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A=Wl 6 E 42 (Annual Biocontrol Industry Meeting, ABIM) & H R4 aEEF
JE—fEHY IR G - HEIPR A TE Ros B SRRSO ~ S BRAE ZE on ~ (i TS5 AT
FEBHEECP G - EYIGEERE—(E ST AR RAYESE - 28R T {REAEY)
iaiIsEss bz Ah g/ e B AR e 2 A0 B e AR i i B o (IEE e R iy S 7R °K)
Z G o MEEREMEEER 17 8 AR NI HAIRE T AR RIEE - R EEE]
{EERA A EIRYARER AR FTATAE L - {5140 Syngenta - Hoffmann-La Roche - Novartis... %55 » IR} -
Bayer + BASF ZA St # AL AL T ZER - R ZER BN R E T oGl Gkt
B o

ATHIREREH 2NV EEET G - FEE RSB A BVl a e f 6l
e A A Y R - B & HE B4R ) (Microbials) 2 AE P15 06 - K 2890 E (Natural
Substances) -~ {b £ {# 51 2 (Semiochemicals) & - A B B sk ~ KK E Fi 2 &E (low-risk
pesticides, LRP){Y &\ fs =T (d All#5TE (Risk AssessmenT InnOvatioN for low-risk pesticides,
RATION) L{EHi 5 - S8 B L FaTam A YID ary B8 10 B S EITT v B - #EHH
PE RO £ B0 B TR AR VI B S 2 SR B - BRERR S - N A H TR E & =
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2 ABELE

% 19 RV EEFRT G (ABIM) it 2024 42 10 H 21 H % 23 Ok L ZEB ST
2o EEh A E ZERH ST (Research Institute of Organic Agriculture FiBL) FIE&49l6
#ERGHA 2 (International Biocontrol Manufacturers Association, IBMA) F i » 2k 5t 57L& 3t
AN AR BB ER L FRS AV aEE - 5 EMREIINaE IR B2 B0
7E - MIEATTIH » & n]SEBASERCR - T TKE 67 {HEIRAY 2040 LEBLIEE » AR EH
ARSI REE ~ 8 Y EREEERE - 78 SRIBH ~ 2 (H TIEY) K 11 S5 a1 &k
% SEFELIREAFT - BB BT THY/ NEE R & S A EE DAY R
BEAN - 157 REfERER T SRR RIAEREEMATZE » BEEKAEIVERE
EEEH - heHEENRRELHRNE T K - B AgR T2 THEE - (DIBL
FRAYEER - MERR A FREA EL - WA FEN S SO EYIa A8y
QBB R E YT e - DN FEHE o] B A T e b ARy B e RIS A T
B QRS2 E - &SRR E A armee 7 - WHE A e m 2
{EH -

AW g FHE BRSO AT AV a E I BLARVE BAHRR R - B E
FfA"7(Microbials) 2 A= %5,6 ~ K 2AY)E (Natural Substances) ~ {EE2 {21 2% (Semiochemicals)
%o AN EHGE - K RATION LIED & - R BRI FER R eV ey a1 e
FHETTEIZIE - IBMA BYEIHEERE Bernard Blum ZIABIRER 20+ - BEEYIIRE
FRBAIAE Y SRA BT ARIIGE TAE - g 4E 1972-2005 FEAEEZERAY Ciba-Geigy (3R FsshsE
FIJeIEZE ) BEIRMNEEEEE - AT RN - MREERTNEEEAEYGE S
TEVIPREENA R A SR B BUK B e - ZAIMAE 2014 fERR A - T 2015 4548 - K
T FREEN IBMA YA E Bernard Blum » IBMA &4E48%¢ Bernard Blum Award 4545
e BB BN G - B EaEiRaF e T mE HE R E - H Y AHIE
FERRSE B N2 e - 55 ABIM Fi%:H 10 H 21 HAETARSEES > 22K H 14 BRI 0
ey 30 fFEMmE T - A 4 (HMEMIE ABIM _ES: - AEgrEYIGaE meds « Certis
Belchim/Certis Biologicals for Toltek® » &5 —{EEBCN L &/ NE 2 gl (Take-All disease)
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A R S {5 Bacillus amyloliquefaciens D747 7 A= iR - HAC A EREGH YL
PR R B BRIk - AF P ' R e BRI 58 BH R 507 1 e Py 22 &g (Gaeumannomyces
tritici) » EXHIBON i EERVERVEN T Z — AR T2 $R8% ¢ Cearitis AYHEAIZHS -
AIERIER BN TE - #EHR REMO JAK - BURAE SR E L > AT EERE RIS IR E -
WP AR E Ea Y FRIE - (EF BB EIRE SN - MAEREI NGRS ER At E 2
PIRA [&[f (& ERIRVEES ([ ) - ATEECE R EHEA RS I8 SAMO IR » RS 97
TR - 5 (A s (EHIRAERE R o T (E R aRE#E 2 7574 © §98% ¢ Biotalys /4]
ERNEHENATE EVOCA™ » EHRE RS TEIZ: 28 (FRAC) ZH{E %A -
Ry F10 31> HoB S Pl B Ty SAEREE AR A (EH - e Y R AG AR A SE R 52
Bl PR EIPEAE R - WESEIRDET - DIAREERI BRI S - §E0R
REREY R 2 B R M HRHRENRE © Bl ERIRTEmEE : Crop Capsule A HHY
CottonCAP® ZE i » H o A—B N &H 500 £ 55 KiE4 ¢ (Eretmocerus hayati) » f£ A
fRAAR e SR T > T A2y A SREE K 4 (Bemisia tabaci) - & & F R et U & B sy
A

e > NEGRER % - HATSIG RS - 25 B RIR TIFHE R A
BRAERREIGTE - W MBI RS > T -
EE— * IBMA B/NHE ¢

I Z 5 FEH IBMA B & st A [E B &5 IBMA Microbials (IBMA {4 9722) ~
IBMA Macrobials - Invertebrate Biocontrol Agents (IBMA Macrobials - £ Mg 4= 9711576
Fil) > SFRZHIE IR/ NEAE 2024 S MHE] TORMEE - (NS NREE R - #st
HIAEYS AR EE AV e A T TE S - B IBMA £S5 L5 A]
o1/ \E SN > B a (D) e R Bl e an e 4858 (RETH-DG SANTE) Z W2 4E T
TE/INGH > MAF R RPN G E 2 o E R - 1F iz TAE NEZ APba h BEERIERAT2
78 DG SANTE HYEK - ¥ IBMA Z i EYIlR BB T T A - IR H RIS
R BB A G RE R IR - Hoh B A S IR B B A 2 L A S AR T RE R 5
B gREE (2 BEYGRELRAY (EP%‘BiHJSEn s FEESHE ) IBMA AE R oy



SEER AP EFE Z ILSARTER » (3)fF /R OECD YIRSt/ NMEZIRZE & > 12
Bl OECD Expert Group on Biopesticides (EGBP) W& Bl T fE&r3% Working Party on
Pesticides (WPP) » 2 (¥ S IR 2 AV B E R MIER BT - nTE U RIBUR %k
st (HASERGNIREE () HFE ISR PR S4f2  Zonal Authorisation Procedure
Improvements and Developments (ZAPID) & » fECRIE IBMA i EUERVEELEF & Shane
IBMA FE25 18 5] 5 T2 AVELRL - 10/RkEE IBMA s BWVER - fEFTA 5 (Er &gt
IBMA B (5) MY s€ 7 5L Plant Protection Products (PPP)fYRE4ZE5K » H IBMA
T MG FS B RIS - (B — P B AV ER © (6)E T HiHh&E RS
H(Central Zone — Ecotox) T-fF3X {24252 » IBMA 78y 1 il [ S A FRE AR A f7ARE - o
HiHlE A R SR A o BRI RS B O T - (MUFERA AR 2021/1165
b — k7N H R ERERTE R, - BRI —RIM SR A E R (RFE ) 5 (8)HEE)
RATION HZEt3EE - A finBhie Bt S F Ay A SR BRI R i 2 5% -

TRAE BRSO UETTE - B SE —(HEERy IBMA M-l IR 2 & e (r s Pt
HFIER AR VIE Y ral it T 28 - iER A MM LR 2RI E ] - (AL IBMA R
H—(EEAFEDEEM - EFPIEE R AR AR (EV) 2021/1165 — FHA4/NHY
e ERm P EIRERAENER - Ea e AR E T E N RAE R
FT A T35 » )8R 0SB 6 & (DT A E RN G Z VB FEFR S < A%
5 (2 ARUR A RE 2 Ese BN EYIN Y E R © QYA E Rl E 5 4H (Expert
Group for Technical Advice on Organic Production, EGTOP) ZZ#& {4 STEZMREEHTE 5 (4)
I AR 7S BB RE A EGTOP HHEE 7 AHRHASES 5 (5) BT KM -/ AEZE B A
B EANFHEFRAEE - MERThEimE e 2022 FEMUFLIK - IBMA &z —E 8
IBMA & EMIFIERIGAGTE - BV EEmZ e BIIEE - 108 DG AGRI A%
FIETE » HECREE S8 =TI R R AR A VIV G an B A T oL - A 2024 4 12
H 31 Hi#EERRSE AR NEAAE T - AR TAREEE] - fE st SV B e RS L T &
AR PRIV S E VA & BtV SRR - BRI E 7=
B/ HE 2 Iﬁt?ﬁé%fﬁ%@é\@%{*ﬂ%I%'%ﬁ?]\ﬁﬁﬁ%’f  WHEHIRF R EIA T E > DU#
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RG4S R B RSB IEZERY 2025 FA45 2 FEZERE » fef& i IBMA SHECHY I R
BN INHTEEHEMH A N B ES RIR E E A R A A RE T & 1F -

HARGE S W R SR E A - THE R W Y R SRS AR BUUR A HIAE 2011 4 6
H 8 HEaTHYEM (EU) No 547/2011 - A1 EZER] MPG F2F &3 £81 DG SANTE #{TH
Kifam (2024 42 6 H ) IBMA 81 DG SANTE $t¥ 47576 B AL VIR A FIsZ BEET T2
R IBMA BLEA L5 aRESEF Z R (R A - £l CropLife Europe (CLE) » Euroseeds
H1 European Crop Care Association (ECCA) HYFEfly » 513 £ B ERERUS . (HL B iR
xRS - HER - loe T EKE -~ MEYARE - HEEERIPEILFENR—FD
BN - EEARE EHRES - BIEEUURE - tERER S8 ARV EOR IR & AT -
FOAREE 2026 - 1 H 1 HELEM - M e SR 2 S E « e YR 2 1%
# LEASTE I B % - DIEFEREER R - e A S EER (REREY)
PRegrEmn ) > B3 ¢ EEEr (fEEbs SR TIHMEE bR EY Preg rEdn ) - C 5 ) (FE
KERz ) - D#E  FrAIMRERTEYIPreg L (784470 Candidates for substitution (5 {{2E
E)Exgh ) E #8R1 - Candidates for substitution (F{LEEH]) - fj IBMA $22E > i AN ZIEHES -
BN H AV EEA R A - RS T e S B ass] - 1 IBMA #5E H Al
B A AR T - A DR R BRI AR A B AR T EE MR8 > B
TR RS 80%HY AR 57 Ry C B 7 » 40 A ~ B J51L 17% - A 71 AR
BT8R A BB C Jiflh 1% 24 44 Sl YIA 808 o ZE o 4R 57 Ry (&R - D 3545 60% -
HF 246 T EMAEPE S AR R RS © E MG 12% - A 50 FEARUNR T E i
P R SR -

N EDZEHEE AR E R E (RSBt NHEIRIE ) 255 0 #
LHEMNERE - ER R EER EA M M EEY REE D - BaERE - KekeEgEE
b 7 ok > REAERERE SN IR T35 M LDso TR B 11 pg BRI - 25 3% BURHC 7575 2
B > AES B iR LDso HYBHRE ; [T H ATFrHIG EEEREE A A 20 NfE
FHEAEMFEZ S e PAEVEE R - A BRI BRIt iaE R - ZAMIREL A e
TE RS I AHT Gy — 5 2 E?ﬂ@%ﬁ?%% » A RE B A s R Ry RER L Bk - AT



REEEE AR - 1l IBMA 2% - Had A L EHEHESRE - TSI A T RNy ER
BB EEE - [r)REAE A (% o ] BRI S Bl R - IR EAYERE H RTEAE
B E A

FET - REAYRRER BT SR

AR FEH W5 R BT 14 (7 FREE R w0 Z 2BV - ST TR
FREREE ~ EEPY ~ 356 ~ RRAGEBEL MBI 22 (BESEF ~ K ~ BHud fepadR) 1AV
SEG L EE AR T E M -

UM ZAERANE - EBEEER 7y - ATHAfR AV a TS - (BsTAYIV IR
PP A » RrCEtE Y IR s e B A T PR B R R R e - H R L AR MRS It -
DU & Ay A ) S8R o BE W RSN R AR AE R - [EES R BB R AT B B e
B o WEETE BN EYIVEEE 25 (B I8E) TN - EHRSogE s - &
FR(D)E AR T ERR R - B B HEE oK - MRk ] - D BIREOR © (2)HUH
AREERA © AT AL TR L TR (E I ~ IR RO BRRE R . Q)R ek B I
SR AEREER BRI - TR OREE A et - AR A U s R (L RS e (55
i35 LA aI LAYV G ) - ITREFFBUAERTE - B T - hEEtEY - #h9) »
Bl g e 22 & 2 (EU Standing committee on Plants, Animals, Food and Feed, SCoPAFF)
Frbo L PR R TASE » JRERIRIE & (55 1107/2009 5FFE6T) 5 18 ~ 19 ~ 79 ik - THEHFR
HE4y—4F » X E 52/ T8EhE1E5 (National Action Plans, NAPs) @ %5 S EfR{E (2009/128/EC
BS) B 4 REM > WREVEBLFEE K - REESERG] - LETEF I gRARE
RSH - JRTHER TR S BIHY PPP FAERCR - HEFNTGH VIV G E A2 - (HICREREHED
DEE > FRERENERE RS S 0 T ENEESCEEE -

FEEET - HREYIREE s L MR - & (1) AT AL P 58 el KNSRI 2>
SRR ¢ (2)FF EBR(E A ET ] 3G (Experimental Use Permit, EUP) » 4112 CAE S PHaE MY SRR
SrEMEC > [ E P EZEES(Ministério da Agricultura e Pecuaria ,MAPA)EEE » [Tt 5 o
RO EMR S o 5 a Bl % 4 4 BB 5 (Agéncia Nacional de Vigilancia Sanitéria,

ANVISA) ~ IR B n] HA 5 IREENT AT (Instituto Brasileiro do Meio Ambiente e dos
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Recursos Naturais Renovaveis, IBAMA) &z B2 SEERER S 5 () mAVHE /4= 7 - JENE(R B EkE
a7 5 (4)MAEE BT M HE R 2 R - Ehasifst - HiEE B E 5= E{E(Good
Laboratory Practice, GLP)EEAE#ETT » 5o HHETEER - FAELSPEHETT - I SR B0 vl HY Z5E0
Fetir(Contract research organization, CRO)sA{T » (5)atMifid=e B (A » AR HE3H Il 5 5 AH A AL i
5 (O)EESRFEITHEZEIR A 2 EEHBETHRD - M EMEYRRR e E T - HiE
ARy PC 01/2023 » HOEFEREMMEY) CIER ~ dEFReE ) BEREMAEY) (40
SHENR Y Z SR - IV ERRNBUEEYI(CMOS) B R AL e RiZ B8

(Comissdo Técnica Nacional de Biosseguranca, CTNBIio)zFi5 » SHiFE YIRS ENESE
F o FHEHYEC AR B R0 AR o MR Bz mBOR T RS T A R » 6
AUEPES TR - AT - HAMR B REI TN HEE L] - S A
KL 12 8 H - ARARAYE A S AR E - asE RIS B e E e B el
2
ERE=  EYPGERETN - BT KRR LIRS ARK

Ay DunhamTrimmer 4433E81465% AHY Dr.Mark Trimmer » J&z# " Major Forces Driving
Biocontrol Market Expansion Worldwide ;> A=¥7[5 6 TH5(E 2000 4] 2 Fitg E42 18 » (HilEE
15 Fi S ERASE L] - WAV AERETSE S TGS - B 2012 F - ZREHRE
PIReEAEBALYITEHY - BaFEHYUE AgraQuest ~ JoIEZE I Pasteuria Bioscience
Je SR R Becker Underwood 55 > 5 SRR T R BEE ST OO & IRy i 51 AE
AR A28 BEeR T oy B ps AR S W AR e RAlo B RS L - thRIE
SEVIIReE BEERE R VIV B R AR RAE RAR S - RAYIVGE ST T AER ~ BIEA
R - e PR IR SR AL HERE © £F 2010-2021 4 - FF2 & A AVEERE I - 0 bagfEk
EREFRNVESS - RV e BRI RS AEN T o dT4 2020-2024 - EEPERAEINIE
B FE e R KORAE R H R E AR - BB B (B E RHEIEY T B2 s A a8y
5% B T ARV G R BIR R R TP Y iR AR B U E YR A 4R e AR B
YRR FIE I A A B S & » HIE &GN BUG S - SFEEISE) - ATt -
BRERHE UJSZE&?’@EI’\]%%EE“LME%%@%B??@EI’\JT%T%EH o W15 0 HIL T FEMNE BRI Rk



AR - S PERY PR EE R E et i - RATRE(G 2BV e S E BT
90 {E3=7T -

$#3 1 Ecosense Labs (India) Pvt. Ltd. Y Dr.Ketan K. Mehta - J&z# " Bincontrols in India :
Govt. Policy Initiatives & Support ;> FEENE AV GEFE HEA - 1,000 sREMEEE -
Z 209 FDL VAPV GEDm - 8B 280 KA FIFRFAEYIV GE VLSS AlEE - R
ENEAE Y G MBS T A SR AR ST © SOAMEENERH e FE 2003 FHER 4
BRE (A B MG Ry A RF R - L R Y05 A 2 fn Y e R R 17 IS - IR i
HOKERFETTRYE AR © HIEBUFE VI arV ST Ry - B amk BU B S RS/
FeATHE e BIR PR R = - DUREA VIV G fnHIBE 3 LA - A 25 (i A s Ik
R EERETS > BT AV EE YRR SR » MECRE mHVSCRELEIEN: - B IS
AR EEEIB R RIG M - (YA AT o T R SR B A i BA
PRECH R AEYIDT aEmR - AR RERREH ST K - EEEERURHEEEY)
e et st - Mleit 7l RHEREN B R R RN R - HIEE AT ES
IV BE SRS R OE - H a4 R S s iR RT s SORIE » B A
R B LSRR IR IRCE NHVARUE - ANV BUTREIR ~ 525~ FHZ5 R - &S o
SISV IEREEAG RSO TE R IB RS - BAEENRIRRESORE - HEREANEYE
AhigstEE 219 HENHE > EIERKEEFMER SE] 2030 k455 H % (Sustainable
Development Goals, SDGs)AYBkER T - HEEhEESEEL /S HLARE ISy AP R S5 e -

FFEP : RATION Workshop — Risk AssessmenT InnOvatioN for low-risk pesticides (f&/E\ &
R RS AIETE T ) TIEY)

H 2022 4 > RATION J—IHPUME(2022-2026)51 @ &L #: 7,000,000 BT » & 22
{ERC R > DB AR —IHEAPE - IRFNREIRESE - SHENE S Y
BRI ~ fHYIZERW) ~ (B EENR (BB 52) B dsRNA B HE R oL > REFE /T3 B T 58
= E B E TR - K GRS - BASNIE T R S 5 ZE o M DA
WA LRSS E > WS EIRA RO HIBR M R b R S8 L 5 22 2 BAeis it - DUy
S E R

i

il
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B e HZEE AR A (LR B A P it 2+ Dr. Dimitrios Karpouzas S5 AE T 72 245 A
Bk & 5 [ AR IR M EAEFE  HiEsFeEEE B T Improving Risk Assessment of Low Risk
Pesticides ~RATION  f&j7 1 #4{il RATION HYL{EAN% » EHEEETRTFEHEE - (1) AEON
R A 5 2R B E A ~ ()RR SRR (A A RE A 0 2y Bt ~ (3)E
)~ AEREERER (85 WEERRFG ~ (4)dsRNA REEFTEERRFS > 2 (5) LRPs A%
G R G RARRE L e O R B EHS  BE TERE B S E R E R TR A
FEB(EREET > WA EENTRBEE - BE (DU S REE P 5 R R b 2 220
LGN > B ETHYE bR R AL T B E R ~ (2)BHEEUTA  TENEEE T E TN
VIR R RS o BRI TR () AR E R SESR - MY

(BFEASTEEYET)) ~ AEBREERERE (FRE) ~ (AP RS 57% - Jee il
dsRNA EZEEYEE2K ~ e (B) B4 —rYy e 5 A - e FAF BN MR T ah R B o0 2 # B P Y 14
BT > DL E R%E(E RATION FHEE IEAE#Ef THYSRIH -

B > IO E R B e T AR o Ze P (Instituto Nacional de Investigacion y
Tecnologia Agraria y Alimentaria, INIA-CSIC) f/J Dr. Belén Guijarro &% " New microbiome
tools risk assessment | » ELHEfEm B AE Y EE % (Microbial consortia) » Syt & iy AR A et
iy RATION - BI{E Ry (R BV REERVR AL T 2 - SRR &/ ey (MO)
AR R T - B8] (283/2013 SiARR ) - LUK (1439/2022 5f7EH ) - CONSORTIUM 7%
M HEERR R > IRE B 2B EEEiE S BERI RIS - MIELEEARZAE consortia [i]
PR AT ES BINNZREERE © MEVBTSNERER ~ R EEER ~ AR
A BRI T A BRI A VIR R SH R oy ~ (AEPITRE ~ AEVA R T I TE T (MoA) »
PEEYIRCEIER ~ FEPUER ~ MRsRBE T ENE ~ WEIME A ESSF5 - SRR tF2E] RATION #Y
R ATRE RIS © (D)PEVIEEE o B B RS © (Ui E e MR E BRI 574
QUIRIREE &/ R T 2 B R\ P AT E R BS B R (4) B VIR S AE R 5 7R 2 R
b -

1T 7% FE 138 R 1 2R F1 BE B e BURFF 22 P (Qulius Kdhn Institut, JKD Y Dr. Khalid Amari Baba 5%

AM4HERTLFIEE 4 dsSRNA SRy RGBT T - DSR2 S tanE —
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LK Proteasome Subunit Beta Type 5 ( PSMB5) - Calantha §7fY Ledprona - 235 EE{EE
7~ dsSRNA FJE2ZE » dsSRNA i Genolution /A S| BE2E8YEL » I L 3 Ef )5 B Chitosan » 4D
R iR R S B AR TR (R Rl g1 ¥H9E BRI 7B E s - TREA ] Rl —
TR - fEaHdEm ARY dsRNA ¥ HEEAEYRTE M - WARBHFIHE R - /F R hHE nge
IEERAEYSREEE - nI{E AR ISR = SR E - RRRaaFHN BN E > aaf
VrEae - AR Py E—EEIEE B ERN > DU dSRNA BYZREE SR
5] > A5 dsSRNA fE T3P K ihEAt A ~ FEY) Y dsSRNA ~ B o iy 788 ROBUR 9555
A AR RS 30 - Wifd dsRNA ZEim (PRERELEUR]) HYEFRERE 7%
TEA  BERER

AT G T - HE—RERET A B HEMNERE R~ & - MEE R IgHER
SR IgEEERI NP R RO RE TR RA B M R - IR E R e
R H SR - AREE (REFMGHEEENFEE ) Ll T Re-evaluating of the potency
bioassay method for Bacillus thuringiensis biopesticide products in Taiwan ;| fyrE283% /5 —
e FEH = B ATERN DU EYIR E $UT < fk T i b & Tt ey % o B R 225 Bl
R R D Z i 5 0% - H TR A R R E W E R A Vite ek - i
KE - AEZXNERLLE S - f£AEYIREL » N E R N EE L4 - BAEHR
FEMRREMEETE - AR PR B B o s SR Al R 35 KU R AU NS S 4
HIVRRE - MG AR P - B DIVEONERZE - WA R RIS ek TR E
o7 TR ) BRG] o B EIEE T b A YR T R AR - S 0
MRS - B EPEAY Dr. Delgado 14fE I Aspergillus flavipes [i/576 I EiERE
ZWHFE o bR BRI — ik A flavipes PR HYP G AV YR 5 B SE E F
(Colletotrichum spp.) ~ St (Fusarium spp.) FOfEASAUE (Alternaria spp.) @ S LEKEHE R
BLORMBESEY) - PIOKRE ~ FEEMH S - A5 H A S rs A Vs s E | o b 2
HoEBUEFEE (Bacillus spp.) ~ KB (Trichoderma spp.) ATH% fie & {1 il &
(Clonostachys spp. ) #aE i RiE TRy - RIEEPREFIVGCEY) - DI HIE5 b n] BRI %
BVERRAEE - sz b Fe e P i IR b3 i ~ B NS AR R w1271 A flavipes BRIk
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e - AR IEAR A YR E RSP E R AR -

E—2 27 H Innovative Environmental Services (IES) Ltd. FY Dr. Florine Ory +48R81>
S EE A R I S B D UBE FE A V) RS2V 9T — DAt M e e R/K AR S BN Ko 1] -
RS A MAEYE TG MR &N UK A S s S B AR 575 - IRESA s e
WM EEE IR EaET - BT DUBEEZ A IR A RR BT - a2 FRa S T2
[PV EE—&R & (B. thuringiensis) i ZIE4Em IR VKR 2 > SEREVIRE
SR ok R AT IO AE Y R TR 48 TR TR - AL e s el BRI 75 vk 25 A MY
B{EAE S o BRI E AR TR R

FEERAE R % - 8 35 BT BON M BT RS TGHE - AR ZE A [H
ZBEALBCN BN BRI MIEE - A S ERIRETEL - L ZIWE - A ERRT R H
SkaH > £8P m] R R B B R AR RS - I ERION Z i A A EE A fn )k A RS EE
SEYIREE L - SO EBUNAYRHE TS BREMHME - B EE R (R4
FHER) & R KA LR > NILR R E PRt B P i i TR E - R A RIEIR
BRI AR A R 2 = M -
1= AINE Y&

AT 19 AT GERFE (ABIM) | EHATESEYTIERT (FIBL) MIEFEAYIG
Bgpine (IBMA) £33t - KE R I AV EYaE B BEERILETRE EYIT a3 -
REONEAYI GREE RS - HAVER BEONERZ A5 BB YR SE rb i 8 E 12
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Abstract

Bacillus thuringiensis (Bt) is a popular commercialized biopesticide used for controlling agricultural pests. Products of Bt have been registered and marketed in Taiwan since 1984,
primarily used for controlling Lepidopteran pests, including B. thuringiensis subsp. aizawai (Bta) and B. thuringiensis subsp. kurstaki (Btk). Due to the policy of Ten-Year Pesticide Risk
Reduction in Taiwan since 2018, the use of biopesticides has also increased. As of May 2024, nine companies hold a total of 16 registered permits for Bt products, which include 4 strains of

Bta (ABTS-1857, Abl2.

, GC-91, and NB-200) and 5 strains of Btk (ABTS-351, E-911, EG-7841, SA-11, and SA-12). Among these permits, seven are domestic production and 9 are

imported. For efficient management, local governments of Taiwan randomly inspects these biopesticides for tracking the quality of the commercialized products in recent years. In Taiwan,
the inspections of Bt pesticides include activity of the products (potency bioassay), Cry gene composition, and the suspensibility of the formulated products. The relative potency of the

product is determined by converting the insect mortality rate into Lethal Dose 50 and then c
Trichoplusia ni (cabbage looper, CL) or Plutella xylostella (diamondback moth, DBM). Ba

alculating by comparing with the Bt standard products. The insects use in bioassay are larvae of
sed on bioassay methods, it is known that the stability of the standard potency is important. To

confirm whether non-experimental variables affect the stability of the experiment, the bioassay results of the two tested insects were both analyzed at least 10 times with their Bt standards
(the potency is 66,178 IU/mg and 60,805 DBMU/mg). The results showed that there is a linear relationship between concentration and the numbers of dead insects after feeding 72 h (R’
values of both tested insects are above 0.89). Probit analysis shows that total insect mortalities is dose-dependent with the same potency standard. Moreover, laboratory inspected methods is
stable by evaluating with control charts of Bt standards. It indicated that this bioassay method to inspect Bt products in Taiwan is feasible. However, there are still many factors can influence

the results of bioassays. In the future, our laboratory will continue using control charts for Bt
Keywords:

Introduction

To ensure the quality of domestically produced pesticides and regulate their effectiveness,

governments conduct sampling inspections in Taiwan. Active ingredients, physicochemical
properties, and impurity contents of samples are analyzed by Agricultural Chemicals
Research Institute. Moreover, due to the policy to halve the risk of chemical pesticides
within ten years, the sampling numbers of biopesticides, including Bt, has increased. Our
laboratory focuses on bioassay of Bt pesticides, including active ingredient contents
(potency L y), Cry gene ¢ ition (PCR detection), and suspensibility.
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standards to monitor the stability of inspected methods, and maintain the inspection standards.
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Fig 1. Linear regression analysis of larval mortality and standard concentration after 72 h of
feeding in bioassays from 2020 to 2024. Comprehensive analysis of total mortality and batch-
specific mortality analysis from 18 and 11 bioassays on larvae of CL (A-B) and DBM (C-D). There
exhibited a clear positive correlation between mortality and concentration for both insect species. At
the same dosage concentration, the numbers of dead CL larvac were more consistent with a clear
dose-response relationship among different batches. Although the numbers of dead DBM larvae were
also observed the dose-response relationship, there were less consistent at the same concentration
across different batches. It revealed that compared to CL larvae, the sensitivity of DBM larvae to the
same potency standard showed greater variability.

Probit analysis of total insect mortalities is
dose-dependent with the same potency standard
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Fig 2. Probit analysis of total insect mortalities. It was performed on the total mortality of the 18 trials
with CL and the 11 trials with DBM, respectively. The results showed a clear dose-response relationship
in both insects. The R =0.971 for the CL is slightly higher than the R*=0.919 for the DBM. It indicated
that the response of CL to same potency standard was more linear and consistent, while the response of
DBM showed greater variability.

Laboratory inspected methods is stable
by evaluating with control charts of Bt standards
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Fig 3. The control charts of Bt standards. To monitor the stability of laboratory inspected
methods, LD, of Bt standards with 66,178 IU/mg (A) and 60,805 DBMU/mg (B) potency were
used to establish control charts. The values of both Bt standards were between the Upper Control
Limit (UCL) and Lower Control Limit (LCL).

Qualification ratio of BT products sampling inspections in Taiwan

Fig 4. Qualification ratio of BT
products sampling inspections in
Taiwan from 2020 to 2023. The
qualification ratio of potency bioassay,
Cry  gene  composition, and
suspensibility were 64.1, 100, and
- = 94.7%, respectively.
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Conclusi

Bacillus thuringiensis, one of biological insecticide, is the most popular product in biopesticide
market of Taiwan.

To ensure claimed efficacy of commercial biopesticides products, the post-market regulatory
system plays an important role in product management. This study analyzed the stability of the
current inspection methods to assess the reliability of the regulatory framework.

The results showed that inspection system of CL is more stable than that of DBM.

Future work will continue using control charts for potency bioassay to monitor the stability of
inspection methods and experiment problems in our laboratory.

.

Acknowledgments |
1. This studyis support by the Science and Technology Project (113A5-5.4.2- @’
PL02) of the Ministy of Agricultue, Teiwan (RO.C ) e o
2. Some of the data was compiled with the assistance of M. Shi-Xun Lin
References Connection
Bower, K. M 2018. BioProcess Int.  Bower, K. M. 2018, BioProcess Int. Shang-Wei, Yang
26.2 ..
:(4)“6“\2 iR TS, 2011 :(Sj o Tp— Assistant Researcher
uarg, S Y, and Jang, 15 2011 latope, A et al. 202 Tl i i
Biomed Lab. Sci, 241):25-30 22(1): 289 E-mail: sweiy@acrigov.tw

Zeng Y etal 2022, AnnClin Biochem. 59(4):288-295 Product Development Division

21



