RV E mBUE W Vb ais & G B ST 3: 93-109 (2002)
Symposium on the Biological Control of Agricultural Insects and Mites Formosan Entomol., Spec. Pub. 3: 93-109 (2002)

DR GENT s (Aleurodicus dispersus) 7 55 B4 VIFh1G

RRE MR REE
TRREREESSRETRT SORBIBHPES 18057

W A

A & (Aleurodicus dispersus Russell) R & 7 ¥y L £ > 1988 FH R
EEBERL BEF S RE - BE - BEHEY  ATEBMBARRFIFERRETE - L
T NR# MR B ERR T MY T RIL EHTLIREGERH - TLAE
BETYEFIMMMBRRRSER c WA AERZFIRZAEEINH » THEE
B A6 By BB i ik o R REEA 91 A2 AA R4 12
=4I & (Delphastus catalinae (Horn) ~ Nephaspis oculatus Blatchley & Nephaspis
bicolor Gordon) i = 4% & A ¥ (B3 % (Encarsia ?haitiensis Dozier) ~ 34 B 5F
N¥& (Encarsia guadelopupae Viggiani) % Euderomphale vittata Dozier)» 1 % LA 4 4
H R AR ZAER o BEH 1995 F 8O TR R 5| 0B L 1A
By AT LAY BREFEBIFIETULR o KLBRENFA
MR oA~ AFTL BT~ 2% X~ BHETREAG B B4HH

#IR B M B A A A I 6 TAE AT IR AIRGT o

BAREED : Haehr &~ BA S AYE W AYTS

[l

Al

e ek & (Aleurodicus dispersus Russell) [RERIELLIGEIFZEIN (Russell, 1965) » it H &+
HEVIERZ EAE B 1 AN K (Waterhouse and Norris, 1989) o [EEZZaft 1978 H= A E R H i K
RUER BB - HEEA S NEM (Kumashiro e al.,1983) o JLH 1992 FEWRHEN s {F 15 IE .2
Ibadan ~ A1 &f#r (Lagos) Se7s hefllnn (Nigeria) MblsfE E il ~ KT Rt Tk » A1 REIEI 2 6l
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kS BRI B4R % 2 T (M’Boob and van Oers, 1994; D’ Almeida er al., 1998) - Z# /5> 1988 41 AT
o BRI MR e oy i 5 3 7 AR, BB - & 1994 SR E A S > B2
HEF LY EE 156 L. GGSLE ~ R - SEWY) B ATERSE (Wen er al,, 1994a, 1995,
1997) o P ez e ay £EZ BB E /3 MG agEAN 5 ~ B IR i ety s £ VIbia o).z % ~
J. Waterhouse and Norris (1989) fi5Hi4EWb 16 BIE ety @ ol T ZBma 11E%  (TBIR ¥R E G
BT/ E 1990 B 1995 3817 H B P R HER s R BUEL T 228t IE ek a3 2 4 Vb
16 © SRR IRIER @ 70 A0 ~ TERE ~ A0 ~ fE 3 ~ o007 X~ R M R BEF S an T
S SR st 3 s A VIE TR E TS -

g HE T s ]

R HER da R A S I LY B S - {H 1957 2 1998 3480 S B/ 5~ EE (b B
B ~ KA ~ WyNALim ~ 208 - SREEan ~ FIEE ~ SrEEE R ~ Btk ~ MR RIRES K oh
FEZEHN (Russell, 1965; Waterhouse and Norris, 1989; Wen et al., 1994a; Cantrell and Lambkin, 1995;
D’Almeida et al., 1998; Ramani et al., 2002)

HE HEAD 28 2 FERE

Oi: K/EY 0.29%0.11 mm > RAFEIE » R » Iz —bin S —5IRY) - DI 2 PEA R (Wen
et al., 1994a; Chien et al., 2000)

i o HETUE o ST/ NVE 0.28%0.12 ~ 0.48%0.26 ~ 0.67x0.49 Kz 1.06x0.88 mm o 5 Hn 7]
Bz WpEe B IR (L ~ IR - (EREEE 58 AW f B i B R e - ks AL - (EFE a2
FEHH R A S SRR - 26— & B o) BiIRARE . 2 Bfifi /A B2 B DDREVEZ A2 » i HC 1 fin HTE e fil A B
RABZRAL » 7 EIAEAEE (Wen er al., 1994a) o 55— 2 =l mh o b Z Wk D BT - 255 i
r wblE o7 U Z MUY B A KNS H 2R E W] K% 8 mm (Chien et al., 2000) ©

Ao ME  HERREE RS 1.97 Bl 2.10 mm o F)IAA{CIFAERR - 2 NERAIE A E ko sk
MR ima SIR A IR 2s (Wen et al., 1994a; Chien et al., 2000) °

B HEAD 2R 2 TR R

I ER R AL PHEEEIATER. £ 6~8 Bh (Wen et al., 1997) o Wt ~ MEPEEUAEBEHERT 55
LS5 10 fE8 T BRS 2.4 0 1 (B854 ~ iRl - RERERD - KEFBAEND N - HEak i R e
P b a8 LIRS | e &hdz i - #m 2R (Waterhouse and Norris, 1989) o st REX WG R S
~7 B (HREREE R GBI 2L BRRE ~ iRiE » RERERD - —#&iM 5 HEaERT)
MR » AT AR A EE I o MEERINE UKL 2 B H A B 2255 = H infR MEak A
BRIGRERE H 3 EAEYIRR 7 BB » DissHoirar V) DN B ~ iRkl » Rk
BEL o M EIIREEL » INRIEY 2R RIS EIR - HEA B @i - INE —/ MR - B AR Z
SAFLA (Waterhouse and Norris, 1989) o 25°C FF{E3E A& FME ~ S5 1582 12 K (Wenet al.,
1994b) » ZE AN MEA= i (Waterhouse and Norris, 1989)» fTEEEHEAT F H A ZE P& 65.2 f1 (Wenet al.,
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1996) o Fi@h A MUl - (55 —Hnty sGeiTE) 47 eh )R L1 BEHEICA T ZE M 2 SRR RN 2 A &
(Wen et al., 1994a) - —HE{ABEF IBHAIEABHRIE TSR » (250 1 25°C WESEH—HHRTI 26.5
Ko AFEARS 91.9% s KU ECE — i B0 Ml a5 7.0~ 5.1~ 3.4~ 44 J& 55 K 7
KRS 100 Jz 98.2~ 100~ 97.3 ~96.2% (355 ~ iR » REEREFD - isHiGHE) L ERFER 12.3
~32.3°C (Wen et al.,1994b) - iFfiekyad < 4 Bl fe & & EREVINIE 2 % FI9E ZHEE - (£ IR
eSS (10~12 H) » B~ 2R » BZRD 5 miEhets s fe & 7 S < IR
MERS » B~ 2FR » BFRD (Wen et al., 1994a) o plaa¥ (1% ZME - LIsituRss (Wen,
1995) o HyfA Ik sk = AE IS EE - DT fti A Z5UNE B BT R 06 ) P (i S R ey s R R o 2 R
HAM ~ BRI e D e 2 IRREA & (Waterhouse and Norris, 1989; Wen et al., 1996) °

Rhe sz eE

DEGERY ZaET A\ BIAEY) 2 & /5 1. (Waterhouse and Norris, 1989) » 4358401 :

1. ad R a2 DA SR SR B & FAEYIVIIR » 1 3% ddag 355 AR IR ] (o 27 45 v F2 i
HE o (EM A G FREYIIET -

2. FERor b2 KR H MK - SBEAERZEET Y 2/ I WYREEWCE S | A BRE ©
B AT B RS A ~ B W) ~ B E o ENG KA E NS BRI S 4 o (H A A
AL -

3. HEm U L EFBEFIN  B B Y OCETER IR BRSBTS B i
et

4. G PARRE AT/ AT AR5 7 (lethal yellow disease) (Weems, 1971) » {HFH 4 36 & 5% & i
IS/ 6ET) (Bennett and Noyes, 1989) °

5. MEZEBREIEY - OB REE CER - HESEIEMEYH e 2B - fE2EA
ai 1~2 B 4~5 FA T OME > HIREm aa® 4 WH » HIREERBKGE 73~80% (Wen et
al.,1995) -

BEHER) 2 DENATV

WE ek fa 2 57 BOT ABRFE R R A B L BIESL - nIRE S FRER - HAhENY) ~ BACE TR (6
fift) 5 Z A ELAE o ANE kR & BHE B M55 ~ Bl ke {5 BT 2 W) 2 F e (Waterhouse and
Norris, 1989) o 55 Wen (1995) 3Rk m] (& B BCRIRERIZ MER ©

WRNER B 2 B E R

BRhER bR ~ Rt~ MR BE Y  1TER MR 2R I E & HA B Eacik
A 90 F} ~ 295 & ~ 481 ffl (Srinivasa, 2000) - {EE KR » Hay LREY)EE 27 £ ~ 100 FHLLE - @
FERSEL ~ A £E ~ AR ~ A A BT ORREE S B O IRGEC S BINEIRE ~ A Rk
BB (Nakahara, 1978) o fEFIRE » HZF LHEY)E 60 B ~ 176 J§ ~ 253 fi » Hrh £ ZHEIEYH
T~ T WAL S RIS BB~ BN~ RZHEFY ~ FRINAG ~ RURE ~ A ~ 55~ BHE - FHURAT
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BRI (Ramani et al., 2002) o 7EIEIN - gk s G - NI REREMAR 2 EEE & » 1R
BT ISR ~ RI > FOHE - MHE - B8~ 881 BsR » MOKTT IR ELAERE B8 Acacia sp.
Yt /8 Eucalyptus sp. V81— 818 Terminalia sp.» ¥ E{TEYHIEBIZ (M’Boob and van Oers, 1994) o
MAEEE - a2 T FAEYIEGE 65 Bl ~ 156 f# » Hrh S DAF A ~ BEamhl ~ M1 ~ S~ B - K
TN~ BRARL~ Tl ~ AR~ PRIR B ~ R ~ S ~ KAc ~ PRERTH] ~ KBEAL ~ MERRAE ~ SRFITE ~ EA
HEREPREE 2 E W (Wen, 1995) o

HZ e a2 B0A

— L2 s

ST - AEHME G L > 2.8% FEHEESLE (deltamethrin EC) 1,000 i ~ 90% #4153 AT MKy
Fi (methomy WP) 1,800 {5 ~50% FEHiFAPLH] (malathion EC) 1,000 5 ~25% T EfNCRER A1
7] (carbosulfan WP) 1,000 % ~ 50% RUEIATANL (omethoate SL) 1,000 %K 5% 28 E =85
(flucythrinate EC) 3,000 {555 /SfHEERH] » &F 10 KfEZE—R ~ K 2 KT > 20 HERSEERER
ek gt @b L DTG 2R AE 67~90% 5 BEANTER A b > Bl A SEF TR ey da DB ol i 2 BoE 25
B 91~94% B 89~99% » Ml 5 — B &5 PURH SE T AR N dd pld dd  BULZR TN EBE  96~97% (Wen
etal., 1995) »

FREER : fEHMFE AW F > ENFMEZ 49% m-pede 500 {5 ~ B{ 50% HGH (neem oil) 200 fi
FEEVELCK 1,000 f55YVHE > R A RETHAGE (triton) K7 > 15 SR NER darts &b D628
Al 76~82% (Wen et al., 1995) »

—~HEYE
MR 88 125 ATHZAGHE » 7 2 REEMBFBOREEDS —X - HEERHE 4 Atk - B
¥ aank s A 86 Bl 79% Z[iR%s (Wen et al., 1995) o

NN X V)R

W2 ek a2 KA G0 8k 01 f > EUARF R PERHY 81 ff > FFAME KL 10/ (Bifgk—) > {H
TR R EE S S =8, (Delphastus catalinae (Horn) ~ Nephaspis oculatus Blatchley J¢
Nephaspis bicolor Gordon) Bl =FfiZ5 4% (YgHLIEWS/ |\& (Encarsia ?haitiensis Dozier) ~ EH{2 B /]y
W& (Encarsia guadelopupae Viggiani) [ Fuderomphale vittata Dozier) » HHu T DL 27 AR W B HERHEM) 2
ZAMGT s NEAR (8% ) o mE T EiR ety sis Atk > IREEST A KU A 2 34 (Wen,
1995) ~ SFAR K2 5 HEELFEYL (Chien et al., 2000) ~ W21 f je HoA7 A i 2 KB BEIE (Chien et al,
2000) ~ FAEMEZAEVIMEFIMTE GERFE ~ RBE - REERERD o SRR ~ BN - KFE
I ~ JRNFES Wi (Torres Strait) ~ 228 ~ FIEE R PYIEEFG (Benin) SFHABALRGEH 23 £ VID;
B2 EE (g =) fALT o MEEEETRRER d A YINIG 2 EAX o

hE B - IREk st 1960 FARITEWR NI » HARF AR REE & - 1982 F & ilE
H A5 ENER N. oculatus BRI HIEWE/ NE » AN AFITE AN AE » (HAEZE R 1 i W/ |\ 37
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B B IR D R i K da IR o M@ S — M A B Mg E. vittata [ Z A7 1E % BN BR g ¥ a2 S8R
(Bennett and Noyes, 1989) -

B 0 1978 9 H & RAEHEE (L3 B0R ek da i 5 RN EARK » 1979 5% & BRI R & i 5 2
ZigmE S s B 1981 & E Kauai ~ Maui ~ Molokai ~ Lanai J; Hawaii S EB#54E » LHEE
MR S 0 K 300 mo DL ERIE D E84: o iR EBERAE 1979~1980 4 T HL5E Bl 28
13 3 ek B 2 FHAY AR > WS T RECA F EH— 1k 2 fFFC BRIl - B S5 Lanai Hifs - /2 1980
9 PR — R 120 St AW g - (BAERE 12 A BIA][RIGELE - HIREk aifd 1981 & 7
H B 574z (Waterhouse and Norris, 1989) o Y 4[] Kumashiro et al. (1983) #pEEfEE L{KEH (3.1
~152 m ~ 24~27°C) Bl (119~131 m ~ 21~25°C) Ml > dHPENER s oKL 74 - Rith
A E) B8/ P T » 1981 42 FMG 1980 452 B0 79 B 98.9% FLrfsiLgh N. oculatus
A )55 » ARl R 0T V5 T » T S P i »
TE IR e R (B2 R Hey B ] o2 i ECHTII 2 b o WOR © AN RV KRST 1 > Kumashiro er al. (1983)
PRFE D. catalinae ~ N. oculatus ¢ N. bicolor % = FEH sk ¥R HEN fa ZARIFIE5E - T HAM 2 HH &
AR e T BB e & > (H 2RI S 3T T 2 IR It B2 B M A A i 2 7288 » SEL B R iR
ek aalfiia MR = % 1995 4 Kumashiro (FAAGE(E) FEHTERT 2% Ml HER N. oculatus Bilyigith Rt
/NEC YN ER N. bicolor BLEFEIEWE NEH

RIS « 1RhEky > 1984 4= A Rarotonga » £ 1985 F-HE KA HEH & N. bicolor Eiif
by R/ NG SEET TR A o FRRS RO H BINE B » SO HERITR RIS 4532 02 - (B3 sl B LA SRS -
EZE 1988 F4] » S 3 (WA ZHZ5F > BUEERIER s hg 2 EECK - 18 BRI
HhE7F /| \i% (Waterhouse and Norris, 1989) o

BT | WRHER S 1981 4R A Tutuila » BERNE E R A ~ BUEREY) ~ MIAR R Lt S48t
RRAE 1985 FHE RS E =M D. catalinae ~ N. oculatus ~ N. bicolor FeiFHh B Wf \N&gE#ELT
W ek aa Z AEVIBTIE o A5 R EB AT R BRI e 0 HAZaEE R FE A - M b oreE
(Waterhouse and Norris, 1989) o H444] Ofu Bl Olosega ZH+EA 1987 FE S FR e fn e E L fi
TEYD 2R AE 1988 S W) Tutuila 5[ I ERE/ Mg - 2 1988 4 10 H % b % 4 Bl (X (Waterhouse
and Norris, 1989) ©

- IRHERy gt 1986 FE 4 HAE Suva FEHL » BIPGE 7> B H AR B 203 ah - FETR AT 1987 F
R 55 e S PR % 1 | L Vg st B0 i e — el . oculatus BiL N. bicolor WidEATREMRY o Hfld A1z
A a ANMES R BT BT 08 MAF AR DR 40 £ 2 —F AT E (Waterhouse
and Norris, 1989) o

T = iR ek g 1991 FEAZ AN AL T HES iR A .2 Boigu & » FE#RAE 1993 J 1995 H-3%
452 Thursday B Horn B Cape York 425 o [ARAE 1992 Eil 1993~1994 443 HI| [ 2E 745 |
AR B WF ME{E Boigu B Thursday ESREM o il RAE 1995 I Wb g ks a2 % B 25 08D
98.5 B 75% o [RIFTEFESIHNEAN .25 4 {6 B3 At R/ Mg 2372 (Cantrell and Lambkin,
1995) o

SRS R NEE 1987 FHBAE S A% » 1988 %R AITEE AT & (Waterhouse and
Norris, 1989) o
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BRE @ BROE &> 1981 UG » ANE B RS R BWs NMEE TS N. oculatus » A
2 FERHENSL R - [FRHE/RRE IR s % B g EE 50~100 £ E 10 £LIT (Nechols,
1982) o {HAE R LL35 £ HHY) EANEH % Coccoloba sp. » W fie ¥y a1 %8 £ 4 5w H. & IR # A4
(Waterhouse and Norris, 1989) o 55 94 BF i R/ MEERAC A F55 13 - (HAEE I A HAS B R0 B -
PRz HAIE > e HIGIESER s e RE M ZE . (Nechols, 1982) -

AL« 1986 fFHIBR S 5| At BF Mg SR 80 €1% » ANBR AP HIER e by & <« fa &
(Waterhouse and Norris, 1989) o

s WRHERY RIS 1988 AL G MR fEE H O > Wen et al. (1997) BIETTHRRE e 23
ZAW) ~ AERERITiRSF ZFSE - Chien et al. (2000) JTFI]FIEEFERL Bl 2R S 5EA TR e dal il H Ay 2E e
BRI 2 AT o HoriRe sy s A sth KRR » BERCERE 19 Ml R REL - (B A IR he
Braa. 2 KA (Wen, 1995) o [P RATERCR ¥ Z B G RIEHEBAT 1990 5 5 F BT EME N.
oculatus » {HR 7 JE (Wen, 1995) o Chien et al. (2000) /4 1995 4 12 A 10 H H B | #vgih A
WF /I B EF PR IR/ Mg % 539 Bl 40 6 - RURIE ~ MNTR - (UR A AR IE B L R o #1996 4 4
FZE 1998 2 F (b Mo A 28 b R AR B A AR it o2 AR ~ BT ~ MR A~ SR SRR ~ Il A
FEIRTETE ST ~ PR 5~ BN ~ v M K B RS Y) R bt FELWE /| e B B L OF /)i % 57,032 B
66,929 & o FF{EIEWE MERR AT AR Ay L FEBOUEE LI - ] BT 0 B EIR R 2 sl - (At
AT DU SF 1 EeE /i 2 AT 1 22T I8 o (H R Rt SR / Mg BE 6 S 1997 4 12 F il 2 R 6 SOk
Joi Z REARACTE SR T~ 57 2 11 5 2o B B2 e 2 M e R AT e SR 3R 2 B oy R St B i < SRl FC B L
[H14i > 1998 B 1999 FF 32 IRs IR A8 B » IR L 546 ] e A v sth R F /N R BEAE SR 2 - 9% 1997
9 F 12 AEROEE 1998 £ 9 A 1999 4 6 ATEME( " ~ BN ~ BT R AR 457
R ERIET A W R BE Ry sl 1A BRI » (RIS NERD fal < 58 A 1 B2 TR L ~ iR (R o PR B B
VRS S8 A AR 2 BGR QAN K o AR dat— i 58 2R R ATER TR » 3 M~ BERERL B UG
A PR s i A 2 B EAEY) > B BRI LR SR AR 2 o HLH 2o B BE A T RELAR 2 35
B~ BRI ER 567 B Sl FCB R A 2 R W) B AR A B R v S8 IS » R R ey dw G B R
UH) o B AHE R e 2 5 AR AR A EBERERA R EE 0.21~0.77 {0 - (HERSEM 8.2
AR SZ AN > APl s B A Bt E 048 WL E 3.19 £ o (EENFEAL ~ M - EK
B BRI EE SR  b » SFE W i 2 25 P T B IR e sl B i 2 0~68% » JUHCAE = HERR Iy FE 40
INBEFA TS L BEHEAL > Ay A BT A e 2 SRR, - BRI 32 A

EIVEE - 1993 FE 15 RAE Kerala SEHURAEN) & - BEERRCRENEE & ith 2 & o ATEfEva it LR
Ao R 53.1% o FL AR HHRS B SR UE & A8 T T Rl U B RE i < AT B - AR RIGECERE 47
- e tE R 45 M- FAEVEREL 2 M - (HIEE KRB ERER sl SERANK » /£ Kerala
Bl Minicoy JSRiihf® 1998 B 1999 512 E /bS8 Bl vigbth W/ |\ig B 87 T FELF /[ iee - BB W Ae g )
TEFNEEAR S EAT R BT HY = 1999 4F Coimbatoren Ml 2 # 1 # b » Vg sth EF/ MEEHE ey fa 2 FF
AESEE 70~80% » AERFRIEIERS 2000 FEFEA SRR - £ 2001 I - AHEEWE NG AR
Minicoy -~ Agatti ~ Kavaratti ~ Karnataka [ Kerala 6 F-5¢ 4 U QY b B/ Mg » Rl s (80 -
WPbIRF 7 A i SR ey < A7 £ 25 - 1F Agatti B Kavaratti i [#3 60~100% »{EFR/IFEH (Bangalore)
hlEiE 17~97% (Ramani et al., 2002) o IS A A Mt ay £ 2 a7 2R 28 - ANMHELZY 38 2 E K
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SHRAGR > (AR HR B FAEYH B (Ramani er al., 2002) -

PEIEEF « SEhE s 1992 FW)E AJEPNKFEZ Tbadan ~ $i7 BFHT 5 253 Je 1) RE s £ 35 26 Fil =
TEP) ~ SRetst ~ BIEREY) S ATIERS » BERRTE 1992~1994 FHEIEHIESL & (Togo) ~ HFF ~ fH
(Ghana) ~ il & (Congo) fz AR (Guinea-Bissan) it o HIFSURIER s ¥ E & f& F & 5 | R R ER 2L
23R (the International Institute of Tropical Agriculture (IITA)) ~ BB AW S2AT (the
International Institute of Biological Control (IIBC)) K& ERIfE LA (FAO) ZE M » 5 | v B
WF/ NESETTIR e # 2 LEVIGE o (HE 1993 Z N PEFEEHM ~ 28 ~ i ks AR SE s ot
eI TR F /| i B B TR/ Mg T AR IR HE R @i o FRETE I RN S | AT ARG R At AR Y B IR AR
PN AR TER) s R 3 B 2 578 » Dalmeida et al. (1998) BRI 1993~1995 (£ Hpgililsn 537
J& ~ 2,541 BREg LT 4 RERESL > fTE Calavi Mhli 2 FAHAE - B 1993 59 HZE 1996 & 5
MR 2 BWEHE—R - R 8 MR HHME - BIRERIRE 40 FIE o SRIEEHR O L > 1993
~ 1996 FEFURFER da lE B84 & T I T 80% ELIRIHART &5 AL i 2 7 A2 250 & - HAME 996
PRS2 E | IGEE R B ety s B BN A V& ~ Rl ~ AR RBAY ~ N A AR 7
TEZ IR - [RIRPRE e a2 . ~ Sz BB TE 2 LU e 8 5 S R S 4 B 2 A W7 E 2 IS ] 2 R 2 B
B o AR B i ek da 5 AiTaECE H ra ra AR AN EE R » (HANREE 3%k LR AN & FHETR » Rl B EAY)
BIIG 2R » B TEE ATHEC 2 A4 0 2 A W2 iy 25 7 B 25 A W R 2 FH L RAAR: o

&

R hER aa PR BR 2R ~ ARA ~ R~ BEEY)  1TE RMORE 2R E & - fEVRA b MR
BB BB R nE A SE B B EF R EZ HE R 0 m K EazadYbna
LR BUEEVINIG R RS R ek ad @A T 216 753 o A a1 R e s < A VI iR S KR
RN O T A (Rt IR | i BB TR Mg RE Al 57,032 Bl 66,929 ) > {H H AR E
1y gl SRS AN AN R > HC DRI SRRt JRE NI E B JRER ~ 7P S ML ~ SN HE 5Bk ~ FI S Ke 7Y
HEEFEFASEE D& (40~120 &) sUEIEGERIR A ~ 738 o (EAEfhHE B Bl 255 e
AIANRENL R o N EIAR ~ KZFPEE ML ~ NS Wik B 4 1 H e S St o 38 v st JELeF /i i g
1oy gt 2 BIHIZSCR: » B 1 2 PR B G I H e sth 5 R e by st B 2 A e 2 YR R [ > (DU IE ey a8 T
REPRAT AW Tl > E T H B e BB AV BIEAE VIR - o TS SR ek 2 < REFS S T 2R 23
AR - SR g 2 S EAN K

Debach (1964) B Luck (1981) 38 KM F & EVIDNGHOR Z A G IR YE » JE LUK 35
ik o 7 36 THI AR B RS R B 1R R BE T E > AR 70 7% 5€ 2k D) (complete success, C) ~ KE(K I
(substantial success, S) ~ #47ATh (partial success, P) K cHY (fail, N) o [K] [t 28 b |5 02 HE#) 2
AV TREB RN RS E R B EBIIN AT R NE E. vittata DT ER)
a2 VIVIE -

Far EVIBGIG » KEELR] 2 T a8 T 75— B B Z M R I - Hoelmer et al. (1994) &
B E B TERBCA R F A 2 B a BB VEIRY » 753 &b B b R ) 2 M R mT B A 1 KK
OFH - BN B BN 29 85 A. puttarudriahi~ J75EH 8% Cybocephalus sp. JHl& N. bicolor %5
P w0 SRR A B R R N A 2 iR ek m A LR > R R AR EHFEZLFE
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(Ramani and Bhumannavar, 2002; Ramani et al., 2002) 2 fA ¥ 3t Bl / [\ B 57 158 L/ Vg R e 75
FEBF - HEll AR » RS EE R ~ FE AR S5 > 35 2 30 th JELf / [\ 5 57
1% BFE R NG AT HUACRE R e ) d 2 (B BAE AR (Kumashiro, 1995 F 74 A j#{S; Ramani
et al., 2002) o [ &2 It 5 v 3th S/ e 2 S A ST R R S B A AR MR 2 BT AR - BRI ERE
— iR o H Al S 8 R WE/ &7 (Chien et al., 2000) -

AV EFEFERE 1997~1999 F 2 HIEFRA » 5880 1E 2 8 FI 02 HE R b 75 RO 2 2
JRRAE M :

L AREERIEANROE o B3 EAEY) RS 2 Apsad 2 M8 ~ U R S B R L e fe
B AR E BT B o 1w EEY) R AR EEZ I E » NF O — S = R BN AZERIG
16 o [FIRE{E SR NE Ry s (i ff 2 25 EAEP) » QA ( ~ Zdgf ~ BEIRAETE S B U B » AE R A)
HIRFAEEEN  DBEHE WAL 2 FEEA S0 E -

2. R fEky o A AR A AK ZE - H skl b 5 — 25 o HHRR IR BERy s iR E 72 BE Ak 25 3 28 SR
MG T A DL — M B ORI T 2O O A5 R R - (B 7 AR i DUC YR =CURE RO T =URE I
AN SZ BRI 2 A e 2 B A BTy E R B 2 ek » RN EAT -

3. Hig N B o WEHER dh A A A BRI ST IR K a2 5O 0 sz 5~ 6 FHIMRRNEL 7
£ 9 HIHfeE .z 2

4. 5 2SR ANE R R g 2 A - HH IR SRRt W M (A 1996 27 A i )RR I
Bz —(HHAMN ~ RRFE 3 £ 12 AFEBEEHRERIR.2 12 FR - 58877 sl Rl g i » R RIAR
R - PRIEELIA » SRER G RE o 41 15°C IRpighth JBUIE /| \ide Bl 53 1 JRLWE | e 2 AE 5 J{54% 3
Bil 2 {lif > 20~25°C WFpRig 2 AR S145 55 158~165 Bl 108~157 fiillf » 30°C REFilg 2 A58 )
%% 16 BL 118 {liif (B2 ~ iRIE » RERERD - mE D ~ F A = RRbR IR e g
{BfEE 15°C LIF  HEZHRREAEHE &L 30°C LLE » Wi E = mif sk i g A me T E
SR FIA] o {H L Fm Bl B v FEL W e £ EL At th e 2 REDR 3 —BUm AR5  H RTERIE & 1 LK
e (3.1~152 m) BdERRL (119~131 m) Ml 2 PR SE 25.7°C (A 24~27°C) &
23.2°C (HIf 21~25°C) » @& W/ g 2 A7 o

Gerling (1992) R EMERHCE I s 2 BaER—R A K » HHE A @RV 5T - {H Alomar er al.
(1990) FREF EHl B MERFLZ FFIEM — R A 2 A BRBLpf 7e s » sl I R K2 G 8 /) ~ £ 8
[ e B g BB 7 55 o AR 1 T AT L 36 3 e Z B0 » [RIIRF A B 1 KRN T S R A 2 A REERIR
%% (perennial ecological systems) (Waterhouse and Norris,1989) » i 0] & i jA 55 8 2 22 R
(temporary agricultural systems) (Gerling, 1992) - 7E E {35 Kumashiro et al. (1983) Z {4 D.
catalinae ~ N. oculatus [z N. bicolor 5§ —TEHN & ¥R NER) fa 2 fmarteom » 1 HAth 2 5 s it
AT ER e &8 > (B2 BRI S HH £ 2 R I 8 B F AL i 2 OB S B RN 2 ek @l
TGHEARY - (EFNEE —FE )T O &k Cybocephalus sp. B 5EAE Minicoy MHitlsh#EHT » 1840w h> FRIHE
A Hh I g A » FL AR WIS E AT RS [R] 27 B a8 4k U HAE Ay F % S RRE 2L « HI® Cybocephalus spp.
ZOTHOESE ~ Rl e R > BOEIBRE S AR LB AR FHE S 2 AR R kiR
Yibia s Bl R R AT » A HE: (Ahmad, 1970) » KL V78E &k Cybocephalus sp. 1
FIEEER ek aaliiG ERNE = - HATEEITHREASR (Ramani ef al., 2002) o 7 28 i[5 05 ek dal
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ZAMREI R KRGS 19 5 > 8 Wen (1995) R REFIATEAK » (HIEHEE S/ E
MR 3P A E ~ RS UM SE B 2 B f o L (4 LR e b aa IRl Z SR B T oK R By
> DRI ] R B P Rt mT S S A VMR ey i 2 DT RE o RS MR e Ao i v 5 P A A I - AN
TR A KRS A3 » HR2E Gerling (1992) A & & RS h 8% & £ 28 HERE 2y
WIS > JRANE AT A2 2 15 H) o
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Appendix 1. Geographical records of natural enemies of Aleurodicus dispersus

Natural enemy Location Reference”
Predators (81 spp.)
Coleoptera (52 spp.)
Coccinellidae
Anegleis cardoni India 12
A. perrotteti India 12
N e Axinoscymnus nigripennis Taiwan 15
A. puttarudriahi India, Sri Lanka 7,12,16
Axinoscymnus sp. Indonesia 5
Lt Cheilomenes sexmaculatas Taiwan, Indonesia, India 5,7,12,15
Coelophora inaequalis Indonesia 5
AR AT C. pupillata Hawaii 14
SRICEN Cryptolaemus montrouzieri Hawaii, Taiwan, India 7,14,15
Curinus coeruleus Hawaii, Philippines, India 12,13,14
Delphastus catalinae Trinidad, Hawaii, American Samoa 14
fREET Harmonia sedecimnotata Indonesia 5
Horniolus sp. India 12
Jauravia dorsalis India 12
J. pallidula India 12
Jauravia sp. India 12
LoREeLf) Leis axyridis Taiwan 15
BT 5, Lemnia biplagiata Taiwan 15
TR L. swinhoei Taiwan 15
Megalocaria fijiensis Fiji 14
Nephaspis bicolor Trinidad, Hawaii, American Samoa, Fiji 14
N. oculatus Honduras, Trinidad, West Indies, Florida, 1,6,10,14
Hawaii, American Samoa, Fiji, Guam
Nephus regularis India 12
N. roepkei Guam 10,14
Olla unigrum var. plagiata Hawaii 14
O. v-nigrum Hawaii 14
TR/ NET S Platynaspidius maculosus Taiwan 15
AN Propylea japonica Taiwan 15
Pseudaspidimerus India 12
Sflaviceps
P, trinotatus India 12
Pseudoscymnus sp. India 12
Rodolia amabilis India 12
R. breviuscula India 12
TS, R. cardinalis Taiwan 15
R. fumida India 12
AN AE] R. pumila Taiwan 15
R 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 Reference”
S. posticalis India 12
S. saciformis India 12
B/ NBE s Scymnus sp. Taiwan, India, Canary Is 8,12,15
Serangiella sp. Fiji 14
Serangium maculigerum Hawaii 14
S. parcesetosum India 12
T AN Serangium sp. Taiwan 15
Cybocephalidae
EEHE RS Cybocephalus taiwanensis Taiwan 15
TSR R 8 Cybocephalus sp. Indonesia, India 5,12
Diptera (6 spp.)
Cecidomyiidae
Triommata coccidivora India 12
Chamaemyiidae
Leucopis sp. India 12
Drosophilidae
Acletoxenus indicus India 12
L Acletoxenus sp. Taiwan 15
Allograpta obliqua Hawaii 14
i | B Paragus serratus Taiwan, Indonesia 5,15
Hymenoptera (3 spp.)
Formicidae
i 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
TS S C. comanche Hawaii 14
Mallada astur India 12
LR EG 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.)
LR Orius sp. Taiwan 15
Araneae (1 sp.)
£ vk Tetraantha sp. Taiwan 15
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Appendix 1. Geographical records of natural enemies of Aleurodicus dispersus (continued)

Natural enemy Location Reference”
Toad (1sp.)
RRE 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
TRh B i Encarsia ?haitiensis Trinidad, Hawaii, Cook Is, American Samoa, 2,3,9,10,
Fiji, Torres Strait, Pohnpei, Guam, Palau, 12,14
Taiwan, India, Ghana, Togo, Benin, Ibadan,
Nigeria
E. ?hispida Canary Is 8
B {5 I rf |\ 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
i) Acremonium sp. Taiwan 15
Nectrioidaceae
¥y Za R Aschersonia aleyrodis Taiwan 15
Moniliaceae
WEREE Paecilomyces farinosus India 12

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).
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Appendix 2. Biological control programs against Aleurodicus dispersus worldwide

Natural enemy

Location Liberated From Results Reference”
parasitoid predator
Florida N. oculatus 1982 Hawaii established 1
E. ?haitiensis 1982 Hawaii not established 1
E. vittata ? unknown, effective 1
accidentally
introduced
Hawaii D. catalinae 1980 Trinidad established and dispersed 5
N. oculatus 1979 Trinidad effective on high whitefly 5
populations
N. oculatus 1979 Honduras effective on high whitefly 5
populations
N. bicolor 1979 Trinidad established and dispersed 5
E. ?haitiensis 1979 Trinidad effective on low whitefly 5
populations
E. guadeloupae 1980 Trinidad effective on low whitefly 5
populations
Cook Is. N. bicolor 1985 Hawaii unknown 8
E. ?haitiensis 1985 Hawaii unknown 8
E. ?haitiensis 1988 Fiji unknown 8
American D. catalinae 1984 Hawaii effective 8
Samoa N. oculatus 1984 Hawaii effective 8
N. bicolor 1984 Hawaii effective 8
E. ?haitiensis 1984 Hawaii effective 8
E. guadeloupae ? unknown, effective 8
accidentally
introduced
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, effective 6
accidentally
introduced
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 Reference”

India E. ?haitiensis

E. guadeloupae

Benin E. ?haitiensis

E. guadeloupae

2000

2000

1993

1993

unknown,
accidentally
introduced

unknown,
accidentally
introduced
unknown,
accidentally
introduced

unknown,
accidentally
introduced

established 7

effective 7

effective 4

effective 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
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