruit flies of different ages and mating status fed on two types of

methyl eugenol baits

Fly age Mating
(day)  status

Feeding time (sec)
(mean + SD)

Time until death after feeding (sec)
(mean + SD)

Paste Fiber board  p-value Paste Fiber board p-value?
1-3 unmated  29.6+242  52.0 + 32.0 0.0000 629.7+597.7 1755 +103.4 0.0000
5-7 unmated  34.1+19.3  58.5+30.9 0.0000 2459 +471.7 134.8 +90.8 0.0300
9-11 unmated  63.6 +45.5 102.6 + 51.2 0.0000 273.0 +293.7 140.6 + 147.3 0.0069
mated 71.7+45.1 131.3+475 0.0000 218.4 +185.3 149.1+95.0 0.0112
13-15  unmated  57.3+31.3 119.2 +47.7 0.0000 305.8 +313.8 150.5 + 116.2 0.0076
mated 68.7+35.7 955+44.6 0.0004 151.3 +1245  99.3 +82.5 0.0300
17-19  unmated 67.9+36.4  88.9+37.7 0.0023 214.0 +199.8 829 +80.3 0.0000
mated 66.2+46.5 127.3+59.8 0.0000 169.9 +167.9 101.2 + 76.5 0.0300
21-23  mated 884+440 97.3+43.1 0.2700 1341+ 1412  79.7+72.1 0.0310

U'Normally distributed data were analyzed using the ¢-test, non-normally distributed data were analyzed using

the Mann-Whitney W test.
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Table 2. Oriental fruit fly captures in McPhail traps baited with methyl eugenol paste or fiber board, spaced either by 5
m or 30-50 m apart in the orchard

Weeks after No. fly captured (mean + SD)

trap set 5m 30-50 m
Paste Fiber board p-value? Paste Fiber board  p-value
Taiwan Agricultural Research Institute
2 145+ 123 125+44 0.7694 63.8 +39.3 20.3 +12.4 0.0794
4 11.0 + 11.3 8.8+3.9 0.7202 76.3 +73.1 33.0+34.8 0.3263
6 11.8 + 12,5 6.3+6.1 0.4603 38.5 +40.7 21.8+17.4 0.4777
8 13.5+16.9 10.0 + 8.8 0.7262 28.3 +26.8 15.8 + 11.0 0.4206
10 3.3+33 48+55 0.6566 24.3 + 28.0 12.8 +11.2 0.4750
12 10.8 +15.1 9.0+12.8 0.8654 40.8 + 39.7 128 +2.2 0.2089
14 34.5 +47.8 32.3+39.1 0.9443 22.8 +21.3 8.5+4.9 0.2398
16 66.0 + 94.7 51.3 +69.4 0.8100 43.5 +43.9 23.8+14.2 0.4246
18 141.5 + 33.9 117.0 + 29.2 0.3156 98.8 + 87.3 77.8 +34.7 0.6704
20 318.3 +210.0 326.8 + 240.8 0.9593 203.8+163.9  163.9+128.9 0.8416
22 404.5 +176.1 558.8 + 282.5 0.3898 2041.3 + 1283.9 2252.8 +824.2  0.7909
24 467.3 + 250.7 451.0 + 394.4 0.9468 1178.0 + 293.8  1452.8 +486.8  0.3712
26 55.3 + 46.7 75.5 + 48.1 0.5676 13475+ 1456  1507.0 + 596.6  0.6221
Taiwan Agricultural Research Institute — Fengshan Branch
2 300.5 + 240.9 603.5 + 590.7 0.3788 5175+448.9  603.5+590.7 0.8243
4 679.5 + 585.1 840.0 + 594.8 0.7137 760.8 + 641.3  840.1 +594.8  0.8622
6 406.3 + 235.0 567.3 + 323.5 0.4514 440.3 +420.3  567.3+323.5  0.6490
8 336.8 + 131.6 352.8 + 121.2 0.8639 382.5+300.9 352.8+121.2 0.8605
10 388.0 + 132.8 403.0 + 104.9 0.8651 288.8 +143.9  403.0 +104.9  0.2469
12 349.0 + 157.8 313.0 + 238.6 0.8093 297.3+186.5  313.0+238.6  0.9205
14 99.0 +41.3 144.8 +75.3 0.3277 136.0 + 69.4 144.8 + 75.3 0.8699
16 92.3 +18.7 154.0 + 108.2 0.3037 1315 +42.4 154.0 + 108.2  0.7119
18 52.8 +19.2 113.0 + 82.0 0.2037 85.3 +35.8 113.0 + 82.3 0.5590
20 76.8 + 21.6 132.5 + 87.2 0.2611 118.8 + 57.9 132.5 + 87.2 0.8016
22 41.3+9.0 53.8 + 38.7 0.5521 70.0 + 36.1 53.8 + 38.7 0.5617
24 37.3+14.4 60.5 + 59.3 0.4749 59.0 + 45.4 60.5 + 59.3 0.9693
Kaohsiung DARES

2 630.3 + 556.8 583.8 + 443.7 0.9003 326.8+270.2  386.0+338.8 0.7937
4 344.8 + 350.0 309.3 + 300.6 0.8827 230.3+211.5  287.8+249.3 0.7370
6 465.5 + 453.2 4145 +411.6 0.8732 298.8+298.8  361.0+355.3 0.7975
8 327.8 +391.5 272.8 + 317.0 0.8344 269.5+284.2  3725+3889  0.6838
10 211.8 + 265.7 1945 + 241.8 0.9266 186.0 + 194.1  257.0 +272.4  0.6860
12 179.3 + 197.6 204.5 + 217.3 0.8691 1948 +254.2 2595 +277.0  0.7423
14 168.5 + 1814 156.0 + 171.8 0.9236 188.8+1934  243.8+239.2 0.7329
16 70.0 + 94.5 60.8 + 76.7 0.8842 126.0 + 119.2 1495 +160.0  0.8216
18 53.5+85.1 40.3 + 55.1 0.8025 108.3 + 87.8 120.0 + 77.9 0.8479
20 25.0 +43.4 145 +27.7 0.6974 66.5 + 52.6 75.3 +39.0 0.7984
22 29.3 +45.3 20.0 + 24.2 0.7313 48.8 + 39.5 44.8 + 36.6 0.8867
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Table 2. (continuted)
Weeks after No. fly captured (mean + SD)
trap set 5m 30-50 m
Paste Fiber board p-value? Paste Fiber board  p-value
24 48.8 + 65.0 40.5 +46.8 0.8436 59.0 + 52.3 62.3 +45.9 0.9286
26 81.3+75.5 72.8 +57.1 0.8633 92.5 +91.9 95.3 + 86.7 0.9667
28 143.8 + 84.2 113.3+ 715 0.6008 123.0 + 115.0 149.8 + 104.7  0.7425
30 184.3 + 82.4 131.3 + 110.1 0.4702 130.8 + 93.3 121.0 + 51.0 0.8605
32 186.8 + 73.9 126.3 + 50.5 0.2250 166.0 + 102.5 144.0 + 40.4 0.7096
34 255.5 + 113.7 178.5 + 87.2 0.3238 169.8 + 101.9 111.0 + 64.2 0.3668
36 1975+ 45.3 136.5 + 50.1 0.1211 153.5 + 86.8 133.0 + 85.7 0.7482
Hualien DARES
2 29.8 + 24.7 31.0 +23.7 0.9442 30.8 +29.5 45.5 + 30.9 0.5158
4 14.0 + 15.6 10.8+ 7.9 0.7228 17.0 + 19.3 21.0 +17.6 0.7696
6 14.0 + 23.6 11.0 + 15.6 0.8388 10.0 + 13.0 7.8+9.2 0.7867
8 12.5 +13.3 9.0+9.4 0.6829 11.3 + 12.7 7.5+9.7 0.6549
10 23.5 +27.3 17.8 +21.2 0.7505 32.3 +35.0 23.3+19.8 0.6701
12 12.0+14.4 3.8+29 0.3054 13.0 + 11.5 6.0+4.1 0.2956
14 77.3 + 86.9 64.3 + 66.9 0.8205 63.8 + 65.5 49.0 + 50.7 0.7338
16 48.8 + 46.5 22.3 +22.4 0.3440 52.0 +49.0 33.8+43.5 0.5976
18 75.3 +74.0 60.0 +59.0 0.7930 71.3 +63.1 90.0 + 77.9 0.7633
20 50.8 + 68.1 43.3 + 56.2 0.8707 51.3 +67.1 71.3 + 115.6 0.7749
U Normally distributed data were analyzed using the ¢-test, non-normally distributed data were analyzed using
the Mann-Whitney W test.
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Field Evaluation of the Trapping Efficacy of a Paste
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ABSTRACT

This study compared the attract-and-kill efficacy for the oriental fruit fly
between a new paste formulation of toxicant-added methyl eugenol (ME),
developed by the Chaoyang University of Technology, and the conventional ME
fiberboard in fields located in central, southern, and eastern areas of Taiwan.
The feeding times and the times until death after fly feeding on the two ME
baits were also compared in the laboratory. The results showed that the feeding
times of 1-3 and 5-7 days old unmated male flies were significantly shorter
when they fed on the paste bait than on the ME fiberboard. The same results
were also found for the mated and unmated 9-11, 13-15, and 17-19 days old
male flies. However, no significant difference was found between the two baits
in the feeding time for the mated 21-23 days old flies. The feeding durations for
either bait for the 1-3 and 5-7 days old flies were only half of those for flies of
other ages. All flies, either feeding on the paste or the fiberboard died
regardless of the fact that the feeding times were different. The time until
death after feeding was longer when the flies fed on the paste regardless of
their age and mating status. The feeding duration for flies feeding on the paste
increased significantly with the age of the fly; however, this was not the case
for flies feeding on the fiberboard. The times until death after feeding, either on
the paste or on the fiberboard, decreased significantly with the increase in the
age of the fly. The were no significant differences in the number of flies caught
between the two baits for either the 5-m-apart or the 30-50-m-apart treatments
in 13, 12, 18, and 10 field investigations conducted by TARI, TARI-Fengshan
Branch, Kaohsiung DARES, and Hualien DARES, respectively. Phytotoxicities
on plum, mango, loquat, persimmon, peach, prune, pear, guava, and grape
occurred when the pastes were applied directly to the twigs or the vines. The
paste even wilted the grape vines.

Key words: oriental fruit fly, Bactrocera dorsalis, methyl eugenol, bait
formulation, trapping efficacy
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