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There were 591 confirmed dengue cases found in Taiwan until November, 7 in 2005.
420 gengue cases were found in Kaohsiung city, 156 in Kaohsiung County, 9 in Pingtun
County, 4 in Tainan County, 1 in Taipei county, and 1 in Keelong City. 10 cases present
hemorrhagic sydendrone and two dead. These implied that the active virus still in dengue
vector mosquitoes thus the insecticides routine application still is not inevitable in the
epidemic areas. The insecticides resistance in mosquito sill needs to be monitored. We used 7
kinds of WHO insecticide-impregnated papers to determine insecticide susceptibility of adult
Aedes aegypti and Aedes albopictus. The Ae. aegypti of Chinchian cohort were resistant to
cyfluthrin, deltamethrin, etofenprox , cypermethrin and permethrin . The Ae. aegypti of
Hsiaokung cohort showed the resistance to cfluthrin, deltamethrin, etofenprox, cyhlothrin, and
permethrin. The Ae. aegypti of Linya cohort showed the resistance to propoxur, cyfluthrin,
deltamethrin, etofenprox, cyfluthrin, and permethrin. The Ae. aegypti of Hsinsing cohort
showed the resistance to cyfluthrin, etofenprox, cyhlothrin,and permethrin. The Ae. aegypti of
Nanchi cohort showed the resistance to cyfluthrin, deltamethrin, etofenprox, cyhlothrin,and
permethrin. The Ae. aegypti of Samming cohort showed the resistance to etofenprox and
permethrin but Ae. albopictus were still susceptible to tested pesticides. The Ae. aegypti of
Linya cohort showed the resistance to propoxur, cyfluthrin, etofenprox, permethrin and
cyhalothrin. The Ae. aegypti of Chienjin cohort showed the resistance to cyfluthrin,
deltamethrin, etofenprox, cyhlothrin,and permethrin. The Yenzhsen cohort showed the
resistance to etofenprox and permethrin. The Ae. aegypti of Gusan cohort showed the
resistance to propoxur, cyfluthrin, detamethrin, etofenprox, permethrin, and cyhalothrin. The
Ae. aegypti of Chijen cohort showed the resistance to cyfluthrin, detamethrin, etofenprox,
permethrin, and cyhalothrin.The Ae. aegypti of South district of Tainan cohort showed the
resistance to deltamethrin, etofenprox and permethrin. The Ae. aegypti of Guejin of Tainan
county cohort showed the resistance to etofenprox . Four synergists with permethrin 2-4 times
synergistic ratio only. The mosquito liquid vaporizer showed the knockdown effect. There

were no insecticides resistance found in the Aedes albopictus of the tested strains.

Key words: Aedes aegypti, Aedes albopictus, insecticides resistance, synergistic ratio
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(2006 ) 0.10% KTs
(51.32 ) Bora Bora

(56.57 ) (71.74%)
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100%
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A (Tetramethrin 42.0% w/w) 100
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KTs 30 24 98.33%
KTs 30 24 83.33%
KTs 30 24
96.66%
C (Chlorpyrifos 25.0% w/w) 100
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45.96% 2006 100%
24 2004 24% 2005 10% 2006
100% ( )
2004 KTso (
) 24 95% 100%
2006 KTso 24
100%( )
1% 2004 24
100% 2005 2006 3 (2004 2005
2006 ) 2004
(90%) (85.50%) 24

(98.33%) 2006

23



24
100%
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2005 10% 2006
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98% 2005 3.33%
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49.33% 2006
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2004 0% 2005 0%
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2004 8.66%
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24 2004
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2005 24.69% 2006
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2004 2005 2006  0.10% 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) MeantSD () ( ) MeantSD ( ) ( ) MeantSD ()

(Propoxur) NS 72.59 97.50+3.53 85.19 100.00+0.00 77.46 100.00+0.00
0.10% Bora Bora 4543 100.00+0.00 41.51 98.50+2.50 56.57 100.00+0.00
>120 73.00+13.11 >120 57.61£16.23 119.45 100.00£0.00

119.97 91.33+£5.50 >120 45.87+18.45 92.85 93.33+£5.77

>120 49.54+13.49 120 31.66+16.07 >120 71.74£25.27

- - - - 92.90 98.48+2.62

- - 96.53 86.66+5.77 79.02 94.82+5.26

- - 82.65 91.54+8.33 106.70 100.00+0.00

- - 105.56 87.93+£3.99 78.17 98.24+3.04

- - 99.12 78.57+£16.22 >120 49.56+17.36

- - - - >120 91.56+3.18

- - >120 45.96+10.32 112.75 100.00+0.00

120 24.00+2.82 >120 10.00£17.32 51.32 100.00+0.00
54.96 100.00+0.00 36.77 100.00 +0.00 60.02 100.00 +0.00

60.96 100.00+0.00 - - 48.34 100.00+0.00

76.97 95.00+7.07 - - 65.30 81.66+2.88

- - - - 67.32 100.00+0.00




2004 2005 2006 1% 24

2004 2005 2006
KTs 24 KTs 24 KTso 24
( ) MeantSD () ( ) MeantSD ( ) ( ) MeantSD ()
(Fenitrothion) NS >120 100.00£0.00 >120 100.00+0.00 >120 100.00+0.00
1% Bora Bora 116.32 100.00+0.00 >120 100.00+0.00 97.03 100.00+0.00
108.13 100.00+0.00 >120 100.00+0.00 110.96 100.00+0.00
111.40 100.00+0.00 >120 100.00+0.00 115.83 100.00+0.00
120 100.00+0.00 119.75 100.00+0.00 >120 100.00+0.00
- - - - 98.04 100.00+0.00
- - 107.59 100.00+0.00 101.15 100.00+0.00
- - 111.88 100.00+0.00 105.99 100.00+0.00
- - >120 100.00+0.00 >120 100.00+0.00
- - >120 100.00+0.00 >120 100.00+0.00
- - - - >120 100.00+0.00
- - 113.31 100.00+0.00 >120 100.00+0.00
>120 100.00+0.00 >120 100.00+0.00 100.94 100.00+0.00
>120 98.33+2.35 110.99 98.33+2.88 107.27 95.00+0.00
>120 90.00+0.00 - - 75.20 100.00+0.00
>120 85.50+3.53 - - 90.24 90.00+5.00

- - - - 102.22 85.49+12.68




2004 2005 2006  0.15% 24

2004 2005 2006
KTs 24 KTs 24 KTso 24
( ) MeantSD () ( ) MeantSD ( ) ( ) MeantSD ()
(Cyfluthrin) NS 14.16 100.00+0.00 27.64 100.00+0.00 23.83 100.00+0.00
0.15% Bora Bora 14.32 100.00+0.00 25.72 100.00+0.00 13.07 100.00+0.00
85.97 64.33+4.04 71.91 66.21+30.17 118.00 15.00+13.22
41.73 100.00+0.00 120 25.00£10.00 57.91 48.33+2.88
64.96 27.14£18.18 83.78 36.66+7.63 97.32 21.66+2.88
- - - - 35.17 76.40+£10.09
- - 94.60 33.76+£10.46 62.99 63.49+21.21
- - 68.33 74.13+£26.80 45.37 51.84+6.48
- - 52.08 61.57+41.52 33.19 96.82+5.50
- - 28.00 86.29+16.19 96.76 10.00+8.66
- - - - 101.36 22.87+14.84
- - 60.20 46.66:24.66 20.27 100.00+0.00
66.91 100.00+0.00 47.82 93.65+8.98 16.49 100.00+0.00
10.37 100.00+0.00 11.39 100.00+0.00 16.91 100.00+0.00
13.44 100.00+0.00 - - 13.01 100.00+0.00
15.96 100.00+0.00 - - 16.93 100.00+0.00
- - - - 18.42 100.00+0.00




2004 2005 2006  0.05% 24

2004 2005 2006
KTsy 24 KTs 24 KTso 24
( ) MeantSD () ( ) MeantSD ( ) ( ) MeantSD ()
(Deltamethrin) NS 13.38 100.00+0.00 28.54 100.00+0.00 23.36 100.00+0.00
0.05% Bora Bora 14.38 100.00+0.00 29.33 100.00+0.00 14.75 100.00+0.00
87.45 60.33+7.57 96.11 71.66+15.27 120 19.60+13.54
48.78 98.00+3.46 >120 18.59+10.29 57.46 66.66+7.63
82.69 35.00+0.00 91.88 53.66+8.08 120 0.00£0.00
- - - - 35.79 98.14+3.21
- - 98.76 59.60+19.46 60.08 80.23+8.87
- - 67.88 82.96+5.12 42.93 68.99+18.90
- - 43.98 81.294+23.43 37.85 100.00+0.00
- - 35.61 75.69+11.28 105.96 21.66+11.54
- - - - 120 20.61£14.27
- - 70.14 66.66+£20.20 25.17 80.00+8.66
87.03 81.66+6.12 51.21 97.22+3.93 17.07 100.00+0.00
10.88 100.00+0.00 11.08 100.00+0.00 17.99 100.00+0.00
14.49 100.00+0.00 - - 14.74 100.00+0.00
17.80 100.00+0.00 - - 17.38 100.00+0.00
- - - - 18.34 100.00+0.00




2004 2005 2006  0.50%
2004 2005 2006
KTs 24 KTs 24 KTso 24
( ) MeantSD () ( ) MeantSD ( ) ( ) MeantSD ()
(Etofenprox) NS 37.93 100.00+0.00 40.74 100.00+0.00 38.19 100.00+0.00
0.50% Bora Bora 55.47 100.00+0.00 43.66 98.33+£2.22 77.67 93.15+5.93
>120 0.00+0.00 120 10.08+8.58 >120 0.00£0.00
>120 3.33+2.88 120 1.66+2.88 >120 0.00£0.00
120 2.50+£3.53 120 1.66+2.88 >120 0.00£0.00
- - - - >120 3.33+5.77
- - 120 0.00£0.00 >120 3.4242.96
- - 120 6.8443.18 >120 1.514£2.62
- - 120 3.1745.49 >120 1.66+2.88
- - 120 20.00£18.02 >120 0.00£0.00
- - - - >120 3.33+5.77
- - >120 0.00+0.00 >120 0.00£0.00
>120 0.00£0.00 >120 0.00+0.00 117.20 65.47+21.88
33.38 100.00+0.00 23.67 100.00+0.00 29.39 100.00+0.00
33.59 100.00+0.00 - - 23.22 100.00+0.00
24.94 100.00+0.00 - - 31.10 98.33+2.88
- - - - 23.55 100.00+0.00




2004 2005 2006  0.75% 24
2004 2005 2006
KTs 24 KTs 24 KTso 24
( ) MeantSD () ( ) MeantSD ( ) ( ) MeantSD ()
(Permethrin) NS 14.38 100.00+0.00 17.31 100.00+0.00 17.92 100.00+0.00
0.75% Boar Bora 21.38 100.00+0.00 15.23 100.00+0.00 14.84 100.00+0.00
>120 0.00£0.00 >120 18.33+£20.20 >120 0.00£0.00
>120 14.66+4.50 >120 0.00+0.00 >120 6.66+2.88
120 0.00+0.00 >120 0.00+0.00 >120 0.00£0.00
- - - - >120 15.07£17.24
- - >120 3.334+5.77 >120 0.00£0.00
- - >120 16.06+5.32 >120 21.50£10.67
- - >120 10.00£17.32 >120 26.89+24.32
- - 54.13 61.66+£32.14 >120 0.00£0.00
- - - - >120 0.00£0.00
- - >120 25.92+20.06 50.30 81.66+2.88
120 8.66+8.37 >120 29.92+23.04 28.57 97.50+3.53
15.88 100.00+0.00 15.08 98.33+2.88 16.94 100.00+0.00
21.05 100.00+0.00 - - 17.58 100.00+0.00
16.41 100.00+0.00 - - 17.59 100.00+0.00
- - - - 15.29 100.00+0.00




2004 2005 2006  0.05%
2004 2005 2006
KTs 24 KTs 24 KTsg 24
( ) MeantSD () ( ) MeantSD () ( ) MeantSD ( )
(A-cyhalothrin) NS 17.97 100.00+0.00 37.24 100.00+0.00 30.94 100.00+0.00
0.05% Bora Bora 21.38 100.00+0.00 33.34 100.00+0.00 21.23 100.00+0.00
>120 27.33+4.04 >120 51.66+17.55 >120 6.66+2.88
81.67 98.00+3.46 >120 3.33+£2.88 112.72 63.33+5.77
119.54 40.92+5.76 >120 49.33+18.87 >120 11.66+5.77
- - - - 58.06 98.24+3.04
- - >120 24.69+22.11 99.52 70.90+5.24
- - 87.43 80.54+9.23 70.37 72.99+20.11
- - 102.19 63.07+£46.27 60.27 100.00+0.00
- - 54.52 73.14£16.74 >120 3.334+2.88
- - - - >120 5.17+£5.26
- - >120 56.14+14.59 32.34 93.33+7.63
113.61 59.33+15.52 87.34 95.83+5.89 22.44 100.00+0.00
17.71 100.00+0.00 16.94 100.00+0.00 24.11 100.00+0.00
19.48 100.00+0.00 - - 18.59 100.00+0.00
20.54 100.00+0.00 - - 21.23 100.00+0.00
- - - - 24.39 100.00+0.00




2004 2005 2006 NS 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()
(Propoxur) 72.59 97.50+3.53 85.19 100.00+0.00 77.46 100.00+0.00
(Fenitrothion) >120 100.00+0.00 >120 100.00+0.00 >120 100.00+0.00
(Cyfluthrin) 14.16 100.00+0.00 27.64 100.00+0.00 23.83 100.00+0.00
(Deltamethrin) 13.38 100.00+0.00 28.54 100.00+0.00 23.36 100.00+0.00
(Etofenprox) 37.93 100.00+0.00 40.47 100.00+0.00 38.19 100.00+0.00
(Permethrin) 14.38 100.00+0.00 17.31 100.00+0.00 17.92 100.00+0.00
(A-cyhalothrin) 17.97 100.00+0.00 37.24 100.00+0.00 30.94 100.00+0.00




2004 2005 2006 Bora Bora 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) 45.43 100.00+0.00 41.51 98.50+2.50 56.57 100.00+0.00

(Fenitrothion) 116.32 100.00+0.00 120 100.00+0.00 97.03 100.00+0.00

(Cyfluthrin) 14.32 100.00+0.00 25.72 100.00+0.00 13.07 100.00+0.00

(Deltamethrin) 14.38 100.00+0.00 29.33 100.00+0.00 14.75 100.00+0.00

(Etofenprox) 55.47 100.00+0.00 43.66 98.33+£2.22 77.67 93.1545.93

(Permethrin) 21.38 100.00+0.00 15.23 100.00+0.00 14.84 100.00+0.00

(A-cyhalothrin) 21.38 100.00+0.00 33.34 100.00+0.00 21.23 100.00+0.00

2004 2005 2006 24
2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) 54.96 100.00+0.00 36.77 100.00+0.00 60.02 100.00+0.00

(Fenitrothion) >120 98.33+£2.35 110.99 98.33£2.88 107.27 95.00+0.00

(Cyfluthrin) 10.37 100.00+0.00 11.39 100.00+0.00 16.91 100.00+0.00

(Deltamethrin) 10.88 100.00+0.00 11.08 100.00+0.00 17.99 100.00+0.00

(Etofenprox) 33.38 100.00+0.00 23.67 100.00+0.00 29.39 100.00+0.00

(Permethrin) 15.88 100.00+0.00 15.08 100.00+0.00 16.94 100.00+0.00

(A-cyhalothrin) 17.71 100.00+0.00 16.94 100.00+0.00 24.11 100.00+0.00




2004 2005 2006 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()
(Propoxur) >120 73.00+13.11 >120 57.61+16.23 119.45 100.00+0.00
(Fenitrothion) 108.13 100.00+0.00 >120 100.00+0.00 110.96 100.00+0.00
(Cyfluthrin) 85.97 64.33+4.04 71.91 66.21£30.17 118.00 15.00+13.22
(Deltamethrin) 87.45 60.33+7.57 96.11 71.66+15.27 >120 19.60+13.54
(Etofenprox) >120 0.00+0.00 >120 10.18+8.58 >120 0.0040.00
(Permethrin) >120 0.00+0.00 >120 18.33+20.20 >120 0.00+0.00
(A-cyhalothrin) >120 27.33+4.04 >120 51.66+17.55 >120 6.66+2.88
(Propoxur) 60.96 100.00+0.00 - - 48.34 100.00+0.00
(Fenitrothion) >120 90.00+0.00 - - 75.20 100.00+0.00
(Cyfluthrin) 13.44 100.00+0.00 - - 13.01 100.00+0.00
(Deltamethrin) 14.49 100.00+0.00 - - 14.74 100.00+0.00
(Etofenprox) 33.59 100.00+0.00 - - 23.22 100.00+0.00
(Permethrin) 21.05 100.00+0.00 - - 17.58 100.00+0.00
(A-cyhalothrin) 19.48 100.00+0.00 - - 18.59 100.00+0.00

10



2004 2005 2006

24
2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) 119.97 91.33+£5.50 >120 45.87+18.45 92.85 93.33+£5.77

(Fenitrothion) 111.40 100.00+0.00 >120 100.00+0.00 115.83 100.00+0.00

(Cyfluthrin) 41.73 100.00+0.00 >120 25.00+10.00 57.91 48.334+2.88

(Deltamethrin) 48.78 98.00+3.46 >120 18.59+10.29 57.46 66.66+7.63

(Etofenprox) >120 3.33+2.88 >120 1.66+2.88 >120 0.00+0.00

(Permethrin) >120 14.66+4.50 >120 0.00+0.00 >120 6.66+2.88

(A-cyhalothrin) 81.67 98.00+3.46 >120 3.3342.88 112.72 63.33+5.77

11



2004 2005 2006 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()
(Propoxur) 120 49.54+13.49 120 31.66+16.07 120 71.74+25.27
(Fenitrothion) 120 100.00+0.00 119.75 100.00+0.00 120 100.00+0.00
(Cyfluthrin) 64.96 27.14+18.18 83.78 36.66+7.63 97.32 21.66+2.88
(Deltamethrin) 82.69 35.00+0.00 91.88 53.66+8.08 120 0.00+0.00
(Etofenprox) 120 2.5043.53 120 1.66+2.88 120 0.00+0.00
(Permethrin) 120 0.00+0.00 120 0.00+0.00 120 0.00£0.00
(A-cyhalothrin) 119.54 40.92+5.76 120 49.33+18.87 120 11.66+5.77
(Propoxur) 76.97 95.00+7.07 - - 65.30 81.66+2.88
(Fenitrothion) 120 85.50+0.00 - - 90.24 90.00+5.00
(Cyfluthrin) 15.96 100.00+0.00 - - 16.93 100.00+0.00
(Deltamethrin) 17.80 100.00+0.00 - - 17.38 100.00+0.00
(Etofenprox) 24.94 100.00+0.00 - - 31.10 98.33+2.88
(Permethrin) 16.41 100.00+0.00 - - 17.59 100.00+0.00
(A-cyhalothrin) 20.54 100.00+0.00 - - 21.23 100.00+0.00

12



2004 2005 2006

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) - - - - 92.90 98.48+2.62

(Fenitrothion) - - - - 98.04 100.00+0.00

(Cyfluthrin) - - - - 35.17 76.40+10.09

(Deltamethrin) - - - - 35.79 98.14+3.21

(Etofenprox) - - - - >120 3.334£5.77

(Permethrin) - - - - >120 15.07£17.24

(A-cyhalothrin) - - - - 58.06 98.24+3.04

2004 2005 2006
2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) - - 96.53 86.66+5.77 79.02 94.82+5.26

(Fenitrothion) - - 107.59 100.00+0.00 101.15 100.00+0.00

(Cyfluthrin) - - 94.60 33.76+10.46 62.99 63.49+21.21

(Deltamethrin) - - 98.76 59.60+19.46 60.08 80.23+8.87

(Etofenprox) - - 120 0.00+0.00 120 3.4242.96

(Permethrin) - - 120 3.33+£5.77 120 0.00+0.00

(A-cyhalothrin) - - 120 24.69+22.11 99.52 70.90+5.24

13



2004 2005 2006 24

2003 2004 2005
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) - - 82.65 91.54+8.33 106.70 100.00+0.00

(Fenitrothion) - - 111.88 100.00+0.00 105.99 100.00+0.00

(Cyfluthrin) - - 68.33 74.13+26.80 45.37 51.84+6.48

(Deltamethrin) - - 67.88 82.96+5.12 42.93 68.99+18.90

(Etofenprox) - - >120 6.84+3.18 >120 1.51+2.62

(Permethrin) - - >120 16.06+5.32 >120 21.50£10.67

(A-cyhalothrin) - - 87.43 80.54+9.23 70.37 72.99+20.11

2004 2005 2006 24
2004 2005 2006
KTs 24 KTsg 24 KTs 24
( ) Mean+SD () ( ) Mean£SD () ( ) Mean+SD ()

(Propoxur) - - 105.56 87.93+3.99 78.17 98.24+3.04

(Fenitrothion) - - 120 100.00+0.00 120 100.00+0.00

(Cyfluthrin) - - 52.08 61.57+41.52 33.19 96.82+5.50

(Deltamethrin) - - 43.98 81.29+23.43 37.85 100.00+0.00

(Etofenprox) - - 120 3.1745.49 120 1.66+2.88

(Permethrin) - - 120 10.00+17.32 120 26.89+24.32

(A-cyhalothrin) - - 102.19 63.07+46.27 60.27 100.00+0.00

14



2004 2005 2006 24

2004 2005 2006
KTs 24 KTsq 24 KTsq 24
( ) MeantSD () ( ) MeantSD () ( ) MeantSD ()
(Propoxur) - - 99.12 78.57£16.22 >120 49.56+17.36
(Fenitrothion) - - >120 100.00+0.00 >120 100.00+0.00
(Cyfluthrin) - - 28.00 86.29+16.19 96.76 10.00+8.66
(Deltamethrin) - - 35.61 75.69+11.28 105.96 21.66x11.54
(Etofenprox) - - >120 20.00+18.02 >120 0.00+0.00
(Permethrin) - - 54.13 61.66+£32.14 >120 0.00+0.00
(A-cyhalothrin) - - 54.52 73.14£16.74 >120 3.33+2.88
(Propoxur) - - - - 67.32 100.00+0.00
(Fenitrothion) - - - - 102.22 85.49+12.68
(Cyfluthrin) - - - - 18.42 100.00£0.00
(Deltamethrin) - - - - 18.34 100.00+0.00
(Etofenprox) - - - - 23.55 100.00+0.00
(Permethrin) - - - - 15.29 100.00+0.00
(A-cyhalothrin) - - - - 24.39 100.00+0.00

15



2004 2005 2006 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) Mean+SD () ( ) Mean+SD () ( ) Mean+SD ()

(Propoxur) - - - - >120 91.56+3.18

(Fenitrothion) - - - - >120 100.00+0.00

(Cyfluthrin) - - - - 101.36 22.87+14.84

(Deltamethrin) - - - - >120 20.61+£14.27

(Etofenprox) - - - - >120 3.334£5.77

(Permethrin) - - - - >120 0.00£0.00

(A-cyhalothrin) - - - - >120 5.1745.26

2004 2005 2006 24
2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) MeantSD () ( ) MeantSD () ( ) MeantSD ()

(Propoxur) - - >120 45.96+10.32 112.75 100.00+0.00

(Fenitrothion) - - 113.31 100.00+0.00 >120 100.00+0.00

(Cyfluthrin) - - 60.20 46.66+24.66 20.27 100.00+0.00

(Deltamethrin) - - 70.14 66.66+20.20 25.17 80.00+8.66

(Etofenprox) - - >120 0.00+0.00 >120 0.00+0.00

(Permethrin) - - >120 25.92420.06 50.30 81.66+2.88

(A-cyhalothrin) - - >120 56.14£14.59 32.34 93.3347.63
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2004 2005 2006 24

2004 2005 2006
KTs 24 KTs 24 KTs 24
( ) MeantSD () ( ) MeantSD () ( ) MeantSD ()
(Propoxur) >120 24.00+2.82 >120 10.00+17.32 51.32 100.00+0.00
(Fenitrothion) >120 100.00+0.00 >120 100.00+0.00 100.94 100.00+0.00
(Cyfluthrin) 66.91 100.00+0.00 47.82 93.65+8.98 16.49 100.00+0.00
(Deltamethrin) 87.03 81.66+6.12 51.21 97.2243.93 17.07 100.00+0.00
(Etofenprox) >120 0.00+0.00 >120 0.00+0.00 117.20 65.47+21.88
(Permethrin) >120 8.66+8.37 >120 29.924+23.04 28.57 97.50+3.53
(A-cyhalothrin) 113.61 59.33£15.52 87.34 95.83+5.89 22.44 100.00+0.00
LCso(ppm) 95%ULimits(ppm) LCos(ppm) Slope RR*
NSAE - 1.43 1.25-1.66 3.31 4.53 -
Bora Bora - 0.97 0.82-1.13 2.83 3.53 -
(1999R) F32-1 658.48 533.46-1015.01 1786.03 3.79 460.47
F2 225.11 153.12-291.84 3046.66 1.45 157.41
F2 550.04 422.88-972.29 4161.20 1.87 384.64
F1 385.51 258.62-1325.56 12954.02 1.45 269.58
F2 306.75 184.29-728.32 10786.37 1.06 214.51
F7 10.08 5.55-13.01 31.31 3.34 7.04

*:RR resistance ratio LCso, Wild strain /LC50 normal strain
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(1990R) 4.0%)
KT50 95% Limits KT95 Sl()pe 24 SR
« ) « ) C ) ()
(1990R) Permethrin - 180 - - - 31.42+17.90 -
(2.5%) PBO' 134.31 125.70-152.29 195.57 10.73 93.78+2.50 2.98
TPP? 141.30 132.70-157.38 199.57 12.41 84.48+6.68 2.70
DEM® 123.44 113.15-152.13 205.59 8.58 98.24+3.04 3.12
DEF* 111.56 105.53-122.89 151.31 12.69 100+0.00 3.18
" PBO, piperonyl butoxide.
2 TPP, triphenyl phosphate.
* DEM, diethyl maleate.
* DEF, s,s,s-tributyl phosphorotrithioate.
> SR (synergism ratio) = LCs, (w/o synergist) / LCs (with synergist).
(4.0%)
KTs, 95% Limits KTos Slope 24 SR
C ) C ) C ) ()
Permethrin - 180.72 - - - 35.00+5.00 -
(1.0%) PBO' 134.31 116.66-140.19 202.00 9.88 83.33+£7.63 2.38
TPP? 141.30 126.17-184.40 218.79 10.71 78.334£7.63 2.23
DEM’ 123.44 100.82-129.67 168.67 8.87 88.33+10.40 2.52
DEF* 111.56 108.82-384.87 154.82 13.08 91.66+10.40 2.61

" PBO, piperonyl butoxide.

2 TPP, triphenyl phosphate.

* DEM, diethyl maleate.

* DEF, s,s,s-tributyl phosphorotrithioate.

> SR (synergism ratio) = LCs, (w/o synergist) / LCs (with synergist).
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(4.0%)

KT50 95% Limits KT95 SlOpC 24 SR
«C ) ( ) « ) ()
Permethrin - 173.02 157.39-256.30 289.99 9.23 30.00£18.02 -
(1.0%) PBO' 140.06 132.29-161.12 191.04 12.29 83.33+£7.63 2.77
TPP? 138.92 133.17-149.88 177.40 16.41 76.66+5.77 2.55
DEM® 135.78 128.88-150.15 180.53 13.42 86.66+2.88 2.88
DEF* 114.02 109.03-388.66 150.27 16.04 96.66+5.77 3.22
" PBO, piperonyl butoxide.
2 TPP, triphenyl phosphate.
* DEM, diethyl maleate.
* DEF, s,s,s-tributyl phosphorotrithioate.
> SR (synergism ratio) = LCs, (w/o synergist) / LCs (with synergist).
(4.0%)
KTs, 95% Limits KTos Slope 24 SR
C ) C ) C ) ()
Permethrin - 144.81 135.54-172.01 204.69 12.74 38.33+£5.77 -
(2.5%) PBO' 109.00 104.85-120.61 132.95 19.26 91.66+7.63 2.39
TPP? 133.04 125.06-158.19 187.60 14.38 78.33+£20.20 2.04
DEM’® 121.26 116.65-148.65 152.79 19.01 96.66+2.88 2.52
DEF* 108.38 105.27-117.05 128.23 23.25 100.00+0.00 2.60

" PBO, piperonyl butoxide.
2 TPP, triphenyl phosphate.
* DEM, diethyl maleate.

* DEF, s,8,s-tributyl phosphorotrithioate.
> SR (synergism ratio) = LCs, (w/o synergist) / LCs (with synergist).
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KTs 95% Limits KTos 24

«C ) C ) «C ) ()
EBT 2.6% w/w Bora Bora 3.44 3.01-4.10 9.35 100.00+0.00
5.95 5.28-6.82 14.80 96.66+5.77
2.76 2.41-3.21 7.93 100.00+0.00
Etoc 0.87 % w/w Bora Bora 3.05 2.84-3.33 5.27 100.00+0.00
5.26 4.89-5.82 9.24 91.66+10.40
2.65 2.32-3.14 7.39 100.00+0.00
Prallethrin 0.87 % w/w Bora Bora 2.42 2.22-2.63 4.47 100.00+0.00
3.70 3.34-4.06 7.30 100.00+0.00
1.81 1.68-1.96 3.05 100.00+0.00
KTs, 95% Limits KTos 24
( ) ( ) ( ) MeantSD ()
Tetramethrin 100 Bora Bora 1.74 1.61-1.19 391 95.00+6.12
42.0 % wiw 3.23 2.92-3.61 8.45 26.00+20.43
2.76 2.51-3.07 7.18 100.00+0.00
200 Bora Bora 2.70 2.46-3.06 6.96 38.00+4.18
6.65 6.15-7.33 14.55 16.00+10.83
4.00 3.62-4.55 10.60 47.00+20.18
Chlorpyrifos 200 Bora Bora 11.49 8.96-15.61 79.12 96.66+2.88
45.0 % wiw >30 - - 65.00+8.66
>30 - - 93.33+2.88
400 >30 - - 98.33+2.88
Bora Bora >30 - - 83.33+7.63
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>30 - - 96.66+5.77
C Chlorpyrifos 100 >30 - - 89.00+8.94
25.0 % w/w Bora Bora >30 - - 80.00+5.00
>30 - - 96.66+2.88
200 26.69 24.81-29.49 46.64 98.33+2.88
Bora Bora >30 - - 40.00+10.00
>30 - - 87.00+4.47
(ULV)
KTs 95% Limits KTos 24
( ) ( ) ( ) MeantSD ()
A Cypermethrin 9.4  w/w 12 Bora Bora 5.07 4.46-5.98 13.67 100.00+0.00
d-Allethrin 1.6  w/w 8.99 7.84-10.55 25.00 100.00+0.00
Piperonyl Butoxide 9.0 w/w 3.15 2.75-3.72 8.96 100.00+0.00
24 Bora Bora 7.05 6.05-8.45 22.88 100.00+0.00
11.54 9.61-14.82 47.90 100.00+0.00
4.79 4.25-5.46 11.31 100.00+0.00
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