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Table 1. Record of collections of Bactrocera cucurbitae for insecticide susceptibility assays

1998
County

1999 2001

Location Host

Month Location

Host Month Location Host Month

Hsinchu  Emei bitter melon  July Emei

Natou Caotun

Changhwa Buyan  bitter melon  Sept. Buyan

Yunlin Gukeng sponge gourd Oct. Gukeng

Chiayi Zhongbu sponge gourd Oct.
Kaohsiung Dashu  sponge gourd Sept. Dashu
bitter melon

Pingtung  Jiuru cucumber Sept. Ligang

sponge gourd

bitter melon  July Emei

sponge gourd July Dol

bitter melon  July Ziguan

bitter melon  July Ligang

bitter melon  July

sponge gourd July Natou City sponge gourd July Natou City sponge gourd Aug.

bitter melon

July Buyan bitter melon  Aug.

sponge gourd

sponge gourd July

sponge gourd = Aug.

bitter melon  July
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Table 2. Record of collections of Bactrocera dorsalis for insecticide susceptibility assays
. 1999 2000
County - -
Location Host Month Location Host Month
Hsinchu Qionglin wax apple June Hengshan wax apple Aug.
Qionglin guavas
Changhwa Shetou guavas April Shetou guavas April
Chiayi Chuchi guavas May Zhongbu guavas May
Chuchi June
Kaohsiung Yanchao wax apple June Yanchao guavas May
guavas
Taitung Taitung City  wax apple June Taitung City carambola July
wax apple
Ilan Yuanshan wax apple May Yuanshan wax apple July
guavas
. 2001 2002
County - -
Location Host Month Location Host Month
Hsinchu Emei wax apple July Emei wax apple July
Qionglin
Changhwa  Shetou guavas April  Shetou guavas May
Chiayi Chuchi guavas May Chuchi guavas May
wax apple June mangos
Kaohsiung Yanchao guavas April  Yanchao guavas May
Taitung Taitung City  wax apple June Taitung City wax apple June
Ilan Yuanshan wax apple May Yuanshan wax apple June
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Fig. 1. Susceptibility of field collected melon flies (Bactrocera cucurbitae) to tested insecticides, 1998, 1999 and 2001.
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Fig. 2. Susceptibility of field collected oriental fruit flies (Bactrocera dorsalis) to tested insecticides, 1997 to 2002, Data of 1997 to
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1998 are cited from Hsu and Feng(w).
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Table 3. Resistance ratio of tested insecticides among field-collected oriental fruit flies from

1999 to 2002

The resistant ratio (The highest values of LDs/The lowest values of LDsn)”

Insecticide
1999

2000

2001 2002

Fentitrothion 6.0 (530b/88.6a)
5.3 (55.0b/10.3a)
(403e/27.4a) 16

9.6 (1110b/116a) 11

Fenthion
Formothion 15

Malathion

Methomyl 16 (692b/44.6a) 13
Naled 3.6 (30.4b/8.4a)
Trichlorfon 2.8 (436b/153a) 10
Cypermethrin =~ - 11
Fenvalerate -

Cyfluthrin - -

9.3 (736b/79.1a)
4.4 (60.0b/13.6a)
(338b/20.6a)
(1120b/100a)
(948b/70.7a)
3.3 (29.8¢/8.97¢)
(979b/84a)

(429b/39.8a)
3.5 (805b/227a)

4.7 (567¢/223a)

5.5 (98.4f/18.0b)
8.1 (295b/36.5a) 9.7 (319b/32.9a)
5.4 (716d/133a) 5.2 (1050b/203a)
3.3 (966d/297a) 11 (1920b/178a)
3.2 (27.8d/8.82a) 6.3 (36.8b/5.87a)
2.2 (747d/346a) 4.3 (805b/189a)

1.5 (111b/76.6a) 2.4 (127¢/49.3a)
1.3 (464b/348d) 3.3 (684c/205a)

3.2 (2511/78.4b) 1.5 (68.7a/46.7f)

4.7 (630b/135a)
2.4 (36.6b/15.5a)

" The letter followed stands for the collecting location of the tested fly, a: Hsinchu; b:
Changhwa; ¢: Chiayi; d;: Kaohsiung; e: Taitung; f: Ilan.
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Table 4. Pupa weight of field-collected melon
fly (Bactrocera cucurbitae)
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Table 5. Correlations between pupa weight
and susceptibility in
cucurbitae in 2001

Bactrocera

o Correlation _
Insecticide . p (sample size)
coefTicient
Fenthion (.001 1.00 (6)
Malathion 0.065 0.90 (6)
Methomyl 0.166 0.75 (6)
Cyfluthrin 0.430 0.55 (6)
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Table 6. Pupa weight of oriental fruit fly
(Bactrocera dorsalis)

Weight' + standard deviation

Weight' + standard deviation

Location (me/fly)

Hsinchu 145+30Db
Natou 146+23 D
Changhwa 15724 ¢
Yunlin 13.8+6.8 a
Kaohsiung 164+26d
Pingtung 143+£24 b

1) Means followed by the same letter do not
significantly differ ( f test, p = 0.05).

i 2B RS R AR BRI © R 2001 4F
F o AT (FP9) - SRE AR
E IR E 2% (ANOVA - F =329
P <0.001) DUSERR S FITER SR 2 190 by A
4% e b AT PR AR B A e TR Hrh
PRI © TR e B A A i T A
R RO - BRI
T H: T b Tl [ P i o U B 2 AT
2% Ml T I U o P 7 R L e ek L [
fEZ LDso B B[ EAHEEME (A -

Country (mg/fly)
2000” 20017 2002%
Hsinchu 129416 b 14.7+2.8 e 13.4+0.7 d

Changhwa 15.1+1.4 ¢ 11.241.9 b 14320.1 ¢
Chiayi 11.541.7 a 12.0+1.6 ¢ 1531203 f
Kaichaung 14.442.0 d 11.0+1.6 ab 78202 a
14.4+1.6 d 13.843.1 d 125802 ¢
Ilan 14.0+1.8 ¢ 10.6£2.6 a 11.9404 b

Taitung

D Means followed by the same letter do not
significantly differ (¢ test, p = 0.05).

2 Averaged from the weights
individual pupa.

2) Averaged from the weights of 5 batches of

100 pupae.

of 200
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Table 7. Correlation between pupa weight and
susceptibility in Bactrocera dorsalis

Pl BEIE R

Insecticide n  Correlation coefficient
)"
Fenitrothion 18 0.349 (0.156)
Fenthion 18 0.094 (0.709)
Formothion 18 0.138 (0.585)
Malathion 17 0.291 (0.257)
Naled 17 0.150 (0.566)
Trichlorfon 17 0.329 (0.197)
Methomyl 18 0.131 (0.603)

Fenvalerate 16 0.674* (0.004)
Cypermethrin 16 0.476 (0.062)

Cyfluthrin 12 0.328 (0.298) .

! Statistically significant (p < 0.05) correlations
are marked with an asterisk (¥).
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Table 8. Correlation of insecticide susceptibility in
Bactrocera cucurbitae

Correlation coefficient

Insecticide (sample size)"

Fenthion Malathion Methomyl

Malathion 0.711 (19)*

Methomyl 0.811 (19)* 0.746 (19)*
Dichlorvos 0.665 (6)  0.922 (6)* 0.869 (6)*
Cyfluthrin 0.788 (6) 0.730(6) 0.907 (6)*

1 Statistically significant (p < 0.05) correlations
of logl.Ds; are marked with an asterisk (*).
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Table 9. Correlation of insecticide susceptibility in Bactrocera dorsalis”

i P

AR

it

FIL B AW

Fenvalerate Cypermethrin

)
Trichlorfon Methomyl

Correlation coefficient (sample size)
Naled

Formothion Malathion

Fenthion

Fenitrothion
0.713 (35)*

0.889 (35)*

Insecticide

Fenthion

0.708 (35)*

Formothion
Malathion

Naled

0.601 (34)* 0.842 (34)*

0.805 (34)*
0.567 (34)*
0.766 (34)*

0.454 (34)* 0.566 (34)* 0.684 (33)*

0.450 (34)* 0.814 (34)* 0.829 (33)* 0.575 (33)*

Trichlorfon
Methemyl

0.708 (35)* 0.795 (34)* 0.565 (34)* 0.862 (34)*
0.592 (16)* 0.583 (16)* 0.502 (16)* 0.616 (16)* 0.183 (15)

0.676 (35)* 0.304 (35)

0.260 (16)
0.511 (16)* 0.377(16) 0.804 (16)*

0.415(16)

Fenvalerate

(0.581 (16)* 0.575 (16)* 0.639 (16)* 0.308 (15)

0.721 (12)* 0.191 (12)

Cypermethrin  0.660 (16)*

Cyfluthrin

JL - RO 2 313

-0.257 (10)

0,164 (12) -0.144 (10)

-0.221(12) 0.139 (11)

-0.065 (11)

0.134 (12)

" Data of 1997 to 1998 are cited from Hsu and Feng"'".

Y Statistically significant (p < 0.05) correlations of logLDsq are marked with an asterisk (*).
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ABSTRACT

Hsu, J. C., and Feng, H. T.* 2002. Susceptibility of melon fly (Bactrocera
cucurbitae) and oriental fruit fly (B. dorsalis) to insecticides in Taiwan. Plant Prot.
Bull. 44: 303 - 315. (Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Wufeng, Taichung 413, Taiwan, ROC)

Field populations of Bactrocera cucurbitae Coquillett, and B. dorsalis (Hendel)
were tested for resistance to several insecticides commonly used in Taiwan from 1998
to 2002. A topical application assay was conducted to estimate the LDs values and
the corresponding resistance ratios. Resistance to dichlorvos, fenthion, malathion,
methomyl, and cyfluthrin, was documented in 6 field populations of B. cucurbitae.
The overall insecticide toxicity was significantly lower to melon fruit flies collected
from Kaohsiung and Pingtung than to those collected from other investigated
locations. The melon flies collected from 6 different sites indicate the absence of
resistance to dichlorves, but high levels (up to 29-fold) of resistance to cyfluthrin.
Resistance to fenitrothion, fenthion, formothion, malathion, naled, trichlorfon,
methomyl, cyfluthrin, fenvalerate, and cympermethrin, was documented in 6 field
populations of B. dorsalis. The overall insecticide toxicity was significantly higher to
oriental fruit flies collected from Hsinchu than to those collected from other
investigated locations. Among 4 years of investigation, the resistance ratio (LDs of
the location with a higher value/LDs; of the location with the lowest value) of naled
of 6.3 times to oriental fruit flies was the lowest among the investigated insecticides,
while the resistance ratio of 43 times for methomyl to oriental fruit fly was the
highest. The presence of significant correlations between LDs, values suggests the
occurrence of cross-resistance or simultaneous selection for resistance by different
insecticides with different modes of action. Our data could not differentiate between
these 2 possibilities.

(Key words: Bactrocera cucurbitae, Bactrocera dorsalis, insecticides, susceptibility,
resistance)
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