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WA v yad Y35 3 Trialeurodes vaporariorum
(Westwood) oE¥RIBERE, Speyer (1927) jz&k
0 HH:¥ Encarsia formosa Gahan Ofg3h#EAE &
PIENTREE, BokE e UTIRS B Liaas,
BiBRtS SR I D RICBIFE WA 8Dt (Parretal.,
1976). Zmicd, FIng=
Koch izxid 2l KikF v # 7Y &£ = Phytoseiu-
lus persimilis Athias-Henriot OF(Jf]
al.,, 1965) A4 v vy a+vs 2 OBEFURME O RS
(Wardlow et al., 1972) 21 UTHBIEB L T
DA vy arvs I OEMNBRTE, KR
#\ Encarsia formosa ISRJTIEERE 5B T &8
BHESREICEDTHS. BKTHRESOL TV 4N
HIBIRICBI T 2 BRI D BE OERMLER OB HE IKis
30, oo #HNEL DHEE D BITEREE, ik
i, fEM, BREE & SICMIEIKBI L T A0 AT
TEODH ST ERMMRTE EEHFEN. DX
SUABEDS, AEOBMERE>EFDO LS bdHE
DEREZRMICANTIT2/bDTHS. TDVLED
&, LOBEO = RN = -y 2THS K
ZLBEISNTHBECLETHS. $H0EDE, MR
ROA v vyasrds I288T 3EKED  Encar-

i

Tetranychus urticae

(Hussey et

sia BOFEBBEETIENSCETHE (hR .
W, 19T, Fsbb, AERIB19784FE3I~T ik
MRE=—n g 2Tr=b2HE LT BAEO
Encarsia formosa 1713% J{f 4 % K&, Encarsia
formosa E{rFE® Encarsia sp. EESHETHE
43 X%iC, Encarsia formosa DOBiMEhE%
~N, RRMLAODORBEREE LS &L

RXICABIKENLS, EREZBEEROIIZ0OICAM
KER B2 A MR R T Fo ek s KR Ot ic kP B g
B A Z o W BOKEE B h E B RS, HE
RHEIE, TLBEBERRY OBMBRAIIE L B o
BERTSE
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HRL Ay yarv s 3197746 B i<
BAHKTEMANTHREL L DDOFRT, R
TR X FE IS S0 K B2 2 A W I B R T FE Rt O fE =
BT Hova (Bright Yellow) 2% Fp#ic LT
W LI DTHB. Encarsia formosa 3197546
B BWKERTERERBRB L DA F ) 2p oM
AXNIbODFHTDHY, Encarsia sp. 13 1978 4
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o, vy vaFrVsIAFERLTHHEMLAEZSOT
b3. AFEMR L 7= Encarsia sp. 123131 GEM,
1979) ozh & EBIE T, HREIERO—FERV
T2ABBBTHS. HELL b~ M BIDKET,
19784 2 4 10 Bici&E L, H4E3H 23 BicAE 20
cm, BE l6cm OREARSkIC | AFolA T =—w
NG ZITHAL Tz

Fik

R LUENRE =— vy R GERTHREER L
MARZBERERBB ICHLTCONL, E 2.4m, B
X llm, H& 2.1m 0 lETH2. M SE®
REOHHALRE, MKIERFRT 320, HAO
CHiFE» S 80cm FTHOEHSIIRF oy —RERD
L. "y 2AORPIEES 3m, §§ 2.5m OF b
oy —2OHE2HHENTIDicRS L, Encarsia
formosa 72% B3 5 X (RITBHK & 3),
Encarsia formosa & Encarsia sp. &% &bH€THE
T (UTHRREND) B EKEARZE FT
fo. THRZEhORD b= FHEUL 208kT, HRER %
S0cm iz LT 4F)icE L. FIHRREKLTEEDE
ZERIC ANTHARBE lm &L, o B®A%ZE SO
cm jcL7. BAfEo#E k4B 1l BoS4lic, B
LB BV Yy yarPs Itz £ 110
B, AbE¥TEE ThEND O BT, dH 20
cm OEEQELIKE LK. —F, FEBIIATS
DAYy aAFYFIN2FHBRBINIGELILSH 4
HoSHlic< 3 —DRIET 2hEhotkic KEL 7.
TRbE, vI-REE/NEONF2AEICAN,
ZQN 7 RAEERBITH O 20cm OFE X ICEY
fo. B0 O FULMERERE BIXSHIKT 570,
Encarsia formosa ®= I—¥i3SM@&E L, Encarsia
sp. DFNIZOME Ui, FMLMERRREEHERIT 5 1
», KEYBICHED< I —% 100 HF2RREICA

Table 1.

nT 25°C ofERSBICKEL, 10 Hikic PMLRHR &
FERicehEh SOFT oMl L TERERE~ 2. &
EH, Ny RicER L I =% L TILERAE
PR Fryvvarvys IRERELTEE RS
KR CRREOE Fi e s, FAEBIDOTIZ6A 6 Ad
ORGEMEThRIEO 10 kT 3 =8k @t —
W, BEMOMRERRTHIY, Avyyards
J oEFoHRiIcENENORX OhRED 104 T &
23 MR TAREE LT, REX T — VROEE
BERCERERN . REIR AFREOFTEEHR
~Nfztk, EYHEBEE IR L. Ny RANORE SBE
BAYZPREOEH,» S 1m OFXT B
EREROCTUEL 2. AEOEBRTRBLETDI
»mof. b ORI T A RN Y RDRFFICE
L7z7c®, B#ER7H 10 QicdTsyoik.
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1. WELAETI—0INRR

FEBo- I-HMK 1I08BKk, < I-% ENL
TI0@ED= I =KD T FHEHD PULRER
ZDFERT Table 1 1wRdT &k Hic, BMXKiCET3
Encarsia formosa OFLEIZ0%THA. i, O
HRicBF 3 Encarsia formosa @ PALERIL 95 %7,
Encarsia sp. D386 %Th5s. —7F, HRER
BWELI~ I —»oPYL L7zl olERIE, Encarsia
formosa 13100 BT B HS, Encarsia sp. 388 % T
5. INoOFRIITEOKD 72 b R kb
BIZSHETHACLERLTHE, NBHEE HF
EHEORESTH .

2. FUvIAFVT I 0EERR

Frvyvvarys I oRGoHicE iy 3 EHEMR
ik Fig. | it RTEB0THS. BMK, SFHARKEBX
O EEIX 1T B 1T B PSR 2 heh 49856,

Rate of emergence of the introduced parasite, Encarsia formosa and the

domestic parasite, Encarsia sp. under house conditions and their sex ratio under labo-

ratory conditions.

1 Estimated no. of

Species of No. of Rate of y
Mg;ﬁ‘;(sle()f parasite mummies emergence Sex (r;t)lo** female parasites
released released (%) © released per plant
Single Encarsia formosa 5 90(100)* 100(50)* 4,5
. Encarsia formosa 5 95(100) 100(50) 4.8
Multiple 7, rsia sp. 6 86(100) 88(50) 4.6
* Figure in parenthesis shows numbers examined. ** Females < 100

Females+Males
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Fig. 2. Seasonal change in the mean num-
ber of whitefly adults per plant under three
I v P A different conditions. Symbols are the same
) as Fig. 1. Arrow marks day of parasite
Stage in development
release.
Fig. 1. Survivorship curve of the green-

house whitefly in the first generation with
Encarsia formosa (e), with Encarsia for-
mosa and Encarsia sp.(a), or without parasites
(o). E: Egg; L-I—L-1V: Ist—4th instar
larva, respectively; P: Pupa; A: Adult.
4033 B LT 4569 T, VWIFND R BNTH P
L6 A3 AETICKRT L. EBREARICEIT34E
AR D T2 PLIETFLTED, JiIcHd 2R
LR OE&IZ 9.7 BTHS. chicLT, BEHE
Ro&FHREWThd | SYHlh 503 PhicE
T3, BHEREBER~ I — 35 EBHICERIE
THHohD. Ldl, BEKIKE T3 2P
{LRBOBAERISHBTH 2D, HARDOZLRIZ
27.0 % THhH 5. KREAXIKBNT, FEBIMN © T
BREEET 2 PRV ERS, BEAKE
BEROEERDEOIFLERORE LENEREAR
E B 5% (Burnett, 1962) ck3dDLAIEE
5.
3. A vIHFTI5IRBEROFEHNZEL
BHlkood vy yadrds I ORBEOFEHNE
ik Fig. 2 iCRTEBYTHS. BEHEAX TRER
HEREED T3 DOREDLSSL SN, REHKE
B LB 2MRE L2 Esbh s, BEAEODOR
RBI20FTH 30, SATA»S 6 AL A S
n3E2oLTIRIZE S0 T mML, 6 A TEOE

Table 2.

3oITIR EE 10000 BHicEL T BE. —7, M
RizBiF 2 RBEKRIOFh BEEX 02 hiclk~T
SE30ALBELhic AR, B2oTIREE
10086, E3IDIITIRIBIF0EICEDTY 3. Bl
XEBAR EOMIROFTNOBERRBOTHER
RZERRD SNV, BE2OLTIREMR 0K
B, BIDUTRBICHBRDENEILNT &
BER&Ehs. 3%, 6 Addic Encarsia formosa
PBEBER cBAL, EBKTETEH LTRE
1000~ I - EESNIH, TR DA%
WEL .

4. T I-BOFHRZEIL

BMR EARICE T3 < s —HIZIELHET
WISV, FETREE I Table 2 KRT & 5 ik Bi0ZE
EMNBHTAEN. FE= -3, 6 AriBEER
DOHFBHFAR D BV, TR ICRHBEARDOFHE
MR ED B, UL, BEHKRICEBITFS Encarsia
sp. OFH~ I BRIV FHLOBERIKB TS En-
carsia formosa DZ Nk D DI,

5. REORARRER
RERESHEO—MEI B L7, BMK, B
R koEmAXics i 3 NBRERIZhEH 229
M, 21 fEBX022E TH 3. RAKRERRRI
Fig. 3A (cRT &S ic, HMEARTE6A PO E

Seasonal change in the number of mummies produced

by Encarsia formosa and Encarsia sp.

Single release Multiple release
Date No. of plants _—
examined Encarsia formosa Encarsia formosa Encarsia sp.
(Mean+S. D.) (Mean=S. D.) (Mean=S. D.)
June 6 10 1 221.8+129.3 136.5+ 46.2 42,5%+31.5
June 20 10 | 125.94110.9 74.5+ 48.9 6.4+ 6.1
July 4 10 | 354.9+287.8 708.2+797.3 70.2+53.0
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Fig. 3. Seasonal change in the seven-day
mean percent of fruits contaminated with
sooty mould (A) and area contaminated
per fruit (B). Symbols are the same as
Fig. 1.

WicktHL, 6 ATARLS 100%IKEL T 5. —
75, BUMR EHHARICE T2 ERERIVTRS 6 A
T SEiic &L, TALAIREMETLTY
. AMEEE L T GRRERE, WEERE
7146 BTHBH, BWHMRES.THTH b, HARRI
12.2%T&% 5. Fig. 3B 3REHD © PHHERE
BERLELLOTH B, THHRERE X YIREN
BALARLTOA.

6. NIRAAORELRECEHIEL

ANy RTHRIICE O TRE Lz BE EEE R Fig
4 WRTEBDTHE. £ rvyvarvs ikEakD
EIREEIEE 19°C Th B, BESKEKICIE
1F 22°C g ¥ L, 7HEMmicidid 33°C sl
T3, FABHMEOTFHEER S HLZR &
6 AT TIRT0 X LD bRV, 6 Bhflh 5 1
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Fig. 4. Seasonal change in the seven-day

mean temperature and relative humidity.
Arrow marks day of parasite release.

T0BED SHAFLLOTVE. O RED LI
N bHEAE T edEH LN,
z 4

A OEBRITEB(LS N R IC A TEE PR
DD REER BINRO £ =— g X T2k
M, AFY 2 oBA SN Encarsia formosa 134k
TAYADORALEEDLNIHHE oA Y2y
aF Y5 et LTHIE D KSR A RHIT B
z EHEREIC s D . Burnett (1949) k3 &, #
vyyaFYs I OEBEERED AL STNK
Hcigml, 18°C T320MEicEs 245, I SICRE
BERT B ERE DTS, —J, Encarsia for-
mosa  DEEFIFIT EEO LRI E bR0AINT 525
24°C T3 EIGEL, SO ERicE s & WbT 5.
F 1, WHORBIORTE OEIL 18°C kTt
FE LW, 27°C it B1F B Encarsia formosa ¥
HHEREA Y Y3+ Y35 I DFNOIBEESICEH
shasnbhs, ZHSOERREATIONY R
WOEREEEZRAET S E, "y RANORBERF A~
vwarvs kb Encarsia formosa ORFEICEH
fcholboLELONS. —J5, Milliron (1940)
Kkd &, COFLEGOEFELRE SO~T0 B0 BE T
W Ebhs., %7, Ekbom (1977) i3 o 4
BERA Uizt vy ar U35 3 ORI F <
FPEROBF 2 ) TIKAKTE2-EET0%L D
ERO HEELfe R Ts. EH FRE, R¥ER)
DOENERTS, o FEBOERHIZ I3 60%0
METHR . Ch O DN S G E Y &2
T2 T EEELVOD, 65~T79 %o Wiy gD &4k
TTfbhic SN ORBRIE MEDOENSH TS En-
carsia formosa OIERNIC B &I NTIThbhicdD
b3S,
BAELOLNEIRCE, | WA K MR
T 50, EEEOUAXNKE BT 20 EREDD B
& ATCH% (Turnbull and Chant, 1961). 4i
ORHK ORBRIFEN & FBERICL, FRREOF
(AT & QAR DM & 23 E DR DO LMA S 1F B
ZPShicLEH ELLbDTH S, Frl (1972) i
27 3aFh4 N5 & Pseudococcus comstocki(Kuwa-
na) OAEYMNBEHRICE T EAMO B &b
(EXRED SEBIc kD lksh? 2 E& EHLTY
2. AR L 7LD Encarsia sp. 0P LA
BIEN] 5 TS, Encarsia formosa CH~<T #i
DT LN C & RARIOEBRMEIO ST TH S 2
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RENTNSE. D & frRRIicBIF 5 Encarsia
sp. D7 I —BODRHNERBMENTHE DL
Bbhs. LrL, BEERIcE T3 6D Encarsia
formosa @<= I —¥Z BMXic T 88 pD
7z. CTOREREEL T, Encarsia sp. DEFEICED
Encarsia formosa QESNTEI PRI DA 25 HE
ShizoTRBVrEBBRENE. LbL, EFEHR
OREB BT 3 HEX 0PI REER DN LD

itz End, BRAROFERODIRNT L%
O—RiciE>2TVBAZ LS FREENE. LkhDT,
AmpEE» S, Encarsia formosa O< 3 —¥ O 7>
R BERE WigcTs o3 ELY. SRERA L
Encarsia sp. £ b & (BH, 1979) o FhoFH
LBIAONBETHLDT, 4RI SDERE
DS LT A FEMSRESPFEEI NG 0T
NI LTH 4Bl EBREHR NS, Encarsia formosa
& Encarsia sp. OHERRHEAL ZIFFLOLIBATS,
A ORERIBRBEOFEEICLVELVHEES S 0
Z LR OHTHS. Encarsia sp. SRR TERL
TWILWRY, Encarsia formosa DFFGEZHENZEL
CETIZLE0IBIIBKITHS.

BRAEROBRIEI b2 MicBY Bty YyaFrYs
IOBRFNWEFAKECIOTHETNE TH 5
A, HLIBEO BENEENRKER o ShThis
V. AFYRiCBIFS b7 P ORBHEELRAKER
FAIMRTES 2D 0ETHY, 20 BEICBIFBER
ZRHELRRRIZIY TH 5 (Hussey and Braven-
boer, 1971). HAED REIIFEABKEL 1 FY
ZDZENERLD, SOHLNBDER B TH A
5. L7ehsoT, AROKERRIIKKTH S LHE
xha.

BE, a—o oy THESNTHS Encarsia for-
mosa DEEAERI2ickBlshL>. FloFsk
BFIXEHS » U ALBKIKBEAL THIBEEES
W, FHEBOEPICGELZ3SSREE BT E LD
KHEEEORB,~ 3 —%HHd 3 O TH % (Gou-
1d et al., 1975; Parr et al., 1976). ZD XS,
Eh 2 RO RE k> TRET 3 Fkike v vm
F a2 v Pieris rapae L. OEYWSBRTIRASN TS
by (Parker, 1971), &RlOHAFESE CHEE L
Z5. LdL, Chkdicrryyarys I 2
T2 ERkIEFIIFENRL (Gould et al., 1975).
E2DHERFEREENREST 2 b0 T, FEOH
EAEFRL CEMEN &S CREAEMGT 2 FEE SR
EEHERLTHOBREAEMRBT 2 kL et dhs

(Parr et al., 1976). Zh 5D 5 b, FHEHICFTA
hohBood RERRR K BET 2 HETHS 5.
* 5 vHTIR, RAERRICREEBMEBET4E, AL
THBID S EREMSEEICEOTNEY, E5IKK
BEakdbicrryyadvs i onhmiclT 2HE
MEH SN T3 (van Lenteren et al., 1976). <
A vy yarPs510E8R T BB MK E
(Parr et al., 1976) PRFHYIOBEICK D KT
BIEAENH 5. TH B (Woets and van Lenteren,
1976). AEokSic, HHL SEO= I —%H—
i VBB 2 AR b BMISTETH 508, —i
DR T, P FPADERNBOTHERIITER
ABODINFREEZ DNB. B, BIOHEE
L CHHEEMEEEL Y T, BEREEKIEFLT
WAFEMMEBAT ZHENPRERESO, BIFLER
EESHESH TS (Stacey, 1977). zhbdo T
Ehd, bHEEIBITE 450 RHCERI BT
1%, RS Encarsia formosa @< I —7%2 %M
WET A A E D “banket” L7352 FEfEM % 1
EEAT 25 L THMICKRE 5 < &8RS
na.
i B

A RE Encarsia formosa D3EMBEE =—vw
RABED b MCRE Licdryyvardsixd
ORER T & 3 &, TLEZOWBRBRENERKE
Encarsia sp. it X 0 FOBREHESNELEHLIC
T57:%, 19784E5~7 Bic BETHA T REERZ
127 1o ==y REF b ya—XT3
21X 45 L, Encarsia formosa 133 AMAIT AKX,
Encarsia formosa & Encarsia sp. &% &b¥ T
THRBLCEREXZFR T2, b= b ORERES
KET, FR20¥EL vy vaFrvsiidé
Al Bickkdbro gz nFn 105ET> BEL I«
TR OB Mk B 7o » DLRERR B A2 S B’
B3E57I—ORETSA4HICKEL .

L. #vvyvarvsiogmotttRicss4%E
Y, EHEXTIRI.THTHoh, HMEXTIZ
BS5xTHY, BARKTHEH27.0%THDI:.

2. BMBERIBYZHRIIDA Y YIFVF
BB S A 30 AR, OFho BEEIKBNT
MK & RO B EOMTHEEZN RO LN
fo. BMX EOFRX ORBHOMICENTOUORER
KBOWTHHEBERAD SO

3. AKX kB F 3 Encarsia sp. o= I —¥iZ
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Encarsia formosa % NICH~THS i DIs o
#z. AR icB1+ % Encarsia formosa ®< I —4Rid 6
AlicizmXicsiraenLp dbimoh, TH
Icics ot

4, WEERICET S AR FHERERITTL6% T
boteh, BMRicBidaFRERE 5.78THY,
BRARKBFE TR 12.2%THD1.

5. Ny ZRNORHEEREEBBER i3
22°CTH2 s, TOHRKBC LALTTA AR
1313 33°C g Lo SEHMER 65~TI B ThH D,
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Summary

This investigation was carried out to confirm the effectiveness of the introduced
parasite, Encarsia formosa Gahan, against the greenhouse whitefly, Trialeurodes
vaporariorum (Westwood), on short, cold-grown crop in a plastic house. Three kinds
of plots were prepared to evaluate the effectiveness of the parasite: (1) release of
Encarsia formosa; (2) release of Encarsia formosa and the domestic parasite, Encarsia
sp.; (3) the untreated plot. Twenty tomato plants were set out in each of plots
on March 23, 1978. Ten individuals of each of newly emerged female and male
whiteflies were released on leaves of each of plants on April 11. Parasites were
released on May 4 in the form of mummies on each of plants. The number of
mummies released per plant of Encarsia formosa and Encarsia sp. was five and six,
respectively. The survival rate of the whitefly in the first generation in the plot
with Encarsia formosa, with Encarsia formosa and Encarsia sp. and without parasites
was 35.5, 27.0 and 90.7 %, respectively. Comparison of the number of adult white-
flies between the plot with FEncarsia formosa and the plot without parasites re-
vealed that the number of the former was significantly less than that of the later.
The percentage of fruits contaminated with sooty mould in the plot with Encarsia
formosa was 5.7 %, while that in the plot without parasites was 74.6%. On the
other hand, there was no significant difference in the number of adult whiteflies
between the plot with Encarsia formosa and the plot with Encarsia formosa and En-
carsia sp. The percentage of fruits affected in the plot with Encarsia formosa and
Encarsia sp. was 12.2 %. When female adults of Encarsia formosa were as abundant
as those of Encarsia sp. the number of mummies produced by FEncarsia formosa
might have been limited by interspecific competition. However, the population of
Encarsia formosa increased more rapidly than that of Ewncarsia sp.



