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BERUCAIARGARRBRNIRERE=Z T AR BN —EEEHN > T8
REBEATRBZIEELE  URAKERLIBRREERA  WEHAELHERK
ZHB UBHBRHRRERGAZHE SN ELBAR LG TRZ K AT T
ARBRGZERE LT BABEEARIARBRFHETE  BELERAZ
HMREREENTEIFRTPAREY - 6 BERERRTE 1989 £ REBH
o HMBEERATIFARGBECLANR RS BUARELZIEFE - BEX
RENRARER WS ABATANUBRAEN  RAERERRBRF 4
BRBELZRY  SRBRBBEARABRESIRY AR U BEFXBHER
ODBFEZRY  RERBBNBRMEG RS - RERGHIH - EXRFAEY
BREUBEFATEMZAR  RULHFARRDLEABRS - HARUT# -
HEERAEFBERBRYZFLIRA - EATHBFRABKENTRT > 2
BEHRNZAL - WRADFRFHN > BREENZHUBE - BRBWSEF
HRAZFR - FERRBREUNFLELFIRA > XY BREHFLLER
FRBETXLFINENZHE  FARTFRARABE - BETHRRTRAKA
WRABMAAMRBZEE > RERMABEEEARDZEH > OHEBEE
CHMEBGLW B RRTEAZIHE - URRMAERAKBIERE  MAALEE
THEBABBREZTATE - FRMHA AR FLERTHLAGTEH T AU S
REMBBRZAGL  AXEEREZHRT  TURI AL EEE S AE®
RESBRFREIHESN -l ERAREREREAIHEAT  EHALRERY
REFEZ  HERLTRRERZBEATEERREE - EXEHZSLEH
UM EH R AEZ Y REEN R T A A ERUAE Y B AT 54 HE
% o

— ALENHBRILBRZAE

1965 % Jm M K& M LI L% £ W 5 % % = Hagen ¥ Tassan ¥ 4 D4 F 8k 4735
AAMATEHEERZ BB TR UL EFRABARZATAN  THESR
EhYBERX - £% Ridgway £,(1970) % AR AHE F A ELERRZALEH
HEABE FAREAREMRHARRFARRE  FEETRZARY - 1983 &
BRI EAMERIHZ Cohen ARBHEAUEF > ¢BEEREREL > S HAL%E
EEMHAERMY  TURE AR ECREEZBE  HEAEREAA - 24
AEGIEHE Hagen Bl Z R BAEME - HESMRERCELTHMM - 23 1986
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EPEABZ EREL R ARFHAREAERBEZ CATRIR, - UM
AR THEASESEEREAR EERBEE  PRARRAARELZT - £k
Ex EERANWRENZPETAR  BHSRHARH  HABLRYEREMLY
Rk BEE s RUAIFAABERLFARFTER S NBBROEEZ BB - B
BMENSTUEERARZATIEE  RYETH 866 % > HETHY 5648
mo REEFEH 178 um o TUARKBEERAR  RARF - EHMUEA
ITREFHLIFRREES » XBKEBTES - WARFRENCH S ERA
AHMAEENIKBLHMENRE  BAHENEAWRZHE HELTS1H
MATBENERRAE  ARBHERT  HMAERED - RAHE 1989 FH
BRFEZHR  RYEFRABRECERS  wOCRAMEABRBELY
BRAALAIRE  TEAHANKRERIAELEARER - FENMELEEZR
BEABA YA BBENE6S 1 m) - ERREN0 L m)EEE - FAHBHEAS
FRMEVBEFES - AR A R EERE RN RTINS EF
HERF

= HBEEATERESR
L BRAERARZRE
a BAEHBHRI AR P AREY  EEAR T TR REAREFEREZ
BE - FBRESERAATLIRTFL  TREAABRARALERE
B GEAHNFE  BhABRIBAEHEERRAHMRK -
b. # 4 A agar, cellulose £ R HHZE XU RREFWFEHR - LAk
Bl ROBAREERB AL EZTE -
2 HmABBEZETR
MERAESAIAR  ESERNOHBAATRAXIFE  WHHA
THEAENEAUARBETRENER - ATBREBEARWEAMRZ
SERG BEHREMBR FR ARAIAHESEZAARFREZIERS
ABFREES WIS URARANHARETA  BFERNERBHEES
B BRARKKEN BENEBREN > BRTHAKHLEZ -
3. b AR R A
MR EEATAREY FUREFEIHWRAZREEY > HHAR
EERE  FERVEAFTEHBAL  BEABEERLX  EWHFHERERS
NEREAFENEY TR SR TE CLEERBESEN > AE¥ET
B H R - '
4. ERHRE I
BREFEHAREREEWRZE FELTREAER £ 2  FEE
FHEHZHR -
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Hassan and Hagen(1978) 8 # R A T # R B ¥ : B 5g - KAEFH6g - K
BE®EAlg HESg BEESg BEF10g K68ml FAUGARLRERY S -
HRME KRB EFMUEERERARLYERES > ZHEF100mATHRY
FRmSglsh s BAMARNEHARITHRHFRBTEEN - BEHEH A
BHRNENBELYERUERALISO umEAZALRE  HBEHEHE
EREREORERR(E, 1994) c W B E & B L& E N WMallada basalis
(Walke) 4 2B FRY > TER2HARBAERAZIKRERIT - BEABRFEFEN4IC
AR 2ANFAFTFELYBRRETE - WX EASBREAY B EBAT MR
BRY  EFATETRERERERERNER  IHIUF R TUARBHKE
RYBZABE ) PABRIBBAL  FRERZAELEFALEEA R - #
WESHEAEH B U38SX3IXOem’ 2 EERAFTRL  AMATEERS
EHMAEEBERYE > EZRBH - KELWR BAEHBEH2OmMIZBE > F
HERFE—ABATAETUSAET H2008 L6228 - HRBYHL - E4RE
NEERBRIRBERNEZEREE  FAAIREARS  BAYBBFTHR
R HERBzFEZwxR— BFETUEZZHEN - DATIBEZAREEH

- HBECAIAHEIXRERATEGEARRLE
Table 1. The comparison of M. basalis reared on microcapsulated artificial diet and on
rice moth egg

Development Duration (days) % Adults developed
Food source

Larvae Pupae from egg to adult
Rice moth eggs 9.2 9.0 994
Microcapsulated 11.0 9.0 975

artificial diet

EZ LB EATIRABEARAEATEAGEALER
Table 2. The result of M. basalis mass-reared on microcapsulated artificial diets in 10
generations

Generations Weight of Adults developed Fecundity Hatchibility
cocoon(mg) fromegg (%) (Eges/ %) (%)

Fl 435 23.12 206.0 75.01
F2 438 --
F3 49 19.12
F4 3.15 48
F3 5.38 30.1 617.64 73.5
F6 5.02 222
F7 5.1 23
F8 3.59 26.3
F9 5.37 27.8
F10 5.44 23.4

Mcan 5.1 27.0 411.82 74.25
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HMERTRZISEBWR AT SRRYBETH  WE RBURE - RAE
e FLEAE LEFEAEHENEREAR - HELERLEEERK
H# 15 T RENRESIMERERANAN LG RTEFE > ANEHE
BRAMSEREGEHERER - BRI ERERA T EERME  CEEA
IHE-AEEHEREZTAVERZIBEAN - ANERENFBER
MABRAIBEFR AL AREHHNZRARR - ENEELHEELNEHAEAR
BEKBH 60 FERMA - & 14 REK—K > TURSFSEHAHBH RS
Ble AMZEWR H8 88 HEFENERFARTR T eERUHRR
EoOBARRCDARRFER -

7Y ~ G R RMERR AT REE

L UBEEERBETRAZRAET

a ATHRRERZ  BREXSAMZIHEE ATAHRZIETENERN
ERVET2ZBRABRAET  BNARZATIRAHBTRETD  BRA
HARHEBRWELAIANBETRBEETES > RURELFAALH
REBERMELRE  FELAVIRREARDZHE > TARRE -

b HIHRTRALGRER  BEIREFERS WHLSBE  ATER
% BWARRE BERE RAEESR REURESE > TUREK
TRES2BE B4 AL 0BRGN ERAMESFRRERE  NRA
Pl - A NERERHBEZREZEFBER Al FREHNE
EUGHTRERES  ARARREBERRATE -

. RBAGHZBE TRARNBEZEIUAE  AETHAIEIN
BEEUERAGHBEZHEIHY IR EFTETRABRERIFR WK
HEH  HABABRBRFLEURBEIAY  ORHFAIARIEIMLR
£ SRABRMBEFRAURBEIRY aRFZEBMBAZITE > AR
ROBFXBEFRAOBEGAY e PN EBERRESMRARS > T
BEZANECARMER LERYRENAZRERA » RUABXBEXERA
BRAMEGES - AERHY VB EHBPEZBEZUFRAGERAS
£ o

d MBEAZEZARSAAYEREHAERTR  ATBEFAATIAN
ERALABABBERR AR AEREEMBEREZIBEBHR B
AREHNERMENE AR ELAAG BT EETAE  EHELALEAH
CERBEERZIF R DRBRREARATIBESN  XAANBLRR
HAEAIBECEAZABEET S, BILERBE ARBMEELXEX
RELHRZAR DRABFRELFRIFHLE -

e FERARTHEE  EAMEE-—THHEHFSTBERS  REXK
RERBAREZ LB THRELERA - ARBE R ERLREALRE
ENFAEERHMB AT ELIRAMERERE - RBARAKEAER
T zEh o FUARBEERRRER -

SALAGEELHES  BEUAIABATARIIFEAREGRAY

70




HERw Mt ZF AR -
2. FEHEM R T REAE :
AAIBEREERE T AIARICEZEATHEANERIT  HEEXK
ENFEEREA L HYBARRUATIBERAFTNEHEZER > E4E
FUAEIRE - R ATHFTFARABTFREGEIHT  FTEEANEEZF
REZE > HBBEZ AN PHEZEL BYEBRREZBRELERT
HEREFFERRRZIBTERT - HWARYZEAFLERAS L NF £
¥ hHZFRIE Trichogramma sp.(Liuetal., 1986) » BEE B BEEHMER
TR BRI R EAS S L HE  BWATHARTREA L F L
Pl BAHEZEE YEMBIXETFLAERSAEMERBEATR
B FAHREZA W EREEHRAFRIM - W ERBAIET » UE
RENERFTELEURBEMBRIAIBEZRAL - EFXTEAHET
ATEUNRBNAELERE T —EFIH - RXBRARRENERZL
BOoATHWIRE bRAEFHFRAREEREIT R GARAEH  HBE
MATEHHBMEAEREBERBER DI TRERE  BXZETHOE
B EREBEALZELETHAMARTIOZIAR - HNEBER R ELEHETH
EAMPZHER  AMBRABARBFHAES  EEEBALHARET -
G
b AT & AR 4% B 8 % (Hassan and Hagen, 1978; Niijima and
Matsuka, 1990) » WRHH M ABERBRATENER - AT EXRF B >
PEHABETUALCABEOZATIREAEAM 2 E 8 (Chrysopa
sinica)(JEl %, 1985) R A E #h (Chrysopa septempunctaia)(# % ,1985) « £ B &
M Weslaco 2 7F LA L B ¥ A £ 4 & (Chrysoperla rufilabris) 8 % 8 2 ¥
(Chrysoperla carnea)t % 4 7 75 2z Fl (Nordlund and Morrison,1992) - & & Fr
EERBEEABEAZARBREY YANMAZAIBENRAH L TEY
(Mallada boninensis)z &R > FERTUENBERY - B4 B BFHR
EBEAR R RBEHBE S%UL B R EES  EFENLEY
BERAE REABRRGHBEIZILE  YHE—FFHRTHE - REX
ETRARAN-ERANBLER RY B F T RERE TR
BoBHMERSIN  REBBBENE B0%AEL  AERETHBEE £
LZEBET WMERKETURH > RAKESES AT R BT EH)
AE DR BWAERTHUEATRBRE IR EET -
b.Orius £33 :
XBRTHAUEERZALEBNTE F %A K S > B H A Nakashima & A
K RE B NT Y 84 & /N B4 K o 4 (Nakashima 4,1996) » F B KB
BREAKAREORZATBRGE/NEEOrius similis) Bt 2 % > 8
FEBERET AE(FE,1986) c REYUAREAZ AT HBE Y FRE
ZBER HEBIFNEFRANIFR M LA E Y KN E L L (Orius
sauteri (Poppeus))F B R & > HEFIHRIF - XHEFTHFH 1828 +
198 R RBEFRE 725 4 > GBETHIBENRMAEEK S X) KBE
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ERAHEENAL - BERhEERNFAATREARNELEZRESE
ITHLE HYBREREFASFE-—FHRN  DMRABENELZATE
EEMFARRE - BH—ER LR BEE RN I EHERMBATUE
EFFRENZATIBEUL AR TERS RORMEN > ELTERE
B ABEANREFERERTY HAE_EBABYEHNRZRBIZLHE
B UABBREAR I REAREEAETREZLFRRHEERK
ARMEFAERMUER > ERAMLEERBEA -
c. MEH :

PlEA > A T B & 4 & 2 & (Lemnia biglagiata(Swartz)) » £ £
BYBERRBHREIBEARY  BERFAR RBEFRES § - B
BYRESEN HBEERRTENZHAR - ABZATHBAXERRS -
EEFERHNTHEL  ERABHEN BEHmK RTEEFREW
ARZEHE E4NEAAFEIARBET LT BEXATHB AL BR
BHEEBGIHR EREAIBRER M I BARE  BRFERTATEN
FREZBEMAIEAYN  TUERMEARAIBEZTRERK - WA
BREHERADEREREE  REABEIRERR I AERK —HRE - B
o HAEFTHAZEBMATERAAZBE > T RE®FESRKL - H
HHEHE -FAEERAZTRERRK -

d HREHE

REXBEAUMFELATIEARBERARE B ARMZBE > &
78 4 2 77 ¥ % 72 % (James, 1989; Ochieng ef a/,1987) - E b R ER B R
NERBEZEN WTETHERCUBRERAZAIBEFEHR - £
FHUFYHRU SRR UAGERZATHBARY > GEENFHZ
AT B E SRR K BB H(Hypoaspis aculeifer) » ¥ LIt A8 2 A R
ERBIBENEET R B i RBEREINZET » BRA
NERFRUBERDZBREBK -

h - e

HBTERENG BT ERDZAE  BRAKXABEENEIRRKESLHE
BRAENEELZE AT M- B AR ELB PRATHERRT RHEER
AEBRRZBHBET BEMALAHRNASH T FIHNEHARRAEREFAR
ZHH TRERVAFTREAL > MBERAREERE » BRHARWMELE
BB - EHEAGHLAHARBEZRMBREREIAIGARN  LRLAR
BHBEEZBENYRM > RAMEXVEREESGRZIATIRE - E—8HH
ARBBREZHRANBEES - Bl THREERMITETLENE > FA
IHAGIHRBAEE  WEHAAIHEBEIRYE - BWEHWRE AL /AR
BEUEFALIHARAEES:  —VIEHNERBRE 250/ BHEE
B FERAMEEZ K BWEZERSFHNXREN  REARFTABE
UHFERMIFMETEABEERAR ITARR T ERIRGTRERE - &
FAEBRESRTSE wHRABBEZEE  FRETHERUTE > T AW
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I TRERE MUASFTEHELH - FHLRKRARTRABALEAR
MARBABZEE  BREAAEEHEAZRY  CHEREEENTEAR
CWARREEARZBYE - MARMEERARBRRK  TAXRBTHRARE
MABZ TR - EABMERTHLAGTE TR U RN FEYRBEZA
B EELFEZHEAT  TURRB IR EXF AR RAERBZHW - £R
HEEBEBRZEAT  ZARRRERFNET LHERESEEHRSU
NEGAATIZ N REREN AT EEERUNEN T RRAEIEEWBRA - %
RAEKERENARZIE EANMHABEE R AHAREN  AREERE
ZHRFAAE  AMERZEFRERAIENG —FREH - WSHEA D
BBARGEFRAERY  HARAKTEERARTA UKL
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Prospects of mass-rearing predaceous natural enemies on
microencapsulated artificial diets

Wen Tai Lee
Department of Applied Zoology, Taiwan Agricultural Research Institute

ABSTRACT

Microencapsulated artificial diets used for mass-rearing natural enemies is a new
technique developed in last 30 years. It overcomes plenty of inconvenience to rear
natural enemies by living preys, but also greatly decreases the cost of producing natural
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enemies. Some natural enemy products are already available in market, although there
are a lot of technical shortcomings needed to be overcome. It is firmly believed that the
technique will be useful in integrated pest control program in the future. Taiwan
Agricultural Research Institute (TARI) started the research in 1989, and so far has an
important break through in continuously rearing lacewing larvae, Malted baseless,on
microencapsulated artificial diet for 10 generations without any obvious weakness.
According to reference and our experience, some rules could be concluded: )
Microcapsulated technique is more suitable for production of predators than parasitoids.
(2) Polyphagous predator has better chance than the oligophagous. (3) Predator with
sucking type mouthparts has better results in rearing than that with biting type. (4)
Microencapsulated diet rearing for big predator is much easier than the smaller one. In
conclusion, lacewing is the best natural enemy suitably reared on microencapsulated
artificial diet. Next, some Heteropteran insects such as plant bug (Miridae) and minute
pirate bug (Anthecoridae) has opportunity to success too. Rearing lady beetle may
success when artificial diet can be improved greatly. The predacious mite also has some
chance, if smaller particles of the microencapsulated diet can be made. We can rear
lacewing successfully and cheaply which has great influence in the integrated pest control
system in Taiwan. The possibility of mass releasing natural enemy on pest control
program has been increased considerably due to huge cost reduction in natural enemy
production. We can use natural enemy as bio-insecticide for ecological balance. In some
special situations,such as greenhouse or screenhouse, etc., it can reduce pest population
as quickly as pesticide spray. Since this method can solve poison and residue problems of
pesticide, it will be easily accepted by farmers and consumers. The environmental
pollution and ecological disruption problems can be solved at the same time. It can
providea correct way for pest management in the near future.
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