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nslaaedimdadnsiivunssinilideglutagunasileglussuy IPM dausi® w.a. 2557
(10) msiiwanudunavesngteddy Wunanmsliamsidndngiivetdlsimanza
Tugpusn uaslinaduiomnanmaniadies deundulufisgavea Silent Spring Iay Rachael
Carson (05) saddluszozasanmssuitiiuun fausinezinedianunseiosesustig

1 4 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

newndlumanislyd BCA Tulsswanguen@ou winmsldasindimdndnsiivdansiesy
sgenhanuarligndeandalliiiiuedraunudnlunisndannisinens

TAssnnsszuteMTnwRsegBurse Ty funisaiunudngiivlnediis
(Biocontrol) IfiBayiiBermgyain 9 Useimaedeu Isiunussausanduuazldinaue
Uszaunsalifafungdedsfuves BCA vliasneg Tumsdudunstesiuidndngiivlng
738 omueudngiivvesin i uagliua fimsiiouifisudszaunisaivesusiavUssine
wazUsuasuliidudeyainenmaniszivaina ynuszasdniavedlasenislutiagdy
fitonseduliiinisedussuanilasuanudnifiuseninasemaandnendeou (AMS)
Favhgunuunisld BCA wazarudululdlunisdavingdedidulimdugvuvuidentu
(moudl 4) wilduesinungdetedulufdeademnduduazulouisGosnsiansdngiiv
feramuniiasiinalngnsadenisunsuenonisld BCA Tindaunannty

1.1.1 Fafnsiaruaudnginy (BCA): UssinnuazAfnsisngg

A191 “biopesticides” 1191nA191 biological pesticides vngaulaalsagns
fausrmdnvidursiinnuieitestunisruaulaed™is wasnisiierdsiidiauly
Ustlowd wiluungiininenmasdiauiuuasnisseusufelud -

« lunquusswmanamglsy (EU) MAfinAues biopesticides vaneds “ansidn

fngiaguuuunilsiusznouseqdundd vieasatnainsssuna” (10)

. diinnumuasAInadenYeavigewin (US EPA) ideSunedn “biopesticides
fusmdaanssngg fiietunusssunanlihdadagis (v3eidu biochemical
pesticides) f\gauw%ém‘ﬁ'ﬁﬁmﬁmgﬁ% (microbial pesticides) wagasannanNNy
ﬁﬁmﬁﬁmaﬁuqmiu (plant incorporated protectants) #3e PIPs)” (11)

ANumnevasinilulssmaanigowsni lasufisansly 3 nqu fie “biochemical
pesticides” Gwnefe ansifufAzeliduiiy uilnadenisaIgdulauasnisiam
vosdngiy Anaroauansatun1sauiug viellnavesdngity (pest ecology) 8199
fuansznusenselyiulaaznsimuvesiuiivdldfuansiu sutmasoaisine
yasufiondsmsiiuien aswanidsude: (1) #13AIUANNITRTYLAUlAYEINY (plant
growth regulators) (2) @15AUANNSRSLAUIAYBILNAY (insect growth regulators)
(3) N3MBUNIE (organic acids) (4) @sannainias (plant extracts) (5) Wisluu (pheromones)
(6) WIsMMA99 wazdun
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Mnnsfignslassadsesassssumiannsnoengrslumsnunudngiy (%u s
Ininsesdnniignsenaiugyauna (Pyrethrum) anslaezlud (diamides) 970 ryanodine)
wazUSEMgIRaAiinuyns g RauaSundnsurisssunAfiinannisvin (fermentation)
A195950%78 (1Y avermectins, spinosyns) wﬁmﬁm%mmaﬁaaaﬁjgﬁa (grey area)
sywinetladedaniw (biological agents) wazansiadl (chemical agents) uananiiiadl
ansdun Aifidevafuunne1dly wu “growth regulators”, “plant strengtheners” uagdue
Fafidedaruladunauninileowseudfisutundndausifidenin “(bio) pesticides”
nsinauladnEnsasivioasilruaregnielingtedsiuiuegfunhsnuiiisnn
lunisaruudadu (Regulatory Authorities) Faosadeivinmsinaulasnmsziieades
fudesszansnmuaznansenusedunndey Wy nsdnaulaemdndusiiiininns
mINUTneena1NN1SIARNN Manual of Biocontrol Agents adadt 5 (12) Whedid
MsAnwrareddidindiflgmanslnenss SiRuilunsansuda (13) (14)

\iendnidsinuduautesdnin “biopesticides” wavnandededlidin wasdaans
pengu’d AldfiTiediduesduszneu Tasinisszutemsinwnsesadsbunsisondeon
wazernsaue?® liuts BCA u 4 Yssandasiolud:

« YAudidndngiiy Microbial control agents (MCA %38 microbials)

. %ﬁﬁ%ammﬂmg Macro-organisms (macrobials)

« Semiochemicals (A W5l kairomones)

. WAASUIIIINSIIUVIR (ansarandiv vie “botanicals” ansfiinannnisusin®

LLazmi'guﬂ)

nswenUszanilieadesiudunisaaiauinnitasidunislévenamanenaans
waesanfwdndarnliladndu BCA vesnismuaulaeTiiSuuupaiada

3 OECD, International Biocontrol Manufactures, Association (IBMA) : U290usauriu British Crop Production

Council (BCPC) Manual of Biocontrol Agents

4 = & 4 o a o a o ed o @ oA e o oed
lumsfiusiased 5 ansfiinainnisudn uagwdadoeiou dasaulilumanglnl Send “adndudious
Tu USA ndnsausianil erasdaiioansuazndnsiueias “biorational” MAnTuLeIRMINETIUTR

1 6 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

1.1.2 inwnsnsuazgiiduneatasdus

nwm‘w‘l’wmi‘ﬂuﬂizmﬁﬁﬁwmLLé”JLLazﬁwé’qﬁ’wmﬁﬁugmLmﬂ@hqﬁ'u lauNguusn
finnsldiedesdnsnanisinunsvuelvg wazngundadunisimhiusegosvuiadn
Tuszmauauedony fusenidedlddusndunisiwiniusuiadn fudunisuds
msmsineasiieszrinsvesiesdu fusilulszmagraimnssy szGenindunis
nmsinueskuy “adfelnl” wilivineinsuaznuun GegamzUszmaluglsvuay
ansgeuidny) duferdestunsutstunazeudsdulumsinsinuasueulnl Wesn
Uspndlunguonfeuiianujsnefivgvhnsudnemslivaeadedetu Sedidnu
orlsfodsiimsddafianniian senitamaimsinuaslaemly viegnsmanslunng
AtiunsianisAngilaeiany

nsdaaiumaieisnadunsdestuiiadngialasd sty I8sunsduaduain
Hunavesszmaluedeny usendedldlidudundesgnsmaninmaiiusedunny
Uaondglunisudneng (Wu nsanfivandsvesarsiailuemns) waranmsuieu
vosasfvludunnden doditavesnisiieisnisdostuidalaed sluly fed
(1) vioueausdnsiosiviiudtsimuaudngio (BCA) dwiliuitamédngivmannvans
¥iin (Hownananuzfiroudisnin) (2) vaauszdasefiiadesnnuddyvetuua
Aszlemilumsdansdngite (3) MaeuseinsySwosndnlubosmiudsaisnty
fiwandsvesansiailluesuardanadon (4) uazvanseeniulunavesnisliansiad
wuuiinadeundy saduansililsaseiidaunsizi mslidifasinmuqudngity ey
iy “classical” biological control) 81afimessnnitnsliansiadl luniifarud iy
Fesfineusuinunsnslidanudilafiafesdunuuazusslonising fazlédu egrtes
fowasguamuazanuasndslunsianureunynins

Tutlgtuiinunansinaglbidesdfdedosnnuidemeniosunneiifivedundes
mszluBesendiozAndsnavesdaunindes wargunm M3 biocontrol 9193z ARLTBY
Huiuldanguslng Fragdesdinistieduienmadiunniu dondndasitug faaan
1 “WanAngdunIg-organic” Guaulfumﬁuaﬁ%mﬁﬂmﬁmgﬁmwué’@uﬁmﬂﬂdwﬁLLazms
yhlasan1ssuses’ awdpainiu FAC nanadt “dmsunsiiarlinumsnsldsudselonion

5 sufauuansdudn (Fair Trade), Rainforest Alliance, UTZ Certified n35usadnansausiounse
mu@aﬂﬂﬂlntemationat Foundation of Organic Agriculture Movements (IFOAM)
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somsiigaty suduiiesdesinduitnsfiadesaesmasavuiuniandnvosuin
yuaeges” Bmsivanzauuazfinealuladadislmidonilugioduruunlngiieitos
fuanszdrfuazsvazdoniisndu Rerdestudosiunazldlynsuddamlaenis
anevenmAluladiie 108 13Re?

inwnsnsifugusznounmsiieiteddaenss widdlifsrdesduq 8n Hamilton
uaw Crossly (15) lidavindadans Ssaguanugnisalssdumunalined

. gramnssnafiinunsndn (Jagiulddi Life Sciences) Awdaduueniuwa
fivauideduiiugiundn wasldasuiumeluladlmig @anulszadiaznionis
awmussnsandnsonsuaziudumuiu) Visnmadardetoyalisguiaiinanii
nansTusiansiaiivesustnivsravsnnuardanuvasade vitndnlngjmandlainds

- USENEINIUWINNANLATIWIALAN Jutiusunsndndadueiindnuias

. UStninanansiadimdndngiin sinazansiaansadiig Jeunnegudrliinuasns
Tuunssemassunadudwesesindinadudnsdiiunisvesussnadnansiaiivundn
Aldduiinelaveanansawiie U wnndsanudendisinsdlaefianananisise dundn

. nguffuslnauaziinfanssy Fadunszuenidesvesansisavy dnsanifedduds
\Aeafuanudsnsfiagiliifuandavesansied sliasadeluaims

. Fosineg wu dofiudt wdelnsiiay Tnarveensinmmdudessiifiddy fnseduse
famsuiaueBessnaseg sgrediaunad uazligiaueyinnisuusih

« STUIALIIYIA (LarDIANTUINRA Wil annneglsu-European Union) fasasnemany
aunadlifumuaulavesasisae uazdnvhsuuuutodsdudmsufuioinsfiiendes
fimaudrinmssnaulalag AADENENTIU LLasL‘T‘]mma’ﬁa;@ﬁﬁﬁiﬂumiaﬁuaw

. dnAnenmansidvihinide fiafeansuisouasneneuiiazdniesdnsyldvu
Tumslidunmueaideiiieniuduientudeseuvasnse wielvnnslymuiinramdnuiy
funsBetu luodedandusunuideonasuieiise Senuduslumsiadonionan
Angossuvd uarduaiunisld

didudedesimaemant Wuussrmsuluefenyusenidsddfaudiiiunum
LLazmmﬁnﬁzgsuaqﬁﬂﬁﬁaﬁwmmzLLmnﬁmﬁu SFUIAUAIAANENBUNANAUIUITY
nslagadnginruaNdngiY (BCA) nsumsinunstulssmee@ou Tilianuinmin
B97u lduA Uszmelne Sulpilife TaUTuE wasuade st deludsymaiomn
AliaudAglunswmuaiu BCA fe

1 8 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

1.2 unuaNvay BCA Tu IPM

w1 sdnmadngiafideneaginunsnsléiuasuly wifansdufinnunisliisng
IPM &3pa0g Faiinseeusuiuindudaduddalunisndafivnalaeisnisinunsdau
agslsifudiusiannmeglsy (EU) Aldiauedn IPM uwleuglunsufifvesdssmeaanndn
1ud e, 2557 fawiledinsusznanannisves IPM WunwiufoRdwsunisiinuns
adelviinuuudaianiu uansiuasegia lalinsudannumuneves IPM Tuvainuans
waziughlusine Aulasauvanendy ngaEuduvdnnsves IPM Huliigansneuld
mslfansiafidaunseimdndnsieinniiull uasdesnisazanmsldansiedifangn 0a)
JuAnulsuismanisflossnunisldasiedidadngivniuan Ssenandlaanlatinng
founduludredanilsdedas silent spring 283 Rachael Carson (05) wiléifiuaududuy
wntuluszoraemenssuni Tulssmauauie@eng Susenideddiinsldaseiiida
Angiwuuuiing eg1aunvateninewine wilivssauanudisalunisusnuuasdngiiy
Wy idenselandiniadngdn shldiAelasns IPM egrenirsendunansg fudl
fifinsszuelul wa. 2533 fa 2553 (06) usilasents IPM Tughsthilslléfinnadiunis
ogeeiiles Fausiimdnns IPM szdinsusngeglunlousvesiguiausnisatiayy
fiforann madamsdngivlulsema le@ons Tusenidedladayfudamuandnnni
Fudunalifosinisiutadonisnanegann (07) msfnuluussmeasingg Woliuui
wuirlunswdndnazdingy nsaansidansiaiidunsgilunisdesiumindn it
Fanunsaiiunandadnuasivinld Seanumstuanudladaiy 08)

03dn13 FAO Tridndfanmnu IPM feil “IPM AoTBmananfisuasdoaturiindngiic
Fsmmergnsmaninsianisuaznisufiaiienisugniionaliiinunmiuazannisld
asiafiidndngialiidesiian FAO atfuayunislé3s iPM Tunisteafumidndngiiy
wazdedn IPM ugonriuvesnisuaniivnasgndiduluvnsfortufivasannuides
nnnsliansiadiddndnsiase IPM SadmluGesdfqieiunmsnanivuazmsdesiu
mMinfngiiy” (21)

tTorfiassaidailogie Ssnstinsliansiedimindnsiivegosrunivansuarlsioaantals
Iimuqmmwnsamaw‘%ﬁmﬁﬁwmﬁ%’alﬁlmﬁuamﬂﬁ CroplLife (22) fiBvswasioinunIng
LLaw:J’muIEJU'IEJLLazLﬁuégﬁqwmwuaqawmﬁﬁﬁmﬁmgﬁ% finsulannunnieuss IPM
fasteluil “szuunmsdanisdmsiiafignesnuuuitentsinumsssdu IPM ieatestunisld
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Wnsveeunsweanssy 39735 wazdesiumdnlagldaisaiivass unsmiu Tlunsedl
nedes oreswdunaluladfanmduiivmnmanzandiasld st aduisig
UszavBnnAuenunniian duarredunadeuuasiduisiansdngiie 1Hun uwasdngiie
Fuity uazdngivdus mensinunsidaugeniu Inermansduiivldvouiuitng
PM 1uuuds wagldfinmsussmaatuayunisdniduns IPM Uiseneg Miduaundn
CropLife international atfuayy wazifiuseiumariaeuves IPM Tag FAO TuiFes
Interational Code of Conduct iigaffunisimeunsuaznsléansidadagiiv (Article 2)”

gysFansues IPM Sosduszney 3 Usenis fail

+ mstlesfunaifisturessssnsdngiis TnensliiBiumnssuiivanzan

« ¥1N15d1593 ATRTIUTINIY ViSeTEAUYRIAR IiYAIUANUNTANTIAARISTIUYR
(levels of natural control) titeflazvinsdaduladifiunisteatuiidnldenagnies

« sududessitinmimnzalumsufiRnisdestufdadagiy

defivanideslild o Q’ﬁﬁd’mﬁmﬁﬁmﬁzumaﬁﬂ%Lﬁué‘fy’]@i’mS] fluiSesrununeg
299 IPM asaiuduiun1eenu CropLife Tusewing w.a. 2523-2533 ladanuaain IPM
mswmneis “msdestuiidnlaediiafiveunniene’(23) Tngliqaunididn
fngiiv (biopesticides) oegnslduszlovifigauaziinsinduunldluel (wu mndudew
wnmeERnnuUsEavEnwwesm sl egrdlsfnuimsveuiadsunse wmey
:ﬁmmL?imwmLﬂwmﬂsmmmmiuazﬂizaumizﬁﬁ'%ﬁwLmeﬂﬁﬂﬁiﬂiﬂﬁLﬁmﬂsﬂwﬂ

v
v o

Wesnneaniieliun1si n1se1snuiena guileuaglihvdniundndueiansiad
1NN Aatuandnanysemelugiinimendeu (ABC) Fdlarmuaariuvaneuslal
Al

“IPM yanefsgvsenansnstosiuidndngivildds Biocontrol iundnuazazsa
neuiUIsdesiuidnisoug Tnsamznsldasiadiidndagialiliiduisaavineg
IPM L BuasmsfiduArfunsamu wasiliAnauaendosouyvduasaanadon IPM
fafansanfsanuiasnisufinulusedurennynsns wazanudndvlubessedu
nsfnwneLisauagvinyaw”

20 IuanWUAURAINeIAUTaIIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

1.3 ADIWAVEL: wununsian1sSWrUwWannturi Biological Control Agents (BCA)

wAnSusiaunIsdandediiatulud wa. 2491 eldfinstunsidouqdunis
Ussanideuuaiile Paenibacillus popilliae Wisktestufdndia Japanese beetle
Tuansgoiin (62) MniuFaiimsdunuuasianifeiugaunidvasvin uasiuiom
Anlmifstuiteiaundnsusigaunas 2-3 ¥ia duteunfonianly fnmsidelaemieany
WAZERIUUAINY YANULUY WU UNIINEIAEA9Y Lazan I tUITeNa18unIuRINIATY

3
P

TuussnanATesuauvsddudouundie Bacillus thuringiensis Wueydapeidl
nMsvndekasinsHanfsssAugandivdle

v
o a

fawdndagiuligpamnssunisnanlunaieUssinavsaiunisuantidusiaiuny

Amgiiguneeile Fudunmswdaliunuisnawianarsuezawindnineefeiiugunuie

a I3

ATULTY ﬁgﬁmmsmmdﬂ@mém BCA Faduuitmuuindnizdoutaduiunainnisi
ansiafiindnsiivvesuismifvualnguinnit Gadunald BCA fduudinismann
Wuesduddesannlusmuvasnsensnuniiv egralsAmunuindiuwtsnisnainves BCA
M&ufiuduegnsioidos

weNNNUARUTIRINRYEL SailuseiRnisnan BCA lnerugniiuvseinunsnslngnse
Finnsatuayudaaiumdnniseenunharmanniu feghatu tassnslssdeuwnunsns
(farmer-field-school : FFS) @1 FAO (ugiinds uazéaflanitudue 8n (65) Ussinmadaun
Bulspimaiildidsussuunstestufindnsiivresussimaegraduds iWunisndn
YIENANAMY BCA 310UNINTUTZAUNIANTUIIUYDITTUIALAL TEAUNYATN LY
Jugmsmansildfgailiiiuianudisslutersdasafosunsuanivemsves
Usene (63) ssniensUssyunaudseinaendou louwnusemelne sulailde uasiauTud
finnsnandeszuuniandn BCA dedguralddrevenliinuasnsuazinuasnsdidailunis
ANTUNIHERMIEA LD
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é’aﬁ?ﬂmmmLﬁuﬁﬁwmmumamma BCA \N¥ASNIVTBUTENTINUNYAT AIRBUAD
fadesing falituogfuudaznaniusiuazaudoinisauamuasuiaidssdnves
WAt BCA Tiflnaunmgadiodla msUinwmnessrinegi@umauesanndnngulszina
oBsuuandliiiuianAniiuogisnitnsindudessudunniasdosdinsuiuuss
ANAMwBs BCA Wlslranunsaudsiulunmasumsensnuniials uasdimmiiudnsein
n1sveRaniug BCA Wendivdiiuuisngsinnensesidunisiulssiuaunimuas
Usinalumaiaduninineasld deAniiuiiduaielasaniziuninsueiqdunis
(microbials) a13afA91n#y (botanicals) wazans semiochemicals 8nUsgn1suily
finwnInsyinnsnan BCA unswiailoUstlevivesnuies Aaztasannisliaznnsiian
asafidaanesildin vennnigmsmanivesnistestuiialasiiituuy “aanadn”
Rertesfunsitndngsssund wu wasniasemadiniletestuidauuas
fngiiv (67) viemsvereiusiinUinaddPinsiafiduiusieaiu (native) (nehly
AdfiTinmanddnaglifsgaanuaulalumandnidanded) witilunuiimisesnuneiy

AtuNT wagduaSumeadanarianisliuainunsnskasUaniianati lUUioR

HivthnsuRaveufgiunslesiumindngiivlaeda3s (biological control) asdedn
yMsmLINTIREansue BCA ludnyaizaangs dunisidansimimdndngitvlavialyl

biological control tiuduFaafinirswins ldludufisauaasirdadngiia wisiudeussan

o =

fingiaviaanefiegluszuuinamenainens (23) mslvinsineusuuazmameunstoya

| | a U aa a wa v P < A o &
P1EsuANYRININEITUIsNTU URkez 1Y biocontrol Tunates suduessniu

=

FTWAIANUINNAUTRANYATAEY

ulsuredumsinensiaduayudaaiu biological control 9389 IUUINIINTT
un1snanuazn1Tenandug BCA Sudanudeanisuandugt BCA ailuintu
wiAdsiidedinluGesnunmueindnfuseiiia wandusi BCA Ninaniwiazdanali
nsdnenIsmstesiuminlaed 5luldlilang Tuusswrn@eudunusengsiaensy
fagimsamu damanuiuazinaluladnisudn BCA Tuszdusiosiu dfluleune

N3USMIIANITAngiYsEAUiinIa wagsedulseinainty aaiandnsdue BCA wag
anunsalfivgAvusie

2 | ANINAAIUVOY BCA
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Huanudadiuiertuununiaeii W anuuaenss wazUszansamues BCA uday
Ussuan usiazaie Tnedrsdsanunsalifntiuludssimaeni@ou dmdurnansiieatiu
BCA uazwdnsmel @1u1308198991n1A59n1558 UM SN Ensegedduniiondoy
(ABO) (@n1Awwan 1) 970 Manual of Biocontrol agent ¥e@nANSHARNYVBISINGY
(BCPC) wudn Yagluilndnduainiadinmds 720 il sglugiuteya (manau 2556)
fnvsnnuazUssdigade wuadise Bacillus thuringiensis (Bt) vlindue fie wansaei
WieasiiAnanwiTn Ge57uds avermectins (35% vosnansael sauie abamectin,
milbemectin Lag emamectin benzoate) @1301M19ALNAIUTZLAN macrocyclic lactone
W spinosins wazansURTauziiiudesmazuuaiide (@wwnnldun validamycin
WY ningnanmycin, streptomycin kazdug) wenaniifflansisinmswiadvlnvesiiy
lauA auxins, brassinolide, cytokinins, gibberellic acid wanswia s audundn ot
ﬁiﬁumﬁﬂmﬁ’uﬁﬁmﬁmgﬁ%

Uszinaan1dnodeululaseinisunsuseimadandniae Wy macrocyclic lactone

o

Juansidadngiieni U wasdesassndnegnieldngdetedurenisidansiainidn
Angiy warligndnsaulily BCPC manual Tunsifiuniassit 5

=

Aleangrenauussmee@eulidalilumin “typical” BCA wazeans avermectins
Liignidnlingu BCA \esaniinandendsiunisidansndmdnuuas wasiinnudesu

Y
LY

fudgseduinden (Wu Ifwdedniuigs Awlu JsnaviondninannTunzilounad
471 ¥l (115199 1 ganau 2556) Swurinvendndueiuandliiiuil nainves BCA
IaveneninaunTuegaiidedAny WeoSuumeuiunEuaulona1enmITsuNIuL

(24)

2 4 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

M19197 1 Uselnnueq BCAS
wazdnnukandunndlunguussmmondeu (wissdeya: ABC database)

Uszan BCA dulatli@y a17 wnale WaUTud Fealus Usewmdlne Reauin 23
Attractant 9 9 18
Botanical 16 1 8 3 2 60 90
Growth Stimulator 2 a7 49
Microbial 31 6 35 9 7 23 62 173
Natural Product 2 2 1 79 84
Other 1 7 1 9

Product Mix il 3 1 39 a7
Semiochemical 1 1

SINIAY 62 21 46 9 11 26 296 471

6 PN “ . - - o ) o ]
aﬁﬂi%ﬁumﬁwiﬁymﬂmEN‘W“U FIWANTANE) AU auxins, brassinolide, cytokinins, gibberellic acid, LLa%?‘Juﬂ

T wazdue
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2.19aunsg (Microbials)

auvFdidundnsinsidinim (BCA product) finrwddgann iesnidudeddin
yumdniansnsaltiduedesdiolunsiindnsituioaiunsidansiad luunugiinie
a1dguauaulaneqdunidmindngiiy (vIaieniarsdesiumdndngivviln
QAuvig-microbial control agents-MCA) Hhqtiutlifeuuniide uasdeon ¥ sunnumila
winfige uenanidadimatauinadauagisnisléie Weledh Tdfoudos uarlhia
lnglasesnsidevessguiatulsendlve (25)

A uandnsiamundadusiedunidlidunismdndonded Tnedninemans
wasfudnddefiaule (26) lusuvesnisydunisiuds Sedinsiaunde Bt aulsvau
arudtlfiiumatdadngiinld § 3 dunou Ao

. dupeudt 1 HunmsswuensBuduimunniselnetnineeans

v '
o P

o Funaun 2 5unY w.a. 2523 Wusuun ansenainn1saiunedes Bt 1nTu

. dupoudl 3 We Bt feidsaduiisan udmeluladlunsléide Bt Ssfianuiiu
Taudsiu lnsawzideafofuiuvende 8t Mfleldluudraziongnislinu uio
UszAnsamuuduiivduninfinsandu 27) wasdinsfivazsounesode Bt lusves
musudeusng Wity egndlsfinuqduvdsaldsunsimunuiuugedud Tildusues

TuAuginl (Guidelines)

2.1.1 WawuafiiSe (Bacteria)

Bacillus thuringiensis vise\de Bt taaianiirusniutiuledn Bt Wu BCA fidhdayunn
audanutl Malulanuarluglimaendou (wu e Bt Mdeuauuasiidavuonledn
finstuiinliin fsruausnnds 69 ia) Tusedulan nisuenide Bt eguats subspecies
Feannsouvadu 3 ﬂfcjﬂmy'mumiaaﬂqwéﬁiaLLuadLLmﬂﬁi’mﬁ’u TnediANUaNIZ1Ea9
il

. muauﬁL?Ta (Bt subsp. thuringiensis, Bt subsp. morrisoni, Bt subsp. kurstaki,

Bt subsp. aizawar)
. fsUnuds (Bt subsp. tenebrionis)
- LA (Bt subsp. israelensis)

26 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

lolsiAtani ssnugmamnsslieuaulalunsudniuadide Bacillus aewugaun
NN (WU B. subtilis, B. pumilus) Lﬁai%muqmLLﬁzﬁﬁ@L‘ﬁ@Iﬁﬂﬁm o Baciilus spp.
Iasuaruaulalunisandunisudnludondad wszlivelauiousiunisndaladng
wazasgUlumsiudnulduiy egrdlsfinu arnenanswudndngitvasnsanudumiu
M toxin 83 Bt 14 (28)

Bt fisAnsamlunissnuuas fnalnddayiivilsiAnlsalaeld (cry) toxins deaglugy
yoslusiufiisusadunuuniingy bi-pyramid agngludeuvaiiGeusasaiin Wui
viliiAaamdufivienszimizemnsvesiuasdngity demgidanududoulunis
pongus Sedinaiau BN Tndunasgueususeadelasldnaresnisvh bioassay
snduranfiue International Unit (1U) usfunsadadsdiamuduauogludesdr absolute
quantitative values (29) Anu

MnmsiLThgnsdida warnaensuliuaiuayy dde Bacillus Miwldl
vianegms waziindnsias Bt \Bendvddiuauunn Taevhludndas Bt szfaunduiiv
sodniidssgndsuuiiilewToudisuiuasaditdauuas Tdsunisdavanyoglu
Class Ill (AaAssUunans) ves WHO/EPA (30) luuszimatoiBons fusonidedld
Handoet Bt diulngiiinsdndinnuidngsinaiiinunsvunlug waru1diings
wanlusFUTD AL

2.1.2 o1 (Fungi)

MndoyavedlasinmsszuvemsinuasesnadiBuuisendeu (ABC) WosrivhliiAn
lsafulues (Entomopathogenic fungi (EPF)) ‘Luaqa Metarhizium wag Beauveria
I¥gnitamuaziunldlussiuiiesfiulunarsuszimaveae Bomy Yuoendesliiely
muAuuasluduiu Hemiptera (1w), Coleoptera (s2sUnude) waz Diptera (uuaddu)
warlumaneUsuinavesendeuiinnsléidest Trichoderma spp. waz T. harzianum
Lﬁamuqmﬁaiﬂuﬁu
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ﬂizﬁﬁﬂwﬂumﬂﬁ%@ﬁmmuﬁmﬁﬁﬂma%’ﬁ%‘ﬁﬂizaummﬁwLfsaaL"T;JuLmﬂﬂﬁﬁmsﬁw
?ﬁlamuwuﬁﬂiim (genetic) GUENL‘UE)SWMmEJaﬂa miﬂﬂmmu molecular techniques ¥il#
mmmmmumﬂwmammawwuﬁmﬂﬁuumﬂwmammmuaummwm (morphological
characteristics) 11 Metarhizium anisopliae WHLAUNY 2 mEJ‘W‘uﬁq ﬁﬁ]ﬁguu‘wmﬂ
feghedos 9 anewug (3) aewuslu Beauveria wag Lecanicillium (Wuindl 5 %ila
fidewuie Verticillium lecanil wazidle Trichoderma fmsimanumuudlaluviues
e masuunidesegisgnieadudessudy msmzdagtumiaruudlaudain
uRag species GUENL%aiwﬁm’mLa‘wwmsamiunmﬁw‘hawﬁmgﬁm Tngannaziduseauaed
(family) Tosuuawiesnaazamzzasiunii msvnusvaumsaifunsanednwas
Maiugnssy waznsuamaluladiodndugUassaddguesUssmeaundnendau (AMS)
1umi‘U%JUUSGﬂmﬂ’1W‘UENL‘??@i”liﬁﬁﬁﬁliﬁ’]L%ﬁ]ﬁl,mﬂsﬁm LLa%ﬂ?iLLEJﬂ%ﬁWUENL%EﬂﬁGﬂ@]Jm
TupuAn Lﬂummwmmmnavﬂwﬂmamummﬁwmu msazsmdensiluindnves
AT miﬂsuﬂsmmammaﬂLﬂjamma ylansounaraeiugaziulsslovise
nsauRugualunisly

fautrmstanisdnsgfiviiendoides wu Beauveria way Metarhizium fifoyadu
UseAnSnniagANNUaBAfENNg1IUUTUAMSTY Lwiﬁiajmia'gﬂdwL%aimﬂ%ﬁmﬂaamﬁa
L] U’mmaﬂ’uﬁ:mm Trichoderma, Isaria (\AuA® Paecillomyces) waguils Metarhizium
#fnsnuindeswanifinisuan secondary metabolites dsenafiauidssdogunm
voayd doufasiidonaneius/sdalwiluiaundundesug fesinsdnduunyin
Tigndotuiug uassoudeyanuuivlimsoudsldsuiumauiudon M. acridum
waziinswaranasiielitestumdnsnuauly Interational LUBILOSA Programme
(30) Gefinsldimaluladodradiuni lunmslddoniddnamlsunanfuriqaunie
Adulsslominazanusmhluldldate

nsmuruaanwlunsranLasmshgnsdisaedeszinse SaduBesddyundmsu
WoslsAuuas (EPF) uffuslutiunvosnisld “meluladfimunzan” (35) Tasiany
ogaBimsanauiilussriumanonaleiifesinnudndusgaetenignisf
w1 grsddveadonuisgnsiidnaunmiilmAnmsgadulueiomiuams Sires
FLYTWINBUNAVDINEAS A LT ALIY

2 8 ||uomangunmﬂonuvauanu
msTd na:msei onrurinouAuAnsWsvesoudeu

2.1.3 Waluslaga (Protozoa)

WA AT InwAIUANARgTY (BCA) Aflneegrsunsvanslumanalan fiftedlsifvde
fidudelusinds saudein Nosema Tldmuauuasidnuuasingiivussin fivgua
wangUsznTs uitawInAe AN INTUATUNITHANKALIATTINABINUTEIEN I THANTUS
(sexual stages) “‘gﬁﬁﬂﬁlﬁ61{]fgﬁﬂuﬂ’liﬂ’J‘UlelﬂWiLU§SULLﬂaQWUQﬂiiM%@ﬁL%@ﬁ?uﬁ]

Tudsemanguedou fedumainandusidomndudivszauarudidalunsly
FiuainIuANAngNY (BCA) Snndeluslnga Sarcocystis singaporensis #9314 cyst
(cyst-forming parasite) Favinl¥iiAnlsaf UMy IsITUR (Myana Rattus wag Bandicota)
wazgindon WWinsWmunauisede S. singaporensis ilemstiasnisidamyluniu
odenyTuoonidedld (37) Ssagiuiidmunely 3 Ussmaendouiioglulasenis
Wssinalne Bulaiids a1 uarldlimstunsfouudlulssmadonu) wansurils
fnunuazinisnglussiuipsdumailidnimauwly mszduinssmindinsly Bca

a

mﬂ,uﬂsummwﬂsua‘ummmLiﬂlmuumauﬂu BCA fiflusyanann ﬂummami%m

a v v o

Tunsudn (Fovdinddoudedu hosts TR uazdoundniutossuitlioametu
AunsilfiAalsafudniidssgndsun) HuiesiiafiFududionnufniGums
ermans uazinsuulpimunlaganusiuileseninausema (Sguiavesaniiug
assasseesiiu AunnivmanvnsvesUsamdlng uasdulaiife) uazlufigelsviing

aaE UM Iaeneanalulaggnaenyulusyiuniasdiu (25) (37)

S. singaporensis l#fimsAnwundunaannnii 20 Tudq semgidauadRianzas
host Saduuseiuiiddnlumsiinsandeniiqdunidiiammiamsinzswieusasdagiie
WhmneuazUasnsesouyuduardnivindug Alaflddmnelaens Tnslanzoeebs
dniidesgnieun e vy dudifiseulmsomsfindelsnldie ulfusasindolsn
Tagsssuwdfny d3adusesrsnsdnnisdngivfiuszaunadidaunnlunisinuis
Ufdunussening host-parasite relationship fAnlusssund nsld S, singaporensis
wfiuszavsnmnnilefinislisautuunuan (bam owls) dasiulsignvhanelnsideluslads
(38) Adetmunildunruauladiuindulunisdanisiidanyluwmdsugnundu

@

yualvgjveselengiusenidedld Amvitmedenismidanydainand fe urunyi

aa o

féﬁi’a%WﬂumuﬂWa‘ummmumawmasaammmamms
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2.1.4 hianviviiRalsaiuusasuwagldinaunaednguuas (Entomopathogenic viruses

and Entomopathogenic nematodes)

Tuvauziihfauayldifeunoendu BCA MiimsuanTuvansyszina wu glsyU avsgeudn
uazUsEmATiauLdIBuY winndeyavesusemanguendou (ABO) wut ilhiaufies
¥iiadien #e NPV (Nucleopolyhedrovirus) fiiinstunsfeuluusamadoaus #ia3e
Tdvoureslyllyrdunid uinnuuiumsnanisuuuudeiuiunmanangdunsd ludssme
wauglsudnldifounaeidu macro-organism uazdingdetsiutiosunn Jsdszaumudsa
Tumsvindundndnginisdn

aedlsiA Tssnundauinlalisa (baculoviruses) wazldifourosdnguuas lainns
sflumsinddaenstisnisiness (00A) luusamdlne uaslédnsenszsufunsin
W&t 2 wandael TnoanusasilefuuidvluUssmauazaantidfounsurs (25) Wy
nsldh3amaanueuilideludusiu Lepidoptera LLmaaﬁmgﬁmﬁﬁﬂﬁmﬁumﬂizmwﬂ,‘vm
(Spodoptera exigua, S. litura Way Helicoverpa armigera) JaUuvinnsnanveeWug
Tnsaudiuginnssuuazmalulad@inmuiand (BIOTEC) wagladnisiauigmnn
VYOINANN W Lwiﬂixﬂ?uﬁmumiﬁﬂgimmmﬁ’ﬁﬂﬁﬁﬁﬁﬂ desndeaudsdufunainves
asndfiindndngiiy wazszuunswewnsgaainndlidndiin fFrednebuandiidiud
ANUEIAEYUOINITATTINI TN AIINAR A9 Lazn19911n158En BCA 1audasAni
mudeanisidundn SaazdesiaeiniagsiaensudiunianluszesFuusnuosnis

Welu

30 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

2 2 ATEIAVUATHDY (Macrobial agents)

18 waias s wazdnidngiy Silaunaedoninisdeseeiudifutinasnndey
fiazvinisuaniassuuuriniiu (inundative) WioUdsauuurinySuias (augmentative)
WBnsdue MAvrdedldun mamuaudnginlasnsoying (dsh-sudeuidlutiesiv)
waed5 classical biological control (lngmaihusiasdngsssuwadiiuanUsemeadumiin
yoafmgiviiifinnsszuIn) (39) fngtedsdulumsufiRdmiunsahiihusaingsssuna
MnesUszna madusanzszaumudSadesinsinvidesiu (@1afesnsnm
wnfls 10 9) dielidledadinewaslinaingwosidngivuardngsssufsamiu
finmsengiianndunndeuvesemaduiuiauaznisveoiiudulunarsion
uardswnndentesuvasioryinnsanydesuuasdngsssued matiendngsssun@an
isUszmainn iR ndssdesssumiuazdodundonililiudunuminssy
aufiniuil egalsfiil nudnish classical biological control Hufidndaudumu fils

v
o

gegaluussmMsUfiRnusunsuImsInnsdngiianvaie

@f’sashwmLLuaaﬁmgﬁismﬁﬁW,uLaL%ami’uaamﬁmw;?ﬁqﬁ fio

- UszimaniaiBe Sinsudn Trichogramma sp. Tl wa. 2538 iileldmiunuuaz
Mdnnuewanzadudes (Diatraea saccharalis) way Diadegma semiclausum wankiie
didanusuledin Plutella xylostella Tunsugnitasinmsznansenanludinduie (78)

. lutszanalne uwardulailide fnssvuinveandelafinszdu Heteropsylla cubana
(Homoptera: Psyllidae) gnaauauuagdalassasn 2 via waedaudeou 1 vl Fnfo
§awin Curinus coeruleus wag Olla abodominalis Fuduuvasiiidnunannaneuay
Saipan @usiLlsu Psyllaephagus yaseeni (Hymenoptera: Encrytidae) Qﬂﬁﬁu‘ﬁ’uﬂ
Tudseimalngananewudeidy wazaiendalagniianusemelnelgduseine
dulail@e (73) (74)

o fdnslauaudeu Cotesia flavipes (Hymenoptera: Braconidae) Lﬁamsmu@u
wazidnnuauRITadudes (75) warlin1sldunudeu Diadegma semiclausum AyuAL
wazidanuauledn Plutella xylostella lulszindlne

. éfmshuﬁaﬁmﬁ @ w.a. 2555) An anudnsalunisuaesunuleu Anagyrus
lopezi Faiud131a1n Benin iiloruguuazi1damasut sduuydngiudrsnds
Phenacoccus manihotilutszmalve (76) mseuauasutilneT 35 tanfiuiinsszun
971 170,000 woAwas U w.e. 2553 wiae 64,000 w@awas bl WA 2554 waranas
WdaLien 3,300 taakns tul w.A. 2555 (Rojanaridpiched et al., 2555) (40)
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UseinaauBnendou UiTRausuugives FAO fail Tldngdedsfuiidumne
lngnsdfiinnidnddiTinuanvasuandsdudwniiiesuiunisia biocontrol
ngietadufainaifedestsmsmmeunuszninaszmeasme Tunsdlveausasifii e
Tutspina mavsneiudiiuiinausasingssamilulssmadaiulaiiom uderadio
Hapmindimshlulituuseime sgfieinnsieusasdngsssumnannusemaiioutiu
Affnaine uardunndouadioadafulsemavaasudiun dadndunuasaindisiu
vidolal fegnaiiiiulddn wu mathusudeu Trichogramma meiugmnadedun
Tulssinrdulailde azfioindu foreign species wsald fewsnludulaiideinsnd
wauilewu Trichogramma ﬁLﬁmagmuﬁﬁmwamﬂuﬂizmﬁagjLLé”J

2.3 Semiochemicals

Semiochemicals \uluiananisduadl vidomsunaumisdaundl faduasidonszming
asviiapeaiunientsdaiu Tusiunisensnafivinagly semiochemicals 1Wuans
asuuas (pheromones) wavgirentuealdiduanslauuas (repellents) wansiaual
semiochemicals dwluiildiuialan fie #sTuu (pheromones) Wlunisdsaafianiu
Uszrnsuesusasdmgiio snagldsufugunaaifudn (du uiunmmile wasth)

Farsanleiiisluy BuansiivihliAnauduaumanavasusas (sexual confusion)
wiolinadusuinifiefamuuszrnsvesuuas wieldilsluuiiodonuas wavauuas
feansiafitdestuidnunas FeduilsTanfagnindnduaafisssaniam (adjuvant)
Tnvansiduseangud (active ingredient) fie asiaiitiosturndnuuas lunsdid (fed
ﬂﬁiﬁij’aﬁ@mmmﬁﬁqw%‘qa (U @13 pyrethroids %39 fiproles) n1slandAgylunisle
ansmsiithmnedneuiienandsmansenuieduanden wazaditinauildlddune

mméfaamﬁ%ﬁ’aﬁuﬁugm Aa MswenUsslnnvesasall AuaudAvianIenIn
Aaaudiaall puduiiveesans wavanudufivedunnden NInsIaEaUAINL
Wuduvesansivluenna (air concentrations) Aunsaififinmsléuuuassene; volatile
application) uazn1snsaaeuAUlaenievely (Fwsuisnislduaznisminaisiie
‘LJismwam%mL%aumﬁumﬁwLLusﬂwmﬂﬂg%’aﬁ’aﬁ’uﬁﬁag:l,l,ﬁa‘uaﬂ EU, US way OECD

Fadlruwuzindie (HewSsuiisuiungledsruresasinlidansienmidnnuas) dumnant

Tudedeeniumadngimans dmsu semiochemicals U1angx (Wu Wsluuveausasdnn
ﬁL?‘iaﬁﬁqmﬂﬂiﬂﬂ%ﬁﬁL‘flmﬁumﬂ (straight-chained lepidopteran pheromones #5e SCLP)

3 2 ||uomangunmﬂonuvauanu
msTd na:msei onrurinouAuAnsWsvesoudeu

uazAMUEEa°) 1U ﬁm%’umiﬂmﬁuma LLa“msé’mﬁwﬁumméﬁmﬂuaa semiochemicals
%ummn‘] miaﬂm’mmm (LﬂEJULuaﬂﬂUﬂ’liGU‘uVIuL‘UEJ‘L!LL‘U‘US“UWJ‘U -fast track registration)
muaaﬂumﬂﬂﬁwmwam’maau US-EPA ( IG]EJLQW’]”‘V]LﬂEJ’HJENﬂ‘U SCLP) 9 9afiansan
Fasoluil
< a6 A | A Ada av 9 1
« anuduiwinuazldiinansenusedadl@ienlulbidvune
« Tgludmsisnunn

faudilud we. 2555 Tuduuzt (41) ves FAO awspanisdeyaursdsznsilala
Lawmmzmﬁ’uwamﬁm%ﬂ&juﬁ wazluiffuuzihiZesnisanauidedunisld amnudsdu
M3l semiochemicals snaieatostunududuresasiviuemafiunndull Wanss
nsliiilsignsfes uazipauuasiililiithmenevdouasifiusslovddug msliussaninm
szAntuiioliluanmitlivunzay vieinsunsieannsidanseinuuas wieansiidu
drunaulugnsdisa (formulation) 88195AR semiochemicals gndndnduasidnuua
Afanudsatios uaznmstunsdouiioteiuldfldiEnanseiifdauua

aaunisalifeniutatdudmdu semiochemicals ludssmaen@eouivlidaou
vnafageendudou wavaziounuaivin semiochemicals laifiamuduiiy Tuvei
vaUsemea Wy Ysewelne Sulafife WaUTud) ssdostunsifovanseiat sadums
g987n sz snageuUseaniamllaiunsawieuiisuiuansiadmindn vl
(Wu asTigiuuas) ﬁaﬁ?u;:ﬂ%éfamamiﬁﬁu’h finsldanstesiumindngivedesedinge s
uwumsnadeuluulasifrududouasfesniunsauduneuselud

NAFDUUILANTNINVDINUAN (Trapping efficacy)

v

=

MsanUsyuINIUNAsARgiY (Pest population reduction)
n1sanAULEsMevRsYNa (Crop damage reduction)

v

a a - . .
ANTNURNARNANYDINTNE (Crop yield improvement)

WwNziEes “nadeulszavsnmvasiuin” feiudugausasaiiddalunmsinmsvaaes
AAauny TuvugAusEeuduY (Wu Msanusennng Msanaudeme BsensiiunNanan)
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< Y oA ' o & =
AsiluiFosseningunan BCA uaginunsns uaznisageulimsazdeadudiunilives
wuumslunstuneideou Welunstiewmdedldluendeu nsilasinsideveaey
maguuaseiinsu TRl luiamafeiuieliladeyaiisensusiui’

Tudszinalnedadn semiochemicals [uasiafinisgnainnssudsiingdodadu
Wosn (wwzienansteyaninulasnsivvasansiai (MSDS)) yonand ansiainig
gramnssiimadenidtiosninansiidndngfivann Ussmadulafidednstunsiden
nandmuel BCA 1uminais semiochemicals $1uiusnn uatdululainnissuunaiia
yosudaduasndudosdinisnunulul wu Tunsdvesansasuuas wazanslauuasiiiu
ansduasedt (Liindasasiiduaslawadunsfou dmduldlugunsinunsly
Ussanguendouvenanlifdausasdnglutudeuriiiv lulsamaiade Smsld
semiochemicals Wndivdograniauneilsyng wazdsfinisdseanldfassina
sulaiiBodie Ussmauaielidestunsidou semiochemicals satudslaifinnsls
semiochemicals {Wuansidadngiiv TulsemeaundnendouunsUsema eglussezaes
M3vin3de warddlifindnsioueidunisi viedwiadeya (@3neaunisussau 3 work

meeting of the Asean BCA expert groups)

2.4 WanNUrianssssusnA (Natural (botanical and other) products)

assssurAnnfivintulude “botanicals” yaufisanseneg fiflanuviainuansves
aneviug SelnmandRuasufisemeTineuandnetuly sdnsuritnstunsdeunda
uazdnislatuunsvanslue@ony iueendedladl wu a1sadinainaznduhsiinggg
(ans0RnaYSADas azadirachtin) @ns535u¥A9IN pyrethrum (Ugyasna) arsarinainiay
(ginseng) lUilu 15@luu wauledu nsziiieu LLazmiaﬁ’mUizanﬁwﬁwﬁm’me] Uszina
Beuudimstunsdeuresasataanfivsssunluusemesnis 60 oiln (519 1)
anuddyesansatnanfivgnuszfiusnitnrudueis esanndudnsusiansade
mniilailitunaoumuioudonslunandsndalaantiuide saundauueidn
videnanlaginuasnsies Meazdeaieitunsndnasataanfivossund uazienans
5?&5&3?6%1@’114%336 ABC database, the BCPC Manual and Biopesticides of Plant
Origin (42) Ayansiu

! gseaumsUszau 314 EWG meeting uazniamwan I

3 4 nuanWUAURAINIAUTaUIAY
msTd na:msei onrurinouAuAnsWsvesoudeu

MefemssssunAnnfiviuiuUssmadintianulasads sudsansifinnudesios
waglidndudesihnimeaeswinuiivive) mimdwﬁgﬂé’]’mwLﬁuaﬂiﬁﬁmmﬁwm,ag
fusziannsldegnevaende ogralsAdnguansatnainfivsanfeanslsiluudaduy
asUsznaudl WHO/EPA dannudufiveglu Class I wWuidesrdugduviddindndngin
%QﬁudﬂLf]uﬁ'mﬁwﬁzﬁlnjm5a§1J’iWﬁﬂiﬁﬁ@ﬂﬂﬂﬁmfuﬂaamﬁamﬁ'utﬁmﬁ’umiﬂimau
UszLan pyrethrum H31897UANUAIUNIUTDILNAY (W30 cross resistance AU @13
pyrethroids §4.A31E7) Lazeraiifiusons

guassadAdmsunsAndndusiarsadnainfiv@anided wagnisimineld
nhemstulugiinied fe ssrundsluviesiuliannsandaldin warszuunmsemuau
fadu fagduunuanuasdnuasiagauantAvosens satansUsyfiuanudesnes
asataanfiviifanseenays (active ingredients) vanguiia aeilidudgmseduumni
nMsdununEesansatinanity Sntulae OECD Biopesticides Steering Group (BPSG)
fitoaundn feluil

. \Juitdauin f1dr “botanical” ATAUAUANTUTENRUNAINTANE YA Fotfuds
Sdusosfiarsanmueumnzauluusiagnsd Tuagifunmantfuazdnuazaes active
substance

- Wuiidniuindes specification w83 “botanical” dudeunitvesasiafilaeiialy
Fefi¥eymilunisdavi technical specifications ansafmanfiiduansuandiflansusznou
maniivanevdiauasiinanedsinefiunnsneiu TfimsiaueUssdiusieg diolud

1. Miedeamnemedinen (biomarken {Jushudansdrfiy Wieilnszsinazaun
aun usliifufiuidninasiaufedosiuussansnwuesansviondn fousi
ag4ls

2. ansidauuasdnglutuEeu (Biocide) Mduansain (whole extract) usiend
Wlug “variability issues”

3. wallAnsuaNans (technical mixture of active substance) ®19awtlunadon®

- Liduidanuin aedanisfuasusenoudauns e iiBounuusssund vieasiiil
auadendeiuetnsls duduamsinflousunusssuei uiduasidunseitun
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waRTian nanuiiddyuazlisunsinaiile we. 2543 wansliiiufennudndia
Rertunmautfuaznisiauiivesdeslaslamnesn wasdiannsoldldouds
Yaqdu (77)

KaRveIImuAulanTads emsliidoslaslamedin wulne nauiBysedu
giimadutafarinugudagity nmsnsandasinuesani sy fusematim
dofuil 13 Tunan 2557 Mamseseunaauldsunsatiuayulazdalag Dr. Kean
Sophea Uszmatumy Tslsuanduniasasavesuzifoma unsnin wagivinviadug
Fevgnuidufindarugeuasuusini SaulifinuuameaouazUasmenyning

Tuviesdu

3.1.2 unagd: mswaunsld¥iusiatuandngiy (BCA) Tumsuandn

MnmseAUTevesidsrmaluginmiefuunumuasnslitfuriaunudngio
Tuwndng aguded

« wuzthliinwmsnsneneundnldansidaunasedisoiies

- Thinwasnsidsuanudeiinnslimsiadiminuuansiefiunandn

. vanidsensliasidaunasiisigniniranielussesna 40 Yu ndsugn

« duaSumsliiBnisweanssy Swdunislididunaiuaudngiy [dansaliindauuas

Aanudniiug e dadmgivluszesBuugn
. dunmdruudngiio Yuits lsn wazmyidegluudas uazvhnsdeatuidnidedu
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nsfanamdsnselandiima wuinsdideniduaifian ufluewanaisazitiugnis
ANNYRINAR SuTTIaziuly 1wy miLLaﬂmﬁmLLas@mamﬁamaaLﬁ’g@ (Wugnssu Tsed
Whmsnefianzianzes) luivesmsidennsiaeiameiaz syl susidnariian
uenaNiiardoaiinsUiuligns (Formulation) ssfunmsszunaiineiAnaaundeme
dieftaziunusuuseisnistilignies Saudimdnsusidenivihlfanlsaaedsmne
ogflunguandnUsziman@ouogudy (manwan 1) uidansnaglilddinistunedeu
dielddamAsnsglnndima (8PH) feduuisnenvuiindndosivilmAnlsadiuimag
msazlfumsaaasunavatuayuliimsldlvin ety Tasamensliluudn
derdnmasnsglanina

nsUdesunudeultlaslaunsunitordanueunedilunniududedty will
suaxunudngosfiagdosufoasnun wu nsaanisldasidauuasifigniniig
vserumsidlueuian aruiuazisnisndnuaudeululaslaunsy Tudsewmeaundn
o1 (AMS) tuvinldoguda (wu UssinaftauTud Tne uarduledlife) dalu nandauas
msvenewmufouluriosduiadinnuduldld msldfudnuuataonsldilslunfidudn
Budaiildld Faldsunisnsadevudslulseneduide nsnageuluuadlngifioiy
Uszansnnlunsld wazanailidng msazldnsvrinlunguusemaanndnen@ou ilofia
Juduiwanisldarnduideaziunldfuanimiesiivesngulseinans Jusonideosld
lewseld sgdlsfmunisidndngiivuuunaunanulagldidadariauaudngivdundn
msweldinsUssiunafenuduemiaasugiatifunateq T insen1ssvuinves
wueunevznulfidunsinsn wazandszaunisaflunisenidnnisldarsidauua
Wesegapendmwaliinunsnsililsd

tagtlsafiAnnndon wu Tsaludvosinvielsaniuluwis iWuiisuiveunynans
waziinlsafiviidalden mndeyafiugruredasimsssuvemanunsestedsiuuma
918 (ABC) Wawed1 Tsalvsveadnlilbidwanefiedliditasimunudagiivauny
79 ASeindinrmdrdysenguusziman@ou (AMS) usegndlsian deagulunisdans
Tsadnifnnndesldtinmiliugs fegratu FAO Iddnwidwanisdnnislsalud
vaetlulasinsisasewnensns (FFS) lunguussmaauniniedons Tuoanidesls
UszaunsalanUsemadeaunuanddiiiuin nmsdanisBedlsaluiivesdnanung
Innsalagldiuginunusiuiunisinnistumslidelulasiauegesednge3s wasnsld
wdaiugtnludnsfimnzan (59) nMslidifausinuaudngiindussddsznouves
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nsdnnsdngivuuunaunaulnofiofussduszneviidudulunsdsmuaulsaiiy
Tunsdinmsnsdanandsliifismelasianzedwbsnunagevlunaauinivilag
aundnlulassnsssuuemnainunsegedafuuiionfsusmiudsemaaundnewdou
Ihndeudusuusi wandiduihmslidoninslanefinduiivsslowiann uenain
aldeunulsauda Ssheviliduinlneian udusedu mnmsiidelaslamesinannsn
wanldlusimdunuiiuazddmiieegild Jsmsnduditasivdnlunisaiuaulse
waztednmsdesomsinliiuiuinie elidonlaslanefinuasiafusimug
fngiadug fdmheielflumstestuidnlsadnlunguussmaaninendeu Fsans
sriimsvenenstunzfewiieldfuiledug aae qmﬁwﬁ%aﬁmﬂuﬁﬁﬂizﬂauﬁw
Weuuaile B, subtitis fmsagldsumanageuiiienunisdnenmussdolunismunu
Lsalndivesdnasiag

nsmuaslasiisiflemuaulsaiiinandoslagldidoufiing wu Woslaslamesin
v3e W B. subtitis agidudiudrgresninulasnisetmsiusuian sxwaiiendu
FaDuansivfisouss nanandes Aspergillus flavus wuldluomsilsaatadage
aseraenduiiiedlosfunmsivildifalsausdsusu ansanuldifuuidenia
Tudsvmeafiindaiaun Fuinduunmdy 16-32 wihnessunainmunds (72) msld
Wevufindreumaiiuisinanduitauaumatinmilazdisannisidwvhareves
o Asperaillus flavus (72) ﬁqfuﬁaﬁ%miaﬁuawuﬁmmsammﬂ%’gmaua:mmimﬁa
vasonyulunisldnisarvgunis@inimasidudiudrdgsegnsaianslunisan
ansezNaiandu
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4 A a

fiwinfinnsugnegraunsnanslagianizinunsnssedesidesanidufiviiiulng,
fagnifievilnaluniaZousasifionissmuiie wuasdnginiiddyd 3 odn Ae
vuawlefin (DBM ; Plutella xylostella) fsvisindin (Phyllotreta spp.) uwaglsafiinain
L%aiﬂ Fusarium spp.

3.2.1 Uszaunisal na9uide dayanisdunisaana (grudeyainlasenisszuueins
\nun50En989TUUYaDTEU (ABC)) UANANITNARBINIARUNLYBIUSEMAFLNTN
vueulein (DBM) gnszyindudngiivfidrdnuesiivnszgansnauazinuiedus
vosUszmAannendou viliiAnanudemedsuusiazneliiinaugy deves
wAmHaiun Tuunsiuinudn ggmasaganmuihennmaiinanssnuuasreliifnemm
Fomeiiguuss nMamamievesUszmadsauwmmudgmmusulednlugsidanim
omadu luvaeilulssmaduladifowunisssuiauazyhanademesnnlugguds

Tudsewedulafide uale wasiaulud lauusihldgaslunsauaudngivg
1ne/lY macro-organisms Jundn sudensliunudeu Cotesia plutellae Wag Diadegma
semiclausum Usswrasdnlunguondeulduusiilildide st iHussdusznouluns
Jostumdndngity Auauuldnanislsslenilunisldasainaniivaiuauvueuledn
11 2 UsgAaandnlunguuseinae@eounugt liliisn1sugnitnuidou uidn 6 Ussine
YasanBnnguedeunuzilinuasidauuadlaefiansanissiunisssuiadunan

gnsmansuazlasinmsannisliiansvesizunalsenaaun@nendeou wu Useineausly
sgfinsanlimdnmsufiimanunsfinuasimnzay (GAP) azmsnzauiuidnisauau
TasT738 lfiussmavnanauz SguunsluUssmedulaiide uasnqmnefeduinunsBund
TudssiaidUtudldsrsdansiasuuamienguane ilefiasiilugnmsdussaliiing
inanAsinduiinssedaunadenlunisianisuazdeafuindndngiis Tulszimadanlus
Ifuiandngmsluniseusugldansiindnsiiv ieidugaEuduihlugniseusunisly
Fdaueilunisnivaudngiivlaedis

Useimadulat@onasiauludlo lisnvazdenfalsnsuanwasnswauideuluns

o w

idamusulednlinnuszaunisainisliiasesdisluniswdndilanniguia usegelsinnu
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Tyfinsiauedrldanelunsnaniy Ussmeunadeldiudasnsinnuna (aoame
sydunsszuinvasueuledin) weussddssnevlunisindulain aseyldde Bt
wWiaasidnunasuisanueulodn (DBM) YszwmeadenluslelwsivasiBoaiendtu
Timenefuuuas hilsiugnilemuideulneugniieililifivasgansman (non cruciferous
crop) msldFusnlagldansiilsluy efinssyuinveanueuledn warldnisnuans
sxundindunazide Bt Lﬂuué’ﬂﬁgmmamﬂuﬂﬁmwuLﬁaﬁwuaﬂaﬁﬂizmmiuizﬁu
ﬁimm

nsfnwmaingimandlusseyEusu @ wa. 2523-2533) wandiiiufessansnm
vesn1sUaseunudoulunisavaunueulednlulssmekauieons Jusenideld
(samzdsanedulaide uazaiade) dddunanfulddnsuusilidde s sy
msudosumudeu waglddniamumunislélul wa. 2536 (60) Fauansimueuledn
Fudngfiadisidnenitilan esdeannsnaisnruiumudeasidauuassiosng
soLifos wazdmuimueulednanunsawananusuniusomsliide st e egnslsfinu
Jeflmnufesmsfiaglinagninuuysannislunmsdanstyvanasum (RV) Sesads
nnslide Bt uarIBnsminetmanidug maanggniamsUgniiensenansuat nsld
Fuidaudumiu msmuauseismawanssy nsliamsdemailsTuuuazqdunidoue
(WU W Beauveria spp.) wavasataaniig (W azan) Tunsnumudleda 4 (61)
agulddn vueule (0BM) Adadudnsiviiddyvesiivinnszgangndregvinlan vinld
nszmiinlginsliumudeuasddnnmimnnlildasidauuasdifigninis

yngudeyaredlasinisszuvemsinensed1sdaduuiiendeu (ABC) wansliiud

A v €Y ° a Vo X ~ P 1% Y]
astidaeinmun Swau 141 via sunstunsideudieldaunuvueuledin (DBM)
(manau 2556 ldsamanseznedidniv) Jududeyavesnquudaduridningildmdnuuas
Wesnwueulednilunuasdngiiddey s

HanSuantn U 69  WaRAMN
NARSUaEELAN Y 27 wAndou
nanSueianlas U 12 wandue
wanfausianlaRy U 8 NaRS U9
nandueanlnsvsu U q NanSua
uazsAnfainguatluueauazdug 8n 7 AR
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fidegyvesUsemaauBne By uuziilildunudou W Bt uaransdeuwaiilsla
Hundnvesnslitasuriauaudngi fedildasuimuatuegfurdafistminseglu
Howan (We Bt viendnfarasn) Jaymie nmslfuuaiiiivssleond wu Diadegma
semiclausum Baldfigatiudrindiuszaniamgs wisiauns) Tuedn usfliifiunumdn
Tutagtu mszlinnsldansidaunategnandiawing viliuuadiaunsaidinedsen
lusssuwdla win1sld@adasiauaudngiie agndunnfinnudidysn d19zauise
yandssnslimsidnuuaddogaiuds

Tumsmvguimiadndslifduuzihidunanumaneimans Sy
agui Suduiedonhamifoussnnaeunanfusifuntulunaifentu mamnaes
\iem35nseneg Iumﬁmmié’awﬁmﬁﬂlé’ﬁmi’mLLmuSTTu’LmJizmmglu Asnlus vy
wazUssinagindnendeu TuvasfiBouenansi Tnanunnaswnanusemelne ala
Tnego fil

qmmaaumﬂau’mLﬁaﬂ'131/1maaUUix?ﬁw%mmmﬂﬁkﬁj%aﬁmﬁvﬁmuquﬁmgﬁm AIUAY
mantinrningldldounss Steinernema carpocapsae (Wanlae ASUABINITNYAS
Usznalng) uazqdunidindnnguuuasdnuis do o Bacillus thuringiensis var.
tenebrionis (Valent Bioscience) Mivnismaassludnnini luntmauiy suaiiug
2 usnund luwvasugniniinnamie Swmiadeddnl lufiuiinnsldnisdanisves
1ASINITUAD (Royal Project Foundation) mimaaumﬂaumﬁ Wuanuswiesyning
Tnsansnanfunsudvnisnees uaglasan1sssuuemanunsesadBuurie ey
inunsnsldsenuindnisssuinedequussluiiuil Sedusuiviuiuvesdmifngdn
(Phyllotreta striolata) \udnnusnnileFudgniundvesinmamluulas Taguseasd
wdnvesunaaes WiefliavSsufisunlailiasiindseuvesnmindn (Fatousi
muRudnsiinisaosiinlitiamsouvasiamiinindemsldadiului) Mulsnsufon
muaulasinyasns drunsiiasidauuasiidgninitsuneddaanzdunvos
Fravstadnindu dentsiuasidauiaduaszd 1w 6 Al maamwzﬁﬂgﬂ
Hunafeusss dusmualiinislilddoulesidnuaniion 4 adh wagldide st var.
tenebrionis \iss 3 A%y lundasifldiuieudieuldldarserlsie (Untreated Control)
HANSVINABILEAILATILIN ﬂf\]%JEJ%’Jﬂﬁwﬁlﬂﬁawﬁﬂ“ﬁ?EJ‘lJ%lUUﬁqﬁﬂ’]iLﬁ]%iy,LaUIWUaﬂﬁﬂm@]ﬁ’l
(i) vestuinniaiilurasenfindusng sesmswsaiuln withuiinsauvesiiedd
hwitnlndifestunnismamanes wioghslsimuidedwinvesfivinisniyifvlauas
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uwidniAu 600 ndu Tuwdasilildaseslsae avnuinduiigaziinisasgydulalay
warundndrluwlasdug fildans wasezdvharouazinfululunnnssuds Wesann
Fudufevosimiiaininsadeudenazduluviangluutadndidsald defana
AuReadinniada wudn duidnniesfiivgnlundasilildasesiidnduiunndisiy
ograiiulidn arlimundui uasfidafevemannaianunsnazield (Marketable
yield) dninegsfifoddyilonFouiisuiunandnilidanudasiilidrfasiaiun
dnsfinuazansrndnuuasdansey uenaniauninvestandniiosnsldanuuasiily
Faffausieuandngiivisaosin arliuauiidifssdud 1 Auidnnediluwasily
ansrndausnadanses SusHnandnldiomaiifiaanmiarliUFmadim fedfmee
nsszuinvaskuaseglussdugauarguuss aguléddn nsli%asusinuaudngiiois
aosvilnazdeliinunsnaifuifeldnandaiinniuflewIsuiouiunsililierlsiae
Tunstestuida msegiwadnsildfidumuientuiuisnsdestumdarg ild
Hadulunswdniisaniaier nudmisldgnsaansisnisaruaudngivnisdainim
annsaudeiuldfuisnsldansidouuacing Wluduasvgia asasldfinisminig
nanossmaneq ade lnsngluganiafiunnsedy Alinsssuavesusasegluszdus
anvhnell mnvszaunsalluneausBusuegisdaiou feudndufiasfestinisugniy
wwunudeu Wesrninwasnslusiesiituldgninnaiindedu vilfiuasdngd
szunluszivgasibiinaugydesednniais (Wannsaiawunduimld) n1sugn
Fnyudeuiifazieviilianiugnssruinvossasanas

nMsdThaneveadie Fusarium Msdn1sReIsnsanIsIRaEIRNTIIMEnWALE
osuely Suduasdedldfumsiauuasnageunrausluowian Sideqauvidiiiy
Hrfnsimuauingiivvansiaildsunssuunvianaiiussansamlunsnussiuna
Wudﬂﬁa‘imm&JagﬂummfﬂﬁumﬂejuﬂﬁmﬂmL%&Juimﬁu’ﬂ Trichoderma spp., Bacillus spp.
waz Streptomyces lydicus (liunmstunsideuluusymadsauy; (@nANwIn 1)
wioglsinuiinansaslimarinarsvindldldsunistunsdowieldlufivin
swewuzthilvenenstunsdewdeldiuiiein wdnmsmadeulunaauaug
fuduiwdnsusivarinvsslenifufivdnfiAeades venaninislidasusiniuaa
fngivdmiunanwdnnislasunisnaaeulusuandie
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3.2.2 unagd: mswaunsldtaiugatuandngiiy (BCA) lunsuaniivin

AdenguesUsemaanBnendeu auedadusivimnundululalunislduagisnns
AuAudngindasialull

fanginin
nuauledn o “ Teeldde Bt
o Jugaisudu

ilesanuuoulein (0BM) Wuuuasdngivfizintuilan uazldfinsldansiidousas
nansiinarunuuuasiailunguissinaendou wazdoduuuaadmunesusunis
Tunsldtidueimuaudngiy (naswIn 1) gnsAmansn1sdanisdngivuuuNaunany
fifinsaugulaedisduiiugiu Widtuuasdngfivussin Sdedldiiinisniunu
et finsRorsannstide st iesiinfe Feidswisesnstioslu 7 Ussina vos
nauaundnlulssme@eu (gn1AnwIn 1)

Tnevaly Bt iHundnfariddusslonidldmuaumueuiidedngiiv fiuugilild

=

st TunsdiifidamSemueuadiennudiunuseassidnuuas waznis
fnsandaaiuliinisliluouandmiuvlsemalnedidfusimuaudngiivdun Wy
e Baculovirus \Judefifinunings wdnuazimuniienisldmunuuuasdngiai
drfgyveuasdngin fadinezanunsandalidudiviunnuaziinunings lnague
ugimnssuuazmalulag¥inmuiand (Biotech) uslinsdmihgegluwinsdnrin dmsu
UssinmanuazeauniindnSaside Baculovirus tiies 2-3 siiafildsumstunsdounda
fafidnagsliamnaends uasiludle Baculovirus ifiusyAvsnm dsanunsaazdnun
dmhglunaainvessemaandnondeulundundnsios Baculovirus Tindnlusiesiu

sazlalin1svenwasNauINSlunanviasdy
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faunslidasueilunismuaudmiainasddymaaiingnandredu Tasesnns
naaouniaauy Tagl¥ido Bt var. tenebrionis uarldifourosfindngiiy nans
noaesiilddinn Tasiawizeshabaile Bt var. tenebrionis il mheeglunaauiund
finunmgs witligtuiinstunsdolulssmadonumindu (amanuan 1) Tdeules
ldfdadagiviindnlaonsivnnnens Ssindminelneuisonsu 2-3 U3 udds
laifismielulssmaaninondou adefanmits 2 oin fUsgansamlunsaiunu
sanfaniisuifuasidausasiag 10 wagldfunmsduaiuwazaiuayulifingld
og19n11997219 Tasanssvvuemsdunuassiduresenfuazyinismnasssiite
sy IPM iterdndmtain Smuamumdemeiiistutes wagldsunsudy
Tunsdraiiwnszgansualulsematimn Feau waglne

P

19230 2 pga U MuABUIARYBINIS ITRAN A UIMINETTATAINALAINITALLAT

o v A

Angin Ao (1) Tansmvanwiasniinunnvaiesiialiiunstungsidoud (@sadnain
=

Y
o v =

fludarosfinstunsioudnraisiia) (2) iesnanaidumsatnaniis Tneunfay
wansfslseAnsnndidninannaiduases dadu gusmanslunisldTajadili
wasdnsiiniseunazdadivosnss nisuuisnsliasseddsunistrenonliinumsns
Uoadmuimsliasatnaninlinailifiniefinnnuiianain (9le 2.4) ity
Refuaunmuasisldansatnanasion widdmuiasadaanazian (wawdaiioans
Azadirachtin) NedmhemnlulunguussimaeiBeu (gaiaruan 1) wansidaliamusesns
THansazioeg sweuuztihiinisliansasianeseyldsumsduaiuognenieds Welgym
Fanamdrsuldumaudly msldasalumsnuguuuasdngivandutiadoiugiures

nsmunulneTIIsTiazihuasaduiedals
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3.3 [Uwa (Fruits)

3.3.1 Uszaunisal na9uide dayanisdunisaana (§rudeyanlasenisszuueing
NIAUINEATEIBUVRITYU (ABC)) UAZHANTINIARBINIATUINYDIUTENAGNITN

Wi ld5unsfarsaninduiivadensldiiasy uonanisgnialfiduemnslurosdiu
voununsnsedniludnlngluginiaedens Jusendeds wwasiuves (Bactrocera
spp.) Wudnslinaiddgmareviin sildaunmuazUiinusandnanasedaiidodfy
Tumanensdimuanudemeds 100% fafu wuasingiveind3sgnuszmdlmdudagiie
fladamnudemegeaasienisudanalilugfinie Jsaundnlunguuseimmaedousiig
Wi wfuuasTunesiivhaeldua fie WNATUNBYEN] Bactrocera spp. it

Lﬁaamﬂﬁuuaﬁummaeymwmmﬁmasﬁﬁaaﬂawmﬂwmamﬂﬂizmﬂam%ﬂlu
nguendeu lun1sdnwunvinvesiuasiunes 39auuzi1Iisn1sduunviinves
wiasunesensitilulufirmadeatu Tagli38iFeaiu wu Lucid Key viouvdsdeyadu
Medunesiin

nfuUsznamnnendouldlitinismunuuaziidauuasiunemansds oaans
gudennnisdwiiaevessasiunedlugiiaei fuielud

- Wgamanaiin /1 vIenszany ﬁamaﬁé’ﬂajgﬂﬁﬂma

- vharwazeraulasgnity Wunaiuuashansudniiluianay

. YNIRANSTUFENTFAAARS

. weadavhlrunasduniu

- ldiudnuuas wagldansde (1) ansdewmeg male pheromone [methyl eugenol
:4-allyl-1,2 dimethoxy benzene-carboxylate]; Cue lure : 4-(p-Acetoxyphenyl)-
butan-2-one (2) Windolusiiu (protein bait products)

. Widesiivliinlsafuuuas (Wu Metarhizium) wuadldlufuiterdasseu
YDIUATIUNDY

« mMyUassuaudou wu wudsuusilata (Diachasmimorpha longicaudata,
Biosteres spp. g Opius spp.)

- Wansidnuuasiifinaaudflanziniza (selection pesticides)
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MBN9#199 F196u wuhnsliansde (eensdemeuaslfivioomsde) Wuniian
Tugfinetl mslidngssuni (wudeuwarnsldidosivhlviialsaiuumas uasimada
asvnsustas Wavldundn ansmenunuiinisldaisdevsiivsyansamiidield
Sufustu Wy msvhuladiazenn msﬁwmﬂﬁﬂuﬁuﬁmmﬂimﬁ wiotlostunis
anemiuveaarTunasnulasdedhades (asmeulasilildans) anusauile
voainwasnsuaziiduleide (ubesddgyiiazdrelinisdestuidauuasiunes

Tuiiuilug) Usvaunadda

ndeyaresngulssimaauBnen@eunansliiiiugn ifisalszmeduladifouas
Fomunuwinty AinstunsSoundndusilidauasiunes fo wvSagiuea (Methyl
Euginol) wazindelusiu (protein bait - based products) wuinifluaesUszined
Tuwaisdt abamectin Snstunsifeusagldifiewssnaierludonun sgaslsinn
finsBuduiansisgaunas (attractants) Aflilunduszmaidou udidunistunsdeou
Tuguansiaiimssugaanvinssu (wivieludevesansidadngiiv)

. mﬁa'mwmj iauﬁgﬁmw%aq%uaa (methyl euginol) [4-allyl-1,2 dimethoxy benzene-
carboxylate] wag Cue lure : [4-(p-Acetoxyphenyl)-butan-2-one] mséamﬂ@ﬁgﬂaawﬁm
Tdouuastuneufiefinaunalunisliiiusn lunslfansdafieduiuinduwasiunes
Hudruunniu suladl@euuniild 16 fusndeiiuil 1 waund dmduandy uadld
20 fusnaatgaLng Tuaiuuzaag lunanes nsdliinsldansidaiuasussdaniglududin
Taewuasuuimiweausiulsl iilesiuasiuneslimeriuiinduda nsldasisgade
unasiunes aunsaltlanasntuaynaleUinnenu LﬁaamﬂizﬁmﬂiﬁumLmaﬁuwaﬂﬁagj
’Lui:ﬁuﬁwqm \iesnwUseansanuesans methyl euginol (ME) asaziUdsuunulsl
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In this section, information retrieved from the Project’s database on biocontrol
agents (BCA) registered in ASEAN Member States is presented. For ease of use within
the limited space of this document, the information is limited to lists of pests and
diseases and the corresponding active ingredients/agents for control from eight AMS
(no trade names are included). For Indonesia, Malaysia, the Philippines, Singapore,
Thailand, and Vietnam, these lists contain all registered BCA as of October 2013,
while in the case of Cambodia and Lao PDR, the data were updated in April 2014.
Abamectin and related compounds are largely excluded; they are only mentioned
when contained in product mixes. This exclusion is related to the circumstance that
these compounds are not categorised as BCA in some AMS; see also the introductory
part of Chapter 2 for further explanation. Note that the categorisation of BCA in the
following lists largely follows “The Manual of Biocontrol Agents” (12). The category
‘natural products’ usually includes products derived from plants, but ‘botanicals’ are

listed here as a separate group just to make numbers better visible.
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Against which pest and diseases are BCA used (registered) in ASEAN?
General target profile of the active agents/ingredients from six AMS

Diamondback moth, red spider mite, thrips,
brown plant hopper, bollworm, and aphids
attract most of the products (here: products

include abamectin).

Count of BIO-INPUT PRODUCT.BCA_Al

Count

Pests and Diseases

Figure 1: Target pest and disease profiles of BCA registered in ASEAN
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Indonesia:

Pests & diseases against which BCA have been registered (Status: October 2013)

Pests & Diseases Biocontrol Agent_Al

Aphid Eugenol
Apple snail Saponin
Army worm Acetate and Alcohol

Bacillus thuringiensis Berliner var. kurstaki Serotype 3a, 3b Strain SA - 11: 6,4 %
Basal stem rot Bacilus subtils: 4.55 x 1015 cfu/g Trichoderma viridae: 1.05 x 1015 cfu/g Trichoderma harzianum ; 450 x 105 fu/
Brown Plant Hopper (BPH) Curcumin, Piperine, Azadirachtin
Budworm Bacillus thuringiensis var. aizawai strain GC-91 : 3.8 %
Bacillus thuringiensis var. kurstaki strain HD-7 : 16,000 iu/mg
Cabbage head caterpillar  Bacillus thuringiensis
Bacillus thuringiensis Berliner var. Kurstaki serotype 3a, 3b strain HDI : 16.000 IU/mg : 3,2%
Bacillus thuringiensis var. Aizawai strain GC-91 : 3.8 %
Bacillus thuringiensis var. kurstaki strain HD-7 : 16,000 iu/mg
Bacillus thuringiensis varietas kurstaki serotype HD-1: 16.000 IU/mg (25%)
Bacillus thuringiensis, varietas aizawal serotype H-7 : 200 g/l
Bacillus thuringiensis, varietas aizawal serotype H-7 : 86 x 1019 spora/gram
Saponin
Cabbage looper Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI : 16.000 IU/mg : 3,2%
Cocoa pod borer Beauveria bassiana
Beauveria bassiana : 2.6 x 1016 spora/ml
Delta endotoxin Bacillus thuringiensis var. kurstaki serotype H-3 a, 3 b, Strain Z-52 (ba): 16 %

Hexadekatrienil acetate : 60 % hexadekatrienol : 40 %

Coconut nettle caterpillar Bacillus thuringiensis, varietas aizawai serotype H-7 : 200 g/l
Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI : 16.000 IU/mg : 3,2%
Coffee berry borer Beauveria bassiana : 1.005 x 10A9 spora / gram
Ethanol
Ethanol : 250 ¢/l
Cotton bollworm Bacillus thuringiensis var. Aizawai strain GC-91 : 3.8 %
Cutworm Azadirachtin
Bacillus thuringiensis var. Aizawai strain GC-91 : 3.8 %
Curcumin, Piperine, Azadirachtin
Metarhizium anisopliae : 3.5 x 1018, spora/ml Bacillus thuringiensis: 2.4 x 107 spora/ml
Damping off Piperine, Eugenol

Diamondback moth Bacillus thuringiencis var. kurstaki strain EG. 7841 : 2.5 %
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BCA Category
Attractant
Botanical
Other
Microbial
Product Mix
Product Mix
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Botanical
Microbial
Microbial
Microbial
Microbial
Semiochemical
Microbial
Microbial
Microbial
Attractant
Attractant
Microbial
Botanical
Microbial
Product Mix
Product Mix
Product Mix
Microbial

Pests & Diseases
Damping off

Diamondback moth

Fruit fly

Green peach aphid
Late blight
Leafhopper
Migratory locust
Mirid bug

Mosquito

Nettle caterpillar

Biocontrol Agent_Al

Bacillus thuringiensis

BCA Category

Microbial

Bacillus thuringiensis var. aizawai serotype (H-7) : 20 % Microbial

Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI: 16.000 IU/mg: 3,2%  Microbial

Bacillus thuringiensis subsp. aizawai: 10.30% Microbial
Bacillus thuringiensis var kurstaki serotype 3 abc: 2% Microbial
Bacillus thuringiensis var. aizawai serotype 7: 7500 u/mg Microbial
Bacillus thuringiensis var. aizawai strain GC-91 : 3.8 % Microbial

Bacillus thuringiensis var. kurstaki strain HD-7 : 16,000 iu/mg  Microbial

Bacillus thuringiensis varietas Kurstaki serotipe HD-1: 16.000 1U/mg (25%)  Microbial

Bacillus thuringiensis, varietas aizawal serotype H-7 : 200 ¢/l Microbial

Bacillus thuringiensis, varietas aizawal serotype H-7 : 86 x 10A9 spora/gram Microbial

Delta endotoxin Bacillus thuringiensis var. kurstaki serotype H-3 &, 3 b, Strain Z-52 (ba): 16 %  Microbial

Saponin
Capsaicin

Methyl Eugenol

Protein hidrolisa: 79.91 g/l

Azadirachtin
Methyl Eugenol
Azadirachtin
Azadirachtin

Botanical
Botanical
Attractant
Attractant
Botanical
Attractant
Botanical

Botanical

Metarhizium anisopliae var. acridum Strain F1-985 : 300 g/l Microbial

Azadirachtin Botanical
Beauveria bassiana Microbial
Beauveria bassiana : 2.6 x 106 spora/ml Microbial
Bacillus thuringiensis Microbial
Citronella oil Botanical
Bacillus thuringiensis var. aizawai serotype 7: 7500 u/mg Microbial

Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI : 16,000 IU/mg: 32%  Microbial

Panama disease fungus Azadirachtin

Rat

Rhinoceros beetle
Rice bug

Root rot

Root-knot nematode

Botanical
Bacilus subtils: 4.55 x 1075 cfu/g Trichodema viridae: 1.05 x 105 cfu/g Trichoderma harzianum; 450x 1005w/~ Product Mix
Trichoderma koningii : 5,000,000 spora/g Microbial
Sarcocystis singaporensis Microbial
Metarhizium anisopliae var . Major : 1 % Microbial
Beuvaria bassiana 4.5 x 10710 spora/g Microbial
Gliocladium spp Min. 15 x 1076 spora/g Microbial
Azadirachtin Botanical
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Pests & Diseases
Spotted borer
Thosea asigna

Thosea asigna

Thrips
Tomato leaf mould
Top shoot borer

White root disease

Yellow rice borer

Malaysia:

Biocontrol Agent_Al

Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI : 16.000 1U/mg : 3,2%
Bacillus thuringiensis serotype 3a 3b strain HD-1 : 17,600 1U/mg
Bacillus thuringiensis

Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI : 16.000 1U/mg : 3,2%
Bacillus thuringiensis var. aizawai serotype 7: 7500 lu/mg
Bacillus thuringiensis var. kurstaki strain HD-7 : 16,000 iu/mg
Methyl Eugenol

Eugenol

Bacillus thuringiensis Berliner var. kurstaki serotype 3a, 3b strain HDI : 16.000 IU/mg : 3,2%
Trichoderma koningii : 5,000,000 spora/g

Trichoderma koningii

Curcumin, Piperine, Azadirachtin

BCA Category
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Attractant
Attractant
Microbial
Microbial
Microbial
Product Mix

Pests & diseases against which BCA have been registered (Status: October 2013)

Pests & Diseases

Biocontrol Agent_Al

Brown Plant Hopper (BPH)  Azadirachtin

Diamondback moth

Insects

Rhinoceros beetle

Spider mite

Western Flower Thrips

Whitefly

Azadirachtin

Bacillus Thuringiensis Subsp. Aizawai

Bacillus Thuringiensis Subsp. Kurstaki

Bacillus Thuringiensis Subsp. Kurstaki (3A, 3B) Strain Hd-1
Bacillus Thuringiensis Subsp. Kurstaki (3A, 3B) Strain Z-52
Bacillus Thuringiensis Subsp. Kurstaki (3A, 3B, 3C)
Spinosad

Bacillus Thuringiensis Subsp. Kurstaki (3A, 3B, 3C)

Clarified Hydrophobic Extract Of Neem Qil + D-Limonene

Metarhizium Anisopliae Var. Majus (St-01)
Metarhizium Anisopliae Var. Majus (St-01)
Metarhizium Anisopliae Var. Majus (St-01)
Metarhizium anisopliae var. Major
Azadirachtin

Azadirachtin

Azadirachtin
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BCA Category
Botanical
Botanical
Microbial
Microbial
Microbial
Microbial
Microbial
Natural product
Microbial
Product Mix
Microbial
Microbial
Microbial
Microbial
Botanical
Botanical

Botanical

Philippines:

Pests & diseases against which BCA have been registered (Status: October 2013)

Pests & Diseases
Anthracnose
Aphid

Army worm
Black Sigatoka
Bollworm
Cabbage looper
Cutworm
Decomposing

Diamondback moth

Meal y bugs

Mosquito

Nematode

Phytophthora (blight, rot)
Psyllids

Rot

Thrips

Tomato fruit worm

Whitefly

Biocontrol Agent_Al

Bacillus subtilis strain QST713
Beauveria bassiana strain GHA
Bacillus thuringiensis var. aizawai
Bacillus subtilis strain QST713
Bacillus thuringiensis var. kurstaki
Bacillus thuringiensis var. kurstaki
Bacillus thuringiensis var. kurstaki
Trichoderma spp.

Bacillus thuringiensis var. aizawai
Bacillus thuringiensis var. kurstaki
Beauveria bassiana strain GHA
Beauveria bassiana strain GHA
Paecilomyces L i lacinus strain 251
Trichoderma spp.

Beauveria bassiana strain GHA
Trichoderma spp.

Beauveria bassiana strain GHA
Bacillus thuringiensis var. kurstaki

Beauveria bassiana strain GHA

BCA Category

Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
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Singapore:

Pests & diseases against which BCA have been registered (Status: October 2013)

Pests & Diseases Biocontrol Agent_Al

Blackfly Bacillus thuringiensis var israelensis

Mosquito Bacillus thuringiensis var israelensis (H-14)
Bacillus thuringiensis var israelensis

Nuisance flies Bacillus thuringiensis var israelensis

Powdery mildew (cucumber) Garlic

Powdery mildew (tomato)  Garlic

Thailand:

BCA Category

Microbial
Microbial
Microbial
Microbial
Botanical

Botanical

Pests & diseases against which BCA have been registered (Status: October 2013)

Pests & Diseases Biocontrol Agent_Al
Army worm Bacillus thuringiensis var. kurstaki
Bacillus thuringiensis subsp. aizawai
Cabbage looper Bacillus thuringiensis var. kurstaki
Bacillus thuringiensis subsp. aizawai
Cotton bollworm Bacillus thuringiensis var. kurstaki
Bacillus thuringiensis subsp. aizawai
Cutworm Bacillus thuringiensis var. kurstaki
Bacillus thuringiensis subsp. aizawai
Diamondback moth Bacillus thuringiensis Berliner subsp. aizawai
Hornworm Bacillus thuringiensis var. kurstaki

Melonworm Bacillus thuringiensis var. kurstaki

9 4 nuanwunUANganuvalvAY
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BCA Category

Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial
Microbial

Vietnam:

Pests & diseases against which BCA have been registered (Status: October 2013)

Pests & Diseases Biocontrol Agent_Al

Aphids Abamectin 2g/kg (35.5¢/1), (53¢/1) + Bacillus thuringiensis var.kurstaki 18g/kg (0.5¢/0),

Azadirachtin

Bacillus thuringiensis var.kurstaki 1.6% + Spinosad 0.4%
Ginseng extract (Matrine)

Pyrethrins

Rotenone

Rotenone

Rotenone 2.5% + Saponin 2.5%

Spinosad (min 96.4%)

BCA Category
Product Mix
Botanical
Microbial
Botanical
Botanical
Botanical
Botanical
Product Mix

Natural product

Bacterial grain rot Streptomyces lydicus WY EC 108 1.3% + Fe 21.9% + Humic acid 47% Microbial
Streptomyces lydicus WY EC 108 Microbial

Bacterial spot Streptomyces lydicus WY EC 108 Microbial

Beetle Cnidiadin Botanical

Black rot Chitosan (Oligo - Chitosan) Natural product

Chitosan 2% + Oligo - Alginate 10%

Eugenol

Trichoderma spp 1076 cfu/ml 1% (1%), (1%) + K-Humate 3% (3.5%),(4%) + Fulva

Bollworm Azadirachtin
Bacillus thuringiensis var.aizawai
Bacillus thuringiensis var.kurstaki
Bacillus thuringiensis var.kurstaki 16.000 IU + Granulosis virus 1018 PIB
Beauveria bassiana Vuill
Celastrus angulatus
Ginseng extract (Matrine)
Oxymatrine
Rotenone
Botrytis Streptomyces lydicus WY EC 108
Brown Plant Hopper (BPH) Azadirachtin
Beauveria 10A7 CFU/g + Metarhizium 1077 CFU/g
Beauveria bassiana 1 billion spore/g + Metarhizium anizopliae 0.5 billion spore/g
Beauveria bassiana Vuill
Ginseng extract (Matrine)

Metarhizium anisopliae var. anisopliae Ma5 10711 - 10712 spore/g

Product Mix
Attractant
Product Mix
Botanical
Microbial
Microbial
Microbial
Microbial
Botanical
Botanical
Natural product
Botanical
Microbial
Botanical
Product Mix
Product Mix
Microbial
Botanical

Microbial
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Pests & Diseases Biocontrol Agent_Al BCA Category Pests & Diseases Biocontrol Agent_Al BCA Category

Brown Plant Hopper (BPH) Pyrethrins Botanical Green aphids Abamectin 0.5% + Azadirachtin 0.3% Product Mix
Rotenone Botanical Abamectin 35¢/L (54¢/l) + 1¢/l (1g/\) Azadirachtin Product Mix
Spinosad (min 96.4%) Natural product Azadirachtin Botanical

Diamondback moth Abamectin 0.9% + Bacillus thuringiensis var.kurstaki 1.1% Product Mix Bacillus thuringiensis var. T 36 Microbial
Abamectin 1g/kg + Bacillus thuringiensis var.kurstaki 19g/kg Product Mix Bacillus thuringiensis var.kurstaki Microbial
Abamectin 2g/kg (35.5¢/1), (53¢/0) + Bacillus thuringiensis var.kurstaki 18¢/kg (0.5¢/l), Product Mix Celastrus angulatas Botanical
Abamectin 3.5¢/l (36¢/1) + Azadirachtin 0.1g/l (1g/0) Product Mix Ginseng extract (Matrine) Botanical
Abamectin 6g/l + Azadirachtin 1g/l + Emamectin benzoate 5g/l Product Mix Pyrethrins Botanical
Azadirachtin Botanical Pyrethrins 2.5% + Rotenone 0.5% Product Mix
Bacillus thuringiensis var. 7216 Microbial Rotenone Botanical
Bacillus thuringiensis var. aizawai Microbial Rotenone 2.5% + Saponin 2.5% Product Mix

Bacillus thuringiensis var.aizawai 320001U (16000 IU) + Beauveria bassiana 1x10A7 sp - Microbial Growth stimulation Alpha - Naphthyl acetic acid Growth stimulator

Bacillus thuringiensis var.kurstaki Microbial Auxins 11mg/l + Cytokinins 0.031mg/l + Gibberellic Growth stimulator
Brassinolide (min 98%)

Chitosan (Oligo - Chitosan)

Bacillus thuringiensis var.kurstaki 1.6% + Spinosad 0.4% Microbial Growth stimulator

Bacillus thuringiensis var.kurstaki 16.000 IU + Granulosis virus 108 PIB Microbial Natural product

Beauveria bassiana Vuill Microbial Cytokinin (Zeatin) Growth stimulator
Celastrus angulatas Botanical Fulvic acid Growth stimulator
Citrus oil Botanical Gibberellic acid Growthstimulator
Ginseng extract (Matrine) Botanical Oligo - Alginate Growth stimulator
Oxymatrine Natural product Mold Bacillus subtilis Microbial
Pyrethrins Botanical Chitosan (Oligo - Chitosan) Natural product
Pyrethrins 2.5% + Rotenone 0.5% Product Mix Citrus oil Botanical
Rotenone Botanical Cucuminoid 5% + Gingerol 0.5% Product Mix
Rotenone 2.5% + Saponin 2.5% Product Mix Eugenol Attractant
Spinosad (min 96.4%) Natural product Ginseng extract (Matrine) Botanical
Virus 1074 virus/mg + Bacillus thuringiensis var.kurstaki 16000-32000 IU/mg  Product Mix Pseudomonas fluorescens Microbial
Disinfection Bacillus thuringiensis var.tenebrionis Microbial Streptomyces lydicus WY EC 108 Microbial
Fruit fly Abamectin 1.8g¢/kg + Bacillus thuringiensis 20g/kg (10710 bt/g) Product Mix Streptomyces lydicus WY EC 108 1.3% + Fe 21.9% + Humic acid 47%  Microbial
Methyl eugenol 85% + Natural gum 10% + Synthetic adhesive: Poly (propylene amide ~ Attractant Trichoderma spp 1076 cfu/ml 1% (1%), (1%) + K-Humate 3% (3.5%),4%) + Fulva ~ Product Mix
Protien thuy phan (Protien hydrolysis) Attractant Trichoderma viride Microbial
Fusarium Streptomyces lydicus WY EC 108 Microbial Validamycin (Validamycin A) (min 40%) Natural product
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Cambodia:

Pests & diseases against which BCA have been registered (Status: April 2014)

Pests & Diseases
Aphid

Army worm
Cabbage looper
Diamondback moth
Fungal infection
Rice leaffolder

Soil conditioner
Spider mite

Thrips

Western Flower Thrips

Yellow rice borer

Lao PDR:

Biocontrol Agent_Al
Rotenone 5%

Oxymatrine 4%

Oxymatrine 4%

Oxymatrine 4%

Thymol (plant extract), Oleic Acid
Oxymatrine 4%

Bacillus subtilis subsp. subtilis
Rotenone 5%

Rotenone 5%

Rotenone 5%

Oxymatrine 4%

BCA Category
Botanical
Botanical
Botanical
Botanical
Botanical
Botanical
Microbial
Botanical
Botanical
Botanical

Botanical

Pests & diseases against which BCA have been registered (Status: April 2014)

Pests & Diseases

Disinfection

Fungal infection

Insects

Plant growth regulator/stimulator

Plant growth regulator/ stimulator

Rat

Biocontrol Agent_Al
Chaetomium cupreum
Paecilomyces lilacinus
Streptomycin sulfate
Ningnamycin
Validamycin A
Abamectin 0.9%; Bacillus thuringensis 1.1%
Azadirachtin

Bacillus thuringiensis
Effective microorganism
Seaweed Extract

Sarcocystis singaporensis

RiRgaAUTotVAU
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BCA Category
Microbial
Microbial

Other

Other

Other

Product Mix
Botanical
Microbial

Growth stimulator
Growth stimulator

Microbial

Appendix II|
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The two sets of data requirements below, for microbials and botanical pesticides
(botanicals), propose information requirements for a formulated product and a regular
registration (as opposed to provisional or supplementary registrations). In the case
of micro-organisms, it was seen advantageous to distinguish between Al and the
formulation as a whole at certain information points, so that in these cases

requirements are extended to the Al

Both sets of data requirements make use of a template ‘data requirements for
harmonized registration of biopesticides’ which was published by FAO in 2012
(Guidance for Pesticide Regulatory Management in Southeast Asia, FAO Regional Office
for Asia and The Pacific, Bangkok). The ASEAN regulatory experts agreed that the aspect
of harmonisation could be reflected in a ‘minimum’ data requirement set (folders A-D)
or tier 1 information package, while additional information requirements (folders E-G)

would be treated under tier 2.

Abbreviations: R = Required, NR = Not required, C = Conditional
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[la Microbials

No. Folder A.l.  Formulation

Tier 1 Requirements

A. Biological and Chemical Characteristics

1 Systematic name (genus and species) R
2 Strain/or isolate name of active agent R
3 Common name (if available) R
4 Source or origin, host range, and mode of action of active agent R

» Mode of action: e.g. non-toxic mechanisms, infection

of target, competitive or antagonistic behaviour, etc.

5 Specification of product R
(Set of requirements to be satisfied by product)

6  Composition of the product R

7 Manufacturing process R R

8  Test procedures and criteria for identification R R

+ Including method(s) of analysis/biological assay
9  Impurities & Contaminants R R

Tier 2: further
tests if data/
results of tier
1 warrant this
10  Shelf life claim R
11 A sample for verification R
B. Infectivity & Pathogenicity or Toxicity to Non-Target Organisms
12 Infectivity, pathogenicity and host specificity (living micro-organism) R Tier 2:
« Including relevance for human health and other non-target if reasons for
organisms (‘ecotox’) concern (e.g.
contaminants,
toxic properties
of formulating

compound, etc.)

ASEAN Guidelines on the Regulation, 1 o 1
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No. Folder

Tier 1 Requirements

13

14

15

16
17
18

Toxicity (secondary metabolites of micro-organisms)
Remark: Metabolites (biochemical compounds) of micro-organisms
could be also treated as ‘Natural Products’, which would classify
them as chemical compounds that undergo classical toxicological
analysis.
C. Bio-Efficacy
Field studies
« Based on ‘draft efficacy test protocol’ for microbials
(see Appendix III).
Remark: Amenable to data waivers if extensive field experience exists
Laboratory studies
« Including confirmation of claims of target specific action
and potency
D. Processing, Packaging, and Labelling
Process of formulation
Usage and storage information

Labels and leaflets
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A.l.  Formulation

R Tier 2:

as above

(R)

Tier 2 Requirements

E. Residue Data

« Only relevant if residues of the active agent of any kind are
likely and to be expected on food or feed items.

« Substances used for formulation must not produce residues
on feed or food items. This must be documented by relevant
references.

Remarks:

« Based on the available experience and evidence to date, it is
assumed that by their nature microbial pest control agents do
not produce chemical residues in food.

» Microbial metabolites, although effective, are usually readily
biodegradable.

 The persistence of micro-organisms intentionally introduced
into agro-ecosystems (though they will normally not persist on
or in the food items) is a matter of host range. In many cases,
the micro-organisms introduced as biocontrol agents may
already exist in the environment, and application may lead to
transient changes in the composition of the (soil) microflora.
However, this cannot be considered as a “residue”.

F. Human Health Exposure/Environmental Fate and Effects Data

« If any results from tier 1 suggest further risk assessment
Remarks:

« Extrapolation to human health can be done from mammalian
testing if the microbial pest control agent is in any category of
concern. Identification as a true (i.e. excluding results from
immuno-compromised individuals) human pathogen means
rejection of the active agent.

Up to date, no micro-organisms used for biocontrol worldwide
have shown CMR effects (carcinogenicity, mutagenicity,
reproductive toxicity).

Results from monitoring programs and health surveys of
‘worker’s safety’ at the production site must be used to assess
general human health risks.

Usually no need for investigation of degradation and movement
within and between compartments, if the risk of spread is
tested earlier with host range, infectivity, etc. Technically,
tracing micro-organisms in the open can be accomplished
using genetic diagnostic methods (e.g. PCR) employing markers
specific for the BCA and its target.

G. Additional Data Requirements
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[Ib Botanical Pesticides

No. Folder A.l.  Formulation No. Folder A.l.  Formulation
A. Biological and Chemical Characteristics C. Bio-Efficacy

1 Systematic name (genus and species of plant) R 14  Field studies R

2 Common name R » Based on ‘draft efficacy test protocol” for botanical pesticides

3 Source or origin (locality and conditions of growth; R (see Appendix 11l
may become part of identity of product) Remark: Amenable to data waivers if extensive field experience exists

4 Specification of product (nature, purpose, and usage) R 15 Laboratory studies NR

Remarks:

5  Characterisation of the product (analytical approach optional) @

L . « Bio-efficacy of botanicals is naturally lower than that of

« Active ingredient(s)

« Biomarker linked or unlinked to activity synthetihc p'esticides, which rlequifr:s efﬁcacy'cate]gcories di'ffe[eth

« Gross constituents to synthetics. Consequently, efficacy testing of botanicals is
often not comparable with synthetic pesticides as positive

6  Manufacturing process (extraction, formulation, R standards

tc,; b t of identity of product
etc; may become part of identity of product) « Lower efficacies could be acceptable as long as a potential

7 Test procedures and criteria for identification R product generates the (economic) benefits as claimed.
8  Impurities R D. Packaging and Labelling
« Toxic metabolites apart from actives (substances of concern) . : .
16 Packaging process and storage information R
« Inactive metabolites bols and leafl .
17 L
« Microbial & process impurities (methods of removal) 2bes and teatets
Tier 2 Requirements
5 Shelflfe clam e
10 A sample for verification R E. Residue Data ¢
Remarks:

B. Toxicological evaluation
» Botanicals usually do not generate residues, because they

11 Minimum risk check: plant extract/product (internationally) C R rapidly degrade in the environment.

recognised as:
8 « Plant extracts cannot be radio-labelled for tracing purposes

» Minimal risk pesticid « Part of ph i
- m:}a !S pesticice Har © pfarr:acopoela (like synthetic pesticides can)
. « Hist
0od grade ISTOTy OF saTe Use « Check for residues only, if they could be suspected due to the

12 Toxicological testing (method based on degree of characterisation C nature of the plant extract. Certain thresholds (triggers) have

of active compounds) been proposed (e.g. European legislation) and could be

« Standard toxicology for active ingredient(s) considered on a case-by-case basis.

» ‘“Tox’ of biomarked active fraction (actives unknown

* I Vv lon (actives u wn) F. Human Health Exposure/Environmental Fate and Effects Data C
« Toxicological testing of whole extract (biomarkers and actives
« If any results from tier 1 require further (tier 2) risk assessments

not known
i . ) G. Additional Data Requirements C

13 Environmental safety testing (ecotoxicology) C q
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Appendix 11| s

Test Protocols




Two efficacy test protocols are attached here that are based on a template
developed by FAO and were discussed and modified by the Regional BCA Expert
Working Group on Application. Both protocols are identical regarding most of the text,

but contain specific changes here and there, so that both are included here.

The designation as ‘draft’ indicates that the documents may serve as templates
for possible future versions that would be updated once more application experience

accumulates in AMS.

Both protocols were distributed to regulatory and application experts of AMS;
they originally included as attachment, some notes on the safety, effectiveness,
and practical application of selected BCA. That text is not reproduced here, because
it encompasses published information, the most important sources of which are

referenced below.
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Microbials

DRAFT EFFICACY TEST PROTOCOL

1. EXPERIMENTAL CONDITIONS

1.1 Selection of Crop and Cultivar, Test Organisms
This test protocol is concerned with the efficacy evaluation of microbial pest
control agents for the control of (common name/scientific name of insect-pest/plant

pathogen) in (common name/scientific name of crop).

The selection of crop, cultivar and test insects/plant pathogen must be relevant
to the (proposed) label/leaflet claims. (Specify objective of the trial and basic
information on the trial site like scientific name of the pest and crop, type of trial,

environment of trial like field, glasshouse, etc. and any other relevant information)

1.2 Trial Conditions

Trials should be conducted only on crops with a known history of uniform high
infestation/infection of the target insect-pest(s)/disease(s) (usage of chemical
pesticides). Cultural conditions (e.g. soil type and pH, fertilisers, tillage, row and plant
spacing, etc.) should be uniform for all the plots of the trial and should conform to
local agricultural practices. A series of trials for the relevant pest or disease should be
carried out in different locations with distinct environmental conditions over an entire
growing period of the crop (e.g. about 2 trials in 2 locations or seasons). The timing,

amount and method of irrigation, if applied, should be recorded.

Trials can be done under semi-field conditions (e.g. outdoor, but in protected
environment or cages) or involving larger scales in farmers’ fields. Generally, highly

mobile pests require larger scales than less mobile pests.

The relevant conditions of the plot and crop should be adequately described like
sowing or planting date, row spacing, cultivation measures, crop condition and

pest/diseases densities etc.

ASEAN Guidelines on the Regulation,
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1.3 Design and Layout of the Trial

1.3.1 Treatments

Test product(s), and untreated control are to be arranged in a randomised block
design or any other statistically suitable design. (Describe design and layout of the
plots like type of experimental design, number, size and shape of plots and any

additional remarks)

In the case of on-farm trials, it is recommended to include a negative control,

farmers’ practice and the microbial product under question.

1.3.2 Plot Size and Replication

Net plot size: Use an optimum plot size (e.g. 15-20 m?); however, this will depend
on the type of crop/pest and disease/product under study and location of trial.
Highly mobile pests might require larger plot sizes for evaluation (e.g. 60-80 m?

or larger).

For perennial trees: Net plot size: 2 trees/plot for big trees and 4 trees/plot

for small trees.

Depending on type of the plants/cultivar used; mobility of the test organism,
technique of application, type of formulation or application equipment; it may be
necessary to take a larger plot size than net plot size or guard or buffer rows/strips

are needed to take into account pest dispersal and possible drift of pesticides.

Replications: should be 4 per treatment (provided the error or residual degrees
of freedom are at least 12). More replications are recommended, in particular,
if one wants to account for an expected higher variability of the negative control

plots which might show higher pest/disease pressures and crop damage.
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2. APPLICATION OF TREATMENTS

2.1 Test Product(s)

The product(s) under investigation should be the named formulated product(s).

2.2 Mode of Application

All applications should comply with good experimental practices.
2.2.1 Method of Application
The method of application (e.g. spray, broadcast, soil application, etc.) will

normally be specified on the (proposed) label/leaflet.

Different microbial products show different modes of action and require different
environmental conditions. Accordingly, there exist specific recommendations for

application. A selection of examples is listed in the Annex of this protocol.

2.2.2 Type of Equipment Used

The application equipment used should be a type in current use, properly
calibrated to give intended application rate and droplet spectrum in case of sprays.
It should provide an even distribution of product on the whole plot or accurate
directional application where appropriate. Factors which may affect efficacy (such
as operating pressure, nozzle type, spray volume, depth of incorporation in soil)
should be recorded, together with any deviation in dosage of more than 10%.

Other application techniques, different to spraying, will also need proper description.

Precaution should be taken to avoid drift between plots, where relevant, by

holding a screen around the plot being treated.

ASEAN Guidelines on the Regulation, 1 1 1
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2.2.3 Time and Frequency of Application

The time and frequency of application will normally be specified on the (proposed)
label/leaflet. The number of applications and the date of each application should
be recorded. (Additional general information on factors influencing time and
frequency of application like growth stage of the crop, threshold levels or

development stage of pest or infestation level).

As specified in the Annex, many microbials should be used in a preventative
manner rather than curative; that means these products are applied when pest/
disease incidence is in the lower range and insect stages are young, for instance.
Different modes of action when compared with synthetic pesticides usually result
in a longer reaction time between application and the observation of visible effects.

Thus, proper timing of application is crucial for success.

2.2.4 Doses and Volumes Used

The product should be tested at a dose range that accommodates for
environmental and target pest variability. The recommended application dose
would be recommended based on the results of the official field testing. The spray
volume should be uniform for all the plots and should be used as per
recommendations on the label/leaflet. For sprays, data on concentration (%)
and volume (litre/ha) should also be given. The spray volume (litre/ha) will be

appropriate to the stage of the crop.
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3. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

3.1 Characterisation of the location
Characteristics of the location are presented here, including coordinates, elevation,

climatic zone, etc.

3.2 Type, Time and Frequency of Assessment
3.2.1 Type
Type of assessment depends on the type of the insect-pest(s)/disease(s) under
investigation but normally by number of insects on selected plants or by
percentage of damage or percentage of infection per unit area of plant parts on

selected plants in the trial.

3.2.2 Time and Frequency

Microbial pesticide assessments are adjusted to the mode of action of the
product under question, the type of plots, and the biology of the pest population.
Because microbials show also long-term effects, it is recommended to observe

during a whole cropping season.

3.3 Direct Effects on the Crop

The crop should be examined for presence or absence of phytotoxic effects.
The type and extent of these effects should be recorded including major symptoms
of pesticide phytotoxicity on crops as defined in FAO guidelines for phytotoxicity
assessment in protocol FAO/AP/027. In addition, any positive effects (phytotonic)

of test product on crop growth and yield should also be noted.

3.4 Quantitative and/or Qualitative Recording of Yield

If the proposed label claims an effect on yield then yield should be included in
the field evaluation of the product. Quantitative and/or qualitative yield should be
recorded where relevant in each treatment and should preferably be converted into

kg/ha for statistical comparison.
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4. RESULTS (REPORTING)

The results should be reported in a systematic form and the report should include
an analysis and evaluation. The report of the trial should include a biological dossier
containing the individual efficacy trial reports or their summaries and record keeping
and reporting of individual trials (field note book, trial report including objective of the

trial, organisational aspects, methodology, results, discussions and conclusions).

5. REFERENCES

+ Lace LA & Kaya HK, eds. (2007) Field Manual of Techniques in Invertebrate
Pathology. Application and Evaluation of pathogens for control of insects and
other invertebrate pests. Springer, Dordrecht, Netherlands

« Caldwell, B. et al. (2013) Resource Guide for Organic Insect and Disease

Management. Cornell University.

ANNEX

Microbial products show different modes of action and require different
environmental conditions compared with synthetic pesticides. General application
guidelines that contain many practical tips and include notes on the safety and the

effectiveness of various microbials can be found in Caldwell et al. 2013:

Freely available under: http://web.pppmb.cals.cornell.edu/resourceguide/pdf/

resource-guide-for-organic-insect-and-disease-management.pdf
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Botanical Pest Control Products

DRAFT EFFICACY TEST PROTOCOL
(based on an FAQ template and modified by EWG)

1. EXPERIMENTAL CONDITIONS

1.1 Selection of Crop and Cultivar, Test Organisms
This test protocol is concerned with the efficacy evaluation of botanical pest
control agents for the control of (common name/scientific name of insect-pest/plant

pathogen) in (common name/scientific name of crop).

The selection of crop, cultivar and test insects/plant pathogen must be relevant
to the (proposed) label/leaflet claims. (Specify objective of the trial and basic
information on the trial site like scientific name of the pest and crop, type of trial,

environment of trial like field, glasshouse, etc. and any other relevant information)

1.2 Trial Conditions

Trials should be conducted only on crops with a known history of uniform high
infestation/infection of the target insect-pest(s)/disease(s) (usage of chemical
pesticides). Cultural conditions (e.g. soil type and pH, fertilisers, tillage, row and plant
spacing, etc.) should be uniform for all the plots of the trial and should conform to
local agricultural practices. A series of trials for the relevant pest or disease should be
carried out in different locations with distinct environmental conditions over an entire
growing period of the crop (e.g. about 2 trials in 2 locations or seasons). The timing,

amount and method of irrigation, if applied, should be recorded.

Trials can be done under semi-field conditions or involving larger scales in farmers’

fields (depends on BCA under evaluation and purpose/claim of product).

The relevant conditions of the plot and crop should be adequately described like
sowing or planting date, row spacing, cultivation measures, crop condition and

pest/diseases densities, etc.
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1.3 Design and Layout of the Trial

1.3.1 Treatments

Test product(s), and untreated control are to be arranged in a randomised block
design or any other statistically suitable design. (Describe design and layout of the
plots like type of experimental design, number, size and shape of plots and any

additional remarks)

In the case of on-farm trials, it is recommended to include an untreated control,
farmers’ practice (preferred over chemical standard) and the botanical product
under question. In all cases, the length of the observation time should be
appropriate for the botanical under consideration. Pest or disease levels should

be considered together with achieving an economic benefit to the user.

1.3.2 Plot Size and Replication

Net plot size: Use an optimum plot size (e.g. 15-20 m?); however this will depend
on the type of crop/ pest and disease/product under study and location of trial.
Highly mobile pests might require larger plot sizes for evaluation (e.g. 60-80 m?

or larger).

For perennial trees: Net plot size: 2 trees/plot for big trees and 4 trees/plot for

small trees.

Depending on type of the plants/cultivar used; mobility of the test organism,
technique of application, type of formulation or application equipment; it may be
necessary to take a larger plot size than net plot size or guard or buffer rows/strips

are needed to take in to account pest dispersal and possible drift of pesticides.

Replications: should be 4 per treatment (provided the error or residual degrees
of freedom are at least 12). More replications are recommended, in particular,
if one wants to account for an expected higher variability of the negative control

plots which might show higher pest/disease pressures and crop damage.
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2. APPLICATION OF TREATMENTS

2.1 Test Product(s)

The product(s) under investigation should be the named formulated product(s).

2.2 Mode of Application

All applications should comply with good experimental practices.
2.2.1 Method of Application
The method of application (e.g. spray, broadcast, soil application, etc.) will

normally be specified on the (proposed) label/leaflet.

Different botanical products show different modes of action and require different
environmental conditions. Accordingly, there exist specific recommendations for

application. A selection of examples is listed in the Annex of this protocol.

2.2.2 Type of Equipment Used

The application equipment used should be a type in current use, properly
calibrated to give intended application rate and droplet spectrum in case of sprays.
It should provide an even distribution of product on the whole plot or accurate
directional application where appropriate. Factors which may affect efficacy (such
as operating pressure, nozzle type, spray volume, depth of incorporation in soil)
should be recorded, together with any deviation in dosage of more than 10%.
Other application techniques, different to spraying, will also need proper
description. It is important to optimize volume application rates, especially when

treating foliage.

Precaution should be taken to avoid drift between plots, where relevant, by

holding a screen around the plot being treated.
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2.2.3 Time and Frequency of Application

The time and frequency of application will normally be specified on the
(proposed) label/leaflet. The number of applications and the date of each
application should be recorded. (Additional general information on factors
influencing time and frequency of application like growth stage of the crop,

threshold levels or development stage of pest or infestation level).

2.2.4 Doses and Volumes Used

The product should be tested at a dose range that accommodates for
environmental and target pest variability. The recommended application dose
would be recommended based on the results of the official field testing. The spray
volume should be uniform for all the plots and should be used as per
recommendations on the label/leaflet. For sprays, data on concentration (%)
and volume (litre/ha) should also be given. The spray volume (litre/ha) will be

appropriate to the stage of the crop.

1 1 8 nuonwUAURAINgINUTa0IAU
msTd na:msei onrurinouAuAnsWsvesoudeu

3. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

3.1 Characterisation of the location
Characteristics of the location are presented here, including coordinates, elevation,

climatic zone, etc.

3.2 Type, Time and Frequency of Assessment

3.2.1 Type

Type of assessment depends on the type of the insect-pest(s)/disease(s) under
investigation but normally by number of insects on selected plants or by percentage
of damage or percentage of infection per unit area of plant parts on selected plants
in the trial
3.2.2 Time and Frequency

Botanical pesticide assessments are adjusted to the mode of action of the
product under question, the type of plots, and the biology of the pest population.
Because botanicals show also long-term effects, it might be considered to observe

during a whole cropping season.

3.3 Direct Effects on the Crop

The crop should be examined for presence or absence of phytotoxic effects.
The type and extent of these effects should be recorded including major symptoms
of pesticide phytotoxicity on crops as defined in FAO guidelines for phytotoxicity
assessment in protocol FAO/AP/027. In addition, any positive effects (phytotonic)

of test product on crop growth and yield should also be noted.

3.4 Quantitative and/or Qualitative Recording of Yield

If the proposed label claims an effect on yield then yield should be included in
the field evaluation of the product. Quantitative and/or qualitative yield should be
recorded where relevant in each treatment and should preferably be converted into

kg/ha for statistical comparison.
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4. RESULTS (REPORTING)

The results should be reported in a systematic form and the report should include
an analysis and evaluation. The report of the trial should include a biological dossier
containing the individual efficacy trial reports or their summaries and record keeping
and reporting of individual trials (field note book, trial report including objective of the

trial, organisational aspects, methodology, results, discussions and conclusions).

5. REFERENCES

Caldwell et al. (2013) Resource guide for organic insect and disease management.

Cornell University, New York.

ANNEX

Botanical pesticides show different modes of action and require different
environmental conditions compared with synthetic pesticides. General application
guidelines that contain many practical tips and include notes on the safety and the
effectiveness of various botanicals can be found in Caldwell et al. 2013. Products like
neem, pyrethrum, and rotenone are covered in depth. Additionally, useful categories
for efficacy evaluation of botanicals are proposed and extensive target pest lists

are presented:

Freely available under: http://web.pppmb.cals.cornell.edu/resourceguide/pdf/

resource-guide-for-organic-insect-and-disease-management.pdf
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