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 (Delphastus catalinae (Horn) Nephaspis oculatus Blatchley Nephaspis 

bicolor Gordon)  (  (Encarsia ?haitiensis Dozier)

 (Encarsia guadelopupae Viggiani)  Euderomphale vittata Dozier)

1995

 

 

 

 

 

前  言 

 (Aleurodicus dispersus Russell)  (Russell, 1965)
 (Waterhouse and Norris, 1989) 1978

 (Kumashiro et al.,1983) 1992
Ibadan  (Lagos)  (Nigeria) 
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 (M’Boob and van Oers, 1994; D’Almeida et al., 1998) 1988
1994

156  (Wen et al., 1994a, 1995, 
1997)

Waterhouse and Norris (1989) 
1990 1995

 
 
螺旋粉蝨之分布 

1957 1998  (
)
 (Russell, 1965; Waterhouse and Norris, 1989; Wen et al., 1994a; Cantrell and Lambkin, 1995; 

D’Almeida et al., 1998; Ramani et al., 2002)  
 
螺旋粉蝨之形態 

 0.29×0.11 mm  (Wen 
et al., 1994a; Chien et al., 2000)  

 0.28×0.12 0.48×0.26 0.67×0.49 1.06×0.88 mm

2
 (Wen et al., 1994a)

 8 mm (Chien et al., 2000)  
 1.97 2.10 mm

 (Wen et al., 1994a; Chien et al., 2000)  
 
螺旋粉蝨之生活史 

 6 8  (Wen et al., 1997)  
1.5 1 2.4 1 ( )

 (Waterhouse and Norris, 1989)  5
7  ( )

 (
)

 (Waterhouse and Norris, 1989) 25  15 12  (Wen et al., 
1994b)  (Waterhouse and Norris, 1989)  65.2  (Wen et al., 
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1996)  
(Wen et al., 1994a) 25  26.5 

 91.9%  7.0 5.1 3.4 4.4 5.5 
 100  98.2 100 97.3 96.2% ( )  12.3

32.3  (Wen et al.,1994b)
 (10 12 )

 (Wen et al., 1994a)  (Wen, 
1995)

 (Waterhouse and Norris, 1989; Wen et al., 1996)  
 
螺旋粉蝨之危害 

 (Waterhouse and Norris, 1989)  
1. 

 
2. 

 
3. 

 
4.  (lethal yellow disease) (Weems, 1971)

 (Bennett and Noyes, 1989)  
5. 

1 2 4 5 4 73 80% (Wen et 
al.,1995)  
 
螺旋粉蝨之分散方式 

 (
)  (Waterhouse and 

Norris, 1989)  Wen (1995)  
 
螺旋粉蝨之經濟重要性 

90 295 481  (Srinivasa, 2000)  27 100 

 (Nakahara, 1978) 60 176 253
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 (Ramani et al., 2002)
Acacia sp.

Eucalyptus sp. Terminalia sp.  (M’Boob and van Oers, 1994)
 65 156 

 (Wen, 1995)  
 
螺旋粉蝨之防治 
 

 
2.8%  (deltamethrin EC) 1,000 90% 

 (methomy WP) 1,800 50%  (malathion EC) 1,000 25% 
 (carbosulfan WP) 1,000 50%  (omethoate SL) 1,000  5%  

(flucythrinate EC) 3,000  10  2 20 
 67 90%

 91 94% 89 99%  96 97% (Wen 
et al., 1995)  

 49% m-pede 500  50%  (neem oil) 200
 1,000  (triton) 

 76 82% (Wen et al., 1995)  
 

 
 12.5 2  4 

 86  79%  (Wen et al., 1995)  
 

 
 91  81  10  ( )

 (Delphastus catalinae (Horn) Nephaspis oculatus Blatchley 
Nephaspis bicolor Gordon)  (  (Encarsia ?haitiensis Dozier)

 (Encarsia guadelopupae Viggiani)  Euderomphale vittata Dozier)
 ( )  (Wen, 

1995)  (Chien et al., 2000)  (Chien et al., 
2000)  ( )

 (Torres Strait)  (Benin) 
 ( )  

 1960 1982 
 N. oculatus 
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 E. vittata  
(Bennett and Noyes, 1989)  

1978 9 1979
 1981  Kauai Maui Molokai Lanai Hawaii 

 300 m 1979 1980
3 2  Lanai 1980

9 120 12 1981 7
 (Waterhouse and Norris, 1989)  Kumashiro et al. (1983)  (3.1

15.2 m 24 27 )  (119 131 m 21 25 ) 
1981 1980 79  98.9% N. oculatus 

Kumashiro et al. (1983) 
 D. catalinae N. oculatus N. bicolor 

1995  Kumashiro ( ) N. oculatus 
N. bicolor  

1984 Rarotonga 1985 N. bicolor 

 1988  3 
 (Waterhouse and Norris, 1989)  

1981 Tutuila
1985  D. catalinae N. oculatus N. bicolor 

 
(Waterhouse and Norris, 1989) Ofu  Olosega 1987

1988  Tutuila 1988 10  (Waterhouse 
and Norris, 1989)  

1986  4  Suva 1987 
N. oculatus  N. bicolor 

 40  (Waterhouse 
and Norris, 1989)  

1991 Boigu  1993 1995
 Thursday Horn Cape York 1992 1993 1994

Boigu Thursday  1995  
98.5 75%  4  (Cantrell and Lambkin, 
1995)  

1987 1988  (Waterhouse and 
Norris, 1989)  
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1981  N. oculatus
2 50 100 10  (Nechols, 
1982)  Coccoloba sp.  
(Waterhouse and Norris, 1989)

 (Nechols, 1982)  
1986  80  

(Waterhouse and Norris, 1989)  
 1988 Wen et al. (1997) 

Chien et al. (2000) 
 19 

 (Wen, 1995)  1990  N. 
oculatus  (Wen, 1995) Chien et al. (2000) 1995 12 10

 539  40 1996 4
1998 2

 57,032  
66,929 

1997 12

1998  1999 1997
 9 12 1998  9 1999  6

 0.21 0.77
 0.48  3.19 

 0 68%
 

1993 Kerala 
53.1%  47

45  2 Kerala
 Minicoy 1998 1999

1999 Coimbatoren 
 70 80% 2000 2001  

Minicoy Agatti Kavaratti Karnataka Kerala 
Agatti  Kavaratti 60 100%  (Bangalore) 

17 97% (Ramani et al., 2002)
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 (Ramani et al., 2002)  
1992  Ibadan

1992 1994  (Togo)  
(Ghana)  (Congo)  (Guinea-Bissan) 

 (the International Institute of Tropical Agriculture (IITA))  (the 
International Institute of Biological Control (IIBC))  (FAO) 

 1993

D’almeida et al. (1998) 1993 1995  537
2,541  4 Calavi 1993 9 1996 5
 2 8 40 1993

1996  80%  996 

 
 
討  論 

 (  57,032  66,929 )

 (40 120 ) 

 
Debach (1964)  Luck (1981) 

 (complete success, C)  
(substantial success, S)  (partial success, P)  (fail, N)

 E. vittata 
 

Hoelmer et al. (1994) 

A. puttarudriahi  Cybocephalus sp.  N. bicolor 
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(Ramani and Bhumannavar, 2002; Ramani et al., 2002)

 (Kumashiro, 1995 ; Ramani 
et al., 2002)

 (Chien et al., 2000)  
 1997 1999

 
1. 

 
2. 

 
3. 5 6 7

9  
4.  1996 

3 12 12
 15   3 

2 20 25   158 165  108 157 30  
 16 118  ( )

 15   30  

 (3.1 15.2 m)  (119 131 m)  25.7  (  24 27 ) 
23.2  ( 21 25 )  

Gerling (1992) Alomar et al. 
(1990) 

 (perennial ecological systems) (Waterhouse and Norris,1989)  
(temporary agricultural systems) (Gerling, 1992)  Kumashiro et al. (1983)  D. 
catalinae  N. oculatus N. bicolor 

 Cybocephalus sp.  Minicoy 
 Cybocephalus spp. 

 (Ahmad, 1970)  Cybocephalus sp. 
 (Ramani et al., 2002)
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 19  Wen (1995) 

Gerling (1992) 
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Appendix 1. Geographical records of natural enemies of Aleurodicus dispersus 

Natural enemy Location Reference1) 
Predators (81 spp.)    
 Coleoptera (52 spp.)    

Coccinellidae    
 Anegleis cardoni India 12 
 A. perrotteti India 12 

 Axinoscymnus nigripennis  Taiwan  15 
 A. puttarudriahi India, Sri Lanka 7,12,16 
 Axinoscymnus sp. Indonesia 5 

 Cheilomenes sexmaculatas Taiwan, Indonesia, India 5,7,12,15 
 Coelophora inaequalis Indonesia 5 

 C. pupillata  Hawaii   14 
 Cryptolaemus montrouzieri Hawaii, Taiwan, India 7,14,15 

 Curinus coeruleus  Hawaii, Philippines, India 12,13,14 
 Delphastus catalinae  Trinidad, Hawaii, American Samoa 14 

 Harmonia sedecimnotata Indonesia 5 
 Horniolus sp. India 12 
 Jauravia dorsalis India 12 
 J. pallidula India 12 
 Jauravia sp. India 12 

 Leis axyridis Taiwan 15 
 Lemnia biplagiata   Taiwan 15 
 L. swinhoei  Taiwan 15 

 Megalocaria fijiensis  Fiji 14 
 Nephaspis bicolor Trinidad, Hawaii, American Samoa, Fiji 14 
 N. oculatus  Honduras, Trinidad, West Indies, Florida, 

Hawaii, American Samoa, Fiji, Guam 
1,6,10,14 

 Nephus regularis India 12 
 N. roepkei Guam 10,14 
 Olla unigrum var. plagiata Hawaii 14 
 O. v-nigrum Hawaii 14 

 Platynaspidius maculosus  Taiwan 15 
 Propylea japonica  Taiwan 15 

 Pseudaspidimerus 
   flaviceps 

India 12 

 P. trinotatus India 12 
 Pseudoscymnus sp. India 12 
 Rodolia amabilis India 12 
 R. breviuscula India 12 

 R. cardinalis  Taiwan 15 
 R. fumida India 12 

 R. pumila  Taiwan 15 
 Saula japonia  Taiwan 15 

 Scymnus coccivora India 12 
 S. latemaculatus India 12 
 S. nubilus India 12 
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 ( ) 
Appendix 1. Geographical records of natural enemies of Aleurodicus dispersus (continued) 

Natural enemy Location Reference1) 
 S. posticalis India 12 
 S. saciformis India 12 

 Scymnus sp. Taiwan, India, Canary Is 8,12,15 
 Serangiella sp. Fiji 14 
 Serangium maculigerum Hawaii 14 
 S. parcesetosum India  12 

 Serangium sp. Taiwan 15 
Cybocephalidae    

 Cybocephalus taiwanensis Taiwan 15 
 Cybocephalus sp. Indonesia, India 5,12 

 Diptera (6 spp.)    
Cecidomyiidae    

 Triommata coccidivora India 12 
Chamaemyiidae    
 Leucopis sp. India 12 
Drosophilidae    

 Acletoxenus indicus India  12 
 Acletoxenus sp. Taiwan 15 

 Allograpta obliqua  Hawaii 14 
 Paragus serratus  Taiwan, Indonesia 5,15 

 Hymenoptera (3 spp.)    
Formicidae    

 Iridomyrmex anceps  Indonesia 5 
 Oecophylla smaragdina India 12 
 Solenopsis geminata India 12 

 Lepidoptera (1 sp.)    
  Lycaenidae    
   Spalgis epeus India 12 
 Neuroptera (11 spp.)    
  Chrysopidae    

 Apertochrysa sp. India 12 
 Chrysopa sp. Fiji, Indonesia 5,14 
 Chrysoperla carnea India 12 

 C. comanche  Hawaii 14 
 Mallada astur India 12 

 M. boninensis Taiwan, India 7,12,15 
 Nobilinus sp.  India 12 

   Sympherobius barberi  Hawaii 14 
  Hemerobiidae    

 Hemerobius sp. India 12 
 Notiobiella viridinervis India 12 

 Hemiptera (1 sp.)    
 Orius sp. Taiwan 15 

 Araneae (1 sp.)    
 Tetraantha sp. Taiwan 15 
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 ( ) 
Appendix 1. Geographical records of natural enemies of Aleurodicus dispersus (continued) 

Natural enemy Location Reference1) 
 Toad (1sp.)    
     Bufo gargarizans  Taiwan 15 
 Aves (5 spp.)    
 Passer domesticus India 12 
 Arachnothera longirostris India 12 
 Saxicola caprata India 12 
 sunbirds India 12 
 Orthotomus sutorius India 12 
    
Parasitoids (10 spp.)    
 Acari (1sp)    
  Erythraeidae    
 Leptus sp. India 12 
 Hymenoptera (6 spp.)     
  Aphelinidae    

 Encarsia ?haitiensis  Trinidad, Hawaii, Cook Is, American Samoa, 
Fiji, Torres Strait, Pohnpei, Guam, Palau, 
Taiwan, India, Ghana, Togo, Benin, Ibadan, 
Nigeria 

2,3,9,10, 
12,14 

 E. ?hispida  Canary Is 8 
 E. guadeloupae  Trinidad, Hawaii, Guam, Taiwan, India 3,10,12,14 

 E. nigricephala  Florida 1,4 
 E. transvena  Sri Lanka 11 
 Euderomphale vittata  Puerto Rico, Jamaica, Florida, Cayman Is 1 

 Pathogen (3 spp.)    
  Moniliaceae    

 Acremonium sp. Taiwan 15 
  Nectrioidaceae    

 Aschersonia aleyrodis Taiwan 15 
  Moniliaceae    

 Paecilomyces farinosus India 12 

1) 1. Bennett and Noyes (1989), 2. Cantrell and Lambkin (1995), 3. Chien et al. (2000), 4. Evans and Polaszek (1998), 
5. Kajita et al. (1991), 6. Kumashiro et al. (1983), 7. Mani and Krishnamoorthy (1999), 8. Martin et al. (1997), 9. 
M’Boob and van Oers (1994), 10. Nechols (1981,1982), 11. Polaszek et al. (1992), 12. Ramani et al. (2002), 13. 
Villacarlos and Robin (1992), 14. Waterhouse and Norris (1989), 15. Wen (1995), 16. Wuesekera and Kudagamage 
(1990). 



   107

 
Appendix 2. Biological control programs against Aleurodicus dispersus worldwide 

Natural enemy 
Location 

    parasitoid        predator 
Liberated From Results Reference1) 

Florida  
E. ?haitiensis 
E. vittata 

 

N. oculatus 1982 
1982 
? 

Hawaii 
Hawaii 
unknown, 
accidentally 
introduced 

established  
not established 
effective 

1 
1 
1 
 

Hawaii  D. catalinae 1980 Trinidad established and dispersed 5 
  N. oculatus  1979 Trinidad effective on high whitefly 

populations 
5 

  N. oculatus 1979 Honduras effective on high whitefly 
populations 

5 

  N. bicolor  1979 Trinidad established and dispersed 5 
 E. ?haitiensis  1979 Trinidad effective on low whitefly     

populations 
5 

 E. guadeloupae  1980 Trinidad effective on low whitefly  
populations 

5 

Cook Is.  N. bicolor 1985 Hawaii unknown 8 
 E. ?haitiensis  1985 Hawaii unknown 8 
 E. ?haitiensis  1988 Fiji unknown 8 
American 
Samoa 

 D. catalinae 
N. oculatus 

1984 
1984 

Hawaii 
Hawaii 

effective  
effective 

8 
8 

  N. bicolor 1984 Hawaii effective 8 
 E. ?haitiensis  1984 Hawaii effective 8 
 E. guadeloupae  ? unknown, 

accidentally  
introduced 

effective 8 

Fiji  N. oculatus  1987 Guam established and dispersed 8 
  N. oculatus 1987 Hawaii established and dispersed 8 
  N. bicolor 1987 Hawaii established and dispersed 8 
 E. ?haitiensis  1987   Guam established 8 
 E. ?haitiensis  1987 Hawaii established 8 
Australia E. ?haitiensis  1993-1994 Fiji effective 2 
Pohnpei E. ?haitiensis  1987 Guam established  8 
Guam  N. oculatus 1981 Hawaii established 6 
 E. ?haitiensis  1981 Hawaii partial control 6 
 E. guadeloupae  ? unknown, 

accidentally 
introduced 

effective 6 

Palau E. ?haitiensis  1986 Guam effective 8 
Taiwan  N. oculatus 1990 Hawaii not established 9 
 E. ?haitiensis  1995 Hawaii not established 3 
 E. guadeloupae  1995 Hawaii established 3 
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 ( ) 
Appendix 2. Biological control programs against Aleurodicus dispersus worldwide (continued) 

Natural enemy 
Location 

    parasitoid        predator 
Liberated From Results Reference1) 

India E. ?haitiensis 
 
 
E. guadeloupae 

 2000 
 
 
2000 

unknown, 
accidentally 
introduced 
unknown, 
accidentally  

  introduced  

established  
 
 
effective 

7 
 
 

  7 

Benin E. ?haitiensis 
 
 
E. guadeloupae 

 1993 
 
 
1993 

unknown, 
accidentally 
introduced 
unknown, 
accidentally  

  introduced  

effective 
 
 
effective 

4 
 
 

4 

1) 1. Bennett and Noyes (1989), 2. Cantrell and Lambkin (1995), 3. Chien et al. (2000), 4. D’Almeida et al. (1998), 5. Kumashiro 
et al. (1983), 6. Nechols (1982), 7. Ramani et al. (2002), 8. Waterhouse and Norris (1989), 9. Wen (1995). 
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Occurrence and Biological Control of Aleurodicus dispersus 
 

Ching-Chin Chien, Liang-Yih Chou and Shu-Chen Chang 
 

Department of Applied Zoology, Taiwan Agricultural Research Institute, 

Council of Agriculture, Wufeng, Taichung, Taiwan, R.O.C. 

ABSTRACT 

The spiraling whitefly (SWF) (Aleurodicus dispersus Russell), first discovered in 
southern Taiwan in 1988, is native to the Caribbean region and Central America. It is a pest 
of vegetables, fruit trees, food crops, ornamentals, shade trees, and forests, and damages 
plants by sucking the sap of leaves and secreting a sticky honeydew and white waxy 
flocculent substance which affects the photosynthesis and appearance of the plants. 
Because of the wide range and scattered distribution of its host plant, and the difficulty in 
insecticide spraying on tall trees, biological agents were sought to control SWF. Ninety-one 
species of natural enemies have been recorded for SWF. Of these, three species of 
coccinellid predators (Delphastus catalinae (Horn), Nephaspis oculatus Blatchley, and 
Nephaspis bicolor Gordon) and three species of aphelinid parasitoids (Encarsia ?haitiensis 
Dozier, Encarsia guadelopupae Viggiani, and Euderomphale vittata Dozier) are considered 
more useful for the control of SWF, especially the parasitoids. E. ?haitiensis and E. 
guadelopupae were introduced from Hawaii to Taiwan in December 1995 in an attempt at 
biological control of the SWF; however, only E. guadelopupae became well established. 
This paper summarized the distribution, morphology, life cycle, damage, dispersal, pest 
status, and control measures of the SWF, with more detailed information and discussion on 
worldwide biological control works. 
 
Key words: Aleurodicus dispersus, occurrence, biology, control, biological control 
 





 

 

 


