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Abstract

 Study on insect natural enemies of leaf miner fly and utilization of Coenosia fly for 

controlling of leaf miner fly divided into 3 parts.  They were: 1) Study on laboratory techniques for 

mass rearing Coenosia exigua.  2) Survey of insect natural enemies of leaf miner fly.  3) Conservation 

and augmentation of Coenosia flies.for controlling leaf miner fly.  The studies were carried out for 3 

years during 2002-2004 at Plant Protection Center Laboratory, Royal Project Foundation in Chiang 

mai, Intanone Development Center, Chomtong, Chiangami, and Ang Khang Agricultural Research 

Station, Phang, Chiang mai. 

 Studies of laboratory techniques for mass rearing Coenosia flies developed by using vinegar 

flies as Coenosia adults feed and using fungus gnat larvae as Coenosia larvae feed.  By this procedure 

500-700 Coenosia adults/cycle could be reared in laboratory.  The cycle of production would be about 

1 month. 

 Survey of insect natural enemies found 8 parasitoids and 6 predators associated with leaf 

miner flies.  C. exigua, Hemiptarsenus  varocornis, and Opius sp. were the natural enemies which 

had high potential for applies as biological control of leaf miner flies. 

 Conservation and augmentation of Coenosia flies by making “Breeding site” had been carries 

out comparing with chemical control.  The study conducted by growing 3 crop plants in certain and 

suitable season for each crop in nurseries.  The tested crops are sugar snap pea, baby spinach, and 

celery.  Total 15 crop seasons were observed and concluded that the nurseries growing all 3 crops and 

having “breeding site” made inside could produced more number of yield, better quality produce, and 

more benefit gained compared to the nurseries applying with chemical insecticides. 



- -

 - -

 - -

 - -

 2545 

 2545 1

 2545 2

Dorsophila   melanogaster  2 

Bardysia   yangi  3 

Coenosia   exigua  3 

 2545 5

 13 

 13 

 RS 93021 

 (Dash) C. M. 

5

8

11

14

16

18

21

 2545 23 

 2546 

 2546 34

 2546 35

 2546 36



- -

 ( )

 13 

 13 

36

40

44

47

51

54

56

 2546 60 

 2547 

 2547 65

 2547 66

 66 

 67 

70

 2547 71

 13 71

 2547 75 

 76 

 87 

 88 

 89 



- -

 2545  
1 Coenosia exigua

Liriomyza huidobrensis  1  13 

2545 6

2  1 

 2545 7

3  1

 2545 7

4 Liriomyza huidobrensis 
 2  2545 9

5 Coenosia  exigua 
 2  2545 9

6  2 

 2545 9

7

 2  2545 10

8

 2  2545 11

9 Liriomyza huidobrensis 
 1  2545 12

10 Coenosia  exigua 
 1  2545 13

11  1 

 2545 13

12 Liriomyza huidobrensis 
 2  2545 15

13 Coenosia  exigua 
 2  2545 15

14  2 

 2545 16



- -

  ( )

15 Liriomyza huidobrensis 
 3  2545 17

16 Coenosia  exigua 
 3  2545 17

17  3 

 2545 18

18 Liriomyza huidobrensis 
 1  2545 19

19 Coenosia  exigua 
 1 2545 20

20  1 

 2545 20

21 Liriomyza huidobrensis 
 2  2545 21

22 Coenosia  exigua 
 2 2545 22

23  2 

 2545 22

 2546 
24

 2 
2546

34

25 Liriomyza huidobrensis
 1  2546 37

26 Coenosia  exigua 
 1  2546 38

27  1

 2546 38

28

 1  2545-2546 39



- -

 ( )

29

 1  2546 40

30 Liriomyza huidobrensis
 2  2546 41

31 Coenosia  exigua 
 2  2546 42

32  2

 2546 42

33

 2  2546 43

34

 2  2546 44

35 Liriomyza  huidobrensis
 3  2546 45

36 Coenosia  exigua 
 3  2546 45

37  3

 2546 46

38

 3  2546 46

39  3

 2546 47

40 Liriomyza huidobrensis
 1  2546 49

41 Coenosia exigua
 1  2546 49

42  1 

 2546 49

43

 1  2546 50



- -

 ( )

44  1

 2546 51

45 Liriomyza huidobrensis
 2  2546 52

46 Coenosia  exigua
 2  2546 52

47  2

 2546 52

48

 2  2546 53

49

 2  2546 53

50 Liriomyza huidobrensis
 3  2546 54

51 Coenosia  exigua
 3  2546 55

52  3

 2546 55

53

 3  2546 55

54

 3  2546 56

55 Liriomyza huidobrensis

 4  2546 57

56 Coenosia exigua

 4  2546 57

57  4 

 2546 58

58

 4  2546 58



- -

 ( )

59  4

 2546 59

 2547 
60 Coenosia. exigue

70

61 Coenosia exigua 
Liriomyza huidobrensis  1

 2547 74

62     74 

63 Coenosia  exigua
Liriomyza  huidobrensis  2 

 2545 79

64 Coenosia  exigua
Liriomyza  huidobrensis  3 

 2545 79

65 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2545 80

66 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2546 80

67 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2546 81

68 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2546 81

69 Coenosia  exigua

Liriomyza  huidobrensis

 2547 82



- -

1 Drosophila  melanogaster 24 

2 Bardysia yangi 25 

3 Coenosia exigua 26 

4 Liriomyza huidobrensis 27 

5  28  

6  28 

7  28 

8  28 

9 . .  29 

10

29

11  29 

12

29

13  30 

14  30 

15  2545 30 

16

30

17  31 

18  31 

19  31 

20  31 

21  (Eocanthecona fercellata)   32 

22  (Spodoptera  litura)  32 

23  32 

24 Rhizoctonia sp.  32 

25  33 

26  (Opius sp.)  33 

27 Hemiptarsenus   varicornis  33 



- -

 ( )

28 Geocoris sp.  33 

29  61 

30  61 

31  61 

32  61 

33

 2546 62

34

62

35  1.5  1.2 

63

36  1  1 

63

37 Septoria sp.  63 

38 Cercospora sp.  63 

39  64 

40  64 

41  (Meloidogyne sp.) 64 

42 Sclerotium sp. 64 

43  83 

44  83 

45  83 

46  2547 84 

47  Inoculate  84 

48  2547 84 

49  84 

50  85 

51  85 

52  85 

53  85 



- -

 ( )

54  86 

55  86 



1

 2545 
. .

. .

     2544  2545 

 75-80%
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Gregg Evane  University of Florida Liriomyza

huidobrensis (Diptera: Agromyzidae)   8 

Asecodes deluchii, Neochrysocharis formosa, Cirrospilus ambiguus, Diglyphus isaea, 

Hemiptarsenus varicornis, Zagrammozoma sp. (Hymenoptera: Eulophidae), Opius sp. (Hymenoptera: 

Braconidae) Nordlanderia sp. (Hymenoptera: Eucoilidae)  6 
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              13 
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1.  5  39 

2.  5  18 

 1  17  3 

(Breeding site)  40  10 

 240  7 

3.

 5  21 

 1  20  3 

4.  13  1  2 

 10  396 /  410 /
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 ( )  7 Trichoderma harzianum  2 /

6.

7.  15  2544 

 2  15  2545 

3-5 %  1  13  2545 

 17  2545 
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1.

 1  1 

2.

3.

4.

5.

 1 - 3   1 

41.33 /

 7 /  95 

 103 /  12 /

 95  (  3) 

 407.25  333.91 
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 2  1

 2545 

 1 
25 / . .

 2 
20 / . .

 u 
12 / . .

 1 
25 / . .

 2 
20 / . .

 u 
12 / . .

23/01/45 1,600 300 100 - 270 - 
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13/02/45 4,500 - 2,000 1,900 130 - 

17/02/45 - - - 3,200 3,250 650 

( )

17,000 2,000 8,520 16,300 4,880 2,150 
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425 40 102.24 407.50 97.60 25.80 
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1.  

 1  1  2

2.

3.

4.

5.
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 4 - 8  4  5 

 6.67, 62.67, 57  166.33 /
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 95  27, 42,  52 

 8, 42, 3  13.3 /

 2.67, 19.67, 4  1 /  11, 27, 42  56 

 95  27  56 

 4 

 36.43 % 
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 (  16  17) 

 6  8 

 1  4,400  1  2,400 

 180.33  41.48 
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ns
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 b
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  5  (Coenosia  exigua)

 2  2545 ( / )

18 . . 45 4 . . 45 19 . . 45 2 . . 45 

8
 ns
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 3
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2.67
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 b
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 b

 95 
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45 / . .
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40 / . .
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35 / . .
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45 / . .
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40 / . .
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35 / . .

30/04/45 - 4,150 - - 3,030 500 

3/05/45 2,000 80 400 1,600 1,200 - 

9/05/45 1,600 - - 400 400 400 

10/05/45 800 - - 400 400 800 

 ( ) 4,400 4,950 400 2,400 5,030 1,700 

 ( ) 198 198 14 108 201.20 59.50 

 410  368.70 
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10/04/45 - - 240 - - 

12/04/45 -  3 cc -  35% 5 cc  3 cc 
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75 cc
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240  20 cc  20 

 75 cc 

1/05/45 - - 240 - - 

8/05/45 - - 240 - - 

15/05/45 - - 240 - - 

- 51.54  57.20  119.20  66.42 
 :  1,000 cc.  220  35 %  1,000 cc.  470   500 cc.  204 

    500 cc.     285        500  375         1  21.67                
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3.  51.42 66.42 

4.  57.20 - 

( / )     229.67 327.22 
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1.  1  17 

 1  20 

2.  ( )  10 /  4 

 1 Trichoderma harzianum  5 

3.  10 

 200 /

   
1.  
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2.

3.
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 14  (Spodoptera litura)

 50 Bacillus

thuringiensis  (B.T.)  1  (Eocanthecona furcellata)  400 

Rhizoctonia

sp.  20 %  3 

30 %  1 

 3 

 9  0, 1, 0  0 /  0.67, 0.67, 

0.33  0.33 /

  47, 70, 67, 77  /

  12.67, 51, 22  25  /

 95  13, 26, 33  10 

 (  11) 

 31.5  54 

    9 Liriomyza huidobrensis

 1  2545 ( / )

13 . . 45 18 . . 45 26 . . 45 3 . . 45 

0
 ns

 1
 ns

 0
 ns

 0
 ns

0.67
 ns

 0.67
 ns

 0.33
 ns

 0.33
 ns

 95 
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 10  (Coenosia  exigua)

 1  2545  ( / )

13 . . 45 18 . . 45 26 . . 45 3 . . 45 

47
 a

 70
 ns
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 a
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12.67
 b

 51
 ns

 22
 b

 25
 b
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 11  1

 2545 

1.  16.8 16.8 

2.   11 11 

3.  - - 

4.  20.8 - 

( / )     48.60 27.80 

( ) 31.5 54 

( / ) 1,890.00 3,240.00 

( / ) 1,841.40 3,212.20 
 :  60 
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11  2545  12  2545

1.   1  17 

 1  20 

2.  2  15-15-15  100 /  100 

/ Trichoderma harzianum  4 /

3.  350  

/

   
1.  

 1  1   7 

2.

3.

4.

5.

 14 Rhizoctonia sp.  40 % 

Trichoderma harzianum  2 

 Terraclor super x (  + )

 (Spodoptera litura)  2 

 12  2545 
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  12    13 

  12 

 0, 1, 0.67 /  0, 3, 2.3 /   13  

 6.6, 22   32.67  /

  9, 14.3  27 /   12, 20   28

 (  14) 

18.5  33 

 12 Liriomyza huidobrensis

 2  2545 ( / )

23 . . 45 31 . . 45 8 . . 45 

0
 ns

 1
 ns

 0.67
 ns

0
 ns

 3
 ns

 2.3
 ns

 95 

 13  (Coenosia  exigua)

 2  2545 ( / )

23 . . 45 31 . . 45 8 . . 45 

6.6
 ns

 22
 ns

 32.67
 ns

9
 ns

 14.3
 ns

 27
 ns

 95
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 14  2 

 2545 

1.  21.42 35.28 

2.   - - 

3.  24.30 - 

4.  20.80 - 

( / )     66.52 35.28 

( ) 18.5 33 

( / ) 1,239.50 2,211.00 

( / ) 1,172.98 2,175.72 
 :  67 

 2545  5

. .

              23  2545  26  2545 

1.

2.  2  15-15-15  100 / Trichoderma

harzianum  1.5 /

3.  (Steinernema carpocapsae)  1  20 

 3 

 400 /

   
1.  

 1  1   7 

2.

3.

4.

5.
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Rhizoctonia sp. 

 2 

 50 % Trichoderma harzianum

 2  

 15  16 

  0, 0.67, 0.33  2 /

  0.67, 1.67, 0.33   1 /

 17, 24, 29 

 18 /  12, 11, 18  10 /

 4  8.5 

  15 Liriomyza huidobrensis

 3  2545 ( / )

4 . . 45 11 . . 45 18 . . 45 26 . . 45 

0
 ns

 0.67
 ns

 0.33
 ns

 2
 ns

0.67
 ns

 1.67
 ns

 0.33
 ns

 1
 ns

 95 

 16  (Coenosia exigua)

 3  2545 ( / )

4 . . 45 11 . . 45 18 . . 45 26 . . 45 

17
 ns

 24
 ns

 29
 ns

 18
 ns

12
 ns

 11
 ns

 18
 ns

 10
 ns

 95 
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  17  3 

 2545 

1.  21.42 35.28 

2.   - - 

3.  - - 

4.  20.80 - 

( / )     42.22 35.28 

( ) 4 8.5 

( / ) 320.00 680.00 

( / ) 277.78 644.72 
 :  80 

 2545  6 

. .

               14  2545  12  2545 

1.  5  27  2 

 3  1  26 

2.  1  45  17 

 400 

3.  2 

 5  10 

 5 /
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1.  

 1.5  1.5   7 

2.

3.

4.

5.

 (Phyllotreta sinuata)

 40 % 

 18 

  0.67, 0  0, 0   

/   19  

  9.33, 10.33  2.67, 5.67 /

 16, 24  95 

  16   4.66 

 4.09 

 251.55  274.03  (  20) 

 18 Liriomyza huidobrensis

 1  2545 ( / )

30 . . 45 6 . . 45 

0.67
 ns

 0
 ns

0
 ns

 0
 ns

 95 
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 19   (Coenosia  exigua)

 1  2545 ( / )

30 . . 45 6 . . 45 

9.33
 a

 10.33
 ns

2.67
 b

 5.67
 ns

 95 

 20  1 

 2545 

1.  - - 

2.   - - 

3.  - - 

4.  60.67 - 

( / )     60.67 - 

( ) 4.66 4.09 

( / ) 312.22 274.03 

( / ) 251.55 274.03 
 67 
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 2545  7 

. .

               30  2545  28  2545 

1.  

 1.5  1.5   7 

2.

3.

4.

5.

 12 

Rhizoctonia sp.  20 % 

 30 % 

 21 

 0, 0, 0, 0 

0, 0, 0, 0.67 /  22  

 95  7, 

20  26  23  17.225 

 16.128  1,327.13   1,274.04 

  21 Liriomyza huidobrensis

 2  2545 ( / )

5 . . 45 10 . . 45 18 . . 45 25 . . 45 

0
 ns

 0
 ns

 0
 ns

 0
 ns

0
 ns

 0
 ns

 0
 ns

 0.67
 ns

 95
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  22   (Coenosia  exigua)

 2  2545 ( / )

5 . . 45 10 . . 45 18 . . 45 25 . . 45 

11
 a

 10.33
 ns

 14
 a

 26.3
 a

2.67
 b

 5.67
 ns

 5.67
 b

 17.3
 b

 95 

  23  2 

 2545 

1.  - - 

2.   - - 

3.  16.20 16.20 

4.  34.97 - 

( / )     50.87 16.20 

( ) 17.225 16.128 

( / ) 1,378.00 1,290.24 

( / ) 1,327.13 1,274.04 
 80 
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 2545 
 (Coenosia exigua)

John  Lasalle  British museum  Dr. Gregg Evane  University of Florida 

 8 Asecodes deluchii, Neochrysocharis formosa, Cirrospilus ambiguus, Diglyphus 

isaea, Hemiptarsenus varicornis, Zagrammozoma sp. (Hymenoptera: Eulophidae), Opius sp. 

(Hymenoptera: Braconidae) Nordlanderia sp. (Hymenoptera: Eucoilidae)  6 

Coenosia exigua, C. humilis, Coenosia sp. nr attenuata (Diptera: Muscidae)

Coenosia sp.  1 

 (Diptera: Dolichopodidae) 

Geocoris sp. (Hemiptera: Lygaeidae) 

 3 – 5 

 2 

 10 –12 

 9 – 11 

 45 – 65 

 (Breeding site) 



24

 5  18  0.40  10 

 5  27 

 0.40  17  25 

 1 

 1 Drosophila  melanogaster

1-2

1-24-5

4-5
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 2 Bardysia yangi

2 - 3 

5 - 7 12-14

2 - 3 
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3 - 5 

9 - 11 

10 - 12 45 - 60 

 3 Coenosia exigua
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2-3

8-12

5-7

12-14
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7 8

 5
 6
 7
 8
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9 10
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 9 . .

 10

 11 
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 13
 14
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 16
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17

19

18

20

 17
 18
 19
 20
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 21  (Eocanthecona fercellata)

 22  (Spodoptera  litura)

 23
 24 Rhizoctonia sp. 

21

23

22

24
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25

27

26

28

 25
 26  (Opius sp.) 

 27 Hemiptarsenus   varicornis
 28 Geocoris  sp. 
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 2546 
. .

. .

 2545  2546 

 2 

 70 % 

 7 

 2  2546  7 

 95 

 73 

 28  73 

 70 % Opius sp.

 24
 2  2546 

  ( )  ( )  ( )

 165 28 95 

 183 73 73 
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 2546 
.

1.

2.  1-2 

3.  3 

4.  40 

 20 

 5-7 

5.

 14-15 

Bardysia  yangi (Diptera :Sciaridae) 

 20 

 3 : 1 

 2-3  7-8 

 10 

 4-5 

 3-4 

 2-3 

 (Coenosia exigua)

 45x45x60  40  20 

 3-4  20-30 
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 2546  1 
             13 

. .

                        23  2545  21  2546 

 2  5 

 21 

 5  18 

(Breeding site)  2545  

 Breeding site  40  5 

 120 

 2545

 3 

 500 /

1.  

 1  1   7 

2.

3.

4.

5.
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 23  2545  62 

 20 %  69 

(breeding site)  77 

 20 % 

 62  21  2546 

 91 

  25  

 2.67, 0.67, 18, 25.33, 23.67,11.67, 2.67, 11, 51  304

/   23, 30, 37, 43, 50, 58, 62, 69, 77  86 

  2.67, 2.0, 37, 101, 130, 47.33, 9.67, 28, 615, 453.67   

/   95 

  43, 50, 58, 69, 77  86

 26 

 (  27, 29) 

 17,000  1  14,720  839.46 

 15,210  1  8,370 

 523.90 

  25 Liriomyza huidobrensis

 1  2546 ( / )

14
.

.4
5

21
.

. 4
5 

28
.

. 4
5 

4
.

. 4
5 

11
.

. 4
5 

19
.

. 4
5 

23
.

. 4
5 

30
.

. 4
5 

7
.

.  
46

 

16
.

. 4
6 

2.67 ns 0.67 ns 18 ns 25.33 b 23.67 b 11.67 b 2.67 ns 11 b 51 b 304 b 45.06 

2.67 ns 2.0 ns 37 ns 101 a 130 a 47.33 a 9.67 ns 28 a 615 a 453.67 a 142.63 

 95 
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  26 Coenosia  exigua 

 1  2546 ( / )

14
.

.4
5

21
.

. 4
5 

28
.

. 4
5 

4
.

. 4
5 

11
.

. 4
5 

19
.

. 4
5 

23
.

. 4
5 

30
.

. 4
5 

7
.

. 4
6 

16
.

.  
46

 

0.33
 ns

 0
 ns

 0.67
 ns

 1
 ns

 3.3
 ns

 1
 ns

 0.33
 ns

 0.33
 ns

 0.33
 ns

 0.33
 ns 0.76

0.33
 ns

 0
 ns

 0.33
 ns

 1.67
 ns

 1
 ns

 1.67
 ns

 0.67
 ns

 0
 ns

 0.67
 ns

 0.33
 ns 0.667

 95 

  27  1

                     2546 

 1 
60 / . .

 2 
58 / .

 U 
52 / .

 1 
60 / .

 2 
58 / .

 U 
52 / .

22/12/45 3,000 - 300 - 1,000 - - - 

24/12/45 1,000 - 100 50 200 - 100 100 

27/12/45 1,700 - - - 850 - - - 

4/01/46 5,000 - 500 1,295 2,300 500 - 1,000 

8/01/46 2,450 - 530 50 2,020 - 940 350 

14/01/46 870 300 - - 1,200 900 - 200 

21/01/46 700 - 550 450 800 - 750 1,000 

 ( ) 14,720 300 1,980 1,845 8,370 1,400 1,790 2,650 

( ) 883.2 17.4 102.96 0 502.2 81.2 93 0 

 1,003.56    676.4   
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  28
 1  2545-2546 

( )

05/11/45 - - 100 - - 

12/11/45 - - 100 - - 

19/11/45 - - 100 - - 

23/11/45 -  20 cc. - -  20 cc. 

26/11/45 - - 100 - - 

30/11/45 -  20 cc. - -  20 cc. 

3/12/45 - - 100 - - 

6/12/45 -  20 cc. - -  20 cc. 

10/12/45 -  20 cc. 100 -  20 cc. 

17/12/45 -  20 cc. 100 -  20 cc. 

20/12/45 -  20 cc. - -  20 cc. 

24/12/45 - - 100 - - 

26/12/45 -  10  - -  10 

30/12/45 -  10 - -  10 

31/12/45 - - 100 - - 

02/01/46 -  10 - -  10 

07/01/46 - - 100 - - 

14/01/46 - - 100 - - 

21/01/46 - - 100 - - 
 :  1  21.67   1  132 

  100  315 
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  29  1

 2546 

1.  28 42.4 

2.  - - 

3.  110.10 110.10 

4.  26 - 

  ( / ) 164.10 152.50 

 ( / ) 1003.56 676.40 

 ( / ) 839.46 523.9 

 ( / ) 9.32 4.96 

 2546  2 
 13 

. .

              5  2546  19  2546 

1.  5  18 

 90  5  21 

 105  3 

 500 /

2.  2  15-15-15  500 /

1.  

 1  1   7 

2.

3.

4.

5.
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 2  3  6  2546 

 40 %  25  2546 

 50 %  

 2  2546  60 % 

 19  2546

  30  

 356.44 /  388.07  

/   31  

19.34 /  14.93 /

  95    57  31  

/  18 /

 (  33, 34) 

 11.5  1  7.4  461.64 

 5.13 /  7.6 

 1  4.8  354.92  3.38 /

  30 Liriomyza huidobrensis

 2  2546 ( / )

11
.

. 4
6 

20
.

. 4
6 

27
.

. 4
6 

6
.

. 4
6 

13
.

. 4
6 

20
.

. 4
6 

25
.

. 4
6 

2
.

. 4
6 

8
.

. 4
6 

65
 ns

 9
 ns

 2.67
 ns

 0.33
 ns

 342.33
 ns

 208.33
 ns

 54.33
 ns

 32
 ns

 2494
 ns 356.44

74
 ns

 7
 ns

 3.33
 ns

 2.67
 ns

 431.67
 ns

 236.33
 ns

 71
 ns

 25.33
 ns

 2614.33
 ns 388.07

 95 
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  31 Coenosia  exigua 

 2  2546 ( / )

11
.

. 4
6 

20
.

. 4
6 

27
.

. 4
6 

6
.

. 4
6 

13
.

. 4
6 

20
.

. 4
6 

25
.

. 4
6 

2
.

. 4
6 

8
.

. 4
6 

2
 ns

 4.33
 ns

 7.33
 ns

 21
 ns

 41.67
 ns

 36.37
 ns

 25.67
 ns

 31
 a

 4.67
 ns 19.34

0.67
 ns

 5.66
 ns

 4.67
 ns

 13.67
 ns

 26.33
 ns

 34.33
 ns

 27.33
 ns

 18
 b

 3.67
 ns 14.93

 95 

   32  2

 2546 

 1 
55 / . .

 2
52 / . .

 U 
50 / . .

 1 
55 / . .

 2
52 / . .

 U 
50 / . .

3/4/46 2.5 - 1.5 1.4 - 0.5 

5/4/46 2.0 - 0.5 1.5 - 0.5 

9/4/46 2.9 - 2.1 1.9 - 1.8 

( . .) 7.4 0 4.1 4.8 0 2.8 

( ) 407 0 205 264 0 140 

 11.5  7.6 

 612   404  
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  33
 2  2546 

( )

19/2/46 - - 200 - - 

24/2/46 -  20 cc. - -  20 cc. 

26/2/46 - - 200 - - 

3/3/46 -  20 cc. - -  20 cc. 

5/3/46 - - 200 - - 

10/3/46 -  20  - -  20 

12/3/46 - - 200 - - 

17/3/46
-

 20 cc. 

 10 
-  15 cc. - 

19/3/46 - - 200 - - 

24/3/46
-

 20 cc. 

 10 
- - - 

26/3/46 - - 200 - - 

2/4/46 - - 200 - - 

9/4/46 - - 200 - - 

16/4/46 - - 200 - - 
 :  1  21.67            ( ) 500  375 

 1  132   ( ) 500 cc.  204 

 100  315 
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  34  2

 2546 

1.  22.80 22.8 

2.  - 6.00 

3.  88.56 20.28 

4.  39 - 

  ( / ) 150.36 49.08 

 ( / ) 612 404 

 ( / ) 461.64 354.92 

 ( / ) 5.13 3.38 

 2546  3 

. .

              26  2546  1  2546 

1.  5  16  80  

 2  1  15  1  3 

 45 /

2.  (Breeding site) 

 30  8 

3.

1.

 1  1   7 

2.

3.

4.

5.



45

 26  2546  17 

 13  2546  (Spodoptera

litura)  22  2546  26 

 1  2546  35 

  35  

  3, 2, 

2, 8  1.67, 2, 1.33, 15 /

1.67, 2, 3, 8.67  1, 7, 3.3, 15.3  /

 (  37, 39) 

 1,320 

 1,302.56 /

  35 Liriomyza  huidobrensis

 3  2546 ( / )

 9 . . 46 13 . . 46 22 . . 46 29 . . 46 

3.0
 ns

 2.0
 ns

 2.0
 ns

 8
 ns 3.75

1.67
 ns

 2.0
 ns

 1.33
 ns

 15
 ns 4

 95 

  36 Coenosia  exigua 

 3  2546 ( / )

 9 . . 46 13 . . 46 22 . . 46 29 . . 46 

1.67
 ns

 2
 ns

 3
 ns

 8.67
 ns 3.83

1
 ns

 7
 ns

 3.3
 ns

 15.3
 ns 6.65

 95 
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  37  3

 2546 

1 . . 2546  22    - 

3 . . 2546 - 25 

 1,320  R 
 :  1  60  R 

  38
 3  2546 

( )

30/4/46 - - 100 - - 

7/5/46 - - 100 - - 

11/5/46 - - -  15 cc. -

14/5/46 - - 100 - - 

18/5/46 - - - - - 

21/5/46 - - 100 - - 

25/5/46 - - -  15 cc. -

28/5/46 - - 100 - - 
 :  30 cc.  14.10   (Bacillus thuringiensis)
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 39  3

 2546 

1.  6.60 4.40 

2.  - 14.10 

3.  - - 

4.  10.84 - 

  ( / ) 17.44 18.5 

 ( / ) 1,320 - 

 ( / ) 1,302.56 - 

 ( / ) 16.28 - 
 :  ( )  60 cc.  40 cc.

 ( ) 1000 cc.  110 

 2546  4 

. .

                         27  2545  3  2546

1.  2545  5  27 

 135  2  3 

 1  26  1  45 

 17  400 

 45 

 8.5  200 /

2.  2 

3.  375  15-15-15  3.37 

3.37 Trichoderma  harzianum 3  2  2 

4.  2  2545 

27  2545  55 

5.  30 x 30  1  9 
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1.  1.5  15  1.2  12 

  7 

2.

3.

4.

5.

 10  2 Septoria sp.

Cercospora sp.

 111 

 18 

 5 %  2-3 

 (imidacoprid)  20 /  20  2 

 19  2545 

 37 

 76  72 

 (Meloidogyne sp.)

Erwinia sp.  3  2546  99 

  40  

  95    24  

 25.01 /

19.45 /   95   53

 27.3 /

 17 /

 0.67 : 25.01 /
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 (  42  44) 

 157  37.50 /

 203  43.96 /

 40 Liriomyza huidobrensis

 1  2546 ( / )

5
.

.  
45

 

13
.

.  
45

 

19
.

. 4
5 

26
.

. 4
5 

3
.

. 4
6 

9
.

.  
46

 

17
.

.  
46

 

25
.

.  
46

 

2
.

.  
47

 

10
.

.  
47

 

14
.

.  
47

 

21
.

.  
47

 

1
ns

 0.33
ns

 0.76
ns

 4.66
b
 0.67

ns
 0.67

ns
 0

ns
 0

ns
 0

ns
 0

ns
 0

ns
 0

ns 0.67

1.67
ns

 1.33
ns

 1.67
ns

 8
a
 3

ns
 0.67

ns
 2

ns
 0

ns
 0

ns
 0

ns
 0

ns
 0

ns 1.52

 95 

 41 Coenosia exigua

 1  2546 ( / )

5
.

.  
45

 

13
.

.  
45

 

19
.

. 4
5 

26
.

. 4
5 

3
.

. 4
6 

9
.

.  
46

 

17
.

.  
46

 

25
.

.  
46

 

2
.

.  
47

 

10
.

.  
47

 

14
.

.  
47

 

21
.

.  
47

 
29ns 22 ns 27.66 ns 27 ns 19. 3 ns 16 ns 38 ns 27. 3 a 23 ns 24 ns 25. 3 a 21. 6 ns 25.01 

21. 3 ns 21. 3 ns 23.66 ns 14 . 3 ns 11 ns 16 ns 32.67 ns 17 b 24 . 3 ns 20.33 ns 13. 3 b 18. 3 ns 19.45 

 95 

 42  1

 2546 

 1  2  3  R  1  2  3  R 

3/02/46 30 100 15 12 18 75.5 84 25.5 

 1,200 3,800 480 0 720 2,869 2,688 0 

 157    203  

 5,480  6,277 
 :  20  2546  1  40 / . .  2  38 / . .

 3  32 / . .  R 
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 43 
 1  2546 

( )

29/10/45 - - 250 - - 

5/11/45 - - 250 - - 

12/11/45 - - 250 - - 

19/11/45 - - 250 - - 

20/11/45 -  15 cc. - -  15 cc.

23/11/45  50 cc. - -  50 cc. -

26/11/45 - - 250 - - 

31/11/45 - - 250 - - 

1/12/45  50 cc. - -  50 cc. -

3/12/45    25%  20 

cc.
- -    25%  20 cc. -

8/12/45  50 cc. - -  50 cc. -

10/12/45 - - 250 - - 

14/12/45  50 cc. - -  50 cc. -

17/12/45 - - 250 - - 

18/12/45  15 cc. - -  15 cc. -

20/12/45 -  4 - -  4 

24/12/45 - - 250 - - 

28/12/45 -  15 cc. - -  15 cc. 

31/12/45 - - 250 - - 

1 /01/46 -  15 cc. - -  15 cc. 

7/01/46 - - 250 - - 

14/01/46 - - 250 - - 

21/01/46 - - 250 - - 

28/01/46 - - 250 - - 
 :  1  21.67  500 cc.  196  500cc.  290 

 100 cc.  213  500 cc.  265  100  100 
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 44  1

 2546 

1.  74.88 74.88 

2.  217.10 217.10 

3.  50.10 50.10 

4.  75.85 - 

  ( / ) 417.93 342.08 

 ( / ) 5,480 6,277 

 ( / ) 5,062.07 5,934.92 

 ( / ) 37.50 43.96 

 2546  5 

. .

                         1  2546  5  2546 

 2545  6 

 1   2546

  33  

  40 %    5   2546    35  

  45  

  4.33, 24.33, 15.3 /   3.67, 20.3, 16 /

  6.33, 9.67, 15  /
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5, 5.67, 7.3  /

10.33 /  5.99 /

 (  47, 49) 

 55  52 

 45 Liriomyza huidobrensis

 2  2546  ( / )

10 . . 46 18 . . 46 3 . . 46 

4.33
 ns

 24.3
 ns

 15.3
 ns 14.64

3.67
 ns

 20.3
 ns

 16.0
 ns 13.32

 95

  46 Coenosia  exigua

 2  2546  ( / )

10 . . 46 18 . . 46 3 . . 46 

6.33
 ns

 9.67
 ns

 15.0
 ns 10.33

5.0
 ns

 5.67
 ns

 7.3
 ns 5.99

 95 

 47  2

 2546 

 1 
24 / . .

 2 
22 / . .

 3
20 / . .

 R  1 
24 / . .

 2 
22 / . .

 3
20 / . .

 R 

5/04/46 9.5 10.5 16 19 9.5 12 20 10.5 

 228 231 320 - 228 264 400 - 

 55   52  

 779  892 
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 48
 2  2546 

( )

4/03/46 - - 250 - - 

11/03/46 - - 250 - - 

18/03/46 - - 250 - - 

25/03/46 - - 250 - - 

1/04/46 - - 250 - - 

 49
 2  2546 

1.  26.6 26.6 

2.  - - 

3.  - - 

4.  27.08 - 

  ( / ) 53.68 26.6 

 ( / ) 779 892 

 ( / ) 725.32 865.40 

 ( / ) 5.37 6.41 
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 2546  6 

. .

  6    2546   7   2546

   
 2545  6 

  6   2546

  12   2546

  Breeding  site  Sclerotium sp.

 20  2546 Trichoderma  2 

 5  breeding site  40 % 

 27 

2546

 50 % 

  50  

  0.33, 0.68, 1, 3.67  /

  1, 1.68, 1, 7 /   7, 15, 22, 29 

 0.33, 0.33, 1.33, 2.0 /

 95  29 

 (  52  54) 

 14  14.5 

 433.82  3.21 /

 425  3.15 /

 50 Liriomyza huidobrensis

 3  2546  ( / )

12 . . 46 20 . . 46 27 . . 46 3  . . 46 

0.33
 ns

 0.68
 ns

 1.0
 ns

 3.67
 ns 1.42

0.33
 ns

 1.68
 ns

 2.67
 ns

 1.0
 ns 1.42

 95
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 51 Coenosia  exigua

 3  2546 ( / )

12 . . 46 20 . . 46 27 . . 46 3  . . 46 

1.0
 ns

 1.68
 ns

 1.0
 ns

 7.0
 a 2.67

0.33
 ns

 0.33
 ns

 1.33
 ns

 2.0
 b 0.99

 95 

 52  3

 2546 

 1 
48 / . .

 2 
46 / . .

 3 
42 / . .

 R  1 
48 / . .

 2 
46 / . .

 3 
42 / . .

 R 

7/06/46 0 5 5.5 3.5 0 6.5 3 5 

 - 230 231 - - 299 126 - 

 14   14.5 

 461  425 

 53
 3  2546 

( )

6/05/46 - - 250 - - 

13/05/46 - - 250 - - 

20/05/46 - - 250 - - 

27/05/46 - - 250 - - 

3/06/46 - - 250 - - 
 :  1  21.67 
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 54
 3  2546 

1.  - - 

2.  - - 

3.  - - 

4.  27.08 - 

  ( / ) 27.08 - 

 ( / ) 461 425 

 ( / ) 433.82 425 

 ( / ) 3.21 3.15 

 2546  7 

. .

  11    2546   15   2546 

 2546  4  11 

2546

 20  31   2546 

 15 % 

 14 

 2546 Cercospora sp.

40 % 

 15  2546 

(Meloidogyne sp.)  90 % 

 1 
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 55 

 10.3, 8.67, 7, 

6, 6, 3.3, 6.67, 6, 4.67, 2.67  9.67, 11, 5.67, 3, 4, 3.3, 1.33, 4.3, 2.33, 2 /

21, 27, 32, 40, 47, 54, 60, 68, 73  87 

 9.67, 11, 5.67, 3, 4, 3.3, 1.33, 4.3, 2.33, 2 /

 95  73 

 4 (  57  59)

 93.5  926.33  6.86  

/  94.5  1,165 

8.63 /

 55 Liriomyza huidobrensis

 4  2546  ( / )

8
.

. 4
6 

14
.

. 4
6 

19
.

. 4
6 

27
.

. 4
6 

3
.

. 4
6 

10
.

. 4
6 

16
.

. 4
6 

24
.

. 4
6 

29
.

. 4
6 

13
.

. 4
6 

0.3
ns

0
 ns

 0
 ns

 0
 ns

 0
 ns

 0
 ns

 0
 ns

 0
 ns

 0.33
 ns

 10.67
 ns 1.13

0.3
 ns

 0.3
 ns

 0.3
 ns

 0
 ns

 0
 ns

 0
 ns

 0
 ns

 0
 ns

 0.67
 ns

 4.67
 ns 0.62

 95 

 56 Coenosia exigua

 4  2546   ( / )

8
.

. 4
6 

14
.

. 4
6 

19
.

. 4
6 

27
.

. 4
6 

3
.

. 4
6 

10
.

. 4
6 

16
.

. 4
6 

24
.

. 4
6 

29
.

. 4
6 

13
.

. 4
6 

10.3
ns

8.67
 ns

 7
 ns

 6
 ns

 6
 ns

 3.3
 ns

 6.67
 a

 6
 ns

 4.67
 a

 2.67
 ns 6.12

9.67
 ns

 11
 ns

 5.67
 ns

 3
 ns

 4
 ns

 3.3
 ns

 1.33
 b

 4.3
 ns

 2.33
 b

 2.0
 ns 4.66

 95
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 57  4

 2546 

 1  2 
30 / . .

 3 
23 / . .

 R  1  2 
30 / . .

 3 
23 / . .

 R 

15/10/46 0 13 32 48.5 0 12 35 47.5 

 0 390 736 0 0 360 805 0 

 93.5   94.5 

 1,126  1,165 

 58
 4  2546 

( )

1/09/46  25 cc. - 250   25 cc. - 

3/09/46 -  50 - -  50 

7/09/46 -  25 - -  25 

8/09/46  15 cc. - 250  15 cc. - 

12/09/46 - 50 7.5 - - 50 7.5 

13/09/46 -  25 - -  25 

1/10/46 -  25 250 -  25 

 :  1000 cc.  170  500  310       1000  300  
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 59
 4  2546 

1.  74.88 74.88 

2.  6.8 6.8 

3.  42.15 42.15 

4.  75.84 - 

  ( / ) 199.67 123.83 

 ( / ) 1,126 1,165 

 ( / ) 926.33 1,165 

 ( / ) 6.86 8.63 
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 2546 

 3 

 2  1 

 2 

 1   16.46 /

  8.73 /   2

 9.05 /  5.91 /

 2 

2  2 

 (Meloidogyne  sp.)   70% 

 2545 

 –

 2545  2 

 81  2546  –  2 

 12  – 

 2545  13  2546  – 

 6 

 1  25 
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29 30

31 32

 29
 30
 31
 32
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33

34

 33
 2546

 34
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35 36

 35  1.5  1.2 

 36  1  1 

 37 Septoria sp. 

 38 Cercospora sp. 

 37  38
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39

 34 

 39
 40
 41  (Meloidogyne sp.) 

 42 Sclerotium sp.

40

41 42
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 2547

. .

        

  2547 –  2547 

 1  2547 

 70%

 24  2547 

.

Hemiptarsenus varicornis 

 76 % 
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 2547
.

2547

1.

2.

3.  32  2 

4.

1.     750 

2.   15 

3.    5 

4.  ( )  15 

5.   15 

6.     10 

7.     10 

8.   21x15x7.5 

1.   100  ( )

2.  650 

1

3.
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-

-

-

-

-

Coenosia exigua

1.  40x40x40  ¼ 

  25  

 15x15 

 32 

2.  21 x15x7.5 

3.

4.

5.

1.  180   570 

2.  3  21x15x7.5 

 90 

 2 

3.  2  3 

 2-3 
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4.  3  40x40x40 

 5-7  40 

20  7 

 2546 

26x33

5.

6.

 13-14 

7.

 – 

 23 – 32 

 10  50 

 2 – 3 

 25 

 2 

 – 

 21- 26  75 – 95 



69

 4  Family Ascidae,F. 

Acaridae, F. Anoetidae  F. Parasitidae  F. Ascidae 

 Family  (Predator)  F. Acaridae 

Tyrophagus putrescentiae

F. Anoetidae Histiostoma sp. 

 Hypopi 

 F. Parasitidae 

 stock culture

 2 

 – 

15-21  50 – 70 

 500 – 700 

 1 
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C. exigue

 2  9 

 2 

 4  10 

 3  –  2547 

C. exigue

 3 

 78 , 75  73  75 %

 57 , 60  53  57 % 

60

 60 Coenosia  exigue

  ( )   ( )

 1  2  3  1  2  3 

1 7 9 8 5 5 7 

2 9 7 8 7 6 5 

3 8 7 7 6 6 6 

4 7 7 6 5 7 3 

 (%) 78 75 73 57 60 53 

(%)
75 57 
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 2547 

 13
. .

 17   2546  24  2547

 2546 

 2 

 1

 13 

17  2546  3  15  3 

 1  15  2 

 2 

 1 

 1  1 

 2 

  15 – 15 – 15   50 

 4  3 
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 1 

 4 

 1  19  2546  300 /

 2  20  2547  100 /

 3  28  2547  100 /

 4  3  2547  100 /

 6 

 1  29  2546  100 /

 2  6  2547  200 /

 3  13  2547  200 /

 4  20  2547  200 /

 5  28  2547  200 /

 6  3  2547  100 /

1.

 1  1 

2.

3.
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 T- Test  60 

 3 

(  1) 

 0.33  6.33  20    2547 

 (  2)  0.33 

 4.67  (  3) 

 0.33  2.67 

 (  3) 

 (  1)  6  2547   13 

 10  2547 

 (  1) 

 (  2) 

453  (  1) 

 116.67 

(  2)  108.33 

 (  1) 

 (  2) 

8.4  40  336 

 (  1) 

13.20  528 

(  2)  11.2  448  61 
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   61 Coenosia exigua 

Liriomyza huidobrensis

 2547  ( / )

 1  2  3 

C. exigua LMF C. exigua LMF C. exigua LMF

9 . . 46 0.33ns 1.33ns 0.33ns 0.67 ns 0.33ns 0.67 ns

19 . . 46 2.33ns 10a 1ns 0.67 b 1.67 ns 3.67 ab

26 . . 46 1.67 ns 1.67 ns 0ns 1.67 ns 0.67 ns 0.67 ns

29 . . 46 1ns 5 ns 1.67ns 4ns 1.67 ns 9ns

6 . . 47 4.33ns 20b 3ns 44ab 1.67 ns 133.33a

13 . . 47 4.67ns 15.67b 3.33ns 51.33ab 2.67ns 105.33a

20 . . 47 6.33ns 15.67 ns 4.67ns 18.33ns 2ns 55.33ns

28 . . 47 3.33ns 7.67b 2.33ns 18a 1ns 53 ab

3 . . 47 3.33ns 25.33 ns 1.33ns 16.33ns 0.67 ns 67.67ns

10 . . 47 2.33ns 116.67a 1.67ns 108.33a 0.67 ns 453b

17 . . 47 2ns 216.33 ns 1ns 235.33ns 0.67 ns 399.67ns

20 . . 47 2.67ns 126.33a 4ns 80.33b 0.33 ns 98 ab

  95 

 :  1 

      2 

      3 

 C. exigua              LMF 

 62
 2547 

 1  2  3 

7 .  47 1.60 . 1.40 . 1.30 .

9 .  47 2.50 . 1.9 . 1.80 .

11 .  47 9.50 . 2.2 . 1.5 .

17 .  47 3.6 . 3.1 . 2.25 .

19 .  47 3.0 . 2.6 . 1.55 .

 13.2 . 11.2 . 8.4 .

 528  448  336 

 :  40 
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 2547 

 (Drosophila  melanogaster)

 3  Hemiptarsenus varicornis
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 3  3 

 (Fungus gnat) Bardysia yangi (Diptera : Sciaridae) 

1.  3  1 

2.  13x18x6  2  3 

 4- 5 

3.

4.  3  1 

 2-3 

5.

Drosophila  melanogaster (Diptera : Drosophilidae)  2 

1.   100  ( )

2.  650 

1

3.
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1.  1 

 2- 4 

2.  2-3 

3.  4-5 

4.

 2 

 45 

 3 

44

1.  180   570 

2.  3  90 

 2 

3.  2  3 

 2-3 

4.  3  5-7 

 40  20 

 7  2546 

5.

 3 – 5 

 2 

 10 –12 
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 9 – 11 

 45 – 65 

 8 Asecodes deluchii, Neochrysocharis formosa, Cirrospilus ambiguus, Diglyphus 

isaea, Hemiptarsenus varicornis, Zagrammozoma sp. (Hymenoptera: Eulophidae), Opius sp. 

(Hymenoptera: Braconidae) Nordlanderia sp. (Hymenoptera: Eucoilidae)  6 

Coenosia exigua, C. humilis, Coenosia sp. nr attenuata (Diptera: Muscidae)

Coenosia sp.  1 

 (Diptera: Dolichopodidae) 

Geocoris sp. (Hemiptera: Lygaeidae) 

 John  Lasalle  British museum  Dr. Gregg Evane 

University of Florida Coenosia exigua

Hemiptarsenus varicornis Opius sp. 

.  4 

2545  2546  2 

 2545  40  10 

 5  18 

 40  17  5  27 

 20 –25 

 1 

 2546 

 –  2545  81 
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 –  2546  12 

–  2545  13  –  2546 

 6 

 2545  2  

 3 

 2  

 63 

(Spodoptera  litura) Rhizoctonia  sp. 

 3 

 2 

 64

 63 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2545 

( / ) ( / )

 1  2  1  2 

 41.33a 16.58 12b 73.17

 7b 6.84 103a 242.67

 64 Coenosia  exigua

Liriomyza  huidobrensis  3 

 2545 

( / )  ( / )

 1  2  3  1  2  3 

 65.25 20.42 22.0 0.25 0.56 1 

 27.67 16.77 12.75 0.58 1.77 0.92 
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 2545  2 

 65

 65 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2545 

( / ) ( / )

 1  2  1  2 

 9.83 15.41 0.34 0 

 4.17 7.83 0 0.34 

 2546
 2 

 66 

 2 

 66 Coenosia  exigua

Liriomyza  huidobrensis  2 

 2546 

( / ) ( / )

 1  2  1  2 

 0.76 19.34 45.06 356.44 

 0.67 14.93 142.63 388.07 
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 (Spodoptera  litura)

 R 

 1,320  2 

2

 (Meloidogyne sp.) 

 67  68

 67 Coenosia  exigua

Liriomyza  huidobrensis  2 

              2546 

( / ) ( / )

 1  2  1  2 

 25.01 6.12 0.67 1.13 

 19.45 4.66 1.52 0.62 

 68 Coenosia  exigua

Liriomyza  huidobrensis  2 

              2546

( / ) ( / )

 1  2  1  2 

 10.33 2.67 14.64 1.42 

 5.99 0.99 13.32 1.42 

 2547
 1 

 1 

 1 

 3 

 4  600 /
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 6  1,000 /

 114.94 

 46.81  48.25 

 1.17, 2.86  2.03 /

 69 

Hemiptarsenus varicornis 

 69 Coenosia  exigua

Liriomyza  huidobrensis

 2547 

( / ) ( / )

 1 2.86 46.81 

 2 2.03 48.25 

 3 1.17 114.94 

 :  1 

      2 

      3 
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 43
 44
 45

43

44 45
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46 47

 46  2547 

 47  Inoculate 

 48  2547 

 49

48  49 
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50 51

 50
 51
 52
 53

 52 53
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54

 54
 55

55
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.  2545.

. , ; .

 1-17. 

.  2543. .

 12

 2543.  157-168.

.  2544. Liriomyza Coenosia.

.

 4  29-31  2544 

. , .  216-223.

www.entomology. ucdavis.edu/alamni/interview.cef 
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1.  30  20 

 1 

 20 

2.

3.

 3 – 5 

4.  (fungus gnats) (Diptera: Sciaridae) 

5.

 1 
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