Bz YA

R

ERFTRENABERELS > AE%EE  $8E0 288 RAEE RS
FEHAMWRE - F £ 8RB M/ & 7 (Aphelinidae) #y B 45 /N ¥ (Encarsia) &
RN (Eretmocerus) R AEE o sh > FRAFATHFERS - BRMHE S
/N % (Encarsia formosa Gahan) §7 & B % # & (Trialeurodes vaporariorum
(Westwood)) » 7484 60 £ U LWEY » BEBRWERE EUFLELEWE
ERBRRGNG T  RRERSGER > REHBEE BHEAN > HEAER
HHBNERBERBETRENFTIRFTELTHNBEZIAER > TEARLBLS
Wt UAREN R EENESR  EXA B REHENREN 62
R B St 2 — o R EMY B (Bemisia argentifolii Bellows & Perring) E # Ay &
HEENFE EERYRESERD SIRBRENEERL  ALEREF
EREZ CEENE HBRBAGEARG  BAFAHERE  BWE - Wiy
RARRBEAEENRBEUGERERS > L P w% /% - Eretmocerus sp. nr.
californicus Howard -~ Delphastus pusillus (LeConte) + Chrysoperla rufilabris
(Burmeiste) ¥ AB B AW ot > LR B BRABEEH AL BN - EEALEHH#
AR EENHENAA R A ATEENBFALERY 11 B> £ 4
8 & L8 W R F ¥ /N (Eretmocerus orientali Silvestri) B, 5 £ BB % » A &
REFERERB=-BLI M —BES > NEF 28 CHERUTRAFEY
RERB N BFTERETLHE 16704 B> FHE— B E— 4 FE 5
10434456 41 - A& ST.1R21.0 G # &% - RFFNER T ARG ALERS - 4
B—FZHE o

it

"‘“ﬁff

Mound X Helsey(1978)ff #"# F ¥ B " FF R4 FHBH 12508 - HE 4 .
BIA 125 4 & 30 J§ » (Tao, 1979)» £ 1994 £ BEEB ALY ME 37 & >
184 #& » £ &G4 % £ 8 & (Trialeurodes vaporariorum (Westwood)) + 42 7 # B
(Aleurodicus dispersus (Russell)) & ¢§ % # 3 (Bemisia argentifolii Bellows & Perring)
SEBEREETEGT, 1994) > % 1988 £ HENAMKWEERDEH M E BK,
1994) c B BNHEFRERREMZIAE  REEEEFLLBE > RARALES
BRENZEREFRE - WHESHSEBIBULBN/ ) $HBRA > HEHE
BEAGY URBEBAAEEIEABENS - Al ERE4RBEERLEHNE
ENE FTEAEXENRLEREDEANRL £ BRYRELEEY » &
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YD EIEMES WA 43 500 > $¥BEIH ERTHEFARS
BICELEHM  EFALRAFES KL ABRTERTAHEBA  TRAKX
BERNBLABLE - AYHRABRECEBALIWEEZR ST A2 — BHW %
ERYUBEBFREYHEERUBRY AR BAZTENELE -

MBHRBREHL E(Cock, 1986) » AR ABAFEFBEZETHAR
(Miridae) + 7 # % (Anthocoridae) : K & B = # # (Chrysopidae) ~ # %
(Coniopterygidae) : # 3@ H % 4 #f 4 (Syrphidae) - $ ¥ (Empididae) » & & ¥
(Dolichopodidae) + # 41 (Cecidomyidae) ; % 38 E % 21 £ (Coccinellidae) J %% % & 44
(Acarina) 2 HH 36 % o F 4 % X # B LUJE 38 H #F /N & B (Aphelinidae) 2 & 2F /N &
(Encarsia) + # 8 /¥ (Eretmocerus) i Amitus # % o RIS HBEEEFERS >
40 Beauveria bassiana £ B EEMHERA NS ER BN BEXRSE 80-90 % >
Verticillium lecanii % B AR BEFHARER S > HUFERBT - TUEHw
HEEAAEER B W iE%E( Meade and Byme 1991) o 4b Aschersonia
aleyrodis Fo Paecllomyces fumosoroseus 7 B AT U HFTH & > £ UE 7] A
aleyrodis EEYEETURDEBEFHALER S EATLBLEEFTETE
BEEBATIFEMEZWARK BAREERAHEFR > EX2FHBX
o

R R DY o P BRI B R L% /N & (Encarsia formosa Gahan)
BREERSE FTERERBMNNE  ENCATHEREADEES NS HE
AUEREH  HERFABERS - AXTIHEAWAZIHE AR EHRE
ERBZIHER EaX L ERAGHEEZHERARZ TS - TiwiE
BN HRLEAEEREBIZREEEN AT ZENARRA AR > #
BNEAGARBEZSEFHA -

Z N REREZ A

BERBRHABZIELZE IR BABRNAAGHERRARRENK
& B % # 2 —(Helgesen and Tauber,1974; Hussey and Scopes, 1977) « &% 5+ £ 8
B ARt A0 BN AR E V9T DU AR BB E M & oy B & (Speyer, 1927) 5 &
Wi MEABRARREZBE  FRAMEREATTERREYRBEMRATERE
% # * E ¥ 3 (van Lenteren and Woets, 1988) o H %| % 3 — B ¥ $§(Tetranychus
urticae Koch) #f & % E & i ¥ - 4 5 B 3 M ¥ (Phytoseiulus persimilis) B & & 3
%o FIRGE/NEA Y B BB ER B EF E R EH E R (Koppert, 1978) « B #
TEHBNAETAREFNBRERS S L HMBEREI LRI R I FHEER
BoBAEABMNRSHER > EFAATNZEAREELERREEANRE
HoRBERNBARS BN ERIREZBRE EZMARBRERR S » &)
FERZRBER > TURFAMEFER  FERFELQH Eﬁﬁi’% MR BREEFE
HE mﬂ@‘f?ﬁ/\ﬁﬁfﬁ%d\ﬁ?&iﬁi%%ﬁﬁ%%%%iﬁ%‘é%"’?ﬁ W 2
R THBELHMIHNHEGE  AAEYFABFAENESE BT 0B TENWE
MW EEN  TRENESZEERLAERA > RA T2 HBIEMN - T UHENBH
Fhu PELAERE AEBRKINELE - UTESNEHRBENELES
oM RERAKAGHEEX HEREAIZFTE -
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(—)BRESHH

BNAEFFENAZN  REWNRHEEHEZEANRABNETABERS
BT W B £ E A A F 8 18 1K (Anon., 1976; Hussey, 1985a; Stenseth, 1985; Steiner
and Elliott, 1987) » & F34 8 B 167 21-23°C 0 » S/ NEWE ) REH A 88
ERBE MRZIBIEEZREFEIZAEFNNEELERA U T (Anon,
1976, Steiner and Elliott, 1987) - B HEABHFEHEZE 13-17°C &
Rk 76 B By % /N WK 3B & & (van Lenteren and Hulspas-Jordaan, 1987) ; &8
BEA 17°C > FRBRENERHMEZIBHR KB NE  DhHBEBLELTR
oh ¥ F B E o & A A F R F U T (Hulspas-Jordaan et al., 1987) -

ANEBEFEMNBERNTARE N FLEENRBERBAFTAREZIGE
T HwEBEERZS B AEW E2F A (Anon.,1976b; Hussey,1985a; Steiner
and Elliott, 1987) : Al Z AR HRRER B I L EZERATRERF LS
Z B [ (Gillespie and Quiring, 1987, Yano, 1987) ; 4 & 4 4 & % (De Ponti,
Steenhuis and Elzinga 1983) ; & # {E & ¥ B 47 (Anonymous, 1976b; Hall, 1985;
Hussey, 1985a) -

BNERERBTRELBERBYERKRELBEAERAN ) —BBE
BENBRELER  RAAKLFLEYE  SEURBFARZEHREHK
ENRIFZRFELEERHLY -

(D) BEEN
—RME > BAEEARNLERBERB 2 EREREHZE > FH2—
FRERBAARNLEEAEKR B NERZBETHBRIERS
FEMR SN M MEAKHE F 4 2 £ (Hussey and Scopes, 1977; Hussey, 1985b; van

Lenteren, 1986) » HW K R¥A/N &8 - FHEXBERELEAE £ 25
BN FAEEEERT S8%EEH ZE 72%(Anon., 1986) o

Brag ErAREHREBENHE  ARFEEEBARYNL &
ERIZERER  ATUEHE BENREVMAEN CHALEER
HE B 8 3 3 R E 1 (Anon,, 1976) » il 4n 4 i E & Verticillum lecanii 7T B3 3|
W7 & 90%PL k= % #(Galan and Almasan,1984) ; Y% E € Sm’ B — %%
EHR BABIEZEBR TUAHANEASHNEH I WA BEERE 84
(Hussey, 1985b)

(Z)REZRA

FRAGBNERBUE N ERERBE  FESANBELEALEEY Y
SBRERER  BHEEY —BLUABRFRA PSR BEL WAL HEFAE
(van Lenteren and Woets, 1988) > Btk > FA X LA B BEBTERH LW
BHEARERRFAZT  wBERBAVNREHZEERRAE T A
420305 % MAZRLNAEFH A4 0.3-0.7 % & (Helgesen and Tauber,
1974) c Bz 5b > BEBNEAEERAKXE B EAYHR I AKER
#f (Helgesen and Tauber,1974; Steiner and Elliott, 1987) « {8 g0 %8 & & by $3) &
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EHEHEERL  EEARBRBERK HENRIFELEITRK
R -BnBEREEEmAT  HALSEBUZREBGEFIEERFTAYE
B E T4 E 4% th](Steiner and Elliott, 1987) » tn & # EH M
— B - EEERAMAREVETRRER R ERBREEEL
EREHEBREAY 2B o 1 H W%/ HE K K (Samson and Romback,
1985) o

LEIFGAZERIL AR E L F ZH 2 4 4 (Fischer and Shanks,
1974; Bilderback and Mattson, 1977)» i B UM FR A ETHEZ W ESR
Y e RANAZBRE  BNHEARBRALNHZRERESHERN
B HLR BERESHAANTEEY  ERERBBFLEEGH - LER
BEERSKX IV EEBRFTLELEREN BB EBRRFER -

Field and Hoy(1986) &3/ 5| £ A B B2 HHMT AN BERA L > H4
WTHAZBEAEMRT - v ZRE  KEE  FHHREEYS
S RAKERRLEFB _BERBHAREERFUT  EEHXARESR
W RATURKAREXS T F AR ER LR L - Bl R
AAARERZBANG  HITREEARMANBZERARERED L2 F
& .

= SREMIZEYRGA

SERBORBEFRFELZ > BENAPETELERNIR - REREBEY
A RASZUREXRE > AHRXBRFBEEZARFAAITIHGHE - 2
B AL AHRHNEENDBRETINER L EFNEDERIERNBZF LS
21 & # (Coccinellidae) ¥ Delphastur pusillus LeConte > # # # (Chrysopidae) &y

Chrysoperia rufilabris (Burmeister) & & & B ¥ beauveria bassiana, Vericillum lecanii

fo Paecllontyces fumosoroseus » LR AR E T EBEYH AL EESRERE
WRERER > ¥l SENAEEALEEZHE  EEEFAKERIER
RERERFAUT  EHNEYHABRRHARR  BRURBEDHHRER S
MERAAREREL2ERAREE - AXRABBEE——NMEEERE
AHHYBEENHRAAEAB IR ER BRI RAERE MELENHRZ
£ A

(—) FEBRRHEK
18/

HARNECHEL  PERZEARBERENG R BRAFEH
AT RABNERTAERRER B ZHR? REH R (Benuzzi ef al.,, 1990)
RAAATORENBNB IS ERAUREMARERRATERERSE >
EEHABENEEZIERALEERBMATERR - BAEHEEX
N REBRGNEEIBRARFRAIRBNES BN EERBNE
NELETHERERBEARACRBETRREN B F = (Bethke of al,
1991) « S8/~ 4 16 “CAR iR ¥ %% 45 .4 ¥ [ (handling time) & 20 /NBF » {24
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WBCHREBYEHAUATE 154 > EHFEABBEREMNBERE
(Enkegaard, 1994) < Enkegaard (1994)3 #2 i /NS AR ER D WL W 25
RBRETEHEERDBEBER B A Y HUHF £ 3 HK = (search
rates) MR B H > FRABNEAFBE ELHLER B EALSBEEYR
B ABE 2Z28C2H KERBIBERBRNALES TR
RERGHMEETHRAEN  AMERSE  ELB TS ENELER &
YHATERFHRTNEHMNRE - ABEFE > BELBAELE 1628
CxM EERABEHNEEE > BNE LT TUARSHEERS > &
ZEREBETE % KW wERBRBRLELFESE 2554
HLAHNZERAE > FEABINEN LA LZTENFTFEILE T
YL E 97 % 4 (Enkegaard, 1993) o
ECAARIEN TR R LN AL BRI LB R - AR gL L
ARABAEREMBRNRBERELZEZZ Y > BN ﬁ‘ﬁﬂf‘ﬁf*zﬁ(m
(Parrella et al, 1991) - Albert (1990) & Linquist (1993) B 3§ 3 7 B ¢ 47 4 K
BN LR B SR 4 B o Sanderson and Ferrentino (1993)3 .5 R 4 %
KSERBTREBRSABRBANE LG ERE - B NEFE R ZBF
HERR  BHENAL £HBRZKLELEED R Ak(Heinz e al, 1994a) «

2 BEHF N

FERENBNRANEREHEES > Wl Er. mundus ~ Er. sp. nr.
" californicus RER KRB EELWAER - o Er. californicus %R A5 L
Witk EMBLBEY o Er. sp.or. californicus R—ENE W FAESL  BEY
Imm > EXEERMNEAEANEZRMVERES L L8 FRAaY
REEARBEZ WEARBBEBBEN > TENMKE 4 8> B2y
SRR D BB BHEEL GNLE N4 RS T (Headrick ef al, 1995) »
HMBZ8  Z2ICHERBENE 20 REBTREENEES 2529
‘C(Powell and Bellows, 1992) - M S F e H R > A X BFE LTy
HHEZEEH 1.3mm’ (Headrick e al, 1995) « ZEE M Lkt o 35
BAFERL 3070 % > AT ZXEAASZERERY IR B AEEH
WH o T REF £ £(Butler and Weddle, 1993) - Z#E £ » L& 4%
K 50 & Er. sp. nr. californicus #y b 45 ¥ » ﬂlﬂ}jﬂé%ﬁﬁ%%}ﬁ%éﬁkéjﬁ
% E & # /w (Minkenberg er al, 1993) - E M E B RS B E B E Er
callfornicus W 4 - Iﬁu\i&#ﬁf\&%%ﬁﬁ"mﬁ#%ﬂf EREZEHR
£ (Minkenberg ef al., 1994)  # i » Simmon and Mickenberg (1994)3% % L%
EERHMNBRULEAR 0 RFAEBERE - %4 ELAMNEEA
RENBRAZTEEMABRETUA R ARER D

(Z) HAEMRK

1. 21&

Delphasrus pusillus R BB RARAB G AR BZHE > R AP
YREEHEMURBEL AEERBZ W > Hoelmer £(1993) HEHR
RUAMEE  AABER—ELEETANERY  FHE—ASE 47
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PEE SRR BNE M TSR B2 - B D pusillus EBAFRDH
¥ Eretmocerus sp. % % 4 4 B = ¥ 3% & v i (Hoelmer, 1993 ; Hoelmer
et al., 1994) » T Eretmocerus sp. % £ B ERN AR ERB W ERF S - 118
BUHER-HFARALTURLEAEA  REFRETEHERANE
# T # 2 Eretmocerus 5 Encarsia W 3£ ¥ % % & 2 (Brazzl et al, 1994) -
FUNAUTLEEHNA ST ESENBRARENEYHHR TR BAER
BNt L ERRR RS ERNBYERRARREREN =2
—(Heinz et al, 1994b) A FABFERERNBAREHFXREBKE - &
8 & B4 2 By i %R T B (Brazzle ef al,, 1994). - ARMMARERAL T
RAWBRLEEERATH B A EWEEHeinz ef al, 1994) - 252D
pusillus FFEGHBEAEEHANES S WY ESH > BAETATER
% 5% 21 8 t B 1T A (Heinz and Zalom, 1994) »
2. 8%

Chrysoperla rufilabris R# 2B REH > WRALHBREER - 7T IR
BEHRER B ASEH o Legaspi £(1993; 19%4a, b)Y a#t & C. rufilabric
By A& 7 X A IA4T 4 o Broene %(1992)% & thB & A LBy BH LA A K
B UARRENZSRETHEREFETHERNZAS RN EL LW
HE > AT YHRALENDARFAR AU REREEEEAAR
o MEHEBLIRBETEREEE T EARNEE - WA F A C
rufilabris fn BB EHNERA RTHITH - RAETXRBAUERABHRAE
b EARBS  EELEEEHAIIREBEREEAN LTS FREEKE
4 B (Legaspi ef al., 1994a, b) o

(2) 6 BF EBRNR

HERBELEBBERVERRAZRAL -  ZFBARKERX
REL SESEEENHERERL  dAARSBERELRYE > Bk
FEEAAEZEFRAEWN ERALEUFRFTANIAHEERTHRESS
LEBEATHERDE 0EREINEREFNE 1B £ 11 EFE£S
EMBARRAMEASSH B EL—SREITHBBEFYUEEEH £
MR RN B A YR W R 8N (Eretmocerus orientalis) 7 &
BIPR(GK, 1995) MEBECLEEIEM - RFFNEREFERERE=
BEARRA—BESE ABE B CHANZHRAOEHRERS > alETH
RS THE 167004 B » FHE— BB — L E N 10432456 # > BA
5714210 88 - AFFINERT ARG ALRERE > IFE—FZHARE
BAA -

SEIR

WEE o 1994 c BEEARBBERN® - ARETIRAF -_REBEARETF
e HT 177183 K -
HWBHE o 1995 « RFFIEERERBRAWBRAK TR - BLFPRARERL
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WX o 66 H e
PR > 1994 - MU HBEH NG DE - EEBEERBRAFTN2 R BHK
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Biological Control of Whiteflies

Lin Feng-Chyi
Taiwan Agricultural Research Institute

ABSTRACT

In the field there are various species of natural enemies to the whitefly, including
such predators as Coleoptera, Hemiptera, Diptera, Homoptera, mites, etc. Of the
parasitic species, Encarsia and Eretmocerus of the family Aphelinidae (Hymenoptera)
were the most important ones; besides, some fungal diseases were occasionally applied
to the control of whiteflies. In Europe the control of Trialeurodes vaporariorum
(Westwood) by means of Encarsia formosa Gahan had been known not only for more
than sixty years but also for the good effect of its approach to the prevention and control
of whiteflies. This was a successful case of the biological control of whiteflies. The
success of the case is two fold: it was due to 1)the cooperation of the local people in that
environmental situation and 2) the researchers concentration on the study of the
complete interactive behavior between 7. vaporariorum and E. formosa , understanding
each other’s interactive relationship and exerting reasonable and perfect biological pest
control skills. The silverleaf whitefly Bemisia argentifolii Bellows & Perring is a world-
wide pest to the horticulture plants; it had damaged many crops and caused a great
agricultural loss in Taiwan. Because the whitefly had diverse host plants, high fecundity
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to reproduce offspring, and insecticide resistance to survive long, it was difficult to gain
good control of the silverleaf whitefly. At present, the researchers devoted themselves to
developing various biological control agents to prey on the silverleaf whitefly, such as £.
Jormosa, Eretmocerus sp. nr. califonicus Howard, Delphastus pusillus Leconte,
Chrysoperla rufilabris (Burmeister), etc. which were commercially used. Though each
of the above-mentioned biocontrol agents had its merits, in the control of whiteflies there
were still some problems to be solved. Upon investigation in Taiwan there were 11
native parasitoids on B. argentifolii. Among them, the widespread Eretmocerus
orientalis Silvestri had been generally studied; it preferred to lay eggs on the 3rd instar
nymph and prey on the 1st instar nymph of the whitefly. When it fed on the whiteflies on
the poinsettia, it took about 16.7 + 0.4 days to become an adult from the egg. On the
average a female adult E. orientalis laid 104.3 + 45.6 eggs and fed on 57.1 + 21.0

nymphs of B. argentifolii in her lifetime. Further approaches, however, to applying E.
orientalis to the effective control of B. argentifolii are to be taken in the near future.
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