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Table 1. Mean mortalities of Bactrocera cucurbitae exposed to food baits incorporated with different dilution rates

of neonicotinoids in no-choice tests.

% Cumulative mortality (Mean + SD)”

Insecticide Dilution rate (x) 24 1 48 h 72h
Acetamiprid 20% SP 100 260+7.0a 628+38a 958+1.8a
200 244+46a 482+6.6a 953+ 1.6ab
500 247+72a 59.1+95a 90.4 £2.9 be
1,000 193+37a 474+62a 854+43¢c
2,000 17.5+45a 477+7.0a 84.5+47¢
CK 3.1£3.0b 46+4.1b 62+4.1d
Clothianidin 16% SG 100 532+21a 80.3+22a 96.8 £ 1.6 ab
200 484+08a 781+1.7a 97.9+09a
500 52.6+28a 809+4.1a 952+3.2ab
1,000 47.1+05a 77.0+2.0a 93.2+24b
2,000 39.1+9.1b 55.0+3.4b 80.8+52¢
CK 0.0+0.0c 2.1+09¢ 2.1+09d
Dinotefuran 20% SG 100 44.7+£54 ab 792+28a 969+1.6a
200 46.0+19a 77.0+34a 96.0+3.2a
500 39.8+3.6 be 77.6+43a 93.2+50a
1,000 37.6+33¢ 722+74a 933+25a
2,000 30.2+2.1d 57.4+05b 80.5+0.7b
CK 00+0.0e 2.1+09¢ 2.1+09¢
Imidacloprid 18.2% SC 100 13.1+52a 351+155a 653+58a
200 7.0£0.9 ab 27.6+7.4ab 54.6 £6.5 ab
500 3.7+ 1.0 bc 22.5+9.9ab 44.7+£6.0 be
1,000 59+4.1b 21.5+14.6 ab 364+14.7¢
2,000 2.74+0.9 be 134+19b 323+10.6¢
CK 1.6£1.6¢ l.6+1.6¢ 32+32d
Thiacloprid 40.4% SC 100 102+26a 28.0+35a 709+35a
200 93+5.1a 240+9.0a 60.6+2.4b
500 59+1.1a 20.6+7.6a 56.8+4.1bc
1,000 10.1+7.1a 252+72a 523+28¢
2,000 79+32a 206+72a 4224+62d
CK 49+16a 55+£08b 71+24e¢
Thiamethoxam 25% SG 100 59.1+53a 783+22a 969+2.7a
200 498+53b 8l.4+75a 96.8+4.2a
500 495+35b 789+4.6a 97.4+24a
1,000 41.6+3.1¢ 69.0+54b 97.8+3.7a
2,000 39.5+4.0¢ 63.8+2.6b 95.1+5.0a
CK 4.1+0.8d 7.8+15¢ 88+1.0b

“ Means among different rates of an insecticide followed by the same letter(s) are not significantly different at 5% level by Fisher’s

protected LSD test. Percentage data were subjected to arcsine-square-root transformation prior to analysis.
¥ Time after experiments initiated.
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Table 2. Mean mortalities of Bactrocera cucurbitae exposed to food baits incorporated with different dilution rates
of antibiotic insecticides in no-choice tests.

% Cumulative mortality (Mean + SD)”

Insecticide Dilution rate (x) 24 1 48 h 72h

Abamectin 2% EC 100 333+47a 682+3.6a 883+3.6a
200 272+78a 61.6+14.0a 849+3.0a

500 31.7+63a 60.4+10.8a 859+19a

1,000 304+33a 651+7.1a 86.1+2.1a

2,000 28.7+2.0a 6l.4+55a 729+4.1b

CK 1.5+1.5b 1.5+1.5b 1.5+15¢
Emamectin benzoate 2.15% EC 100 692+47a 88.0+3.7a 946+2.1a
200 6l.4+53a 85.8+6.7a 934+16a

500 60.8+12.4a 87.5+3.0a 952+14a

1,000 62.6+53a 83.8+33a 924+26a

2,000 59.9+6.7a 88.7+23a 949+16a

CK 0.0+0.0b 1.6+1.6b 48+1.6b
Milbemectin 1% EC 100 13.1+23a 298+2.1a 36.6+4.0a
200 138+1.6a 298+3.6a 340+44a

500 9.0+ 1.7 ab 159+54b 180+63b

1,000 43+6.1bc 8.5+£9.5bc 9.0+9.2¢

2,000 3.2+£2.7bc 37+£24c¢ 48+1.6¢c

CK 1.6£1.6¢ 26+18¢ 26+1.8¢
Spinetoram 5.87% SC 100 78.6+3.8a 95.8+48a 99.5+£09a
200 71.1+5.8ab 93.9+5.5ab 99.5+09a
500 71.3+£5.0ab 87.5+9.5 abc 98.4+£2.7 ab

1,000 67.2+4.2bc 82.9+£5.2bc 96.4+1.8b
2,000 60.0+1.4c 84.8+3.0c 97.4+1.7 ab

CK 1.0£09d 47+1.6d 79+1.7¢
Spinosad 2.5% SC 100 65.5+42a 86.5+8.7a 953+42a
200 557+64a 839+ 14.6a 94.6+57a

500 425+75b 73.4+89a 909+79a

1,000 403+9.4b 80.4+154a 928+69a

2,000 329+7.1b 71.8+54a 88.6+89a

CK 1.0£09¢ 32+£1.60 32+1.6b
Spinosad 0.02% CB 0 7.6+£3.1d 456+ 142b 682+68¢c
1 432+35¢ 789+59a 91.4+39a

2 51.1+8.8bc 78.7+9.7a 909+4.1a

4 733+55a 86.5+4.8a 919+1.1a

8 61.0+9.0b 785+6.6a 83.0+59b

CK 1.1+1.0e 27+19¢ 49+1.6d

“ Means among different rates of an insecticide followed by the same letter(s) are not significantly different at 5% level by Fisher’s
protected LSD test. Percentage data were subjected to arcsine-square-root transformation prior to analysis.
¥ Time after experiments initiated.
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Table 3. Mean mortalities of Bactrocera cucurbitae exposed to food baits incorporated with different dilution rates

of neonicotinoids in choice tests.

% Cumulative mortality (Mean + SD)”

Insecticide Dilution rate (x) 24 1 48 h 72h
Acetamiprid 20% SP 100 219+39a 43.1+42a 648+57a
200 16.6 8.3 ab 40.0+9.4 ab 70.4+24a
500 11.0+£42b 272+ 11.0 ab 644+78a
1,000 11.0+£42b 232+142b 63.1+04a
2,000 9.0+1.2b 328+ 19ab 63.5+42a
CK 27+25¢ 43+37¢ 7.0+50b
Clothianidin 16% SG 100 434 +3.8ab 699+3.1a 82.1+24a
200 428 +3.2ab 68.8+05a 82.0+29a
500 508+59a 70.7+2.6a 843+1.7a
1,000 39.1+£25b 633+4.0a 81.7+32a
2,000 258+8.1¢ 522+6.6b 66.9+58b
CK 0.0+0.0d 15+15¢ 1.5+15¢
Dinotefuran 20% SG 100 403+3.1a 70.2+0.8a 83.7+34a
200 399+48a 67.8+33a 83.7+38a
500 33.1+38b 551+59b 73.0+2.7b
1,000 245+1.7¢ 49.1£43b 624+57c¢
2,000 26.0+3.0c 47.1£62b 61.5+29¢
CK 0.0+0.0d l6+15¢ 1.6+1.5d
Thiamethoxam 25% SG 100 46.6+£2.6a 68.5+4.7a 842+2.1a
200 40.1 £6.1 ab 67.1+35a 84.0+25a
500 38.8+£6.6ab 633+49a 84.0+4.7a
1,000 37.7+43b 67.0+03a 83.0+33a
2,000 29.6+13¢ 51.5+4.6b 75.5+19b
CK 45+09d 57+12c¢ 84+14c

“ Means among different rates of an insecticide followed by the same letter(s) are not significantly different at 5% level by Fisher’s
protected LSD test. Percentage data were subjected to arcsine-square-root transformation prior to analysis.

¥ Time after experiments initiated.
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Table 4. Mean mortalities of Bactrocera cucurbitae exposed to food baits incorporated with different dilution rates

of antibiotic insecticides in choice tests.

BesH H3W

% Cumulative mortality (Mean + SD)”

Insecticide Dilution rate (x) 24 1 48 h 72h
Abamectin 2% EC 100 229+1.0b 53.0+22a 82.1+56a
200 244+ 11.6 ab 504+127a 80.6 £ 3.6 ab
500 37.7+1.7a 63.9+68a 81.5+44a
1,000 28.2+9.2ab 51.1+11.7a 70.5+89b
CK 1.0£09¢ 20+09b 20+09¢
Emamectin benzoate 2.15% EC 100 583+8.7a 863+49a 92.1+14a
200 62.0+34a 80.7+75a 89.8+3.8a
500 60.6+11.0a 824+44a 90.5+6.7a
1,000 546+86a 829+88a 88.1+3.5a
2,000 549+6.7a 82.1+38a 88.6+4.0a
CK 0.0+0.0b 1.6+1.6b 38+1.0b
Spinetoram 5.87% SC 100 72.1+5.6a 942+74a 984+2.7a
200 63.9+2.0 ab 948+54a 97.4+2.4 ab
500 59.0+6.0b 84.9 + 8.8 ab 90.6 £ 5.8 be
1,000 56.6+11.4b 74.9 £6.9 be 92.2+4.6 be
2,000 382+55¢ 64.0+3.0c 84.6+73¢c
CK 1.0+£09d 424+09d 69+09d
Spinosad 2.5% SC 100 552+73a 77.7+9.8 a 89.8+8.5a
200 55.0+4.0a 774+132a 88.7+89a
500 41.1£49b 66.4+7.5ab 84.0£9.4 ab
1,000 32.6£3.9bc 64.6 £10.2 ab 83.4+6.6ab
2,000 249+6.1¢ 55.6+6.4b 71.1+£6.7b
CK 1.0+£09d 21+09c¢ 37+18¢
Spinosad 0.02% CB 0 102+62b 31.3+£5.0b 39.1+£112b
1 67.0+73a 81.6+6.7a 85.8+6.0a
2 75.1+52a 835+1.6a 88.7+53a
4 7T44+14a 863+27a 90.0+1.0a
8 73.0+24a 86.8+5.1a 899+5.1a
CK 1.1+1.0c 33£1.6¢ 44+19d

“ Means among different rates of an insecticide followed by the same letter(s) are not significantly different at 5% level by Fisher’s
protected LSD test. Percentage data were subjected to arcsine-square-root transformation prior to analysis.

* Time after experiments initiated.
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H e
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RERCRE H A HE A R B W06 FH eH A 2R
TNEERG kA% Ry TR - T E o T Bk aa i vl e
T~ BRI AR VE S Y R B
s A E o NI - BIER B AV EERI IR F 5
LR - BRETHAE BN E D6 e
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Lethal Effects of Adult Food Incorporated with
Neonicotinoids and Antibiotic Insecticides against the
Melon Fly, Bactrocera cucurbitae (Coquillett)
(Diptera: Tephritidae)

Hsin-Shun Lai"”

Abstract

Lai, H. S. 2016. Lethal effects of adult food incorporated with neonicotinoids and antibiotic
insecticides against the melon fly, Bactrocera cucurbitae (Coquillett) (Diptera: Tephritidae).
J. Taiwan Agric. Res. 65(3):296-305.

The melon fly, Bactrocera cucurbitae (Coquillett), is an important pest of cucurbit crops. Ap-
plication of poison baits is the major strategy recommended by the government for the melon fly
control. This study was conducted to screen out effective neonicotinoids and antibiotic insecticides
with no-choice (only a poisoned bait being provided) and choice (a non-poison bait being provided
together with a poisoned bait) tests in the laboratory. It helps in providing important information for
the selection of low-toxic insecticide additives for melon fly baits that reduces the harmful effects
imposed on the environments and the farmers, as well as increasing the insecticide options to reduce
the development of insecticide resistance. Results of no-choice tests showed that the neonicotinoids-
thiamethoxam, clothianidin, and dinotefuran, and the antibiotic insecticides-emamectin benzoate,
spinetoram, and spinosad added to the adult foods elicited high lethal effects to the melon flies. These
selected neonicotinoids resulted in approximately 50% mortalities which was a little lower than 60%
mortalities caused by the selected antibiotic insecticides. However, both insecticide groups all made
the melon fly mortalities reached 95% at the end of 72-h experimental periods. Results also showed
that the rates of melon fly mortalities induced by emamectin benzoate and spinetoram were faster than
that induced by spinosad, a registered insecticide additive for fruit fly food baits, and the mortality
rates by the thiamethoxam, clothianidin, and dinotefuran were similar to the spinosad. Choice tests
indicated that both the selected neonicotinoids and antibiotic insecticides caused limited deterrent ef-
fects, but substantial insecticidal toxicities to the melon flies. Collectively, this study suggests that the
above selected insecticides and abamectin, the one with a little less lethality, deserve further investiga-
tions for their potential as effective insecticide additive in the melon fly baits.

Key words: Bactrocera cucurbitae, Neonicotinoid, Aantibiotic insecticide, Bait.
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