
 2 

 (Ladybug, Ladybird, Lady beetle and Ladybird beetle) 

 Coccinellidae  Coleoptera  490 

( , 2545)  5,000 

 2 

 Chrysomelidae  

 1.0-3.5 

 5.0-10.0 

 10-28  ( , 2545)



 4 

 Coleoptera  Coccinellidae 

 Coccinellinae  Scymninae 

 ( , 2545; Volkl et al., 2007;  Hoheisel and Fleischer, 2007) 

 (  1  2) 

(augmentative release) (Powell and Pell, 2007)  85 

 125 

Delphastus pusillus (LeConte)

Harmonia axyridis (Pallas) Hippodamia convergens Guerin-

Meneville  (van Lenteren, 2003)
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 1

Coccinella septempunctata

Adalia bipunctata

Myzus persicae

Macrosiphum rosae

Coccinella septempunctata

Hippodamia variegate 

Aphis gossypii

Coccinella undecimpunctata

undecimpunctata

Aphis fabae

Hippodamia convergens Aphis gossypii

Macrosiphum euphorbiae 

Harmonia axyridis Macrosiphum euphorbiae

Harmonia axyridis Aphis gossypii

: Powell and Pell (2007)
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 2

Hippodamia convergens Schizaphis graminum

Capitophorus elaeagni

Monellia caryella

Monelliopsis pecanis

Diuraphis noxia

Elaeahnus hedge 

Pecan orchard

Harmonia axyridis Macrosiphum rosae

Phorodon humuli

Amenity roses 

Hops

Coccinella septempunctata

Propylea japonica 

Aphis gossypii

Coccinella septempunctata

brucki

Acyrthosiphon kondoi Lucerne

(alfalfa)

Coccinella septempunctata

Cheilomenes sexmaculatus

Lipaphis

pseudobrassicae

Mustard

Coccinella undecimpunctata

undecimpunctata

Aphis gossypii Okra

Adalia bipunctata Dysaphis plantaginea

Synonycha grandis

Coleophora biplagiata 

Ceratovacuna lanigera

: Powell and Pell (2007)
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M. sexmaculatus
 Coccinellidae  Coleoptera 

 133  112  21 

 85  ( , 2545)  (M.

sexmaculatus)

 ( , 2538; , 2544) 

 100 

( , 2548) 

 2,000 

2,000  ( , 2552) 

 (T-shaped) 

 2 

 1  ( , 2538; Poorani, 2008)  (2534)   Roongfar (1980) 

 2.47 ± 0.05 

4  campodeiform  3 

 8.03 ± 0.05  exarate 

 4 

 2.70 ± 0.14  Volkl et al. (2007) 

 (M. sexmaculatus)

 ( , 2538)  (IPM DANIDA, 



 8 

2006)  Roongfar (1980) 

 110.45 ± 4.04  1,056.90 ± 59.83 

 1,167.37 ± 62.72 

 Volkl et al. (2007) 

 ( ,

2545; Hajek, 2004) 

 (honeydew)  ( , 2551) 

( , 2551; IPM DANIDA, 2006)  Berkvens et al. (2008) 

 alternative food H. axyridis

 “ ”

(2538) 

 5 

Harmonia octomaculata,

Coccinella transversalis, Menochilus sexmaculatus, Micraspis discolor Synonycha grandis

 4 

 1. Homalotylus flaminius (Dalmen) (Hymenoptera: Encyrtidae) 

 2. Pediobius foveolatus (Crawford) (Hymenoptera: Eulophidae) 

 3.  Pteromalidae 1 

 4.  Eupelmidae 1 
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 (Genc, 2006)  heterotroph 

 (macronutrients) 

 (micronutrients)  trade elements 

 (nonnutrient chemicals) (Barbehenn et al., 1999; Cohen, 2004; Meyer, 2006) 

 (Genc, 2006) 

,

 (Barbehenn et al., 1999) 

1.

 (essential amino acids) 

 10  arginine, histidine, leucine, isoleucine, lysine, 

methioneine, phenylalanine, threonine, trythophan  valine 

 (non-essential amino acids)

2.

3.

 Cholesterol 

 juvenile hormone 

 Cholesterol  steroid hormone 

 (ecdysteroid molting hormones)  sterol 
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4.

 2 

 (thiamine; B1, riboflavin; B2, pyridoxine; B6)

5.

 sodium, potassium, calcium, 

magnesium chloride  magnesium phosphate 

6.  (Phagostimulants) 

 L-amino acids, -amino butyric acid, cucurbitacin B,  hexose, 

 sucrose, mustard oil glucosides, adenosine triphosphate  sodium ions, lipids, 

phospholipids, triglycerides, sterols, sterol esters  fatty acids 

7.  (Feeding Deterrents) 

-hydrastine, strychnine-HCl, ammonium nitrates  sitona cylindricollis 

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

2006)
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 freeze drying 
 (freeze drying  lyophilization) 

 Biological substances 

 ( ,

2552; , 2543) 

 freeze drying  lyophilization  3  1) 

Pre-freezing 2) Primary drying  3) Secondary drying 

1) Pre-freezing 
 Primary drying

 freeze dryer  solid 

matrix

2) Primary drying 
 Primary drying 

 Secondary drying 

3) Secondary drying 
 Primary drying

 12 

( , 2552; , 2543; , 2546; Wikipedia, 2009) 

 3 
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3

1. -

2.

3.  37-93 

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

1.

2.

3.

4.  (27-133 Pa) 

5.

6.

7.

8.

9.

10.

11.

12.

13.  4 

:  (2543) 
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 (Cohen, 2004) 

 Coccinellidae 

 (2540) M.

sexmaculatus

 ( , 2549) 

 ( , 2551) 

 Japanese ladybird, H. axyridis (Matsuka and Niijima, 1985)  vedalia beetles 

(Matsuka et al., 1982)  Matsuka and Niijima (1985) 

Aiolocaria hexaspilota  3 

Anisocalvia quatuordecimguttata  2 Chilocorus kuwanae  2 

Coccinella explanata  2 Coccinella septempunctata bruckii

 4 Coccinula crotchi  3 Eocaria muiri

 11 Harmonia axyridis  16 Harmonia yedoensis

 8 Hippodamia tredecimpunctata  2 Illeis koebelei 

 3 Lemnia biplagiata  2 Menochilus

sexmaculatus  8 Propylea japonica  6 

 Szumkowski 

Coleomegilla maculata maculata (DeGeer) 
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 86% 

Hippodamia convergens

C. maculata maculata

Calosoma sycophanta

(Thompson, 1999) 

 Okada 

et al. (1971, 1972)  Matsuka et al. (1972) H.

axyridis  16 M. sexmaculatus  3 

 Niijima et al. (1986) 

A. bipunctata, Anatis halonis Lewis, 

Coccinella explanata Miyatake, C. septempunctata, Coccinula crotchi (Lewis), Eocaria muiri, H.

axyridis, H. yedoensis Takizawa, H. convergens, Hippodamia tredecimpunctata L., Lemnia

beplagiata (Swartz), M. sexmaculatus, Propylea japonica, S. hilaris S. otohime

 3 

 11, 16  25 E. muiri, H. axyridis M. sexmaculatus

Niijima et al. (1997) 

H. axyridis

 (phagostimulant) 

autolyzed yeast, 

Smirnoff (1958) 

Psyllobora (= Thea) virgintiduopunctata (L.), C. septempunctata,

Oenopia (= Harmonia) doublieri (Mulsant), O. (= Harmonia) conglobata (L.), Rhizobius

lophantae (Blaisdell), R. litura (F.), Rodolia cardinalis (Mulsant), Exochomus anchorifer Allard, 

E. quadripustulatus (L.), E. nigromaculatus Erhorn, Scymnus suturalis Thunberg, S. pallidivestis

Mulsant, S. kiesenwetteri Mulsant, Stethorus punctillum Weise, Chilocorus bipustulatus (L.), 

Clitostethus arcuatus Rossi, Pharoscymnus numidicus Pie P. ovoideus Sicard 

 sucrose, ,  alfalfa, ,
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Smith (1965, 1966) C. maculate lengi 

 Attallah and Newsom (1966)  8 

 casein, sucrose, wheat germ, soybean hydrolysate, glycogen, 

butter fat, corn oil, a liver factor, dextrose, cotton leaf extract (with carotenoids and steroids), 

brewer's yeast, ascorbate, inorganic salts, vitamins  agar 

DeBach (1964)  Szumkowski . . 1952 

Coleomegilla sp. 

 Multivitamin Roche 

,

Henderson et al. (1992)  Chilocorus 3 

Chilocorus bipustulatus Linnaeus, C. cacti Linnaeus C. infernalis Mulsant 

 freeze drying 

 Pink spotted lady beetle, Coleomegilla maculata

 (Evans, 2002) 

 “Hydrocapsule®”

 (Analytical Research 

System, 2007) 


