
 4 

1.
 1.1 

 2 Myzus
persicae (Sulz.) Lipaphis erysimi (Kaltb.) L. erysimi

M. persicae Aphis craccivora Koch (  9) 

 (  10) 
 (  11) 

 9 Aphis craccivora Koch (A) 
Myzus persicae (Sulz.) (B) Lipaphis erysimi (Kaltb.) (C) 

A B C
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 10 Menochilus sexmaculatus
 26.21±3.39  66.72±12.41 

    

 3.63±0.60 

2.16±0.37

5.21±0.63

 1-2
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 11 Menochilus sexmaculatus  (A) 
 (B)  (C) 

 (D) 

A B

C D
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1.2

 (
 12)  1 

Homalotylus flaminius (Delmen)  Encyrtidae  Hymenoptera (  13) 
 (2538) 
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 12  (A) 
 (B) 

 13 Homalotylus flaminius (Delmen)  Encyrtidae  Hymenoptera 
-

A B
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2.
2.1

 freeze drying 

 ( , 2540; Matsuka and 
Niijima, 1985; Okada et al., 1971, 1972; Matsuka et al., 1972; Niijima et al., 1997) 

 4  85, 80  75 

 4  95 

 1 
 95  9.84±0.69  9.50±1.32 

 20 
 1  13.75±2.99 

 95 

 (2540) 

 (  5)
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 5 Menochilus sexmaculatus
    

 1 
 ( ±SD) 1/ 4

20 95 95 95 9.84±0.69b

 20 85 80 75 9.50±1.32 b

 20 20 20 20 13.75±2.99a

 20 0 0 0 0c

 20 0 0 0 0c

 20 0 0 0 0c

20 0 0 0 0c

CV (%)     12.91 
1/

 least significant difference  95 

 1  4 
 95 

 95  3 
 (  6) 
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 6  ( )
   Menochilus sexmaculatus

( ±SD) 1/

 1  2  3  4
1.00b 1.16±0.37 b 1.58±0.61 a 1.47±0.51 b

 1.00b 1.25±0.44 b 1.78±1.90 a 1.76±0.75 b

 1.4±0.5a 2.55±1.57 a 2.33±0.82 a 3.00±0.82 a

 0c 0c 0c 0c

 0c 0c 0c 0c

 0c 0c 0c 0c

0c 0c 0c 0c

CV (%) 15.85 40.56 41.45 36.52 
1/

 least significant difference  95 

 1-4 
 95 

 5.21±0.63  5.31±1.01 

9.25±2.22
 2.63±0.50

 2.75±0.50
 95 
  3.63±0.60  (  7) 
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 7  ( )
   Menochilus sexmaculatus

-

( ±SD) 1/

 1-4 -
5.21±0.63b 1.00 b 3.63±0.60 a 9.84±0.69b

 5.31±1.01b 1.56±0.51 a 2.63±0.50 b 9.50±1.32 b

 9.25±2.22a 1.75±0.50 a 2.75±0.50 b 13.75±2.99a

 0c 0c 0c 0c

 0c 0c 0c 0c

 0c 0c 0c 0c

0c 0c 0c 0c

CV (%) 17.97 27.59 17.61 12.91 
1/

 least significant difference  95 

 3  95 

 17.90, 14.38  12.50  (  8) 
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 8  ( )  Menochilus sexmaculatus

( ±SD) 1/

 17.90±0.01a

 14.38±0.01 a

  12.50±0.01 a

 - 
 - 
 - 

-

CV (%) 34.53
1/

 least significant difference  95 

 freeze drying 

2.2

 (  9) 
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 9 Menochilus sexmaculatus

 ( )
 5  6  7

 2.5 50 2.5 
  - - 19 

 - - 2.5 
 - - 1.0 

 - - 0.5 
 1.5 1.5 7.5 

 ( ) 100 100 500 

M. sexmaculatus

 ( )

2.2.1

 freeze drying 
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2.2.2  freeze drying

 4  10 
 (  14) 

 14 Menochilus sexmaculatus  (A) 
 (B) 

 (C) 

 4 

A B

C D
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 4 
 4  90, 70  65 

 1 
11.62±0.96  95 

 1  2  13.75±0.96  13.40±1.52 
 95 

 3  12.67±1.53  (  10)

 10 Menochilus sexmaculatus
      

 1 
 ( ±SD) 1/ 4

20 95 95 95 9.84±0.69c

 1 20 45 20 20 13.75±0.96a

 2 20 40 35 25 13.40±1.52a

 3 20 25 15 15 12.67±1.53ab

 4 20 90 70 65 11.62±0.96b

CV (%)     8.51 
1/

 least significant difference  95 
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 1 
1  95 

 2, 3  4 
 95  1 

 1.25±0.50  1 
 95  3 

1.67±0.58  1  3 
 95  4  2 

1.92±0.50  2 

 2 
 2.0±0.82  95 

 4 
 95 

 1, 2, 3  4  2.50±0.58, 
1.80±0.45, 2.00±1.00  2.00±0.82 

 3 
 4 

95  1.58±0.61  1.77±0.60 
 4 

 95  2 
 2.40±0.55  2 

 95 
 3  3.00±1.00 

 3 
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 95  1 
 3.75±0.50 

 4 
 3  4 

 95  1.47±0.51, 1.67±0.58
1.92±0.76

 95  1  2 
3.00±0.82  3.40±1.14  (  11) 

 11  ( )
Menochilus sexmaculatus

( ±SD) 1/

 1  2  3  4
1.00c 1.16±0.37 b 1.58±0.61d 1.47±0.51 b

 1 1.25±0.50 bc 2.50±0.58 a 3.75±0.50a 3.00±0.82 a

 2 2.00 a 1.80±0.45 a 2.40±0.55bc 3.40±1.14 a

 3 1.67±0.58 ab 2.00±1.00 a 3.00±1.00ab 1.67±0.58 b

 4 1.92±0.50 a 2.00±0.82 a 1.77±0.60cd 1.92±0.76 b

CV (%) 22.93 36.53 30.55 35.79 
1/

 least significant difference  95 

 1-4 
 4 

 3  1.00
 95 
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 4  (  12)

 12  ( )
    Menochilus sexmaculatus

-

( ±SD) 1/

 1-4 -
5.21±0.63 d 1.00 b  3.63±0.60 a  9.84±0.69c

 1 10.50±1.29 a 1.50±0.58 a 1.75±0.50c 13.75±0.96a

 2 9.60±1.34 ab 1.20±0.45 ab 2.60±0.55 b 13.40±1.52a

 3 8.33±1.53 bc 1.00 b 3.33±0.58 ab 12.67±1.53ab

 4 7.62±0.77 c 1.08±0.28b 2.93±0.64 b 11.62±0.96b

CV (%) 12.55 24.22 19.22 8.51 
1/

 least significant difference  95 

 1, 2, 3  4 
 4  95 

 1, 2, 
3  4  17.90±0.01, 17.50±0.01, 14.80±0.01, 12.70±0.01  16.00±0.01

 (  13)
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 13  ( )  Menochilus sexmaculatus

( ±SD) 1/

 17.90±0.01a

 1 17.50±0.01 a

 2 14.80±0.01 a

 3 12.70±0.01 a

 4 16.00±0.01 a

CV (%) 33.69
1/

 least significant difference  95 

 freeze drying 
 (  15) 

 Clorox 
 95 

 40 



 41 

 15
    Clorox 

 freeze drying  freeze drying 

 4-5  500 

 freeze drying 
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 ( )
 1  2,000 

 65 

 100  38.76  16 
 2.42  1  (  14) 

 14 
 1 

 100 
 ( )

 1  2  3  4
 20.00 20.00 - 10.00 

 - - 20.00 10.00 
 3.00 - - - 
 - 1.90 1.90 1.90 

 14.90 14.90 14.90 14.90 
 1.92 1.92 1.92 1.92 

 0.04 0.04 0.04 0.04 
39.86 38.76 38.76 38.76
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 4  Windham 
(1998)
Ballastic bomb calorimeter 

 freeze drying 
 9.81 

 ( , 2546; Gilmour, 1961; Patton, 1963; 
Barbehenn et al., 1999; Meyer, 2006) 

 75 

 (  15) 
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 15  4 
      

( ) (
)

  13.70 48.42 22.13 5.331 

13.58 51.30 12.11 4.674 

13.76 18.03 4.10 3.700 

 9.81 35.69 18.89 4.112 

(cannibalism)


