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Abstract 

Insecticides have been widely used in Thailand for both agricultural and public health purposes 

for many decades. From 2009 - 2011, as a total 297 Aedes aegypti populations field collected from 8 

upper northern provinces of Thailand were subjected to assess the susceptibility level based on standard 

WHO assay. We focus on seven insecticides i.e. DDT, permethrin, deltamethrin, cyfluthrin, propoxur, 

fenitrothionand malathion. The results revealed that DDT resistance occurranced in 69 study locations 

(100 %) while 7 out of 11 (63.6 %) and 7 study sites (100 %) were resistance to propoxur and 

fenitrothion respectively. A wide degree (75 %) of recipient resistance or resistance  to permethrin, 

cyfluthrin and deltamethrin were detected. It could be noted that 74 % of Aedes aegypti from 8 

provinces was susceptible to malathion, organphosphate group. In conclusion, we suggest that 

pyrethoids should has limited used only in the area indicated high susceptible level and an alternative 

choice of insecticides or other control measures should be applied. In addition the susceptibility 

baselines and monitoring should be conducted as a regular system to determine the effectiveness of 

insecticides and successive of controlling mosquito vectors. 
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 1  
   (Resistance) /  

(Incipient resistance)/  (Susceptible)  8   2550 - 2554  
 

  / /  ( ) 

 DDT Permethrin Deltamethrin Cyfluthrin Propoxur Fenitrothion Malathion 

 10/0/0 (10) 0/3/3(6) 0/5/3 (8) 0/3/5 (8) 0 0 0/1/5 (6) 

 10/0/0 (10) 1/3/3 (7) 0/4/3 (7) 0/4/1 (5) 0 0 1/0/7 (8) 

 4/0/0 (4) 4/3/0 (7) 0/6/0 (6) 0/2/2 (4) 1/2/0 (3) 4/0/0 (4) 1/3/1 (5) 

 9/0/0 (9) 3/1/4 (8) 0/3/3 (6) 0/3/4 (7) 1/1/0 (2) 1/0/0 (1) 0/2/6 (8) 

 12/0/0 (12) 3/5/0 (8) 1/6/1 (8) 3/7/1 (11) 3/1/0 (4) 0/2/0 (2) 0/1/4 (5) 

 14/0/0 (14) 1/5/4 (10) 0/2/9 (11) 0/4/5 (9) 2/0/0 (2) 0 0/0/10 (10) 

 8/0/0 (8) 5/3/0 (8) 4/2/2 (8) 4/4/0 (8) 0 0 0/3/1 (4) 

 2/0/0 (2) 2/0/0 (2) 0/0/1 (1) 0/1/0 (1) 0 0 0 

 69/0/0 (69) 19/23/14 (56) 5/28/22 (55) 7/28/18 (53) 7/4/0(11) 5/2/0 (7) 2/10/34 (46) 

 100 33.9/41.1/25.0 9.1/50.9/40 13.2/52.8/33.96 63.6/36.4/0 71.4/28.6/0 4.34/21.73/73.9 
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 24  (%) 
 

  .  .  18º47  100º47  0 2550 

  .  .  18º41  100º44  47 2550 

  .  .  18º41  100º44  11 2550 
    .  18º47  100º46  17 2551 

  .  .  18º51  100º49  6 2552 

  .  .    18º47  100º47  3 2552 

    .  18º47  100º46  27 2553 
  .  .  18º43  100º45  34 2553 
  .  .  18º38  100º44  0 2554 
  .  .  18º47  100º47  3 2554 
 .  .  .   20º16  100º00  29 2550 
  .  .   20º16  100º00  6 2550 
   .  19º33  99º58  0 2550 
   .  19º33  99º58  3 2550 
  .   .    20º15  90º51  9 2550 
    .  19º53  99º50  31 2551 
  .   .    20º15  99º51  28 2551 
  .  .  19º54  99º50  27 2552 
  .   .  20º08  100º24  21 2552 

  .  .  19º53  99º51  64 2553 
  .  .    20º16  99º48  13 2553 

  .  .  20º26  99º58  0 2554 

  .  .   20º26  99º58  0 2554 
  .  .   20º24  99º53  0 2554 
 .    .  18º17  99º28  9 2551 
    .  19º54  99º50  16.66 2551 
    .  18º11  99º24  16.5 2551 
   .  18º22  99º33  41 2552 
   .  18º16  99º28  58 2552 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 2  (Resistance)  
( )  2550 - 2554  8  ( ) 

 

 
  

 

 
 

 24  (%) 
 

    .    18º17  99º30  74 2553 

  .  .  18º22  99º33  13 2554 
  .  .  18º21  99º32  14 2554 
 .    .    18º17  97º58  8 2553 

  .  .  19º20  97º57  41.05 2554 

 

 3  (Resistance) 
 2550 - 2554 

   
 

  24  (%) 
 

0.75%  .   .  18º47  100º46  55 2551 

Permethrin    .  18º47  100º46  73 2553 

  .  .    18º16  99º28  15 2554 

 .  .   .    19º10  99º54  64 2553 

  .  .  19º31  100º02  78 2554 

  .  .  19º31  100º02  68 2554 

 .  .   .  19º53  99º51  76 2553 

 .   .  18º17  99º29  38 2551 
   .  18º17  99º29  16.82 2551 
  .  .  18º11  99º24  76.2 2551 
   .  18º22  99º33  58 2552 
   .  18º16  99º28  39 2552 
 .  .   .    18º48  98º59  79 2552 

 .  .   .  18º12  100º10  70 2553 

  .  .  18º12  100º11  14 2554 
  .  .  18º05  100º05  1 2554 

  .  .  18º05  100º05  18 2554 

      

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 3  (Resistance) 
 2550 - 2554 ( ) 

   
 

  24  (%) 
 

 .  .   .    19º20  97º57  76 2554 

  .  .    19º17  97º58  65.56 2554 
0.05% .    .  18º47  100º46  76 2551 

Deltamethrin .    .  18º17  99º28  66 2551 

    .  19º54  99º50  28.57 2551 

  .  .  18º11  99º24  40 2551 

   .  18º16  99º28  64 2552 

0.15% Cyfluthrin .  .  .  18º16  99º28  40 2550 

  .  .  18º16  99º28  79 2550 
  .  .  18º41  100º44  67 2554 
 .   .  18º17  99º29  59.41 2551 
   .  18º17  99º29  38 2551 

   .  18º22  99º33  64 2552 

   .  18º16  99º28  73 2552 

:        
 

 4  (Resistance)  ( ) 
 2550 - 2554 

   
 

 
 

24  (%)  

0.1 % Propoxur .  .  .  18º43  100º45  76 2553 

  .  .  18º38  100º44  20 2554 

  .  .  18º16  99º28  28 2554 

 .  .  .  19º13  99º57  46 2553 

 .  .  .  19º53  99º51  60 2553 

  .  .  20º16  99º48  56 2553 

 .  .  .  18º05  100º05  20 2554 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 5  (Resistance) 

 2550 - 2554 ( ) 

     
24  (%) 

 

1.0 % Fenitrothion .  .  .  19º10  99º54  64 2553 

 .   .  18º13  100º10  79 2553 

  .  .  18º12  100º10  79 2553 

  .  .  18º05  100º05  50 2554 

  .  .  18º12  100º11  48 2554 

5 % Malathion .  .  .  19º20  98º57  75 2554 

 .  .  .  18º05  100º05  57 2554 
 

 6  (Incipient resistance)  
 2550 – 2554  8  

     
 24 (%) 

 

0.1% Bifenthrin .  .  .  19º12  98º53  82 2550 

0.15% .  .  .  18º34  99º00  92 2553 

Cyfluthrin  .  .  18º30  98º55  97 2553 

  .  .  18º30  98º55  97 2554 
 .  .  .  18º48  98º59  93 2552 

   .  18º46  99º00  80 2553 

  .  .   19º20  98º57  85 2554 

  .  .  18º48  99º00  92 2554 

 .  .  .  18º47  100º47  89 2550 

  .  .  18º41  100º44  86 2550 

   18º47  100º46  94 2551 

  .  .  18º47  100º47  81 2552 

  .  .  18º51  100º49  88 2552 

   .  18º47  100º46  86 2553 
  .  .  18º43  100º45  97 2553 
 .  .   .    20º15  99º51  88 2551 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 6  (Incipient resistance)  
 2550 – 2554  8  ( ) 

 
    

 24  (%) 
 

0.05%   . .  20º26  99º58  95 2554 
Deltamethrin  . .  20º26  99º58  97 2554 
  .  .  20º24  99º53  95 2554 
 .   18º11  99º24  87 2551 

   .  18º17  99º30  96 2553 

  .  .   18º22  99º33  88 2554 

  .  .  18º21  99º32  90 2554 
 .  .  .   18º05  100º05  80 2554 

  .  .  18º12  100º11  81 2554 

 .   18º17  97º58  95 2553 

 .  .   .    19º10  99º54  83 2553 

  .  .  19º31  100º02  93 2554 
  .  .  19º31  100º02  93 2554 
 .  .  .  18º35  99º00  88 2551 
  .  .  18º30  98º55  91 2553 
  .  .  18º34  99º00  83 2553 
  .    .  18º26  98º53  84 2554 
  .  .  18º30  98º55  90 2554 
 .  .  .  18º48  98º59  92 2552 
  .  .  18º48  98º59  96 2552 
  .  .  19º20  98º57  85 2554 
  . .  18º48  99º00  94 2554 
 .  .  .  18º41  100º44  84 2550 
  .  .  18º47  100º47  82 2552 

  .  .  18º51  100º49  87 2552 

   .  18º47  100º46  96 2553 

  .  .  18º43  100º45  97 2553 

  .  .  18º47  100º47  88 2554 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 6  (Incipient resistance)  
 2550 – 2554  8  ( ) 

     
 24  (%) 

 

0.75% Permethrin .  .  .  18º22  99º33  94 2554 

  .  .  18º21  99º32  97 2554 

 .  .  .  18º26  100º11  92 2550 

  .  .  18º10  100º10  84 2550 

   .  18º13  100º10  97 2553 

  .  .  18º12  100º10  97 2553 

  .  .  18º05  100º05  93 2554 

  . .  18º12  100º11  93 2554 

 .  .  .  19º10  99º54  97 2553 

  . .  19º31  100º02  96 2554 

  .  .  19º27  100 º19'  96 2554 

 .  .  .  20º26  99º58  92 2554 

  .  .  20º24  99º53  96 2554 

 .  .  .  18º35  99º00  90 2551 

  .  .  18º30  98º55  90 2553 
  .  .  18º34  99º00  87 2553 
 .  .  .  18º46  99º02  83 2551 
  .   .  18º41  98º55  95 2552 
   .  18º46  99º00  84 2553 
 .  .  .  18º41  100º44  93 2550 

  .  .  18º47  100º47  85 2550 

  .  .  18º47  100º47  82 2552 

  .  .  18º51  100º49  94 2552 

  .   .  18º43  100º45  82 2553 

 .  .  .  19º31  100º02  92 2554 

 .   .  19º33  99º58  94 2550 
   .  19º33  99º58  92 2550 

  .  .  19º54  99º50  96 2552 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 6  (Incipient resistance)  
 2550 – 2554  8  ( ) 

     
 24  (%) 

 

  .  .
 

20º16  99º48  85 2553 

  .  .  20º26  99º58  93 2554 

 .   
.  

18º17  99º30  
95 

2553 

  .  .  18º22  99º33  93 2554 

  .  .  18º21  99º32  96 2554 

 .  .  .  18º26  100º11  93 2550 

  .  .  18º10  100º10  86 2550 

    .  18º13  100º10  96 2553 

 

 7  (Incipient resistance) -
 2550 – 2554 

     
 24  (%) 

 

5 %  .  .  .  18º35  99º00  96 2551 

Malathion .  .  .  18º47  100º47  96 2554 

 .  .   .  19º31  100º02  94 2554 

 .   18º17  99º29  85.84 2551 

   .  18º22  99º33  96 2552 

   .  18º16  99º28  97 2552 

 .  .  .  18º26  100º11  97 2550 

  .  .  18º10  100º10  96 2550 

  .  .  18º10  100º10  92 2550 

1.0%  .   .  18º47  100º46  89 2553 

Fenitrothion  .  .  18º43  100º45  88 2553 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 8  (Incipient resistance) 
 2550 – 2554 

     
 24  (%) 

 

0.1 %  .   .  18º47  100º46  91 2553 

Propoxur .  .  .  19º10  99º54  92 2553 

 .   .  18º13  100º10  85 2553 

  .  .  18º12  100º10  85 2553 

 

 9  (Susceptible)  
 2550 – 2554  8  

 

    
 24  (%) 

 

0.15% .   .  18º35  99º00  100 2551 

Cyfluthrin  .  .  18º35  99º00  100 2551 
  .  .  18º34  99º00  98 2552 

  .  .  18º27  98º55  100 2552 

  .  .  18º34  99º00  98 2554 

 .  .  .  18º41  98º55  98 2552 

 .  .  .  20º16  100º00  99 2550 

   19º53  99º50  99 2551 
  .  .  19º54  99º50  100 2552 
  .  .  20º08  100º24  99 2552 
  .  .  20º16  99º48  98 2553 
 .  .  .  19º34  100º21  98 2551 

  .  .  19º03  100º02  100 2552 

  .  .  19º09  99º54  98 2552 

  .  .  19º31  100º02  98 2554 
 .  .  .  18º38  100º44  98 2554 
 

 

 

 
    

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 9  (Susceptible)  
 2550 – 2554  8  ( ) 

 

    24 
 (%) 

 

0.05% .  .  .  18º26  100º11  99 2550 

Deltamethrin  .  .  18º26  100º11  99 2550 

 .   18º35  99º00  98 2551 

  .  .  18º34  99º00  100 2552 

  .  .  18º27  98º55  100 2552 

 .  .  .  19º07  98º56  100 2550 

  . .  19º12  98º53  100 2550 
  .  .  18º46  99º02  98 2551 
  .  .  18º41  98º55  98 2552 
 .   .  19º33  99º58  100 2550 

  . .  20º16  100º00  100 2550 
   .  19º33  99º58  100 2550 
  .  .  20º15  90º51  100 2550 
  .  .  20º16  100º00  98 2550 
  .  .  19º54  99º50  99 2552 

  .  .  20º08  100º24  100 2552 

  .   .  19º53  99º51  98 2553 

  .  .  20º26  99º58  98 2554 

0.05%  .   18º17  97º58  98 2553 

Deltamethrin .  .  .  19º03  100º02  100 2552 

  .  .  19º09  99º54  99 2552 

  .  .  19º31  100º02  98 2554 

 .  .  .  18º47  100º47  99 2550 

 .   .  18º22  99º33  99 2552 

    18º17  99º30  98 2553 

0.75% .   18º35  99º00  100 2551 

Permethrin  .  .  18º34  99º00  99 2552 
  .  .  18º27  98º55  100 2552 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 9  (Susceptible)  
 2550 – 2554  8  ( ) 

 

    
 24  (%) 

 

 .  .  .  19º07  98º56  100 2550 

  .  .  18º47  99º02  100 2551 

  .  .  19º09  98º51  100 2551 

 .  .  .  20º16  100º00  100 2550 

  .  .  20º15  90º51  100 2550 
  .   .    20º15  99º51  100 2551 
  .  .  20º08  100º24  98 2552 

 .   .  19º09  99º54  98 2551 

  .  .  19º34  100º21  98 2551 

  .  .  19º09  99º54  98 2552 

  .   .  19º03  100º02  100 2552 
 

 10  (Susceptible) 

  2550 – 2554 

 
    

 24 (%) 
 

5 %  .   18º35  99º00  100 2551 

Malathion  .  .  18º27  98º55  100 2552 

  .  .  18º34  99º00  99 2552 

  .  .  18º34  99º00  98 2552 

  .   .  18º26  98º53  98 2554 

 .  .  .  19º07  98º56  100 2550 

  .  .  19º12  98º53  100 2550 

  .  .  18º47  99º02  100 2551 

  .  .  18º46  99º02  100 2551 

  .  .  19º09  98º51  100 2551 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 10   (Susceptible) 

 2550 – 2554 ( ) 

 
    

 24  (%) 
 

  .  .  18º48  98º59  100 2552 

  .  .  18º41  98º55  99 2552 

 .  .  .  18º41  100º44  100 2550 

   18º47  100º46  99 2551 

  .  .  18º47  100º47  99 2552 

  .  .  18º51  100º49  100 2552 

 .   19º09  99º54  99 2551 

  .  .  19º34  100º21  100 2551 

  .  .  19º03  100º02  100 2552 

  .  .  19º09  99º54  100 2552 

  .  .  19º31  100º02  98 2554 

  .  .  19º31  100º02  98 2554 

 .   .  19º33  99º58  99 2550 

  .  .  20º16  100º00  100 2550 

   .  19º33  99º58  100 2550 

  .  .  20º15  90º51  100 2550 

   19º53  99º50  100 2551 

  .  .  20º15  99º51  100 2551 

  .  .  20º16  100º00  100 2550 

  .  .  19º54  99º50  100 2552 

  .  .  20º08  100º24  100 2552 

 .  .   .  20º26  99º58  98 2554 

 .  .  .  18º05  100º05  98 2554 

 .   18º17  99º29  100 2551 

 

 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 1  (Resistance)  4   
 ( )  ( , )  (  

 )  ( )  8  
 2550 - 2554 

 
 

 

 

 

 

 

 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com
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 2.  (Incipient resistance)  4 
   ( )  ( , )  

(   )  ( )  8 
  2550-2554 

Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


