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Abstract

The spiraling whitefly (SWF) (Aleurodicus dispersus Russell), an insect pest of vegetables, fruit trees, food crops, ornamentals,
shade trees, and forests, was first discovered in southern Taiwan in 1988. Totals of 539 adults of Encarsia ?haitiensis Dozier and 40
adults of E. guadeloupae Viggiani were introduced from Hawaii to Taiwan on 10 December 1995. After being screened for three
generations in a quarantine room at TARI, these parasitoids were field released in central, southern, and eastern Taiwan. Overall,
totals of 57,032 adults of E. ?haitiensis and 66,929 adults of E. guadeloupae, respectively, were released as an inoculation from April
to December 1996 and as an augmentation from March 1997 to February 1998. These parasitoids were recovered after about 12-
24 days (except after 3 months at Wufeng) following the first release in 1996. However, field surveys conducted in 1998 and 1999
revealed that only E. guadeloupae had become established. Although the population density of E. guadeloupae reached 0.21 to
0.77 pupae per leaf on Psidium guajava L., the 4th instar nymphs and adults of SWF still increased from 0.48 to 3.19 per leaf from
September to December 1997. The population density of E. guadeloupae ranged from 0-68% of that of SWF on Euphorbia
pulcherrima Willd., Terminalia catappa Linn., Acalypha wilkesiana Muell.-Arg., and Bauhinia racemosa Lam. from September 1998 to
June 1999. The parasitoids were found to be ineffective in controlling SWF on E. pulcherrima along roadsides in Chutien, Pingtung
Hsien. The methods and procedures for the mass rearing of SWF and its parasitoids are also presented in this paper.
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Fig. 1.  Growth stages of the spiraling whitefly. A, female adult; B, male adult; C, egg circle; D, egg; E, neonated
nymphs aggregating near leaf vein; F, 1st-instar nymph; G, 2nd-instar nymph; H, 3rd-instar nymph; |, 4th-instar
nymph.
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Fig. 2. Mass rearing and release of parasitoids of the spiraling whitefly. A, soaking of common beans for 8 h; B,
germination; C, seeding; D, growth in greenhouse; E, whitefly inoculation; F, on older plant heavily infested witt
whiteflies; G, a young plant with whitefly egg circles; H, whitefly propagation; I, parasitoid inoculation; J, mass
rearing of parasitoids; K, whitefly-produced waxy filaments; L, washing off of wax; M, cutting and air drying of
leaves; N, transfer to a cylinder; O, collection of parasitoids into a glass vial; P, feeding of parasitoids with
honey; Q, parasitoid shipment; R, field release; S, field survey; T, whitefly mummies; U, Encarsia ?haitiensis;
V, E. guadeloupa.
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Flow chart of the mass rearing of spiraling whitefly and its parasitoids.
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Table 1. Number of release sites for parasitoids of Aleurodicus dispersus at different locations in Taiwan

Location 1996 1997 1998
Taichung City 2 - -
Taichung Hsien 2 6 1
Nantou Hsien 5 6
Yunlin Hsien 1 -
Chiayi City 1 2 -
Tainan Hsien 1 2 1
Kaohsiung Hsien 1 1 1
Pingtung Hsien 1 2 2
Hualien Hsien 9
Taitung Hsien 6
Total 29 19 5
Table 2. Field releases of Encarsia ?haitiensis and E. guadeloupae in Taiwan
Apr.-Dec. 1996 Mar.-Dec. 1997 Jan.-Feb. 1998 Total

Parasitoid Times No. of Times No. of Times No. of Times No. of
species released wasps released  wasps released  wasps released  wasps

released released released released
E. ?haitiensis 46 2144 72 53188 5 1700 123 57032
E. guadeloupae 63 3773 74 61156 7 2000 144 66929
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Fig. 4. Localities (unit by town) of release and establishment of E. guadeloupae (A) and E. ?haitiensis (B) in Taiwan. 1,
Taichung Hsien; 2, Nantou Hsien; 3, Yunlin Hsien; 4, Chiayi Hsien; 5, Tainan Hsien; 6, Kaohsiung Hsien; 7,

Pingtung Hsien; 8, Taitung Hsien; 9, Hualien Hsien.

Table 3. Dates of the first release and recovery of Encarsia ?haitiensis and E. guadeloupae in Taiwan
Date of st recovery

Site! Host plant Date of 1st release —

E. ?haitiensis E. guadeloupae
Wufeng Psidium guajava 15 Apr. - 5 June 1996 18 July 1996
Tzengwen Dam Acalypha wilkesiana 5 Aug. 1996 29 Aug. 1996 29 Aug. 1996
FTHES Psidium guajava 6 Aug. 1996 30 Aug. 1996 30 Aug. 1996
NCHU Macaranga tanarius 2 Oct. 1996 14 Oct. 1996 -
NCIT Terminalia catappa 1 Aug. 1997 18 Dec. 1997 22 Aug. 1997
NCIT Acalypha wilkesiana 1 Aug. 1997 3 Sept. 1997
Nanshi Euphorbia pulcherrima 11 Mar.-1 Aug. 1997 3 Sept. 1997
Sandimen Terminalia catappa 6 Aug. 1996 30 Aug. 1996 30 Aug. 1996
Chunghsing Hsintsun Terminalia catappa 28 Nov. 1996 30 Oct. 1997

" FTHES: Fengshan Tropical Horticultural Experiment Station, TARI; NCHU: National Chung Hsing
University; NCIT: National Chiayi Institute of Technology.
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(A)

Table 4. Establishment of Encarsia ?haitiensis (A) and E. guadeloupae (B) in Taiwan

(B)

Host plant

Aug.-Dec. 1997

Jan.-Dec. 1998

Jan.-Nov. 1999

Site!
A

B

A

B

A

B

Acalypha wilkesiana
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Eugenia cumini
Euphorbia pulcherrima

Euphoria longana
Ficus microcarpa
Hibiscus rosa-xinensis

Macaranga tanarius
Michelia alba

Morus alba
Psidium catteianum
Psidium guajava

Rosa rugosa
Terminalia boivinii
Terminalia catappa

TARI v
NCIT
Tzengwen Dam
FTHES
Tzengwen Dam v
FTHES
FTHES

TARI

Nanshi
Tzengwen Dam
Chutien
FTHES
Meinung

TARI

Chiayi park
TARI

Meinung

TARI

FTHES
FTHES
Taichung City
TARI

Wufeng

Dali

Linnei
Chushan
Chiayi park
FTHES
Lioujia
Neimen
Sheting park
Rueisuei
Taiyuan
Chengkung
Taitung City
Guanshan
Taitung City
TARI
Chungsing Hsintsun
NCIT v
Sandimen
Chengkung

v
v

< < < <

< < < <

< < < < < < < < < < < < <

< < < < < < < < <

< < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < <

v

"TARI: Taiwan Agricultural Research Institute; NCIT: National
Fengshan Tropical Horticultural Experiment Station, TARI

2Recovered

Chiayi Institute of Technology, TARI; FTHES:
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Fig. 5. Control of spiraling whitefly in Taiwan by E. guadeloupae. A, on Psidium guajava at TARI; B, on Terminalia
catappa at NCIT; C, on T. catappa at Sandimen; D, on Bauhinia racemosa at Tzengwen Dam; E, on Acalypha
wilkesiana at NCIT; F, on Euphorbia pulcherrima at Tzengwen Dam; G, on E. pulcherrima at Chutien.
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Introduction, Propagation, and Liberation of Two Parasitoids
for the Control of Spiraling Whitefly (Homoptera: Aleyrodidae)
in Taiwan
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ABSTRACT

The spiraling whitefly (SWF) (Aleurodicus dispersus Russell), an insect
pest of vegetables, fruit trees, food crops, ornamentals, shade trees, and forests,
was first discovered in southern Taiwan in 1988. Totals of 539 adults of
Encarsia ?haitiensis Dozier and 40 adults of E. guadeloupae Viggiani were
introduced from Hawaii to Taiwan on 10 December 1995. After being screened
for three generations in a quarantine room at TARI, these parasitoids were field
released in central, southern, and eastern Taiwan. Overall, totals of 57,032
adults of E. ?haitiensis and 66,929 adults of E. guadeloupae, respectively, were
released as an inoculation from April to December 1996 and as an augmentation
from March 1997 to February 1998. These parasitoids were recovered after
about 12-24 days (except after 3 months at Wufeng) following the first release
in 1996. However, field surveys conducted in 1998 and 1999 revealed that only
E. guadeloupae had become established. Although the population density of E.
guadeloupae reached 0.21 to 0.77 pupae per leaf on Psidium guajava L., the 4th
instar nymphs and adults of SWF still increased from 0.48 to 3.19 per leaf from
September to December 1997. The population density of E. guadeloupae ranged
from 0-68% of that of SWF on Euphorbia pulcherrima Willd., Terminalia catappa
Linn., Acalypha wilkesiana Muell.-Arg., and Bauhinia racemosa Lam. from
September 1998 to June 1999. The parasitoids were found to be ineffective in
controlling SWF on E. pulcherrima along roadsides in Chutien, Pingtung Hsien.
The methods and procedures for the mass rearing of SWF and its parasitoids are
also presented in this paper.

Key words: Aleurodicus dispersus, Encarsia ?haitiensis, E. guadeloupae,
biological control, Taiwan.
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