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Abstract

Studies on control of whiteflies by using several insecticides consisted of synthetic substances 

; plant extract, bio – pesticides, and Petrolium spray oils had been carried out for 3 years during 2003 

– 2005 at Plant Protection Center, Royal Project Foundation, and Inthanon Royal Development 

Center, Chomtong, Chiangmai. 

 Study on efficacy of natural enemies for the control of whitefly on the ornamental pot plants, 

Fuchsia, had also studies. Average 5 larvae/plant of Menochilus  sexmaculatus Coccinella

transversalis and  Harmonia  sedecimnotata (Coleoptera : Coccinellidae), 5 adults/plant of 

Wollastoniella  rotunda (Hemiptera : Anthrocoridae), and 5 adults of C.  exigua and 5 nymphs/plant of 

Chrysopa carnea (Neuroptera : Chrysopidae) had been released into a cage contained pot plants which 

were infested with newly hatch whitefly nymphs.  Evaluation of their effectiveness was done by 

counting number of whitefly pupae observed on each sample leaf.  The study found that C.  exigua

provides the best control compared to the others. 

 Field trials for evaluation of the effectiveness of 18 insecticides found that all of the tested 

insecticides could kill whitefly adults but varied in efficacy.  During harvesting period the commercial 

bio-pesticides, (Conidia ) and Petrolium spray oil (Neoform ) were applied to avoid pesticide 

residues on the agricultural products.  The results concluded that 4 synthetic insecticides were more 

relatively effective compared to the others.  They were bifenthrin 2.5%EC, pyridaben 15%EC and 

buprofezin 10% WP

 Survey and evaluation of natural enemies of whitefly found that there were 2 parasitoids, and 

7 predators associated with the whitefly. The most dominant species was Coenosia  exigua (Diptera : 

Muscidae).  The coccinellids, Oenopia  kirbyi and Harmonia  sedecimnotata (Coleoptera : 

Coccinellidae) and the parasite, Encarsia  sp. (Hymenoptera : Aphelinidae) observed their high 

potential for biological control of whitefly occurred in nurseries. 
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 (Greenhouse  whitefly)
Trialeurodes  vaporariorum (Westwood)

 1  (Greenhouse  whitefly ) Trialeurodes

vaporariorum (Westwood) 

1.
1.1 Coenosia  exigua

    (Coenosia exigua) Bradysia

yangi (Diptera : Sciaridae) 

 1  3 

 3-4 

 7 

23-30

 stock  culture 

1.2   (lady-bird  beetle)

 3 Menochilus  sexmaculatus Coccinella  transversalis Harmonia

sedecimnotata

 23  7.5 

 10  

 2 : 1  –   20

 stock culture 



2

1.3 Wollastoniella   rotunda

 (Corcyra cephalonica Stal) 

 1 

 0.5  30-40 

 24  33 

 4-6 

44-364 /  45 - 60 

 50x50x100   3 - 4  

-  20 

  2    3 - 4  

  5 - 7 

 stock culture 

1.4 Chrysopa   carnea

 23 

 7.5  10 

 4 – 5 

 12  13  – 

 20   1 : 1  

 stock culture 
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2.
 (Greenhouse whitefly) Trialeurodes  vaporariorum (Westwood) 

2.1 Coenosia  exiqua 

 50x50x100 

 5 

 –  15 /

2.2  (lady-bird beetle)
 50x50x100 

 5 Harmonia

sedecimnotata  3  15 /

2.3 Wollastoniella   rotunda

 50x50x100 

 5  3 

 15 /

2.4 Chrysopa   carnea 

      50x50x100 

 5  3 

 15 /



4

 4 
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Trialeurodes  vaporariorum (Westwood)
 2546  1 

   . .

 26   – 19  2546 

 6  180  3  Red and White (  - ) RPF-FUC-011 

(  – )  RPF-FUC-014 ( )

106 x 400 x 110  6 

 3  10  30 /

 15 /  82 

  5   6

   1 Wollastoniella rotunda

  5 / /

  2  (lady – bird beetle)  3 

Menochilus sexmaculatus, Coccinella  transversalis Harmonia

sedecimnotata  2 / /

  3 Coenosia  exiqua

                  3 / /

   4 Chrysopa   carnea

  3 / /

   5  (Control) 

  6   cypermethrin  25% EC   20 /  20 

 1 

 2 /  3 

 10 /  1 
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 1
  Red  and  White 

 22  - 19  2546

 (  / )

 1  2  3  4 

Wollastoniella  rotunda 16.50 a 29.00 ab 49.50 b 76.80 b 118.00 c 

Lady  bird  beetle               10.80 a 39.10 b 38.20 ab 35.90 a 56.80 ab 

Coenosia  exiqua 11.70 a 36.30 ab 26.50 ab 54.40 a 95.60 bc 

Chrysopa  carnea 10.70 a 9.70 a 8.30 a 26.00 a 20.40 a 

Control 12.00 a 15.50 ab 19.50 ab 40.50 a 19.50 a 

cypermethrin 25%EC        16.20 a 22.70 ab 91.70 c 51.10 ab 63.30 ab 

C.V. (%) 93.67 109.77 79.53 79.61 90.94 

 95 

 2
 RPF - FUC -  011

 22  - 19  2546

 (  / )

 1  2  3  4 

Wollastoniella  rotunda 5.10 a 24.30 ab 21.70 a 15.30 a 21.20 a 

Lady  bird  beetle              15.80 a 11.70 a 11.90 a 19.90 a 32.00 a 

Coenosia  exiqua 10.50 a 4.20 a 16.40 a 23.20 ab 33.20 a 

Chrysopa  carnea 7.50 a 36.10 b 35.10 a 29.10 ab 12.50 a 

Control 16.80 a 22.70 ab 19.50 a 44.70 b 55.80 b 

cypermethrin 25%EC 9.40 a 9.40 a 17.80 a 26.10 ab 13.70 a 

C.V. (%) 99.75 122.38 121.21 90.83 79.49 

 95 
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  3
 RPF - FUC - 014 

 22  - 19  2546

 (  / )

 1  2  3  4 

Wollastoniella  rotunda 18.30 a 29.30 a 64.00 b 50.50 b 51.00 b 

Lady  bird  beetle 44.30 b 19.50 a 35.80 ab 32.80 bc 47.20 b 

Coenosia  exiqua 17.20 a 15.80 a 43.50 ab 31.50 abc 35.60 ab 

Chrysopa  carnea 19.30 a 16.50 a 37.20 ab 16.00 ab 35.70 ab 

Control 16.50 a 15.70 a 21.40 a 19.40 ab 30.60 ab 

cypermethrin 25%EC        21.60 a 23.20 a 14.50 a 9.60 a 10.60 a 

C.V. (%) 101.37 90.76 97.46 87.48 89.67 

 95 

 1, 2  3 

 honeydew 

cypermethrin 25%EC  20 /  20 



8

Trialeurodes  vaporariorum (Westwood)
 2546  2 

   . .

 4 – 28  2546 

 1 

 5-10 

/

 6  30  180  3  RPF-FUC-

014, Red and White  RPF-FUC-011  106 x 400 x 110

 6  3 

 10  30 /

 5-10 /  60 

  5   6

 1 Wollastoniella   rotunda

 5 / /

 2  (lady-bird  beetle)   3

 5 / /

 3 Coenosia  exiqua

 5 / /

 4 Chrysopa   carnea

 5 / /

 5  (Control) 

 6  bifenthrin 2.5% EC  80 /  20 

/
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  2 /  3 

 10 /  1 

  4
  RPF – FUC -  014

 4  -  28   2546

 ( / )

 1  2  3  4  5 

Wollastoniella  rotunda 19.40 a 65.60 a 113.00 c 104.20 bc 147.20 c 193.60 d 

Lady  bird  beetle              27.60 a 35.40 a 58.40 b 51.40 ab 76.20b 108.80 bc 

Coenosia  exiqua 16.20 a 57.40 a 36.80 ab 63.40 b 36.80 a 40.20 ab 

Chrysopa  carnea 17.00 a 65.60 a 39.80 ab 51.00 ab 16.60 a 52.00 ab 

Control   42.80 a 165.60 b 155.00 c 143.00 c 114.80 c 174.20 cd 

bifenthrin 2.5%EC            21.60 a 0.60 a 1.60 a 1.00 a 1.80 a 1.40 a 

C.V.  (%) 105.20 76.30 51.30 57.00 39.80 59.10 

 95 
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  5
  RPF – FUC -  011

 4  -  28   2546

 ( / )

 1  2  3  4  5 

Wollastoniella  rotunda 6.20 a 14.40 a 31.00 b 53.60 ab 43.20 ab 88.40 bc 

Lady  bird  beetle 10.60 a 10.00 a 15.60 ab 19.20 ab 29.80 a 41.00 ab 

Coenosia  exiqua 3.80 a 20.80 a 15.40 ab 25.40 ab 30.20 a 23.40 a 

Chrysopa  carnea 10.20 a 21.60 a 15.00 ab 13.40 ab 5.60 a 30.60 a 

Control   11.40 a 74.00 a 27.00 b 92.40 b 98.60 b 97.00 c 

bifenthrin 2.5%EC               5.80 a 0.20 a 0.60 a 0.20 a 0.60 a 1.20 a 

C.V.  (%) 105.00 81.50 97.80 184.30 125.00 83.70 

 95

 6
 Red  and  White 

 4  -  28   2546

 ( / )

 1  2  3  4  5 

Wollastoniella  rotunda 7.00 ab 21.40 ab 27.00 c 64.20 b 62.20 b 105.00 c 

Lady  bird  beetle              5.60 a 18.60 ab 17.00 abc 31.00 ab 34.00 ab 66.20 bc 

Coenosia  exiqua 10.80 ab 15.60 ab 9.40 abc 12.60 a 19.20 ab 38.00 ab 

Chrysopa  carnea 10.40 ab 33.60 ab 12.80 abc 33.40 ab 11.00 a 33.60 ab 

Control   16.60 b 44.80 b 23.00 bc 77.00 b 46.80 ab 83.40 bc 

bifenthrin 2.5%EC            6.60 ab 1.20 a 0.20 a 2.60 a 1.60 a 1.20 a 

C.V.  (%) 77.80 111.20 80.60 90.30 107.90 66.30 

 95



11

1.  4  RPF-FUC-014 

 19.40, 27.60, 16.20, 17.00, 42.80  21.60 /

 bifenthrin 2.5%EC 1 

 1

 65.60, 35.40, 57.40, 65.60, 165.60  0.60 /

 2  1.60 

/

 155.00, 113.00  58.40 /

 36.80  39.80 /

 3  1.00

/

 143.00, 104.20  63.40 /

 51.00  51.40 /

 4
 1.80, 16.60  36.80  

/

 114.80, 147.20 

 76.20 /

 5  1.40 

/

 174.20, 193.60  108.80 /
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 40.20  52.00 /

2.   5  RPF – FUC – 011 

 6.20, 10.60, 3.80, 10.20, 11.40  5.80 /

 bifenthrin 2.5% EC 1 

 1

 14.40, 10.00, 20.80, 21.60, 74.00  0.20 /

  2
 0.60 /

 27.00  31.00 /

 15.00, 15.40  15.60 /

 3
 0.20 /

 92.40 /

 13.40, 19.20, 25.40  53.60 /

 4
 0.60 /  98.60 

/

 5.60, 29.80, 30.20  43.20 /

 5
 1.20 /

 97.00  88.40 /
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 23.40, 30.60  41.00 /

3.  6  Red and White 

 16.60 

5.60 /

 1  1.20  

/  44.80 /

 15.60, 18.60, 21.40  33.60 /

 2  0.20 /

 23.00 

 27.00 /

9.40, 12.80  17.00 /

 3
 2.60  12.60 /

 77.00 

 64.20 /

 31.00 

33.40 /

 4
 1.60  11.00 /

 62.20 /

 5  1.20 /

 83.40, 66.20  105.00 /
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 33.60  38.00 /

 RPF-FUC-014 

 RPF-FUC-011  Red and White 

  RPF-FUC-011   Red and White  

 3 – 4 

 25 % ( .)

 2 – 3 

 50 %
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 2
Beauveria bassiana ( )

 6  1 
 2546 

   . .

 29  2546 – 12  2546 

  1.0 x 6.0  12 /

 21 

 130 /

 24.6  19.1  76 % 

 39   RCB  3 

7

 1     buprofezin 10%WP ( )  20  /  20 

 2     imidacloprid 10%SL ( )  20 /  20 

 3     cyfluthrin 10%EC ( )  20 /  20

 4     chlorpyrifos 40%EC ( )  30 /  20 

 5     cypermethrin 35% EC ( )  15 /  20 

 6     pyridaben 15%EC ( )  20 / 20

 7  (Control) 

 1  3 

 2 /  3 

 10 /  1, 3  7 
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  7
 5  - 12  2546

 ( / )

 1 DAS 3 DAS 7 DAS 

buprofezin 100.03 ab 30.90 a 15.56 a 3.60 a 

imidacloprid 150.30 ab 2.03 a 2.16 a 6.06 a 

cyfluthrin 129.70 ab 3.63 a 7.93 a 12.86 a 

chlorpyrifos 96.73 a 9.10 a 16.80 a 5.73 a 

cypermethrin 184.90 b 5.86 a 38.66 a 31.03 a 

pyridaben 166.60 ab 3.56 a 9.10 a 29.20 a 

 control                       107.26 ab 156.86 b 204.43 b 102.90 b 

C.V.  (%) 32.50 111.50 99.00 56.6 

 95 

DAS   : day after spraying 

 7
 chlorpyrifos  cypermethrin 

 96.73  184.90 /

 100.03, 150.30, 129.70, 96.73, 184.90  166.60 /

 1 

 30.90, 2.03, 3.63, 9.10, 5.86, 3.56  156.86 /

 imidacloprid  2.03 /

 3 

imidacloprid   2.16 /

 204.43 /
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 7 
 buprofezin 

 3.60, 6.06, 12.86, 5.73, 31.03, 

29.20  102.90 /

 buprofezin 

 7 



18

 2546 

   . .

 9  – 12  2546 

 1.0 x 6.0  21 

 24 

 82 

 120 /  24.6 

 19.1  76 % 

 CRD  3  7 

 1  ( )      50 /  20 

 2  ( )  250 /  20 

 3  (  111)    50 /   20 

 4  ( )   100 /  20 

 5  ( . . 99)   100 /  20 

 6 Beauveria bassiana ( )    80 /  20 

 7  ( )

 1  3 

 10 /

 2 /  3  1, 3  7 
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 8
 9  – 12  2546

 ( / )

 1 DAS 3 DAS 7 DAS 

 117.23 a 60.50 a 15.56 a 35.63 a 

 136.03 a 54.23 a 15.30 a 59.56 a 

 103.30 a 35.90 a 16.30 a 68.20 a 

 126.90 a 64.83 a 13.03 a 45.60 a 

. . 99 116.70 a 60.13 a 21.50 a 68.56 a 

 116.96 a 23.73 a 4.83 a 21.26 a 

 ( ) 163.43 a 126.40 b 55.43 b 79.50 a 

C.V.  (%) 29.20 47.90 57.40 65.00 

 95 

DAS   : day after spraying

 8
 117.23, 

136.03, 103.30, 126.90, 116.70, 116.96  163.43 /

 1 

 60.50, 54.23, 35.90, 64.83, 60.13, 23.73  126.40 /

 3 

 15.56, 15.30, 16.30, 13.03, 21.50, 4.83  55.43 /

( )

             



20

 7 
 35.63, 59.56, 68.20, 

45.60, 68.56, 21.26  79.50 /

 ( )

 3 

 1  ( )   + 2.5  3 

 2  ( )   + 1 

 3   + 2 

 4  ( )   + 0.5 

 5  ( . . 99)   + 0.5 

 6  Beauveria bassiana ( )     

 7  (  )

 5  1  3 

 1  ( )         + 1

 3 

 3 

 3 

 (

Beauveria bassiana)

. . 99 
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 5  2 
 2546

   . .

 6  – 14  2546 

 1.0 X 22.0  30  138 

 100 /

 CRD 5  6

 1    triazophos 40%EC ( )  40 /   20

 2    bifenthrin 2.5%EC ( )  80 /   20

 3    lambda cyhalothrin 2.5%EC ( )  20 /   20

 4    endosulfan 35%EC ( )  40 /   20

 5    carbosulfan 35%EC ( )  20 /   20

 6  ( )

 1  3 

 1, 3 

 7 
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  9
. .  6 – 14  2546

 (  /  ) 

 1 DAS 3 DAS 7 DAS 

triazophos 106.05 a 15.19 a 15.85 a 32.10 a 

bifenthrin 112.18 a 0.46 a 1.53 a 18.27 a 

lambda cyhalothrin 106.71 a 11.28 a 9.45 a 26.49 a 

endosulfan 62.40 a 4.25 a 8.84 a 30.12 a 

carbosulfan 86.00 a 1.18 a 1.75 a 24.32 a 

control 137.73 a 64.45 b 38.25 b 42.49 a 

C.V.  (%) 47.01 117.24 90.84 101.05 

 95 

DAS   : day after spraying 

 9  1, 3  7 

 137.73, 64.45, 38.25  42.2  

/

.

 ( )

Paecilomyces sp. 
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 5  2 
 2  2546 

   . .

 9  – 12  2546 

  1.0 x 6.0  12 /

 24 

 CRD 4  6 

 1    triazophos 40%EC ( )  40 /   20

 2    bifenthrin 2.5%EC ( )  80 /   20

 3    lambda cyhalothrin 2.5%EC ( )  20 /   20

 4    endosulfan 35%EC ( )  40 /   20

 5    carbosulfan 35%EC ( )  20 /   20

 6  ( )

 1  3 

 2 /  3  10 

/  1, 3  7 



24

 5  2 
 2546 

    . .

  16  2546 – 26  2546 

 1.0 x 6.0  24  24 

 35 /

 60  28.2  25.1 

   65  %   RCB  4   6

 1  triazophos 40%EC ( )  40 /   20

 2  bifenthrin 2.5%EC ( )  80 /   20

 3  lambda cyhalothrin 2.5%EC ( )  20 /   20

 4  endosulfan 35%EC ( )  40 /   20

 5  carbosulfan 35%EC ( )  20 /   20

 6  ( )

  1  3 /  20 

 10 /

 2 /  3  1, 

3  7 
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 10
 16  2546 – 26  2546 

 ( / )

 1 DAS 3 DAS 7 DAS 

triazophos  35.55 a 5.575 ab 8.125 ab 12.125 ab 

bifenthrin  40.43 a 0.675 a 0.600 a 3.050 a 

lambda cyhalothrin  40.03 a 10.325 b 10.825 b 12.700 ab 

endosulfan  33.85 a 5.525 ab 7.225 ab 9.750 ab 

carbosulfan  31.13 a 3.125 a 3.375 ab 15.425 b 

control 34.20 a 36.225 c 40.175 c 51.575 c 

C.V.  (%) 24.90 30.40 51.20 40.60 

  95 

DAS   : day after spraying 

 10 

  35.55, 40.43, 40.03, 33.85, 31.13  34.20 /

 1 
 36.225 /

bifenthrin, carbosulfan, endosulfan  triazophos 

 0.675, 3.125, 5.525  5.575 /

lambda cyhalothrin  10.325 /

 bifenthrin  carbosulfan 

endosulfan  triazophos  1  bifenthrin 

 80 /  20 

 carbosulfan 

 3 
 40.175 /

bifenthrin, carbosulfan, endosulfan  triazophos 

 0.600, 3.375, 7.225  8.125 /
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lambda cyhalothrin   10.825 /

 bifenthrin  carbosulfan, 

endosulfan  triazophos    3   bifenthrin 

 carbosulfan 

  7 
 50.575 /  bifenthrin  

 3.050 /  carbosulfan 

 15.425 /

 endosulfan, triazophos  lambda cyhalothrin  9.750, 12.125 

12.700 /  7  bifenthrin 

 endosulfan 

 3  bifenthrin 2.5%EC 

 80 /  20 

 carbosulfan 35%EC  20 /  20  7 

 bifenthrin  endosulfan 

35%EC  40 /  20  bifenthrin 

 7  bifenthrin 

 2546 

 18 

 2547 (  11  12) 
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 11  2546

 ( / )

(  20 )  1 DAS 3 DAS 7 DAS 

     

1. abamectin 1.8%EC* 20 ml 56.57 6.27 7.70 27.47 

2. bifenthrin 2.5%EC 80 ml 40.43 0.68 0.60 3.05 

3. buprofezin 10%WP                 20 g 100.03 30.90 15.56 3.60 

4. carbosulfan 35%EC                20 ml 31.13 3.13 3.38 15.43 

5. chlorpyrifos 40%EC 30 ml 96.73 9.10 16.80 5.73 

6. cyfluthrin 10%EC 20 ml 129.70 3.63 7.93 12.86 

7. cypermethrin 35%EC 15 ml 184.90 5.86 38.66 31.03 

8. endosulfan 35%EC                 40 ml 33.85 5.53 7.23 9.75 

9.  imidacloprid 10%SL 20 ml 50.30 2.03 2.16 6.06 

10. lambda cyhalothrin 2.5%EC 20 ml 40.03 10.33 10.83 12.70 

11. pyridaben 15%EC 20 ml 166.60 3.56 9.10 29.20 

12. triazophos 40%EC 40 ml 35.55 5.58 8.13 12.13 

      

     

13.  50 ml 117.23 60.50 15.56 35.63 

14.  250 ml 36.03 54.23 15.30 59.56 

15.                                50 ml 103.30 35.90 16.30 68.20 

16.                                    80 ml 116.96 23.73 4.83 21.26 

      

     

17.           100 ml 126.90 64.83 13.03 45.60 

18. . .99 100 ml 116.70 60.13 21.50 68.56 

*  2547 
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 12

 ( / )

(  20 )  1 DAS 3 DAS 7 DAS 

1. imidacloprid 10%SL*       20 ml 50.30 2.03 2.16 6.06 

2. cyfluthrin 10%EC* 20 ml 129.70 3.63 7.93 12.86 

3. bifenthrin 2.5%EC* 80 ml 40.43 0.67 0.60 3.05 

4. pyridaben 15%EC* 20 ml 166.60 3.56 9.10 29.20 

5. cypermethrin 35%EC* 15 ml 184.90 5.86 38.66 31.03 

6. abamectin 1.8%EC* 20 ml 56.57 6.27 7.70 27.47 

7. carbosulfan 35%EC* 20 ml 31.13 3.13 3.38 15.43 

8. endosulfan 35%EC* 40 ml 33.85 5.52 7.22 9.75 

9. ***                  100 ml 126.90 64.83 13.03 45.60 

10. **                             80 ml 116.96 23.73 4.83 21.26 

11. . .99*** 100 ml 116.70 60.13 21.50 68.56 

 : *     =

             **    =  

                  ***    = 
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 6 
 2547  1

    . .

 3  2547 – 27  2547 

 1.0 x 6.0  21  24 

 55 /

 50  30.1  17.1 

 60 %  CRD 3  7 

  1   imidacloprid 10%SL ( )     20  /   20

  2   cyfluthrin 10%EC ( )  20  /   20

  3   bifenthrin 2.5%EC ( )  80  /   20

  4   pyridaben 15%EC ( )  20  /   20             

  5   cypermethrin 35%EC ( )  15  /   20

  6   abamectin 1.8%EC ( )        20  /   20

  7  (control)

  1  3 /  20 

 10 /

 2 /  3 

 1, 3  7 



30

 13
   3  2547 – 27  2547 

 ( / )

 1 DAS 3 DAS 7 DAS 

imidacloprid  58.00 a 3.37 a 4.90 a 10.13 a 

cyfluthrin  57.20 a 8.73 a 9.00 a 49.37 a 

bifenthrin  48.30 a 0.67 a 2.73 a 17.67 a 

pyridaben  54.93 a 1.17 a 2.57 a 8.90 a 

cypermethrin  66.90 a 3.93 a 7.43 a 33.07 a 

abamectin  56.57 a 6.27 a 7.70 a 27.47 a 

control 49.50 a 58.80 b 59.40 b 111.37 b 

C.V.  (%) 45.00 43.80 49.60 71.50 

  95

DAS   : day after spraying 

 13 

 58.00, 57.20, 48.30, 54.93, 66.90, 56.57  49.50 /

 1 

 3.37, 8.73, 0.67, 1.17, 3.93, 6.27  58.80  /

 bifenthrin 2.5 %EC  80 /  20 

 pyridaben 15 %EC 

 3 
 4.90, 9.00, 

2.73, 2.57, 7.43, 7.70  59.40 /   pyridaben 15 %EC  

20 /  20    

  bifenthrin 2.5 %EC 
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 7 
 10.13, 49.37, 

17.67, 8.90, 33.07, 27.47  111.37 /  pyridaben 15 %EC 

 20 /  20 

 imidacloprid 10 %SL 

 pyridaben 15 %EC 

imidacloprid 10 %SL  7  cypermethrin 

35 %EC  cyfluthrin 10 %EC  3 

 3 
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 5 
 2547  2

    . .

  21  2547 - 1  2547 

 1.0 x 6.0  24  24 

 40 /

27.8  18.1  74  % 

  RCB  4   6

  1  carbosulfan 35%EC ( )            40  /  20 

  2  endosulfan 35%EC ( )  40  /  20 

  3  ( )     100  /  20 

  4  ( . . 99)     100  /  20 

  5 Beauveria bassiana ( )   80   /  20 

  6  ( )

  1   3 /  20 

 3 

 1  6  2547  3000 

 2  10  2547  4000 

 3  18  2547  6000 

 10 /

 2 /  3  1, 

3  7 
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 10 /  1  3 

 14
 10  2547 - 1  2547 

 ( / )

 20.12 a 
 1 

 14.70 a 
42.22

 2.30 b 
 2 

 4.31 a 
65.20

 0.21 b 
 3 

 2.64 a 
92.63

  95 

.

Encarsia spp.  species 

.  CSIRO Entomology Division (Brisbran, Australia) 

 Dr. Paul De Barrow  species

 14
 1  20.12 /  14.70 /

 42.22 %

 2  1 

 1  65.20 %  4.31 /

 2.30 /
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 3  1  2 

 92.63 %  2.64 /

 0.21 /

 1-7
 3 

42.22

65.2

92.63

0

20

40

60

80

100

1 2 3

 1 Encarsia sp. 
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74.20
66.63

93.46

0.00

20.00
40.00

60.00
80.00

100.00

1 2 3

( / )

47.37 51.69

91.81

0.00

20.00

40.00

60.00

80.00

100.00

1 2 3

 ( / )

 2  1 

 3  2 
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42.52

79.07

98.00

0.00

20.00

40.00

60.00

80.00

100.00

120.00

1 2 3

 ( / )

84.44
69.60

80.89

0.00

20.00

40.00

60.00

80.00

100.00

1 2 3

 ( / )

 5  4 

 4  3 
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27.11

50.00

82.62

0.00
20.00
40.00
60.00
80.00

100.00

1 2 3

 ( / )

20.25

69.25

97.28

0.00

20.00

40.00

60.00

80.00

100.00

120.00

1 2 3

 6  5 

 ( / )

 7  6 
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. .

. .

 1  2547 – 30  2548 

1.

2.

1.

. . .

. . .

2. Coenosia exigua Oenopia

kirbyi Harmonia  sedecimnotata Menochilus  sexmaculatus

Orius sp.  Encarsia sp. 

specie  2  Harmonia  

sedecimnotata

3.

. . .

Encarsia   formosa

. .

4.

.
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  (Trialeurodes  vaporariorum)

. .

 1  2547 – 30  2548 

1.  5  5 

2.  60 X 60 X 110  5 

3.

4.

5.

1.  15  1  

/  100 / /  24 

2.

3.
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 8-9 

 1  crawlers 

 2  1 –  3  2-5, 4-8  2-4  4 

 3-7 

 “T” 

 100 

 13.6  23.5 

 53 %  87 %
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Encarsia  sp. 

. .

 1  2547 – 30  2548 

1.  5  8 

2.  60 X 60 X 110  4 

3.

4. Encarsia  sp. 

5.

1.  2 /  100 

/ /   24

2.  2  3 

 5 /  24 

3.

4.

25 – 28 
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Encarsia sp.  1 

. .

 1  2547 – 30  2548 

1.  5  75 

2.  60 X 60 X 110  5 

3.

4. Encarsia  sp. 

5.

 1
1.  2  2  150 

 45  4  4,000 – 5,000 

2.  1 

 2 

 2 Encarsia sp.

1.  500 /  24  

2.  3  5 

3.  15  24 

1.

 10 /

2. Encarsia sp. 
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 15 Encarsia sp.  1 

 1  2547 – 30  2548 

Encarsia sp. (%) 

 1  2  3  4  5 

 1 8.13 b 10.12 a 17.10 a 23.56 b 17.61 ab 15.304 

 2 7.52 a 12.79 a 10.55 a 16.09 b 24.33 b 14.256 

 3 10.72 ab 10.61 a 12.10 a 7.47 a 10.73 a 10.326 

C.V.  (%) 35.01 32.79 43.13 29.11 40.27  

  95 

 1 

Encarsia  sp.  1st  3rd

 1st  15.304  2nd  3rd  14.256 

10.326

 4th

 24  15 /
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 Encarsia sp.  2 

. .

 1  – 31  2548 

1.  5  75 

2.  60 X 60 X 110  5 

3.

4. Encarsia  sp. 

5.

 1
1.  2  2  150 

 45   4  4000 – 5000 

2.  1 

 3  120, 50  50 /

3.  2 

 2 Encarsia sp.

1.  500 /  24 

2.  3  5 

3.  45  24 

1.

 10 /

2. Encarsia sp. 
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 16 Encarsia sp.  2 

 1  – 31  2548 

Encarsia sp. (%) 

 1  2  3  4  5 

 1 1.34 b 0.80 b 1.25 b 1.14 b 1.35 b 1.176 

 2 7.38 a 24.30 a 20.29 a 16.65 a 22.44 a 18.212 

C.V.  (%) 33.21 26.53 30.43 38.27 24.93  

  95 

 1 

Encarsia  sp.  1st  2nd

0.292  17.238 

 1  1st  

 2  1st  2  

 Crawler 

 3rd  4th
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 bifenthrin 2.5 

%EC  80 /  20 Wollastoniella

rotunda Coenosia  exigua Chrysopa  carnea  3 

Menochilus  sexmaculatus, Coccinella   transversalis, Harmonia sedecimnotata

 5 

 RPF-FUC-014 

Wollastoniella

rotunda

 18 

 bifenthrin 2.5 %EC  80 /  20 

 pyridaben 15 %EC  20 /  20  buprofezin 10 %WP  20 /  20 

Beauveria  bassiana ( )

 80 /  20  ( )  100 /  20 

Paecilomyces sp. 

Encarsia sp. 

 42 % 

 3  93 % 

 2548

Encarsia sp.  25-28 

 2 
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: CABI Crop Protection Compendium 2002 Edition 

 8  9 

 10  11 

   8
   9
 10  “T” 

 11 Trialeurodes vaporariorum
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12 13

14 15

 12 Coenosia exiqua

 13 Harmonia  sedecimnotata

 14 Wollastoniella  rotunda

 15 Chrysopa  carnea
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16 17

18 19

 16 Orius sp 

 17 Orius sp.  

 18
 19 Chrysopa  carnea
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 20 21

 22  23 

 20
 21  2546

 22
 23
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24 25

26 27

 24
 25
 26
 27
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28 29

30 31

 28  2546 

 29
 30

  2546 

 31
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32

33

 32  Paecilomyces sp.

 2546 

 33   6 

 2547
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34 35

36 37

 34 Encarsia sp. 

 35
 36  37 Encarsia sp.
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.  2545. .

, .  211 .

.  2546.

.

 “ ”  13-14  2546

. .  19 .
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.

.
.

     Class  0     (   < 100 %)

     Class 1    25  %       (    <  75 %) 

     Class 2    50  %        (    <  50 %) 

     Class 3    75 %         (    <  25 %) 

     Class 4    100 %       (    <   0 %) 


