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Rone e o i A R S BREE A > S8 T A IR SRR TGRSR &

11



mwﬁéﬁﬁ&ﬁ%&ﬂZﬁ%ﬁ@@%ﬁ%ﬁﬁi

2019 Proceedings of Application of Beneficial Insects in Friendly Farming, Miaoli DARES, COA

PR A PR FE anBiaE 7 8L 18O 17065 2% > JTREEMA N - HELUZEPHEREE
BB FEEME A (LR REE - (E22ACK - BRSNS A 2 B EL B B f A
BakR AR 2B SRR A R RIS © B R A H Al M AR A AR BEsa s - (B FE4E
sk HER ~ ARRERREAYI SR  (RERSE SRR RSN A R R
SRR RS B A SRR ~ DIRE R E A RRK AT - ML A0 e s A REFR S i A
VIR ? RECE AL RedElR KRBT RAE L R A EZ R L - AR - 2
3 RE PR ath e 7 Y 2 A M B e MR SR A I FE R RS 2

H 1909 fE#E - SREVRECEAL - BUBRG AT R 2 ilatdtes - BTN AV aEM Rt
FeffoeIbTes - ERFES (R ~ 25BN A - [BER R HEES/ VYIRS &
HYIEIR © JeAFT o S ARIRT e R M RERE A S A Z HIE > MY a &M IE
B S B EIEAEGE 7 RAS LA AR R HI T RYE 2 8 Fakry A Yba
R E S o 6 i IS S ER R o E il & K E A TERE
B~ B EAERRA - FHRHAY ERREN RIS A B et e - T REEER
S IFRRESENT AR R B HEEE  Boa RSB iR E Tk - AR ERE
AR RER RS ~ Mg s H AR A% & 2 TBRE - e BRIV B A T
i SEHIFR SRR ? AT BBl S 53 AR 0 R i B MR R LA - B R 5 [#EAYAC
%~ BRI LB RET ~ H RTIEAEDT S HER R RBOEE - R RS R R B
HE0 BtgIR IR RS R A TTAIRIFE T A -

=5 CIPUFN =

W 48 1 %% 8 (Vedalia cardinalis) 7F 1905 4F ¥ 1 4 8 K % 4 > A 1909 4F & [
AT 7 B 5 13 A R U RN Z0 2% (Rodolia cardinalis) B3 GFH RS 4R 7% 82 (Icerya
purchasi) R e NE VP EREh 2 F—F] (F 2 2011) © XAE 1913 32 1955 4/ »
Ry T e EEERER S (Odoiporus longicollis) > HENJE ~ &R = & 5[4 TUH: R
JEas (Plaesius javanus) - % 1916 2 1980 FE XUt H HIfE ~ JEEEE ~ R ~ B »
PHENEEEE B RS ARPERR S 1, » Jdth s D T 5 JE B IPEE (Telenomus beneficiens) ~ HIE
BN ( Telenomus beneficiens var. elongates ) ~ FHR /NG ( Chelonus semihyalin) ~ F;
E[1EE R/ N B ( Bracon hebetor) 55 FHRFH/EHEARYE ( Ceratovacuna lanigera) -
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HORE = 4% (& 9= ) (Proceras venosatus) ~ = W& ( Tetramoera schistaceana) ~ H
IS (Scirpophaga excerptalis) ~ —. %G W& (Chilotraea infuscatella) [ % U5 (Sesamia
inferens ) G Eaa 1923 £ H & @RG U NE W/ N (Opius fletcheri) 6)NE
i ( Bactrocera cucurbitae) ; 1959 £ HEE 5|8 &k JJ & (Bacillus thuringiensis ) [fj /6
fidll 5 E 5% 1969 FEH HAS [H#EHTEC 4282 (Steinernema carpocapsae) G % 3EE
& 5 1973 FE A5 [/ NRERL (Apanteles vestalis ) Je iR} ( Diadegma fenestralis )
B3 06 7N 22 Wk (Plutella xylostella) 3 1974 - H H A& 5] #E 40 1 1 9% G & (Apanteles
glomeratus ) [77,640 A ( Pieris rapae ) ;1983 - H i 5 5 [HELT By EE g2 %t/ N& ( Tetrastichus
brontispae ) [7;60] WMl T-4LHgEEER ( Brontispa longissima) ~ [EIEEHEF 5| HELRIESR
ONEF 4 9% (Trissolcus basalis) B /e FEEM4EES (Nezara viridula) 5 1983~1984 .5
e 55 | HESTRE R/ INE ( Tamarixia radiata) B 6FHAE KR (Diaphorina citri) 5 1984
- H =S HEEON FRIETRIRINEE ( Trichogramma nubilale) 7608 N FORIE (Ostrinia
furnacalis) + FRHRONEE (Trichogramma spp.) FiiG/ Nl R REE (RIS R =R ) -
74 K 4 8% ( Conopomorpha litchiella) %% 5 1985 7 H HI JE 5| # & & fii 1€ (Diadegma
semiclausum ) FFi36/NE8% ( Plutella xylostella) 5 [E/4E R ILb5E ke B B @555 | #2742 14 -
R ZERE/ NI (Dirhinus giffardii) /G JTSREYWE (Bactrocera dorsalis) 5 1987 FEHE
JE 5T [E T IR R (Cotesia erionotae) R EREFFIEINGE (Ooencyrtus erionotae )
Ve & fEFFE (Erionota torus) 3 1988 FEE I ~ HAS MR =y &8I/ N (Encarsia
formosa) A=W ER (Trialeurodes vaporariorum) 5 1989 75 [#ER Shkit% ( Dacnusa
sibirica) BaIEMNZ BEVEWE (Liriomyza trifolii ) 5 1990 F 5 B J& 5 5 | 4 7R AR O 4
( Trichogramma embryophagum ) [ 7GR FOKIE 5 1991 4 H EIJE 5 [#E H eI 27 A i
(Encarsia flavoscutellum ) [fiya H EERREE 5 1992 4 H JEIIALKECGT B IS5 [ #E /N ek ZF
44 (Diadegma insularis ) 215 HE/NEHIRZT 45 (Oomyzus sokolowskii) [FiiG/IN
SR 5 1993 A H BB 5 [HERON FORIE L) &3/ Npi i (Macrocentrus grandii) 6550 M &
SRR 5 1995 A5 [#E B g/ N ( Encarsia spp.) BGIEHER &% (Aleurodicus dispersus)
1983~1990 £ 18I 2K E 32 B0 B M 5 ENINE S (Amblyseius californicus) ~ SEHIHT
FHE S (Amblyseius fallacis) ~ FEFITHAEEH (Phytoseius persimilis ) 76 — BEEE b
(Tetranychus urticae) ° B 1909 F-% 1995 F[d] » 5[ /8 & HY F 85 K E4EET 60 fi
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RELEEES » B EFFAMEREHE 41 18 (68%) - fHEMHWE 1058 (17%) - FAEMEE
WH 6fE (10%) KL - FHLAKMERTEH R (FafEH) A - 5K RE& 207
ek 171 HFEE & 271 - (L7 75 & 6 1 - JEMEE &2 8 1l - B e F AV EYER
A B Ry RS DER R Z B2 AT - PA_EARE RS [ 2B TR (TTE R G EEYI
EtelE /) ZAEER > ARk E TR £ R el AR & L 2 BEEAVAER

G

KRBT FH ) Z R BLBLR B

Ptz E iR AV E IR - H 1995 2 2007 4F 11 A » KHEFEREHZE AL 3
SHERIRIEYE R KEITAE 30 2% - ZAMEAR/VEDS AR KRB BB ERE A
TEHEAYIGA - R EE R - TREIMEMES [ER N ER=EE - MR X |
H AR BEREER RAFPIARGH » B ERRI (& B R R KR HH T 1R A
D RS AR N MU R TR SRR E R - BRI RN RER MY EENA
% 1 ). GBREEEOEREL - RERESMIENE MY R © 2). 26HTAHHEM
AR ~ % R/ NEHIIEHEHER - BEEReF A SN EF EEY el EHEANE T
5 3). BN 2 DA i b A2 R e oy L 506 T ERHVEREE - B R L% B REIHSHIES T -
RESEREED T N ERBE N DiaErt: - ERBARAGE S HEE0 - BEHEY
FREERE A AR AR > SURSRHOEOR AT e R © 4). IR B AT & ER RBEE T
TE T FH R e DU 5 o B AR TORR 5K &+ 5). BN R T R s (B L E K
B AT AR ~ EVIRGHENE RO sl R ez e - NiA S RIEG - LA
TEREFIHIRIRF A B © 6). A RO 22 H IR B 2 o s Y SRR » AR
e JE 2 st FsiFy (10:00~15:00) HAESREHBUREL 7). & HRIURIFYIR B0E s % S8
KT EZCREER = LR B AT CHE N B -SRI ZEE © 8). &F
A igpl e R HA EREYAE e R ~ RS » MERHZ HELIEYREE - SRz
TEYE SRR B - EECRBUEE I R FF AR K - A A FH A R
SRR F & Z TR -
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R A 1T A g e s CE Y R R = =0 ed > 40 SRR AR /N
AfasRES: () 5 MEIRER/ MERTIERTTREW () - MethRE - AEE
IR e - IF&k - &S =ERHBERAIas Bk - RIEUREEFL0E © T
RIS AT G R ER i~ 4 - BB RE R/ NBRICESR A aATS ~ Rrd - IFE
0 E

1. =PEHBRESR ( Cantheconidea furcellata) FsREE &M EES > o] LK ER &
H4hd > ARIGURER ~ SHRR - BERUE ~ Sra ik ~ N ERE (E—)

INEH BB E ~ BEEE - FlEH%E 40 L B2 gk o MR - 40k

RE ~ HIE ~ B2 ~ JEHRE ~ 88 RORBEFH - 25°C N st B ey O

K 7~8 K~ aa A T e B4 514y 24~27 K > MR ER — M Al 00 1~2 i A

(E=) » —EHeidHsanEnZ T8 BREREIARSERIRE

B 5 IR 5% - SR 7 KN ] (o) s S RS AW G 05 A ~ BA ERREIAL

NAFIEE o T ERE R AR IR 2016 FiEdHaz 518 - Kb ES e TR

SO ~ /NSl R B e R S =T B TR e F & YD Jabt 9t b (Tuan et al,

2016a) - PEARIAYH B MEEREEE AT H T DUR ST E SR H 4h & Ry &ifi iz

e BEAMEGRERRREY LR - BRRAAERNRUL S SR - &

TR - BB BRI E S N IS E - A B — RIRE s a2 R e MR tE

T~ 7SR o

2. FHT/NBACKERR (Orius strigicollis) BeBIy MaFERE: ~ Y EENI58 - HEEK >

RS TESIHIREL - Al EE B TEATE - frdd - TR - KRR - BHaaE/ N IE S

(E=) - FEHENRRESE RS H > gl AEYHCE B EIREH &

SR E AV A - — AT HTHH R 300 BREATE - HINSRE RAEFRG 3 A (B -

JRAE] A — e E W6 > —EH & 500 LI AVl - BEREBEAH EE

ER RGN T D5 EE  CREILRERIAR J7/NBICER VARG - BFERTR]

REGEREREN RS RE T - HAEHEREERER RGEVIN G755
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ERE AN AR RSEYIVDE S EH -~ B RERAAEIEE -
EHZINLU BEIES (Cadra cautella) YIBUEE (B EHETT B E T/ NEICHESRA
TAE > HREF R R & RO FfE (Tuan er al., 2016b) -
RS R R A R K RS 0 ELECEK 90 B 1,400 FE - BZFE KL EL 2R G T
Bt as ~ Mk~ aka - TR ROREE o RCEEN - AR EEK » DUR SRS E
F AR H B 2 Wl sh s S ONEE © §F 229 77 BIME I ARAE ~ 8K ~ FHe s ~
g - MBI F SRR EZDE - GEAR LR b DEERER (Mallada
basalis ) F1Z PB4 (M. boninensis) FifEEZIEH » HZEIERBIEA » N E
SHIEMRE - BHNEANREEE - AT ERF0 R EWETEATE MRS
( Corcyra cephalonica) BN EZ A EER ~ BEILEIENIE - HEE AT ~ LFEK
ARigr o By TRHRECR ~ fREERe - sl E e 4L 7 DI A 0N
SR e B TS Ay o [FI 5T RO 85 5% K 2 2 L s R il - (E s BRI AT R
ARSI RS i Fe feSE LC B - 22 S BAIIEE RS ~ HAY (Chang and Hwang, 1995) -
FEHNERE T LU pRIE R UY e B BRI A RERIE Y - e T R
Bt as e “REREA B ER (BT) - BT FER GG &S A
HE RN 0 FEP AN ERET & - WRERCREL DA REIHIA imRHE S 2 &
% - BRI SR REEY e e EE REM A A FIEE -
. FEREREME ( Hierodula patellifera) & R HATEIFERIH G MR > BT &
iE a1 Es - DO - S > B ER VR ERAIT KIgie s HENE
AR R B YR o B SR R SR O R4S T 1L A FH R 7 SR B 0l e L At e A A B
R - ORSE 25°CPLE—F A= 7 90~120 R5gpk—tHA > HEh 7~8 e - pkak
ey 120 KAEA  MERER AT 3~5 (EEZHY (100~250 KrON /H2 ) o #EuEE i -
SA 2 RIAY T S ED R - SN ERMIETReR o IR b —#e s e B AT
ik E R > WEHE e EER S TR P A REPFEZA - HHEFTRKINA[E
A B a5 a ) -
ERE /N (Anastatus fulloi % Anastatus japonicus )y FE %l H (Hymenoptera) -
fie/NgERL (Eupelmidae ) - ~V-RE/NEEHERERCER <~ PEEELY 15:1 > S35 — & PR/ N
Wl an — A2 K& R EE T 140 FEOY - FEAL AR 10,000 & 2H8 /)N RIZYA 9,300

16



KESEEYL R ERRER

EIEMER S B R RS A A 1,302,000 EHFES - PHIASEmE (58
2010) - N—F—{ERIZREREEEEN 3~7 AEW - SARFEF I
RE/NEEF A - HENEMERERFEHDEERENEETIE FIE/NE » 555
HATLAEREE (Samia cynthia) G HHERIE B PR/NEFEREF L - BARE
FERER > AT S U E PR/ NE > AP/ NEEPHE 5~ H - BE
RENFERT  BREFKEEITH - FE/NEGETRE - FRHEE SR
ERIVINETE L > N e B F AR - BRRREBEERRNRI Bk
R (525> 2017) - EREUSENI S —HES T EE I A > {74
LHHEFNERESE_AR=HYZENCHE - ABHE AT > IEERET
HYONRLA RESCBIA B A2 i > IR H AR & R (BB AR I P B - LB o Y BE il
KIS N BN BIRERE R - mI200 S [#H - 280 RIE R iz R
ARRRZ (IRREEN R - (SRS BIEIAET R EREE > WEEE
FHEPUERY AR - AR R R R FEBRIVR AT EE T - BT LUEE SR
B~ JRIE R > B RGE RN BPTaRCR - LHN RS n e E T
FHEY) (CAafTER - fESE) DEEYE - S TIFEARARNTE - 25
BERAAIR - B ARG R ER IR EREYEE 7 K - 1 R EATE R -
H U5 R PR/ NG B R R > HE 108 FEFHILEERE R &BE2 R M A
NEVEREFIENE  BREGFNAGHETEAER ZHEE=H LR
TR o HiRER 2,000 €2 PRE/INEE B AEUR D SRS o Ak D AT
HE » EEEAG2IRERTE > LIRMRGIRSEE - BUFIMESKZ TG
S TIF R =B EEERRE - siEhR RINE S o gE » CHAERICTIE
/NERRIRE > [EIRE AR RO T A E T4 & b0a

6. FEWER (Nesidiocoris tenuis ) T EAHEHG Rl B R B HEMES: > HUGH/758
HEEN > AR ERSRERE  BEREMERMERS - MEM /N RSN
BIRHIEY)ATRMTCE D ~ Koy A RERERON 7 A E a8 - E AR aREY) -
THBWEEEIE > F P AR 1~2 > EEaEERER IR RS RRE - A
KRBT R REATIEE - R AR R H & AT Z R E P A B &
(BB A vl s DA 5 R VR -
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7. ¥ K € Fé /N ¥& (Dirhinus giffardii) & B % H (Hymenoptera) ~ /v i F}
(Chalcididae) - Fy—FEREZ T IEAVIHZ 406 &8 HH B TR RI5 R EAth 22 1l sl B
BN HIEARE E L ZF AR S R 5 SRR AR UIAE 20~30°C HYERER N ORI A A
SREUWRIRAS > 1Y 30°C WVERE T BA s BIHVERE P EINEALY Ey 52 H 0 ARk
DiyEr AR S B BIEAS I A AR AT 90 1R o B ATE I RBEYIP a5 EBUIIIN R
BRI BT AR MY BRI I > R ATAY4 2 380,000 S E AR FIHREER
HA R o] SR L A T R R o eI 06 5 EL T B e L0 2 22 0 2 R AR R 152 i
(Hwang and Chang, 2002) - 7JR&E 2% -0 H S sl et e AR BT - &8
SRR [ I RIS AW 6 a )

8. FKUTHRHRINZF4EME ( Trichogramma ostriniae) » [5 1984~1991 fERF4KH] » &l
SEABRATHIES ST > BRI T DAVMKRERIRONAL R B (A3 L > Y E N R AR AR Ui B A
MR - WAERTRSIERT S R R - P ER AR KRR £ ok
SRR » WAC A TEYEER] (BB ) (R > OB &S TR T2 E R —
SO FOREE ( Ostrinia furnacalis) 2 f&% - HIFREREH LSR8 (H5%,
1995) - HAIGEERR RS FHESTEZ AR - 358 K0 [ G FE i RS
ToriaH > ARG HEREISERIBITARI AR E - & RS EN e 4
WIRNAIR - (ERTTER RS 15~20 % (TR 20~25 H) - BAZAREICER
IEZF AR —R 0 RERR 45 REBR—X > SEREAEBRIER 150 / - B
R ZATIE 6 AR (817) {7 higR Bl RN R 6 AR (4982F) - Kl
R ONEEASN - FHETEMSTIAEE R B S PARE H iR - R H S AR ERHF
FORIEIURI B4 o 367 R A PR R B KA - TERTEREIN > WikFig R EiF
BEUKAE > SRR RTUE TR -

] i I A 2 P 5 A v G ) 35 L
T KRBT G SRR » LIS R - (I 48 -
TR B R RS B - FERRMEENS > MR
ERAEIAASTY T > LUIERERECE (REORE  SaME) R AEDIa R -
PAT » AEPIIIERE AR A - FESGINEBIY S SR EH SR RED s &
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B EE > EBUErer B8 I REEES > BEHRE(IgEE MRS
FEYNHVIETE - A RE BN UK TR B2 el 2 BRAF © INIIE > REREY A RS8R IR R - fi
AN FEIEEE - LRI AR ERE 2 A SR & a2 ATy - THZ HEY
SN HERIRBTREFFAERTRE " /KM ) BR% > BECUS SRl EE 28 E M Z 71T
M ETEACRIRERE R RN ORI S BB B EYIRBATE - iR R
BV FIE © SR A BRRAER EN B ET AN - RE—EYNALER
& > KA sl ) NS » Batth nT gEEE A i B Ay T UM B S - &
PEAFHAEET 0 BALEERE ~ MRS - EREZEATE ~ T FRBUNFEARTI#
BAEEOR - HEER RN LR R RS n iR E AT - BiE A SRR
WHEF A AR > DI K @RS e hE - IR S S IR - M B #
{EEEERREEIEGT ~ BERAEYIIaRA - XEUZE TR HEEREY) > #5914
&R e B LRI b LA M5 s i P P <R AT A B A

TR A VB ia e ity AR AR 3% Ji 5 1] B JRg 53¢
EYIF AR E R AR R 2 A sE RN 2 B AL ERY REEM - 2R MBI B At
KEIEENZ - 2R TS iR S MU R » AR wm FERE
TEEN AR = A AR AIRER » N EIRY2BE RS B AR E R 2
(Chang and Hsien, 2005 ; Tuan et al., 2016b) - &UhHZE M E A B S K S ER
PERYERE - A TR A R R 28 A\ T aalietic /7 8L 5 Sh b e B4 A AR - HAlmE
R BSEYI G 58 GE R & R ERESSH &F » B2 FMRRE LI - 14
TTRERERAIE L ERERE R 5 - BT - sty - (FYIE RO (& - 5 -
SEEAIE) o ERe IR - HIEMUFRE LI - a8 EEa KiER
WA Z2ER - HEekik - EARE - EIFEY) KBRS 2 58 - fLHE RIS Ak
TEAR Y BE 1 S B T A VA - AR SRR ~ BHMEDT G EAVECERS I - 20 ¢
E1F S PRIBR LR MRE A BE 2T ~ DLE S - 19A RIFAVIERE R #H - TE FaEE
SRR SENT - FETH IR RO S SRR JORE - Ao aa B S BRI FRRE U &
HYRHY - SR IEREAVRERCR RIAEA AR FIEOR ~ 404 NAWHIN AR (Tuan et al.,
2016¢c) -
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Mo aH

GENHh RS - BIVEH  EESI o B E e A EH
Wik = e BB 2 BB E 6 2 e - BUERaE 2R E - ) hRRIEIH
SEANE - EREFESRUEEENES - BREINE A SR8 B - SR EEE SRR
B (WHEHRELT EE T o FRFEEN A LR SERItBER 1 B R RRR S
Fe IR > BRI K L s A R R IR SRR - SR B E ey
RN > QIEAESAERAIRIER - & 17 Z 2 EE 0 A KU R Y05 e/ Al
g5 0 WA LELE - SREEFIN KB AREMRIT ~ BV FIEE ~ EiE T REUC SR
ST o BT TELEFAHER K ERES) - WIS BUFEBIR T A S P E R RE EEh5E
BIELERN > BEEHE G LI R e E B AT, -

HRBZH

SR 2011 o REEA I EFRDTE LORI - BEAREEST - No. 28 © 41-
47 -
AR © 2010 < 7 H (Hemiptera) EHEER} ~ oo WL HATEAE - 55 59-63 H » B30T
BR RO AESE B AEFE () - BEEERESN - Y4
WPRRELARE - TR EtEYIEtefs - &dbmi - 316 H) -
SiaE ~ BB ~ BEE - 2017 - HRERRM—PHE/ NS 2 B REM - BREEIREE
(JE3Z : https://www.coa.gov.tw/ws.php?id=2506383 ) -
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B8 7 ZARSEN25CT 4 F24-27K,
A #5 P L ¢ 2 868 R M 45 & 9p
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RhEEGRRE (C) - KFa i/ NEAEER A a e Bk (D) -
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Development and Prospect of Biological Control by Natural
Enemies in Taiwan
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Abstract

Nowadays, our government encouraged all the farmers reduce the applications of
pesticides to 50%. First of all, the concepts and knowledge of biological and safety materials
need to be extended to all the people for reaching the environmentally friendly and sustainable
farming. Even though many dozens of natural enemies had been imported in the past hundred
years since 1909, only a few predators and parasitoids are available to make success in
greenhouse behind the stress of extremely climate as well as the long-term dependence on
chemicals in conventional farming. It is essential to conquer the bottleneck in mass-rearing of
natural enemies on high cost, wrong releasing measures, and low population increasing rate
of released organisms. Farmers may build up a natural enemy-friendly environment through
lowering down the application of pesticides and growing the sheltering green fence, especially
for the advantage of their surviving and reproduction. The information of recommending a
proper releasing rate of natural enemies and keep their population increasing in farm are the
only promising requirement for a successful biological control program. In this article, we
will discuss the correcting and direction of further biological control task based on the past

experience of importing and releasing issues.
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